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Introduction

The ORMEC Indexing Servodrive is an advanced table programmed brushless servodrive. With built in
powerful indexing functions this Indexing Servodrive performs position and velocity based motions without
the need for an additional controller.

Documentation for the line of XD Indexers can be found primarily in this Reference Manual and in the on-
line Help of MotionSet™, the Indexer GUI (Graphical User Interface), the most powerful commissioning and
configuration tool available.

This Reference manual is intended for qualified persons who understand installation and operation principles
of servodrives and are looking for specific information regarding this product.

The Help system distributed with the MotionSet™ setup and commissioning tool primarily documents how
the software operates, how to define motion and interactions with the Indexer.

Using this Reference Guide

This reference is designed to provide quick access to the vital information you need. The best way to find the
information is to use the Table of Contents or Index. In addition, there are many links throughout the manual.
Clicking on them will quickly move you to the referenced item.

The reference is ordered to take you through the process needed to get your motor turning. Each section uses
color coded headings to provide a visual aid to the various sections. This manual is organized as:

— Safety First — Safety precautions

— Indexer Features - Overview of the features available

— Implementation Guidelines - good practices for successful installations

— Quickstart — a simplified list of steps for setup and motion

— Connecting to the Indexer - describes physical connections to the Indexer, in the normal order
encountered in the field,

— Defining Motions & Projects - describes setting up the Indexer using the MotionSet™
commissioning tool including how to define motions

— Initiating Motions - explains how to execute motions

— Indicators - explains the lights and indicators on the Indexer

— Feature Details - describes and explains features not found in other sections

— Solving Problems - is a troubleshooting guide, just in case there are questions

— Specifications - detailed specifications

Finally, everyone wants to get up, running and moving a motor as fast as possible. To that end, section
“Quickstart” provides a fast overview. It is written for professionals with experience commissioning
servodrives and other automation equipment. It provides little explanation. If you want more explanation
please follow the other sections.
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Safety First

This section includes precautions you should take for the safety of you, other personnel and your equipment.
These and all local and national standards and requirements should be considered and followed when
installing and operating electronic equipment.

Safety Precautions

ORMEC's XD Indexer and associated equipment are intended for installation into a complete system by
qualified persons. Ifthe product is installed incorrectly it may produce a safety hazard or cause damage to
equipment.

The product and system use high voltages, high currents and high levels of stored energy, any of which may
cause injury or death.

The complete system is used to control mechanical systems which may also use and contain high voltage and
high currents as well as moving mechanical equipment. These may also cause injury, including death.

You must give close attention to the electrical installation and system design to avoid hazards in both normal
operation or in the event of equipment malfunction. System design, installation, commissioning and
maintenance must be carried out by qualified personnel who have the necessary training and experience.

Qualified Personnel

Qualified personnel are persons who by way of training or experience and instruction of automation
equipment and electronics are authorized to install, commission and service industrial electronic equipment.
Qualified personnel are aware of pertinent standards and safety precautions and follow them.

Mount in an Enclosure

This product is intended to be mounted in an enclosure that prevents access except by qualified persons and
that prevents the ingress of contamination. This product is designed for use in an environment classified as
pollution degree 2 in accordance with IEC664-1. This means that only dry, non-conducting contamination is
acceptable.

Drive Settings

It is essential that you correctly set and maintain proper drive settings. Depending on the application
incorrect settings can cause incorrect or unstable operation resulting in unsafe operation or severe mechanical
damage.

You must take appropriate precautions against inadvertent changes or tampering. Restoring default
parameters in certain applications may cause unpredictable or hazardous operation.

Grounding
This drive must be grounded by a conductor sufficient to carry all possible fault current in the event of a fault.

This equipment has high earth leakage current. You must comply with local safety regulations with respect to
minimum size and special installation requirements on the protective earth conductor for high leakage current
equipment.
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The safety ground connections must be made at all times.

Hot surfaces present

Servodrives may have hot surfaces during operation. Temperatures may rise to above 80°C (176°F) and may
take a few minutes to cool down after operations cease. Care should be exercised to allow sufficient airflow
along hot surfaces, avoid contact by other materials including wiring and do not touch during or shortly after
operation.

Don't disconnect while live

Never connect or disconnect electrical connections to the Indexer (servodrive) while it is live. In unfavorable
circumstances this may cause electrical arcing with damage to contacts and danger to persons.

Residual Voltages

The Indexer (servodrive) contains capacitors designed to store energy. These capacitors may retain a
dangerous voltage for 5 to 10 minutes after power is removed. Therefore, wait at least 5 minutes after
switching off the supply voltages before disconnecting or touching the servodrive.

Keep Covers on

Do not open the indexer (servodrive). Keep all covers and control cabinet doors closed during operation.
Otherwise there are deadly hazards, with the risk of death, severe danger to health or material damage.
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Indexer Features

ORMECs XD Indexing Servodrive is a single axis controller and servodrive wrapped in a single package.
This Indexer was developed from ORMEC's successful line of high performance multi-axis products so it is
packed with many features not found in other Indexers.

Configuration and commissioning are a snap using MotionSet software, a modern, intuitive tool which can
reduce commissioning to just minutes. Drag and drop I/O assignments and a familiar menu driven
programming environment make the XD Indexer easy to configure. Application specific features are quickly
configured while unnecessary features are ignored.

Motion Features
* 32 independent motion profiles including Incremental and Absolute Indexing, Gearing, Registration,
Camming and Blended Moves.
©  Move Relative at Speed - (page 72)
©  Move Relative in time - (page 73)
©  Move Absolute at Speed - (page 75)
©  Move Absolute in Time - (page 77)
©  Move Velocity - (page_78)
©  Move Velocity Analog - (page 79)
©  Repeat Motion - (page 81)
©  Chain Motions - (page 82)
o Gear In (Gear at ratio) -(page 91)

o Gear Relative at ratio — (page 88)

o Gear Relative in master distance — (page 88)

© pulsed output

o Check MotoinSet software for any recently released motion types.

* Flexible Homing routines and Jogging profiles in addition to the 32 motion definitions. Click for
additional details for Home: , Jog: and Motion Table: , (pages 66, 69 and 70).

*  Synchronize motion with machine I/O

* Easy to define user units for axis position, speed, acceleration and deceleration simplify setup and
programming.
Communication

* USB and Ethernet Connectivity standard in all Indexers for fast and reliable commissioning.

13 2013-05-17



Indexer Reference Manual Indexer Features

* Register interface using Modbus TCP Interface: is standard in all Indexers. (page 117)

*  Factory communication networks for high speed, real time communication. Modbus TCP standard,
other factory networks such as Ethernet/IP: available as an option.

* Flexible I/O, 14 inputs and 8 outputs, are available for basic logic control as well as motion
synchronization and control of external devices.

Motor Feedback

*  Software configurable to support popular feedback devices
o Standard Quadrature Encoders (A quad B) up to 12 MHz. Differential or single-ended (page 43).
o Yaskawa Sigma 1 quadrature
o Yaskawa Serial Encoders (Sigma II) (page 44).
o Tamagawa TS56xx serial.
o EnDat Serial Encoders with digital 2.1 or 2.2 protocols (page 45)

* Fault detection for safe operation.
* Power to operate feedback device provided.
*  Quadrature signals can be output for use as master signal. Output scaling built in.

* Details found at Step C 5: Connect motor feedback (page 43).

Auxiliary Feedback Interface
* Available as input when external master is needed

* Software configurable to support popular feedback devices
o Standard quadrature (A quad B) up to 12 MHz. Differential or single-ended.
o Yaskawa Sigma 1 quadrature
© Yaskawa Sigma II serial

© Tamagawa TS56xx serial
» Fault detection for safe operation
*  Power to operate feedback device provided

*  Quadrature signals can be output for use as master signal

*  Details found at Auxiliary / Pacer encoder input: (page 96).

Built in I/0
* 14 digital Inputs: configurable for operation with sourcing or sinking devices (page 47)

o Inputs are software configurable to over 35 functions.
o Level, rising or falling edge triggered.

o Configurable software debounce time, settable by channel.

* 8 digital Outputs:  (page 52)
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© 4 configurable for sinking or sourcing up to 100 mA.
o 2 sinking only, 100 mA
o 2 sinking only, up to 1A.

©  OQutputs are software configurable to over 37 functions
Direct brake control for 24 VDC motor brakes. No need for additional components or switches.

See Step C 7: Connecting I/O points for details (page 47).

Power connections

Separate logic and main power allows independent control of main power for safety
Logic power can be 24VDC or 115/230 AC or 120-325 VDC.
©  When using AC or high voltage DC input then 24 VDC output is available to drive I/O

Pluggable terminal blocks for many power connections. Includes all connectors on lower power
drives.

Main power single phase on small units

See Error: Reference source not found or Step C 3: Provide motor power — input for details (page
Error: Reference source not found).

Displays and Troubleshooting made simple

A two digit status display shows current operation as well as fault indications at a glance
10 LEDs to provide detailed information

Complete details can be found at Indicators (page 94)

Troubleshooting support coordinated with MotionSet

©  MotionSet scope with built in advanced data-logging and triggering capabilities to monitor and
optimize any system. For details see Scope - Advanced Troubleshooting (page 122)

o Event log

Advanced Features

Optional regenerative control available on all models. External resistor required. See Regen: (page

111)
User Units (Application Units): simplify programming (page 105).

PLS — Programmable Limit Switch:  provide position dependent signals for operation of external
devices or coordination to a controller (page 105).

Modulo Position: _support to simplify rotary systems (page 108).

Hardware Travel Limits: and Software Travel Limits: to protect the machine (pages 109 and 109).

Electronic Braking: for emergency stop situations (page 108).
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Safe Torque Off

System Definition and Start up Simplified

MotionSet advanced commissioning tool (page 119).
Project Definition Simplified with drag and drop and pull down lists (page 119).

Real time monitoring tools to see what is going on.

I/O status and forcing simplify machine start up (page 122).

Real time capture of motion and machine parameters — 27 to choose from. Not just a few plots of the
motion. Displayed in a scope view with triggering and analysis capabilities. Details at Scope -
Advanced Troubleshooting (page 122).

Certifications and safety markings

UL and CSA

The XD drives meet requirements of UL 508C and CSA C22.2 No. 14-95 and are marked with the
following

C US LISTED

When used in an application or on a panel certain information is needed for the correct application,
ratings and approvals. The information can be found throughout this manual. A concise list of the
required UL information is provided here for your quick reference. For complete details and
operation please refer to the correct section of this manual or contact ORMEC support.

UL File: E158657
This device is to be installed in a pollution degree 2 environment.

For 200v drives: The Drives are suitable for motor group installation on a on a circuit capable of
delivering not more than 200kA RMS symmetrical amperes, 240 VAC maximum when protected by
class RKS fuses or 200 kA rated circuit breakers.

For 400v drives: The Drives are suitable for motor group installation on a on a circuit capable of
delivering not more than 200kA RMS symmetrical amperes, 480 VAC maximum when protected by
class RKS fuses or 200 kA rated circuit breakers.

This drive provides solid state motor overload protection at 105% of motor FLA.

These drives are intended to be used with motors which have integral thermal protection in or on the
motor. Contact ratings 12 VDC, 2.5 mA.

Ambient temperature 0 to 50°C

Maximum surrounding air temperature 50°C

This servodrive uses solid state short circuit protection on the motor outputs. Integral short circuit
protection does not provide branch circuit protection. Branch circuit protection must be provided in
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accordance with the National Electrical Code and any additional local codes.

WARNING: The opening of the branch-circuit protective device may be an indication that a fault
current has been interrupted. To reduce the risk of fire or electric shock, current-carrying parts and
other components of the controller should be examined and replaced if damaged. If burnout of the
current element of an overload relay occurs, the complete overload relay must be replaced.

CAUTION - Risk of Electric Shock. After disconnecting power wait 5 minutes to discharge
capacitor to 50 VDC.

Electrical ratings: see label on side of drive.
* CE

The XD drives have been tested to meet requirements the Low Voltage Directive, 2006/95/EC and the
Electromagnetic Compatibility Directive, 2004/108/EC.

Drives meeting the requirements will be marked with a CE mark.

e Safe Torque Off

The XD drives can be optionally ordered with a Safe Torque Off feature. This feature provides
redundant control inputs and redundant methods to disable the motor outputs. The circuit has been

evaluated to:
PL rating: PLd

PFH: 1.5E-7 (1/h)
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Overview and Training Videos

Video training modules are available that show the features and benefits of the Indexer. Below is a
comprehensive list. Individual videos are referenced in the appropriate sections of the manual. The Indexer
Video Library is also featured on the Ormec website. To view a video below, click on the text. (Internet
connection required to view.)

General overview videos.

XD Indexer | Core Competencies XD Indexer| Endless Possibilities

Inputs and Outputs

+ 14 Inputs/8 Outputs, 1 Analog Input
+ 1/0 Can be Sinking AND/OR Sourcing
+ 2 High Speed Inputs

+ 2 High Power Outputs (1 Amp)
Superimposed Motion

OR C
NVIEC www.ormec.com

Linear Indexing
Gearing/Following

High Speed Registration

www.ormec.com

Indexer Product Overview Indexer Hardware Overview

XD Indexer| MotionSet™
[ votonset™ |

Cutting Edge Ease of Use - &""E"N_‘ 2] 2] Progummatis Lot Sutch 1 PLS1] ) Programmstie L Swach|
It Sosce (Mo povoencmd )
" . 5% Smp -
Simple & Complex Motion Dive Dincien | Bath x]
8 oo ) Motk Moo
yorog T
Saves You Time 20 e ™
B Tunrg Lt O 0% e
i N
=+ Dot s o
-+ Dioial Dutes
oaiog
|- ) e Horme
Horme
- aop

-
www.ormec.com ORMEC

MotionSet Overview

Specific training videos.

:
XD Indexer| Topics l

T ) Coutens ProRect INomation Etheme! Configuration
] EventLog Desciiption | Rotery Krife Cusient Ethemet configuration
- . \/ Versions (50 chass max) IP Address Dffine:
Project Tree In This Video... R\
T one Revison (e 10 SubretHask  Dffine
R v Settings 9§ Motoe/AunEnc (16 chars max] Delaut Gateway  Offine
] Evrtlos Video Topics + Additional Motor & T UserUnis Project Motor Units DNSSever  Offine
[ Vosern Encoder Settings o Seecn @ Engish O Meric
\"hf F Setlings o Ok Change Ethemet conbguration
- _ PLS ot ' ge Etheme! configu
T @ Options ————>Options JJ‘,’ Turing bl Lli IP Address 192 168
Use ) ] Treat Evrors 5 Fauls and disable the motor
F Seing: L PLS * Regeneration =& SubnetMask 255 265
e « Motor Braking :“ herpierl Corlipu the Dive's Roabine cock Delou Galoway 192 168
Temma » Software Travel Limits @ AnalogInput Diive Clock: Oifine DNSServer 132168
e =\ Motions )
dz.::\[.l.;;‘ PLS 21 Hoss Cunent PC clock time
i s -~ p Year Month  D: How Min Sec
‘Andlag N -t dog =) [ Abuays uze the Ethemet
e * Programmable Limit % /™ Motion Table 2010 | (4| [12] (15 :[s6] : a4 o 8
L‘;" Switch Setup (up to 3)
5.7 Moten Tote (@ to P Clock O Manualy
ORMEC
www.ormec.com TV b
System Settings Hardware Setup
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Homing Setup
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This section includes basic guidelines for installation and use of XD Indexers. Following these guidelines
can significantly improve the performance of the complete system. While failure to follow these guidelines
does not insure problems, poor practices lead to poor performance.

This checklist provides an overview, details follow.

[ Attach safety grounds

Mount to a grounded metal panel

Separate motor and feedback cables

Use shielded feedback and motor cables

Use fuses or circuit breakers and line filters on inputs
Keep the Indexer cool for extended life

Use sufficient wire gauge for input power

I I A

Read the safety precautions

Be sure to read, understand and follow all of the precautions listed under “Safety Precautions”.

Read the manual

This installation manual contains detailed information for correctly connecting and using this equipment. Be
sure to read and understand the equipment and features you use.

Grounding for return currents

This drive must be grounded using one of the safety ground connections, found on TB1 and TB2. Large
drives with TB6 must also have the ground terminal connected. It is also highly recommended that the drive
be mounted on a grounded metal panel, with paint scraped at the mounting points. Bolt threads alone are not
a sufficient conductor.

Current from the drive to the motor will induce return currents into surrounding conductors and enclosures.
Proper grounding controls the return path, improving operation.

Separate motor cables

Separate motor power cables and encoder feedback cables.

Motor power conductors (connected to terminal U, V and W) can contain high voltages and currents and
radiate noise. Feedback cables are low voltage signals. Do not run them in the same wire channel.
Separation by at least 6 inches is recommended.

Use shielded motor cables
Cables for motor power and encoder feedback should be shielded and the shields grounded.

Use of shielding significantly reduces the electrical emissions out of cables and coupling into cables. Shields
must be grounded to be effective.

20 2013-05-17



Indexer Reference Manual Implementation Guidelines

Fuses and line filters
Input power, both control and main power should be protected by fuses or circuit breakers.

Careful consideration should be given to the use of input filters on both control and main power supplies.
These devices serve to protect the Indexer (servodrive) from external noise and also to limit the noise injected
back onto the line.

Mount for cooling

The temperature ratings of the Indexer (servodrive) are for the ambient temperature at the drive. Typical
enclosures trap heat and can have a higher internal temperature than the outside ambient. This may require
cooling the enclosure or circulating or venting air inside the enclosure so that the Indexer ambient
temperature remains within specifications.

Use sufficient wires

Use wiring which is of sufficient gauge, temperature and insulation rating. Temperature ratings of at least 80°
C and insulation ratings at least double the input voltage are recommended.

Typical installations are in environments with elevated temperature. In addition, operation of controls which
move large amounts of energy give off heat.

Switching characteristics and starting and stopping of motors will produce voltages which are higher than the
line voltage. Additional insulation rating is required for protection.
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Decoding Model Numbers

Decoding Model Numbers

ORMEC's XD Indexer can be ordered in many configurations. This chart details the meaning of the model
number characters, indicating which features are included.

Standard features include 32 independent motion profiles, incremental, absolute, gearing, home or jog, USB
and Ethernet connectivity with Modbus TCP. Configurable options and model number are indicated.

Example: SAC-XD210-SA00RO denotes a 200V, 10A drive with AC control power, the encoder feedback
group, digital I/O and regen support circuitry. The pacer feedback and Safety circuit options are not installed.

Rated Series Motor | Output | Feedback |Control | Pacer (Aux)| I/O & Fieldbus | Regen®| Safety
Power Voltage | Current Power' | Feedback Circuit
SAC-XD A\ AA - F C P F R S
KW HP
D 0
0.7 | 1.0 03 A R
D 0
1.2 | 1.6 05 A R
D 0
24 | 32 10 A R
2
36 | 48 15 " N
(200V)
6.0 | 8.0 25 b R
. . A O
S b (digital:14 in,
84 | 11 35 8 outs) R
A
(quad encoder,
serial, EnDat) D 0 (none) 1 0 (none)
140 19 60 A (digital /O plus| R
R 1 (encoder) | Ethernet I/P) S (STO)
14 | 20 03 (Resolver, D A R
24 | 32 05 SinCos) D (controller/ R
analog)
48 | 64 10 D R
D
8.1 | 109 4 17 A R
D
12 16 (400V) 25 A R
D
17 22 35 A2 R
D
24 32 50 A2 R
Notes:

! Control power: D =24 VDC, A=115-240 VAC

2 AC Control power limited to 208-240 VAC

3 Regen: R = Regen support circuit present. External resistor required

22

. 0 =no circuitry installed.
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Quickstart

This “Quickstart” chapter provides a fast overview. It is written for qualified personnel. Qualified personnel
are persons who by way of training or experience and instruction of automation equipment and electronics,
are authorized to install, commission and service hazardous electronic equipment. Qualified personnel are
aware of pertinent standards and safety precautions and follow them. Quickstart guides you through getting a
quick test running. It does not provide detailed documentation that will eventually be needed. If you desire
more guidance, skip this section and go to Connecting to the Indexer .

The simplest and fastest way to get started is to use an integrated system from ORMEC. With ORMEC
motors and cables you can connect and configure quickly. Quickstart assumes you are using ORMEC
motors. If not you will need to add a step or two.

The overview which directly follows is a quick guide to getting started, with few explanations. If you would
prefer a more detailed explanation please use either of Step Q 1: Connect to the Indexer or Connecting to the
Indexer

Quickstart Overview
What you'll need:
1. A computer with Internet access and an Ethernet port or USB port.

2. For Ethernet communications a crossover Ethernet cable. For USB communications a USB 2.0 A/B cable. (Type A male to
type B male connectors.)

3. A small screwdriver.
4.  Wire to connect power.
Getting Started:

You're eager to get connected and see your motor spinning. This Getting Started guide is designed to walk you to that goal. However, it
is a simplified guide. If at any time you have questions please stop and consult the complete Reference Manual.

Warning: You are working with industrial equipment, not a consumer product. It is designed to be installed and operated by qualified
personnel. Qualified personnel are persons who by way of training or experience and instruction of automation
equipment and electronics are authorized to install, commission and service hazardous electronic equipment.
Qualified personnel are aware of pertinent standards and safety precautions and follow them.

Incorrect procedures can result in injury to people and equipment, possibly serious, including death.

The simplest and fastest way to get started is to use an integrated system from ORMEC. With ORMEC motors and
cables you can connect quickly, all the connectors are provided and designed to plug together. Quickstart assumes
you are using ORMEC motors. If not you will need to add an additional step or two putting together cables.

Let's get started.

1. If you don't have MotionSet, the XD commissioning software, on your computer go to Related Soitware

http://www.ormec.com/Products/Software/MotionSet.aspx , Login and click on the MotionSet MotionSet download page
Download page located in the far right column under Related Software and install it now.

2. Connect control power. Use 115 VAC or 24 VDC depending on model purchased.
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a)

b)

DC uses TB1 pins 24V, 24R and FG. (Model numbers SAC-XD***-*[))
ACuses TB2 pinsrandt.  (Model numbers SAC-XD***-*A)

3. Connect main power (incoming motor bus power) on TB2 single phase or 3 phase using pins L1, L2 and L3. Do NOT exceed
motor rating. XD2xx — Use 115 or 230 VAC, XD4xx — use 230 or 460 VAC.

4. Connect the motor. Feedback to J6 on the bottom, power to TB4 or TB2 on the front, for XD2xx or XD4xx respectively. With an
ORMEC cable Red to U, white to V, black to W, green to GND and shield to SH.

5. Run (open) MotionSet commissioning software. After MotionSet starts select File then New from the menu.

6. Select your drive.

File  Edit ©nline Tools  Help

a) Open the Setup page in Project tree. 3 =
HRN=N" REEREYE b S s
b) Then the Drive page. - -
B4 kd anitor ” i 3
c)  Then pull down the drive list and select i!-.-*' Counters 4 Drive Model Selection """'--._...,
your drive. | Event L SACHD2055_P_ v
d) Note: not all option letters in model \/ Wersion 2 SACHWDZ035 0
number are shown. Those needed are =] 3"»;&, Setup SaCHD203-5 P
shown. The -S indicates encoder support, u : 02055 0
the P pacer support installed and 0 no B Motor/BusE no SACHDZ2055_ P
pacer. ) SACwD20-5_0_
§" User Units Mq54CHD210-5_F_
éy Seftings o |SACHD215-5.0
* Options Drive | SAC#D215-5 P
L PLS
[ bz Mlobea b Trorrant AN A
File Edit Online Tools  Help
: o _ 7. Select your motor. Note the
: ] = | IE] |"33:| - Ed use M | L 7] model number on the motor.
= i) Monitor . a) Open the Motor/AuxEnc
é—,J Counters 1 MutnrzSeIectlnn page.
H Ewent Log \P
= ; | b) Select the database.
\/ Wersions Motor File™ | ORMEC Motar Databaze v )
= \h:& Setup 3 ¢) Select the series.
i Crive \ d) Select the model.
B : Series | MAC-M i e) Select the resolution.
7 Uszer Units
S Seftinas Model  |MaCHaomDz « | - EIl v
@ Options ]
JL PLS 4 P
.h Tuning

—_— - 1

8. Connect an Ethernet or USB cable for communication.

a)

b)

Connect an Ethernet cable from your computer to J1 on the Indexer. The default Ethernet address of the Indexer is
192.168.1.250. (Current address displayed at power up.) A crossover cable may be required depending on your Ethernet port .
Guidance for configuring your Ethernet port can be found in the Help in MotionSet.

Or

Connect a USB cable from your computer's USB port to J2 on the Indexer. This should be a USB 2.0 A/B cable. A type A
male connector to type B male connector. This requires MotionSet version 1.1.0.153 or later and installation of the USB
drivers which come with the MotionSet installation. Note, the drivers are not automatically installed. You must install them
manually after installing the MotionSet software.
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9. Turn on power to the Indexer, wait until the IP address display is complete and then establish the communications link to the
Indexer by clicking on the Connect ICON

10. When prompted save the file. ]E i Edit  Online  Tools  Help
11. Send the project to the Indexer. H _ L - % -"

. |

(%) Send the project values to the dive

12.Open the 1/0O exerciser by clicking on the I/O exerciser ICON % (looks like a wrench).

13.Warning: Make sure the motor is clear of all

A £k that iz Dverri ; mounted firmly before energizing. Shortly the

objects, not connected to anything and that it is
L ht-u:liu:k to toggle. motor shaft Wi_ll turn and we don't want to
damage anything or anyone.

=

Drive Inputs Drive Outputs 14.Click on check box under All to enable the 1/0

exerciser to override the physical inputs.

& &

Enable Drrive ready
15.Right click on IN1 - Enable to enable the
Indexer.

3

Dirive Enabled

16.Click on IN3 — Initiate Motion 0. The motor
should rotate counterclockwise for 1000 counts
then 1000 counts clockwise.

3

[nitiate kotion O b Drrive Mo Faulk

17.Click on INS5 — Home Initiate. The motor should
rotate clockwise to the encoder reference signal.

=

Iritiate botion 1 bation Complete

&

Harne [nitiate kdatar koving

Congratulations. You have a working XD Indexer, the most intuitive and powerful Indexer on the market. We suggest that you

explore MotionSet. Motions are easily defined in the motion table. When you are ready, complete details can be found in MotionSet
Introduction on page 119 and in the on-line help in MotionSet.

If you have questions ORMEC support is always there to help — email support@ormec.com, call at 585-385-3520 or visit
http://www.ormec.com/Support/TechnicalSupport.aspx

If you have successfully turned your motor and are comfortable with understanding of the Indexer you may
want to considering skipping to the next section.

Step Q 1: Connect to the Indexer

Power In
1. Unpack the Indexer if you have not already done so.

2. Look at the model number. The second character after the second dash should be an A or D. This
determines whether control power is AC or DC. For example, SAC-XD205-SA is AC, SAC-XD210-SD_
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is 24v DC.

3. If AC input connect 115 VAC to pins r and t on terminal block TB2. Connect safety ground to FG.

If DC input connect 24 VDC to pins 24V and 24R on terminal block TB1. Connect a safety ground to
FG.

Connect 115 VAC to TB2 pins L1 and L2. This will provide motor power. Note, if you have a 230 V
motor you will not be able to reach full speed. You will be limited to %2 of rated speed. Connect 230
VAC if you prefer and the motor is rated for 230 VAC. Note, 460 VAC drives, XD4xx, require 3-phase
input. Use L1, L2 and L3. Voltage can be up to 460 VAC if the motor is rated for 460 VAC. Logic
power, r and t, are limited to 230 VAC.

Motor Connections

L.

Connect the motor power leads to TB4 or TB6, depending on model. If you have an ORMEC motor
cable then RED goes to U, WHITE to V, BLACK to W, GREEN to GND and the shield to SH.

Connect the motor feedback cable to J6 on the bottom of the Indexer. If you have an ORMEC encoder
cable it will plug on. If not you will need to make a suitable cable using the pinout documented in
section Step C 5: Connect motor feedback

Commissioning Software (GUI) Connections

L.

Connect an Ethernet cable from J1 on the Indexer to your computer or a USB cable from J2 on the
Indexer to your computer.

a) For Ethernet, a crossover cable may be required.
b) For USB, a USB 2.0 A/B cable will be required.

If you don't have MotionSet, the XD commissioning software, on your computer go to
http://www.ormec.com/Products/Software/MotionSet.aspx , click

on the MotionSet Download page located in the far right column Related Software
under Related Software and install it now.

MotionSet download page

. Start (Run) MotionSet

Step Q 2: Defining Indexer actions

In this step you must identify the equipment and define the motions

for the Indexer. File | Edit Online Tools  Help
1. If you have an ORMEC motor then this step is easier. With either | 1 Mew
motor, the default new project provides an excellent starting point. = open
-
1. Select File | New from the menu. Clase
[ save
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2. Select your drive.

1.

Open the Setup page in Project
Tree

Then the Drive page.

Then pull down the drive list and
select your drive.

Note: not all options letter in the
model number are shown. Those
needed are shown. The -S

Quickstart

By MotortbusEnc

SACKDIGS P
SACKDZI0E 0

File Edt Online Tools  Help
HRN=" RSN b 2 E uss
=) i Monit
¥ ijnlliz[mters 1 & Drive Model Selection 3 "-|---....._|
E'_?{ Ewent L SAC#D20R5_P_ W
\/ Wersion 2 SAC=D203-5_0
3%, Setp = A SACXD203.5_F

nee 3~ UserUnits M4SACRKD2I05_F_
indicates encoder support, the P 7 Gettings |SACRD2155_0_
pacer support installed and 0 no * Options Drive [SAC#D215-5_P
pacer. JLFLS
L o- . kd 2o Cloabmaak Corrank A~ ¥
3. Select you motor. (Check the Fle Edt Onlne Took  Help
model number on the side of . =
E s 5 = - | gd
your motor.) FRN=N" IR M B oo | @
= j._,.l P ariitar )
1. Open the Motor/AuxEnc i Counters b atog S election
age. ia| Event L
pag vV ‘ﬁlrsiuvnin " m ORMELC Motor D atabaze w
2. Select the database. SN, Setup 3
3. Select the series. BI:I Drive
B Series | MAC-M v
4. Select the model. § User Units e
5. Select the resolution ﬁ Settings Maceoinz v - |El v
: : Optiong ]
6. Note: If you do not have an L FLS 4 i otz
ORMEC motor then select N .J,?-. Tuning

Edit and make the necessary
changes. The new motor will be stored in the Custom Motor Database. The name will be the same as

the name shown when Edit was selected.

4. Use File | Save As to save the project.

Step Q 3: Configure the Indexer

Turn Power On

1. Turn on power for control power (115 VAC or 24 VDC, which ever you have) and motor power. You
should see the 24V LED and the Bus Power LED both illuminated.

2. Select your method of drive communication, USB or Ethernet. Use the drop down list or address book

to make a selection. Fle Edt ©nlne Tools  Help
1Bl i @ Bl 192.168.1.250 - | @
= j“,l b anitar

Motar Selection

R
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3. Click on the Connect ICON "II' .

If a connection is established move on to the next step. .
If not check the following for Ethernet connections: = B - A

a) The default Ethernet address of the Indexer is
192.168.1.250. Make sure that is the selected

address or select the correct address.
File  Edit  Online  Tools  Help

File Edit Online Tools  Help

NEH 0 B 192.168.1.250 - | @
=+ i Monitar
¥ 54 M e b otar Selection

b) Cycle power on the Indexer and watch the status display. The Indexer's Ethernet address will be
displayed on power up.

c) Verify that the Ethernet cable is attached, on both ends.

If no communication to the drive check the following for USB connections:
a) Verify the cable connection.

b) Using the Device Manager verify that the drive has been recognized. If not check drive installation
and reinstall the drivers if needed.

Configure the Indexer

The information you just defined must be sent to the Indexer. When you first connect to the Indexer you
will be asked about sending the project. Once you are connected then all project changes are automatically
sent to the Indexer. You don't need to send after each change. Also, once connected some parameters, most
notably the drive and motor selections cannot be changed. To change those settings you must disconnect
first.

1. Answer Send Project when asked when you connect.

Step Q 3: Move the motor

1. Open the I/O Exerciser by clicking on I/O E

Exerciser ICON i Edit  Onlne  Tools  Help

= T e
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2. By default Inputs are hardware
controlled. You must enable override to
use the I/0 exerciser. To do so check the
“Enable All” box In the upper left corner.

3. Right click on IN1 Enable to enable the
Indexer.

4. Click on IN3 Initiate Motion 0. The
motor should perform a 1000 count
forward motion (counterclockwise)

followed by a 1000 count reverse motion.

(clockwise)

5. Click on IN5 Home Initiate. The motor
should rotate counterclockwise to the
encoder reference signal. (Wait for the
first motion to end before starting Initiate
Home.)

Congratulations, you have now established communications and moved the motor.

the many capabilities of the Indexer.

[ Drive EXerciser

-

K & K [E

29

Dnve Inputs

E nable

Iritiate Motion 0

|nitiate kotion 1

Haome [nitiate

Quickstart

Dnve Outputs

Dirive ready
Cirive Enabled
Drive Mo Fault
Complete

Muator Maving

You are ready to explore
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Connecting to the Indexer

This section provides the information needed to connect the Indexer to your machine and
application.

Step C 1: Mounting the Indexer

Location: The Indexer generates heat during operation. It must be mounted in a location and orientation to
allow that heat to dissipate. The better the dissipation the longer the life of the unit. Heat is one of the major
factors in the life expectancy of electronics.

The best location is on a metal panel, vertically with space enough around to allow airflow.

Protection: Protect from contamination and contact with other objects. Contaminates such as dirt, oil,
corrosive gases, metal filings and other conductive materials must be avoided.

Size: Models SAC-XD203 — SAC-XD215, SAC-XD405-SAC-XD410 are mounted using 3 #10-32 machine
screws or equivalent. Models XD225 — XD260 and XD417 — XD450 are mounted using 4 #10-32 machine
screws or equivalent.

Additional details can be found in mounting drawings on the ORMEC website,
http://www.ormec.com/Products/Drives/XDSeriesIndexerServoDrive.aspx
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A
—B
1|
O i
z
Q
g
K D g
=
=
o
AN G
e
- H
Model
Dimen | XD203| XD XD XD XD XD
-sion | XD205 |210 (all)| 215 403 405 410
w/o and (all) (all) (all) (all)
pacer | XD203,
XD205
w/ pacer
Ref.
A 2.1 2.94 2.94 2.73
B 1.08 1.49 1.38
C 0.22
D 7.985 8.68
E | 058 | 0.97 0.60
F 1.0 1.5
G 0.1
H none ‘ 1.22 ‘ 1.45 None ‘ 1.22 1.45
I 6.46 7.4
J 8.3 9.0
K 7.2 7.8

All dimensions inches and nominal values.

Table 1: Physical Dimensions203-215, 403-410
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A
VAR, 8
.
|
|
|
\
\
\
|
Kk D :
|
|
|
|
|
|
i |
A M
— F |
E
Model
son | om0 e
XD260
Ref.
A 7.3 8.22
B 1.94 2.36
C 0.22
D 11.68 13.67
E 1.94 2.36
F 4.0
G 0.1
H
I 8.22 9.23
J 12 14
K 10.85 12.85

All dimensions inches and nominal values.

Table 2: Physical Dimensions 225-260, 417-450
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Step C 2: Connection Overview

The complete Indexer family enclosures are designed to provide an optimized tradeoff in power density and
cost effectiveness. There are 3 connector arrangements. An overview of each follows in the next few pages.
Links to the applicable sections can be found on each page.

Quick links can also be found here.

Step C 2: Provide control power , page 37

Step C 3: Provide motor power — input , page 39

Step C 4: Connect motor power — output , page 41

Step C 5: Connect motor feedback , page 43

Step C 7: Connecting I/O points , page 47

Step C 8: Connecting Safety Circuit , page 59
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DC Control Power

TB1 AC Power
1 24V TB2
2 24R ] c
3 r ontrol
@ 2 |t } Power
Status 4 | L2 Main
5 | L3 Power
Ethernet 6 @
USB -
BB _Ec ] Regen
RG1
Fieldbus A : > | Ray B0
N I
1T le 20 N [ @ |
°g }\E — 1 Motor
oo - ® Power
0® T Lo 2V g
o 9o RPN 4 | GND
J 120 o |s 5 | SH
09 — 00 12
8 (@) DD 8 9]
09 o © | Motor
o O
o9 Safety Y 99 | Feedback
O o
19 [0°/%7 K3 N Q o2 J6
e
oo 25

Figure 1: Connector overview 203-215

Connection information can be found at: 15[ @ 8 8AUX
TBI1: Table 6: Control Power - DC Input power 8 8 Feedback
TB2: Table 3: Control Power - AC Input power, XD203-XD215 8 ol J7

Table 5: Control Power - AC input power, XD435-450 9 8 8 1

TB3:

TB4: Table 10: Motor Power Connections XD203-XD215, XD403-410
TBS5: Table 19: STO Safety Connections

J4: Table 15: 1/0 Input Connections, Table 16: I/O Output Connections

J6: Step C 5: Connect motor feedback

J7: Auxiliary / Pacer encoder input:
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AC Power
TB2
1 L1 Main
g tg Power
4 | 1 RG1 Regen
Status 2 RG2 TB3
Ethernet & 1 U
2 vV Motor
USB 3 W Power
l 4 | gNp TB4
Fieldbus E’B ° S SH
1 20 E E 1 24y DC Control Power
o0 A 2 2 | 24R Ty
%o I 3 | @
o ) [ @ |
o 0o
/10 |Seo o :
J4 |20 o |e 1
o 8 [ g : 8 8 12
00 - 3+
°2 [ﬁ o2 | Motor
8 ° %o | Feedback
9 37 Safety ° °
19 (©° TB5 g9
oo | J6
o
8 )
0/ 25

Figure 2: Connector overview 403-410 o 8 8
Connection information can be found at: 8 8 'Ig\geiiback
TBI1: Table 6: Control Power - DC Input power 8 8 J7
TB2: Table 8: Motor input power connections, XD403-XD410 9 8 S 1

TB4: Table 10: Motor Power Connections XD203-XD215, XD403-410
TBS: Table 19: STO Safety Connections
J4: Table 15: 1/O Input Connections, Table 16: /O Output Connections
J6: Step C 5: Connect motor feedback :
J7: Table 25: Aux Feedback Connections
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DC Control Power AC Control Power 25 08 12
o
TB1 TB2 °6
1 |24V 1 r ° © | Motor
2 | 24R 2 t 0o Feedback
3 @ 3 @ 9o
00 | J4
4 %0
o
Status
Ethernet [ R TB6
A T 1 L1
UsB REEE o 2 L2 Main
® 2 L3 Power
Fieldbus \ o 5 BUS+
1 \EL_.t Safety o 6 RG } Regen
o) 20 T o TB5 o 7 BUS-
o0 R o 8 U
%o : o 9 Vv
0© 10 W Motor
o |22 p ® 11 GND
SR i o 12 SH
3 ®
0© N ()]
pl
o©
0©
0© &
P
19 |02/37 /
110 Figure 3: Connector overview 225-260, 417-450
8 8 Connection information can be found at:
A JL;X 8 8 TB1: Table 6: Control Power - DC Input power
o
8 8 15 TB2: Table 4: Control Power - AC Input power, XD225-260, XD417-425
o

TBS5: Table 19: STO Safety Connections

TB6: Table 9: Motor input power connections, XD225-XD260, XD417-XD450,
Table 11: Motor Power Connections, XD225-260, XD417-450

J4: Table 15: 1/0O Input Connections, Table 16: I/O Output Connections
J6: Step C 5: Connect motor feedback
J7: Table 25: Aux Feedback Connections
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Step C 2: Provide control power

Control power inputs provide the power to operate the drive logic. This is separate from the motor power to
allow control, communication and position tracking while main motor power is removed, usually for safety
reasons.

The Indexers allow the control power to be either AC or DC, with two exceptions. The 403-410 models are
DC only and the 435-450 are 230 VAC only. Designation of control power is done when the Indexer is
ordered. Models with a XDnnn-*A require AC control power and models with a XDnnn-*D require DC
control power. Check the model number to determine which model you have. When AC input is selected
then a 24V DC output is available to run some machine 1/O.

Ormec has available a 480 VAC DIN rail mounted 24 VDC power supply if desired.

AC control power
Applies to model: This section applies to Indexers with -* A***** in the model number.

Connections: Supply AC power to run the Indexer control circuitry on connector TB2. With AC input 24
VDC is output on TB1 and is available for machine I/O. This is limited to non-inductive loads. It should not
be used on inductive loads, such as solenoids or motor brakes.

TBZ For models SAC-XD203 - XD215
Reference Figure 1: Connector overview 203-215

1 |r TB1 - DC power TB2 — AC power

in igna ica in igna ica
2 ¢ Pi Signal Typical Pi Signal Typical

1 24 VDC 24 VDC, 1 r
3 (L1 24V | output | 10A 85 — 240 VAC input

0.8A-04A
4 Lz 2 return 2 t
24R

5 L3

3 FG Not used 3.5 See Step C 3: Provide motor power
6 @ —input for definition

6 FG Required gafety
connection

Table 3: Control Power - AC Input power, XD203-XD215
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For models SAC-XD225 — XD260 and XD417-XD425

Reference Figure 3: Connector overview 225-260. 417-450

TBI1 — DC power

TB2 — AC power

Pin Signal Typical Pin Signal Typical
1 24 VDC 24 VDC, |
24V 1.0A r 85 — 240 VAC input
output P
p 0.8A-04A
2
24R Return 2 t
Required safety
3 FG Not used 3 FG connection. Connect to
panel.

Table 4: Control Power - AC Input power, XD225-260, XD417-425

For models SAC-XD435 and XD450

Reference Figure 3: Connector overview 225-260, 417-450

TB1 - DC power

TB2 — AC power

Pin Signal Typical Pin Signal Typical
1 24 VDC 24 VDC, |
24V 1.0A r 200 — 240 VAC input
output p
P 045A-04A
2
24R Return 2 t
Required safety
3 FG Not used 3 FG connection. Connect to
panel.

38

Table 5: Control Power - AC input power, XD435-450
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DC control power
Applies to model: This section applies to Indexers with -*D**** in the model number.

Connections: Supply 24 VDC input to run control circuitry on connector TB1. The control power AC inputs
on TB2 are not used and do not need connections.

For models SAC-XD203 — XD260, XD403-425

Reference Figure 1: Connector overview 203-215, Figure 2: Connector
overview 403-410, Figure 3: Connector overview 225-260, 417-450

TB1 TB2
Pin Signal Typical Pin Signal
TB1 1 24 VDC 24 VDC, 1 r Not used
24V input 1.25A
1 |24V 2 return 2 t Not used
24R
2 | 24R .
3 FG Required 3 FG Not used
3 @ FG safety
connection
4-6 See Step C 3: Provide
motor power — input for
definition

Table 6: Control Power - DC Input power

Step C 3: Provide motor power — input
Applies to model: This section applies to all Indexers.

Connections: Supply AC power to run the motor on connector TB2 or TB6. Models 203 and 205 use single
phase power, however, you may connect 3-phase input. The 3™ phase will be ignored. All other models
require 3-phase input.

Warning: The voltage applied must not exceed the voltage rating of the motor. Excessive
voltage will endanger personnel and personal safety and cause premature failure of the motor.

To prevent power line accidents due to grounding error, contact error, or to protect the
system from a fire, circuit breakers or fuses must be installed according to the number
and size (current capacity) of ServoWireS2D Drives used. Slow-blow circuit breakers
or fuses should be used because the servodrive draws substantial inrush current at
power up.

This servodrive uses solid state short circuit protection on the motor outputs. Integral short circuit
protection does not provide branch circuit protection. Branch circuit protection must be provided in
accordance with the National Electrical Code and any additional local codes.
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TB2

OG0 hON=

L1
L2
L3

TB2
1 | L1
2 |L2
3 L3
4 | &

Connecting to the Indexer

TB2 — AC input motor power

Models SAC-XD203 to SAC-XD215

Pin Signal Typical
1-2 See Table 3 for definition

3 L1 Warning: Do not exceed motor voltage

4 L2 rating.

Rating: 120 VAC or 240 VAC
5 L3 3A to 12 A capable depending on motor and
application
Required safety connection. Connect to
6 FG
panel.

Table 7: Motor input power connections, XD203-XD215

TB2 — AC input motor power

Models SAC-XD403 to XD410

Reference Figure 2: Connector overview 403-410

Pin Signal Typical
1 L1 Warning: Do not exceed motor voltage
> L2 rating.
Rating: 120 VAC to 480 VAC
3 L3 3A - 10 A capable depending on motor and
application
Required safety connection. Connect to
4 FG
panel.

40

Table 8: Motor input power connections, XD403-XD410
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TB6 — AC input motor power

Models SAC-XD225 to XD260

L 1 Reference Figure 3: Connector overview 225-260, 417-450
Lz Pin Signal Typical
1 L1 Warning: Do not exceed motor or drive voltage
L3 L2 rating.
Rating: Model 225-260
L3 120 VAC to 240 VAC
FG Required safety connection. Connect to panel.

BUS+
RG
BUS-

5-12

Models SAC-XD417 to XD450

Reference Figure 3: Connector overview 225-260, 417-450

©ONOGR WN |y
@b

u 1 L1 Warning: Do not exceed motor or drive voltage
rating.
Vv 2 L2 Rating: Models 417-450
3 L3 120 VAC to 480 VAC
1 0 w 4 FG Required safety connection. Connect to panel.

11| GND 5-12
12| SH

Table 9: Motor input power connections, XD225-XD260, XD417-XD450

Step C 4: Connect motor power — output

Applies to model: This section applies to Indexer models SAC-XD203 to SAC-XD215 and SAC-XD403 to
SAC-XDA410.

Connections: Connect motor power to motor on terminal block TB4. Using ORMEC motors and motor
cables simplifies connections and insures color code is as defined. Select a wire gauge sufficient to meet the
current requirements of the motor.

Pluggable terminal blocks are provided on these models except the 410 which uses spring contacts. Those
spring contacts are designed for tool less entry and require a screwdriver for removal of the wire.
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Warning: Dangerous voltages are present on this terminal block. Qualified personnel
only.

TB 4 Models SAC-XD203 to SAC-XD215 and
SAC-XD403 to SAC-XD410

TB4 — output motor power
1 u Reference Figure 1: Connector overview 203-215, Figure 2: Connector
2 |V overview 403-410
3 w Pin Signal Typical Comment
1 U RED - Motor phase U Warning: High
4 (GND 2 v WHITE — Motor phase V voltage present.
Can be present
5 |SH 3 W BLACK — Motor phase W even when
4 GND | GRN - Ground from motor disabled.
SHIELD - connect cable shicld. Warning:
5 SH dangerous induced voltages can be present on
ungrounded shields.

Table 10: Motor Power Connections XD203-XD215, XD403-410
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Applies to model: This section applies to Indexer models SAC-XD225 to SAC-XD260 and SC-XD417 to

SAC-XD450.

Connections: Connect motor power to motor on terminal block TB6. Using ORMEC motors and motor
cables simplifies connections and insures color code is as defined.

Warning: Dangerous voltages are present on this terminal block. Qualified personnel
ii \j only.

Models SAC-XD225 to XD260 and

SAC-XD417 to XD450

TB6 — output motor power

Reference Figure 3: Connector overview 225-260, 417-450

BUS- >

©ONOGR ON |y
Q)

Signal Typical Comment
8 U RED - Motor phase U Warning: High
v WHITE — Motor phase V voltage present. Can
be present even
A\ BLACK — Motor phase W when disabled.
GND GRN — Ground from motor
SHIELD — connect cable shield. Warning:
SH dangerous induced voltages can be present on

ungrounded shields.

Table 11: Motor Power Connections, XD225-260, XD417-450

Step C 5: Connect motor feedback

Quadrature Encoders

Applies to model: This section applies to Indexers with a -S***** in the model number. The S feedback

option supports multiple encoder types.

43
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Compatibility: This connector is fully compatible with ORMEC's SW, SM, SD and S2D drives' quadrature
encoder interface. Encoder cables used in those systems can be attached to the Indexer.

Connections: J6 This connection supplies the feedback device for the motor axis. This section documents
use of a quadrature encoder — providing 2 position signals, 90 degrees out of phase and 3 hall feedback
signals and one reference mark. Using ORMEC encoder cables simplifies these connections.

Connector: 25-pin female D-Sub on Indexer. Mate (on cable) is a 25-pin male D-Sub.

Other feedback: choices: Yaskawa Serial Encoders

J6
Motor
Feedback

1

)

14

[elslololalalalatelalatale)
jelalulalatolelololelele]

13 25

.

Yaskawa Serial Encoders

EnDat Serial Encoders

J6 — Motor feedback
Quadrature Encoder

Reference Figure 1, Figure 2, or Figure 3 for location

Pin Signal Typical Comments
1 ENCA RS4385 diff. A quad B input.
. pair

2 ENCA A leads B for CCW rotation
3 ENCB RS4385 diff.
4 ENCB' pait
5 ENCZ RS485 diff. | Encoder Reference -
6 ENCZ!' pair Once / rev pulse
7 ENCU RS485 diff. | Hall input U-
] ENCU' pair Phase matches motor U-V phase
9 ENCV RS485 diff. |Hall input V -
10 ENCV' pair Phase matches motor V-W phase
11 ENCW RS485 diff. | Hall input W -
12 ENCW!' pair Phase matches motor W-U phase
13 5.25VDC

Enc Pwr | 400 mA

3 pins max
Gnd
3 pins
Overtemp | Contact closure — conduct current from
Gnd Overtemp to Gnd. 12V signal.

Table 12: Quadrature Encoder Connections

Applies to model: This section applies to Indexers with a -S***** in the model number. The S feedback
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option supports multiple encoder types.

Compatibility: This connector is fully compatible with ORMEC's SW, SM and SD drives serial encoder
interface. Serial encoder cables (CBL-HM) used in those systems can be attached to the Indexer.

Connections: J6 This connection supplies the feedback device for the motor axis. This section documents
use of a Yaskawa motor with a Sigma II serial encoder. Using ORMEC feedback cables simplifies these
connections.

Connector: 25-pin female D-Sub on Indexer. Mate (on cable) is a 25-pin male D-Sub.

Other feedback: choices: Quadrature Encoders, EnDat Serial Encoders

J6 — Motor feedback
Serial Encoder

J6
Motor

Reference Figure 1, Figure 2, or Figure 3 for location

Fee d b ac k Pin Signal Typical Comments
13 5.25VDC
1 —~— Enc Pwr [400 mA
0 3 pins | max
o)
214
&9
&2
o9
0 L Gnd
o9 )
o % 3 pins
59
25
1 3 80 19 | Overtem | Contact closure — conduct current from

25

(

P Overtemp to Gnd. 12V signal.
20 Gnd
14 SDATA | RS485 |Serial encoder data
15 SDATA' diff. pair
22 SCLK RS485 | Serial encoder clock
23 SCLK' diff. pair
SH

Table 13: Yaskawa Encoder Connections

EnDat Serial Encoders

Applies to model: This section applies to Indexers with a -S***** in the model number. The S feedback
option supports multiple encoder types. EnDat support requires drive version 1.2.0 or later.

Compatibility: There are multiple EnDat formats. Contact ORMEC to verify compatibility.

Connections: J6 This connection supplies the feedback device for the motor axis. This section documents
use of motor using an EnDat Serial encoder for feedback. Only EnDat versions 2.2 and 2.1 Serial are
supported.
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Connector: 25-pin female D-Sub on Indexer. Mate (on cable) is a 25-pin male D-Sub.

Other feedback: choices: Quadrature Encoders, Yaskawa Serial Encoders

J6 — Motor feedback
Serial Encoder

J6
Motor
Feedback

Reference Figure 1, Figure 2, or Figure 3 for location

Pin Signal Typical Comments

13 5.25VDC
Enc Pwr [400 mA
3 pins | max

(o
1::114

83

8o Gnd

g 2 3 pins

& o

g8

2o 19 Overtem | Contact closure — conduct current from

1 3 \Ef/ 2 5 p Overtemp to Gnd. 12V signal.

20 Gnd

14 SDATA | RS485 |Serial encoder data
15 SDATA' diff. pair

22 SCLK RS485 | Serial encoder clock
23 SCLK' diff. pair

SH

Table 14: EnDat Serial Encoder Connections

Step C 6: Enable the Indexer

In order to execute any defined motion, or to energize the motor outputs the drive must be enabled. There are
two ways to enable the Indexer, hardware enable or software enable.

' Warning: Correct configuration settings are required in the Indexer before enabling. If you have
not already set those values go to section Defining Motions & Projects first, then return here
before proceeding.

Warning: Disconnect the motor from the load before proceeding. Mount the motor firmly to a
structure to prevent injury. Initial testing of any servodrive should be done with the load
disconnected from the motor to prevent damage to the motor or mechanical system.

{._

Hardware enable

When the Indexer is running without the MotionSet User Interface connected then IN1 must be conducting
current to enable the Indexer. If no current is flowing in IN1 then the Indexer will not be enabled and will not
run motions.
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To configure IN1 for use with a sinking current device (e.g. switch or NPN output) connect the positive side
of your I/O power supply (e.g. 24v) to pin 5 of J4. Connect the high side of your enable switch or device to
pin 1 of connector J4. Connect the other side of your enable switch to ground of your I/O power supply.

To configure IN1 for use with a sourcing current device (e.g. switch or PNP output) connect the negative side
of your I/O power supply (e.g. ground) to pin 5 of J4. Connect the high side of your enable switch or device
to the positive side of your I/O power supply (e.g. 24v). Connect the other side of your enable switch to pin 1
of connector J4.

MotionSet - Software enable

When the MotionSet User interface is connected to the Indexer then the hardware enable on IN1 can be
overridden. Open the I/O exerciser by clicking on the EICON.

Once open the left column of indicators can control the inputs. By default the hardware remains in control of
the input, which is the safest mode of operation. The hardware input can be overridden by the I/O exerciser.
This can be selected on a point by point basis. A check box to the left of each input selects and indicates
which are overridden. At the top of the column is a quick select to override all inputs.

Using the mouse to control I/O points:

Left mouse button — momentary enable — while you press and hold the I/O point is forced on. When you
let go it goes off.

Right mouse button— latches I/O point on. Stays on until you click on it again (left or right click).

To Enable the Indexer for motion use IN1 — Enable. Enable is fixed to IN1 and is the only fixed I/O point.
Right mouse click on IN1 to latch the drive enabled.

Step C 7: Connecting 1/O points

Applies to model: This section applies to all Indexers. Indexer I/O provides access to the many I/O
functions built into the Indexer.

Connector: 37-pin female D-Sub on Indexer. Mate (on cable) is a 37-pin male D-Sub.
Connections: Indexer /O is provided at connector J4.

Function: The I/O points can be software configured to perform a large number of functions. The functions
and complete documentation can be found in MotionSet and the on-line Help. A summary of the functions
can be found following the hardware definition or by following this link to the I/O function table.

Inputs:

The Indexer comes standard with 14 optically coupled inputs, 12 standard and 2 high speed. The standard
inputs are configured in three groups of 4. Each group can be hardware configured to interface to sinking or
sourcing type inputs. Configuration is accomplished by wiring, no software settings are required.

The inputs operate by conducting current. When input current is 0 the input is off. When input current is
above the minimum the input is on. When the software is configured for edge operation a “rising” edge is the
transition from Off to On. That is from no current to current on. It does not matter whether the input is
configured for sinking or sourcing.

Details of the I/O connector pinouts are listed in Table 15: 1I/O Input Connections
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Sinking current devices:

For sinking devices, the Indexer group polarity pin is conTRCT

connected to the positive side of the power supply. The #&»’ @
Indexer input pin is connected to the high side of the input 1
device. The low side is connected to the negative side of the
power supply. See Figure 4: Sinking current style input o
example using switch or NPN device to the right for an SENSOR @ *ZFM '@
example. -
240 [t
Pouer
Supply [ =
Figure 4: Sinking current style input example using switch or
NPN device
DRY
CONTACT
o— o A —
Sourcing current devices: 4 %Z)FM @
For sourcing devices, the Indexer group polarity pin is é PNP v
o . SENSOR
connected to the negative side of the power supply.
The Indexer input pin is connected to the low side of 2 *)F > _@
the input device. The high side is connected to the Supply | = 1
positive side of the power supply. See Figure 5:

SOUI’Cng current style iIlQth example using switch or Figure 5: Sourcing current style input example using switch or PNP

PNP device to the right for an example device
ms_}e _IN1 AA .
nua [ oo TH2 #Z%SM @
The 12 standard speed inputs are grouped mu_%.'z _ma_nu
into 3 groups of 4 inputs. Each group shares IN_&E%JN:EEIL_ B
a common signal used to establish the %ﬁ Wy —
hardware polarity of the group. The :E m #Z%S/’ *@
complete set of Group A inputs are shown in e%_ma_ —
Figure 6: Internal input circuitry at the right. o7
Groups B and C use identical circuitry using 20 YW - =
the different pins on J4. Connector pinout og #Z%S ‘@
can be found in Table 15: 1/0 Input ° -
Connections g o A .
: 7
0° _‘|7
J 4 Repeats for Group B & C

Figure 6: Internal input circuitry
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High Speed Inputs:

IN13 and IN14 are high speed, Extcrral?[ﬁsice Indexer

optically coupled inputs. These § HIGH SPEED
: SENSOR INPUTS

inputs have a single polarity, E UOLT RS—422
unlike IN1 through IN12. STYLE DRIVER

Conducting current turns the % N

input on.

v : %
While operating faster these R |
inputs have a lower current limit. NPN N 5 : :
As such, operation above 5V SENSOR F\Ky' % ™

requires an external resistor to "L |R - EXTERNAL RESISTOR
REQUIRED FOR UOLTAGES

limit current. GREATER THAN 5 VOLTS.

. . . RECOMMENDED
See Flﬁure 7: ngh SDeed Input . JOLTAGE | UBLUE FOR R
example to the right for an PDSUUEF 5 0
example. Supply | = 12 .5K, L/8U
W 24 T

W

Figure 7: High Speed input example
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J4-1/0 Input Connections
Pin Signal Group Typical Comments
1 |INI A
J 4 /O can be sinking or
2 |IN2 A 12 t0 24 VDC sourcing and is configured
3 |IN3 A 1.8 mA to turn on by IN-Agroup pin. All 4
I / o inputs will be the same.
4 |IN4 A
Sets group A I/O type.
5 Hjl_ﬁigtmur) Gnd for sourcing 1/0.
1 /‘-\-\‘ p y Vcc for sinking I/0
O
20120 | o s
o I/O can be sinking or
L g 7 |IN6 B 12 to 24 VDC sourcing and is configured
g o 8 |IN7 B 1.8 mA to turn on by IN-Bgroup pin. All 4
&0 inputs will be the same.
&80 9 |IN8 B
oL N
o : ets group B 1/0 type.
g o 10 H:LfrigtrOUp Gnd for sourcing /0.
o 8 P Y Ve for sinking 1I/0
206 20 |IN9 C
o0 I/O can be sinking or
o v 21 [INI0 C 12 t0 24 VDC sourcing and is configured
o g 722 |IN11 C 1.8 mA to turn on by IN-Cgroup pin. All 4
O & inputs will be the same.
1 9 \?)_,./’ 23 |IN12 C
Sets group C I/O type.
24 INOl—aCrﬁroup Gnd for sourcing I/O.
p y Vcc for sinking /0
2 SIA L Ngp | 3 differential signal | 2ingepencen B speed
560 ohm imped uts-
26 |HSIB ol impegance 200 nsec max hardware
dela
27 |HS2A ; ial si Y
IN14 3V dlffere.ntlal signal 5V max without external
28 |HS2B 560 ohm impedance resistor
18 | AIN+ Analog |+/- 10 vdc differential or | Ground AIN- for single
19 | AIN- Input | single ended analog input | ended input.

Table 15: I/O Input Connections

[T7]
Efo8.08 3
ovo
ii#ﬂ”ﬁﬂgﬁa <
2305322 0> OMOED TN
19 <<00Z0000EZ=ZIZIEIZIZIZ 1
o000 CO0O0O0O0O000000000
[elelelolelelelolololelolololololole)
OODDO00DOSSSSSSS5S
3 4 CEESSSSSaaaa-=228 20
ARdONNSIaTRPERON=O
momoOmoOmo P
o
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J4 Circuitry

P e s . 4.7K 4.7K OT——— -
INI@*“%%E 4 Sr‘%lf’ L) N8
GROUP A INPUTS INPUT CONNECTIONS G 1::: seezens :::: GROUP C INPUTS
24 UDC MAX : | 47 WA - : 24 UDC MAX
N2 }“é% o~ 1 \ YA | INIB
: 0 |20 N9 | — e
1h2 2 g 21 IN1B 4.7K FoiTioEdiisiis 3
bk NG 3 3 PSS e ' IN-CPOL
IN3 g CONNECT TO GND
IN-APOL INd 4 FOR SOURCING 1.0
CONNECT TO GND IN-APOL 5 CONNECT TO UCC
FOR SOURCING 140 FOR SINKING 14O
CONNECT TO uCC 4. 7K
FOR SINKING I/0 Wy
Lo
IN4
N-BPOL_ 18 d HIGH SPEED
g 0® SENSOR INPUTS
e o0
; o, IN13
GROUP B INPUTS Lrisrrsreeaaas o
24 UDC MAX E o E Oo INL4
INS ; LR
: : o
. : L i 18 D
N7 : AN 12l O TTRIN-
IN-BPOL : R : 4k ANALOE INPUT
CONNECT TO BND ' ' gin
FOR SOURCING I/ T O ? J4
CONNECT TO UCC ¢ 47K INPUT LOW PRSS
FOR SINKING /0 —1 1 ANA NETWORK _} FILTER
}‘\Zﬁi 15K OHM MIN.
INE ] i IMPEDANCE

Figure 8: J4 Input Circuitry
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ouTe i%ZM —@EIBB mA

ouT?

OUT? and —

ouTe
REQUIRE

OUT PWR _—=
TO OPERATE |

ouTs

Outputs:

J4
OQUTPUT CONN

EGTIONG

20

29 QUTIC

QUTSC
QUTEC

11
12

138 QUTIE |
31 ouT2C

Connecting to the Indexer

32 QUT2E

..................
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33 0oUT3C

RESERVED
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UT_PWR

15
16
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| 35
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37

Figure 9: J4 Output Circuitry

..................

The Indexer comes standard with 8 optically coupled outputs. Six are capable of switching 100 mA (Out 1 —
6) and two are capable of switching 1000 mA (Out 7 and 8).

Outputs 1 — 4 provide both collector and emitter of the transistor so that they can be used as sourcing or
sinking outputs.

Outputs 5 — 6 provide only the collector so are only capable of sinking current, up to 100 mA. They use a
common pin, OUT COM, for sinking current.

Outputs 7 - 8 are high current outputs, providing only the collector so are only capable of sinking current. In
order to use them the I/O power supply must be connected to OUT PWR pin and the OUT COM pin.

Outputs 7 and 8 are capable of sinking up to 1000 mA (1A) of current. These outputs can be used to directly
control many 24 VDC brakes on motors.
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OUT 1-4 outputs ~

Inside Indexer‘?External

Both the collector and emitter of
the output transistor are provided.
Examples to the right show use of

the outputs with devices requiring QUT1-4

a current sinking type output and Sinking Current

also a current sourcing type Example

output.

The Indexer outputs do not have

any internal current limiting or

protection. Current limiting is

the responsibility of the external

device. The impedance must be QuT1-4

sufficient to limit the current to Sourcing Current
Example

under 100 mA. If not an
additional resistor is required.
Failure to do so will cause
premature failure of the outputs.

All of these outputs are intended ¥ Impedance of DEVICE must be large enough to limit current.
for non-inductive loads. Additional resistor may be required. See table for maximum
current.

Figure 10: OUTI - OUT4 circuitry example
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OUT 5-8 outputs

Only the collector of the output
transistor is provided. Examples
to the right show their use.

OUTS5 and OUT6 sink current
only, sinking to pin OUT COM.
They are intended for non-
inductive loads.

OUT COM must be connected to
the return of the power supply.

OUT?7 and OUTS also sink
current only, sinking to pin OUT
COM. However, because of the
high current device used OUT
PWR must be connected to
+24VDC for these devices to
work. These two outputs have a
built in flyback diode allowing
them to be used with inductive
loads. (The flyback diode

Connecting to the Indexer

N

Inside Indexer ;External

o OUT PUR : 2%

0UT? or QUTE

ouTS-8
Sinking Current Only
Example

DEVICE®

QuTs or 0UTE

¥ [mpedance of DEVICE must be large enough to limit current.
Additional resistor may be required, See table for maximum
current.

Figure 11: OUTS - OUTS circuitry example

requires that OUT PWR be connected.)

The impedance of the DEVICE must be sufficient to limit the current, to 100 mA on OUT 5 and OUT6 and
1000 mA on OUT7 and OUTS. If the impedance is not sufficient then an additional current limiting resistor

is required.
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J4 —1/O Output Connections

J 4 Pin Signal Typical Comments
29 OUT 1C |24 VDC Outs 1-4 provide both sides
30 OUT 1E 100 mA max of an optically coupled
I / o transistor. Can source or
31 OUT 2C |24 VDC sink current.
100 mA max
32 OUT2E Both pins of each output
1 (o 2 0 33 |OUT3C [24VDC must be connected.
g g 34 OUT 3E 100 mA max
g 8 35  |OUT4C |24 VDC
& T 100 mA max
50 36 OUT 4E
g g 11 OUT 5C |24 VDC Outputs 5-8 are open
& © 12 OUT 6C 100 mA max, sinking only | collector outputs, providing
o g collector only. OUT-COM
g 5 14 |OUT7C |24 VDC must be connected to
& © 16 OUT 8C 1000 mA max, sinking only | provide return.
oo
O g 17 ouT 24 VDC input. Used with | Only required if OUT7 or 8
80 PWR  |OUT7and38. is used.
) 37
1 9 \E_’_’) 13 ouT Return current path for Required for OUTPUTs 5-8.

COM OUTs 5-8.

15 Reserved | Do not connect

Table 16: I/O Output Connections

[T}
fo2.0.08 2
ovo
ii#ﬁ”ﬁﬂggﬁ <
1" OO YN
19 :33323333z2522232%3 1
QOCOOCOOCOOCOOCOOCO
o]olelelolelelolelelolelelololelo]e)
~1-1-1-1-1-1-1-1-F -+ -+ T |
37 coggeeasgzzz===zzz 9()
ARG ANNIA P RPN
momomomo
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I/0 Functionality

Most of the Input functions can be assigned to any of the 14
inputs. MotionSet is used to select the input functionality
assigned to a physical input using a and drop approach.

I/O Assignment Training Video
An overview of the available input functions is provided in the table below.

Input Function Name

Function summary

Enable

Hardware enable. This input function is required for standalone
operation and is limited to IN1.

Drive Reset

Used to clear faults, alarms, errors and disable motor.

Clear Fault

Clears drive faults.

Stop Motion

Stops any active motion.

Initiate Motion 0-7

Used to initiate the motion defined in the first motion table entries.

Initiate Motion BCD Selection

Used to initiate any motion table entry

Motion BCD Select 0-4

These 5 inputs are decoded as a BCD number to select a motion
from the motion table. Used with Initiate Motion BCD Selection.

Repeat Current Index

Used to cause an additional one time repeat of a motion.

Travel Limit Fwd/Rev

Hardware overtravel limits. Current flow will cause a limit
condition.

Travel Limit Few/Rev OK

Hardware overtravel limits. No current flow will cause a limit
condition.

Home Initiate

Rising edge initiates the programmed home sequence.

Home Sensor

Used as the home sensor in the programmed home sequence when
“Home to sensor” is selected.

Torque Limit 1, 2

These two inputs can be used to limit the drives maximum
commanded torque.

Jog Fwd/Rev

Asserting one of these inputs commnads a jog motion at the rate
programmed on the Jog page.

Jog Fast

Used with the Jog Fwd/Rev input, selects between the slow and fast
configured speeds.

Registration Sensor 1, 2

Not yet implemented.

Sync Condition 1-3

Sync conditions can be assigned on the Motion pages to stop
motions or to control transitions to another chained motion.

Alternate Mode

Not currently implemented.

Position Error Checking Inhibit

Asserting this input inhibits Position Error fault checking.

Integrator Inhibit

Not currently implemented.
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Input Function Name Function summary

Asserting this input prevents any of the programmed PLS's from

PLS Inhibit .
turning on.

Asserting this input prevents the software over-travel limit condition

Software OTL Inhibit .
from occurring.

Absolute Encoder Reset Performs a reset of an absolute encoder's multi-turn counter.

Set Position to 0 On the rising edge the motor's actual position is set to 0.

On the rising edge the optional auxiliary encoder's actual position is

Set Aux Position to 0
setto 0

On the rising edge the Chain and individual motion repeat counters

Reset Chain & Repeat Counters
are set to 0

Connect a motor over-temperature sensor to this input to generate a

Overtemp fault or alarm condition

Repeat Current Chain When asserted the current chain will be repeated.

Notes: Additional functions may be implemented in software and not yet be included in this manual.
Check MotionSet for the most up to date list. Additional information may be found in the on-line help.

Table 17: Digital Input Functions

Most of the Output functions can be assigned to any of the 8 outputs. Up to two output functions
can be assigned to a physical output and logically combined as OR, AND, OR NOT, AND NOT.
MotionSet is used to select the output functionality assigned to a physical output using a drag and
drop approach.

An overview of the available output functions is provided in the table below.

Output Function Name Function summary

Drive Ready True when bus power is applied to the drive and there are no drive
faults.

Drive No Fault True when there are no active drive faults.

Drive Enabled True when the drive's power block is enabled.

True then the motor is enabled. False when the motor is disabled.
Brake Configurable delays allow timing adjustment of this output relative
to the drive's power block enable.

PLS 1-3 Programmable Limit Switch output.

Output Pulses are programmable outputs that can be added into the

Output Pulse 1-3 motion table.

In Position True when the motor in within the 'In Position Window'
In Motion True when motion is being commanded
At Speed True when the motor is at the constant speed portion of a motion
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Output Function Name

Function summary

In Accel True when the motor is in the acceleration portion of a motion
In Decel True when the motor is in the deceleration portion of a motion
In Gear True when the motor is gearing
. . . . o
Motor Moving True when the motor's velocity monitor value is greater than 0.1%

of the encoder's maximum speed

Aux Encoder Moving

True when the auxiliary encoder's velocity monitor value is greater
than 0.1% of the encoder's maximum speed

Home Complete

True when the homing sequence programmed on the Home page has
completed.

Homing Timed Out

True if the homing process has exceeded the Home Limit Distance
Check distance set on the Home configuration page.

Motion Complete

True when a motion is complete. Goes False as soon as the next
motion is commanded. If motions are chained the Motion Complete
signal does not go True between the chained motions.

Motion Count Complete

True when a repeated Motion has reached its programmed count.

Chain Complete

True when a chained series of motion is complete. If the chain is
repeated the Chain Complete signal does not go True in between the
chains.

Chain Count Complete

True when a repeated Chain sequence has reached its programmed
count.

Travel Limit Fwd/Rev

True when the motor is at either a forward or reverse hardware
travel limit.

Drive is Torque Limited

True when the drive current is being clamped at it’s upper limit.

Any Alarm

True when any alarm is active.

Any Error

True when any error has occurred.

Alarm — specific

True when any of the specified alarms are active. The specific
alarms to choose are Position Error, Overtemp, OTL Software Rev,
OTL Software Fwd, OTL Hardware

Fault BCD 0-3

Up to 4 bits of BCD encoded fault information

Input 1-14

Reflects the state of the respective physical input.

Notes: Additional functions may be implemented in software and not yet be included in this manual.
Check MotionSet for the most up to date list. Additional information may be found in the on-line help.

Table 18: Digital Output Functions
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Step C 8: Connecting Safety Circuit

Connecting to the Indexer

Applies to model: This section applies to Indexers ordered with the STO safety option installed. The STO
(Safe Torque Off) circuit provides a hardware interlock which will insure torque is disabled.

Connector: 7-pin terminal block.

Connections: Indexer Safety circuit interface is provided at terminal block TBS.

Function: The STO safety interface provides a redundant hardware torque interlock. The interlock is
generally used as part of a machine safety system. No configuration is needed to activate the feature. This
feature becomes active when installed and cannot be over-ridden by software.

TB5

S1+
S51-
52+

S2-
SOK+
SOK-
SHIELD

Nk WON=

External

Si+

Models — All Indexers

TBS5 — STO Safety connections

Reference Figure 1: Connector overview 203-215, Figure 2: Connector
overview 403-410

Pin Signal Typical Comment

1 S1+ 24 VDC from | Current is required to enable the

5 31- interlock 1 | drive.

3 S2+ 24 VDC from | Current is required to enable the

4 S0 interlock 2 | drive.

5 SOK+ 18 mA status | Transistor output available to

output monitor status of the safety inputs.

Conducts when both inputs are

6 SOK- satisfied. EXTERNAL CURRENT
LIMITING DEVICE REQUIRED.

7 SH SHIELD

Table 19: STO Safety Connections

LEDL \/ 3, LEDZ %}’

Inside Indexer

S1-

S2+

Detection and
interlock
circuitry.

S$2-

SOK+

YR

Torque inmhibit 1

Torque inhibit 2

Status to processor

Safety OK
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Defining Motions & Projects

Step D 1: Open commissioning tool — MotionSet
ORMEC provides a fully integrated commissioning tool, called MotionSet.
With MotionSet you:

1) define which motor is attached to the Indexer,

2) what motions should be done,

3) send (download) those definitions to the Indexer,

4) monitor activity on the Indexer,

MotionSet is a software GUI (Graphical User Interface) which must be installed on your computer to use it.
With it you will be able to define projects and communicate with the Indexer. The software is found on the
ORMEC website at http://www.ormec.com/Products/Software/MotionSet.aspx. If you haven't already
installed MotionSet please do so at this time.

First — start MotionSet: Find the ICON on your desktop o e
and double click to start. (Or find it in the ORMEC I\ f =y . posie e
Dive evision (1719 i Ll
Systems Corp program group. Tl ST
o Settings O Metic
: : . : o Oplions - Change Ethemet configurabon
Below is a written, step by step guide to configuring your e te:: I sy L oo
. . . . . - 1 ut )
system. A video of this process is also available at Project i T BT — e
Setu ;‘Aﬂ.:;.:ﬂ' Diive Clock: Dffine DNS Servet 192 . 169 .
—p' =N M.D"f{";e Cunent PC clock time
 Jog Yex  Month Day  How M Sec [ Alweye use the Ethemet s=
# /~\ Motion Table 2010 4 12 15 56 £

® 1o PC Clock O Manualy

Step D 2: Start your project

Once in MotionSet expand Setup (click on +). Once open you will need to work down the list, selecting and
defining as you go. The project screen will allow you to enter a description and revision to identify the

= . Project Information Ethernet Configuration
E -3,-" M':'nft':'r Descriptian Current Ethernet configuration
:'f Versions (50 chars ma) IP Adcress Offine
= *q Reision SubnetMask | Offine
Mi& [1E chars max] f
Default Gateway | Offine
By MotoribusEnc . ) ;
3_._., User Urits Praject Motar Units DMS Server Offline:
. (#) English ) Metic
éﬁ Settings Ch Ethermet configurati
# Optionz Error Handling and Reporting EEE EUEER S S
JL PLS [] Treat Enrs as Faults and disable the motor IP Address 1921681 230
. Subnet Mask 255 285 285 .0
i Tuning : :

2 1.0 Drive Real-time clock Default Gateway 192 .768 .1 1
e DNS § 192 168 .1 .1
s Fieldbus Year  Month Day  Howr  Min Sec Bt : : '
+-4y Moations 2009 1" |7 14| . 84| : B

(%) PCClock O Manual [] Always use the Ethernet settings in the project file
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project, select units and change the Ethernet address if necessary.

Once open review each item on the right, changing those which are not correct.

Entry Meaning / Comment

Description A saved description to aid in keeping track of projects. This item is
recommended, but not required.

Revision Support to aid in tracking revisions and variations. This item is recommended,
but not required.

Error Handling and Reporting | Faults are defined as conditions which prevent operation of the Indexer. Faults
are situations or failures which may result in equipment or personnel damage.
Because of the safety nature all Faults cause the Indexer to disable the motor.
Error are conditions which are not correct but which are less severe than a
Fault. Errors will likely cause an error in the application motion but are not a
safety risk.

By default errors are reported but do not disable the Indexer. Checking the box
will cause Errors to be handled the same as Faults, that is disabling the Indexer
when they happen.

Drive Real Time Clock The Indexer has a built in real time clock. It is used to time stamp entries in
the event log and for general information. This box controls the time source
for setting the clock on the Indexer. Note, the Indexer has a built in short term
clock backup power. When turned off the Real Time Clock will remain
accurate for about 24 hours. After that it will need to be reset if an accurate
date and time is desired.

Table 20: Project Setup Item explanation

Step D 3: Select your drive
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Under SETUP select Drive. This will allow you to configure for the correct drive. .

+-+. i) Moritor _ _
\/ Wersions Drive Model Selection
=W, Setup SACKD203/5 v
Bn MatorbumEnc
3 User Units Drive input volkage | 110 w
&9 Settings
#* Options Masimum feedback frequency | SMhz  |w
JL PLS
.h Tuning Drrivve Qlutput Current
@10 Limited by mator max curent rating
L ] all
- Fieldbuz M ax Output Current 100 % | ag Amps 454 b
Mot
oo Torgue fimit 1 W % 32 Amps 408 indb
Targue limit 2 S0 % | 29 Amps 363 indb

Once open review each item on the right, changing those which are not correct.

Entry Meaning / Comment

Drive Model Selection The model number identifies the drive current rating and installed auxiliary
feedback options installed. You'll notice that you can't select a model number
to match all the options you have. That's fine. MotionSet does not need to
know about all the options. Those not needed are not shown.

Note: If you were already connected to an Indexer the drive selection would be
automatically filled to match.

Drive input voltage Set this to match your actual connection. If this settings differs from the actual
voltage then motor tuning will be incorrect.

Maximum feedback frequency | Applies to quadrature encoders. Calculate your maximum feedback speed and
select the next higher value.

Feedback frequency = (encoder resolution) * (maximum RPM) / 60.

Example: (8000 cnts/rev) * (5000 RPM) / (60 sec/min) = 666,666 Hz. The
next higher value is 5 MHz.

Max Output Current Allows limiting of the output current. Useful in start up to protect the motor.
Setting too low can impact motor performance. 100% represents rated current
of the Indexer. Models 203 — 215 are capable of 3x peak currents. To allow
them set the Max Output Current to 300%.

Torque limit 1

Torque limit 2

Table 21: Setup Drive Item explanation
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Step D 4: Select your motor

Under SETUP select Motor/AuxEnc. This will allow you to select and configure for the correct motor.

F U Manitar )
\/ Wersions Matar Selection
- %, Seb
e .? U[I):'rive Motor File | ORMEC Mator D atabase w
By
4 User Units
ﬁ EE?IHQS Seres | MaC-M v
ptiohs
- PLS Model | MACMAOOTDZ [+ /2 |v
.h Tuning
+-g” 140
¥ Fieldbus
+ % Maotions ) ) ) i
Maotar/Drive configuration [display only]
Resolution 2132 cht/rey
M aw speed R000 APk
Peak Torgue 445 in-lb
Cont Taorque 1.5 inlb
Diive Input Wolkage 230 WaC
Brushless AC Servomotor, 230AC, 8132 Count Uze Dual Loop Feedback

Incremental Encoder

Loop Mode

Pogition w

Once open review each item on the right, changing those which are not correct.

Entry Meaning / Comment

Motor File Choose between 2 databases of motors. The “ORMEC Motor Database” contains
definitions for all standard ORMEC motors. The “Custom Motor Database” allows
you to define and save your motor definitions for use in other projects.

Series An organization tool to place a line of motor or similar motors together. In the
ORMEC database we group by motor lines. In your custom database you can choose
your preferred organization.

Motor/Drive This table of information in the middle of the screen cannot be changed. It is a display
configuration of information about the motor which you can use to make sure you selected the motor
you wanted. The information comes from the motor and drive selections and cannot
be changed here. Changes are made in the motor selection or drive selections on the
previous step.

Loop Mode Selects the highest level of motor control.

In “Position” mode the Indexer moves the motor to maintain the desired position.
Velocity and torque are automatically changed to maintain the desired position.

In “Velocity” mode the Indexer moves the motor to maintain the desired velocity.
Torque is automatically adjusted to maintain the desired velocity. The position is not
controlled (the connected feedback position is counted).

In “Tension” mode the Indexer requires analog feedback from a tension transducer and
adjusts velocity and torque to maintain the desired tension.

Table 22: Setup Motor Item explanations
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Step D 6: Set motor tuning

Under SETUP select Tuning. This will allow you to select and adjust motor performance tuning.

£ _i,l M onitor )
\/ Versions Simple Mode
i
w %t”&ive Load inettia | 0.000101  indb-sec?
B MotorsusE nc bk ator inertia 0000101 in-lb-zec?
T User Units I Add “ Sub
&9 Sething
& Optio Fore stable Inertia Ratio 1.0:1 b ore responsive
L PLS J
BY Vv |
+- g 140 0:1 1:1 10:1
+ Fieldbus
*- % Motions fore stable Yelocity Loop Gain 100 hare responzive
1 100 200
Saft | L Drefault J | S i

) Simple mode () Adwanced mode

“Tuning” is the adjustment of the control loops to achieve the desired control response. Feedback control is
the process of measuring a desired output, comparing it to the commanded input and then making changes to
correct for errors. Changing too slowly produces sluggish results. Changing too quickly or too aggressively
results in overshoot and ringing and in extreme cases, unstable performance.

MotionSet provides two levels of tuning, simple mode and

advanced mode. Simple mode works for most applications.
There are only two parameters to adjust, the velocity loop
response you desire and the load/motor inertia ratio.
Advance mode provides more control for those systems that
need it. In both cases the process is iterative, make a
selection, run the tuning motion, decide if the performance is
as you want, make changes and repeat until the desired
performance is achieved. A video showing this process can
be run at Tuning Video.
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Once the tuning screen is open review each item on the right, changing those which are not correct.

Entry Meaning / Comment
Enter your best guess on load inertia. A specific value can be entered next to
Load Inertia “Load Inertia”. The “Inertia Ratio” slider offers an easy way to make changes.
Inertia Ratio If unsure select a 1:1 ratio. Once you have the motor running the actual inertia

can be measured and then inserted.

This is the most critical gain needed to define motor responsiveness. This
applies to Loop modes of Position and Velocity.

Velocity Loop Gain A gain of 100 is a very good first choice for mechanically stiff systems. If
your system is not very stiff then reduce the gain when you start and increase
during testing. The position loop gains are automatically adjusted for you.

These are quick setup buttons to achieve various performance levels. Choose

Soft soft or default for first start up if you don't know much about the load.
Default Typically compliant mechanical systems are set toward the Soft selection and
Stiff direct coupled loads toward the stiff end. Beginning with default or soft is

safer if you aren't sure about your system.

Simple mode is designed for use on most applications — load to motor inertia
ratio is close and the load is stiffly coupled, usually direct coupled. Simple
mode uses the screen displayed on the previous page. It limits your choices,
which means it is less confusing, but less powerful.

For systems with large load to motor inertia mismatches or more compliant
coupling more control over the system gains is usually required. Advanced
mode provides that additional control by allowing you to adjust all the gains of
all the loops. This is much more powerful, which means you need to
understand more and can more easily cause undesirable motion.

Simple mode
Advanced mode

Table 23: Setup Tuning Item explanation

Step D 7: Motions

#- i) Monitor
\/ Versions Define the specific motions. On the Motion tab (click on + next to Motion) are
%, ﬁfﬂt”'j 3 different styles of motion.
g
it Fieldbus Home determines what action is executed when a home is started. Homing is
=~ usually done to return the machine to a known physical starting location or to
) :":'me reset the systems coordinate system to a known value. Homing can be initiated
_+ Jog . . .
. Motion Table by an input or set to happen automatically when the Indexer is powered up.
Jogging is a continuous motion. Usually it is controlled by holding a button or

is toggled on and off by a button. It is often used to thread a machine during
setup or clear it when complete.

The Motion Table contains all other types of motions. These include Indexes, both relative and absolute,
continuous motion, gearing and pulsing an output. The motion can also be defined to repeat a specific
number of times for each initiation. It is also possible to chain motions together, which connects two motions
together without using another input or sending another command.

Any of the motions can be attached to one or more of the 14 inputs. Then, when the input is activated the
motion is initiated.
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Defining Motions & Projects

Home determines what action is executed when a home is started. Open the Home definition screen by

selecting Home on the Motions tab.

Help
B USE: =

File  Edit  Online  Tool

RR="
=) Monitor
1) Courters
i'_a{ Ewent Log
\/ Wersions
=%, Setup

Home
First

Homing Mode | Home to encoder reference

Direction
(®) Forward () Reverse

$ User Urits

éﬁ Settings

® Options

JL FLS

J‘: Tuning
=¥ 140

=pf Digital Inplits

4=} Digital Outputs

& Analog
=+ Motions

i Home |
—+ Jog
+-4% Motion Table

Harme Speed 01 Units

Accel 02 Units

Decel OF Units

Then perform accurate home

Slaw Speed 01 Units

(%) Goforward to the next encader reference
() Goreverze to the next encoder reference

() Back off and slow home to the same sensar

Then perform home offzet

Distance 0 Units

Then set position to 02 Units

Then chain ta motion

A typical home motion moves at a specified speed until
some sensor or event occurs. The motion then decelerates to
rest. That deceleration takes time and the motor moves

Auta home an
Enable

MNewer w

[T Igrare Index inputs until homed

[J Hame Limit distance checking

Accurate home will decelerate instantaneously from the
zlow gpeed when the senzor iz detected

Back off distance 0

Urits

[] &ccount for latched sensor position [accounts for decel distance]

when home complete, chain ba mation 0%
Homing Setup
an ¥ B 80 us )
Home
First
Homing Mode | Whete | am now is home v
Home to sensor
Home to + Limit Auto home on [ e,y ime
Home to - Limt Enable

beyond the sensor event. “Then perform accurate home”
uses a second, slower speed motion to go to the sensor again
or encoder reference and stop instantaneously. This
increases the accuracy of the stopped location. Examples of
home motions can be found after this table and a video
showing home setup can be found at Home and Jog Training
Video

Home to encodes reference
Home Speefyhere | am now is home 4

Accel 10003 rev/sect

(] Ignore Index inputs until |

[] Home Limi distance che

Decel 10003 revisec

[ Then perform accurate home

Entry Meaning / Comment
First Items in this section are required for all Home definitions
Homing Mode Home to encoder reference — uses the ENCZ signal on the motor feedback

connector, J6

Home to sensor — uses whichever sensor you label as home sensor.
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Entry Meaning / Comment

Home to limit +

Home to limit -

Where I am is home — Sets the current physical position as home, setting the
Indexer's current position to the defined home position. This is usually used when
the machine is manually moved to the home position.

Auto home on enable This selection allows for automatic machine homing when the Indexer is enabled.
Choices include Never, first time, every time, after a Fault and first time and after a
Fault. This feature can simplify a system by not requiring a separate operation to
home the machine.

Home Limit distance This provides a safety feature — detecting a missing sensor. If a Home is running
checking and looking for a sensor which never occurs the home will automatically stop after
the specified distance rather than run forever.

Then perform accurate home | When checked a second motion will automatically be executed after the first home.
This is usually at a slower speed. Deceleration is instantaneous so that the home
position is set at the sensor rather than offset by the deceleration distance.

Go forward ... Select which way to approach the encoder reference. Move forward, move reverse
Go reverse ... or back up (opposite direction of initial move) then into encoder reference in same
Back off and slow ... direction as first home.

Then perform home offset | When checked

Account for latched .... When checked the position of the encoder reference will be latched using the high
speed sensor latch and then that position will be used in setting the home position.
Then set position to When the home action is complete the Indexer's position is set to this value. This
action always occurs.
Then chain to motion Optionally a motion can be automatically initiated when the home action is
complete.

Home to Stop Condition

A
Area (triangle) is Inputs/Specifications
Distance traveled Sensor
— after sensor glrecgon
o S E pee
IS g 2= Acceleration
L 3 30 Deceleration
o0l 55 Home set point
@ t: o]
T 3
=5 -
Time
Selected Home sensor
Set position | ]

Figure 12: Home to Stop Condition 5-17
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Home with accurate reverse home

A
Area (triangle) is Inputs/Specifications
H d i
ome spee Dfltstance traveled Sensor
- = E after sensor Direction
= @ 2= Home Speed
(@] ] c =
ks] > ok Slow Speed
g § 2 Acceleration rate
© L8 Deceleration rate
=
‘© 8 Second — accurate reverse home motion Home set coor-
c . .
=5 — Time dinate
First home motion ~_Instantaneous
Slow speed Deceleration
Home signal H
Encoder ref | ]
Set position | ]

Figure 13: Home with accurate reverse home

Home with back off and slow motion to same sensor

A Inputs/Specifications
Sensor
Home speed . . Direction
= Deanae o) o Home Speed
= SE after sensor Slow Speed
'© ;q‘?b L= Acceleration rate
o .
2| 2 g% Instantaneous - Deceleration rate
> 8 55 eopleration Home set coor-
; ‘8 Slow speed / dinate
g 8 Second-back off motion,
Q) | -
-—
First home motion Third — accurate forward home motion Tlme
Slow speed
Selected Home sensor H T
Set position H

Figure 15: Home with back off and slow motion to same sensor
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Jog:
Jogging is a continuous motion. Usually it is controlled by holding a button or is toggled on and off by a
button. It is often used to thread a machine during setup or clear it when complete.

File  Edit Online Tools  Help

JE - i3y Bl sk - | @
=+ i) Monitar
i) Counters
;EI Event Log Marmal Jog Speed 1002 pm
VW Wersions
W, Setup Fast.Jog Speed 10005 rpm
Drive
Bg MaotoribusEnc Acoel 1000 5 revidsect

' User Units
& Gettings Decel 1000 revrsect

* Optionz
L PLS
J’J Tuning
-4 140
=pf Digital Inputs
4=f Digital Dutputs
iZ Analog Input
- Motionz
4 Home
oo
+-#% Motion T able

Jog

Entry Meaning / Comment
Normal Jog Speed Sets the speed when a “Jog” is initiated by an input
Fast Jog Speed Sets the speed used when a “Fast” Jog is initiated by an
input
Accel Sets the acceleration or deceleration rates
Decel
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Motion Table:

All motion except Home and Jog are defined in the Motion Table. Motions are then initiated from an Input
directly or indirectly from an HMI or computer. When the Input becomes active the motion begins, unless
another motion is in progress. The first § motions can be

directly commanded from any of the 14 inputs by attaching the
input to the Motion Table entry. The remaining motions are :':" e - —.- — . i —
started in a chain or require use of the BCD select input to *J*‘niﬂ:{; - p—— Gt [] [ ChoinRepeat Cou
directly initiate. All motions can be chained to from another At
motion. S Mo

P e R eie o
Each entry in the Motion Table can be set to repeat a specific =
number of times and each motion can be defined to chain to Al
another motion and each chain can be repeated a specific At
number of times. These three powerful features support the definition of elaborate motion sequences without
the need for programming. Programming Motion Video
Training

A typical Motion definition screen is shown below. On the left select which Motion Table entry to define.
Along the top select the type of motion. The remaining entries are specific to the motionSelected.

File Edit ©Onlne  Tools  Help

NEH & o Wy use -
=+ i) Monitor ” ]
¥ i) Counters | Motion: 0 M?ﬁ:gz tove Relative At Spe |+ ] [] Chain Repeat Count 1]
EI_“‘I Event Log
\/ Wersions Distance 0% counts GG L
+ \;# Setup — for a total of 14 times
¥ ‘:’ A0 1] :c: Ipm
=4 Motions YWhen complete chain
72t Home Accel Hate OS] rev/sect to mation 0} ] Blend motion
-+ Jog _ (>
=\ Matian Table Deealfate D:": LS After waiting for condition | Mone sl
il
=
A1 - Motion Dol e mEec
AT Mot!on Stop Condition | Mane hd Motion Mame [20 chars max)]
Ay 3 - Mation T
Entry Meaning / Comment
Motion Type Selects what motion to perform.
Motion parameters These items establish what the motion will be. These vary depending on the
Distance type of motion selected. In this example the motion is a Move Relative at
Speed Speed, a motion which moves a certain distance, does so at a specific speed
Accel Rate and has acceleration and deceleration rates requested.
Decel Rate
Dwell Defines a waiting time. This is applied when the motor motion completes
(reaches 0 commanded speed) and impacts when repeating and chaining
occur as well as when the next motion can be initiated.
Stop Condition Determines if special conditions apply to stop the motion early. After
acceleration is complete a defined stop condition is monitored. If it becomes
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active deceleration will begin, ending the motion early. If it does not become
active motion completes as defined.

When complete repeat | When checked the motion will automatically repeat the number of times
specified.

When complete chain to | When checked, then when this motion is complete it will automatically
motion initiate the motion selected in the chain option.

If both this option and “When complete repeat” are checked then the repeat
count will be completed before chaining.

Chain repeat When checked this defines the number of times an entire chain should repeat.
Motion Name Allows you to add a more descriptive name to the motion to help track and
identify.

When executing a motion the Indexer will use the parameters as input, whenever possible. However, in some
cases it may not be physically possible for the motion to meet those inputs. In those cases the motion takes
place with adjusted values. If necessary the velocity is reduced first then acceleration and deceleration are
adjusted. For example, a short move at a high velocity does not allow enough distance to reach the velocity.
Instead of reporting an error a lower velocity is used.

Details about each motion type follow.
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Move Relative at Speed
Move specified distance at specified velocity

Description: Moves a given distance from current position. Motion is the same no
matter where it begins.

=]

o jo)

SR~

33

£3
Distance Input | Distance traveled is specified in the motion definition
Speed Input | Specified in the motion definition.
Acceleration & Input | Specified in the motion definition
Deceleration
Direction Calc | Determined from distance. Positive distance is forward

motion. Negative distance is reverse move.

Motion Ends When distance reached.

Velocity

Move Relative at Velocity

Inputs/Specifications

speed Distance

9
&
&)
S
@

Speed
Acceleration
Deceleration
Dwell

ae! ©o%P

Time
|

——
dwell \ Next motion can be
Initiated at this time

Figure 16: Move Relative at Speed
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Move Relative in time

Move specified distance in specified time

Description: Moves a given distance from current position. Motion is the same no
matter where it begins.

k=
= QO
=
23
2 5
R
O
Distance Input | Distance traveled is specified in the motion definition
Automatically calculated. Speed is set to what is
Speed Calc : .
needed to complete the move in the time requested.
Acceleration & Input Specified in the motion definition. Specification is in
Deceleration p time.
s Determined from distance. Positive distance is forward
Direction Calc X . . .
motion. Negative distance is reverse move.
Motion Ends When distance reached.

Move Relative In Time

Velocity

Inputs/Specifications

Distance

Move time
Acceleration time
Deceleration time
Dwell

Time

|-
-

accel time

—

decel time , dwell

total time

Next motion can be
Initiated at this time

Figure 17: Move Relative in Time

73

2013-05-17



Indexer Reference Manual

Defining Motions & Projects

Move Relative in time with early Stop Condition

the stop condition.

Description: Generally used as a move until sensor. By setting a relative distance the motion has a
maximum guaranteed move distance. This prevents a runaway situation when a sensor fails to detect

Begins to Move a given distance from current position and stops earlier if the specified sensor occurs
before deceleration begins.

Input or
Calculated

Distance

—
=

o
[=1
=%

Distance traveled varies each time. It is at most the distance
specified. If the Stop Condition occurs the motion completes
sooner, traveling less than specified.

Speed

Calc

Automatically calculated. Speed set to what is needed to complete
the move in the time specified.

Acceleration &
Deceleration

Input

Specified in the motion definition. Specification is in time. The
deceleration time is used if the stop condition occurs and also if the
stop condition does not occur.

Direction

Calc

Determined from distance. Positive distance is forward motion.
Negative distance is reverse move.

Motion Ends

After traveling deceleration time after stop condition occurs. Or at
end of time, whichever comes first.

Stop Condition

Input

Determines if special conditions apply to stop the motion
early. After acceleration is complete a specified stop
condition is monitored. If it becomes active deceleration
will begin, ending the motion early. If it does not become
active, motion completes as specified in time.

Move Relative In Time with Stop Condition

A

Velocity

Inputs/Specifications
Distance
1 Move time (max)
\ Acceleration time
‘ Deceleration time
: Dwell
\ . Stop Condition

— o

» Time

[1

Motion without sensor

decel time we

Next motion can be

total time — no sensor

Initiated at this time

Figure 18: Move Relative in Time with Stop Condition
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Move Absolute at Speed
Move to specified position at specified speed

Description: Moves to a specific location. The reference coordinate system is established using
a Home command or motion. If the 0 location does not move then every time a Move Absolute
to a certain position ends in the same location every time.

Input or

Calculated

Distance

Calc

Distance traveled varies each time. It depends on the
current (starting) and specified final positions.

Speed

Input

Specified in the motion definition. If the distance is
too short to allow the speed to be attained a slower
speed will be used.

Acceleration &
Deceleration

Input

Specified in the motion definition. Specification is a
rate.

Direction

If no Modulo
position

If Modulo
Position ON

Calc

Determined from location of current location and
destination. Positive distance is forward motion.
Negative distance is reverse move.

Specified in motion definition. Choose Forward,
Reverse or Shortest direction. Modulo positioning
connects the forward and reverse ends of travel.
Shortest distance can cross that boundary. Choosing
Forward or Reverse is appropriate if the axis can't cross
some point.

Motion Ends

After traveling to the specified position.

Velocity

Move Absolute at Velocity

2
Y
g
S
@

speed

Inputs/Specifications
Position

Speed
Acceleration rate
Deceleration rate
Dwell

Direction

ae’ ©o%P

Time

[
-

(—
dwell \ Next motion can be

Distance = final position — start position Initiated at this time

Figure 19: Move Absolute at Speed

75

2013-05-17



Indexer Reference Manual Defining Motions & Projects

Move Absolute with Modulo Position

7999 7999
O O
1000 7000 1000 7000 1000 7000
2000 ‘ 6000 2000 6000 2000 6000
3000 5000 3000 5000 3000 5000
4000 4000 4000
Move from 2000 Move from 5000 Move from 1000
To 5000 forward To 1000 reverse To 7000 shortest

Absolute coordinate definition

Figure 20: Move Absolute with Modulo Position
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Move Absolute in Time

Move to specified position in specified time

Description: Moves to a specific location. The reference coordinate system is established using a
Home command or motion. If the 0 location does not move then every time a Move Absolute to a
certain position ends in the same position every time.

Input or
Calculated

Distance

Calc

Distance traveled varies each time. It depends on the
current (starting) and specified final positions.

Speed

Calc

Automatically calculated. Speed set to what is needed
to complete the move in the time requested. If the
speed calculated based on the time and distance is faster
than the maximum speed set in the project then the
maximum speed will be used.

Acceleration &
Deceleration

Input

Specified in the motion definition. Specification is in
time.

If no Modulo
position

Direction

If Modulo
Position ON

Calc

Determined from location of current location and
destination. Positive distance is forward motion.
Negative distance is reverse move.

Specified in motion definition. Choose Forward,
Reverse or Shortest direction. Modulo positioning
connects the forward and reverse ends of travel.
Shortest distance can cross that boundary. Choosing
Forward or Reverse is appropriate if the axis can't cross
some point.

Motion Ends

After traveling to the requested position.

Move Absolute In Time

Inputs/Specifications
Position

Velocity

Move time
Acceleration time
Deceleration time
Dwell

Direction

(Distance = final position — start position)

accel time

decel time

—— >
awall Time
Next motion can be

total time

Initiated at this time

Figure 21: Move Absolute in Time
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Move Velocity
Move at specified speed

Description: Moves a given speed. This is similar to the Jog command. The difference is that the
Move Velocity can have an end condition, can repeat and chain to other motions and can be chained
to. The Jog command is generally used for machine start up while the Move Velocity is used for
continuous motions during machine operation.

Input or
Calculated
Distance Distance traveled varies each time. It is at dependent on how
fast and how long the motor runs.
Speed Input Speed specified in the motion definition.
Acceleration & Input Specified in the motion definition. Specification is a rate.
Deceleration P
Direction Calc Determined from speed. Positive speed is forward motion.
Negative speed is reverse move.
Motion Ends When a stop sensor is reached, if specified. Otherwise runs
until a stop command is input.

Move at Velocity with Stop Condition

A
Inputs/Specifications
T - ‘ Speed
=9 1 Acceleration rate
- No) Sl N\ o Deceleration rate
= @ = O o) "
5 S ¢ 8 ‘ s Stop Condition
o 9 o238 !
—_— QO .
[} & Lo S
> cwngc | ©
25
| .
== » Time

selected sensor N \ Next motion can be

Initiated at this time

Figure 22: Move at Speed with Stop Condition
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Move Velocity Analog
Move at specified speed
Description: Moves at a given speed. The speed command is input from the analog input on connector
J3. This is similar to the Jog command and the Move Velocity command. The difference is that the
Move Analog can have an end condition, can repeat and chain to other motions and can be chained to.
The Jog command is generally used for machine start up while the Move Analog is used for continuous
motions during machine operation. The difference from the Move Velocity is the speed command.
Input or
Calculated
Distance Distance traveled varies each time. It is at dependent on how fast
and how long the motor runs.
Speed Input Speed specified at the analog input on J3. Positive voltage is
P forward motion, negative voltage is reverse motion.
Scaling Input Specified in the motion definition. Specification defines the speed
P of motion for a given analog input voltage
Acceleration & Specified in the motion definition. Specification is a rate. This
Deceleration Input rate is used if a change in analog input is faster than this rate.
P Using this establishes a maximum acceleration rate, which can be
set within the motors safe capabilities.
Direction Calc Determined from analog input. Positive voltage is forward motion.
Negative voltage is reverse move.
Motion Ends When a stop sensor is reached, if specified. Otherwise runs until a
stop command is input.
Comments The analog input has an optional low pass filter. This filter will
effect the speed input. Be sure to adjust this setting for your
application. The default cutoff frequency is 100 Hz.

Move Velocity Analog with Stop Condition

Inputs/Specifications

Analog signal
Analog scaling

Acceleration rate
Deceleration rate
Stop Condition

>

Analog signal

=
+—3 o0 —»
® 8% |
\ﬂ : o C } N t t b
> OQ, % 28_0 ‘ ext motion can be
= Lo s
‘s Q2 $ 2090 initiated at this time
o Q& = S00 ‘
KT} @ S coE
> | & ® S=0 dwell
@ T 8w e
Acceleration rate is slower |, | \‘0\6
of analog signal change or !  © i
entered rate. Q@ Time
selected sensor [

Figure 23: Move at Velocity Analog
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Input Scaling

For the motor to run the analog input voltage must be scaled to the desired speed. That is, the relationship
between input voltage and speed must be set. This relationship is set using the Scaling parameter on the
motion definition screen.

The Scaling value is not a fixed value. It can be _
changed to allow maximum resolution of the input Motion: 5 M?ﬂ:g Mave Velacity Analag % | [] Chan Repeat
signal for systems using slower maximum speeds.

. S iih
The value entered for Scaling is the speed which is N
to be commanded when a 10v signal is applied. _ N
This sets the ratio of the analog input to the Szl 0% pmat 10V "
. . . EfC
velocity. The desired speed, in rpm, for a 10v hccel Fate 1002 | revfsecs

command must be entered, even if an input of 10v
will never be commanded or the motor can't Decel Rate 100 4| revisect
actually move that fast.

Determining the value for the Scaling speed is a

simple matter if a speed and voltage combination Stop Candition | None v Mation Name [2
are known. Given a known combination of values

the following equation can be used.

your velocity in rpm
your voltage involts

X 10 volts = scaling entryin rpm

For example, a system that is to move at 1000 rpm for an input command of 2 volts would have an entry of
5000.

1000 rpm X 10volts =5000 rpm
2 volts

If your maximum motor speed is 2000 rpm and the desired input is 1500 rpm for a 3 volt command the
Scaling entry would be 2500.

1500 rpm
6volts

This is higher than the maximum speed of the motor. However, all it does is establish the ratio of input to
motor speed. If the input never exceeds 8 volts there will be no commanded speed faster than the motor can
run.

X 10volts =2500 rpm
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Repeat Motion

Description: Any motion in the Motion Table which stops can be automatically repeated. When
automatically repeated the motion will occur more than once for a single initiation. Each execution
of the motion is delayed by the dwell time. If a stop condition is defined for the motion it must be
repeated for each repetition of the motion to affect that motion. If not the motion ends as defined.
Note: Motions which do not stop,such as Move Velocity without a stop condition cannot be
repeated. Without a stop condition the repeat loop would hang forever.

Repeat count The repeat count is the total number of time the motion should
be executed. A repeat count of 3 results in 3 executions. A
repeat count of 1 is no different from a motion with no repeat
count.

Dwell The system will delay the time specified in the motion
definition before considering the motion complete. Once
complete the next repeat will occur.

Distance Total distance is the distance for a single motion times the
number of executions.

Motion Ends After repeating the number of times specified.

Repeating Relative motions Repeating a motion that is a relative move will result in
repeated motion. For example, repeating a move relative 100
for 11 times will result in a total distance traveled of 1100 units.

Repeating Absolute motions Repeating a motion that is an absolute move has limited utility.
After the first execution the system will be at the specified
absolute position. Repeating that command (move to absolute
position) is effectively a move to where the motor is, a 0 length
move.

Motion Ends After repeating the number of times specified plus the dwell
time.

Repeat loop on same motion

A Inputs/Specifications

Motion definition
Repeat for
a total count

ey Next motion can be
8 Initiated at this time
TJ . .
2 Motion n Motion n

—— [ >

dwell dwell Time

N J
Y

Repeat n-1 times for a total of n motions

Figure 24: Repeat loop on same motion
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Chain Motions

Description: Chaining connects two or more motions together.
Chaining is useful when a sequence of different motions can be run from a single initiation. A sensor

input can be used to start the second motion.

Distance Total distance traveled is the sum of the two (or more) motions.

Chain condition Option. Determines which condition is needed to initiate the
next motion in the chain.

Direction As specified in each individual motion. Can be different for
each motion.

Motion Ends After all motions in the chain are executed.

Chain 2 motions — A chains to B

A Inputs/Specifications
Motion definitions

Chain to motion

%’ Next motion can be
! Initiated at this time
g Motion A Motion B
—— —— >
Dwell A Dwell B Time

Figure 25: Chain 2 motions - A chains to B
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Chain 2 motions with condition — A chains to B

A

Inputs/Specifications
Motion definitions

Selected sensor

m

S5 Chain to motion

S5 Chain start condition
Z o E

§ ;3 % Next motion can be
g Motion A g o Motion B Initiated at this time

-

—— —— .
Dwell A Dwell B Time

Figure 26: Chain 2 motions with condition - A chains to B
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Repeat Chain Move

Description: Any motion sequence in the Motion Table which stops can be automatically repeated.
When automatically repeated the motion sequence will occur more than once for a single initiation.
This is similar to a Repeat Motion. In this case the Indexer is repeating different motions which

have been chained together whereas a Repeat Motion only repeats one motion.

Note: Motions which do not stop,such as Move Velocity without a stop condition cannot be
repeated. Without a stop condition the repeat loop would hang forever.

Repeat Chain Count

Specifies the number of times to repeat the chain. This value is
entered on the last motion in the chain.

Motion Ends

After all repeat counts and motions are complete.

Chain Repeat 2 motions — A chains to B

Inputs/Specifications

Motion definitions

Chain to motion

Next motion can be

2
5 Initiated at this time
L Motion A Motion B after chain count.
—— — >
Dwell A Dwell B Time

Repeat Chain “Count” times

Figure 27: Repeat Chain motions

84

2013-05-17



Indexer Reference Manual Defining Motions & Projects

Reference based motion — Gearing

Gearing (Master / Slave) overview

Mechanical Gearing:

Mai Machine Mechanical [ ineshaft
Drive Motar

In traditional mechanics, line-oriented tooling used for packaging, web processing, assembly and textile
machines are linked to a common source of power with various mechanisms such as gears, timing belts,
differentials, cams, crank mechanisms, etc. The motions are "programmed” into the mechanical devices by
the selection of gear ratios, cam profiles and other physical parameters.

The above example uses a motor to drive the mechanical lineshaft. The motor is called a "Master Axis" or
master. The axis that tracks the change in master distance traveled is the output axis and called a "Slave
Axis" or slave.

The two left mechanical examples above are gearing the output slave axis relative to the master distance
traveled at a fixed ratio. The two right mechanical examples above are gearing the slave output axis over a
specified master distance traveled such as engaging a clutch over a specified distance traveled, then
automatically disengaging the clutch over the remaining specified distance that the master axis will travel.

Electronic Gearing:

1 Electronic Lineshaft

Electronic gearing replaces the mechanical lineshaft with an electrical “lineshaft”. An electrical lineshaft is a
signal, transmitted by wires, which contains information about the movement of the master which allows the
slave to be synchronized to the motion of the master. An electronic lineshaft has many advantages over the
mechanical lineshaft:

¢ Lower installation cost

»  Flexibility in distribution of the slaves. Where the mechanical lineshaft is generally straight and
limited in length the electrical lineshaft has no shape requirements and can be very long.
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e Multiple levels of slaving is easy. Sub-shafts are possible, with slaves moving relative to another
slave's motion rather than the master.

e Greater flexibility in gear ratios
*  Software configurable gear ratios make product changes fast

The Indexer supports electronic lineshafts and sub-shafts using a standard A quad B input. The source of the
electronic lineshaft can be another Indexer or any motor or encoder with A quad B output attached to the
machine. The Indexer has another significant advantage over a mechanical lineshaft — time based or
synchronized motion. The Indexer functionality goes beyond just replacing the mechanical lineshaft. It is
possible to command motion which are independent of the master, which take place without the master.
These are time based motions. The most obvious use is in machine power up positioning. The slave axis can
be homed and or positioned at power up without the master running. Less obvious is the ability to run some
products in which the slave axis requires synchronization to the master and others which don't. Changing
between modes can be as simple as an I/O setting or loading a different recipe.

The Indexer supports two types of geared motion:
* running at a gear ratio until told to stop — Gear In motion
* moving a specific distance at a speed relative to the master then stopping — Gear Relative motion

Details of each type are presented below. Before jumping to the details some helpful general information is
presented. When setting up a geared motion:

* The external motion source typically is another motor on the machine, a motor on a machine feeding
this one or an encoder connected to the machine. In these cases the source (master) provides an A
quad B signal which must be connected at J7 Pacer (Aux) Feedback connector. That connector is
only present when the Indexer is ordered with the Pacer Feedback option. That option supports
receiving and sending a quadrature signal.

e Gear relative motions follow the “forward” direction of the master. Forward is defined as A leading
B at the J7 connector. This can be verified using the MotionSet Monitor screen, turning the master
and noting the direction of counting of the Aux position. If forward is wired opposite your needs you
must either change the wiring or define the configuration to have the direction Inverted. The
configuration can be found on the Setup | Settings tab.

&
File: Edit online Tools Help Engineeting
== | A S W B B EF 19z.168.1.250 - | @
=i Monitar ~
¥ \i.) Counters batar Settings istTRliary Encoder Settings
{t3] Event Log _— N
: Direction Direction
\/ Versions @& Momal (O Invert &) Momal () Invert
=%, Setup [ todulo Position [ Medus-rostior
1 Crive
By Motor/auxEnc
' User Units -
o
Position Errar Fault Huadrature Output
## Options 2000 % | counts
L PLS Encoder Source | Aus Encoder b
J) Tunihg [ Pasition Errar Alarm Dutput Resolution

* The slave speed is set as a ratio using two 32-bit numbers. Using two large numbers allows very
accurate non-integer ratios. The speed is the ratio of the two numbers. It is not necessary to use the
encoder resolutions. For example, if the master is 3000 counts / rev and the slave is 4000 counts / rev
and the desired speed is 1 revolution of the master yields 1 revolution of the slave then the ratio is
4000 slave units : 3000 master units. This is the same as 8000 : 6000 or 40000 : 30000. The
advantage of the 32-bit numbers is in very minor speed changes. For example, consider a master and
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slave of the same resolution, say 4000 counts per rev. An exact speed match would be 4000 : 4000 =
1.000000. A change to 4001 : 4000 = 1.00025. However, if much larger numbers are used the
incremental speed change can be much smaller. 4,000,000 : 4,000,000 = 1.0000 and 4,000,001 :
4,000,000 = 1.00000025, a much greater precision.

* The pacer option allows a quadrature output for use as a master signal to another Indexer. The source
of that signal can be either the Indexer's motor feedback or the incoming pacer (master) signal. This
is selected on the Quadrature Output box on the Setup | Settings page.

ER=A" N o | an A v M B 2 19zies1.z50 - | @
= \") Moritor A~ . .
j.) Counters tatar Settings Auiliary Encader Settings
ip
v \;;_Z{I;D\f;ﬂt Log Direction (& Nomd () lnvert Direction &) Nomal O Invert
= '\:‘.b:t“;_ [ tedulo Pasition [ Modula Position
five
B Motor/AusEne
1 User Units -
v
Settings Pl v Pl Quadrature Output
2 Options 2000 % counts
TLFLS otor Encaoder Source m v
e ,h Tuning [ Position Ermor Alaim Resalution 4095 & Output Resolution
= 1/0 o
131072 % = 131072 [ Int o)
—+f Digital Inputs 4096 HEL
L Emiasimasa

When the output source is the motor feedback then it can be scaled before output. This is not needed
if the destination is another Indexer because the ratio can be scaled on input. This is useful when the
destination device does not support input scaling.
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Gear Relative at Ratio
Move specified distance at specified velocity

Description: Moves a given distance from current position synchronized with the
master. Motion distance is the same no matter where it begins. Physical speed of the
motor (in rpm) is dependent on speed of master — the commanded ratio is always as
commanded with physical speed a function of the incoming frequency.

B
= =
S E
53
£3
Distance Input | Distance traveled is specified in the motion definition
Specified in the motion definition. The speed is set
Speed (Ratio) Input | relative to the master motion. A ratio of number of slave
position units to execute for each master position unit
. Specified in the motion definition. Set in terms of the
Acceleration & .
. Input | master motion, how far the master should travel to
Deceleration . .
complete the acceleration or deceleration of the slave.
This motion is always forward motion and follows
Direction Calc | forward master motion. Reverse master motion results
in back up compensation. More information below.
Motion Ends When distance reached.

Gear Relative at Ratio

Inputs/Specifications

Distance
Ratio
ko] % Acceleration
8o Deceleration
=2 Dwell
=
e8
e
n3
A dwell
Next motion can be
8 Initiated at this time
» [
> S
S0 »
mnA =
Time
Accelerate  Track decelerate
as master as Distance as specified
specified speed specified in the motion
changes

Figure 28 Gear Relative at Ratio
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Gear Relative at Ratio with early Stop Condition
Move specified distance at specified velocity

Description: Generally used as a gear until sensor. By setting a relative distance the
motion has a maximum guaranteed move distance. This prevents a runaway situation
when a sensor fails to detect the stop condition.

Begins to Gear a given distance from current position and stops earlier if the specified
sensor occurs before deceleration begins.

el
= 2
S =
53
£3
Distance Input | Distance traveled is specified in the motion definition
Specified in the motion definition. The speed is set
. lati h ion. A ratio of f
Speed (Ratio) Tnput relative to the master motion. A ratio of number o

follower position units to execute for each master
position unit

Specified in the motion definition. Set in terms of the
Input | master motion, how far the master should travel to
complete the acceleration or deceleration of the follower.

Acceleration &
Deceleration

This motion is always forward motion and follows
Direction Calc | forward master motion. Reverse master motion results
in back up compensation.

After traveling deceleration distance after stop condition

Motion Ends occurs. Or at end of Distance, whichever comes first.
Determines if special conditions apply to stop the
motion early. After acceleration is complete a
Stop Condition Tnput specified stop condition is monitored. If it

becomes active deceleration will begin, ending the
motion early. If it does not become active, motion
completes as specified in distance.

Backup compensation

While executing a Gear Relative it is possible that the master will reverse direction, backing up. If the master
were to back up far enough it will reach a point before the slave motion began. Even though the slave is
tracking the master speed special handling occurs for this situation.

Backup compensation is implemented in the slave to deal with this case. Once the slave reaches the end of
the acceleration distance backup compensation becomes active. While active, if the master reverses direction
the slave will track the change in direction and will move backwards following the original profile. When the
slave reaches the point where this Gear Relative motion began it will stop moving. As the master continues
moving backwards the slave remains at rest. Eventually the master changes directions again and begins
moving forward. However, the slave does not immediately begin moving. Instead, it delays until the master
reaches the same position where the slave motion began the first time. At that point the slave motion
proceeds as defined. Note:
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*  While the Gear motion is in backup compensation the motion is still active. That is, In Motion is true
and the Indexer views this table entry as current. (The motor is not physically moving, but the
motion command is active.) Ifit is desired that the motion command be terminated then a Stop

motion command is required.

*  Backup tracking is limited to a 2,147,483,648 counts. If the master backs up further than that the

slave will start moving sooner than expected.

*  Backup compensation does not occur if the master changes direction during the acceleration portion
of the slave. In this case the slave will follow the profile of the acceleration to a 0 speed. At that time
the Gear Relative motion will terminate. The motion table entry must be executed again, at the

correct position, for this motion to occur.

Gear Relative with backup compensation

!

[
|

Master
Velocity

\J

Master
Position
_ >

\/

Slave
Velocity
—

[0} 3 :
2 Backup compensation
05 T ! :
> - N '
ST .0 ‘ ‘ |
[N =) ; | .
4 ) : ! Time
Gear Master Gear Gea!r .
Begins reverses halts when begins again
direction reaches when master back

start position

to start position

Figure 29: Gear Relative with backup compensation
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Gear In

Move slave at specified speed ratio

Description: Gear (synchronize) a slave to the motion of a master. The motor moves at
a speed proportional to the master. The ratio is always as defined, the physical speed is
dependent on the speed of the master.

Input or
Calculated

Speed (Ratio)

Input

Specified in the motion definition. The speed is set
relative to the master motion. A ratio of number of slave
position units to execute for each master position unit

Acceleration &
Deceleration

Input

Specified in the motion definition. Set in terms of the
master motion, how far the master should travel to
complete the acceleration or deceleration of the slave.

Direction

Calc

This motion is always a positive factor times the master
motion. Thus, forward master motion yields forward
slave motion, reverse master motion yields reverse slave
motion.

Motion Ends

When Stop motion command given or Stop Condition
true.

Notes

If the master accel distance is 0 gearing begins
immediately. If the master is moving the slave will
experience an instantaneous acceleration command to
the correct speed.

In some applications it is desirable to change the ratio once the acceleration is complete. Changing the ratio
can be accomplished by:

stopping the Gear In motion and executing another with a different ratio,

executing a motion table entry which is a Gear In with a different ratio,

changing the current table entry from a computer, PLC or HMI via Modbus or other Fieldbus and

then re-executing the motion.
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Initiating Motions

Overview:
Initiating Motion is a simple process, requiring the following steps.

1. Define the desired motions — details in section Defining Motions & Projects

2. Define inputs to initiate a motion
3. Enable the Indexer
4. Assert the input

Defining Inputs:

Input definition is a simple process — in MotionSet go to the Digital Inputs page and drag the input function
from the list to the Input.

File  Edit  Online  Tools  Help

- . . i o @R W
Select the Digital Inputs page in the project tree. . g _
See figure to the right. - L) Mu:un!h:ur 1 [nput Functions - drz

"-..'fr Wersions Abszolute encode

The input functions screen list will open to the + 3‘\3& Setup Llternate Mode
right. As shown below you will see two columns, =4 140 Clear Fault
the left column is the list of available input =f Dirive Resst
functions, the/right column shows the current +=f Digital Outputs Home Initiate
assignment i # Analog Input Horme Sensar

+-% Motions Initiate Motion O

Lmibimbm kA mbimes 1

[nput Functions - drag to lnput -

Aheolute encoder reset A Input #  Mapped Input Function(s) Defining a function to an input
Alernate Mode 1 Enable n means that when the input is
Clear Fault asserted the function will be
Crive Reset 2 executed.
Harme [ritiate - .
Haome 5 erent 3 Initiate Motion 0 + To assign a function to an input
Iritiate Matian [ - 4  |Initiate Mation 1 + click and drag the function to the
| itiate Mation 1 ' Home Initiate £ input.
Initiate Mation 2 .

=3 To the fz ht of the Input
Initiate Mation 3 m ol SemEd ge 0 the 1ar nght of the Iput
Inifiats Motion 4 Jog Fud n mapping is a symbol indicating
i . whether the input is asserted as an
hitiate Mation & g Jog Rev

Irifiste Matian & edge or a level. With an edge, the

|-"""rﬂ

Leve

Initiate Mation 7
Initiate Mation BCD Selection 10
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the input debounce time and the input scan time. For level mode the input is asserted only as long as current
flows in the input. In the previous example Initiate Motion 1 is an edge mode input. When the input is
asserted (current in input) the motion will begin. At that point the input can be unasserted and the motion will
continue. In the case of the Jog Fwd input, the Jog will only happen while the input is held asserted.

You can map up to 2 functions on each input. To map a second function, click on the function, drag it to the
input number and hover for a moment. A second line will open and you can place the function there.

Changing functions can be done by dragging a function from one input to another or to delete drag it to the
trash bin at the bottom of the screen or use a right click.

Asserting Inputs:

Inputs are asserted during normal operation based on the electrical connections. In all cases the input is
electrically on when current flows in the input. Whether that occurs when a voltage is applied to the input
(sourcing inputs) or when the input is grounded (sinking inputs) is determined by the input and connections
made. Details for electrically connecting input can be found in section Inputs:

Don't be confused by the symbol in the I/O mapping screen. The symbol is an indication of the logical
function of the input, not the electrical state. Thus the edge symbol & indicates an edge, where an edge
is defined as the transition from unasserted to asserted, that is from no current to current in the input.
The level symbol 1 indicates a level, where level is defined as active while current flows.

Inputs can also be asserted using MotionSet and the I/O exerciser.

93 2013-05-17



Indexer Reference Manual

Indicators

The Indexer has up to 15 built in indicators to assist in monitoring operation and getting started.
The following table describes these indicators.

Label Name and Color Meaning

Meaning

24V On Yellow Indicates that 24v power is present. In DC
input drives 24vdc comes from external
connector. In AC input version 24v DC
indicates that power is present.

Bus Power Yellow Indicates that bus (motor power) is powered.
Brightness proportional to voltage. Bus takes
time to discharge after removing AC power.

Aand B Yellow and Indicates activity on motor feedback device.

Green
Quadrature encoder:

Motor feedback Lights reflect state of A and B feedback
signals. As the motor moves LEDs will
flicker. At higher speeds they will appear to
be on continuously.

Serial encoder:

TRQ Green/Yellow This LED indicates torque command to
motor. Green for forward torque, Yellow for

Torque command reverse torque. Brightness varies with torque
level.

LEDI1 and LED2 Red/Green and | When no Fieldbus option is installed these

Configurable Red/Yellow LEDs are available for general use. Use
MotionSet to configure functionality.

LEDI1 and LED2 Red/Green and | When a Fieldbus option is installed these

Fieldbus activity Red/Yellow LEDs indicates activity on fieldbus interface.

Specific display varies by type of fieldbus.

7-segment display

Fault Code
Drive enabled

Watchdog
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Left decimal point

Indicates drive is alive. Flashes at slow rate
when Indexer is powered and running and
MotionSet is not connected. Flashes at a
faster rate when MotionSet is connected.

Right decimal point

When lit indicates drive is
enabled ~ power block
energized and controlling
current to motor.

Warning: when lit the motor
may move at any time.

2 numeric digits

Varies by operation of the Indexer.

J displayed when jogging.

Number — indicates that a defined motion is
running. Specific value matches the motion
executing. When motions are chained the
display will change as each motion is entered.

Table 24: Lights and Indicators
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This chapter provides documentation on most of the remaining features found in the Indexer. Additional
documentation can be found in the on line help with MotionSet and in many cases an explanation can be
found in one of ORMEC's training videos. Links to those videos are provided in the graphics to the right or

in the text below.

The video System Setup covers the following topics at about
the time position indicated, for quick viewing and links to the
written documentation on a topic are provided.

Motor Settings (0:30)

Modulo Position (0:50), written at Modulo Position:

Position Error Fault & Alarm (2:00)

In Position & S Curve acceleration (2:30)

Maximum motor parameters (3:00), written at System Limits:
Enable Timing (3:25), written at Enable Timing:

Overtemp control (3:40)

XD Indexer| Topics

Project Tree In This Video...

i) Moriar Settings
o Video Topics + Additional Motor &
& Encoder Settings
T ™ P Settings
F

#* Oplions —————>0ptions

JLPLS * Regeneration
* Motor Braking
+ Software Travel Limits

PLS
* Programmable Limit
Switch Setup (up to 3)

A dop
& £\ Molion Table

Regen control (4:00), written at Error: Reference source not found

Brake control (4:25), written at Brake output and control:
Electronic Brake (4:50), written at Electronic Braking:
Travel Limits (5:10), written at Software Travel Limits:

PLS (5:35), written at PLS — Programmable Limit Switch:

The video Hardware Setup covers the following topics at
about the time position indicated, for quick viewing and
links to the written documentation on a topic are provided.

Project Setup (0:35), written at Step D 2: Start your project
Drive Selection (1:35), written at Step D 3: Select your drive
Motor Selection (2:50), written at Step D 4: Select your motor
Auxiliary Encoder (3:40), written at Auxiliary / Pacer encoder
input:

User Units (3:50), written at User Units (Application Units):

Auxiliary / Pacer encoder input:

Hl A=r™
www.ormec.com LA 4] ="
Project Setup
" iy Counters Froject Information Ethamat Configusation
1] Even Log Desciiption  Rotary Knie Cusrent E themet configuration
Ly Aiaces 150 chars max) 1P Address Ofine
=, Seig
Dive Revison (o0 SubneiMask  Offine
8§ Motou/Aunc b2tz Defeult Gateway | Offine
rf: User Urits Proect Motor Urits ONS Server | Offine
¥ Seltings ( Engiish O Met
# Oplions X b . - .
LPLS QEW Harsting ard Repasing Change Ethemet configuration
J Tunng [ Trest Encrs s Fauls and disable the iolor D 2.1t
o &0 SubnetMask 255 . 255
DigielInguts
duzuu"::us Cordiuas the Dive's Resbime clock Defaul Galeway 192 . 168
@ Anslog Input Diive Clock: | Dffine DNS Server 192168

Curient PC clock line

 dog Yeat Month Day How Mn  Sec @ G
@ /™ Motion Table 010 4 |12 15 ¢ (56| : 44

® 10 PCClock O Marwaly

The Indexer can be ordered with an auxiliary encoder interface option. When included this interface provides
input circuitry to receive encoder quadrature position references and output circuitry to transmit quadrature
position references. This encoder interface can then be employed as a pacer input for producing
electronically geared servo motions, as well as a pacer output source for other electronically geared servo

followers.

Multiple versions of the Auxiliary input can be ordered. This section documents a Type 1 version which is
identified by a 1 as the 13™ character in the part number, for example, SAC-XD2ii-xx 1 xxx.
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The connector is located on the bottom of the Indexer and is labeled J7 Aux. Itis a 15-pin female D-Sub
connector. The pinout of the connector is shown in Table 25 and the associated circuitry is in Figure 30: Aux

Feedback Circuitry.

J7 — Aux feedback (Pacer)
Quadrature Encoder

Pin Signal Typical Comments
1 Enc Pwr |5.25VDC
5 Gnd 400 mA
max
3 ENCZ' | RS485 diff. | Encoder Reference
4 ENCZ pair input -Once / rev pulse
5 ENCB' | RS485 diff. A quad B input.
6 | ENCB o A leads B for CCW
7 ENCA' | RS485 diff. rotation
8 ENCA pair
9 FG Shield connection
10 Quad Aout | RS485 diff. A quad B output
i Quad Aout' o A leads B for CCW
12 Quad Bout | RS485 diff. rotation.
13 |QuadBout| PAIr
14-15 Reserved. Do not connect.

Table 25: Aux Feedback Connections

ENCA and ENCB are the inputs of a quadrature signal. These signals can be used as a source for
electronically geared servo motion. The Indexer can execute a motion which follows (gears to) the external
source. The source can be any device which provides quadrature input signals.
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J7
Aux Feedback
Type | - Quad In/Out 18K : 18K

5. 26y

o 1S
o |l4

Resolution
Scaling

Mator
| Feedback

ENCZ
13 ENCZ

=2

o2 2 ERcE
o2 [t Enca
=2
=2

10

Aux I
Feadback J

4
d A o 5
d H g G

= ENCA

l7_g ENCA

15-pin Female D-5Sub

27K

Figure 30: Aux Feedback Circuitry

Quadrature signal can also be driven out of the Indexer. There are two choices or the source of quadrature
signal outputs:

* the auxiliary external input signals can be repeated and transmitted out, or

* the motor axis feedback input quadrature signals can be repeated and transmitted out or scaled down
and transmitted out.

This feature makes it easy to use a single encoder (or other compatible device) to provide pacer input to
multiple Indexers. With the proper cabling and Indexer configurations, a single device is easily daisy chained
and employed as the auxiliary input to an unlimited number of Indexers.

When the Indexer motor quadrature feedback is selected as the output source, there is an opportunity to scale
down its resolution. This is helpful whenever downstream equipment requires an input resolution less than
that inherent to the motor feedback encoder providing the reference data.

Indexer to Indexer connections:

ORMEC has a number of cable choices for connecting the quadrature output of one Indexer to the pacer input
of one or more Indexers (quadrature input):

Cable Part Number Function
CBL-AXEQE15/xx Cable from ORMEC standard pacer encoder to Indexer.
This allows quick and easy connection of a pacer encoder to the
Indexer.
CBL-AXEQD1/xx Cable from Indexer J7 to Indexer J7.

Used when no pacer encoder exists. The first Indexer motor provides

the pacer source data and the other Indexer receives it. This cable

provides bidirectional connections so that either Indexer may source

data for its companion without the need to reverse the cable.
CBL-AXEQDI1P/xx Pacer input connection to J7 and cable to another Indexer.

Used when an external encoder (or device) inputs to J7 and the

quadrature output is to be sent to another Indexer. This cable provides
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Cable Part Number Function
unidirectional connections in terms of the pacer position data flow.

CABLE LENGTH (NN)

MAXIMUM LENGTH 150 FEET

CBLAXNES M N
V3000 A8V YA 000N

/

ENCODER CABLE XKHORIXyY1g2

~
QA_OUTT1 RED RED 7 ENCAZ
QA_OUT110 BLK >o< BLK 8 ENCAZ
QE_OUTTM2 WHT WHT 5 ENCBZ
QB_0UT112 BLK >3< BLK 6 ENCB2
ENCAT 7 GRN GRN 11 08_oUTZ,
ENCA1 8 BLK >3< BLK 10 QA_OUT2
ENCET 5 BLU BLY 12 QB_0oUTZ
ENCE1 6 BLK >¢< BLK 12 OB_OUT2
SHIELD g SHIELD e SHIELD 9 SHIELD

Figure 32: CBL-AXEQDI Indexer to Indexer Pacer cable
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To Indexer 1

HA"—){ % CAELE LENGTH (NHN) 43{

From
pacer | I To Indexer 2
device .. . auwmma
g HpBBII5S5ss55m
a 9 Z Z T Z 2 2 0 0 6 o I
+ 0O W W W Ww wwoes oo oT e
[ weewoneacsoal
LA A A ,ﬂ\, I
EEEEEEEEEEEE
C 3
— ~ ;ﬁ AR A
457 | 4 >} RED
DGHD } z}—‘,—B"K = .
EHeT | 3 =+ YEL
ENCZ } 4 } BRN = ;———‘
ENCE | § -—9FN WHT 5 | ENCE
ENCE } 5 } GRH = ~ BLK E si ENCB
EMCar | 7 > BLU RED 7 ENCH
ENCA } 3 } WHT = >C>< BLK ! aI ENCA
SHIELD | 9 SHLD L
L_
Figure 33: CBL-AXEQDIP Indexer to Indexer w/ external Pacer input
Indexer 1 Indexer 2
i A
p::::r To Indexer 3
device

First CBL-AXEQD1P Second CBL-AXEQD1P

Figure 34: Connecting multiple Indexers

Pacer Hardware Configuration:

As shown on the next page there are two points to configure, the source of the quadrature output and the
resolution of the output when using the quadrature motor feedback. Both selections are made using the
MotionSet software.

The source selection is either the Aux Encoder (pacer) input from pins 5-8 redriven to pins 10-13 or the actual
motor position when the Indexer is connected to a quadrature feedback motor.

When using the motor feedback it is possible to scale the output before it is driven. The scaling can be used
to reduce the resolution of the output. It cannot be used to increase the resolution.
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NOTE: Scaling down of Motor Feedback Output resolution is provided for non-ORMEC receiving
equipment. ORMEC Indexers that receive pacer input are able to deal with whatever resolution is provided
and independently apply user units that are relevant to the receiving unit.

The output resolution is determined by multiplying the motor resolution by a configurable setting, <scale
factor>. <scale factor> is the numerator in the equation

[ (scale factor)

4096 |=(Output resolution)

(Motor resolution ) X

Setting the output resolution is accomplished by setting the single value, <scale factor>, and is done using
MotionSet on the Settings screen.

Auiliary Encoder Settingz

To set the value you must select a drive with a pacer Direction  (3) Momal () Invert
option, identified by the 1 in the model number.
[] tModula Position

Drive Model Selection ’/

S&C-D203-5_1 »
— Quadrature Output
Then on the settings screen ¢ the Encoder Source | Matar w
Quadrature Output and select Motor as the Encoder Matar -
. . : Output Rezolution
Source. The <scale factor> is then adjustable.
g000 x ———— = 7875

While adjusting the value you can see the resulting [t anly

output resolution.

Note the “Int only”-¢ box. Checking that box will only allow entry of values which result in integer
values of output resolution. If not checked you will be able to enter values for <scale factor> which result in
fractional output resolutions.

Depending on the motor resolution some resolutions are not possible. For example, in the case above it is not
possible to have an output resolution of 7999 cnts/rev. Setting <scale factor> to 4095 would result in an
output resolution of 7998.046875 cnts/rev. Because this is a non-integer value errors may result. The
fractional errors will accumulate when motion continues in one direction. Thus, after one rev the error would
be .046875 counts. After 10 revs the error grows to .46875 and after 100 revs the error grows to 4.6875
counts. However, if the motion is a back and forth motion returning to some point the position will be the
same each time the motor returns to that spot. Every application is different. The error may or may not be an
issue for your application and it is up to you to decide.

The “Int only” check box is provided to assist in selecting values for <scale factor> which result in integer
output resolutions. When checked you will not be able to enter a value which does not result in an integer
output resolution. If you try MotionSet will automatically adjust your value to a valid value.
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Mating Connectors:

Feature Details

Location Model Style Mating Connector
TB1 Plug in Term Block, 3.81mm, PCD, ELVT03600
All Models 3 position Phoenix, 1826982
XD203, XD205, XD210, |Plug in Term Block, 5.0mm PCD, ELFT06160
XD215 6 position Phoenix, 1792566
XD403, XD405 Plug in Term Block, 7.62 mm Phoenix, 1714294
4 position
TB2 XD410 Push in spring cage fixed Term. No mate. Requires
Block, Tool-free entry, 4 position |screwdriver to remove.
XD225, XD235, XD260, |Plug in Term Block, 5.0 mm PCD, ELFT03150
XD417, XD425, XD435, |3 position Phoenix. 1792029
XD450 oentx,
XD203, XD205, XD210, |Plugin Term Block, 7.62mm PCD, ELFT02460
B3 XD215, XD403, XD405 |2 position Phoenix, 1832413
Push in spring cage fixed Term.
XD410 Block, Tool-free entry, 2 position No mate
Plug in Term Block, 5.0mm PCD, ELFT05160
XD203, XD203, XD210, | 5 ition Phoenix, 1792553
XD215 Plug in Term Block, 5.0mm PCD, ELFT05160
5 position
TB4 :
XD403, XD405 Plug in Term Block, 7.62 mm Phoenix, 1714304
5 position
Push in spring cage fixed Term.
XD410 Block, Tool-free entry, 5 position No mate
TB6 XD225, XD235, XD260, . .
XD417, XD425, XDA435, f;“igtlﬁfnks Fixed wires No mate
XD450 P
J4 All models 37-pin D-Sub, male
Jo6 All models 25-pin D-Sub, male
J7 All models 15-pin D-Sub, male

Table 26.: Mating Connectors

Project Storage:

Indexer execution is defined in the project which is loaded in the Indexer. The project is loaded using
MotionSet, the Indexer commissioning and configuration tool. Once loaded there are two methods of
storage. The active, running project is stored in local RAM. This memory has a super capacitor power

reserve so that the memory is retained for approximately 20 hours after Indexer power is removed.

Additionally the Indexer has on-board EEPROM for long term storage of the project.
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Power Up Project Loading

When the Indexer is turned on the local RAM is checked to determine if there is a valid project loaded. If so
the project is made active.

If the local RAM does not contain a project then the project saved in the EEPROM memory is loaded into
RAM. That project is the last project explicitly saved.

When using Modbus/TCP or a fieldbus to change parameters in the motion table or project those changes are
stored in local RAM. Those parameters remain across a power cycle which does not restore from EEPROM.
This means that a power cycle does not necessarily restore to the state of the last project download.

EEPROM Storage

The Indexer has on-board EEPROM storage for a project. The project stored in this memory is completely
controlled by you using MotionSet. When you connect to the Indexer with MotionSet and send a project it is
stored in the RAM local memory. It is not automatically stored in the EEPROM. To store it in EEPROM
requires execution of the command, Online | Store Nonvol. Doing so will overwrite the project in EEPROM
with the current project in RAM.

The project in EEPROM can be explicitly loaded if desired by using the Online | Restore Nonvol menu
command in MotionSet.

Note that the EEPROM has a limited guaranteed number of times it can be written, which is 10,000.
Therefore you may not want to store nonvol every time you send a project to the Indexer.

Enable Timing:

Brake output and control:

The Indexer has built in hardware and software support for motor brakes. The two keys to brake control are
circuitry capable of driving the needed current and the software to automatically time the brake control
relative to the enable signal.

The Indexer has high current drivers on Out 7 and

Out 8. These outputs are designed to support most ﬁF_I i T STE——

24 VDC motor brakes. They can sink up to 1 A of : J'e = ;-.I | = |;;s E . e 157.150.1.2%
current and work with 24 VDC supplies. Abuiltin =~ == \;\;miw == == —
flyback diode is included to damp the inductive kick 4) Counters L Regeneration

which can occur when the current is stopped. If this Vv 8 Eventlos

circuitry is not sufficient then an external relay can 3%, :‘u[;ive

be used to control the brake. The Indexer output B MotordamEnc

would then control the relay with the relay i Brake Ouiput

controlling the brake. When using an external relay ] Options Braks OFf Delay 02| mec
any output can be configured as the brake control "_}',' ?tﬁing Mator O Delay 305 meee
Output‘ ] ﬁl-ﬁ Digital Inputs [] Electronic Brake

For a brake to work well in a vertical application 6' o et

you need to take into consideration the delays =4 Motians [T Software Travel Linit

between the drive enable signal and the motor - Toogm -

holding position as well as the delay in the brake G-/ Motion Table

closing or opening after it is commanded.
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For example, when the brake is closed and the drive disabled the brake is holding the load in position. The
enable signal is applied to the drive from a switch or PLC. It will take time, possible 100's of msec., for the
drive to see the input, turn on the power block and have current established in the motor. If the brake were to
be controlled by the same signal from the switch or PLC it might let go in less time. If that happened the load
could fall. The ideal control method is to use the same signal to enable the drive and then release the brake
with a time delay. This can be accomplished in the Indexer by setting the “Brake Off Delay”. Disabling the
motor is done in reverse order. When the switch or PLC disables the drive the brake must be engaged first or
the load will fall. This is accomplished in the Indexer by setting the “Motor Off Delay”. Both settings can be
found in MotionSet on the Setup | Options page.

Refer to the Enable and Brake Timing diagram:

Enable & Brake Timing

Drive enable Input (IN1) [ Enabled z "] Disabled
—d —d
Debounced Input \ 4 \
i EDAI |
Drive PWMoutput oyt \ On 4 i off
Holding Torque Off \ On e ‘ Off
—— BOD —EB
Brakeoutput off \ On (sinking current)// | i off
i m ——m
Mechanical Brake Holding | Released % Holding
‘ f———— moD

- i EDBO
On //

Enabled Output Off | off

\J

Time
d = input debounce time
EDAI = Enable Delay After Input
BOD = Brake off delay
m = mechanical delay of brake
EDBO = Enable delay before output
EB = Electronic braking delay, 1 sec max.

MOD = Motor off delay Items in blue are configurable

Figure 35: Enable & Brake Timing

the sequence of events and recommendations:

* d - the hardware enable signal is debounced, delaying recognition. The debounce time is configured
on the I/0 Digital Inputs screen and defaults to 5 msec.

* EDAI - Enable Delay After Input delays the drive from applying torque. It is primarily used when
the same or similar signals close a contactor for motor power (L1, L2 and L3 inputs) and the enable
input. If the motor bus power is not high enough when the drive enables a low bus voltage error will
result. This delay supports slow contactor closures or other delays in the system.

e Within milliseconds of drive outputs beginning the motor torque will be applied.

*  BOD - Brake Off Delay will delay the changing of the brake output to open the brake. This can be
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used to adjust the brake timing to external devices.

Feature Details

* m — the brake is a mechanical device and will take some time to open, releasing the motor. This time

is dependent on the specific brake.

* EDBO - Enable Delay Before Output allows adjustment of the output drive enable signal. This
signal is often used as a response signal to the PLC or controller to know that the drive is ready to
move, that is that motion commands can begin. When using a brake this delay should be set longer

than the mechanical delay in the brake.

User Units (Application Units):

“User Units” provides a means to define motions and performance in units specific to the application rather
than counts of the feedback device. Application units such as inches, degrees, mm, etc. are possible.

Configuration of User = i) Moritor
Units is done using i) Counters
MotionSet. You can 3| Event Log
define you own user units \/ Wersions

for both the motor and =%, Setup
auxiliary encoder Dirive

independently. For a given
set of position units there

j-.l.l.l
are predetermined & Settings
#® Options

JL FLS
J' Tuning

Velocity and Acceleration
units to choose from. If
none of the “canned”
Velocity and Acceleration
units are to you liking you

& 140

Bg MatorAusEnc

P I o T [ DU

M ator Mechanical Conversion

Pozhdul 12000 2 | counts
HESDlutiDn = ——
PozDiv 12000 % | |counts

b ator Welocity/dooel Ueer Unitz

Yelocity | rpm

Acceleration | rewdsect

can check “Advanced User Units Configuration” and enter your own conversion relationship.

Additional information and examples can be found in the MotionSet help.

PLS — Programmable Limit Switch:

A PLS is a repeating, position dependent
signal. A PLS is configured so that it is
active (true) every time a position is
reached. A PLS can be directed to a
hardware output for use with a PLC or
other controller or to control an external
device. The Indexer supports 3 PLS
signals, each independently
programmed.

PLS configuration is from the PLS tab
under Setup in the project tree in
MotionSet. Features and capabilities of
the PLS system are listed below.
Complete details can be found on the
MotionSet configuration page and
MotionSet help.

i Pragrammatle Limit Switch 1 PLS 1]
A Counters
‘5 Event L
i \%rsi;nin = Source | Matar position crd L
=, Setu
v [?rive Direction | Both o
Bg Motortfus<Enc ] todula
' Uszer Units
éﬁ Settingz
% Options . —
L First On o = counts
Jj Turning Last On 02| counts
= 140
# "‘I Digital Inputs ] Turn aff based an time
+=f Digital Outputs
= Analog [nput )
o Fieldbusz [ Hysteresis
=% Motions
-+ Home
—+Jog Gate Input | ey =
+-+% Motion T able Function
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PLS features and capabilities:

Choice of position source — Actual motor position, Commanded motor position and auxiliary encoder
actual position.

© Actual motor position is the position of the motor connected to the J6 feedback connector.
© Commanded motor position is the position commanded by any motions.
©o  Aux encoder actual position is the actual position of the feedback device connected to J7.

Operation with or without modulo positioning. With modulo positioning turned on the position repeats
at a regular cycle. It is usually used in rotary systems so that a PLS will repeat at the same position
every revolution.

The turn on position (First On position) is a numeric value and can trigger a PLS output. In forward
motion this defines the turn on point, in reverse motion it defines the turn off point.

The turn off position (LastOnPosition) is a numeric value. In forward motion defines the point to turn
off the PLS and in reverse motion it defines the turn on point.

PLS turn off can be a position or time based.
Hysteresis is supported.

The PLS can be gated for enable. The gate signal enables a PLS when the turn on position is reached
when true. When the gate signal is false no PLS output will occur even if the turn on position is
reached.

In this example Modulo positioning is not used with the PLS. Therefore, in a system where the motor is
continuously moving in the same direction the PLS will be true only once. It then remains off unless the
motor moves back to near the origin.

This example also shows the power of combined outputs. OUT1 has PLS1 mapped to it. OUT]1 therefore
follows the state of PLS1. However, OUT2 has a logical combination of PLS1 and PLS2, they are ORed
together. When either PLS1 OR PLS2 is active OUT2 will be on.
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» PLS Operation — No Modulo
PLS1 eenmll | | | | |
PLS2 § ‘ : ‘ ; ‘ ‘ ‘
OUT1 o fon || | | | | | off
ourz_ of ol e L % I _on
i : f : ‘ i 1 : >
System Position 500 1000 1500 2000 2500 3000 3500 4000 4500
(Counts)
Motor Position 90 180 270 0 90 180 270 0 90
(Degrees)
. . Output i
Configuration # M apped Dutput Function(z) Current
PLS1
First On 250
Last On 750
PLS2 1 PL51 100ms [ Iew
First On 1000 2 OR = 100md [ e
Last On 1750 PLS1
Modulo Off PLS2

Figure 36: PLS Operation without Modulo

In the next example Modulo positioning is used with the PLS. As the motor continues to move in a single
direction the PLS position repeats at the defined cycle, here 2000 counts. This produces a repeating pattern
on the PLS outputs even though the motor is moving in only 1 direction.

This example also shows the power of combined outputs. OUT1 has PLS1 mapped to it. OUT1 therefore
follows the state of PLS1. However, OUT2 has a logical combination of PLS1 and PLS2, they are ORed
together. When either PLS1 OR PLS2 is active OUT2 will be on.
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» PLS Operation — With Modulo
PLS1 e § Heeen il i
PLS2 § | i | | ; |
M or | fev 1 e T
ouT2  Off 1 Jon . L. ] | I
: 1 | | 1 ‘ >

System Position 500 1000 1500 2000 2500 3000 3500 4000 4500
(Counts)
ModuloPosition 500 1000 1500 0 500 1000 1500 0 500
(Counts)
Motor Position 90 180 270 0 90 180 270 0 90
(Degrees)

Configuration Output i

PLS1 # M apped Output Funchion]s) Current

First On 250

Last On 750

PLS2 1 PLS51 100 mé ] Iree

First On 1000

Last On 1750 2 pLS1 OR v 00md [ e

Modulo ON 2000 PLS2

Figure 37: PLS Operation with Modulo

Modulo Position:

The Indexer can be configured to use Modulo Positioning. Modulo Positioning is often used in rotary
systems. When ON the position wraps around at a user defined value. For example, when modulo is off a
spinning motor will have the shaft angular position moving from 0, increasing up to 360 degrees and then
returning to 0. Every time the motor shaft is in the same rotary position the angular measurement will be the
same. However, the position as measured in feedback units, for example counts, will continue to increase. At
the end of the first revolution the position will be equal to the encoder resolution, for example 12,000 counts.
After 2 revolutions the position will be twice that, 24,000 counts in our example. The position increases with
each revolution. Turning ON modulo positioning would have the reported position be the same for a given
shaft angle, which can make some operations easier. PLS outputs, moving to absolute rotational positions
are both helped.

Electronic Braking:

Electronic Brake is a feature that provides the means to stop the coasting motion that otherwise occurs
whenever a drive is suddenly disabled while the motor and load are running along at some velocity. Braking
is accomplished by applying an opposing current to the motor which interacts with the motor magnetics to
slow motion. It is an uncontrolled deceleration rate which is dependent on the current applied and inertial
load on the motor. MotionSet is used to set the current used for electronic braking.
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The Tuning Display shown illustrates

the effects of electronic braking. Matar Disabled during Top Vel of an Ind ex
During a relatively high speed index

motion the motor is suddenly \

disabled. Ma Electronic Braking {(Coast)

o

*  With electronic braking
disabled, the drive ceases to
produce any current and the _ !
motor and Toad coast from W \ T Electronic Braking Responze
running velocity to an
eventual stop.

*  With electronic braking
enabled, the drive produces an
opposing constant current to i
'brake' the motor and load.
The applied opposing current begins to decay (proportional to speed) once the motor and load slow
to 10% of the axis maximum speed setting. Electronic braking therefore prevents coasting on a
disabled motor axis.

Software Travel Limits:

Software Travel Limits provide a means to limit commanded motion. When enabled they will prevent a
motion from being commanded beyond the limits.

The limits work for both time based motion and geared (follower) motion. When the commanded position
reaches the STL position the motor will decelerate at the Decel Stop system setting. In the case of a geared
motion the Indexer will switch to a time based motion and decelerate to rest. In all cases the final stopping
position will be past the point of the software set limit. That distance is dependent on the speed at the time the
limit was reached and the Stop Decel rate set in the project.

Hardware Travel Limits:

Hardware Travel Limits provide a means to limit physical motion. A hardware travel limit is implemented by
assigning the function to an Input and then attaching a switch or other device which will activate the input
when the travel limit is reached.

The limit works for both time based motion and geared (follower) motion. When the assigned input becomes
active the motor will decelerate at the Decel Stop system setting. In the case of a geared motion the Indexer
will switch to a time based motion and decelerate to rest. In all cases the final stopping position will be past
the point when the input was activated. That distance is dependent on the speed at the time the limit was
reached and the Stop Decel rate set in the project.

System Limits:

By using MotionSet it is possible to set a number of system level limits and parameters which are useful in
protecting the machine during development and operation and in controlling the quality of the products
produced.

The complete list of system limits can be found in MotionSet along with detail explanations of the parameter
in the on-line Help. The key parameters as well as a snapshot of the configuration screen follow.
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Max Speed
Used to limit the commanded speed of the motor. Thisis  atar default maximum user parameters
set in the user units currently selected. Max Speed 50002 | rpm
Max Accel 32767 2 | [ unlimited accel

Max Accel & Decel

.. . . Max Decel 32767 % limited decel
Used to limit the maximum commanded acceleration and anmees M| hrizdees
deceleration rate of the motor. This is useful when the Stop Decel J2TEF & | revizect
mechanics of the machine can be harmed by excessively
fast acceleration or deceleration of the motor. - Calculate Max Accel/D ecel based

an laad inertia

Stop Deceleration

Used to set the default deceleration rate to be used when the stop input is asserted.

Absolute Encoders:

Absolute encoders provide a means to establish a machine reference point without needing to home the
machine. The encoder is designed to remember its position across a power cycle and report it to the Indexer
upon power up or forced query.

The Indexer supports Yaskawa Sigma II style absolute encoders. These encoders provide multi-rev absolute
position, tracking +/- 12,000 revolutions of absolute position. Battery power to the encoder must be supplied
for it to operate and to maintain position across a power cycle. A battery and the necessary control circuitry
can be ordered as Ormec part CBL-HBAT/n. This is a short cable which is inserted in series between the
Indexer feedback connector, J6 and the encoder cable to the motor.

The Yaskawa absolute encoder position consists of two parts, a revolution count and the shaft position. The
value returned for the shaft position is established when the motor is built and cannot be changed. The
revolution count can be reset at any time. When the motor moves revolutions are counted, using a signed
count value. The current revolution count can be set to 0 by executing input function “Absolute Encoder
Reset”. This is usually done during initial machine setup and whenever the battery power is removed from
the Indexer, such as disconnecting the battery or cables.

Setup

1. To use the absolute features, use MotionSet to select a motor with an absolute encoder when making
your motor selection on the Setup — Motor/AuxEnc page in the product tree.

As part of your machine commissioning you need to establish the relationship of the absolute encoder
position to your machine position. At power up the Indexer will automatically read the absolute position
from the encoder and set the Indexer position to that value. Generally the motor is commanded to a position
which you want to define as in the revolution 0 position of the motor and system. Then an “Absolute
Encoder Reset” is executed to reset the revolution count.

Power up

1. On power up the absolute position of the Yaskawa encoder is automatically read and the Indexer position
set to that value. If user units have been set on the Indexer a conversion will take place.

Motion

Motion is no different with or without an absolute encoder. Incremental motions as well as absolute motions
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will work exactly the same. The only difference is that the Indexer position was set by the motor position at
power up rather than through a homing sequence.

Power down

No commands are needed prior to power down of the indexer or motor. The only requirement to maintaining
absolute revolution position is that the battery must remain connected at all times. If the battery is
disconnected, even for a short time, the revolution count will be lost. When the Indexer power control power
is ON the battery is not being used. When control power is OFF the battery is automatically connected and
being drained. Temperature and the specific motor affect the battery performance. At 25° C temperatures the
battery life is typically 5-10 years of time powered off.

Other Information

Homing: The Yaskawa absolute encoder does not have an encoder reference mark. Therefore, homing to
“encoder reference” will not work. If attempted, the motor will begin turning and will stop after a home
timeout.

In addition, when homing the last step is to set the position to a value specified in the home setup. This
overwrites the position read from the absolute encoder so is rarely used.

Encoder revolution wrap around: The encoder has a revolution counter which counts up to 12,000
revolutions and then wraps around to -12,000 revolutions. Systems which run long distances in one direction
may need to take this into account at power up. If you never move to cross that boundary then you don't need
to be concerned with this issue.

When moving in one direction the Indexer position will continue to count in that direction to a forward count
of 2,147,483,647 or reverse count of -2,147,483,648. Going beyond those points the position count wraps
around to the other limit. While that is going on the revolution count in the encoder goes to +12,000 or
-12,000 and wraps around at that point. If the motion allows the encoder revolution count to wrap around
then the Indexer position will change on a power cycle. For example,

Encoder position Indexer Position | Comment
Reset encoder revolution Shaft pos =21710 21710 Reset sets revolution count to 0 but
count Revent=0 cannot change the shaft position within
1 rev.

Move 11,000 revolutions Shaft pos =21710 720,917,710
Rev cnt = 11,000

Move another 1,000 Shaft pos =21710 786,453,710 Indexer position continues to count,

revolutions Rev cnt =-12,000 encoder rev count wraps around

Power off

Power on. Encoder Shaft pos =21710 -786,410,290 Note that the Indexer position after

automatically read. Rev cnt =-12,000 power up is different from before.
Regen:

Indexer models XD203 — XD215 have optional regen support. All other models have regen support included
as standard. See the model number or consult Ormec Sales for ordering details.

During active deceleration of a motor and load, kinetic energy in the form of induced voltage & current flows
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from the motor/load back to the indexer. This energy is stored by the DC bus capacitors on the Indexer,
thereby raising its internal bus voltage. If excessive energy is fed back to the Indexer, the bus voltage rise
may trigger a High Bus Voltage Fault. This situation can be avoided by:

*  Decelerating the motor/load less aggressively
* Decreasing the effective load at the motor shaft (employ a load reduction gear box)
* Providing a means to remove excess bus energy from the Indexer

A regeneration transistor, combined with an external regen resistor provides a means to dissipate excess bus
voltage, before a fault is generated. The excessive energy is dissipated in the form of heat at the resistor.

To use this feature you must connect an external resistor. On models XD203 to XD215 and XD403 to
XD410 the external resistor is connected to TB3 REGEN between the RG1 and RG2 pins. For other models
the resistor is connected on TB6 between Bus+ and RG. A minimum resistance is required to protect the
drive transistor. See Specifications chapter for value.

Regenerative Loads

Regenerative loading occurs when the direction of power flow is from the machine to the motor: the motor is
acting as a generator. Another way of describing this is that the load torque is acting in a direction to ‘help’
the motor to move in the commanded direction of motion. This can occur for a variety of reasons including:

1. Decelerating the machine faster than it would coast, especially from high speeds and with large inertial
loads;

2. Using the motor to act as a brake on an unwind stand for a roll of material, where the tension in the web
causes the motor to brake while moving forward; or

3. Using the motor to lower a vertical load that is not counterbalanced.

In many cases, this extra energy is dissipated by machine friction, or stored temporarily in the drive’s power
capacitors. However, if the amount of regenerative energy is excessive, it must be shunted to an external
regenerative resistor, in order to prevent a high bus voltage condition. For assistance determining if your
application has a regenerative load component, contact your ORMEC Sales and Applications Engineer.

Shunt Regulator

All XD Indexers have shunt regulator circuitry for dissipating excessive regenerative voltage. The shunt
regulator consists of a voltage comparator and a switching transistor. When the voltage comparator detects
excess bus voltage, it turns on the shunt regulator transistor, dissipating energy from the servodrive capacitors
to the external regen resistor. The XD Drive controls the on-time duty cycle, so that the average current is
appropriate for the regen resistor specified in the project software setting.

Sizing a Regen Resistor: Application-specific Formulas

Sizing a Regen Resistor: Regeneration Due To Deceleration

Regeneration during a motor’s deceleration is due to the decreasing kinetic energy of the rotating inertia. Not
all of this energy will make it back to the DC bus; some or all of it may be absorbed by machine friction and
motor losses. In the case of sizing regen resistors, neglecting frictional losses is a conservative approach to
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sizing a regen resistor.

Each deceleration in a cycle results in a loss of kinetic energy at the motor. Depending on frictional losses,
some or all of this energy may make it back to the drive as Regenerative Energy. Rotational kinetic energy

1
at any velocity can be calculated with the general equation E= 5 Tw . Applying the appropriate units

conversions:

E —11-(1/3— v ?}:0.00124 (Equation 1)

regen” 2

where: Eregen is the loss of kinetic energy during a deceleration (Joules)

I is the total system inertia (motor + load) (in—lb—secz)
v is the initial speed of the motor before deceleration (RPM)
Vi is the final speed of the motor after deceleration (RPM)

(27 rad/rev)2~( 4.448N/1b)(25.4mm/in)
(60 sec! min )Z (1000mm/m |

(0.00124) is a unit conversion:

Average Regenerative Power for the total cycle can be calculated as:

_E+EFE, )
P,.= —7 (Equation 2)
cycle
where Pan is the average dissipated power over the entire cycle (Watts)
E, is the energy dissipated by the 1st decel in the cycle (Joules)
E, is the energy dissipated by the 2nd decel in the cycle (Joules)
E, is the energy dissipated by the Nth decel in the cycle (Joules)
n is the number of decelerations in the cycle
Tcycle is the total repetitive cycle time (seconds)

Sizing a Regen Resistor: Regeneration Due To Web Tension (motor acting as brake)

The regeneration in a tensioned-web application is due to the web tension pulling the braking motor along in
the same direction that it is moving.

Average Regenerative Power is calculated with the general formula:
P =Tw. Applying the appropriate units conversions:

P,,=(0.0118)*T-¥ (Equation 3)

where Pan is the continuous regenerated power (Watts)

T is the torque at the motor due to web tension (in-1b)
A% is the velocity of the motor shaft (RPM)
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(21 rad lrev)-(25.4mm/in)(4.448N/1b)
(60 sec/ min)(1000mm/m |

(0.0118)  is a conversion:

Sizing a Regen Resistor: Regeneration Due to Vertical Load

Feature Details

In an application where the motor is supporting the weight of a poorly counterbalanced load, regeneration
may occur when the load is being lowered. This is due to gravity ‘helping’ the motor lower the load.

Instantaneous Regenerative Power can be calculated with the formula
P = Tw. Applying the appropriate units conversions:

P, ctant = (0.0118) * T *V (Equation 4)
where P, . is the instantaneous regenerated power (Watts)

T is the torque at the motor due to load weight (in-1b)

A% is the speed of the motor during downward motion (RPM)

(27 rad rev)-(25.4mm/in)(4.448N/1b)
(60 sec/ min)(1000mm/m |

(0.0118) is a conversion:

Average Regenerative Power for the total cycle can be calculated as:
_PT +P,y T,+P, T,

- (Equation 5)
¢ T cycle
where Pan is the average dissipated power over the entire cycle (Watts)
P, is the power dissipated by the cycle’s 1st downward move (Watts)
T, is the time spent in the cycle’s 1% downward move (seconds)
P, is the power dissipated by the cycle’s 2nd downward move (Watts)
T, is the time spent in the cycle’s 2" downward move (seconds)
P is the power dissipated by the cycle’s Nth downward move(Watts)
T, is the time spent in the cycles Nth downward move (seconds)
n is the total number of downward moves in the cycle
T cycle is the total repetitive cycle time (seconds)

Sizing a Regen Resistor: Use Average Regenerative Power

Once Average Regenerative Power has been determined using one of the methods presented, the sizing of the

resistor is nearly complete.

The wattage of the regenerative resistor should be greater than or equal to the application’s calculated

Average Regenerative Power.

The next section shows the minimum resistance requirements, as well as additional limitations on the regen

power that can be shunted, based on the ServoWire SD Drive’s shunt transistor.

Sizing a Regen Resistor: Regen Transistor and Resistor Limitations
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The amount of energy that can be dissipated by an external regen resistor may be limited by the current
capability of the switching transistor.

Table 27 below shows 1) the minimum regen resistance allowed, 2) the resulting current at that resistance
and 3) the maximum average regen power capability of the drive.

NOTE: Do not use a lower resistance than shown in the table below! Too low a
resistance may result in peak currents that are too high for the regen transistor, and could
result in damage to the transistor.

Regen Resistor Drive Regen Regen
Power Output Transistor
XD Drive Minimum Maximum Average | Peak Current
Resistance” Power @ @
SAC-XD203 50 Q 700 W 85A
SAC-XD205 50 Q 700 W 85A
SAC-XD210 40 Q 1000 W 10.6 A
SAC-XD215 40 Q 1000 W 10.6 A
SAC-XD225 280 3000 W 50A
SAC-XD235 ' 4175 W
SAC-XD260 500Q 7100 W 75 A
SAC-XD403 700 W 10 A
SAC-XD405 80 Q
1000 W 10 A

SAC-XD410
SAC-XD417 40 Q 4000 W 20A
SAC-XD425 25Q 5970 W 32A
SAC-XD435 20 Q 8350 W 40 A
SAC-XD450 10Q 12000 W 533A
1 Minimum resistance — limited by drive transistor
2 Calculated using minimum resistance at maximum voltage
3 Average Regen output Power which the drive can sustain over time without failure.

Table 27: Regen Resistor Selection Requirements

The actual resistance of the regen resistor determines the current in the resistor. Using Ohms law the current
when the regen transistor turns on will be I = V/R. V will be 395 V or 775 V or lower depending on the drive
bus voltage setting and project software settings. The table shows the calculated current for the minimum
resistance allowed.

When using the minimum resistance value the power output (dissipated in the resistor) will be much higher
than the drive and the resistor can sustain. Having this peak capability allows the drive to remove a large
amount of energy quickly. For example, using the SAC-XD215 values: P=V2/R. With V=395V and R =

40 ohms the instantaneous power is 3952/40 = 3,900 W. For a short time the drive and resistor (properly
sized) can tolerate this power. The column “Maximum Average Power” shows how much average regen
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power the drive can sustain without damage. Verifying that the Average Power requirements are met is
accomplished by analysis of the application.

The resistor's current and power ratings may also limit the amount of energy that can be dissipated by a regen
resistor. The peak current that will be seen by the resistor is shown in Table 28. This current is limited by
the regen resistor’s resistance value, so if a higher resistance is used, the peak current will be lower.

The XD Indexer using an on-off duty cycle limits the average current that will be seen by the resistor. This
limits the average current so that neither the wattage of the resistor (configuration software setting) nor the
continuous current of the regen transistor is exceeded on a continuous basis.

Peak Current on | Peak Current

Regen Resistor | Resistance Wattage 230 V drive (425 | on 460V drive
VDC max) | (800 VDC max)

SAC-SMRR/0055 50 Q S55W 85A 16 A
SAC-SMRR/0095 40 Q 95 W 11A 20A
SAC-SMRR/0700 54 Q 700 W 79 A 14.8 A
SAC-SMRR/0845 40 Q 845 W 11 A 20 A
SAC-SMRR/0846 10Q 846 W 43 A Not supported on
SAC-SMRR/1700 |  6.5Q 1700 W 65 A 460V drives

Table 28: Standard Regen Resistor Specifications

The regen resistors are voltage rated for up to 1000 VDC allowing them to be used on both the 230 VAC and
460 VAC drives. When applying the resistor the minimum resistance supported by the drive must not be
exceeded.

STO - Safe Torque Off Interface:

The Indexer can be ordered with an STO interlock. This option provides redundant inputs and control to
safely remove power from the motor. However, fault detection, reporting and feedback associated with
Category 3 and above are not present, resulting in a less expensive option.

This STO option uses two redundant inputs to control the torque producing capability of the drive. This
reduces the likelihood of a failure of the safety function. Both inputs must be ON (sinking current) for the
drive to command torque. Either input will disable the drive. These inputs are designed to react fast and
independent of the drive processor. One input will remove torque in 1-5 microseconds, the other in a few
milliseconds. A status output is provided that can be used as an interlock to the primary machine controller.

Figure 38 shows the STO functional circuit. The servo drive has two independent optically isolated inputs. A
12-24 VDC voltage is required on each input to allow the torque to be enabled. When allowed, the enable is
still controlled by the normal drive enable and other faults. The safety inputs prevent torque regardless of the
state of the drive enable input and will not cause torque if the normal drive enable is set to disable. Two LEDs
are provided as visual feedback to aid in debugging of the system. An optically coupled output is available
for use as feedback to the controller.
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Figure 38: STO Functional Safety Circuit

As shown in Figure 38: STO Functional Safety Circuit, the STO circuitry provides redundant inputs and a
redundant torque inhibit. There are two hardware interlocked torque inhibits outputs (Inhibit 1 and Inhibit 2).
Either will prevent torque output of the drive to the motor. A status signal is provided to the processor in the
servo drive which can then take further action. The processor will disable the drive and issue a fault.

By keeping the drive alive and providing the STO status to the drive processor, the machine controller has
additional knowledge that was not available in the old safety model.

Modbus TCP Interface:

The Indexer comes standard with a Modbus TCP Interface for communication from a computer, PLC or HMI
if desired. Complete configuration and project setup is possible using MotionSet, in which case you don't
need to know about Modbus communications. The interface is provided for applications requiring more
advanced communications.

The drive uses a register interface. It is possible to access these registers via Ethernet or USB using the
Modbus/TCP protocol. The drive acts as a Modbus/TCP server, or slave. Note that while Modbus/TCP is
possible over USB there are few if any HMI devices which use that channel or software packages supporting
Modbus over USB. Using it will likely require writing your own software.

It is beyond the scope of this manual to define all of the available registers. The complete list can be found in
the on line help installed with MotionSet. The following table is an overview of the information available,
organized by Section and Starting Register number.

117 2013-05-17



Indexer Reference Manual Feature Details

Section Starting Register number
(0-based)

Config 1000
Control 2000
I/O Config 3000
Project 4000
Motion Table 6000
Status 8000
DSPDiag 8250
CF Status 8500
Event Log 9000
Latched Positions 10000
Misc 11000
Datalog 12000
MFG Info 18000

Table 29: Modbus Register Overview
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MotionSet Introduction

Configuration of the Indexer and system start up are greatly simplified when you use Ormec's MotionSet
commissioning and exercising software. With MotionSet you can define your project and motions,
download them to the Indexer, monitor and test I/O points, test motions, capture real time data and display it,

and debug the application.

This section of the manual provides an overview of the
capabilities of the MotionSet software, it is not complete
documentation. The on line help found with MotionSet
provides all of the details. Clicking the image to the right will
run a video introduction to MotionSet

MotionSet can be downloaded and installed from Ormec's
website at MotionSet download

Project Definition

XD Indexer | MotionSet™

Cutting Edge Ease of Use U T AT ] Pt L Seach 1 ST | | D) Poganmstie Lt Sk
PRI rrepeespen
Simple & Complex Motion N1 Crscion (8o
0 Mok
A ] 1
=
> Lo ) ko
e TN o] P s
4] Dl Duguts
pyeesmrgd] | C
& i
ey
—
www.ormec.com ORMEC

MotionSet provides a simple, graphical, drag and drop interface to define your project. With it you

* name your project,

¢ select the communication method and address,
e select the drive and motor,

* define homing requirements,

¢ define all the motions needed,

e define how the I/O will operate,

* configure the remaining features.

The details necessary to accomplish this can be found in other sections of this manual, see Defining Motions

& Projects.

Monitoring general Indexer information

A common practice is to monitor the state of the Indexer and motor, especially during machine design and
start up. The MotionSet project tree has 3 entries for general information, Monitor, Counters and Event Log.

A sample Monitor screen is shown in Figure 39. There are four areas on the screen. The Axis block shows
information about the main motor. The top of the block shows fault and error conditions and provides a

simple ability to clear those states so that operation can continue. Below that are common numeric values
useful as a visual indication of what is going on. At the bottom of the block are status of 4 dedicated motor

inputs, overtemperature and 3 hall commutation signals.
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Figure 39: MotionSet general Monitor screen

The next block down shows Indexer motion status, the motion number which is running, if any and the status

of any repeat counters used.

The final block in the column displays information on the Auxiliary Encoder, if one is present. Position,

Velocity and gear ratio and provided.

The column on the right displays the status of the Indexer I/O points. Active points will change color. Note
that function names appear on the points used to make understanding easier. With this display it is not
possible to change the I/O point status. To accomplish that requires running the I/0 Exerciser, which is

described at I/O status and forcing.

The next entry in the Project Tree will bring up the Counter monitor display. This provides detailed packet
information for both Ethernet and USB communications. It is most useful in verifying communication and

debugging problems. An example is shown in Figure 40.

The final monitoring entry is Event Log. The Event Log provides a history of error and fault messages and
other significant actions occurring on the Indexer. The log stays intact until manually cleared. An example

event log is shown in Figure 41.
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Figure 40: Communication Packet Information

Figure 41: Event Log Example
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I/O status and forcing

In the previous section you saw how to display the current state of the Indexer I/O points. That works well
when all that is needed is to monitor the operation. However, during machine commissioning it is often
desirable to exercise the I/O, and to do so by forcing it rather than actuating the physical I/O, which may not
be practical. The I/O Exerciser provides this needed capability.

The I/0 Exerciser is a tool which not only displays the current
state of each 1/O point but also allows selective forcing, or

overriding, of the physical I/O point. The I/O Exerciser is S | G| e LN
started by clicking on the I/O Exerciser ICON 3

File  Edit ©nline Tools  Help

D e = = !-

Check a box to averride ak input ar output point. Ta contral an
1/0 point that is overnden, Left-click to momentarly assert,
Fight-click to toggle.

Once started the Exerciser will open in a new window
and look like Figure 42. This view should look similar
to the monitor view, Inputs and Outputs labeled with
functions. Notice the check boxes to the left or right of
the columns. When checked control of that point-i
taken by the Exerciser from the Indexer. The color of
the block changes to indicate the control change. When
forcing you may choose a momentary assert via a left-
click or a toggle via a right-click. Points which are not
forced will display the actual value.

>

=
=

Drive Inputs Drive Outputs

Enable I kation

& 0O
& EE

=

Harme Complete

=

Ay Alarm

With this feature it is easy to force each output and
verify the resulting action on the machine is correct.
Forcing inputs makes it possible to test not only the start
of motions but also the action with sensors and limits.

It is possible to verify that the motion was defined using
the correct limit before crashing into a hard stop.

K & E E

Position
Welocity

Current

Motion #

OO0 00000 o0onoOoogoogono

smal || Cose |

Figure 42: I/O Exerciser Example

Scope - Advanced Troubleshooting

Exercising the I/O will go a long way to verifying initial machine operation, however, it isn't always enough.
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Sometimes a machine problem occurs during the motion or it is timing dependent. To identify and fix those
problems you need real time capture of everything about the motion and the machine. That's where the
MotionSet Scope comes in. The Scope provides real time capture of up to four channels at once and then
displays them for analysis. The trace can be saved to a file for further analysis or recalled later for review.
The data-logging is done in the Indexer, buffered and then uploaded to the Scope for display to eliminate
communication lag issues.

The Scope features
*  Multiple triggering sources and options,
*  Capture up to 4 channels,
e Variable time base,
*  Ability to save and load previous traces,
*  Frequency plots to find machine resonances,
*  multiple cursor measurements, zoom, pan, marker and overlay display capabilities.

To understand the machine operation you need to see more than just the motor velocity. Scope supports
capturing 4 channels simultaneously, from 27 choices which include:

Motion Signals Hardware signals Other information

Position actual Analog input 1 and 2 Bus current

Position commanded Motor Zref Bus voltage

Position Error Phase U current Current actual

Velocity actual Phase V current Current commanded

Velocity commanded Phase W current Motion number

Aux Position actual Digital Outputs - all PLS 1, 2, 3 state

Aux Velocity actual Digital Inputs - all PLS 1, 2, 3 position
Aux Zref

Table 30: MotionSet Scope Signal Selections

Triggering options include continuous capture, manual trigger or source triggered. Source triggering
provides the ability to trigger on hardware signals as well as many motion status points so you can zoom in
around a specific event. The choices include:

Hard signals Motion Status Other items
Any Input, IN1 - IN14 Motion Initiate Drive Fault
Any Output, OUT1 — OUT8 In Motion Drive Alarm
Motor Zref In Accel Drive Error
Aux Zref In Decel PLS1

At speed PLS2

In Position PLS3

At rest Chain start
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Hard signals Motion Status Other items
Jog Chain end
Home Initiate Aux encoder moving

Table 31: MotionSet Scope Trigger sources

A Scope and Tuning video, found on the Ormec website,
shows the scope in operation during a tuning example. It can
be easily accessed by clicking the image to the right.

O St © Achiancmiimode
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Custom Motor Definition

MotionSet comes with an extensive library of defined motors, however, you may still need to add your
specific motor before using it. Adding a motor definition to the motor database is simple, with two
approaches available. You may start with an existing motor definition, making the appropriate changes or
you can begin with a clean slate and enter or learn the motor.

MotionSet stores motor definitions in two databases, ORMEC Motor Database and Custom Motor Database.
All motors you define are stored in the Custom Motor Database. All motors defined by Ormec are stored in
the ORMEC Motor Database. The primary difference between the two is that the ORMEC Motor Database
may be replaced with newer versions when MotionSet is enhanced but Custom Motor Database will never be
replaced in a MotionSet upgrade. This protects any definition work you do.

Editing an existing motor begins on the >y gj"ginm Motor Selection

Motor/AuxEnc branch of the Project Tree'. Select y %j;int Log T —
the closest motor (or some motor) from either R\

database and then click the Edit button. I Drive

Sereg | MAC-M -

This will bring up the Custom Motor Editor
. . . . Seth " | .

window which looks like this. Note that you must ﬁ nzti:ris Model [ MACVAOTIDZ S8f-)2 &

be disconnected from the Indexer to-edit a motor. -'}; P [ Motor using Motor wizard_|
uning

be done off-line for safety reasons, preventing inadvertent motions.) When dgne, click OK and the new

motor is saved in the Custom Motor Database. If g BER
you want to rename the motor use the Custom Motor |
Model Mame:  MAC-MADDYD2
Database, started from the toolbar.
Feedback | Performange | Electical/Thermal | Curent Loop
File  Edit ©Cnline Tools  Help
= - Feedback/Tupe b otor type
H s 3 =]
: J L Lﬂ | | '&;:I ol _— ﬁ Quadrture with halls v © Rotary
Linear
Resolution 2192 5| cntfrev
. . . .. b axil Speed 5000 % | RPM at Rated Yol
Using the motor wizard begins with a new definition . S i
and the wizard can measure nost of the needed
. . . [ Encoder Swap
parameters. Starting the motor wizard is O] Hall Swap
accomplished by eithet clicking on the “Add Motor
using Motor Wizard” or using the ICON on the
tOOlbar- Description Brushless AC Servomator, 230%AC, 8132 Count Incremental Encoder
The toolbar ICON is available only when you are
connected to the Indexer. VI———
Series  MACM TS =

When the Motor Wizard starts it will look like the screen shot in figure 43. The steps to learn your motor
are:

1. Enter the top five values as they are required.

a) The Feedback type is read from the Indexer and is based on the encoder found at power up. If
incorrect change it.

b) Rated voltage is the motor's rated voltage, not what you have connected.
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¢) Peak current is motor peak, as read from the datasheet in RMS amps/phase
d) Continuous current for the motor, as read from the datasheet, also in RMS amp/phase.

e) Maximum speed of the motor, as read from the datasheet, in RPM. This should be the speed
when run at the Rated Voltage entered above. This should be the voltage based speed, not bearing
speed if different. (Some vendors list two maximum speeds, one is speed based on back EMF,
which is the driven speed and a second speed which is a bearing rating.)

2. If desired, enter the datasheet motor construction data. These values will be measured when the
wizard is run. If you don't know the values, they don't need to be entered.

"3 Motor Wizard

Yalue Matar Type
Motar Model | MAC-GOOBAT-_2 ® Rotary

Detected: Quadrature encoder

| [uadrature w

1. Must enter
these

Datazsheet value

Enter thezes Walts AT

wvalues from the
Peak Current rmotor datazhest RMS amps per phaze

and then prezs
Continuous Current the Bun '\E"izard KR B RMS amps per phaze

buttan below. 4. After running select
Max Speed 6200 % FPM . 9

P which value to use
Therrnal Switch [] es
Datasheet value Use? Measzured ¥alue
Fesistance Ohrz line ta line 0.0
Inductance mH line to line 0.0
Feedback Counts 8000 = 0
2. May enter —

Feedback Offset Electrical Degrees 0
kd akor Kt 1.760 % in-lbs/RMS amps per phaze 0.000
b akor [nertia 0.000130 3 in-lb-gec? 0.000000

J. Run the
wizard
"

| |Feedback bype determined

Figure 43: Motor Wizard
WARNING: Verify that the motor is disconnected from any loads and that it is safe to move. When
the wizard runs the motor will move. You should be prepared.

Clogze

3. Run the Wizard — click on the “Run Wizard” button in the lower left corner. This will start the motor
analysis. You should see entries in the Measured Value column being filled in as the tests progress.

4. Make a choice of values — There are now two columns of values, datasheet and measured. Click on
the boxes in the 'Use?' Columns to select which values to use. How do you pick? Datasheet values
are usually design parameters and may or may not be tested. They are set to cover all copies of the

1

[\
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motor, allowing for inevitable production variations. The measured values apply to this specific
motor. If it is on the fringe of the manufacturers range then it may not be completely representative
of all copies of the motor. The selection depends on how much the values differ, if you plan on using
more of these motors or if this is a single application.
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Fieldbus Support

Many applications require or can be enhanced by the addition of real time communication of parameters and
status. Such communication allows a HMI to continuously display status such as position or speed or to
change the parameters of a motion as product variations come down the line. It allows a PLC or supervisory
computer to change motion parameters as changes in the machine occur.

Though real time communication is possible using the USB or standard Ethernet ports improvements can be
achieved using an industrial Fieldbus. A Fieldbus offers a defined structure and protocol making
implementation simpler and quicker because of the established software base. Most PLCs and supervisory
computers either have or can have a Fieldbus interface installed, eliminating the need to define and
implement all of the communication support.

The ORMEC Indexer supports a number of Fieldbus interfaces which can be included in the Indexer when
ordered. See section Decoding Model Numbers for ordering information.

Ethernet/IP:

Ethernet/IP (Ethernet Industrial Protocol) is a standard industrial network protocol maintained by an
international organization called ODVA (Open DeviceNet Vendors Assoc.) It is designed for use in industrial
automation. The Ethernet/IP protocol is built on CIP (Common Industrial Protocol) which in this case
operates on a standard TCP/IP stack. There is no special hardware required for Ethernet/IP, it is compatible
with existing Ethernet infrastructure (cabling, switches, etc).

When the Indexer is purchased with Ethernet/IP installed, you simply need to connect an Ethernet cable from
the Indexer J3 connector to a network that has an Ethernet/IP scanner (often a PLC or supervisory computer).
Using MotionSet, Indexer parameters are configured using a graphical drag and drop interface to be visible
on the Ethernet/IP network. When the scanner device is configured with the same parameter mapping, values
are updated automatically between the scanner and Indexer. You are insulated from the details and
complexities of communications between the devices.

Overview

Transfer of information is accomplished by defining 2 packets of information, one contains information sent
to the Indexer and the other has information from the Indexer. Each packet is defined as a list of Indexer
parameters. That mapping defines the location to get information to place in the outgoing packet or the
location to store information found in the incoming packet. The packets are transferred and the software on
the opposite equipment uses the mapping to reverse the process. The scanner needs to be configured with a
matching set of parameters in the packet and is automatically updated in a Class 1 connection to the Indexer

Setup is a 3 step process. The first step is to install or have installed the hardware and protocol software in
both pieces of equipment. Second step is to define the mapping of Indexer registers to the input and output
registers and load those definitions into the Indexer. The third step is to configure the Ethernet/IP scanner to
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match the parameters on their side to the incoming and outgoing packet. For an example on configuring a
Logix PLC refer to the online help in MotionSet. Look for the topic “Ethernet/IP” in the Index.

Hardware Configuration:

Hardware configuration of the Indexer is simply a matter of including the Fieldbus selection in the model
number when the Indexer is ordered. Ethernet/IP support will be included in an Indexer when the fieldbus
option identifier is 1. For example, SAC-XD2xx-xxx1xx

Software Configuration

The software configuration is a matter of defining the register to variable mappings for the input and output
packets as well as the Ethernet configuration. This definition is done using the MotionSet configuration

software.

To configure, begin by selecting the Fieldbus branch in the project screen. Place a check next to the Fieldbus
name to indicate that a Fieldbus is installed and then select Ethernet/IP as the installed Fieldbus. You should
then see a display similar to that shown to the below.

[ MotionSet - N:\PROJMC ustomer\TargetMachinedQA 79010.mset™

File  Edit  Online  Tools  Help
HRNEN" NEENEENE LA s N B ED 19z.168.1.250 - | @
=] :;!,J Monitor o=
:!,J Courters el s
d Event Log Selected Fieldbus | [SUEEIGEIE | Installed Figldbus: Offline
VW Wersions
= '\"'L Setup Figldbus Settings
Dirive .
B MotorbusE ne Ethemet/IP zethings [ Enable DHCP
; Host name | OimecaE_Fieldbus
T User Urits Mo DHCE
é% Settings 0 (B4 chars max)
2 Opi IP Address 168 0192 . 260 .2
phions
L FLS Subnet Mask 285 255 .0 285
i Tuning Default Gateway 168 152 1 .2
& 10 DNS Server1 168192 .1 .2 Ethemet speed | Auto -
2Ll . DNS Server2 168 132 .2 .2
2 Input Mapping
@ Output b apping
£y Motions
= /4 Home Figldbus Diagnostics
_+Jog Ethemel/IP diagnostics Current Ethernet configuration
A\ Motion T able IP Address 0000
Link sensed @ Subnet Mask | 0.0.0.0
IP establizhed @ Drefault Gateway | 0.0.0.0
Input Words DMS Server 1 0000
DMS Server 2 0000
COutput wiords
Host name
Fieldbus rate msec Dt
129 2013-05-17



Indexer Reference Manual Fieldbus Support

Ethernet/IP Settings

The Ethernet/IP settings shown in the middle of the Fieldbus screen are used to configure the network
settings for the Indexer Fieldbus adapter. If J3 is connected to a network using DHCP to allocate IP addresses
then all that is needed for configuration is to check the Enable DHCP box and specify a Hostname for the
Indexer. If the network needs manual configuration, uncheck the Enable DHCP box to enable the network
settings section, allowing the IP Address, Subnet Mask, Default Gateway, and DNS servers to be configured.
MotionSet must be in connected mode to allow these parameters to be sent to the Indexer.

Fieldbus Diagnostics

The bottom section of the Fieldbus Setup screen contains diagnostic information about the current Fieldbus
configuration on the Indexer. While connected to the Indexer, it will show the cable connection status (Link
sensed) and if the hardware has established an IP address (via DHCP or manual configuration). The Input
Words and Output Words fields show the current size of the Input and Output packets which have a maximum
of 120 words. Fieldbus Rate shows how often the Indexer is updating the parameters in both directions. This
is different than the scan rate of the Ethernet scanner since the Indexer is updating information asynchronous
to the Ethernet/IP update rate.

Input Mapping

The next step in software configuration is to define the Input register mapping. Input mapping defines the
parameters which will be sent to the Indexer from the scanner (i.e. a PLC or host computer). Select “Input
Mapping” on the project tree. That brings up a list of Fieldbus Registers and the value assigned to the
register, shown in the right column. The center column contains all of the possible parameters which can be
mapped to the Fieldbus input registers. Assigning a parameter to a Fieldbus Register is done by dragging and
dropping the parameter to the register. In the example below 3 assignments have been made. The PLS 1
Enable has been assigned to Fieldbus Register 1. This allows the PLS to be easily turned on and off. The

€ M=

File  Edit ©Onlne  Tools  Help
= - | i L Edl 192.188.1.250 = | @
= _;_) b oritar +- Contral Fieldbuz Aeg # Assigned value Drive Reg 1
\1'_; Counters =140 Config 1 PLS 1 Enable 2050
ﬂ Ewent Log Analog Input 1 Low Paszs Filker En: 3 {empty? 1]
\.!{' Wersiong Analog Input 2 Low Pass Filker Eng 7 Motior 0 - ChainT o 601
= \-_& Setup Analog Output 1 Function 4 F— 0
Drive Analog Output 2 Function FPY
Bp MotorbuxEnc Analog Output 1 Scale E {empty} u
7 User Units Analog Output 2 Scale E [2] ation 3 - Aepeat Count E104
é—z’ Settings +- Mation T able 7 [2] Motion 3 - Repeat Count E105
#* Options +- Latched Position g8 {empty} 0
JLPLS - Mizcellansous g {ermphy} o
2 Ifé Tuning 10 {empty} 1]
=+f Digital Inputs _11112 Eemp:yi g
4= Digital Dutputs SR
& Analog Input 13 {empty} 0
= Fieldbus 14 {emply} 0
7] |nput Mapping 15 {emphy} o
@ Output Mapping 16 {empty} i
=R M?tilins 17 {empty} o
nme -nr [ N -~
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motion executed after Motion 0, the ChainTo value, is assigned to Register 3 allowing a different motion to
follow motion 1, based on information in the PLC. Finally the Repeat Count for Motion 3 is assigned to
Registers 6 and 7. Two registers are needed because the value is a 32-bit value and Fieldbus registers are 16-
bits.

Output Mapping

Output mapping defines the parameters which will be sent from the Indexer and input to the PLC or
computer. Selecting “Output Mapping” in the project tree will bring up the list of output Fieldbus Reg #
mapping in the right column and all possible parameters in the center column. Just like Input Mapping,
assignments are made by dragging a parameter from the center column to a register in the right column. In
the example shown below output register 1 will have the value of the currently executing motion #. (This is
the same as the value displayed on the front of the Indexer.) Fieldbus registers 2 and 3 provide the position
error. Registers 5 and 6 have the position latched when Input 1 became true. Note that the position error and
latched position each occupy 2 Fieldbus registers. This is because Fieldbus registers are 16-bit values and
those parameters are 32-bit values.

In both input and output mappings, a parameter can be removed from a Fieldbus register assignment by
dragging the entry in the right column to the trash bin at the bottom of the column.

G MotionSet - N:\PRONCustomerYTargetMachineV0AT9010.mset*

File  Edit ©nline  Tools  Help
AR N=" NEERENE: LA N T B ED 192.168.1.250 * | @

=2 j',J tanitor Fieldbus Reqg # Assigned value Drive Feg #  |»&
:y Counters Contral 1 Currently executing motion # a05e
& Ewent Log = 140 Config 2 {empty} 1]
\':I' ‘;"ersinns Analog Input 1 Low Pass Filter Eng 3 [2] Position Eror 2004
= etup Analog Input 2 Low Pass Filter Ene N
¢ u Drive Analog Output 1 Function 4 [2] Positian Error o A
By MotoribusEnc Analog Output 2 Function o [2]Input 1 Latched Pasition L
' User Units finalog Output 1 Scale E [2] Input 1 Latched Position 10007
éﬁ Settings Analog Dutput 2 Scale 7 {empty} 0
#* Optians Mation T able 2 {ermphy} 0
JL FLS Statusz 9 {empty} 0
J Tuning Latched Position 10 {empty} 0
= 140 Fault Log 11 {empty} 0
=pf Digital Inputs D5P Diagnostics 12 (empty} 0
«f Digital utputs CF Status Py
@ Analog Ihput tizcellaneous E tempty} !
=it Fieldbus td anufacturing Info 14 {empty} 0
@ Input Mapping 14 {empty} 0
=Y Output bapping 16 {empty} 0
= Motions 17 {empty} 0

Fieldbus Status LEDs

LED1 and LED?2 are used to indicate status for an installed fieldbus module. The meaning of the LEDs is
dependent on the type of fieldbus installed.

Fieldbus: Ethernet/IP

Module Status LED
LED1 Off

No power
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Green Controlled by a Scanner in Run state
Green, flashing Not configured, or Scanner in Idle state
Red Major fault (EXCEPTION-state, FATAL error, etc.
Red, flashing Recoverable fault(s)
Network Status LED
LED2 Off No power or no [P address
Green On-line, one or more connections established
(CIP Class 1 or 3)
Green, flashing On-line, no connections established
Red Duplicate IP address, FATAL error
Red, flashing One or more connections time out (CIP Class 1 or 3)

Specifications
Ethernet speeds supported:
10 Mb, half or full duplex
100 Mb, half or full duplex
Input packet size
120 register maximum, 16-bit registers.
Output packet size
120 registers maximum, 16-bit registers
Packet transfer frequency

1 kHz maximum. The packet transfers are controlled and initiated by the Ethernet/IP server. This rate
is the fastest the Indexer can be guaranteed to respond.
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Aka Troubleshooting

The first table in Solving Problems is for general problems.

The second table is a list of Error codes and what actions to take when they happen.
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What went wrong Wll:zgpdelg it What to do or how to fix it

DC Input: 1) Verify the voltage on TB1.
2) check model number for -*A****_ This is an AC input drive.
The DC connections on TB1 are now an output and are diode

) ) protected. Applying power will be blocked by the diode.
Applied power and nothing Switch to AC input on TB2.

happened. No lights or When power applied. - - -
activity. AC Input: 1) Verify control power connections are on pins r &

t of TB2 and that the voltage is above 85 VAC.

2) check model number for -*A*****_ [f the A is missing (then
a D) this is a DC input drive. No AC control power circuitry
exists. Switch to DC input on TB1.

Verify that the Indexer is enabled. This is indicated by the right
decimal point in the status display. No motion can be executed
while disabled.

If working from the I/O exerciser 1) make sure that you have
turned on override by checking the box next to the input, 2)
make sure to hold the mouse click long enough.

Closed input and motion If using physical I/O 1) use MotionSet or the I/O exerciser to
didn't happen monitor the inputs and verify that the Indexer is seeing the input,
2) if the input is working check that the input is mapped to
Initiate the motion and 3) verify that a motion is defined at the
motion number which is initiated.

If a motion is already running then another motion cannot be
started while the motion is in process. This includes the dwell
time at the end of the motion previous motion. Check the dwell
time on all motions.

When configuring more than one Indexer you will likely move
your Ethernet cable from one unit to another. Microsoft
windows will sometimes have a problem when you try to
connect a second device with a different MAC address using the
same IP address. (Each Indexer has a different hardware
physical address, called a MAC address.) You can clear the
Windows table by executing the following command in a
command window.

arp -d 192.168.1.250

(Use Start — Run and then cmd or command to open a command
window.)

After changing

Ethernet won't connect .
connections

The motion velocity will be automatically reduced if the move
Motion didn't run at isn't long enough to allow the motor to reach the input speed.
expected speed. This primarily happens with absolute moves (move to an
absolute position) when the distance to travel is short.

Table 32: Troubleshooting Guide
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The Fault Code table provides an understanding of the Fault Codes which may be displayed on the Indexer.
A Fault is defined as a problem which is severe enough or has a safety risk such that motion cannot be
initiated or continued. This differs from a warning where operation may safely continue.

All Faults will disable the Indexer. Energizing the output power and control of the motor cannot happen due
to the severity of the problem.

Faults are displayed on the 2-digit display near the upper left corner of the Indexer. All faults are 2 digit
numbers and begin at a value of 70. The value 70 is larger than an valid motion number. During normal
operation the Indexer will display the running motion, which is a number from 0 to 32. This is normal and
does not indicate an error.

Some of the Faults have an extended code which provides additional detail about the problem. Faults
displayed on the Indexer show a main fault code followed by an underscore and extended code number.
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Solving Problems

Main
Fault
Code

Exten
ded
code

Meaning

Action to take

0to 32

This is normal operation. The number indicates the motion
table entry which is running.

70

Offline

75

Tension too high

The actual tension has exceeded its maximum limit

76

Tension too low

The actual tension has exceeded its minimum limit

77

Forward software travel limit
exceeded

The actual position is more positive than the forward software
travel limit

78

Reverse software travel limit
exceeded

The actual position is more negative than the reverse software
travel limit

All 90s

Internal error

Contact ORMEC Service

A0

Indexer RMS current limit

Indicates that the Indexer's RMS current limit has been
exceeded. (An FO indicates that the motor's RMS limit has been
exceeded.) The RMS limit is basically an average current. The
limit is equal to the Indexers current rating. Current above the
limit can be applied for a short time without error. The amount
of time varies and is dependent on how much above the current
rating and how high the average is when the short term
excursion occurs.

a) RMS current limit problems are usually application related.
High average currents usually mean more current (power) was
needed than anticipated.

b) If the machine has been running for some time then look for
load changes. Check machine binding, increased friction,
higher loads, off center loads. Check for faster speeds, which
require more power.

c) If this is start up then additionally check inertia and loads.
Verify that the machine parameters are as expected.

A larger drive may be needed if additional loading is found and
can't be reduced.

Al

Indexer Peak current limit

Indicates the Indexer's Peak current limit has been exceeded.
XD models XD203 — XD215 allow a peak current of 3x rated
current. This fault indicates a very high current.

a) Look for external short circuits.

b) Check motor selection. If the motor resistance and
inductance defined are significantly different from the actual
motor high peak currents are possible. Such a mismatch can
happen if the wrong motor is selected, or if a custom motor has
incorrect values entered. It can also happen if the motor
windings have been damaged and therefore differ from
specifications.
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Solving Problems

Main
Fault
Code

Exten
ded
code

Meaning

Action to take

A2

Hardware Protection Fault -
Current limit

The Indexer hardware fault has occurred. Normally this is
caused by a motor short circuit or short circuit on the motor
outputs. It can also indicate a Regen overcurrent, IGBT
overtemperature, low internal control voltage.

a) Check for external short circuits. Disconnect the motor
power cable (TB4) or the regen output (TB3) and try again. If
the condition does not repeat it is most likely external.

b) Allow to cool down to check for overtemperature.

c¢) A low internal control voltage is rare. This cause requires
return of the Indexer for repair.

A3

Bus voltage too low

The measured bus voltage is less than half the selected value.
a) Check the bus voltage setting in the project. Running at 115
VAC with a setting of 230 VAC will often result in this error.
b) Check wiring. If MotionSet reports a good voltage under no
load then look for issues which will cause voltage sags during
operation.

A4

Bus voltage too high

The bus voltage has risen above the safe limit for the hardware.
On 230 VAC series drives the threshold is about 400 VDC.

a) The usual cause is decel rates. If the fault primarily occurs
during deceleration then adjustments are needed. Decelerating
slower or less load can help. If necessary the regen option may
needed. When decelerating the rotation energy in the load must
be removed. If friction is not sufficient then the excess energy
will raise the bus voltage.

b) Check voltage on incoming power at L1, L2 and L3. If too
high correct.

A6

Motor configuration missing

The Indexer was enabled but no project definition has been
loaded. Connect with MotionSet and load a project.

A7

Function not allowed while
enabled

It is illegal to perform certain operations while a motor on the
drive is enabled, such as changing the configuration of the
drive. An attempt was made to write parameters for the
'Number of Poles ' or Resolution to the drive while the drive
was enabled. The drive must be disabled before changing these
parameters.
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Solving Problems

Main
Fault
Code

Exten
ded
code

Meaning

Action to take

A8

Invalid commutation position

A Drive configured for a motor with an absolute encoder was
commanded to enable when the absolute encoder was
discharged, or while the commutation position was invalid, or
the Absolute battery power output was toggled on a Drive
configured for an incremental encoder.
The commutation position is invalid on a drive configured for
an absolute encoder motor when:

O The Drive is powered up, prior to drive configuration.

O An open encoder line is detected.

O During trapezoidal commutation.

O "Number Of Poles" is written.

O "Resolution" is written.
The commutation position becomes valid when the absolute
encoder's position is read.

A9

Motor power phase loss

Indicates that one phase of motor input power is missing.
Check L1, L2 and L3. Input phases are only checked when the
drive is enabled. This error usually occurs when there is
insufficient delay between the application of motor input power
(usually closing a contactor) and enabling the drive.

AA

Softstart SCR error

Some models use an SCR in the inrush control. The SCR must
be turned on before the Indexer can be enabled. This error
indicates that the SCR has not been turned on and is only
generated on the transition from disabled to enabled. The usual
cause is insufficient delay between applying motor input power
(bus power) and enabling the drive. An extended error code
may be included to help in troubleshooting this error.

Bus voltage not high enough. Either the AC input is too low or
not enough time has elapsed to charge the bus capacitors.

Indicates that one phase of motor input power is missing.
Check L1, L2 and L3. This could be a missing signal or it could
be caused by enabling too quickly after applying power.

Inrush current not complete. The current needed to charge the
internal capacitors must be complete before turning on the SCR.
It takes a few cycles of the AC input to complete the charging.
Enabling too quickly after turning on motor input power can
generate this error.

Another possibility is that there is a connection to the RG1 or
Bus+ connection. A short circuit or incorrectly mounted regen
resistor will cause current which will prevent the SCR from
being turned on.

After the first three conditions are met the Indexer waits up to
50 msec to turn on the SCR.
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Main | Exten Meaning Action to take
Fault | ded
Code | code

AB Safe Torque Off not energized The Safe Torque Off option is installed and one or both STO
inputs are not energized. Both inputs require current before the
drive can be enabled. This error indicates an attempt was made
to enable the drive before that happened.

AC Overtemp or Inrush problem This error occurs during Indexer operation. It indicates that
either the IGBT has overheated and needs to cool or that there is
a failure of the softstart SCR.

AD Estop input active

AE Indexer upgrade required A requested feature is not available in this version of software.
Update the Indexer software.

AF Low control voltage Indicates that the on-board self diagnostic has detected that the
Svdc power supply is too low.

BO Indexer upgrade failed An attempt to upgrade the software in the Indexer has failed.
An extended code may be displayed.

1 A checksum error occurred when verifying the downloaded
copy of the new software. Retry the download. If the problem
persists contact ORMEC service.

2 The downloaded software is not compatible with this hardware.
An identifier in the software indicates that it will not work on
this hardware. Check any compatibility information included
with the software. Reinstall the software to be downloaded.

3 After programming the on board FLASH memory a checksum
was calculated and the value was incorrect. Safe operation of
the Indexer is not possible. Contact ORMEC service.

4 An internal flash error occurred while programming the on
board FLASH memory.

B1 Nonvolatile memory failure

1 A failure occurred loading the nonvolatile memory.

2 A failure occurred saving the nonvolatile memory.

3 Power up restore from nonvolatile memory failed, resetting to
factory defaults. This error may occur each time the Indexer is
powered off for more than 20 hours. Connect MotionSet and
restore the project.

6 Low battery fault
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Solving Problems

Main | Exten Meaning Action to take
Fault | ded
Code | code

CO0 Exceeded maximum position error | Actual position error exceeds the limit set in the project. The
limit is set on the Setup |Settings page.

Note if the error repeats and in what portion of the motion the
error occurs.

a) During acceleration — position error increases during
acceleration and deceleration. Check for position error limit too
small. Check tuning — too soft increases errors. Check
acceleration rate — too fast may be physically impossible.

b) during constant velocity — Check for position error limit too
small. Check for binding producing a perturbation.

Cl Overspeed commanded The commanded speed exceeded the software configured speed
limit. The application-specified Max Speed is set on the
Settings page in MotionSet

C2 Motor overspeed The actual (feedback) speed exceeded the software configured
speed limit. The application-specified limit for Max Speed is
set on the Settings page in MotionSet

C3 Overtravel limit asserted Motion was commanded further into a travel limit, while still
active. Once an overtravel limit is reached further motion
cannot be commanded into the limit. Motion off of the limit is
possible, but not further into the limit.

C7 Motion Segment Overflow

C8 Missing Motion Table

CB EBC overflow Pacer backup compensation overflow.

CD Home timeout The motor traveled a distance greater then the specified homing
timeout without achieving the home condition. Possible causes
include a missing home sensor.

CE Auxiliary feedback overspeed The auxiliary encoder's actual speed exceeded the specified
limit.

DO Unassigned Motion Commanded an undefined/unassigned motion

DI Error as Fault Errors are configured to generate faults. The extended fault code
contains the error number.

D2 Too many motions Too many simultaneous motions have been commanded
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Solving Problems

Main
Fault
Code

Exten
ded
code

Meaning

Action to take

FO

Motor RMS current limit

Indicates that the Motor's RMS current limit has been exceeded.
(An A0 indicates that the Indexer's RMS limit has been
exceeded.) The RMS limit is basically an average current. The
limit is equal to the Motor's current rating. Current above the
limit can be applied for a short time without error. The amount
of time varies and is dependent on how much above the current
rating and how high the average is when the short term
excursion occurs.

a) RMS current limit problems are usually application related.
High average currents usually mean more current (power) was
needed than anticipated.

b) If the machine has been running for some time then look for
load changes. Check machine binding, increased friction,
higher loads, off center loads. Check for faster speeds, which
require more power.

c) If this is start up then additionally check inertia and loads.
Verify that the machine parameters are as expected.

A larger motor may be needed if additional loading is found and
can't be reduced.

F1

Encoder wire open

The Indexer has detected a problem with one of the feedback
wires on connector J6, motor feedback.

Indicates that the Indexer is configured for quadrature feedback
and that one of the wires ENCA, ENCA', ENCB, ENCB' is
open or shorted. Could also be caused by a failure of one
channel of the encoder.

Indicates that the Indexer is configured for a Yaskawa serial
encoder and that communication to the encoder has failed.

F2

Auxiliary encoder wire open

The Indexer has detected a problem with one of the feedback
wires on connector J7, Auxiliary feedback. One of the wires
ENCA, ENCA', ENCB, ENCB' is open or shorted. Could also
be caused by a failure of one channel of the encoder.

F3

Invalid Hall state

The Indexer has detected a problem with Hall feedback. Valid
hall states are 1 — 6. This error indicates a Hall value of 0 or 7
was detected. Usually caused by a wiring error on J6. Check
wires ENCU, ENCU', ENCV, ENCV', ENCW and ENCW".
Can be caused by selecting the wrong type of feedback, causing
the Indexer to look on the wrong interface for Hall information.
The extended codes indicate which interface was tested.

Invalid Hall on quadrature/incremental encoder interface.

Invalid Hall on Yaskawa encoder interface.

Invalid Hall on Sigma II encoder interface. This usually
indicates that serial communications with the encoder have
failed.

Invalid Hall on other interface.
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Solving Problems

Main
Fault
Code

Exten
ded
code

Meaning

Action to take

F4

Motor Overtemp signal error

Indicates that the Motor Overtemp input on J6 is not conducting
current. When used the input must be sinking current to be OK.
a) Check motor temperature. If high then cool and restart. If
repeated failures review application.

b) Check wiring. A broken wire can cause this fault.

F5

Feedback option not recognized

The drive firmware does not recognize an installed feedback
option board. The drive has detected an installed option
module, but does not recognize and/or support the module type.
To correct the problem try,

a) Verify that the drive firmware supports the option module.
Update the drive firmware if not.

b) Check the installation of the module to verify it was installed
correctly or hasn't come loose.

¢) Return the unit to ORMEC for repair/replacement of the
module.

F6

Motor overtemp mode error

Indicates that the Indexer is configured for no Overtemp input
but the input is conducting current. This is a possible safety
error because temperature protection is not in place when it
might be expected.

a) If protection is desired change the project setting. Edit the
motor type and set thermal switch present.

b) If no thermal switch is present on the motor then find the
cause of the short on J6.

F7

Serial Encoder error

An error bit has been returned by the serial encoder. An
extended code may provide additional information. Some
errors can be cleared using an encoder reset command. Others
require a power cycle to clear.

The general error bit has been set.

The encoder has reported an over speed error.

The encoder has reported an absolute position error.

The encoder has reported a battery low error.

The encoder has reported an overtemp error.

~N | N AW

The encoder has reported a back up battery warning.

F8

Feedback type not recognized

A motor feedback type was requested in the project or motor
definition and that type is not supported on this Indexer.

a) Verify that feedback type should be supported.

b) Verify feedback type listed in motor definition.

¢) Drive version or firmware version may not support this
feedback device. Upgrade if possible.

An attached Tamagawa encoder returned an ID which is not
supported.
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Main | Exten Meaning Action to take
Fault | ded
Code | code
2 The attached Sigma II encoder returned an ID which is not

supported.

Table 33: Fault Codes
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Specifications

Environmental Specifications

Operating Temperature 0 to 50°C

Maximum surrounding air temperature 50°C

Storage Temperature -20 to +70°C

Operating and Storage Humidity 10 to 90%, non-condensing

Table 34: Environmental Specifications

General Electrical Specifications for 200V Drives

Incoming main power line voltage — TB2 pins L1, L2, L3

Warning: Use the servomotor's voltage rating to
determine the maximum input voltage for the
servodrive. Connecting 230 VAC when using a
115 VAC motor will destroy the motor and may
cause other injury.

XD203 and XD205 Single Phase, 50/60 Hz
(pins L1 and L2) 85 —-265 VAC

115 or 230 VAC typical
XD210 - XD260 Three Phase, 50/60 Hz
pins L1, L2 and L3 85-265 VAC

115 or 230 VAC typical

Control Power — AC input control power — TB2 pins 1, t, FG

Single Phase, 50/60 Hz

Vin SAC-XD2 - A 85-265 VAC
115 or 230 VAC typical
1A maximum
Vout With AC control power 24VDC output available 24V, +/- 7%
TBI1 pins 24V, 24R 1A maximum

Control Power — DC input control power — TB1 pins 24V, 24R, FG
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Specifications

Vin

SAC-XD__ - D

24 VDC, +/- 10%
1.7A maximum,
0.5A typical

Vout No output voltage.

TB2 pins 1, t are no connect

Table 35: Incoming Power Specifications — 200V Drives
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General Electrical Specifications for 400V Drives

Specifications

Incoming main power line voltage — TB2 pins L1, L2, L3

Warning: Use the servomotor's voltage rating to
determine the maximum input voltage for the
servodrive. Connecting 460 VAC when using a
230 VAC motor will destroy the motor and may
cause other injury.

TB2 pins L1, L2, L3

XD403, XD405, XD410 Three Phase, 50/60 Hz
85 -529 VAC
TB6 pins L1, L2, L3 230 or 460 VAC typical

XD417, XDA425, XD435, XD450

Control Power — AC input control power — TB2 pins 1, t, FG
Note 240 VAC maximum value.

SAC-XD4 - A

XD417, XD425 Single Phase, 50/60 Hz

. . 85-265 VAC
Vin  Not available on XD403, XD405, XD410 115 or 230 VAC typical
DO NOT CONNECT 460 VAC to control power 1A maximum
inputs
SAC-XD4 - A
XD435, XD450 Single Phase, 50/60 Hz
Vin These models require 230 VAC control power. 208 — 265 VAC
230 VAC typical
DO NOT CONNECT 460 VAC to control power 1A maximum
inputs
Vout With AC control power 24VDC output available 24V, +/- 7%
TBI1 pins 24V, 24R 1A maximum

Control Power — DC input control power — TB1 pins 24V, 24R, FG

SAC-XD4 - D 24 VDC, +/- 10%
Vin XD403, XD405, XD410 1.7A maximum,

XD417, XD425 0.5A typical

SAC-XD4 - D 24 VDC, +/- 10%
Vin  XD435, XD450 3.0A maximum,

2.2A typical

Vout No output voltage.

TB1 pins 1, t are no connect
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Table 36: Incoming Power Specifications — 400 VAC Drives

Mechanical Specifications

Weight
Indexer Model Ibs
(nominal)

SAC-XD203 (no pacer) 2.6
SAC-XD203 (with pacer) 2.9
SAC-XD205 (no pacer) 2.6
SAC-XD205 (with pacer) 2.9
SAC-XD210 4.8
SAC-XD215 5.0
SAC-XD225 18.3
SAC-XD235 18.3
SAC-XD260 18.3
SAC-XD403 3.8
SAC-XD405 53
SAC-XD410 7.1
SAC-XDA417 18.3
SAC-XD425 18.3
SAC-XD435 274
SAC-XD450 27.4

Table 37: Indexer Weight
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Output Specifications

Rated Rated Output | Cont. Current Peak Current

Output 3 sec
Indexer Model Power (Amps

Power (hp) RMS/phase) (Amps

(kva) P P RMS/phase)
SAC-XD203 0.7 1.0 3 9
SAC-XD205 1.2 1.6 5 15
SAC-XD210 2.5 33 10 30
SAC-XD215 3.7 5.0 15 45
SAC-XD225 6.2 8.2 25 50
SAC-XD235 8.6 11.5 35 70
SAC-XD260 14.3 19.2 60 120

Notes: Rated output power requires 240 VAC input and 3-phase input (except
XD203 and XD205). Consult factory for ratings with other inputs.

Table 38: Motor Output Specifications — 200V Drives

Rated Rated Output| Cont. Current Peak Current

Output 2 sec
Indexer Model Power (Amps

Power (hp) RMS/phase) (Amps

(kva) RMS/phase)

SAC-XD403 1.4 1.9 3 9
SAC-XD405 2.4 32 5 15
SAC-XD410 4.8 6.4 10 30
SAC-XD417 8.1 10.9 17 34
SAC-XD425 11.9 16.0 25 50
SAC-XD435 16.7 22.4 35 70
SAC-XD450 23.9 32.0 50 100

Notes: Rated output power requires 460 VAC input and 3-phase input. Consult
factory for ratings with other inputs.

Table 39: Motor Output Specifications — 400V Drives
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I/0 Specifications

Specifications

J4 1/0 connector
IN1, IN2, IN3, IN4, INS5, IN6,
IN7,INS, IN9, IN10, IN11, IN12

Optically-coupled Digital
Inputs

Internal resistance

4.7 k ohms

Current to turn on

1.8 mA minimum

Voltage to turn on

10 VDC minimum

Voltage maximum

27VDC

Turn on time (electrical)

10 usec maximum

Turn off time (electrical)

10 usec maximum

turn on and turn off times above.

Note: These inputs can have an additional software debounce which adds to

Table 40: Digital Inputs Specifications

J4 1/0 connector
IN13, IN14 (HS1, HS2)

Optically-coupled High Speed
Digital Inputs

The high speed inputs are lower voltage than the other 12 digital inputs.
They are designed so that a typical RS-422 style driver can activate the input.

Specifications measured HS1A to HS1B and HS2A to HS2B.

Internal resistance

560 ohms

Current to turn on

.9 mA minimum

Voltage to turn on

3 VDC minimum

Voltage maximum

6 VDCmaximum

Vr Voltage minimum (reverse blocking)

-5VDC

Turn on time (electrical)

150 nsec maximum

Turn off time (electrical)

150 nsec maximum

Table 41: High Speed Digital Input Specifications

J4 1/0 connector
OUT1, OUT2, OUT3, OUT4, OUTS5, OUT6

Optically-coupled Digital
Outputs

Note: current must be limited by external device.

Current

100 mA maximum

Vce On state Voltage, maximum

1.5 VDC at 100 mA

Off state Voltage

30 VDC maximum

Table 42: Digital Outputs Specifications
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J4 1/0 connector Optically-coupled High
OouT7, OUTS Current Digital Outputs
Note: current must be limited by external device.
Current 1000 mA maximum
Vce On state Voltage, maximum 0.9 VDC at 1000 mA
Off state Voltage 30 VDC maximum
Load Inductance 300 uH maximum
OUT COM current limit, this is the 2000 mA maximum

combined conducting limit. The total
On current from OUTS5 — OUTS8 cannot
exceed this amount.

Table 43: High Current Digital Outputs Specifications

J4 1/0 connector
AIN+, AIN-

Analog Input

Input Voltage, relative to drive gnd +/- 15 V max

Differential input, AIN+ to AIN- /- 10V typical

+/- 24 V max
Single ended input, AIN+ +/- 10 V input range
(AIN- grounded) +/- 15 V max.

Table 44: Analog Input Specifications
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Specifications

TBS STO Safety Circuit Terminal Block
S1+/S1-, S2+/S2-

Optically-coupled Digital
Inputs

Internal resistance

2.43 k ohms

Current to turn on

6.4 mA minimum

Voltage to turn on

17 VDC minimum

Voltage maximum

40 VDC

Reverse Voltage

7 VDC maximum

Turn on time (electrical)

10 usec maximum

Turn off time (electrical)

10 usec maximum

Table 45: STO Input Specifications

TBS STO Safety Circuit Terminal Block

Optically-coupled Digital

SOK+/SOK- Outputs
Note: current must be limited by external device.
Internal resistance 0 ohms typical

Note: Units prior to 11/29/2012

had internal 2.43k resistor

Current 18 mA minimum
25 mA typical
Vce On state Voltage, maximum 0.7 VDC at 10 mA
Off state Voltage 40 VDC maximum

Reverse Voltage

7 VDC maximum

Table 46: STO Output Specifications

Encoder Specifications

J6 Motor Feedback Connector
J7 Pacer Feedback Connector

ENCA, ENCA', ENCB, ENCB'

Quadrature Encoder Signals
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Common Mode Input -15 VDC to +15 VDC max.
Absolute Max. Input Voltage +/-25 VDC
i Elr it e 2
Quadrature Specification 90° +/- 45°
Differential Turn On Voltage Receiver Output
Vid>0.7V H
-0.7V>Vid<0.7V Indeterminate
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Vid<-0.7V L
Where Vid = ENCx - ENCx'

ENCZ, ENCZ' Encoder Reference Signals
ENCU, ENCU', ENCYV, ENCV', ENCW, Hall State Inputs
ENCW'

Common Mode Input -12 VDC to +12 VDC max.

Absolute Max. Input Voltage +/- 25 VDC

Differential Turn On Voltage Receiver Output
Vid>0.2V H
-0.2V>Vid<0.2V Indeterminate
Vid<-02V L
Where Vid = ENCx - ENCx'

Single-ended Turn On Voltage Receiver Output
ENCx>3.0V H
2V>ENCx <3V In determinant
ENCx <2V L
ENCx' open

ENC PWR Encoder Power
Voltage 5.25 VDC +/- 5%
Current 450 mA max., each connector

TEMP', TEMP RET Overtemp Inputs

Intended for use with motors having thermal protector in or on the motor. To
comply with UL requirements the motor must have integral thermal
protection. Protection device should sink current when ok.

Should be normally sinking current to prevent on over-temperature condition.

Voltage, nominal. +12 VDC
Current, nominal. 2.5mA
Minimum Current to turn on 2.0 mA
Voltage max. +13 VDC maximum

Table 47: Quadrature Encoder Specifications
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J6 Motor Feedback Connector

Consult Ormec for longer.

SDATA, SDATA', SCLK, SCLK' EnDat Encoder Signals
Required protocols supported in encoder 2122
Digital portion only required. B
Resolutions supported 18-bit
Common Mode Input -7 VDC to +12 VDC max.
Absolute Max. Input Voltage -10 VDC to +15 VDC max.
Maximum Encoder rotational speed 7400 rpm
Maximum cable length. 10 m

Differential Turn On Voltage

Receiver Output

Vid>02V H
-02V>Vid<02V Indeterminate
Vid<-0.2V L
ENC PWR Encoder Power
Voltage 5.25VDC +/- 5%
Current 450 mA max., each connector

TEMP', TEMP RET

Overtemp Inputs

Should be normally sinking current to prevent on over-temperature conditio

Current to turn on

2.5 mA

Voltage max.

+12 VDC maximum

Table 48: EnDat Encoder Specifications
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REGEN Specifications

Minimum resistance of Drive Value
REGEN resistor
XD203 and XD205 50 ohms
XD210 and XD215 40 ohms
XD225 and XD235 7.8 ohms
XD260 5.0 ohms
Rrg XD403, XD405 and XD410 80 ohms
XD417 40 ohms
XD425 25 ohms
XD435 20 ohms
XD450 15 ohms
Maximum Average Drive Value
REGEN Power
XD203 and XD205 700 W
XD210 and XD215 1000 W
XD225 3000 W
XD235 4175 W
XD260 7100 W
Prg XD403 700 W
XD405 and XD410 1000 W
XD417 4000 W
XD425 5970 W
XD435 8350 W
XD450 12000 W
Turn on voltage,
maximum
Von XD2xx 395 VDC typ
(Note 1) XD4xx 775 VDC typ
Notes:
1) Voltage reduced when motor max voltage is set lower in MotionSet
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