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PREFACE

Congratulations!

You've just purchased the finest amplifier in its class. The PS-33xx Series is designed to
provide reliable long-term and economical operation in demanding field environments.
Without exception, the PS-33xx Series Digital Servo Drive outperforms every other
competitor in the critical areas of performance, integration via its extensive I/O, ease of
field service, and the versatility of its all-digital design.

The PS-33xx Series amplifiers are a new generation of digital servo amplifiers
available in current ratings from 3 to 20 amps continuous. The product series
includes three product families: the PS-33xxd, a Digital servo drive, the PS-
33xxi, an Intelligent servo drive, and the PS-33xxc Centennial servo drive.
Each model of the PS-33xxd/i Series utilize a space vector control agorithm
and each model of the PS-33xxc Series are DSP based. All models of the PS-
33xx Series can be configured to operate Brushless DC servomotors in an
analog current reference mode or as an analog velocity (speed) controller. The
PS-33xxc Centennial Series can aso be configured to operate induction
motors in either vector or variable frequency control. In addition, the PS-
33xxi and PS-33xxc are easily configured as a standalone programmable
position controller and interface to the application via extensive
inputs/outputs.  All modes of operation offer a PID loop-tuning feature to
optimize the performance of the selected servomotor.

Each PS-33xx Series unit is an amplifier, power supply, controller and
heatsink integrated into a single standalone package. The compact size and
integrated design of the PS-33xx amplifier simplifies the installation process
and reduces downtime should the need for replacement arise.
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Fundamentally, a PS-33xx amplifier is a computer that is dedicated to motion
control. Like every other computer it has its own operating system, data
storage capabilities, data manipulation capabilities, and interface for data
communications. In addition, its built-in inputs/outputs allow for hard-wired
connections for motor feedback and to sensor switches to ensure motion that is
“in sync” with a user’'s environment. All PS-33xx Series servo controllers
provide the user with the same basic components, including:

Communications interface to your host computer or T-330 Data Terminal
for programming or commanding the PS-33xx servo controller. The T-330
can only be utilized to enter user data or system parameters. The host
computer is required to create the high-level motion program.

A graphical user interface program, APImate 2.0°, provides the user with
the tools to quickly and easily configure the PS-33xx to a specific
application. APImate 2.0 is a Windows-based program that provides
Wizards for axis setup, tuning, and high level programming.

System software including commands, parameters, and user defined
variables that alow you to configure the servo controller to your
application, to enter and manipulate data, and to tune the performance of
the unit to your application.

Methods of control include the ability to accept Step/Direction, Step-
Up/Down, Quadrature, and Analog mode whereby you are commanding
the servo system via an analog £10 VDC reference in either the current or
velocity (speed) mode.

Hardware interfaces for enable, reset, drive-ok, foldback and user
programmable inputs (travel limits, home) and outputs that allow you to
interface to your machinery/equipment.

PREFACE
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The PS-33xxi (Intelligent) Series and the PS-33xxc (Centennial) Series Servo
Controllers accept high level commands directly, eliminating the need for a
motion controller and can be operated standalone or networked. Each unit has
the ability to store and execute motion programs. Additional features available
are:

Stored program mode refers to a method of control where you create and
store “mation programs’ on the servo controller system and execute the
programs when required. Motion programs provide the user with the
ability to perform repetitive functions without having to type each
individual command line every time you wish to perform the same
function. In this mode you may choose to initiate a program through your
communications port or establish a monitor program to allow an input to
“trigger” or begin execution of a particular sequence of commands.

Networked configuration allows for up to 31 axis from a single PC serial
port or similar host device. Multi-axis start and stop, along with on-the-fly
speed change, are only a few of the networked features available on these
units. The user must request the Intelligent Servo Protocol (1SP.doc) and
the Intelligent Motion Language (IML.doc) to gain a better understanding
of the network requirements.

Complex SPLINE tables of up to 16 data points on the PS-33xxi
(Intelligent) Series and 3000 data points on the PS-33xxc (Centennial)
Series Servo Controllers can be entered to define custom motion profiles
as afunction of time.

Complex CAM tables of up to 16 data points on the PS-33xxi (Intelligent)
Series and 3000 data points on the PS-33xxc (Centennial) Series Servo
Controllers can be entered to define custom motion profiles as a function
of the master encoder input. The Centennial series also offers an
Auxiliary PID loop for entry into the CAM tables.

Master/dave relationships can be developed from the secondary encoder
inputs, providing motion output asaRATIO, CAM, or SPLINE.
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The PS-33xxc (Centennial) Series Servo Controllers are one of the most
advanced DSP motion controllers available and will meet your needs into the
next century. Additional featuresfor the Centennial are:

The PS-33xxc Series can also be configured to operate 300volt induction
motorsin either vector or variable frequency control.

All modes of operation offer a Real-time Adaptive Tuning feature to
optimize the performance of the selected servomotor. This Real-time
Adaptive Tuning feature is bi-directiona and includes load and inertia
estimation and compensation. It also provides an Active Current Loop
Compensation gain and phase. Optimal performance can be obtained on
systems with varying inertial loads up to 50:1.

Additional analog inputs and outputs can be utilized to interface to the
user’s environment.

Advanced mathematical capabilities, 40 bit floating point, LOG functions,
and trigonometric functions are available to simplify programming of
complex motions.

Complex SPLINE tables of up to 3000 data points can be entered to define
custom motion profiles as a function of time.

Complex CAM tables of up to 3000 data points can be entered to define
custom motion profiles as a function of the master encoder input or as a
function of the Auxiliary PID loop.

Master/dave relationships can be developed from the secondary encoder
inputs, providing motion output asaRATIO, CAM, or SPLINE.

Auxiliary PID loop with 100 microsecond update rate can be utilized in
conjunction with the analog inputs, SPLINE, CAM, and master/slave
capabilities. Applications such as web-tensioning, pump, and motion
profiling can be addressed with ease.

iv
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The information contained in this document is provided for customer use only.
Every effort has been made to ensure the accuracy of this information.
However, APl Controls assumes no responsibility for any errors or omissions.
The information contained in this document is subject to change without prior

notice. Users' critical evaluation is welcomed to assist in the preparation of
future documentation.

Copyright © 1997 by API ControlsInc. All rights reserved.

Printed in the United States of America
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SUMMARY OF SAFETY
CONSIDERATIONS

This section contains duplications of each NOTE, CAUTION, and WARNING presented in

the body of this document. These safety considerations are grouped according to the
section that they appear in.

It is highly recommended that the safety considerations contained in this section be
reviewed prior to equipment installation or operation.

NOTES, CAUTIONS, and WARNINGS contained in the text provide
important information.

A NOTE provides additional or special information to assist
= operation/maintenance personnel. Disregarding a NOTE may cause
inconvenience but will not result in personal injury or equipment damage.

A CAUTION is provided in a procedure whenever electrical or mechanical
damage may occur. Failure to heed a CAUTION will result in some form
of damage to the equipment; however, personal injury is unlikely.

A WARNING is provided in a procedure where personal injury may occur

if the WARNING is not heeded. Electrical or mechanical damage may
also occur.
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Installation and Wiring

WARNING

When wiring the servo system, proper wiring procedures must be
followed. The wiring is to be performed only by qualified electrical
personnel familiar with the construction and operation of this equipment,
the hazards involved, and the National Electrical Code (NEC) and local
electrical codes. Equipment damage and/or injury could result if these
procedures are not observed. The user is responsible for conforming
to all applicable local, national and international codes.

If there is a conflict between recommendations in this manual and safety
codes, safety requirements must be followed. The user is responsible
for conforming to all applicable local, national and international
codes.

Allow a minimum distance of 12 inches (305 mm) above and below each
i drive and a minimum of 3 inches (78 mm) on each side of the drive to
eliminate the potential problems of heat generation and electrical noise.

To obtain rated output current from all amplifiers, the ambient air

Ca temperature below the amplifiers must be between 0°C and +50°C. No
heat generating devices, such as transformers, power supplies, or power
resistors, should be mounted directly beneath the modules.

Use ground straps made of 1 inch (25 mm) silver tinned flat copper braid
i to connect cabinet doors to enclosures, the first sub-panel to the
enclosure, and each sub-panel to the next.
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Where electrical codes call for the typical green safety ground wires, use
i them in addition to any ground strap suggested in this guide.

Set the unit's axis id and method of communications prior to proceeding
Ca with mounting. Once configured, we suggest that the front of each unit be

marked with its unique Axis ID to facilitate installation and startup.

Utilizing RS-422/485 communications cards by other manufacturers than

i those recommended by APl Controls may result in erratic behavior and
reduced noise immunity. (Use 10k resistors if not in PC Card, install at PC
end of communications cable).

Models of the PS-33xxi Series can be purchased with connections, (J4)
for a Control Area Network or CAN interface. If you have not purchased
this model, MAKE NO ELECTRICAL CONNECTIONS TO THIS
CONNECTOR.

Read Section 3.3.1 before proceeding with any system wiring!

Use Star grounding arrangement. Chain grounding or daisy-chain
arrangements should not be used.
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Where electrical codes call for the typical green safety ground wires, use
i them in addition to any ground strap suggested in this guide.

Do not mix power and control signal wiring in the same conduit, duct, or
Ca wire tray without 12 inches (305 mm) of separation.

High power wiring and low power DC signal wiring within the panel or
i enclosure should not share wire raceways and should be separated by a

minimum of 12 inches (305 mm) for parallel runs. If wire paths should

cross and touch, they should do so only at right angles to each other.

WARNING

When operating off single-phase VAC, ensure that you have taken into
account the amplifiers current de-rating. For single phase AC derate
current 33% at 115 VAC and 50% at 230 VAC. Failure to do so will result
in damage to the amplifier and is not covered under the manufacturer
warranty.

Use care to ensure the correct pinout is used for the main power
connections. Improper wiring will result in damage to the ampilifier.
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The section applies only to models of the PS-33xx that have been
purchased with the optional Control Power configuration. Do not make
connections to Ctrl+ and Ctrl- terminals; units not factory configured
for this option will be damaged. Units damaged, as a result of improper
installation will not be covered under API's warranty policy.

The Control power supply must be ISOLATED from chassis ground;
otherwise, equipment damage and/or injury could result.

External regen resistors are connected to the drive d-c bus voltage
that can reach 400 VDC. Connections to external regen resistors
must be electrically insulated and mechanically shielded for safety.
High voltage warning stickers are also recommended.

The two High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment. If you
need to operate these inputs as general-purpose inputs, at 30 VDC,
then a current limit 2k Wresistor must be installed in series with the
input.

NOTE

The RESET input on the PS-33xxc Series, if active when power is applied,
i will cause the unit to start its Boot-Load-Manager. This will cause the unit

to appear as if it has faulted, the unit will not respond to any 10 and will not
enable until the RESET input is in the inactive-state and then briefly active-
state again.

Correctly configure your power up sequence(s) to prevent accidentally
activating the unit's Boot-Load-Manager.

See Section 5.3.7 Update New Firmware for additional information.
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APImate 2.0 Software Setup and Installation

Before proceeding, REMOVE any previous installations of APImate 2.0
from your PC to prevent conflicts with older versions. Use Windows95
ADD/REMOVE Programs to uninstall previous installations.

To obtain APImate 2.0 upgrades, return the CD-ROM to your point of
i purchase with a purchase order that will be utilized for tracking shipment.
Upgraded software will be installed ONLY on the original CD-ROM.

Before proceeding, make sure that the ENABLE input is INACTIVE to
prevent accidental motion during the amplifier configuration process.
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System Startup

When the amplifier is shipped from the factory, the parameters are set for
velocity mode control.
@ y

*The High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment. The
preferred interface is a differential output for improved noise
immunity.

Before proceeding, make sure that the ENABLE input is INACTIVE to
prevent accidental motion during the amplifier configuration process.

Flowchart your axis application so that you can determine the function of

Ca inputs and outputs, configuration, operating mode, etc. This will save time
and assist in the startup of a new application. The importance of this
cannot be over emphasized.

The RESET input on the PS-33xxc Series, if active when power is applied,
i will cause the unit to start its Boot-Load-Manager. This will cause the unit

to appear as if it has faulted, the unit will not respond to any 10 and will not
enable until the RESET input is in the inactive-state and then active-state
again.

Correctly configure your power up sequence(s) to prevent accidentally
activating the units Boot-Load-Manager.

See Section 5.3.7 Update New Firmware for additional information.
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Each time the Axis Setup Wizard is accessed, the software will

i automatically disable the amplifier and change the ENABLE Mode (EM) to
Opto-In. This is done to protect the user and the application. If you are
utilizing the Software-Enable (SWE) command, the ENABLE Mode (EM)
must be changed after visiting the Axis Setup Wizard.

Low values entered for the Feedback Filter (FBF) may result in an
unstable situation. If FBF = 100 Hz, the feedback is sampled every .01
seconds.

When uploading new firmware, the user is prompted to observe
safety precautions to prevent accidental damage to the application.
The amplifier will be disabled while the firmware is being copied into
flash memory. POWER MUST NOT BE INTERUPTED DURING
FIRMWARE UPLOAD!
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1. Introduction

This section provides a summary of model designation and specifications, basic
warranty policies, and customer service information.

1.1 About This User’s Guide

This User’s Guide contains the information necessary to install, wire, start up,
operate, and service a PS-33xx Series Digital Servo Drive.

The product series includes three product families: the PS-33xxd, a Digital
servo drive, the PS-33xxi, an Intelligent servo drive, and the PS-33xxc
Centennial servo drive. To simplify the use of this User’'s Guide, we have
organized the information into logical sections. In addition, we have created
individual sub-sections on each of the PS-33xx models for information specific
to that model. When configuration information is specific to a model of the
PS-33xx, it will be noted at the beginning of the section. The sections
common to all modes of control and configuration are also covered.

1.2 Model Designations and Specifications
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Table 1.1 Model Designations and Specifications

Features @ 40C Ambient

Model [1] Feedback | Current| Voltage Bus Regen Regen |Fan| Cabinet| Inputs Digital
Device (RMS) AC Voltage| Internal | External Watts
[2] (max)[4]
PS-3303d-E | Encoder/Hall 3/6  |90-253VAC|1.4xVAC n/a 47 Ohm | No 60 ENABLE,
1/3 Phase, | nominal, 150 Watt RESET, plus 2
47-63Hz | no-load HSI [3]
PS-3306d-E 6/12 n/a No 75
PS-3310d-E 10/20 50 Ohm | 10 0hm |Yes| 100
50 Watt | 200 Watt
PS-3320d-E 20/40 150
PS-3303i-E 3/6 n/a 47 Ohm | No 60 7 Total;
150 Wait ENABLE,
RESET plus 3
Isolated, 5-30
VDC, Configure
Source or Sink,
plus 2 HSI [3]
PS-3306i-E 6/12 n/a 75
PS-3310i-E 10/20 50 Ohm | 10 Ohm |Yes| 100
50 Watt | 200 Watt
PS-3320i-E 20/40 150
PS-3303i-R Resolver 3/6 n/a 47 Ohm | No 60
150 Wait
PS-3306i-R 6/12 75
PS-3310i-R 10/20 50 Ohm | 10 0hm |Yes| 100
50 Watt | 200 Watt
PS-3320i-R 20/40 150
PS-3306¢-E | Encoder/Hall | 6/12 75 12 Total;
ENABLE,
RESET plus 8
Isolated, 5-30
VDC, Configure
Source or Sink,
plus 4 HSI [3]
PS-3306¢-R Resolver 75
PS-3310c-E | Encoder/Hall | 10/20 100
PS-3310c-R Resolver 100
PS-3320c-E | Encoder/Hall | 20/40 150
PS-3320c-R Resolver 150

Additional Features to all models:

[1] APImate2.0 Programming/Configuration Software. Communication via RS-232/422/485
7 segment diagnostic display and Fault History, PS-33xxC includes Time/Date stamp
| square t, Over-Voltage and Over-Current, PS-33xxC includes Over-Temp protection
Terminal interface for data entry/adjustment. (PS-33xxC includes second com port)
[2] For single phase AC derate current, 33% at 115 AC and 50% at 230 AC.
[3] High Speed Inputs, 3.5-7VDC.
[4] Does not include regen resistor dissipation.
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Table 1.1 (Continued) Model Designations and Specifications

Features @ 40C Ambient

Model [1] Inputs Secondary | Outputs Digital | Outputs | Outputs [Control Methods| Motor | Cont.
Analog Encoder Analog | Encoder Types kw
Input
PS-3303d-E 1 Utilize the two|  DRIVEOK, None Yes Analog Velocity | Brushless| 1.1
Differential, | HSI inputs [3]] FOLDBACK, and Current, DC
+/-10VDC, (2MHz Isolated, 5-30 Step/Dir,
10 hit Quadrature) | VDC, 5 mA Max Step+/Step-,
Resolution Quadrature
PS-3306d-E 2.3
PS-3310d-E 38
PS-3320d-E 7.6
PS-3303i-E 2 DRIVEOK, No Digital, Position, 11
Differential, FOLDBACK plus Program,
+/-10VDC, 2 Isolated, 5-30 Network, Analog
10 hit VDC, 5 mA Max Velocity and
Resolution Current, Step/Dir,
Step+/Step-,
Quadrature
PS-3306i-E 2.3
PS-3310i-E 3.8
PS-3320i-E 7.6
PS-3303i-R 11
PS-3306i-R 2.3
PS-3310i-R 38
PS-3320i-R 7.6
PS-3306¢-E 3 Utilize two HSI Total 13; 2 Outputs Yes Digital, Position, | Brushless| 2.3
Differential, | inputs [3] DRIVEOK]5], |+/-10 VDC, Program, Analog [ DC, Brush
+/-10VDC, (2MHz plus12 Isolated, 12 bit Velocity and DC,
14 bit Quadrature) | 5-30 VDC, 30 | Resolution Current, Step/Dir,| Induction
Resolution mA Max, Short Step+/Step-, VF and
Circuit Protected Quadrature Vector
PS-3306¢c-R
PS-3310c-E 38
PS-3310c-R
PS-3320c-E 7.6
PS-3320c-R

Additional Features to all models:
High Speed Inputs, 3.5-7VDC.
Plus an additional output for SERVO-READY, relay 1 A, 250V

(3
(5]
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Table 1.1 (Continued) Model Designations and Specifications

Servo Loop Update
Mode Vdocity Current Position Encoder
following
HS1& HS2
micro-second | micro-second | micro-second | micro-second
PS-33xxd 400 100 2,000 2,000
PS-33xxi 400 100 2,000 2,000
PS-33xxc 100 100 100 100
Model Processor Clock COMM Serial CAN Math Ram | Flash
PS-33xxd-E Siemens 20 MHz | RS-232 | 19200 No 16 bit Fixed | 64K | 128K
PS-33xxi-E C166 RISC RS-232 Option Point
PS-33xxi-R RS-422
PS-33xxc-E TI TMS320 | 40 MHz | RS-485 40 bit Floating | 512K | 512K
PS-33xxc-R DSP Point
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1.3 Warranty

The standard warranty is stated in the “Standard Conditions of Sale”. These
standard terms and conditions are attached to the quotation form and are part
of order acknowledgments sent out from the factory.

1.4 Customer Service

1.4.1 Factory Service

API Controls is committed to quality customer service. We maintain a toll-
free telephone number (800-566-5274) staffed by experienced technicians
dedicated to providing quick and accurate responses to our customers
application and installation questions.

1.4.2 On-Site Field Service

On-site field service, installation, and startup assistance are offered on an
hourly basis. Please contact our Applications Department at (800-566-5274)
for current rates and applicable information.

1.4.3 Training

We have found that properly trained support personnel are an important factor
in successful and efficient equipment operation. Consequently, we provide
formal training seminars aimed specifically at maintenance and operating
personnel. These seminars can be conducted at our Amherst facility or at your
site. Please contact our Sales Department at (716-691-9100) for additional
information.
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2. Unpacking, Inspection,
and Storage

This section provides information concerning unpacking and inspection of equipment,
proper handling procedures, and storage considerations.

2.1 Unpacking and Inspection

Although every precaution is taken to ensure the equipment is delivered in
good condition, it is essential that a careful inspection be made upon arrival at
your plant. While we make every effort at the factory to fully inspect, test, and
package our products so that they reach you defect and damage free, we cannot
be responsible for handling by the shipper.

Remove the contents of the carton in which the unit was shipped. Inspect the
carton and all components for possible physica damage or discrepancies. If
there is any discrepancy in the order or if any damage is discovered, it should
be reported immediately to both the carrier and the factory, and a damage
claim should be filed immediately with the carrier. Thisis your responsibility;
shipping damage and unreported shortages are not covered by the product
warranty.

2.2 Handling

Electronic components in the control equipment are static sensitive. Use
proper procedures and common sense when handling the modules to prevent
possible inadvertent damage.
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Control equipment can be transported by hand or lift-truck. Personnel
handling this equipment should be trained in approved and safe handling
techniques.

In the unlikely event that a unit needs to be returned to the factory, call our
toll-free customer service number described in Section 1.4 to obtain a Return
Material Authorization. Be sure to suitably pack the unit to endure the rigors
of shipping.

2.3 Storage

It is often necessary to store the control equipment for some period of time
before it is actually installed. Since electrica components are delicate and
easily damaged, proper storage is very important to the future performance of
the equipment. Store the equipment in a clean, dry, non-corrosive location
protected from sudden temperature changes, high levels of moisture, shock,
and vibration. Ambient temperature should not exceed 60°C; room
temperature is recommended. The minimum temperature must remain above
0°C and also above the dew point of the ambient air.

When placing the equipment in storage, cover it to protect it against dust
and/or dirt. However, the cover must not be airtight in order to alow air
circulation and prevent moisture from being trapped inside.
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3. Installation and Wiring

This section summarizes the recommended practices for installation of the servo
equipment. These practices are based on and consistent with IEEE Standard 518-1982,
“IEEE Guide for Installation of Electrical Equipment to Minimize Electrical Noise Inputs
to Controllers from External Sources”, particularly Section 6, “Installation,
Recommendations and Wiring Practices”. This standard must be followed. All
equipment grounding should also be in conformance with applicable National and Local
electrical codes. Failure to follow recommended procedures might result in incorrect
system operation and void the product warranty.

WARNING

When wiring the servo system, proper wiring procedures must be
followed. The wiring is to be performed only by qualified electrical
personnel familiar with the construction and operation of this equipment,
the hazards involved, and the National Electrical Code (NEC) and local
electrical codes. Equipment damage and/or injury could result if these
procedures are not observed. The user is responsible for conforming
to all applicable local, national and international codes.

3.1 Shielding and Grounding of Electrical
Panels

Motion control servo systems contain digital and microprocessor circuitry that
can be affected by Electro-Magnetic Interference (EMI). They aso contain
switching amplifiers that can generate significant EMI at frequencies from 10
kHz to 300 MHz. The potential exists for this switching noise to interfere with
the correct operation of both the servo system and any other electrica
equipment in the vicinity.
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While most manufacturers, including APl Controls, design their products to
minimize susceptibility to EMI, immunity is greatly affected by installation
techniques. Some responsibility for avoiding EMI related problems must fall
to the system integrator. This section describes panel layout, wiring,
grounding, and shielding techniques effective in designing and integrating a
servo system into your application.

If there is a conflict between recommendations in this manual and safety
codes, safety requirements must be followed. The user is responsible
for conforming to all applicable local, national and international
codes.

As in al engineering designs, a trade-off between the perfect solution and
what is practical is unavoidable. You may not be able to apply al the
suggestions we make, but careful attention to EMI reduction will minimize
startup costs and future operating problemsin any installation.

3.1.1 Panel Layout - General Placement

How parts are placed on the sub-panel and on the enclosure door will play an
important role in reducing the effects of EMI. When designing a control panel
for the servo system, the panel builder must recognize a system’s two worst
enemies. heat generation and electrical noise.

The importance of proper control panel layout cannot be overemphasized.
First, it will set the stage for good noise-free wiring practices described later in
this section. Second, it will minimize the effects of heat generation.

Allow a minimum distance of 12 inches (305 mm) above and below each
Ca drive and a minimum of 3 inches (78 mm) on each side of the drive to

eliminate the potential problems of heat generation and electrical noise.

Proper control panel layout can be achieved by following the simple rules
listed below. Review additional information on electrical procedures in
Section 3-49.
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Do not mix power and control signal wiring in the same conduit, duct, or
wire tray without 12 inches (305 mm) of separation.

Provide separate wire ways for main AC, low power AC, high power DC,
and low power DC.

Restrict all high voltage power wiring and power devices; such as circuit
breakers, contactors, fuses, etc., to an area separate from the low-level
control wiring as stated above.

The area above the amplifiers is to be used for the wiring of low level
(noise sensitive) control signals, such as analog input and output signals
and motor feedback signals.

When mounting any unit, be sure to remove paint from the unit and the
mounting surface to obtain metal-to-metal contact. Use a serrated washer
(star washer) to improve the connection. If in doubt use a ground strap to
ensure good connection between the unit and the enclosure.

Use ground straps made of 1 inch (25 mm) silver tinned flat copper braid
to connect cabinet doors to enclosures, the first sub-panel to the enclosure,
and each sub-panel to the next.

Where electrical codes call for the typical green safety ground wires, use
them in addition to any ground strap suggested in this guide.

Follow the electrical codes for grounding of the main three-phase power
transformer.

It is recommended that all heat-generating resistors be mounted outside the
cabinet with a protective enclosure.

Allow a minimum distance of 12 inches (305 mm) above and below each
drive and a minimum of 3 inches (78 mm) on each side of the drive to
eliminate the potential problems of heat generation and electrical noise.

No heat generating devices, such as transformers, inductors, braking
resistors, etc., should be mounted directly below the mounting assembly.

The motor wiring must be properly strain relieved to ensure interconnects,
wiring and terminal connections do not become damaged.
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To obtain rated output current from all amplifiers, the ambient air

i temperature below the amplifiers must be between 0°C and +40°C. No
heat generating devices, such as transformers, power supplies, or power
resistors, should be mounted directly beneath the modules.

3.1.2 Amplifier Placement and Installation

The amplifier module(s) will be installed by the user into an industrial cabinet.
Dimensions for the amplifier modules are given in Figure 3-8. Figure 3-1
shows atypical panel layout for four PS-33xx Series modules.

Allow a minimum distance of 12 inches (305 mm) above and below each

Ca drive and a minimum of 3 inches (78 mm) on each side of the drive to
eliminate a servo system’s two worst enemies: heat generation and
electrical noise.

Use ground straps made of 1 inch (25 mm) silver tinned flat copper braid
i to connect cabinet doors to enclosures, the first sub-panel to the
enclosure, and each sub-panel to the next.

Where electrical codes call for the typical green safety ground wires, use
i them in addition to any ground strap suggested in this guide.
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Figure 3-1 Typical Panel Layout
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3.2 Communication Hardware Configuration

The only hardware configuration that must be configured by the user prior to
mounting is the method of communication and the node ID.

All models of the PS-33xx Series Digita Servos have identical
communications (Comm Port J5), thus making it possible to install a mixed
combination of Intelligent and Centennial units for the most demanding
applications.

During initial power-up, the PS-33xx’s seven-segment status display will
briefly indicate the units node setting. For example, APl id06 will be
displayed to indicate that the node ID is “06”. For additional information on
the status display, consult Table 6.1 on page 6-1.

Set the unit’'s axis id and method of communications prior to proceeding
i with mounting. Once configured, we suggest that the front of each unit be

marked with its unique Axis ID to facilitate installation and startup.

The user must configure the PS-33xx Series Digital Servo prior to mounting
the unit. To accomplish this task, the cover of the PS-33xx must be removed
(no tools are required).

1. Grasp the heatsink in one hand and the enclosure in the other. Gently
squeeze the center semi-circle feature of the enclosure to disengage the
locking mechanism and slide it off the front of the drive.

2. Locate the 10-position dip-switch and set the unit's AXIS ID and
COMMUNICATIONS METHOD per Table 3.1 and Table 3.2 below.

3. After the switches are configured we suggest that the user indicate the axis
number on the front of each unit for later identification.

4. Toreinstall the cover, gently dide the cover into position until the locking
mechanism is engaged.
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3.2.1 Node Selection

The user must configure the axis selection switches to define the
communications method and axis address of the unit. A unique axis address
(from 1 through 31) must be selected for each unit when multiple axes will be
on the same communications link. The default factory setting is node 1.

The unique axis address “0” is reserved for applications where the PS-33xx is
connected to a T-330 Data Terminal. This address will result in the
communications port being reconfigured for 9600 baud. The T-330 data
terminal is used to adjust amplifier parameters in the PS-33xxd or entering
variables and application data into the PS-33xxi or PS-33xxc when utilized as
a standalone controller.

Table 3.1 Node ID - Switch Selection

Node ID *
Axis | Switch | Axis | Switch

ID | 12345 | ID | 12345
O [ 00000 | 16 | 00001
1 10000 [ 17 | 10001
2 01000 | 18 | 01001
3 11000 [ 19 | 11001
4 [ 00100 | 20 | 00101
5 10100 | 21 | 10101
6 | 01100 | 22 | 01101
7 11100 | 23 | 11101
8 | 00010 | 24 | 00011
9 10010 | 25 | 10011

10 | 01010 26 01011
11 11010 27 11011
12 00110 28 00111
13 10110 29 10111
14 | 01110 30 01111
15 11110 31 11111
*Node 1 is factory default, node  OFF (0) %

0 is reserved for terminal mode.  ON (1)
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Table 3.2 Communication Method - Switch Selection

Communication Methods
Switch
678910 Communication
00100 |RS-232 Three Wire
11001 |RS-422/485 Two Wire *
00001 |RS-422/485 Four Wire *

* Switch 9 is ON for termination
xxx1 x [resistor on last unit

3.2.2 Comm Port (J5)

It should be noted that the PS-33xxc Centennial series controllers have an
additional communications port to allow it to pass information to additional
units. This feature is useful in applications where the Centennial series
controller is acting as a master and the application requires data transfer to
slave axis.

Figure 3-2 Comm Port Pin Definition (J5)

J5 - Comm Port
C DB9-F RS-422 | RS-485
omm Port ) -
Al Models PS—33xx Pin #| RS-232C| RS-485 | two wire
1 NC Tx+ RX+/Tx+
2 TX Tx- RX-/Tx-
3 RXx Rx- RX-/Tx-
4 NC Rx+ RX+/Tx+
5 COM COM COM
6 Tx* - -
7 Rx* - -
8 NC - -
Jo 9 +5VDC** - -

* PS-33xxc only (Comm Port 2).

** The maximum current is limited to 120ma for use with the T-330 Data
Terminal.
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RS-232 Three Wire Configuration

This is the factory default configuration. This communication method is used
for applications requiring less than 25 feet of communications cable.

Figure 3-3 Schematic of RS-232 Wiring

PC Port PS-33xx
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RS-422/485 Two Wire Configuration

This communication method is used for applications requiring less than 5000
feet of communications cable. The PCB-485 communications card is
required. This method is cost-effective and provides increased noise
immunity.

reduced noise immunity.

Utilizing RS-422/485 communications cards by other manufacturers than
i those recommended by APl Controls may result in erratic behavior and

Figure 3-4 Schematic of RS-422/485 Wiring (Two Wire)

1[5

o | PCB-485

°5 (DB25 Connector)

© O

O

o © 1
O

O

o © 2
O

O
O

O
O

O

o O

/ PS-33xx

/ 13+ 25

/
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This is an aternate method of wiring the inter-axis cable and is used for
applications requiring less than 5000 feet of communications cable. The PCB-
485 communications card is required. This method provides additional noise
immunity.

Utilizing RS-422/485 communications cards by other manufacturers than
Ca those recommended by API Controls may result in erratic behavior and

reduced noise immunity.

Figure 3-5 Schematic of RS-422/485 Wiring (Alternate Two Wire Method)

d

PCB-485
(DB25 Connector)

O 0O o0 O O O o O 0O O
O O o0 O o0 0O o 0O 0o o

R

PS-33xx

13+25
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RS-422/485 Four Wire Configuration

This method is used for applications requiring less than 5000 feet of
communications cable. The PCB-485 communications card is required. This
method provides the highest noise immunity.

Utilizing RS-422/485 communications cards by other manufacturers than

i those recommended by APl Controls may result in erratic behavior and
reduced noise immunity. (Use 10k resistors if not in PC Card, install at PC
end of communications cable).

Figure 3-6 Schematic of RS-422/485 Wiring (Four Wire Method)

1 [ PCB-485 (DB25 Connector)
o ]
o) +5VDC
O
O
O
o? 1 ﬁ?\ﬁ l o
0 1 g2l 21,
. o o
o 5 25 2 * ° 3 °
o 24 - 4,
o © ; o ° o
5 ° e
@]
© e PS-33xx
®e 0vDC
2~
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3.2.3 Network (J4)

Models of the PS-33xxi Series can be purchased with connections for a
Control Area Network or CAN interface. This method of digital control
allows the user to communicate to a group of amplifiers at a rate up to 3M
baud. The use and function of the CAN interface is covered in a separate
additional information is required.

document; consult the factory if

this model, MAKE NO
CONNECTOR.

or CAN interface. If you have not purchased
ELECTRICAL CONNECTIONS TO THIS

Models of the PS-33xxi Series can be purchased with connections, (J4)
for a Control Area Network

Figure 3-7 Network Connections for CAN

J4 - Network
Pin # Signal
5] o 5 |Reserved
° 4 |Reserved
L4 3 |Reserved
L4 2 |Reserved
1] e 1 |Reserved

151-PS-33xx Rev D
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3.2.4 Mounting Dimensions

The PS-33xx is designed for easy installation into an electrical cabinet or sub-
panel. Theintegral heatsink and mounting surface heat-plate design increases
the heat dissipation path and the product reliability. The user must attach the
PS-33xx to a suitable mounting surface to optimize heat dissipation.

Allow a minimum distance of 12 inches (305 mm) above and below each

Ca drive and a minimum of 3 inches (78 mm) on each side of the drive to
eliminate a servo system’s two worst enemies: heat generation and
electrical noise.

|
-
@

API
Controls

i

PS-3303/06 (d/i) PS-3310/20 (d/i) PS-3306/10/20c

Consult the Appendices for mounting dimensions.
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3.3 Electrical Procedures

Read this section before proceeding with any system wiring!
&

3.3.1 Wiring Precautions

Grounding

To minimize the effects of electrical noise, a systematic rack, panel, and
system grounding procedure should be followed. Review Section 3.1,
Shielding and Grounding of Electrical Panels, for pertinent information.

The panel or rack in which the equipment is installed should provide a Single-
Point Ground, hereafter referred to as SPG, stud, or bar. The SPG should be
welded or bolted inside the enclosure and be electrically continuous with the
mounting assembly. The panel’s SPG should, in turn, be tied by a 1-inch
(25mm) braided strap to a good Physical Earth (PE) ground, to which other
panels, cabinets, and the controlled machinery are similarly grounded.

Use ground straps made of 1 inch (25 mm) silver tinned flat copper braid
Ca to connect cabinet doors to enclosures, the first sub-panel to the

enclosure, and each sub-panel to the next.

The PE ground could consist of a copper rod driven into the earth (a grounding
electrode), a building column which is embedded in the earth, or another mass
which has been determined to be at a true earth ground potential. A copper
rod driven into the earth is the recommended method.

Use Star grounding arrangement. Chain grounding or daisy-chain
arrangements should not be used.
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The system ground and equipment grounds for other units on the panel, if any,
should be individually wired to the SPG, utilizing 10 AWG (5.5 mm?) stranded
copper wire.

In any system connection to a physically separated piece of equipment or
another part of the control system, careful attention should be given to the
avoidance of ground loops. Ground loops can cause erratic system operation.

Where electrical codes call for the typical green safety ground wires, use
i them in addition to any ground strap suggested in this guide.

Figure 3-9 Recommended Ground Strap

Braided wire with silver tinning

Use 1/4" or wider

AN ,
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When mounting any unit, be sure to remove paint from the unit and the
mounting surface to obtain metal-to-metal contact. Use a serrated washer (star
washer) to improve the connection. If in doubt use a ground strap to ensure
good connection between the unit and the panel.

Figure 3-10 Recommended Ground Strap Mounting Technique

_ Door, side panel, or mounting pane

\Zi\~ Scrape paint off area under star washer
Star wosher
—10-32 stud or 10-32 bolt with star washer
\\\\foocR nut with star washer
Strap
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Wiring and Shielding

Wired connections to the system are of two categories: high power wiring and
low power contral signal wiring.

High power wiring and low power DC signal wiring within the panel or
i enclosure should not share wire raceways and should be separated by a

minimum of 12 inches (305 mm) for parallel runs. If wire paths should

cross and touch, they should do so only at right angles to each other.

Provide separate wire ways for main AC, low power AC, high power DC,
and low power DC.
@ p

Low power DC signal level wiring (logic and analog signals) leaving the
panel/enclosure on which the system is mounted should run in separate
metallic conduits or channels from AC power, motor power conductors, or
other power equipment circuits.

The analog and High Speed Inputs of the PS-33xx Series Amplifiers are
differential inputs. These differential inputs should be driven via the users
differential outputs and should be connected with individually shielded twisted
pairs to provide the best possible noise immunity.

All control signals interfacing to the system must be wired with twisted cable,
with at least one twist per inch, to minimize inductive noise coupling. Encoder
and resolver wiring must be wired with individual twisted shielded pairs, using
cable equivalent to those listed in Table 3.3 below.
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/P/
to pannel ground
(remove paint for direct

Clamp cable shield

mechanical contact)

Table 3.3 Suggested Wire

Wire Selection Table
Purpose Description Manufacturer

Signal 22 AWG, 2 Pair, Shield & Drain Alpha 5482C

Signal 22 AWG, 3 Pair, Shield & Drain Alpha 5484C

Signal 24 AWG, 2 Pair, Shield & Drain, Low Capacitance |Belden 8102

Signal 24 AWG, 4 Pair, Shield & Drain, Low Capacitance |Belden 8104

Signal 24 AWG, 8 Pair, Shield & Drain, Low Capacitance |Belden 8108

Signal 28 AWG, 2 Pair, Shield & Drain, Low Capacitance |Alpha 3492C/Belden 8132
Signal 28 AWG, 4 Pair, Shield & Drain, Low Capacitance |Alpha 3494C

Signal 28 AWG, 8 Pair, Shield & Drain, Low Capacitance |Alpha 3498C

Ground Strap

Unused conductor pairs should be grounded to the SPG at one end only to
avoid a ground loop. Ensure that any interface cable shield is individualy
wired to the appropriate cable shield termination point. Shields should be
insulated from ground and all other electrostatic shields along the length of the
run. The ungrounded end should have the shield cut back and taped to prevent
contact with other conductors or conduits. If atwisted shielded pair must be
broken (at terminal boards or connector pairs), the unshielded length is not to
exceed 2 inches (50 mm) and carry the shield through the connection on a
separate pin or terminal.

Secondary power (logic commons), if provided by individual equipment,
should be directly wired from their source to the SPG utilizing 12 AWG (3.5
mm?) wire.

151-PS-33xx Rev D

INSTALLATION AND WIRING  3-53



API Controls

PS-33xx Series Digital Servo Drives
Installation User’'s Guide

Figure 3-11 Ground Strap for Secondary Control Power

Mount all units including the
transformer using star washers

Scrape paint off panel and @ @ @ @
transformer mounting legs.
H4 H3 He H1

[N

CONTRUL POWER

c4-48 VIC

1/4" ground strop

for high frequency
\mose drain.

Ground stud in panel 2”7 from

supply. Scrape paint off

panel and use star washer, @ @ MOV @ EB

o
o

+
@]
T

"

Safety ground wire

Power leads (shield/tTwist),
for current faults

-

ﬂ
=
O
tral <

Metal Oxide
Varistor

Neu

Control Power
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Noise Source Suppression

It is necessary to suppress al relay and contactor coils, both AC and DC.
Noise suppressors can be purchased locally and are an effective, inexpensive
method of eliminating potential noise problemsin the system.

Any connection to an inductive load (such as a DC coil) should be terminated
with a high-speed flyback diode to absorb the high-energy spikes caused when
the coil is switched off and its magnetic field collapses. Such diodes should be
connected close to the inductive load to provide suppression at its source,
across the coil with the reverse polarity to the voltage that powers the coil.
The amount of energy absorbed is considerable and the diode must be rated

accordingly.

Figure 3-12 Noise Suppression - DC Relay

@ . .

"1
J N

B

& ()

DC Power Supply
Input

(=)

Migh Speed Flyback Diode
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Any connection to an inductive load (such as an AC coil) should be terminated
with an RC snubber circuit or metal oxide varistor (MOV) to absorb the high
energy spikes caused when the coil is switched off and its magnetic field
collapses. An RC snubber (4.7k ohm resistor in series with a 0.1 pf capacitor)
placed across an AC coil will effectively suppress noise generation. Such
suppression devices should be connected close to the inductive load to provide
suppression at its source. The amount of energy absorbed is considerable and
the suppressor must be rated accordingly.

Metal Oxide Varistors (MOV) are less effective than an RC Snubber for noise
suppression and tend to degrade over time.

Figure 3-13 Noise Suppression - AC Relay

_
B . e o
-—
0l uf
- % ~_ ‘ AC Input
e \Tr/pwcgt snublber
\\ circuit
‘;
.

&

TN\

Metal Oxide Varistor MOV
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Solid state inputs that are driven from solid state outputs should have a bleeder
resistor across the input to provide a path for the output’s leakage current
when the output is off. Thiswill help prevent false tripping on the input when
the output is off. This is extremely important when utilizing the high-speed
inputs of the PS-33xx. The resistor’s rating depends on the output device's
leakage current and the input device’ s OFF voltage.

Figure 3-14 Noise Suppression - SS Relay

Power

Solid State
Output Module

Return

Solid State
Input Module

2
o

Stopping false tripping
of an input module by
using o bleeder resistor
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3.3.2 Power Connections

This section will explain wiring associated with the power section of the PS-
33xx Series Digital Servo modules. Refer to Section 7, Appendices, for
engineering data on the selection of contactors, fusing, filters, and related
information on the specific model being installed. System interconnect
diagrams are provided in Section 7.5, Relevant Engineering Prints. Be certain
to use the diagram that refers to your system. Review Section 3.1, Shielding
and Grounding of Electrical Panels, for information on placement of
components.

minimum of 12 inches (305 mm) for parallel runs. If wire paths should

High power wiring and low power DC signal wiring within the panel or
Ca enclosure should not share wire raceways and should be separated by a
cross and touch, they should do so only at right angles to each other.

Provide separate wire ways for main AC, low power AC, high power DC,
and low power DC.

Restrict all high voltage power wiring and power devices; such as circuit
breakers, contactors, fuses, etc., to an area separate from the low-level
control wiring.

Constant voltage transformers can be installed if the AC power tends to
drop below the specified minimum voltages required to keep the
controllers from resetting.

Where loss of control power is critical or an orderly shutdown in the event
of a power loss is required, consider wiring the Control Power from a
separate feed. Consult the following section for wiring and specifications.

Use care to ensure the correct pinout is used for the main power
connections. Improper wiring will result in damage to the ampilifier.
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The main power wiring is made to the terminal block TB1. Use care to ensure
the correct pinout is used for the main power. When operating off 115 VAC,
the L1 and L2 connections should be utilized. Ensure that the amplifier's PE
ground, pin #1, istaken directly to the panel’s SPG.

The preferred AC line over-current protective device, one for each unit, is
a three-phase magnetic circuit breaker with a 5-8x instantaneous trip
point.

When operating off single-phase VAC, ensure that you have taken into
account the amplifiers current de-rating. For single phase AC derate
current 33% at 115 VAC and 50% at 230 VAC. Failure to do so will result
in damage to the amplifier and is not covered under the manufacturer
warranty.

Table 3.4 AC Power (TB1)

TB1 - AC Power
Pin # AC IN
4 ® 4 |L1
L] 3 |L2
® 2 |L3
1 [ 1 |GND (PE)
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Line Filters

AC power brought into the panel can alow EMI to enter the panel. Thisis
especialy truein facilities that have alarge number of SCR controlled devices,
such as variable speed drives and heating or welding devices. Line filters
should be placed in the incoming power lines immediately after the safety
circuits and before any critical control components.

The PS-33xx Series controllers do have built-in suppressors to protect them
from line induced noise and transients. However, these interna devices cannot
prevent such noise from affecting other parts of the system, such as high-speed
sensor inputs and analog circuits. Line filters will be necessary to achieve
conducted noise levels to meet requirements for the CE Mark. Refer to Table
7.11 for suggested linefilters.

Mount filters as close as possible to incoming power feed as practical.
The incoming power feed should be as short and direct as possible.

Do not bundle clean wiring from filtered sources with dirty unfiltered
wiring.
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Control Power (TB2-3/TB3) (Option)

The section applies only to models of the PS-33xx that have been
purchased with the optional Control Power configuration. Do not make
connections to Ctrl+ and Ctrl- terminals; units not factory configured
for this option will be damaged. Units damaged as a result of improper
installation will not be covered under API's warranty policy.

Wiring a separate Control Power should be considered where loss of control
power is critical or an orderly shutdown in the event of a power loss is
required. Refer to the Table 3.5 for control voltage requirements for each
drive model being installed.

The Control power supply must be ISOLATED from chassis ground;
otherwise, equipment damage and/or injury could result.

Table 3.5 Control Power Specifications

Model

Control Power Requirements

PS-33xxd-C1
PS-33xxi-C1
PS-33xxc-C1

24 - 48 VDC, 2 A maximum. This
power supply must be ISOLATED
from chassis ground.

PS-33xxc-R-C0O

N/A.
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Table 3.6 Control/Regeneration (TB3)

TB3 - Ctrl/Regen
Pin # Name
a e 4 |Ctrl +
° 3 |Citrl -
) 2 |Regen +
1] e 1 |Regen -

3.3.3 High Power DC Connections

External Regen

The PS-33xx can dissipate regeneration energy internaly. When applications
require hard deceleration that exceeds the unit's ability, an external regen
resistor must be added to the system at the two terminals labeled Regen + and
Regen - on TB3. A fuse should be placed in series with the regen resistor to
protect the resistor. Specifications of the regeneration circuits are summarized

in Table 3.7 and Table 3.8.

It is recommended that all heat-generating resistors be mounted outside the
cabinet with a protective enclosure.

External regen resistors are connected to the drive d-c bus voltage
that can reach 400 VDC. Connections to external regen resistors
must be electrically insulated and mechanically shielded for safety.
High voltage warning stickers are also recommended.
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Figure 3-15 Regeneration Circuit

Regen + Regen Fuse
(+)e
340 VDC External Regen
Resistor
Regen -
M
(=
Ctrl - N.C contact on main

contactor, For applications
where the user is required
to remove all power from
the unit during e—-stop

Table 3.7 Regeneration Circuit Specifications

Regen active at 377 VDC
Bus fault /Over-Voltage/ active above 400 VDC
Bus fault /Under-Voltage/ active below |90 VDC

Table 3.8 External Regeneration Resistor Specifications

External External Regen
Model Continuous | External Peak | Resistor Kit
PS-3303 47 Ohm, 150 W 3 kW RRK-0160-47
PS-3306(d)(i) | 47 Ohm, 150 W 3 kW RRK-0160-47
PS-3306¢ 10 Ohm, 200 W 14 KW RRK-0200-10
PS-3310 10 Ohm, 200 W 14 KW RRK-0200-10
PS-3320 10 Ohm, 200 W 14 KW RRK-0200-10

Resistor Kits include: resistor, fuse, fuse holder, and 1 meter of wire.
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Bus Fault

The PS-33xx’s protection circuitry monitors the DC bus in hardware and/or
software to determine if excessive regeneration is occurring. Exceeding the
regeneration resistor’s power rating will cause the regen circuit to be disabled
which will result in a bus fault, shutting down the amplifier to safeguard the
system, and displaying a fault (see Table 6.1). When this bus fault condition
exists the motor will become “free-wheeling” and protective measures should
be employed to prevent personal injury or damage to the system. This fault
condition can be cleared by activating the Reset input or through cycling
power to the unit. When a bus fault occurs, the user should examine the
application to determine if an external regeneration resistor is required, the
motion can be slowed, or that the proper equipment has been selected for the
application.

During the deceleration phase of motion the motor will regenerate energy into
the amplifier. This regeneration will cause the voltage of the DC bus to rise.
The regeneration resistor will turn on when the bus voltage exceeds 377 VDC.
The peak power dissipation is calculated by the following formula:

V2  (377)2

PeakP PS- 3320) =— =14kW
ower ( ) R 10

Peak power dissipation occurs the moment the circuit is enabled. As soon as
regen is enabled, the regeneration power begins to be dissipated in the resistor
and unless the system is generating peak regen power greater than the regen
circuit peak-power capability, the bus voltage decreases.
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Motor Wiring

The motor isthe prime mover in any installation. Special care should be taken
to ensure that the motor is not damaged due to improper wiring and
installation. Review Figure 7-9 and Error! Reference source not found. for
motor dynamic braking interconnect information. Follow the general
procedures listed below to ensure proper installation.

Do not mix power and control signal wiring in the same conduit, duct, or
wire tray without 12 inches (305 mm) of separation.

Utilize shielded four (4) conductor wiring with drain for motor power
cabling. Follow electrical codes to ensure the proper wire gauge for the
motor and amplifier being installed into your application.

Provide separate a wire way for the high power DC cables to the motor.

The motor wiring must be properly strain relieved to ensure that
interconnect wiring and connections do not become damaged.

Motor thermal overloads (MOL’s) are required to protect the motor when
loads/currents exceed the motor design limits.

If your motor is provided with an internal thermal Over Temperature (OT)
switch, it should be wired to the appropriate connections on the amplifier.
Make this mode ACTIVE via parameter COT Check motor OT input.

Table 3.9 Motor Connections (TB2)

TB2 - Motor
Pin # Name
4 e 4 |Shield
° 3 |Phase U (A)
° 2 |PhaseV (B)
1l e 1 |Phase W (C)
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3.3.4 Low Power DC Connections

Special care must be taken to ensure that the proper wiring is employed for the
model being installed into your application. Please review Section 3.3 on
electrical procedures before proceeding.

High power wiring and low power DC signal wiring within the panel or
Ca enclosure should not share wire raceways and should be separated by a

minimum of 12 inches (305 mm) for parallel runs. If wire paths should

cross and touch, they should do so only at right angles to each other.

All control signals interfacing to the system must be wired with twisted cable,
with at least one twist per inch, to minimize inductive noise coupling. Encoder
and resolver wiring must be wired with individual twisted shielded pairs, using
cable equivalent to those listed in Table 3.10 below.

Table 3.10 Suggested Wire

Wire Selection Table
Purpose Description Manufacturer

Signal 22 AWG, 2 Pair, Shield & Drain Alpha 5482C

Signal 22 AWG, 3 Pair, Shield & Drain Alpha 5484C

Signal 24 AWG, 2 Pair, Shield & Drain, Low Capacitance |[Belden 8102

Signal 24 AWG, 4 Pair, Shield & Drain, Low Capacitance |Belden 8104

Signal 24 AWG, 8 Pair, Shield & Drain, Low Capacitance [Belden 8108

Signal 28 AWG, 2 Pair, Shield & Drain, Low Capacitance |Alpha 3492C/Belden 8132
Signal 28 AWG, 4 Pair, Shield & Drain, Low Capacitance |Alpha 3494C

Signal 28 AWG, 8 Pair, Shield & Drain, Low Capacitance |Alpha 3498C

Ground Strap
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3.3.5 PS-33xxd-E Series

Each PS-33xxd-E Series unit is an amplifier, power supply, controller and
heatsink integrated into a single standalone package. The PS-33xxd-E Series
isadigital amplifier that will only accept an encoder with Hall or an encoder
with Commutation Tracks encoded on the Z-Channel as a feedback device.

All PS-33xxd-E Series servo controllers provide the user with the same basic
components:

Communications interface to your host computer for configuring the PS-
33xxd-E servo controller.

A graphical user interface program, APImate 2.0°, provides the user with
the tools to easily configure the PS-33xxd-E to a specific application.
APImate 2.0 is a Windows-based program that provides Wizards for axis
setup and tuning.

System software including commands and parameters that allow you to
configure the servo controller to your application, to enter and manipulate
data, and to tune the performance of the unit to your application.

Methods of control include the ability to accept Step/Direction, Step-
Up/Down, Quadrature, and Analog mode whereby you are commanding
the servo system via an analog £10 VDC reference in either the current or
velocity (speed) mode. Determine your required configuration, then
review the appropriate section.

Master/slave relationships can be developed from the secondary encoder
inputs, providing motion output asaRATIO.

Hardware interfaces for ENABLE, RESET, DRIVE OK, and FOLDBACK
are dedicated 1/0 that allow you to interface to your machinery/equipment.
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Figure 3-16 PS-33xxd Connector Placement

J2 - Analog I/O
Pin #| Analog I/O Pin #| Analog /O
5 |Analog 1,in + 6 |Analog 1, in -
3 [Shield 4 [Shield
1 |Spare 2 |Spare
J4 - Network
Pin # Signal
5 |Reserved _ J3 - Feedback, Encoder with Hall
4 |Reserved _ Pin #| Signal Pin #| Signal
3 |Reserved L 13 |Motor OT + 14_|Motor OT -
2 |Reserved 11 [+5VDC Return 12 [+5VDC Out
1 |[Reserved 9 |HED?2 10 [HED 3
7 |Shield 8 |HED1
5 |Z+ 6 |Z-
J5 - Comm Port 3 |B+ 4 [B-
DBO-F RS-422 | RS-485 1 |A+ 2 [A-
Pin # | RS-232C| RS-485 | two wire
1 NC Tx+ Rx+/Tx+
2 TX TX- RX-/Tx-
3 Rx Rx- RX-/Tx-
4 NC Rx+ RX+/Tx+
5 COM COM COM
6 Tx* - -
7 Rx* - -
8 NC - -
9 [ +5vDC** - -
L 3 J1 - Digital /O
Pin#| Isolated 10 Pin# Isolated IO
23 |Shield 24 |Shield
21 |Drive OK + 22 |Drive OK -
- 19 [Foldback + 20 |Foldback -
17 |Spare 18 |Spare
15 [Z+ out 16 [Z- out
13 [B+out 14 [B- out
11 |A+out 12 |A- out
TB2-3 - Ctrl/Regen 9 |Spare 10 |Spare
Pin # Name 7 [HSI2- 8 [HSI2+
8 |Ctrl + 5 |HSI1- 6 |HSI1+
7_|[Ctrl - 3 [Reset- 4 |Reset +
6 |Regen + 1 |Enable - 2 |Enable +
5 [Regen -
4 |Shield
3 |Phase U (A)
2 |Phase V (B)
1 |Phase W (C)
TB1 - AC Power
Pin # AC IN
4 |L1
3 |L2
2 |L3
1 |GND (PE)
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PS-33xxd-E Digital Inputs/Outputs (J1)

The PS-33xxd Series is a digital amplifier with limited I/O capability. The
unit has optically isolated predefined hardware inputs for ENABLE and
RESET inputs, and hardware outputs for SERVO-OK and FOLDBACK.
Suggested wiring of these I/O points is shown below.

The drive RESET input, when active, will cause the amplifier to immediately
remove power from the motor and clear any re-settable fault conditions.

The SERVO-OK output is active when main power is applied and no fault
conditions exist.

The FOLDBACK output is active when 1% is actively reducing the motor
output current to protect either the amplifier or the motor.

The two High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment. If you

need to operate these inputs as general-purpose inputs, at 30 VDC,
then a current limit 2k Wresistor must be installed in series with the
input.

All models of the PS-33xxd-E Series have two High Speed Inputs (HSI) that
can be utilized for the purpose of supplying Step/Direction, Step+/Step-, or a
Quadrature input command to the unit. Software configuration of the unit’s
Command Mode, parameter CM, must be performed to utilize the two HSI's
as command signals.
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Figure 3-17 PS-33xxd-E Digital I1/0 Connector J1

J1 - Digital I/O
Pin # Isolated 10 Pin # Isolated 10
23] ®& e 24 23 |Shield 24 |Shield
o o 21 |Drive OK + 22 |Drive OK -
o o 19 |Foldback + 20 |Foldback -
o o 17 |Spare 18 [Spare
e o 15 |Z+ out 16 |Z- out
e o 13 |B+ out 14 |B- out
e o 11 |A+ out 12 |A- out
o o 9 |Spare 10 [Spare
e o 7 |HSI 2 - 8 |HSI2 +
e o 5 |HSI1 - 6 |HSI1+
o o 3 |Reset - 4 |Reset +
1] e e |2 1 |Enable - 2 |Enable +

The two High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment. If you
need to operate these inputs as general-purpose inputs, at 30 VDC
then a current limit 2k Wresistor must be installed in series with the
input.

A cable assembly, CA-F24-2, may be purchased to facilitate wiring the J1
connector. This cable assembly provides flying leads, pre-wired to the mating
connector, two feet in length.
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The optically isolated inputs, RESET and ENABLE are current activated.

Figure 3-18 PS-33xxd-E Digital Inputs

Input +
PS-33xxd

PS-33xx

2.7k Ohms
Isolated Input

N

Corresponding Input -

PS-33xxd-E
Input
_ +
?/Dzé C) Sinking
Output
o/
Input
Return
<
PS-33xxd-E
Input
_ +
f/DZé C) Sinking
Output
o/
Input
Return
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The outputs, DRIVE-OK and FOLDBACK can be wired as “ current sourcing”

or “current sinking”, with a maximum “sink” of 35 ma per output.

An

additional external power source of 5-30 VDC is required. These outputs are
not short-circuit protected.

Figure 3-19 PS-33xxd-E Digital Outputs

PS-33xxd
PS-33xx

utput +

Isolated Output

PS-33xxd-E

PS-33xxd-E

Corresponding Output -

C) 5-24
-/ vDC

<+> 524
-/ VDC

Sourcing
Input
—
Output
Output
Return
Output
Sinking
Input
Output
Return
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The encoder outputs of the PS-33xxd-E are not buffered. Specia care must be
taken maintain the signal integrity.

Figure 3-20 PS-33xxd-E Encoder Outputs

Fncoder PS—33xxd—E NC Control
,,,,,,,, : R - A
! ! !
} ‘ \ |
! ! !
}A+> J3-1 A+ Out  J1-11 ol
\ \ [ \
A= 32 | A= out Ji-12 |
o ! \ >
| ‘ I |
! ! !
| | Pass—Through | ‘
! ! !
} ‘ \ |
(Bt J3-3 | IB+ Out J1-13 |
L ‘ \ >
! ! !
8-, -4 [B— Out 1—14
[ ‘ \ |
\ ‘ [ |
| ‘ I |
| ‘ I |
\ \ \ \
! ! !
2+, 935 |Z+ Out J1-15
! ! !
lz—  43-6 |Z- Out J1-16
| \ \ L
J

Differential: Preferred method
for best noise immunity.

Single—Ended: Use A+, B+ and /+
with reference to 5 VDC RETURN on

J5—11. Make no—connections to A—,
B— or /— outputs.
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Figure 3-21 PS-33xxd-E HSI Signals

Signals for High Speed Inputs

Mode HSI1 HSI2
Step/Dir Direction Step
0= CCW,1=CW when falling
COW CW
Step+/Step- Step CCW Step CW
when HSI2 =0 when HSI1 =0
L] ccw
¢ L L L
Quadrature Phase A Quadrature Phase B Quadrature

CCW on A (HSI1) rising with B (HSI2) low

JIJT I T LTI LT

Figure 3-22 HSI Signal Timing

~— Maximum transition time: 50nsec
Minimum OFF time:  500nsec

ﬁ Minimum ON time: 500nsec

/ i/—t DIR needsto be stable for
/ 500nsec before STEP falls

/// STEP increments
£ motor position on
falling edge

Input voltage range:
35V to7vDC
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Figure 3-23 Schematic of PS-33xxd-E HSI Inputs

- ——

HSI Inputs are 3.5 to /7 VDC

h§

HSI 1+ 499 Ohm

AVAVAN

A

»
P

A

HSI 11—

HSI 2+ 499 Ohm h

A
L
¥

A

HSI 2— ‘

The two High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment.
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PS-33xxd-E Analog Input (J2)
If you are using the HSI inputs for command input, you may skip this section.

The PS-33xxd-E analog 1/0O connector J2 contains connections for a single
analog input. This differential analog input is intended to provide +10 VDC
control signal to the amplifier. The differential input should be driven via the
users differential outputs and should be connected with individually shielded
twisted pairs to provide the best possible noise immunity. Depending on the
software configuration, the analog signal (software name ADC1) can be
utilized to provide a “velocity” or “current” command, 10 bit resolution, to
provide the required motion.

Figure 3-24 PS-33xxd-E Analog I/0O Connector J2

J2 - Analog 1/0
Pin # Analog 1/0 Pin # Analog 1/0
5le e|6 5 JAnalog 1, in + 6 |Analog 1, in -
L 3 |Shield 4 |Shield
lle e])2 1 |Spare 2 |Spare

A cable assembly, CA-F6-2, may be purchased to facilitate wiring the J2
connector. This cable assembly provides flying leads, pre-wired to the mating
connector, two feet in length.

Figure 3-25 Schematic of PS-33xxd-E Analog Inputs

-

L ADC1

Analog Inputs
PS—33xxd Series

AHO‘Og 1, in + ‘WOK Ohm
J2—5 = |
J2—6 - |

Analog 1, in — 10K Ohm
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PS-33xxd-E Motor Feedback (J3)

The PS-33xxd-E motor feedback connector J3 is a 14-pin dual-row connector
that contains connections for Hall Effect Device (HED) and encoder feedback.
The connections aso include an non-isolated +5 VDC supply for the HED,
Encoder power, and motor over temperature sensor (OT). If a motor over
temperature sensor is being utilized, you must enable this feature in the
software configuration. Make this mode ACTIVE via parameter COT Check
motor OT input.

The PS-33xxd-E Seriesis a digital amplifier that will only accept an encoder
with Hall or an encoder with Commutation Tracks encoded on the Z-
Channel as afeedback device.

Refer to section 7.2.2 for Commutating Encoder Specifications compatible
with encoder based controllers.

Figure 3-26 PS-33xxd-E Feedback Connector J2

J3 - Feedback, Encoder with Hall
Pin # Signal Pin # Signal
13| ® e |14 13 [Motor OT + 14 |Motor OT -
LA 11 [+ 5VDC Return 12 |+5VDC Out
e o 9 |HED?2 10 |HED 3
e o 7 |Shield 8 |HED1
e o 5 |Z+ 6 |Z-
e o 3 |IB+ 4 |B -
1l e ]2 1 [A+ 2 |A-

A cable assembly, CA-F14-2, may be purchased to facilitate wiring the J3
connector. This cable assembly provides flying leads, pre-wired to the mating
connector, two feet in length.
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3.3.6 PS-33xxi Series

Each PS-33xxi (Intelligent) Series unit is an amplifier, power supply,
intelligent controller, and heatsink integrated into a single standalone package.
They will accept high level commands directly, eliminating the need for a
motion controller, and can be operated stand-alone, networked, or as a digital
amplifier. Each unit has the ability to store and execute motion programs.

The PS-33xxi-E Series is a digital amplifier that will only accept an encoder
with Hall or an encoder with Commutation Tracks encoded on the Z-
Channel as afeedback device.

The PS-33xxi-R Seriesisadigital amplifier that will only accept aresolver as
the feedback device.

All PS-33xxi Series servo controllers are intended to be utilized as stand-alone
controllers and thus do not provide an encoder-out signal.

All PS-33xxi Series servo controllers provide the user with the same basic
components:

A graphical user interface program, APImate 2.0°, provides the user with
the tools to easily configure the PS-33xx to the specific application.
APImate 2.0 is a Windows-based program that provides Wizards for axis
setup, tuning, and high level programming language.

Methods of control include stored program mode, digital mode, and the
ability to accept Step/Direction, Step-Up/Down, Quadrature, and Analog
inputs whereby you are commanding the servo system via an analog £10
VDC reference. Determine your required configuration, then review the
appropriate section.

Complex SPLINE tables of up to 16 data points can be entered to define
custom motion profiles as a function of time.

Complex CAM tables of up to 16 data points can be entered to define
custom motion profiles as afunction of the master encoder HSI inputs.

Master/d ave relationships can be developed from the master encoder HSI
inputs, providing motion output as a CAM, or RATIO of the input
command.
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With the communications port configured for RS-422/485, hardware and
software allows for up to 31 axis to be digitally controlled from a single
PC seria port or similar host device. Multi-axis start and stop, along with
on-the-fly speed change, are only a few of the features available on these
units.

A network communications port allows the user to configuration each unit
asadevicein aControl Area Network. (consult factory for availability).

Hardware interfaces for ENABLE, RESET, DRIVE OK, and FOLDBACK
are dedicated 1/0 that allow you to interface to your machinery/equipment.
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Figure 3-27 PS-33xxi Connector Placement

J2 - Analog I/O
Pin # Signal Pin#  Signal
J4 - Network 5 |Analogl,in+ | 6 JAnalogl,in-
Pin #| Signal 3 _[Shield 4 |Shield
5 |Reserved 1 |Analog 2, in + 2 |Analog 2, in -
4 |Reserved
3 |Reserved | J3 - Feedback, Encoder with Hall
2 |Reserved Pin # Signal Pin # Signal
1 _|Reserved 13 [Motor OT + 14 [Motor OT -
11 |+ 5 VDC Return 12 |+5VDC Out
J5 - Comm Port 9 HE.D 2 10 [HED 3
DBOF RS-422 | RS-485 7_|Shield 8 [HED1
pin # | RS-232C| RsS-485 | two wire 5 |Z+ 6 |Z-
1 NC Tx+ RXHTx+ 3 |B+ 4 |B-
2 TX TX- RX-/Tx- 1 |A+ 2 |a-
3 Rx Rx- RX-[Tx-
4 NC Rx+ RXHTx+ J3 - Feedback, Resolver
5 COM COM COM Pin # Signal Pin # Signal
6 Tx* - - 13 [Motor OT + 14 [Motor OT -
; E)g - - 11 [Spare 12 [Spare
9 | +5VDC . B 9 |Spare 10 |Spare
7 [Shield 8 |Spare
5 |Ref+ (R1) 6 |Ref- (R2)
3 [Cos + (s1) 4 |Cos- (s3)
183- Ctr/Regen 1 |Sine +(s2) 2 [Sine - (s4)
Pin # Name
4 |Ctrl +
3 |[Ctrl -
2 |Regen +
1 [Regen -
J1 Digital I/O
Pin # Signal Pin # Signal
TBZ - Motor 23 Shjeld 24 Shjeld
Pin # Name 21 |Drive OK + 22 [Drive OK -
2 |Shield 19 |Foldback+ 20 |Foldback -
3 |Phase U (A) 17 |Output 2 + 18 |Output 2 -
2 |Phase V (B) 15 |Output 1 + 16 |Output 1 -
1 |Phase W (C) 13 |Input 7 - 14 |lnput 7 +
11 |Input 6 - 12 |Input 6 +
9 |Input5 - 10 |Input5 +
7 |lnput 4 -/HSI 2 - 8 |Input 4 +/HSI 2 +
5 |lnput 3-/HSI1 - 6 |Input 3 +/HSI 1+
3 |Reset - 4 |Reset +
" TB1 - AC Power 1 |Enable - 2 |Enable +
Pin # AC IN
4 L1
3 [L2
2 |L3
1 |GND (PE)
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Digital Inputs/Outputs (J1)

The PS-33xxi Series is an intelligent amplifier with 1/O capability. The PS-
33xxi digital 1/0 connector J1 contains connections for 5 inputs, plus 2 HSI
inputs and 4 outputs to allow the user to interface to the most demanding
application. The user must supply a 5-30 VDC voltage to utilize the optically
isolated 1/0O. Since the digital inputs are current activated, the user may utilize
PNP or NPN outputs to the drive. The various methods of wiring 1/0 are
described in this section.

The two High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment. If you

need to operate these inputs as general-purpose inputs, at 30 VDC
then a current limit 2k Wresistor must be installed in series with the
input.

All models of the PS-33xxi Series have two High Speed Inputs that can be
utilized for the purpose of supplying a Step/Direction, Step-Up/Down, or a
Quadrature input command to the unit. Software configuration of the
Command Mode, parameter CM must be performed to utilize the two HSI's as
command signals. See Figure 3-33 Schematic of PS-33xxi HSI Inputsif HSI1
and HSI2 are to be utilized as general purpose inputs3 and 4.

The drive RESET input, when active, will cause the amplifier to immediately
remove power from the motor and clear any re-settable fault conditions.

The ENABLE input is dedicated and cannot be reassigned. The user must
configure the software EVENT of Enable-on-rise to start the active program
on active-state of the ENABLE input. Likewise the program execution will
stop on fall or inactive-state of the input, disabling the controller.

The SERVO-OK output is active when main power is applied and no fault
conditions exist.

The FOLDBACK output is active when 1% is actively reducing the motor
output current to protect either the amplifier or the motor.

Outputs on the PS-33xxi can be utilized as current sink or source outputs. This
supply may be separate from the input supply.
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Figure 3-28 PS-33xxi Digital /0 Connector J1

J1 Digital /O
Pin # Signal Pin # Signal
23] ® e |24 | 23 |Shield 24 |Shield

o o 21 |Drive OK + 22 |Drive OK -
e o 19 |Foldback+ 20 |Foldback -
L 17 |Output 2 + 18 |Output 2 -
L 15 |Output 1 + 16 |Output 1 -
L 13 |Input 7 - 14 |Input 7 +
o o 11 |Input6 - 12 |Input 6 +
o o 9 |lnput5s - 10 |Input5 +
o o 7 |Input 4 -/HSI 2 - 8 |Input 4 +/HSI 2 +
o o 5 Jlnput3-/HSI1- 6 |Input3+/HSI1+
L 3 |Reset - 4 |Reset +

1] e e |2 1 |Enable - 2 |Enable +

The two High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment. If you
need to operate these inputs as general-purpose inputs, at 30 VDC
then a current limit 2k Wresistor must be installed in series with the
input.

A cable assembly, CA-F24-2, may be purchased to facilitate wiring the J1
connector. This cable assembly provides flying leads, pre-wired to the mating
connector, two feet in length.
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The optically isolated inputs, (ENABLE, RESET, Inputs 5, 6 and 7) are
current activated, 10 mA minimum.

Figure 3-29 PS-33xxi Digital Input
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The DRIVE-OK, FOLDBACK and outputs 1 and 2 can be wired as “current
sourcing” or “current sinking”, with a maximum “sink” of 35 mA per output.
An additional external power source of 5-30 VDC isrequired. The outputs are
not short-circuit proof.

Figure 3-30 PS-33xxi Digital Output

PS-33xxd
PS-33xxi Output +
Isolated Output
Corresponding Output -
PS-33xxi-E Sourcing
_— Input
—
Output
<+> 5-24
S vDC
Output
Return
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Input =/ VDC
Output
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Figure 3-31 PS-33xxd-E HSI Signals

Signals for High Speed Inputs

Mode HSI1 HSI2
Step/Dir Direction Step
0= CCW,1=CW when falling
oe CW L L
Step+/Step- Step CCW Step CW
when HSI2 =0 when HSI1 =0
L] ccw
C L L L
Quadrature Phase A Quadrature Phase B Quadrature

CCW on A (HSI1) rising with B (HSI2) low

JIJT I T LTI LT

Figure 3-32 HSI Signal Timing

~— Maximum transition time: 50nsec
Minimum OFF time:  500nsec

ﬁ Minimum ON time: 500nsec

/ i/—t DIR needsto be stable for
/ 500nsec before STEP falls

/// STEP increments
£~ motor position on
falling edge

Input voltage range:
35V to7vDC
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Figure 3-33 Schematic of PS-33xxi HSI Inputs
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HSI Inputs are 3.5 to /7 VDC
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VAVAV.
/V
V¥ »

A

»!
Ll
P

A

HSI 1—
HSI 2+ 499 Ohm h
- AVAVAV
'y \ B4
-
HSl 2—

The two High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment
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Analog Input/Outputs (J2)

If you are using the HSI inputs for command input, you may skip the following
section on Analog Inputs.

The PS-33xxi analog 1/0O connector J2 contains connections for two analog
inputs. The analog inputs are software defined as ADC1 and ADC2. They are
to be utilized as differential inputs to provide +10 VDC control signals to the
amplifier. These differential inputs should be driven via the users differential
outputs and should be connected with individually shielded twisted pairs to
provide the best possible noise immunity. Depending on the software
configuration, the analog signal (software name ADC1) can be utilized to
provide a “velocity”, “current”, or “user defined” 10 bit analog signal to
provide the required motion.

Figure 3-34 PS-33xxi Analog I/O Connector J2

J2 - Analog I/0
Pin # Signal Pin # Signal
5/ @ |6 5 JAnalog 1, in + 6 |Analog 1, in -
o o 3 |Shield 4 |Shield
lle e]2 1 |Analog2,in+ | 2 |Analog 2, in -

A cable assembly, CA-F6-2, may be purchased to facilitate wiring the J2
connector. This cable assembly provides flying leads, pre-wired to the mating
connector, two feet in length.
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Figure 3-35 Schematic of PS-33xxi Analog Inputs
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PS-33xxi Motor Feedback (J3)

The PS-33xxi-E motor feedback connector J3 is a 14 pin dua-row connector
that contains connections for Hall Effect Device (HED) and encoder feedback.

The PS-33xxi-E Seriesis a digital amplifier that will only accept an encoder
with Hall or an encoder with Commutation Tracks encoded on the Z-
Channel as afeedback device.

Refer to section 7.2.2 for Commutating Encoder Specifications compatible
with encoder based controllers.

The connections aso include a non-isolated +5 VDC supply for the HED,
Encoder power, and motor over-temperature sensor (OT). If a motor over
temperature sensor is being utilized, you must enable this feature in the
software configuration. Make this mode ACTIVE via parameter COT Check
motor OT input.

Figure 3-36 PS-33xxi-E Feedback Connector J3

J3 - Feedback, Encoder with Hall
Pin # Signal Pin # Signal
131 @ @ |14 | 13 |[Motor OT + 14 |Motor OT -
e o 11 |+ 5 VDC Return 12 |+5VDC Out
e o 9 |HED 2 10 |HED 3
e o 7 |Shield 8 |HED 1
e o 5 |Z+ 6 |Z-
e o 3 |IB+ 4 |B-
1l e o2 1 [A+ 2 |A-

A cable assembly, CA-F14-2, may be purchased to facilitate wiring the J3
connector. This cable assembly provides flying leads, pre-wired to the mating
connector, two feet in length.
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The PS-33xxi-R motor feedback connector J3 is a 14-pin dual-row connector
that contains connections for resolver feedback.

The PS-33xxi-R Seriesis adigital amplifier that will only accept aresolver as
the feedback device. Refer to section 7.2.1 for Commutating Resolver
Specifications compatible with resolver based controllers.

The connections aso include a non-isolated +5 VDC supply for motor over-
temperature sensor (OT). If amotor over temperature sensor is being utilized,
you must enable this feature in the software configuration.

Figure 3-37 PS-33xxi-R Feedback Connector J3

J3 - Feedback, Resolver
Pin # Signal Pin # Signal
13l @ o |14 13 |Motor OT + 14 |Motor OT -
o o 11 |Spare 12 |Spare
o o 9 |Spare 10 |Spare
o o 7 |Shield 8 [Spare
e o 5 |Ref+ (R1) 6 |Ref- (R2)
e o 3 [Cos+ (s1) 4 |Cos- (S3)
1le o2 1 [Sine +(s2) 2 |Sine - (S4)

A cable assembly, CA-F14-2, may be purchased to facilitate wiring the J3
connector. This cable assembly provides flying leads, pre-wired to the mating

connector, two feet in length.
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3.3.7 PS-33xxc Series

Each PS-33xxc (Centennial) Series unit is an amplifier, power supply, DSP
motion controller, and heatsink integrated into a single standalone package.
They will accept high level commands directly, eliminating the need for a
motion controller and can be operated stand-alone, networked, or as a digital
amplifier. Each unit has the ability to store and execute motion programs.

The PS-33xxc-E Series digital amplifier will only accept an encoder with
Hall or an encoder with Commutation Tracks encoded on the Z-Channel
as a feedback device. Refer to section 7.2.2 for Commutating Encoder
Specifications compatible with encoder based controllers.

The PS-33xxc-R Seriesisadigital amplifier that will only accept aresolver as
the feedback device. Refer to section 7.2.1 for Commutating Resolver
Specifications compatible with resolver based controllers.

Available features include;

A graphical user interface program, APImate 2.0°, provides the user with
the tools to easily configure the PS-33xx to his specific applications.
APImate 2.0 is a Windows95-based program that provides Wizards for
axis setup, tuning, and high level programming language.

Methods of control include stored program mode, digital mode, and the
ability to accept Step/Direction, Step-Up/Down, Quadrature, and Analog
inputs whereby you are commanding the servo system via an analog £10
VDC reference. Determine your required configuration, then review the
appropriate section.

With the communications port configured for RS-422/485, hardware and
software allows for up to 31 axis to be digitally controlled from a single
PC seria port or similar host device. Multi-axis start and stop, along with
on-the-fly speed change, are only a few of the features available on these
units.

Hardware interfaces for ENABLE, RESET, and DRIVE OK are dedicated
1/0 that allow you to interface to your machinery/equipment.

The PS-33xxc Series can aso be configured to operate 300 volt induction
motorsin either vector or variable frequency control.
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All modes of operation offer a PID loop-tuning feature to optimize the
performance of the selected servomotor.

All modes of operation offer a Real-time Adaptive Tuning feature to
optimize the performance of the selected servomotor. This Real-time
Adaptive Tuning feature is bi-directional and includes load and inertia
estimation and compensation. It also provides an Active Current Loop
Compensation gain and phase. Optimal performance can be obtained on
systems with varying inertial loads up to 50:1.

Additional analog inputs and outputs can be utilized to interface to the
user’s environment.

Advanced mathematical capabilities, 40 bit floating point, LOG functions,
and trigonometric functions are available to simplify programming of
complex motions.

Complex SPLINE tables of up to 3000 data points can be entered to define
custom motion profiles as afunction of time.

Complex CAM tables of up to 3000 data points can be entered to define
custom motion profiles as a function of the master encoder HSI inputs or
the Auxiliary PID’s output.

Master/slave relationships can be developed from the master encoder HSI
inputs, providing motion output asa RATIO, CAM, or SPLINE.

Auxiliary PID loop with 100 microsecond update rate can be utilized in
conjunction with the analog inputs, SPLINE, CAM, and master/save
capabilities. Applications such as web-tensioning, pump, and motion
profiling can be addressed with ease.
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Figure 3-38 PS-33xxc Connector Placement

J1 Digital /0
Pin # Isolated 10
1 Input 1
2 Input 2
3 Input 3
4 Input 4
5 Input 5
6 Input 6
7 Input 7
8 Input 8
9 Reset (9)
10 Enable (10)
11 Output Power
12 Output COM
13 Output 1
14 Output 2
15 Output 3
16 Output 4
17 Output 5
18 Output 6
19 Output 7
20 Output 8
21 Output 9
22 Output 10
23 Output 11
24 Output 12
25 Input Power
26 N.C., M (shell)

Fl
-
-

‘i

®

AF
Conir ids

J2 - Analog /O

Pin

# Analog /O

[y

HSI4 +

HSI4 -

Analog 1 in + (ADC1)

Analog 1in -

Analog 2 in + (ADC2)

Analog 2 in -

Analog 1 Out

Drive OK

[(o] [eo] EN] [e) {621 BN [7V] | \N]

Analog 2 Out

Shield

Analog Out Common

Analog 3 in + (ADC3)

Analog 3in -

HSI 2+ /B+

HSI 2 -/B-

HSI1+/A+

HSI1- /A-

Drive OK Return

Shield

Encoder Out A+

Encoder Out A-

Encoder Out B+

Encoder Out B-

Encoder Out Z+

Encoder Out Z-

N.C., M (shell)

J3 - Encoder Feedback J3 - Resolver Feedback
J5 - Comm Port Pin # Signal Pin # Signal
DBS-F RS-422 | RS-485 1 A+ 1 [sine+(52)
Pin # | RS-232C| RS-485 | two wire > TA- 2 [Sine - (54)
2 - e Rt/ Tt 3 [B+ 3 [Cos+ (S1)
2 TX Tx- RX-/Tx-
3 Rx Rx- RX/ X 4 [B- 4 [Cos- (S3)
4 NC Rx+ Rx+HTx+ 5 |Z+ 5 [Ref+ (R1)
5 COM COM COM 6 |z- 6 |Ref- (R2)
6 Tx* - - 7 |+ 5 Encoder/Hall 7 __|+ 5 Encoder/Hall
7 Rx* 8 |+5VDC Return 8 [+5VDC Retum
8 NC 9* [HALL 1/HSI 3 + 9 [HSI3+
9 +5VDC** 10* |HSI 3 - 10 [HSI3-
11 |Motor OT + 11 [Motor OT +
12 |Motor OT - 12 |Motor OT -
13 |[HALL 2 13 [Spare
14 [HALL 3 14 [Spare
15_[Shield 15 |Shield
16 |N.C., M (shell) 16 [N.C., M (shell)
TB1 - AC Power TB2 - Motor TB3 - Ctrl/Regen
Pin # AC IN Pin # Name Pin # Name
4 JL1 4 |Shield 4 |Ctrl +
3 |L2 3 _|Phase U (A) 3 |ctrl -
2 |L3 2 |Phase V (B) 2 |Regen +
1 |GND (PE) 1 |Phase W (C) 1 |Regen -
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Digital Inputs/Outputs (J1)

The PS-33xxc digital 1/0O connector J1 is a 26 pin sub-D that contains
connections for 10 inputs and 12 outputs to allow the user to interface to the
most demanding application. The user must supply a 5-30 VDC voltage to
utilize the optically isolated 1/0. Since the digital inputs are current activated,
the user may utilize PNP or NPN outputs to the controller. The various
methods of wiring inputs are shown in this section.

The drive RESET input, when active, will cause the amplifier to immediately
remove power from the motor and clear any re-settable fault conditions.

The RESET input on the PS-33xxc Series, if active when power is applied,
@ will cause the unit to start its Boot-Load-Manager. This will cause the unit

to appear as if it has faulted, the unit will not respond to any 10 and will not
enable until the RESET input is in the inactive-state and then briefly active-
state again.

Correctly configure your power up sequence(s) to prevent accidentally
activating the unit’'s Boot-Load-Manager.

See Section 5.3.7 Update New Firmware for additional information.

The ENABLE input is dedicated and cannot be reassigned. The user must
configure the software EVENT of enable-on-rise to start the active program on
active-state of the ENABLE input. Likewise the program execution will stop
on fall or inactive-state of the input, disabling the controller.

Outputs on the PS-33xxc can be utilized as current sink or source outputs.
Connections for Output-Power and Output-Com are provided for purposes of
optical isolation. This supply may be separate from the input supply. The
various methods of wiring inputs are shown in this section.
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Figure 3-39 PS-33xxc Digitial /0 Connector (J1)

J1 Digital /O

Pin # Isolated 10
1 Input 1

Input 2

Input 3

Input 4

Input 5

Input 6

Input 7

Input 8

Reset (9)

10 Enable (10)

11 Output Power

12 Output COM

Ol |N[o|OR~|WIN

13 Output 1

PS—33xxc Series 14 Output 2
/g? 15 Output 3
o © 206 16 Output 4
o Z o 17 Output 5
o o 18 Output 6
o Z o 19 Output 7
°o _° 20 Output 8
© 4 ° 21 Output 9
Z ° Z 22 Output 10
10 1o 23 Output 11
o 24  |Output 12

25 Input Power
26 N.C., M (shell)

A cable assembly, CA-SD26-KIT, may be purchased to facilitate wiring the
J1 connector. This cable assembly includes a three-foot cable with a DIN-3
mount terminal strip.
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Inputs are activated by current flow. The choice of ACTIVE-HIGH or
ACTIVE-LOW isat the user’ s discretion.

Figure 3-40 Schematic of PS33xxc Inputs

External Power
Supply +V 20K Ohm
530 ERAVAVAN —
VDC —»
ACTIVE HIGH CONFIGURATION
J1-25
V
J1=25
J—1 10 20K Ohm
\\ /’\\ /’\\ |
4>
—
OR
External Power
Supply +V
5-30
VDC
V4 ACTIVE LOW CONFIGURATION
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Analog Input/Outputs (J2)

The PS-33xxc analog I/O connector J2 is a 26 pin sub-D that contains
connections for simulated encoder output, two High Speed Inputs (HSI), three
analog inputs, two analog outputs, and their associated signals. The DRIVE-
OK isalso provided on this connector.

DRIVE-OK

The DRIVE-OK is a N.O. relay contact that is active when main power is
applied and no fault conditions exist.

Analog Inputs

The three analog inputs are to be utilized as differential input’s to provide £10
VDC contral signals to the amplifier. These differential inputs should be
driven via the user's differential outputs and should be connected with
individually shielded twisted pairs to provide the best possible noise immunity.

Depending on the configuration, the primary analog input 1 (software defined
as ADC1) to provide a “velocity”, “current”, or a “user defined” 14 bit analog
signal to generate the required motion. Anaog inputs 2 and 3 (software
defined as ADC2 and ADC3) are available to provide additional input signals
for transducers as required in applications such as web-tensioning, pump, or
clamping operations.

Analog Outputs

The two analog outputs, first and second AUX DAC's are factory defined as
“SPEED” and “CURRENT” outputs. The user may wish to re-assign the AUX
DAC’'s to a system or user variable to provide an additional interface to the
user’s environment. A scale factor must be set to properly scale the variable to
the 10 volts range of the DAC. Anaog outputs are updated every
400rseconds.
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High Speed Inputs
The two HSI inputs, HSI1 and HSI2 are dedicated as a master encoder input.

An auxiliary PID loop with a 100 microsecond update rate is available on the
PS-33xxc controller. The AUXILIARY PID can be utilized in conjunction
with the master encoder inputs HSI1 and HSI2 and/or analog inputs, along
with SPLINE, CAM, and Master/Slave capabilities for applications such as
web-tensioning, pump, and motion profiling.

The High Speed Input HS 3 on the motor feedback connector J3, is also used
as a Hall Effect Device input, thus is not available when configured for motors
utilizing HED’s.

Software commands for utilization of the High Speed Inputs HSI3 and HSI4
will be supported with future releases of Firmware and APImate2
enhancements.

The High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment. If you
need to operate these inputs as general-purpose inputs at 30 VDC,

then a current limit 2k Wresistor must be installed in series with the
input.
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Figure 3-41 PS-33xxc Analog I/O Connector (J2)

J2 - Analog I/O

Pin # Analog 1/O

1 |HSI4+
HSI 4 -
Analog 1 in + (ADC1)
Analog 1 in -
Analog 2 in + (ADC2)
Analog 2 in -
Analog 1 Out
Drive OK
Analog 2 Out
) 10 |Shield
PS—33xxc Series 11 |Analog Out Common
Analog 3 in + (ADC3)
Analog 3 in -
14 |HSI 2+ /B+
15 |HSI 2 - /B-
16 |HSI 1+ /A+
17 |HSI1- /A-
Drive OK Return
19 |Shield
20 |Encoder Out A+
21 |Encoder Out A-
22 |Encoder Out B+
Encoder Out B-
24 |Encoder Out Z+
25 |Encoder Out Z-
26 IN.C., M (shell)

(o] [ee]] EN] Fo2) [&2] BN (V) NIV)

%
=
N

O ©
N
(o
'_\
w

0 0 0O 0 O 0O O O
=
(o]

o O 0O 0 0 O O ©
c o0 o0 o0 0 0o o o O

5
©
N
w

A cable assembly, CA-SD26-KIT, may be purchased to facilitate wiring the
J2 connector. This cable assembly includes a three-foot cable with a DIN-3
mount terminal strip.
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Figure 3-42 Schematic of PS-33xxc Analog Inputs

J2-4 <—F

Analog 1, in — "\‘T‘K hm
|

Analog 2, in + 10K Ohm

ADC1

J2-5 47’

J2-6 «—1—/

Analog 2, in — | 10K Ohm

|

Analeg 3, in + 4ok opm

ADC2

J2-12 <—h&

215 «——F—/

Analog 3, in — | 10K Ohm

L

ADC3

Analog Inputs
PS—33xxc Series
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Figure 3-43 Schematic of PS-33xxc DRIVE-OK Output

+V
A
Maximum Contact Ratings:
Power (Resistive load) 50 Watts -
Voltage (Max.) 250 VAC/VDC [
Current (Max.) 1 Amps AC/DC |
Operate Time (Typ.) 0.5 ms |
Release Time (Typ.) 0.5 ms
Life (Medium Load) 10 X 106 operations |
Life (Rated Load) 1 x 100 operations ‘
Drive OK ‘
J2—-8 =
Drive OK T
J2—-18 -
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Figure 3-44 Schematic of PS-33xxc Encoder Outputs

26031 T Encoder Out A+ > U720
<>
< 1K Ohm
>
<
)i Encoder Out A—
» J2-21
26031 T Encoder Out B+ > o022
>
<\
< 1K Ohm
>
l Encoder Out B—
» J2-23
26C31 T Encoder Out Z+ > J0—04
>
<\\
< 1K Ohm
>
J_ Encoder Out Z—
» J2-25
Differential:

o

Single—Ended:

reference to

with

J 3

— 0.

o

Make no—connections to A—,
B— or Z— outputs.

[WES=

Preferred method
for best noise immunity.

A+, B+ and /+
' RETURN on
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Figure 3-45 PS-33xxd-E HSI Signals

Signals for High Speed Inputs
Mode HSI1 HSI2
Step/Dir Direction Step
0= CCW,1=CW when falling
CC CW L L L
Step+/Step- Step CCW Step CW
when HSI2 =0 when HSI1 =0
L] ccw
CW L) L) L
Quadrature Phase A Quadrature Phase B Quadrature
CCW on A (HSI1) rising with B (HSI2) low
J L e L
HEEREEEE SN

Figure 3-46 HSI Signal Timing

~— Maximum transition time: 50nsec
Minimum OFF time:  500nsec

ﬁ Minimum ON time: 500nsec

/ i/—t DIR needsto be stable for
/ 500nsec before STEP falls

/// STEP increments
£~ motor position on
falling edge

Input voltage range:
35V to7vDC
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Figure 3-47 Schematic of PS-33xxc HSI Inputs

- ——

HSI Inputs are 3.5 to

HSI 1+ 499 Ohm

NN\
i < \ 54

A

A

HSI 1—

HSI 2+ 499 Ohm h

VAVAV:
/V
A A =4

HSI 2— ‘

A

A

The four High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment.
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Figure 3-48 Schematic of PS-33xxc Isolated Outputs

External Power

Supply ‘
J1=11 4—‘
5-30
VDC
> J1-11
JN-12 4— o
<f'\
\V4 1.5K ohm <
3.3ma m (5
| > J1-13
Qu‘[put 1
| > J1—-12
—VouT
1.5K Ohm | <
| > J1-14
Output 2
Output 12
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The two analog outputs, first and second AUX DAC's are factory defined as
“SPEED” and “CURRENT” outputs. The user may wish to re-assign the AUX
DAC’'s to a system or user variable to provide an additional interface to the
users environment. A scale factor must be set to properly scale the variable to
the 10 volts range of the DAC. Anaog outputs are updated every
400mseconds.

Figure 3-49 Schematic of PS-33xxc Analog Outputs

_ 10ma Max.
J2—7

DAC1
$ 1K Min.

J2-1

Analog Com

\J

J—
\j

_ 10ma Max.
J2-9

DAC2
$ 1K Min.

J2-10
Shield

v

\J
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Figure 3-50 Typical Master/Slave Configuration

MASTER (1) SLAVE (2)
Encoder High Speed Encoder
Out Inputs (HSI) Out
J2 J2 2

J3

wotorh

SLAVE (3) SLAVE (n)
High Speed Encoder High Speed Encoder
Inputs (HSI)  OQut Inputs (HSI)  Out

J2 J2 J2 J20

J3 J3

ot otorh

Figure 3-51 Master/Slave Drive Interconnect

Optional cable &

breakout terminal

strip
CA—=SD26—KIT

oo ] e e e oo

,,
o
=

Master Slave
S . S
&
5 ‘ “ ‘
@ © »
s | o s |
92 g @JZ 8
§ © §
: s | sl
3 g QJS g
K ‘ © ° ‘
Ja E\ Optional cable & Optional cable & DJ4 E’
‘ breakout terminal breakout terminal o ‘
° SMEA SD26—KIT =P CA—SD15—KIT [
] / ]
Tt TezzaL) voltoge

voltage
connections

r
e
21[22]23]24[25 M

1 ‘2‘3‘4‘5‘6‘7‘8‘9‘10‘11‘12‘13‘

.
]
‘w 4‘15‘16‘17‘18‘19‘20

connections

|
LI
14015

5116 f‘7‘18‘19‘20‘21‘22‘23‘24‘25‘ M [ ‘ 9 ‘WO‘ 11‘12‘13‘14‘15‘ M

1‘2‘3 415 6‘7‘8‘

9‘10‘1112‘13‘ ‘1‘2‘3‘4‘5‘6‘7‘8‘

Motor
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Motor Feedback (J3)

The PS-33xxc-E Series digital amplifier will only accept an encoder with
Hall or an encoder with Commutation Tracks encoded on the Z-Channel
as a feedback device. Refer to section 7.2.2 for Commutating Encoder
Specifications compatible with encoder based controllers.

The PS-33xxc-E motor feedback connector J3 is a 15 pin sub-D that contains
connections for encoder feedback. The connections also include an isolated
+5 VDC supply for hall and encoder power. If a motor over temperature
sensor is being utilized, you must enable this feature in the software
configuration. Make this mode ACTIVE via parameter COT Check motor OT
input.

The High Speed Input HS 3 on the motor feedback connector J3, is also used
as a Hall Effect Device input, thus is not available when configured for motors
utilizing HED’s. This High Speed Input can be used as registration inputs for
applications using motors with Z-Channel encoded Commutation Tracks.

Software commands for utilization of the High Speed Inputs HSI3 and HSI4
will be supported with future releases of Firmware and APImate2
enhancements.
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Figure 3-52 PS-33xxc-E Encoder Feedback Connector (J3)

J3 - Encoder Feedback
Pin # Signal
1 |A+
A -
B+
B -
Z+
Z -
+ 5 Encoder/Hall
+ 5 VDC Return
HALL 1/HSI 3 +
10* |HSI 3 -
11 |Motor OT +
12 |Motor OT -
13 |HALL 2
14 |HALL 3
J3 15 |Shield
16 |N.C., M (shell)

Feedback
PS—35xxc Series

Y

a1
o]

a0 O O O Oo

g

(o] N1 [e] (2] =N [o8] I N

o O O O O
o O O O O
©
*

The four High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment. If you
need to operate these inputs as general-purpose inputs at 30 VDC,
then a current limit 2k Wresistor must be installed in series with the
input.

A cable assembly, CA-SD15-KIT, may be purchased to facilitate wiring the
J3 connector. This cable assembly includes a three-foot cable with a DIN-3
mount terminal strip.
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The PS-33xxc-R Seriesisadigital amplifier that will only accept aresolver as
the feedback device. Refer to section 7.2.1 for Commutating Resolver
Specifications compatible with resolver based controllers.

The PS-33xxc-R motor feedback connector J3 is a 15 pin sub-D that contains
connections for a resolver feedback and two High Speed Inputs, HSI3 and
HSI4. The connections aso include an isolated +5 VDC supply for customer
usage. If amotor over temperature sensor is being utilized, you must enable
this feature in the software configuration. Make this mode ACTIVE via
parameter COT Check motor OT input.

Software commands for utilization of the High Speed Inputs HSI3 and HSI4
will be supported with future releases of Firmware and APImate2
enhancements.
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Figure 3-53 PS-33xxc-R Resolver Feedback Connector (J3)

J3 - Resolver Feedback
Pin # Signal
Sine + (S2)

Sine - ($4)

Cos + (S1)
Cos- (S3)
Ref+ (R1)
Ref- (R2)

+ 5 Encoder/Hall
+5VDC Retum
HSI 3 +

HSI 3 -

Motor OT +
Motor OT -
Spare

Spare

Shield

N.C., M (shell)

Feedback
PS—353xxc Series

J

RIGIRIE|IBlo|x|~N|o|u|s]|wN]-

>0 O 0 O 0o

g

o o0 O O O
o o O O O

=
(2]

J3

[
(o]

need to operate these inputs as general-purpose inputs at 30 VDC,
then a current limit 2k Wresistor must be installed in series with the
input.

The four High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment. If you

A cable assembly, CA-SD15-KIT, may be purchased to facilitate wiring the
J3 connector. This cable assembly includes a three-foot cable with a DIN-3
mount terminal strip.
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3.3.8

System Accessories

Cable Assemblies

Table 3.11 PS-33xx d/i Cable Assemblies

CA-F6-2 CABLE ASSEMBLY, ANALOG, FLYING LEADS, 2 FT
CA-F14-2 CABLE ASSEMBLY, FEEDBACK, FLYING LEADS, 2 FT
CA-F24-2 CABLE ASSEMBLY, IO, FLYING LEADS, 2 FT
CA-ID24-OPTO |CABLE ASSEMBLY, 10, FLYING LEADS, 2 FT, I-SERVO
CA-DB9-232-6 |CABLE ASSEMBLY, DB9, RS-232, 6 FT

Crimping Tools can be obtained from:

USA:
CE:

Schuster Electronics Tel: 1-800-521-1358. (P/N DF11-TA2428HC)
Hirose (D) Td: 07-11-456-0021, Hirose (UK) Tel: 01-90-826-0616.

Table 3.12 PS-33xxc Cable Assemblies

CA-SD26-KIT CABLE ASSEMBLY FOR 10, 26SUB D, DIN BREAKOUT
CA-SD15-KIT CABLE ASSEMBLY, FEEDBACK, 15SUB D, BREAKOUT
CA-SD26-OPTO |CABLE ASSEMBLY FOR OPTO22, 26SUB D-25D
CA-DB9-232-6 CABLE ASSEMBLY, DB9, RS-232, 6 FT

The PS-33xxc requires two cable assemblies, CA-SD26-KIT.

Customers wishing to manufacturer their own cable sets may purchase the
mating connectors from the table of PS-33xxc connectors below.

Description Adam Tech Part Number
DB9 (male) solder cup DEQ9PD
Aluminum Back Shell DEQ9-DH-AL-TS
Grommet Tree GS-DEQ9-HD
SD15 (female) solder cup HDT15SD
Aluminum Back Shell DEQ9-DH-AL-TS
Grommet Tree GS-DA15-HD
SD26 (female) solder cup HDT26SD
Aluminum Back Shell DA15-HD-AL-TS
Grommet Tree GS-DA26-HD
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Table 3.13 W.ire Selection Table

Wire Selection Table
Purpose Description Manufacturer

Signal 22 AWG, 2 Pair, Shield & Drain Alpha 5482C

Signal 22 AWG, 3 Pair, Shield & Drain Alpha 5484C

Signal 24 AWG, 2 Pair, Shield & Drain, Low Capacitance |Belden 8102

Signal 24 AWG, 4 Pair, Shield & Drain, Low Capacitance |Belden 8104

Signal 24 AWG, 8 Pair, Shield & Drain, Low Capacitance |Belden 8108

Signal 28 AWG, 2 Pair, Shield & Drain, Low Capacitance |Alpha 3492C/Belden 8132
Signal 28 AWG, 4 Pair, Shield & Drain, Low Capacitance |Alpha 3494C

Signal 28 AWG, 8 Pair, Shield & Drain, Low Capacitance |Alpha 3498C

Ground Strap

Table 3.14 Motor Cable Selection Table

Motor Cable Selection Table

Purpose Description Motor Series
CS-1723-010 |CABLE SET, PWR/FB, T17,T23, 10 FT MAC-T17x/MAC-T23x
CS-1723-025 |CABLE SET, PWR/FB, T17,T23, 25 FT MAC-T17x/MAC-T23x
CS-3442-010 |CABLE SET, PWR/FB, T34,T42, 10 FT MAC-T34x/MAC-T42x
CS-3442-025 |CABLE SET, PWR/FB, T34,T42, 25 FT MAC-T34x/MAC-T42x
CS-5666-010 |CABLE SET, PWR/FB, T56,766, 10 FT MAC-T56x/MAC-T66x
CS-5666-025 |CABLE SET, PWR/FB, T56,T66, 25 FT MAC-T56x/MAC-T66x

CS-1631-10 CABLE SET, PWR/FB, M16, M24,M31, 10 FT MAC-M16x/M24x/M31x
CS-1631-25 CABLE SET, PWR/FB, M16, M24,M31, 25 FT MAC-M16x/M24x/M31x

CS-5100-010 |CABLE SET, PWR/FB, M51, 10 FT MAC-M51x
CS-5100-025 |CABLE SET, PWR/FB, M51, 25 FT MAC-M51x
CS-7100-010 |CABLE SET, PWR/FB, M71, 10 FT MAC-M71x
CS-7100-025 |CABLE SET, PWR/FB, M71, 25 FT MAC-M71x
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External Regen Resistors

Table 3.15 External Regeneration Resistors

External External Regen
Model Continuous | External Peak | Resistor Kit
PS-3303 47 Ohm, 150 W 3 kw RRK-0160-47
PS-3306(d)(i)) |47 Ohm, 150 W 3 kw RRK-0160-47
PS-3306¢ 10 Ohm, 200 W 14 kW RRK-0200-10
PS-3310 10 Ohm, 200 W 14 kW RRK-0200-10
PS-3320 10 Ohm, 200 W 14 kW RRK-0200-10

Resistor Kits include: resistor, fuse, fuse holder, and 1 meter of wire.

Line Filters

Table 3.16 Suggested Line Filters

Filter Selection Table (AC Line In)
Part Number Description Schaffner P/N
LF-1-8 Line Filter, Single Phase, 8 A FN350-8/29
LF-1-12 Line Filter, Single Phase, 12 A | FN350-12/29
LF-1-20 Line Filter, Single Phase, 20 A FN350-20/29
LF-1-30 Line Filter, Single Phase, 30 A FN350-30/33
LF-3-8 Line Filter, Three Phase, 8 A FN351-8/29
LF-3-16 Line Filter, Three Phase, 16 A FN351-16/29
LF-3-25 Line Filter, Three Phase, 25 A FN351-25/33
LF-3-50 Line Filter, Three Phase, 50 A FN2351-50/33
LF-3-80 Line Filter, Three Phase, 80 A FN351-80/34
LF-3-110 Line Filter, Three Phase, 110 A | FN351-110/35

Required to comply with EC directive 89/336/EEC.
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4. APImate 2.0 Software
Setup and Installation

This section will guide the user through the APImate 2.0° or APImate Lite® software
installation. APImate 2.0 is a Windows95-based program that provides Wizards for axis
setup, tuning, and high level programming. APImate Lite is a Windows95-based program
that provides Wizards for axis setup, tuning of the digital models only. The graphical
user interface of the APImate programs provides the user with the tools to easily
configure the PS-33xx to his specific application.

APImate 2.0 and APImate Lite are registered trademarks of API Controls.

4.1 Hardware Requirements

To take full advantage of the tools available within APImate 2.0, the system
integrator must have a PC with Windows95, a hard disk with a minimum of
10M free space, a communications port, amouse, and a CD-ROM drive.
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4.2 Software Installation

4.2.1 Preliminary Steps

The APImate 2.0 user interface program is provided on a CD-ROM. The
purchased copy is considered a site license. The end user may make backup
copies for multiple installations of this software. When available, software
and firmware upgrades may be made available to end users with purchased
copies. To obtain upgrades, return the CD-ROM to your point of purchase
with a purchase order that will be utilized for tracking shipment. Upgraded
software will be installed on the original CD-ROM and returned.

It is recommended that the OEM or system integrator purchase a copy of the
APImate 2.0 software for each installation and their end user for additional
tuning and maintenance of the equipment.

Before proceeding, REMOVE any previous installations of APImate 2.0
from your PC to prevent conflicts with older versions. Use Windows95
ADD/REMOVE Programs to uninstall previous installations.

To obtain APImate 2.0 upgrades, return the CD-ROM to your point of
i purchase with a purchase order that will be utilized for tracking shipment.

Upgraded software will be installed ONLY on the original CD-ROM.
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4.2.2 Installation Procedure

The APImate 2.0 user interface program is supplied on a read/write CD ROM
disk. Install this disk in the CD ROM drive of your PC, select the
Add/Remove Programs icon, and follow the instructions for adding a program.

Add/Re e
Programs

An Install Shield is provided to guide you through the installation process.
Follow the instructions presented in the Install Shield.

Note that extensive help menus are available with APImate to assist the user in
determining the function of each command, parameter, or feature. Help
screens for commands and parameters are accessed by first highlighting the
item and then performing a right-mouse click.
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4.3 APImate 2.0 Configuration

To take full advantage of the APImate 2.0 software features, the user must first
configure the software for his computer. Launch the APImate software from
your program menu. Figure 4-1 below is an example of the file functions
available from the Main Screen.

The user should take this time to configure the software for the printer. The
user should also confirm the communications port being utilized by the
software to communicate to the amplifiers. Whenever APImate is loaded, a
check is completed of the PC’'s ports to select the proper location of your
communications port. Shared IRQ'’s for the selected communications port and
LAN, MODEM or MOUSE will result in erratic operation of the software.

Figure 4-1 APImate 2.0 Main Screen

| APImate2 =]
Edt Special Wwieards Help
e Application... Crl+r —
Open Exizting Application...  Chrl+0
[Hoze Application (Sl pins
Prirt Setup. . s fo
Eint... [StrleH

Set up Communications. .. 3 v uze CORMI
uze COMZ
uze COM3
uze COM4
[Iff-lire:

b

Exit AP mate

CRTI]
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A green icon of amotor under the connected application lets you know which
axes are currently connected to the PC. The Axis Menu can be accessed via a
right-mouse click.

The feature Axis Memory-> File will make a snapshot or backup copy of the
existing unit. This snapshot is saved as a file type SNA and includes all the
information necessary to completely duplicate the function of an amplifier.

When requesting applications assistance, this file may be sent via e-mail to
assist in prompt response to your application needs. Call our toll-free
customer service number described in Section 1.4 to obtain our current e-mail
address. Be sure to supply additional application information that may be
useful in determining your application configuration and desired function.

Figure 4-2 APImate 2.0 Axis Menu

() APImate 97 I[=]
File Edit Special Wizards Help
El----E_ Corre . | ’_L\g
Bt C 00 (]
- Paramete Firrware |nformatian. .
L[ Mode 487G Tee ytes
"""" g ::I':'tz Set Axiz Date and Tirne. .
"""" O EEE Set fps Eonfiguration...
_______ Oy Tz:;: Set Drive Hame. ..
""" Bl Events Calibrate Analog Inputs. ..
------ B Active Pr
#-[ Program | Ayiz Memory - File...
...... B Status File - Auis Memary...
=00 Applications
w00 o \program fleshapimatedThea | AL
« | b @

1] Motor Current 0,00 amps
1] ABS[ADCT-ADC2] = 0.002723
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The firmware information presented here must be available when calling for
applications assistance. Thisinformation will provide you with the Model and
Kernel Version of the firmware currently installed in flash.

Figure 4-3 APImate 2.0 Firmware Information

Axis information. __

b odel:PS 33200 (o 2048 [pk: 4064

k.ernel version: 1.02 [Map 21 1997 11:41:25)

Flazh [1FA4]: 4802 NvRAK: DE4D FCFC 5B1A 0531 0130 OOEC
Code: 91040 bytes + Data; 236712 bytes = 327752 bytes = 2%,
Dates/Time zet az 920002 19:32:14 YWed

Y ou are now ready to proceed with the configuration of the amplifier.

Before proceeding, make sure that the ENABLE input is INACTIVE to
prevent accidental motion during the amplifier configuration process.
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5. System Startup

After the system has been installed and wired, it is ready for startup. This section will
detail the startup procedure of the servo system and verify proper wiring and operation.
Parameter settings and tuning adjustments to the amplifier will be accomplished for your
particular application.

To assist you in starting up the servo system, a step-by-step Startup procedure has been
included. This procedure should always be followed to ensure proper operation of the
servo system. This procedure assumes that the correct interconnect diagrams have
been followed and International, National and Local electrical wiring codes have been
carefully adhered to.

5.1 Preparation for Startup

5.1.1 Selecting Operation Mode

Before the Startup procedure can proceed, the system integrator must
determine the motor parameters and type of motor being used.

The PS-33xxd and PS-33xxi amplifiers can only operate Brushless DC
servomotors. The PS-33xxc Centennial units can operate three different motor
types: Brushless DC servomotor, Induction motor vector control, Induction
motor variable frequency control, and Brush DC servomotor.

All models of the PS-33xx series are easily configured as a servo amplifier in a
current reference mode (for direct input to the current loop) or as a velocity
(speed) controller. All modes of operation offer a PID-loop tuning feature to
properly control API Controls Brushless DC servomotors.
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5.1.2 Modes of Operation
This section is to briefly describe possible modes of operation that the user
may adopt for their application. For additional information on parameters and
function, please refer to Figure 5-6 Function Block Diagram and Figure 5-13
APImate 2.0 Drive Mode (DM).

Analog Current Mode

In analog current mode, the amplifier will accept a current reference command
on the analog input ADC1. This analog input is £10 VDC, where a +10 volt
command results in the maximum peak current of the selected model, (the
PS-3310 has a peak rating of 20 amps RMS, thus a +10 volt command results
in 20 amps RMS output). Thisisthe primary or inner current loop of the
amplifier and is the most common mode of commanding motion with an
external motion controller.

Analog Velocity Mode

In analog velocity mode, the amplifier will accept a velocity reference
command on the analog input ADC1. Thisanalog input is+10 VDC, where a
+10 volt command results in the maximum velocity being commanded to the
motor. This maximum velocity is controlled via parameter FSV, the maximum
acceleration and deceleration rates are limited via parameters ACC and DEC
respectively. In this mode of operation the position loop is closed within an
external motion controller and the PS-33xx controls the inner velocity and
current loops.

When the amplifier is shipped from the factory, the parameters are set for
Ca velocity mode control.

When operating in analog velocity mode it is the users responsibility to verify
the application’s System Gain and amplifier’ s analog resolution, (10 bit for the
PS-33xxd/l and 14 bit for the PS-33xxc) to determine if a condition of dead-
band velocity exists. If applications assistance is required, please contact the
applications department at APl Controls.
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Stand-Alone Position Mode

The PS-33xxi and PS-33xxc Series amplifiers are computers dedicated to
motion control. Like all computers, each has its own operating system, data
storage capabilities, data manipulation capabilities, and an interface for data
communications. In addition, its built-in inputs/outputs allow for hard-wired
connections for motor feedback and to sensor switches to ensure motion that is
“in sync” with the user’ s environment.

In Position Mode the amplifier will execute stored motion program(s) in
response to external inputs.

Step & Dir Command Mode

In Step & Dir command mode, the amplifiers High Speed Inputs* HSI1 and
HSI2 are utilized to accept direction and step signals respectively. The
amplifier utilizes the parameters similar to position mode in addition to the
Command parameter Sep Pulse Count SPPR. The SPPR parameter controls
the number of Step signals equivalent to one revolution of the motor shaft.

Step Up/Down Command Mode

In Step Up/Down command mode, the amplifiers High Speed Inputs* HSI1
and HSI2 are utilized to accept Step- and Step+ signals respectively. The
amplifier utilizes the parameters similar to position mode in addition to the
Command parameter Sep Pulse Count SPPR. The SPPR parameter controls
the number of Step signals equivalent to one revolution of the motor shaft.

Quad Encoder Command Mode

In Quad Encoder command mode, the amplifiers High Speed Inputs* HSI1 and
HSI2 are utilized to accept encoder quadrature A and B channels respectively.
The amplifier utilizes the parameters similar to position mode in addition to
the Command parameter Sep Pulse Count SPPR. The SPPR parameter
controls the number of encoder quadrature signals equivalent to one revolution
of the motor shaft.

*The High Speed Inputs (HSI) require a signal level of 3.5-7VDC.
Exceeding this voltage will result in damage to the equipment. The

preferred interface is a differential output for improved noise
immunity.
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CAN Command Mode

The CAN command mode is only available on the PS-33xxi series with the
optional CAN interface. The amplifier can be issued digital commands in a
current, velocity or position mode. This mode of operation is not currently
supported.

Digital Command Source

With a digital command source, the amplifier must be configured to either
CURRENT or VELOCITY Mode. The amplifier will interactively and
continuously accept commands for new digital currents or digital velocities,
parameters DCC and DCV respectively. These digital commands may be
generated internally to the amplifier via a program or externally via an ACI|
command generated via the user’ s interface.

The 1SP.DOC and IML.DOC files located on the APImate 2.0 distribution
disk document the Intelligent-Servo-Protocol and Intelligent-Motion-
Language utilized for ASCII communicating to the PS-33xx Series Digita
Servo Amplifiers. Thisinformation is required for users creating a multi-axes
master maotion control program.
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5.2 Applying Power

Before proceeding, make sure that the ENABLE input is INACTIVE to
prevent accidental motion during the amplifier configuration process.

5.2.1 Theory of Operation

The PS-33xx is a digital motion controller that will process commands within
the hardware and software limits dictated by the user (wiring, configuration,
parameters, events, etc.). The output of the system is the motion(s) created in
response to the command(s) input.

Flowchart your axis application so that you can determine the
i function of inputs and outputs, configuration, operating mode, etc.

This will save time and assist in the startup of a new application.
The importance of this cannot be over emphasized.

5.2.2 Summary of Functions

5.2.2.1 Enable Input

The ENABLE input commands the drive to provide power to the motor, itisa
dedicated input and cannot be reassigned. For safety purposes thisinput is
leading edge triggered.

The PS-33xxi and PS-33xxc can aso be enabled via software command. The
Enable-Mode may be and-ed or or-ed with software and hardware.

5.2.2.2 Motor Over Temperature (OT) Input

Motor over-temperature inputs are provided on the feedback connector, J3 on
the PS-33xx drives. Thisinput iswired to a N.C thermal switch internal to the
motor (Z < 10k means motor is OK). If amotor OT sensor isto be utilized in
an application, then parameter COT must be set to Active for the PS-33xx to
monitor thisinput.
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5.2.2.3 Reset Input

The drive RESET input, when active, will cause the amplifier to immediately
remove power from the motor and clear any re-settable fault conditions. |f the
drive is being provided an ENABLE input, when the RESET input is
activated, thedrive will immediately re-enable and continue oper ation.

The RESET input on the PS-33xxc Series, if active when power is applied,
@ will cause the unit to start its Boot-Load-Manager. This will cause the unit

to appear as if it has faulted, the unit will not respond to any 10 and will not
enable until the RESET input is in the inactive-state and then active-state
again.

Correctly configure your power up sequence(s) to prevent accidentally
activating the units Boot-Load-Manager.

See Section 5.3.7 Update New Firmware for additional information.

5.2.2.4 Foldback Output

The FOLDBACK output is active when 1% is actively reducing the motor
output current to protect either the amplifier or the motor. This output is only
available on the PS-33xxd and PS-33xxi series controllers. This in not
considered a fault condition and will not appear in the fault history. It is
the responsibility of the user to properly use this output as required by
the application.

5.2.2.5 Servo-OK Output

The DRIVE-OK output is active when main power is applied and no fault
conditions exist. If the drive faults the SERVO-OK output will be disabled. It
is suggested that this output be wired in series with the user’s E-Stop and
Machine-Enable to stop machine operation.

5.2.2.6 High Speed Inputs

The HSI1 and HSI2 inputs are utilized for applications requiring following of a
master signal. These inputs are configured by the software parameter
Command-Mode to accept; Step/Dir, Step-Up/Down or Encoder Quadrature.
The Centennial Series provides additional HSI input(s) for registration or
general usage. On the PS-33xxd and PS-33xxi these inputs can also be
utilized as general-purpose inputs, be sure to add the proper series resistance to
prevent damage to these inputs.

5-6
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5.2.2.7 Analog Inputs

The analog input ADCL1 is dedicated for receiving a £10VDC as either a
Current or Velocity Command when the unit is configured for analog modes of
operation. Parameter ADCL represents the input voltage and parameter CAL1
the analog offset voltage. The PS-33xxd and PS-33xxi have a 10 bit analog
input.

The PS-33xxi provides an additional analog input named ADC2 with its
corresponding offset voltage of CAL2.

The PS-33xxc Centennial Series provides three 14 bit analog inputs named
ADC1, ADC2 and ADC3 with corresponding offsets of CAL1, CAL2 and
CAL3. These additional analog inputs can be utilized with the built-in PID-
loop, to address applications such as web tensioning, pump, and motion
profiling.

Analog inputs may be utilized to monitor additional analog signals such as
pressure, temperature or load transducers. The user would create a program
step to monitor the input(s) values and take appropriate action.

If ADC1>4.55 Then Go To SENSOR3OT
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5.2.2.8 Analog Outputs

The PS-33xxc Centennial Series provides two analog outputs for controlling
external devices or for providing information on status of the unit.

By default ANALOG OUTL1 is a 0 to 10 VDC representation of velocity

(VEL) and ANALOG OUT2 is0to 10
VDC representation of current (IREF)
with respect to the amplifier's
maximum rating. (A PS-3320c drive
commanding full velocity with 10 amp
utilization will output +10 VDC and +
25VDC))

The user may reassign the analog
outputs to represent any system or user
variable. The output update time is
400ns, with user scaling available.
Commands for utilization are shown
here.

Edit Program Step... !

10
II'-'I olion Spline

<empty> Go To PID

First AL DAL zcaling
If...Then Clear Y ariable
If...Then End Program
Pragram First AL DAC
Program Second ALk DALC
Cluick-Stop on [nput b azk,
Second ALl DAC zcaling
Set variable = expression
Slew Wanable

Software Dizable

Software Enable

Trigger Capture

W ait [Diwell]

Zera the Feedback Paozition

=

L |
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5.2.2.9 Starting/Stopping a program

The PS-33xxi and PS-33xxc Series provide the user with the flexibility of
more than thirteen conditions to begin or stop the execution of the active

program. The user may also create
software or variable range-checking
conditions to “End  Program”
execution.

The user should review all his options
to determine the one(s) that best meets
their requirements.

One example is that the user may
configure the software EVENT of
Run/Sop on Rise/Fall of Input.
To start the active program, activate
the input. Likewise the program
execution will stop on fall or inactive-
state of theinput.

Options available in the Event Menu
are shown here.

Edton Evet |

If Feedback Position < &, Stop :;I
IF Fdbk Fas = &, SetfiClr Qutput

If Fdbk Pos < ¥, SethClr Qutput
FunfStop on FiselFall of Enable
'Quick. Stap’ if Input is OFF

Fun from Step on Rize of Input

If Fallowing Errar » &, Fault
Oukput contralled by Speed
FunfStop based on Level of Input
Start Program if Input On

Start Program on Rise of Input
Stop Program on Rise of Input s

Start Program Punning at Powerup T

I” | Enztled

Ok |

Additional methods of stopping execution of a program via a system Fault is
the setting of the Command Over-Speed (OSPD) and the EVENT to fault if the

following error is exceeded.
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5.2.2.10 Commanding Motion

The possible methods of commanding motion are so varied that it not practical
to document them all here.

All commands are documented in the APImate2 Help Menus.

Edit Program Step.__

<empty> GoTo PID
Utility 10

I S pline |l Edit Program Step...

<empty> GoTo (SN

Utility 10

ward

I:.-'i-.h-'l Mowve, Hevrse - - Edit P St
Loop Spline Table Motion  Spline e i
Loop Spline Table Forever | g B B <empty> Go To PID
Set Linear Spline Mode aselall Litilit 10
Spline Move, Fonward ALX PID Feedback ]Ehﬁpline
Spline Move, Reverse EHE E:g I:'IEf'fa'”t
g e
EE::EE ?;EE::EDEddetE A1 PID Dutput Abzolute Mave, Time-limited _:j
Spine T able Clear a10% PID P-gain Begin Mazter Pozition T_rau:klng
Spline Table Re-locate | |AU% PID Reference Change Mave At Velociy
A% PID Scaling Don't Queue Motion Cornmand
Lock DOV to &L PID output | [End Move At _
Set PID [-) Integrator LIMIT Hard Stop Uueued Motion
Set PID (-] LIMIT [ndes, Shl:urtes_t T_IIT|E
| SetPID [+] Integiator LIMIT | |Index. Speeddimited
Table Mumber Set PID [+] LIMIT mnve i:---m!: 'ﬂgut ﬂt;tzfe
Start ALl PID Controll Ove AL wWhIE LUIMTEnN
; 2 e Move At While [nput Active o
Siale i Move to Feedback Mull [-]
‘ariable bove to Feedback Hull [+]
I ent Prey ] [ueue Maotion Command _f_j
End Pasition [rev]
et Fres: ] Car i
Mlazimum Speed [revfsec]
et Fres: Cancel
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5.2.3 Summary of System Parameters

Below we have listed the system parameters that may be present in the PS-
33xx that you have purchased. This list of parameters is provided for
advanced users that may require access to specific system parameters and
variables. Not all of the parameters may be present in the specific model

purchased.

Figure 5-1 System Logical Operators

Category Code Description Unit Lower Limit  Upper Limit
Logical
& Logical AND
| Logical OR
|= NOT EQUAL
~ Logical NOT ( this inverts all
the bits) (~01010001 becomes
10101110)
< LESS THAN
<= LESS THAN EQUAL
= EQUAL
> GREATER THAN
>= GREATER THAN EQUAL
Figure 5-2 System Parameters; Analog
Category Code Description Unit Lower Limit  Upper Limit
Analog
inputs
ADC1 Analog input 1 volts -10 10
ADC2 Analog input 2 volts -10 10
ADC3 Analog input 3 volts -10 10
CAL1 Offset for analog input 1 volts -10 10
CAL2 Offset for analog input 2 volts -10 10
CAL3 Offset for analog input 3 volts -10 10
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Figure 5-3 System Parameters; Position, Velocity, Torque

Category Code Description Unit Lower Limit  Upper Limit
Position,
Velocity,
Torque
ACC  Acceleration Rate RPM/sec 0.001 100,000
CPOS CAM Position Revolutions Read Only
DCV  Digital Command Velocity RPM -15000 15000
DCC  Digital Current Command Amps Model dependent
DEC  Deceleration Rate, analog
velocity mode only RPM/sec 0.001 100,000
FPOS Feedback Position Revolutions -14 bit +14bit
MAST Master Position encoder Revolutions Read Only
PERR Position Error Revolutions Read Only
PET  Position Error Tolerance Revolutions 0 32565
POSM Motor Position Revolutions  Read Only
POSS Position in of Step/Dir, Step
Up/Down or Quad. Steps Read Only
VEL  Velocity of feedback RPM Read Only
Figure 5-4 System Parameters; Configuration
Category Code Description Unit Lower Limit  Upper Limit
Config
BSPD Base Speed RPM 0
CDLY Commutation Delay Read Only
CM Command Mode; Velocity=0,
Current=1, Position=2, Step &
Dir=3, Step Up/Down=4,
Quad=5 and CAN=6 0 6
COFF Commutation Offset Degrees -180 180
COT  Check Motor OT Input 0 1
DCM  Command Source Analog/Digital 0 1
DM Drive Mode; Analog=0 and
DCC/DCV=1 0 1
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Category
Config

Code Description

EM

EPPR
FBF
FBS
FEED
FSV
HED

IKPD
IKPQ
IMAX
INER
IPK

IRA
IRMS
KF

Kl

KP

KT
MFLX
MIND
MPOL
MPOS

ONE
OSPD
PPG
REAL
RFLX
RGNI
RGNL
RPOL
RRES
SPPR

SWE

SWF

Enable Source; Opto Input=0,
Opto Input and-ed with
SWE=1,0pto Input or-ed with
SWE=2 and SWE=3
Feedback Encoder
Feedback Filter (velocity)
Feedback Sign and Scale
Motor Feedback device type
Velocity @ 10V Analog Cmd
Displays the current status of
the HED inputs

Current Loop D-axis gain
Current Loop Q-axis gain
Maximum Allowed Current
Motor Inertia

Max allowable current at the
moment, I12t, read only
Current ref in amps
Foldback RMS Current Limit
Velocity feedforward gain
Velocity Integeral gain
Velocity proportional gain
Motor Torque Constant
Minimum Flux at Top Spd
Mutual Inductance

Motor Pole Count

Marked Position, On-event
such as “On Input”

System variable == 1
Overspeed Fault Setpoint
Position Proportional Gain
Imaginary Axis Gain

Rated Flux at Base Spd
Regen Integration Increment
Limit on Integrated Regen
Feedback Resolver

Rotor Resistance

Step Pulse Count used to set
electronic gear ratio

Software Enable; O=Disabled,
1=Enabled

Stop Pgm on Fault

Unit

pulses/rev
Hz
Counts

RPM

Amps
kg-m2

Amps
Amps
Amps

Nm/RPM/sec
Nm/RPM
Nm/Amp

Weber
Henrys
pole

Revolutions

RPM
1000/min

Weber

pole
Ohms

pulses/rev

Lower Limit  Upper Limit
0 3
1 324768
0 10,000
-100000 100000
Model dependent
0.01 100000
1 6
Read Only
Read Only
Model dependent
0.000001
Read Only
Model dependent
0.01 dependent
0 10000
0 10000
0 10000
0 10000
0 15000
3 16
Read Only
Read Only
1 100000
0 100
-1 1
0 15000
Read Only
Read Only
2
0.01 10000
1 65536
0 1
0 1
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TIME  System variable Seconds
TR Translation Ratio, ratio of

distance to motor rev. -16384 16384
VDC Bus voltage present (DC) Read Only Model dependent
VFF VF Mode Frequency Hz -16384 16384
VFI VF Mode Current Command Amps Model dependent
ZERO System variable == Read Only

Figure 5-5 System Parameters; IO

Category Code Description Unit Lower Limit  Upper Limit
10
IN Bit representation of inputs that
are active Read Only

IN# Force input bits "#" on
OFF Function call, represents input

bits that are inactive Read Only
ON Function call, represents input

bits that are active Read Only
ON(#) Function call, represents input

bits that are active Read Only
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Figure 5-6 Function Block Diagram

Inactive

Analog " SWF Active
7 KF
DCM Feed IRMS
FSV  ACC DEC DC Forward ur Opto
IREF EM —— SWE and-ed with Opto-In
+ P
ADC1 . KI . —— SWE or-ed with Opto-In
Analag ‘ Integral ‘ e
ommand -
i pragram
Pragram Kp
Propor- $A
7 7 tional REAL ba 3ph 4B
COFF fo Powar®
- ‘7 MPOL 3 Phase Amplifier pec
a2 Fos RPoL
ADC3 MOTION PROGRAM l il .
CALS AUX PID o
INPUTISI SPLINE OUTPUTISI Feedback Device
CAM Velocity
7 DACT RPOL
Fveurs DA
|ENCODER OUT| Resolver FEED
| STATUS /
VARIABLES
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5.2.4 General Description

APImate 2.0 supplies the tools necessary to configure the amplifier to your
application. The screen images and descriptions provided in this section are
intended to highlight some of the magjor features available within the software.

Wizards for Setup and Tuning are provided to step the user through the basic
configuration of the system.

APl scopeis provided to alow the user to capture data on the commanded and
actua motor motion.

APImate2 provides HEL P on commands, parameters, features and functions
available within the PS-33xx Series product line.

Review this section to familiarize yourself with the features available prior to
programming the unit. Thiswill save time in the startup of a new application.

5-16
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5.3 Amplifier Configuration

5.3.1 Wizard: Axis Setup

The amplifier configuration is done primarily via the Axis Setup Wizard. The
Setup Wizard will configure all of the system parameters necessary to allow
you to generate motion within your selected application. The Setup Wizard
should be the first screen accessed when configuring a new amplifier.
This wizard will utilize the information provided to create stable tuning
parameters Kf, Kp, Ki and PPG.

Each time the Axis Setup Wizard is accessed, the software will
i automatically disable the amplifier and change the ENABLE Mode (EM) to
Opto-In. This is done to protect the user and the application. If you are

utilizing the Software-Enable (SWE) command, the ENABLE Mode (EM)
must be changed after visiting the Axis Setup Wizard.

The customer is required to have the minimal information about the mator
type: Kt, Jmotor, Icont, feedback type, etc. Examples of these screens are
shown below.
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Figure 5-7 APImate 2.0 Wizards

(3 APImate 97 =]

Fle Edit Special |
[0f Connected &ppl

f mtior Erogran....
Tuning. ..

[ Modes
O Matar
[ Feedback
[ Command il
| Turing e
...... EY Ewents
------ B Active Program
M- Program Libran

...... @ Statusz
{00 Applicatiors

#-AR c:hprogramm fileshapirmate I earnple i1
& | _»|:|@

42
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All versions of the PS-33xx Series can be configured for a Brushless DC

motor.

The user is required to provide minimal information about the motor type, the
application mode, and the command source.

Figure 5-8 APImate 2.0 Wizard - AC Brushless Motor

Check box to select; Position, Velocity or
Following Mode. Select none for Current

M ode operation.

Axiz Setup Wizard

—Application

v Application requires positioning under program contral...

.00 Required Pozitioning Accuracy in parts of a
: motor revolution

I | Drive will receive an Analon Yelbeity Command...

100 b axirnum Differential nput Yaoltage
IEEIEIEI Required Yelozity Command at that Yaltage

IEUUU b aximurn Bequired Yelocity Change [in BFM)

I'l A I wfhat Time 7 [zeconds]

I Drivenal act as & SHaye, and accept & Wasten Encoden hpuk..

— Maotaor

MALC-5443-GHAD

Rated Current [4 FkS) IE.#?’

Feedback

Type: Brushless

Faole Court IE
Inertia [kg-mé] IEI.EIEIEIE1
Torque Constant [Mmda) IEI.EE

= Encoder
% Fesolver

£ Tjachometer

Fole Count

|2
[Eammutatiar
Iracks [Echan] r

[0 | <hales o |

k. I Cancel |

b &zt Slave
/

A drop-down list of standard motor types offered by API Controlsis available to

simplify the amplifier configuration.
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Only the PS-33xxc Centennial series can be configured for Induction Motors.

The induction motor must be a 300 volt winding when the amplifier is
operated from a 230VAC, 34 supply. The motor feedback may be either
encoder or resolver. The motor manufacturer upon request will supply
additional motor parameters.

Figure 5-9 APImate 2.0 Wizard - Induction Motor

Axiz Setup Wizard

—Application — b otar

Type: Induction

I fpplication requites positionine whden prearan contal.. IGeneric Inductian j
0.001 Required Positioning Accuracy in parktz af a
: rriatar resolution Pale Count |4
Inertia [kg-mé) IEI.EIEIEI

v Dirive will receive an &nalog Yelocity Command... Base Speed [RPM] I'I 500

IEl M aximurn Differential Input Yoltage Mutual Inductance [H] IEI.EI'I U

I i IEI.'I ]
k000 Required Welocity Carmmand at that Yalkage Flesy Flostires [Dlims]
Rated Flux [+/b] |0.612

IEUUU M aximurn Required Yelocity Change [in BPM] Minimumn Fluz (470 IEI.'I 1]
IU.2 I what Time 7 [seconds)] Rated Current [4 FMS) |-|

i Feedback Guad PR
™| Drive will &t &5 & Slave, and accept & Master Ensoder [nput. | % Encoder 109
I_ - B atio - I_ " Resalver
1.0 sefistiass ] 1.0 © Tachometer  ommutation r
hd aster Slave Tracks [Z-char]

0k I Cancel |
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Only the PS-33xxc Centennial series can be configured for DC Brush Motors.
Interconnect wiring for this motor type is not covered in this guide.

The Connections at TB2 motor connector will determine the maximum voltage
that will be applied to the motor windings.

The motor feedback may be Tachometer, Encoder or Resolver depending on
the application. The tachometer feedback is wired into the ADC2 input to
provide the velocity feedback. The user must enter the tachometer calibration
in VoltskRPM. The motor manufacturer upon request will supply additional
motor parameters.

Figure 5-10 APImate 2.0 Wizard - DC Brush Motor

Axis Setup Wizard

—Application — b otar

Type: Bruzh DE
T Epplization requires pesitionitg Wrden prearan contsl,. IGenenc OC Brush vI

; L o
0001 Frequired Pozitioning Accuracy in paitz of a

rriatar resolution

Inertia [ka-mé) IU.UUU

¥ Drive will receive an Analog Welocity Cormard... Taorque Conztant [NmdA) I-I 1

|1 n M aximurn Differential Input Yoltage
|1 £ Required Yelocity Cormmand at that Yalkage

|1 200 M aximurn Required Yelocity Change [in BPM]
|2 In*what Time 7 [zeconds] Fated Current [& RMS) |-|
~ Feedback
{ W /RRPM
™| Drive will &t a5 & Slave, and accept & Master Ensoder [nput. ! = Encoder IE‘—
I_ - Eahic - I_ | " Resolver
1.0 B 1 C | & Tealameie [Eammutation r
bd azter Slave | Irachs [Echat]

] I Cancel |
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The Tuning Wizard is typically utilized in conjunction with APIscope to
monitor the commanded motion versus the motion output. The slider bars are
provided to assist with making adjustments. The dider bars are arranged in
the order of importance, the most important is displayed at the top of this
Tuning Wizard screen. During the adjustment process the software will
automatically adjust the Kp, Ki, and Kf parameters. If the system becomes
unstable during this process, select DEFAULT or REVERT, then select
CHANGE.

Figure 5-11 APImate 2.0 Wizard - Tuning

D APImate 97
File Edit Special ‘wizards

BB Connected Application -|
EII:I' FS53320c MES-231-MRO0 (Mode 1 e
B

w APlScope [Hode 1)

Help

Carmmatd
Turing

Fosition I Pasition
| Locp Gain =.00000 IFLOOP

Dramping

Feedfonyard Gain

Response

Drefault | Rewvert |
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5.3.2 Parameters

For ease of identification and function, system parameters are grouped into;
Modes, Motor, Feedback, Command, and Tuning parameters.

When positioned on the Parameters icon in APImate the user may use a right-
mouse click to Copy Parameters to Buffer and paste to a new motor
application in the off-line applications folder.

When positioned on the Parameters icon in a Connected Application the user
has an additional option to Initialize Parameters to factory default settings.

Figure 5-12 APImate 2.0 Drive Parameters

! APImate2 =]

File Edit Special *Wizardz Help

+[if Connected Application
200 Applications
g0 .. \apimate2demotdemol20498
EElj'-‘I Program Library

Parameter Copy Buffer

ol {itialize Farametens Tia...

...... O Feedb. Paste frorm Pararneter Copy Buffer...

[0 Command

- e[ Tuning
- O Ewvents

L v
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The Drive mode is typically set through the Setup Wizard and should not be

changed by an inexperienced user.

return to the Setup Wizard to reset the system parameters.

If system parameters become corrupted,

Figure 5-13 APImate 2.0 Drive Mode (DM)

! APImate2 =1
File Edit Special ‘wizard: Help
=0 ...'xapimate2hdemu\dem0020498;I de [DM]
Halj‘.‘l Program Librany Enable Source [Ek] Opto Input
Hal“_‘l- Centennial duiz: Spindle Carmmand kMode [Ch] Welocity
éwt} Centennial Awiz: ¥ iz Command Source [DICH) Analog
EII“_'I- Centennial Awiz: #2 Stop Pgm on Fault [S4/F) [nactive
EII“_'I- Centennial iz = Az 0224 Check Maotor OT Input [COT]  Inactive
it Centennial Axis: #d
-t Centennial Axis wworks
Eii----tl- Centennial Asis: oldy !
it Centennial &xis Yworks
EEI“_'I- Centenial Axis: 2works Mew Yalue for Drive Mods
Bt Centennial Sxis; Demo
EI Parameters
i e[ Modes
-1 Matar

- Feedback

Change

Cance

=
=
i
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The user must select the amplifiers ENABLE Mode (EM). When enabled the
amplifier power output stage becomes active. Opto Input refers to the
hardware enable input and Parameter SWE refers to Software Enable whereby
the unit is enabled via a software command. To provide the user with the most
versatility possible, the two enable sources can be “and-ed” or “or-ed”
together.

Each time the Axis Setup Wizard is accessed, the software will

Ca automatically disable the amplifier and change the ENABLE Mode (EM) to
Opto-In. This is done to protect the user and the application. If you are
utilizing the Software-Enable (SWE) command, the ENABLE Mode (EM)
must be changed after visiting the Axis Setup Wizard.

Figure 5-14 APImate 2.0 Enable Source (EM)

(B APImate 97

File Edit Special “izardz Help

Connected Application Dirive Made [DK] Bruzhless
Applications Enable Source [EM] Opto Input
- c:\program fileshapimateS7ssam Command bMode [Ch] Pozition
Ba IR Program Library Command Source (D] Analog
Bt Centennial Axis: axis] Stop Pam oon Fault [5%/F] [nactive
&--[@ Parameters N
4 Modes
N Croroe.
[ Feedback SIETIR |
[ Command Mew VY alue for Enable Sounce
....... O Tuning
-t Centennial bz M4

IEIptu:- [mput j

[SWE and-ed with Dpta-n
SWw'E or-ed with Opto-ln
Parameter S\WE

-

= I

rar
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The Command Mode (CM) can also be accessed to allow the configuration of
the unit. The CM parameter is normally set through the Setup Wizard. The
amplifier must be disabled to allow changes to this parameter. An example of
the screen is shown below.

Figure 5-15 APImate 2.0 Command Mode (CM)

{2 APlmate 97

File Edit Special Wizardz Help

il Connected Application Crrive Mode (D) Brushless
il Applications Enable Source [EM) Opta [nput
H:a----l]l} c:hprogram fileshapimate 37 he Command tode [Ch] Curment
- c:program files\apimated7ju Command 5ource [DCH) Analog
------ [ Prograrn Libran Stap Parn an Fault [S%F) Inactive
g% Centennial Axis: 1 Check Mator OT lnput [COT]  Inactive

5B Parameters
Dl [
e Matar
------ [0 Feedback Mew Yalue for Command Mode
O Command

- Tuning | Curent [
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A parameter (Software Fault, or SWF) has been provided that will allow the
user to terminate program execution on a software fault.

The application may require the program to continue execution after the
external RESET input is activated. This is extremely useful in applications
where the user cannot allow interruptions of the process or motion program
such asin web handling applications. The default configuration for parameter

SWFis“inactive’

The user may toggle this parameter to “active’ to allow the program to abort
and disable the amplifier. This is extremely useful in applications where the
controller is programmed to range check values of entered variables or data.

Figure 5-16 APImate 2.0 Modes - Stop Program on Fault (SWF)

|
File  Edit

Special Wizards

Help

201 Connected Application

=B Parameters
o[ Modes
[ Motor
[ Feedback
[ Command
L) Turing

------ Ei Ewents

------ Bl Active Program

B[ Program Libram

------ [ Status

g Applications

<] |

St P53320c MES-231-

#--AR c:Mprogram filessapimate? jl,

MNRO

Command kode [Ch] Position
Command Source [DCM] Drigital
Dirive Mode [Dk] Bruzhlesz

Enable Source [Ek]

Stop Pgm on Faulk [S'WF]

I ew W alue for Stop Par on Falk

Active

|nactive

!
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The next group of parameter's deal with the motor configuration and is
provided for informational purposes only. These parameters are defined by
the Setup Wizard and should not be changed by the user. Some of the
parameters shown may not apply for the specific motor being driven in your

application.

Improper configuration of these parameters may result in an unstable system
configuration or damage to the motor.

Figure 5-17 APImate 2.0 Motor Parameters

) APImate 97

File

Edit Special izard: Help

I =] E3

4]

= Connected Application

EII“_'I- P53320c MES-231-NRO0 [Mo
El Parameters

...... O [Makar
[ Feedback
[ Command
L Turing
...... Q Ewvents
------ Bl Active Program
M- Program Library
...... [#1 Statusz

EI----I]_I] Applications

i--AR c:hprogram fileshapimatedhea

| o

-

=l
5

o

EI

=|
ETOF
I

tdotar Torque Eu:unstant [ET]

Rator Resistance [RRES)

0.540 Mrmdamp
tirirmurm Flus at Top Spd [MFL=) 1.000 Weber
tutual Inductance [MIMD] 0.0253 Henrys
tatar Pole Count [(MPOL) 8 pole
Imaginary Axiz Gain [REAL) 0.000
Rated Flux at Baze Spd [RFLX) 1.000 Weber

41.0000 Ohros
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The next group of parameters deal with motor feedback. These parameters are
set through the Setup Wizard and need not be changed by the user.

A Feedback Filter (FBF) parameter is provided for users with application
“noise” on the feedback signal lines.

Low values entered for the Feedback Filter (FBF) may result in an
unstable situation. If FBF = 100 Hz, the feedback is sampled every .01
seconds.

Figure 5-18 APImate 2.0 Feedback Parameters

() APImate 97 M[=] E3
File Edit Special *Wizardz Help

hnected Application Feedback Resalver [RPOL] 2 pole

plications Feedback. Filker [FEF] A00Hz

c:wprogram filezhapimated7heamples for e Feedback Encoder [EPFR] 4095 pulesrey

-3 Program Library % Feedback Sign and Scale [FBS] 1.000

-t Centennial bz axiz Fozition Error Tolerance [PET] 0.00700 rews

-t Centennial ez b 433-0 w0201 kotor Feedback [FEED] Rezolver

- Parameters

Kl | ©
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The group of command parameters are also set viathe Setup Wizard. The user
may wish to adjust the Maximum Allowed Current (IMAX) and Foldback RMS
Current Limit (IRMYS) to prevent over-energizing the motor or limit excessive
torque in the system.

Figure 5-19 APImate 2.0 Command Parameters

() APImate 97 M[=] E3
File Edit Special *Wizardz Help
hnected Application "Welocity (2 10 Analog Cmd [FSY) 0.0RPH
plications Acceleration Rate [ACC) 1000.0 RPbM/zec
c:wprogram filezhapimated7heamples for e Deceleration Rate [DEC) 1000.0 RPbM/zec
-3 Program Library Digital Welocity Reference [DCY] 0.00 RPH
-t Centennial bz axiz Digital Current Reference [DCC) 0.00 Ampz
-t Centennial ez b 433-0 w0201 b asirnum Allowed Current [[bA) 5.0 Amps
5B Parameters % Owverzpeed Fault Setpoint [O5PD] E000.0 RP
: "F Maode Frequency [¥FF) 0.0 Hz
WF tode Current Command [WFI) 0.0 Amps

-t Centenral &xiz: deltran

Kl |

i 0 {4

-

151-PS-33xx Rev D SYSTEM STARTUP  5-31



API Controls

PS-33xx Series Digital Servo Drives
Installation User’'s Guide

The last group of parameters is the tuning parameters. These parameters are

configured through the Setup Wizard and can be adjusted through the Tuning
Wizard.

Figure 5-20 APImate 2.0 Tuning Parameters

() APImate 97 M[=] E3
File Edit Special *Wizardz Help
hnected Application "elocity Proportional Gain [KF) 0.004 Hm/RPh
plications "Welocity |ntegral Gain (K] 0.30 Nm/RPM /zec
c:wprogram filezhapimated7heamples for e Welocity Feedionmard Gain [KF) 0.e00
-3 Program Library Fozition Proportional G ain [PPGE] 3.00 1000 rmin
-t Centennial bz axiz [% System Inertia [IMER] 0.00017 kg-mf

-t Centennial Az MA33-bmmn-0201
EI Parameters

------ O Feedback
[ Cammand

O i

-t Centenral &xiz: deltran
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5.3.3 Software Events

The user has the ability to select from a group of software events. The
software events are utilized to reduce programming to a minimum. Software
events act similarly to interrupts in that they are continuously evaluated
background events.

Removing the check mark from the Enabled box can temporarily disable an
event. All events are automatically re-enabled upon a RESET command or
power cycle. This is done as a safety measure to prevent the limit inputs or
other features from becoming accidentally disabled during the machine
integration process.

Examples of some of these events are shown on Figure 5-21 through Figure 5-
23.

Figure 5-21 APImate 2.0 Events - Menu

(3 APImate 97 —|0O| x|

File Edt Special 'Wizardz Help

|E_E Connected Application B W Edit an Event... I
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H If Feedback Fosition » ¥, Stop
O Modes v <emply> If Feedback Paosition < ¥, Stop
o <emptys I Fdbk Pas » ¥, SetdClr Qutput
P If Fdbk Pos < &, Set!Clr Output
= o <emply> FuntStop on RisefFall of Enable
; i ¢ b ‘Guick Stop' if Input is OFF
e[ Tunin !I o <empty Run from Step on Rize of Input
J v
By [Event <Emply> IF Following Error » ¥, Fault
“"E_'n ¥ o <emphy> Cutput controlled by Speed
B Active Program v t
[ Program Library <empty>
[ Status
|88 Applications
@00 o program files\apimatedThsample | AL ‘
4 3
—I | —I ¥ Enabled
F S
j ﬂll_ Cahcel |
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Figure 5-22 APImate 2.0 Events - Run From Label on Active Input

& APImate 97
File Edit Special ‘wizard: Help

3 I [=1

o tvon |
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: FRundStop an RisefFall of Input
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Figure 5-23 APImate 2.0 Events - Quick Stop if Input is Off
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5.3.4 Amplifier Status

The amplifier Status Icon provides access to four folders that show the current
status of the Connected Application.

Good programming practice is to create your motion program utilizing variable
names in place of constants. This allows the user to edit the variable values
without the need of editing the program. In addition, it allows the variable to
be modified viathe T-330 Data Entry Terminal.

Figure 5-24 APImate 2.0 Status - Folder for Variables

The Variables folder is used to create, monitor, and interactively change values
assigned to User Cresated variables. Variables will automatically be created here
prior to use within a motion program.
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The General Status folder shows the current status of the amplifier.

The amplifier can be software reset from this location without triggering the
Reset Input or cycling power.

Figure 5-25 APImate 2.0 Status - General

‘General! | 0 | Fauks | variables

Diive: PS3320c MES-231-MWR00 [Mode 1]
Mode: 1 iz Dizabled, Stopped.

Fresent Faultz:
Maone L}s

elociby; 1683.1 RPM
'End Program' Status: 1
Statug az of 74297 7:15:08 PM

Reszet Drve |

The ‘End Program?’ Status. shows the code returned from the current program of last fault status
if non-zero. Thisisuseful in determining the cause of program fault.
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The I/O folder provides the current status of I/O points. This folder is
extremely useful and alows the user to check the status of 1/O points, force
inputs and outputs ON and OFF to assist in system integration process.

Figure 5-26 APImate 2.0 Status - I/O

General | |l] T Faults T Variables |

—Legend
& /0 iz aff
® [/0izon
L\G @ 1/0 iz forced off
@ |40 iz forced on
— Inputs

*ed e
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7

— Outputs
/. [ ] 1;;@ i

y

/

To force achange in status of an input or
output, click the mouse on the corresponding
input or output indicator.

151-PS-33xx Rev D SYSTEM STARTUP  5-37



API Controls

PS-33xx Series Digital Servo Drives

Installation User’'s Guide

The Fault folder provides a history of system faults that resulted in the
amplifier being disabled. Highlighting the fault and using the right-mouse key
can access additional information regarding the particular fault selected.

Figure 5-27 APImate 2.0 Status - Faults
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5.3.5 Special functions

Specia functions are available when the mouse is placed on the green motor
icon. When in the connected application view, the user may refresh the
connected application view (reread the data from the connected application
from the amplifier) or Upload New Firmware.

When uploading new firmware, the user is prompted to observe
safety precautions to prevent accidental damage to the application.
The amplifier will be disabled while the firmware is being copied into
flash memory. POWER MUST NOT BE INTERUPTED DURING
FIRMWARE UPLOAD!

Figure 5-28 APImate 2.0 Special Functions
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When positioned on the off-line Applications icon, a right-mouse click will
prompt the user to create a new axis. Once created the user may utilize the
Setup Wizard to configure the axis and adjust parameters to suit the new
application.

We suggest that the user create an off-line application folder for each machine
type. Axis created within this application folder can be utilized as a location
to backup programs, parameters and events for the machine application.

Figure 5-29 APImate 2.0 Create New Axis

File Edit Special ‘wWizards Help
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The System Monitor Window is active only when there is an amplifier in the
connected application icon. The monitor window appears at the lower left-
hand corner of the APImate Main-screen. The monitor window is updated
approximately every one-half second.

Figure 5-30 APImate 2.0 Monitor Window

[1] b abor Current 0.00 amps
[aDCT-A00C2]

= [ 009250

A double-left-mouse click will result in a menu of items being listed that the
user may select from. The items that can be monitored are shown in the
Monitor Menu below. An extremely useful tool is the ability to create
Arbitrary Expressions. If the user wishes to monitor the value of analog input
1 minus the analog input 2, the arbitrary expression would be “ADC1-ADC2".

Figure 5-31 APImate 2.0 Monitor Menu

Clear

T arget Pozition
T arget Welozity
Tazkz/zecond
Eventz/zecond
Matar Current

b atar b eloity
Feedback &nale
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151-PS-33xx Rev D

SYSTEM STARTUP

5-41



API Controls

PS-33xx Series Digital Servo Drives
Installation User's Guide

The APIscopeicon is located on the center-bar and can only be accessed when
in the Connected Application view. APIscope provides a graphic view of
specific parameters that can be monitored as afunction of time.

The features of Capture, Repeat, Trigger and Print are available for the
collection of data. The Trigger command must be located within the motion
program and can be found under the Utilities menu when creating/editing a
program.

Figure 5-32 APIScope Target Position and Velocity

iw. APIS5cope [Hode 1]

:

Target Fositior EITI-FEy)

Trigger

=0 Capture & Flot
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The system printer must be configured prior to printing application data.
When located on an Application icon the user may access the print function
via a right-mouse click. A Print Menu is displayed of al the items for a

selected application. After selecting the items to be printed the print key is
selected.

Figure 5-33 APImate 2.0 File - Print

Select Al | SebctNonel

Cancel |
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APImate provides the user with complete online help to provide examples and
descriptions of specific commands and functions. Where possible we have
included graphic examples of features and functions.

Figure 5-34 APImate 2.0 Help Screens
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5.3.6 Active Program

The user must select the Active Program icon to view the currently active
program. If aprogram existsthen it will be displayed in the right window. If a
program is not shown, the user can create a program by simply making a
double left-mouse click in the right window. A menu of program commands
will become available to assist in writing the program. Additional help screens
are available via the right-mouse key.

Below is an example of a CAM type motion being controlled through the two
analog inputs and the Aux PID Loop.

Figure 5-35 APImate 2.0 Program CAM-AUX-Analog

A4 Cak mation uzing ALK and analog inputs
All= PID P-gain iz OME

AL PID |-gain iz ZERD

Al PID D-gain iz ZERO

Al PID Reference i aDC

ALl PID Feedback is ZERD

Al PID Offzet is ADC2

ALl PID Sc 1] iz RATE
AU PID Dutput is FID
Start AL PID Contraller

Set Feedback Position to 0.0

Clear Spline Table 1

Add to Spline Table 11:40,0,1,1,2,0] [aystem-rev]
Loop Spline Table 1 Fdiever

Precormpute Spline Table 1

(Queue Motion Command

Cébd bovee FfD, Table 1. Scals of 1

LOOR:
Wwait 500D mzec.
Stop and Hold AL PID Controller
Go To LOOP

End Program (0]
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Below is an example of a program that may be used for Form Registration.
The system moves continuously until an input is active, then moves an offset
distance of one revolution, waits 200 ms, and stops.

Figure 5-36 APImate 2.0 Program Reg

Set Acceleration Rate to B0 system-rev/sect

/7 Sample Reqg program
LOaP:

Set Feedback Position to 0.0

Maove At 8 system-revdzec Until [nput 0

Trigger Capture
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End Program [0]

l=
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APImate provides Copy, Clear, Insert and Delete functions that the user will
find useful in editing programs. The ability to copy and insert program steps

between application programs provides tools to create complex routines in a
minimum of time.

Figure 5-37 APImate 2.0 Edit, Copy and Paste Functions
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APImate provides the user of the Intelligent and Centennial Controllers with
menus of commands related to Utility, Motion, Logical, 10, Spline and PID

functions.

A subset of the Motion commands are shown below, with an example of a
Move at VELOCITY while current is less than X%. This command allows a
“constant velocity move that is current limited while in a position loop”. This
type of motion may be used in applications where part is clamped via the

motors motion.

Figure 5-38 APImate 2.0 Edit Program Step
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5.3.7 Update New Firmware

A special feature of the PS-33xx series drive is the ability of the user to
upgrade the FLASH Memory with new firmware. This feature is useful for
performing field upgrades to units as software enhancements or custom
commands are made available.

Functions are available when the mouse is placed on the green motor icon.
When in the connected application view, the user may refresh the connected
application view (reread the data from the connected application from the
amplifier) or Upload New Firmware.

When uploading new firmware, the user is prompted to observe
safety precautions to prevent accidental damage to the application.
The amplifier will be disabled while the firmware is being copied into
flash memory. POWER MUST NOT BE INTERUPTED DURING
FIRMWARE UPLOAD!
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6. Maintenance/
Troubleshooting

This section summarizes the status and error codes that may be displayed on the PS-
33xx Series Digital Servos. It also makes recommendations for troubleshooting and fault
recovery procedures.

6.1 Status Display

A seven segment display is located on the front of the PS-33xx Series
amplifier to provide the user with information on the current status of the
amplifier. If afault condition exists that prevents the unit from performing its
function, the seven-segment display will indicate the error code(s).

If multiple errors are present, the codes will scroll to allow you to determine
the type of errors present.

Table 6.1 below shows the meaning of each code combination.
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Table 6.1 Seven Segment Display

Display Segment Status Description
APl idnn Logon display that occurs on power-up. The
number nn indicates the unit's ID.
At Amplifier over-temp fault, disabled. Verify

condition exists, provide additional cooling,
reduce motion requirements.

bF Bus fault. The output is disabled due to an
under voltage or over voltage condition.
CF Configuration fault, disabled. Important system

configuration parameters are missing.

d Disabled, bus voltage not present. Enable input
is not active.

E Enabled, bus voltage is present.

FE Following Error, stopped. Verify the moto'rs

ability to meet the load requirements. Verify
tuning parameters.

FL Feedback Loss, disabled. Check wiring and
function of feedback device.

HL Hall Effect Loss, disabled. Check wiring and
function of Hall device.

oS Over-Speed fault, disabled. Verify control
signal and load coupling.

Ot Over-Temp motor fault, disabled. Verify

condition exists, reduce motion requirements.

SF Software Fault condition exists, disabled.
Check program for errors.
_ SC Short Circuit Fault. The output is disabled.
II l|I Check for shorts in motor and power leads to
the motor.
l||_||_ . Blinking when processor is functional. If non-

blinking, unit requires factory service.
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6.2 Fault Recovery

Software faults are cleared when the RESET input is activated. Hardware
faults are cleared ONLY after the condition has been cleared and the RESET
input is activated.

Overspeed The motor’s velocity has exceeded the value in the OSPD (overspeed)
parameter.

E/Quick-Stop Either an event, communications or an input has caused a quick-stop or e-
stop condition.

End Program The program has ended with a non-zero “End Program” value.
Fault

Bad Var/Label A variable specified in an expression does not exist.
A variable specified in an expression is read-only, and cannot be changed.
The target label of a “Goto” does not exist.
The target label of a “Call” does not exist.

Bad Expression There was an error attempting to evaluate an expression. The usual cause is
an ill-formed expression, an expression with spaces or other illegal
characters, or possibly missing, illegally-specified or undefined variables.

Feedback Loss A signal is missing for motor feedback.

Bad IO Number Anillegal value was specified for an input or an output in a command. Each
drive has a specified limited number of 10 points which are available for

general use.
Bad Event 10 An illegal value was specified for an input or output in an event. Each drive
Number has a specified limited number of 10 points which are available for general
use.
Invalid An expression has evaluated to a value not legal for the command or context
Argument it is used in. For example, a negative time in a command which needs a

positive, non-zero time.
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Spline Error

Following Error

lllegal Operation

The number of points in a spline table is less than 3; at least three points
make up a spline table.

The specified spline table does not exist. Depending on the drives
configuration, there are a limited number of spline tables available to load
data into. Typically, there are four such tables, numbered zero (0) through
three (3).

The number of points specified in a “Spline Table Re-Allocate” exceeds the
available memory dedicated to spline tables.

There is no space available in a spline table to add anymore data points; this
error occurs in the “Add to spline table” command. Either reduce the number
of points, or use the “Re-Allocate” command to increase the size of the spline
table.

The “X” value in an “Add...” command is less than or equal to the last point
which was added to the table. Spline table “X” values (either time or master
position) must be increasing in value.

An event which monitors following error (the difference between the target
position and the feedback position) has shut down the drive because the limit
specified in the event has been exceeded. Either increase the value
programmed in the event, or reduce the acceleration rate, speed or time-
requirement for the programmed motion.

An attempt was made to start or stop motion when the drive is not in position
mode.

A specified time period is negative or zero.

A variable which was specified in a PID or “Slew Variable” command does not
exist.

An attempt was made to stop motion when the drive has executing a “Move
At”". Such commands need to be terminated with a corresponding “End Move
At” command.

An attempt was made to use a “Hard/Soft Stop Queued Motion” command
when the drive was not queuing motion.

An attempt was made to enter “Master Position Tracking Mode” when the
drive was not in position mode, or the drive was in a continuous move, or the
drive was executing a gueued motion command.

Another “Slew Variable” instruction was encountered before the first had
completed. Only one such command may be active at a time.

“ Wait for In Position” was executed within a “Move At” block.

An attempt was made to execute a spline or CAM command when the system
was already executing one.

Arguments specified in a “Move At” or related command are not valid.
Arguments specified in a “Move” command do not make sense.

Too many Call’'s have occurred.

A Return has occurred without a Call.

A variable specified for DAC related commands does not exist.

6-4
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Short Circuit An amplifier fault has occurred in the power transistor stage.

Fault

Bus Fault An bus-related amplifier fault has occurred.

Amplifier The drive shutdown because internal thermal limits have been exceeded.
Overtemp

Motor Overtemp The motor overtemperature thermal switch has been tripped. If the motor
does not have such protection, change the value of the COT parameter,
which controls whether or not the thermal switch input should be examined.
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7. Appendices

The information contained in the following appendices is provided for reference
purposes.
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7.1 Product Specifications

7.1.1 Mounting Assembly Outline Dimensions

Figure 7-1 Outline Dimensions PS-3303/PS-3306d/i
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Figure 7-2 Outline Dimensions PS-3306¢/PS-3310/PS-3320
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Figure 7-3 Drive Part Number Configuration
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Figure 7-4 Motor Part Number Configuration
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7.1.2 AC Motor Specifications

"Metric" Series Servo Motors

PS-33xxd-E, PS-33xxi-E and PS-33xxc-E models only

Table 7.2 M Series AC Servo Motors

Rated Amps Amps
Torque  Torque Cont. Peak Power Feedback Inertia Kt Cont. Peak
Part Number (Ib-in) (N-m) (RPM) (RPM) (watt) Device (Kg-m2) (Nm/Amp) | RMS RMS
MAC-M161-HM60 2.81 0.32 3000 4500 100 2048 line encoder 0.000007 0.39 0.89 2.8
MAC-M241-HM60 5.64 0.64 3000 4500 200 2048 line encoder 0.000021 0.35 2.00 6.0
MAC-M242-HM60 11.24 1.27 3000 4500 400 2048 line encoder 0.000035 0.54 2.60 8.0
MAC-M312-HM60 21.15 239 3000 4500 750 2048 line encoder 0.000211 0.64 4.10 13.9
MAC-M511-EM80 48.00 5.42 1500 3000 850 8192 line encoder 0.001390 0.83 7.10 17.0
MAC-M512-EM80 74.00 8.36 1500 3000 1,310 8192 line encoder 0.002500 0.84 10.70 280
MAC-M711-EM80 102.00 1152 1500 3000 1,810 8192 line encoder 0.003170 0.73 16.70 420
MAC-M712-EM80 165.00 18.64 1500 3000 2,930 8192 line encoder 0.004600 0.83 23.80 56.0
Motors have front shaft seal and keyed.
Class B, UL
"y "AH' "K1' o "K2" "A" "AK"  "BB" "BF' "AJ" "AG" | Weight
Part Number (mm) (mm) (mm) (Mmm) (mm) (mm) (mm) (mm) (mm) (mm) | (kg)
MAC-M161-HM60 8 25 3 14 40 30 25 243 46 945 05
MAC-M241-HM60 14 30 5 20 60 50 3 55 70 96.5 11
MAC-M242-HM60 14 30 5 20 60 50 3 55 70 1245 17
MAC-M312-HM60 16 40 5 30 80 70 3 7 90 145 34
MAC-M511-EM80 19 58 5 25 130 110 6 9 145 161 7.6
MAC-M512-EM80 22 58 6 25 130 110 6 9 145 185 9.6
MAC-M711-EM80 35 79 10 60 180 1143 32 135 200 166 14
MAC-M712-EM80 35 79 10 60 180 1143 32 13.5 200 192 18
Socket or Socket or
Part Number Power Con Plug Clamp FB Con. Plug Clamp
MAC-M161-HM60 172167-1 192159-1 170361-1 (4) 172169 172163-1 170361-1 (9)
MAC-M241-HM60 172167-1 192159-1 170361-1 (4) 172169 172163-1 170361-1 (9)
MAC-M242-HM60 172167-1 192159-1 170361-1 (4) 172169 172163-1 170361-1 (9)
MAC-M312-HM60 172167-1 192159-1 170361-1 (4) 172169 172163-1 170361-1 (9)
MAC-M511-EM80  MS3102A18-10P MS3106B18-10S MS3057-10A MS3102A20-29P MS3106B20-29S MS3057-12A
MAC-M512-EM80  MS3102A18-10P MS3106B18-10S MS3057-10A MS3102A20-29P MS3106B20-29S MS3057-12A
MAC-M711-EM80  MS3102A22-22P MS3106B22-22S MS3057-12A MS3102A20-29P MS3106B20-29S MS3057-12A
MAC-M712-EM80  MS3102A22-22P MS3106B22-22S MS3057-12A MS3102A20-29P MS3106B20-29S MS3057-12A
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Figure 7-5 Drawing MAC-M Series
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Table 7.3 S Series AC Servo Motors

"S" or M400 Series Servo Motors

PS-33xxi-R and PS-33xxc-R models only [ 40C Ambient Ratings |
Rated
Torque Torque (N Cont. Peak Power Feedback Inertia
Part Number (Ib-in) m) (RPM) (RPM) (watt) Device (Kg-m2) Kt (Nm/Amp)
MAC-S431-NMRO 12.20 1.38 5500 7000 790 2 Pole Resolver 0.00007 0.45
MAC-S432-NMRO 24.40 2.76 5500 7000 1,590 2 Pole Resolver 0.00012 0.48
MAC-S442-GMRO 36.70 4.15 3000 4000 1,300 2 Pole Resolver 0.00041 0.79
MAC-S443-GMRO 48.90 552 3000 4000 1,740 2 Pole Resolver 0.00051 0.85
MAC-S444-GMRO 68.60 7.75 3000 4000 2,430 2 Pole Resolver 0.00063 0.82
MAC-S462-GMRO 108.00 12.20 3000 4000 3,830 2 Pole Resolver 0.00203 0.82
MAC-S463-EMRO 154.00 17.40 2500 3600 4,560 2 Pole Resolver 0.00282 0.96
MAC-S464-EMRO 194.00 21.92 1700 3000 3,900 2 Pole Resolver 0.00361 1.04
"y "AH"  "K1" "K2" "A" "AK" "BB" "BF" "AJ" "AG"
Part Number (mm) (mm) (mm) (mm) (mm) (Mmm) (mm) (mm) (mm) (mm)
MAC-S431-NMRO 14 30 5 20 86 80 3 7 100 250
MAC-S432-NMRO 14 30 5 20 86 80 3 7 100 289
MAC-S442-GMRO 19 40 6 30 109.2 95 3 9 115 265
MAC-S443-GMRO 19 40 6 30 109.2 95 3 9 115 303
MAC-S444-GMRO 19 40 6 30 109.2 95 3 9 115 341
MAC-S462-GMRO 24 50 8 40 152.4 130 35 12 165 291
MAC-S463-EMRO 24 50 8 40 152.4 130 35 12 165 329
MAC-S464-EMRO 24 50 8 40 152.4 130 35 12 165 367
Part Number Power Con Plug Kit (IP67) Plug FB Con. Plug Kit (IP67) Plug
MAC-S431-NMRO MS3112E14-5P  175-6F15-S01 MS3116F-14-5S MS3112E14-18P  175-6F15-S02 MS3116F-14-18S
MAC-S432-NMRO  MS3112E14-5P  175-6F15-S01 MS3116F-14-5S MS3112E14-18P  175-6F15-S02 MS3116F-14-18S
MAC-S442-GMRO MS3112E14-5P  175-6F15-S01 MS3116F-14-5S MS3112E14-18P  175-6F15-S02 MS3116F-14-18S
MAC-S443-GMRO MS3112E14-5P  175-6F15-S01 MS3116F-14-5S MS3112E14-18P  175-6F15-S02 MS3116F-14-18S
MAC-S444-GMRO  MS3112E14-5P  175-6F15-S01 MS3116F-14-5S MS3112E14-18P  175-6F15-S02 MS3116F-14-18S
MAC-S462-GMRO  MS3102E-24-22P  175-6F24-S01 MS3106F24-22S MS31202E-24-28P 175-6F24-S02 MS3106F-24-28S
MAC-S463-EMRO  MS3102E-24-22P  175-6F24-S01 MS3106F24-22S MS31202E-24-28P 175-6F24-S02 MS3106F-24-28S

MAC-S464-EMRO

MS3102E-24-22P

175-6F24-S01

MS3106F24-22S

MS31202E-24-28P

175-6F24-S02

MS3106F-24-28S
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Figure 7-6 Drawing MAC-S Series

pin il _ ®"AK" VAN L il
| T
l
I

\ g ! & HOLES THRU

FEEDBACK CONNECTOR

\H

| " AK" —— 4 ,%,, ¥y — KT

O o

Front face of connector Front face of connector
— — — R
MS3112E14—5P (PTO2E—14-5P) MS3102E24—22p

Front face of connector

MS3112E14-18P (PTO2E-14-18P) Front face of connector

MS3102E24-28P
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Table 7.4 T Series AC Servo Motors

Turbo Servo Motors
PS-33xxd-E, PS-33xxi-E and PS-33xxc-E models only

Rated Amps __ Amps
Torque Torque  Cont. Peak Power Inertia Kt Cont. Peak
Part Number (Ib-in) (N-m) (RPM) (RPM) (watt) Feedback Device (Kg-m2) (Nm/Amp) RMS RMS
MAC-T171-NF40 215 0.24 5500 7000 140 Halls/1024 line encoder  0.000009 0.54 0.45 1.35
MAC-T172-NF40 3.95 0.45 5500 7000 260 Halls/1024 line encoder  0.000019 0.47 0.94 2.82
MAC-T231-NF40 5.09 0.58 5500 7000 330 Halls/1024 line encoder  0.000018 0.54 1.06 3.18
MAC-T232-NF40 9.71 1.10 5500 7000 630 Halls/1024 line encoder  0.000035 0.53 2.07 6.21
MAC-T233-NF40 13.17 1.49 5500 7000 860 Halls/1024 line encoder ~ 0.000052 0.52 2.85 8.55
MAC-T341-GM60 19.62 222 3250 4000 750 Halls/2048 line encoder  0.000130 0.92 2.42 7.26
MAC-T342-GM60 32.37 3.66 3250 4000 1,240  Halls/2048 line encoder  0.000250 0.90 4.09 12.27
MAC-T343-GM60 47.77 540 3250 4000 1,840  Halls/2048 line encoder  0.000380 1.00 5.38 16.14
MAC-T422-GM60 72.07 8.14 2500 4000 2,130  Halls/2048 line encoder 0.000770 1.00 8.18 24.54
MAC-T423-GM60 91.94 10.39 2500 4000 2,720  Halls/2048 line encoder  0.001200 0.92 11.30 33.90
Flying Leads on size 17 and 23, MS connectors on size 34 and 42
IP55 Rating
"Ut o "AH" "K1t o UK2" "A" "AK"  "BB" "BF' "AJ" "AG" Weight
Part Number (in) (n) (@n) (n) (n) (n) (in) (in) (in) (in) (Ibs)
MAC-T171-NF40 | 0.250 0.75 N/A N/A 169 0875 006 0.149 2000 3.69 2.0
MAC-T172-NF40 | 0.250 0.75 N/A N/A 169 0875 006 0149 2000 4.96 22
MAC-T231-NF40 | 0.375 0.82 0094 050 227 1500 0.06 0.200 2.625 4.19 29
MAC-T232-NF40 | 0500 0.82 0125 050 227 1500 0.06 0.200 2.625 5.19 33
MAC-T233-NF40 | 0500 0.82 0125 050 227 1500 0.06 0.200 2625 6.19 4.0
MAC-T341-GM60 | 0500 120 0125 088 336 2875 012 0220 3875 542 6.2
MAC-T342-GM60 | 0500 120 0125 088 336 2875 012 0220 3875 6.92 10.6
MAC-T343-GM60 | 0500 120 0125 088 336 2875 012 0220 3875 842 16.9
MAC-T422-GM60 | 0625 130 0.1875 080 438 2186 013 0300 4.950 853 23.8
MAC-T423-GM60 | 0625 130 0.1875 080 438 2186 0.13 0.300 4.950 1053 ] 33.9
Part Number Power Con Plug Sockets FB Con. Plug Sockets
MAC-T171-NF40 172167-1 192159-1 170361-1 (4) 172171-1 172163-1 170361-1 (15)
MAC-T172-NF40 172167-1 192159-1 170361-1 (4) 1721711 172163-1 170361-1 (15)
MAC-T231-NF40 172167-1 192159-1 170361-1 (4) 172171-1 172163-1 170361-1 (15)
MAC-T232-NF40 172167-1 192159-1 170361-1 (4) 172171-1 172163-1 170361-1 (15)
MAC-T233-NF40 172167-1 192159-1 170361-1 (4) 1721711 172163-1 170361-1 (15)
MAC-T341-GM60 MS3112E14-5P MS3116F-14-5S MS3112E14-18P|MS3116F-14-18S
MAC-T342-GM60 MS3112E14-5P MS3116F-14-5S MS3112E14-18P |MS3116F-14-18S
MAC-T343-GM60 MS3112E14-5P MS3116F-14-5S MS3112E14-18P|MS3116F-14-18S
MAC-T422-GM60 MS3112E14-5P MS3116F-14-5S MS3112E14-18P|MS3116F-14-18S
MAC-T423-GM60 MS3112E14-5P MS3116F-14-5S MS3112E14-18P|MS3116F-14-18S
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7- Drawing MAC-T Series
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Front face of connector
MS3112E14—18P (PTO2E—14—18P)
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7.2 Motor Feedback Specification

If the customer is utilizing a motor not supplied by API Controls then
specific care must be taken to ensure that the motor feedback is
compatible and able to interface to the PS-33xx series controllers.

It is the responsibility of the user to ensure compatibility.

7.2.1 Standard Resolver Specification

Resolver

Value Units
Input Voltage 7.5 volts
Input Current (max) 58 mamp
Input Power 0.26 watts
Impedance Z-r0 75+j150 |ohm
Impedance Z Sine 600+j985 |ohm
Impedance Z-Cos 560+j870 |ohm
Transformation Ratio 1.000 |-----
Output Voltage 7.5 volts
D.C. Rotor Resistance 25 ohm
D.C. Stator Resistance 360 ohm
Sensitivity 262 mv/degree
Phase Shift (open circuit) 6 degree
Null Voltage (total) 30 RMS mv
Phase shift with Temp Drift 0.4 %/C

7-12
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7.2.2 Commutating Encoder Specification

Encoder/Hall Value Units
Encoder

Input Voltage 5 volts
Input Current (max) 135 mamp
Operating Frequency 200 kHz max
Output Device 26LS31
Sink/Source, (hominal) 20 mamp
Suggested Interface 26L.S32

Alignment (Z-Channel) See Note 1

HALL

Input Voltage 5 volts
Input Current (max) 80 mamp
Output Device LM339

Sink (max) 16 mamp
Alignment (HALL1) See Note 2

[1] Low-to-High transition of Z-Channel aligns with positive going zero-
crossing of motor Phase-A to neutral back-emf waveform.

[2] Low-to-High transition of HALL1 aligns with positive going zero-
crossing of motor Phase-A to Phase-C back-emf waveform.

151-PS-33xx Rev D
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7.2.3 Motor Connector Wiring

Motor Cable Selection Table

Purpose Description Motor Series
CS-1723-010 [CABLE SET, PWR/FB, T17,T23, 10 FT MAC-T17x/MAC-T23x
CS-1723-025 |CABLE SET, PWR/FB, T17,T23, 25 FT MAC-T17x/MAC-T23x
CS-3442-010 [CABLE SET, PWR/FB, T34,T42, 10 FT MAC-T34x/MAC-T42x
CS-3442-025 |CABLE SET, PWR/FB, T34,T42, 25 FT MAC-T34x/MAC-T42x
CS-5666-010 [CABLE SET, PWR/FB, T56,T66, 10 FT MAC-T56x/MAC-T66x
CS-5666-025 |[CABLE SET, PWR/FB, T56,T66, 25 FT MAC-T56x/MAC-T66x

CS-1631-10 CABLE SET, PWR/FB, M16, M24,M31, 10 FT MAC-M16x/M24x/M31x
CS-1631-25 CABLE SET, PWR/FB, M16, M24,M31, 25 FT MAC-M16x/M24x/M31x

CS-5100-010 [CABLE SET, PWR/FB, M51, 10 FT MAC-M51x
CS-5100-025 |CABLE SET, PWR/FB, M51, 25 FT MAC-M51x
CS-7100-010 [CABLE SET, PWR/FB, M71, 10 FT MAC-M71x
CS-7100-025 |CABLE SET, PWR/FB, M71, 25 FT MAC-M71x
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\RT NUMBER | NEXT ASS
CS—1631-xx None |

or equivalant

REVISIONS
Rev | eco DESCRITION DATE By
B |ECO257 | Change vendor, wire spec and marker 4/19/98 RMF.
Matar Marker Calor
1 1] Black
2 Vv Red
3 W White
4 GND Green
~——=—— 2.5 Inch
"Feet”
_ CA—1631—xx—P (MARKER)
\ 2.1 AMP RATING
4
/ o PORPA. . \
— Heat Shrink (1.0 inch minimum) Wire Markers
|
~t—=—— 2.5 Inch
"Feet”
— CA—1631—xx—F (MARKER)
A \
Shrink (1.0 inch minimum) Wire Mar!

S—16351—xx

Conductor Pair

P1

P1

2t include

P2 bag is marked witl

P2

P3

P3

P4

45

P4

9 SHIELD Shield

aged in a p
xx part number.

A7 Controls

45 Hazelwoad Dr.
Amherst, New York 14228
Phome: (716) 691-9100  Fax: (716) 691-9181

IT WAS SPECIFIGALLY FURNISHED,

AssY: | Coble Asey
CS—1631—xx
ScAE: | Ove. REV
CAp | 1 8
DRAWN:
RMF | oaTE: 1-29-98 stEer 1 oF 1
— 51631
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PART NUMBER

NEXT
C5-1723—x{ None |

Motor Marker
1 U
2 v
3 W
4 GND

"Feet”

CA—1723—xx—P (MARKER)

AMP RATED

11721691 (AMP)

Socket: 1703611 or 170

)365—1

— Heat Shrink (1.0 inch minimum)

"Feet”

g Ol
GO a@ o

o)

(AMP)

Feedback Marker Conductor Pair
1 P1
2 P1
3 P2
4 P2
5 7+ REF+ P3
6 7- [REF— P3

P4
8 P4
9 Shield
10
il
2
13 P6
14 P7
15 P8

ble Set includes
tic bag is marked with the cab

REVISIONS
Rev | eco DESCRRTION 0aTe ay
B |ecozs7| Change vendor, wire nd markcer sa/em | RuF
| -
(~a—=—— 7.5 |nch
Wire Markers
——=— 2.5 Inch
Wire Markers
’
—xx (xx
one each of th
2 .
AP i
‘ Controis
H 45 Hazelwood Dr.
H Amberst, New York 14228
> Phone: (716) 6819100  Fax: (716) 6919181
: (S—1723—xx
2 SCALE: DWG. RE
Z e | 1
DRAWN:
RMF | DaTe 1-29-98 sweer 1 oF 1

S—-1723
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PART NUMBER | NEXT ASSY.
CS—-3442-x

or equalivant

oy
OLFLEX 6011404Y

Motor Marker Color
A U Black
B v Red
C W White
D GND Green
E

— CA—3442—xx—P (MARKER)

R

Plug: MS3116F—14-5S

Plug: MS3116F—14-18S

3442—xx—F (MARKER)

Feedback Conductor Pair
A )
B P3
C P2
D P2
E P5
F P5
G P&
H P6
J p4
K P4
N P1
P A= /SIN— P1
R SHIELD SHIELD
S HALL 1 P7
T HALL 2 P7
U HALL 5 P8

REVISIONS
DESCRIPTION DATE By
s Change vendor, wire spec and morker +/19/98 | RuF
[
~a—=——— D 5 |nch
Wire Markers
\ -
—=—— 7.5 |nch
Wire Markers
/ . \
= /NN .
+1.5/-0.0 inch)
in a plastic bag.
rt number.
wz 5 3
£33aKE 7
©0fnsty )
s, AP Controls
EEEE & 45 Hazelwood Dr.
S€zZ,zp Amherst, New York 14228
ED JeEs Phone: (716) 691-9100 Fax: (716) 691—9181
£ ;Z;é ASSY: Cable Assy
2 CS—3442—xx
8TESS8y [ soaw oW REV.
c DRAWN:
RMF DATE: 1-29-98 sHEET 1 oF 1

5—3442
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PART NUMBER | NEXT ASS REVISIONS
C5—5100—x{ None | Rev | eco DESCRIPTION DATE By
B |EC0257| Chonge vender, wire spec and marker +/13/88 RMF
Motor Marker Color
A U Black
B v Red
C W White
D GND Green
| =
‘ ~a—m=—— 2.5 |nch
"Feet”
S O—xx—P (MARKER)
10AWG x 4C | o
‘,“‘LFLEX oY 404CY Wire Markers
or equalivant
Plug: MS3106B1 Clamp: MS3057—10A
‘ ~——=— 7 5 |nch
“Feet”
S — CA-5100—xx—F (MARKER)
i \
| [lo
Wire Markers
den 8104 Wire Markers
C, Gray PVC
Plug: MS3106B20— Clamp: MS3057—12A
N [ o C = / -~ N\
i CS—5100—xx (xx = feet, +1.5/—0.0 inch)
Feedback Marker Conductor Pair ’
A At P1
E i o ach of the a ap
- b ed with the cab t number.
C B+ p2
D B- P2
E + p3
F /- 3
G +5 Ret. P4
H +5 VDC P4
J SHIELD SHIELD 7 7 1PN
: .| AP Controls
45 Hazetwasd D
B Amherst. New York 14228
EN B Phone: (716) 691-9100  Fax: (716) 691-9181
éE é ‘AsSY: Cable Assy
Bhgcect CS—5100—xx
§E 9 SCALE: DWG. REV.
2dog8sl| cap | 1 B
THECK DRAW
RMF | oae: 1-29-98 seer 1 oF 1
CS-5100
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PART NUMBER | NEXT REVISIONS
C5—5666—x Rev | eco DESCRIPTION DATE By
B |EC0257| Change vendor, wire spec and marker 4/19/98 | RuF
Motar Marker Color
A U Black
B v Red
C W White
D GND Green
L
"Feet” 2.5 Inch

5—xx—P (MARKER)

T0AWG x 4C
OLFLEX B601004CY
or euivalant

Wire Markers

Foot” fe——=— 2.5 Inch

Y — CA—5666—xx—F (MARKER)
\

Wire Markers

Plug: MS3106F—24—28S

~C £ = / AN e~
CS— feet, +1.5/-0.0 inch)
Feedhack Marker Conductor Pair
A L REEe aged in a plastic bag.
= REE= £ art number
E C P!
F B- P2
G SHIELD SHIELD
H +5VDC P4
J +5 Ret. P4
K A+/SIN+ Pl
L A= /SIN= P1
R a1+ P5
1 L B 279 e mlle
I LT E | Controls
v HALL 3 P8 45 Hazelwoad Dr.
" - Amherst, New York 14228
i e P S - S

AssY: Cable Assy

CS—5666—xx

SoAlE | DWe. T
seg3ec| cap " 1 8
GHECK DRAWN:

RMF | 0ATE: 1-29-98 seer 1 oF 1

C5—5666
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PART NUMBER | NEXT ASS'

C5-7100—xy{ None |

REVISIONS
rev | oo f— oaE o
B [EC0257 | Change vendor, wire spec and marker 4/19/98 RMF
Motor Marker Color
A U Black
B v Red
C W White
D GND Green
| =
‘ ~a—m=—— 2.5 |nch
"Feet”
= C O—xx—P (MARKER)
I I
T0AWG x 4
BLFLEX Wire Markers
~——=— 7 5 |nch
“Feet”
— CA—7100—xx—F (MARKER)
‘ \
Wire Markers
den 8104 Wire Markers
C, Gray PVC
Plug: MS3106B20— Clamp: MS3057—12A
~c 710N / ¢ =/ AN \
i ‘ CS—7100—xx (xx = feet, +1.5/—=0.0 inch)
Feedback Marker Conductor Pair
A A
E jJr El ach of the @ ap
- g7 B ed with the cab t number.
C 3+
D B- P2
E + p3
F - 3
G +5 Ret. P4
H +5 VDC P4
J SHIELD SHIELD Y {2z ol e
: .| API Controls
£ 45 Hazelwood Dr.
H Amherst, New York 14228
EN E Phone: (716) 891-9100  Fax: (716) 6919161
5z S assv | cable Assy
Bhgcect CS—7100—xx
§E 9 SCALE: DWG. REV.
2dog8sl| cap | 1 B
GHECK oRAWN:
RMF | oae: 1-29-98 seer 1o 1

C5—-7100
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7.2.4 Suggested Contactors DIN Mount

Table 7.5 Suggested Contactors DIN Mount

Suggested Contactor with MOL Mounting
Rating (A) Description MOL Relay Square D
9 3 N.O., aux: 3N.O. 2 N.C., 120 V coil | LC1D0910F7 & LA1DN22
12 3 N.O., aux: 3N.O. 2 N.C.,, 120 V coil | LC1D1210F7 & LA1DN22
25 3 N.O., aux: 3N.O. 2 N.C., 120 V coil | LC1D2510F7 & LA1DN22
32 3 N.O., aux: 3N.O. 2 N.C., 120 V coil | LC1D3210F7 & LA1DN22
50 3 N.O., aux: 3N.O. 2 N.C., 120 V coil | LC1D5010F7 & LA1DN22
80 3 N.O., aux: 3N.O. 2 N.C.,, 120 V coil | LC1D8010F7 & LA1DN22

Use arc suppressor for relay coil (Square D LA4DA1U)

The contactor is a “BREAK-BEFORE-MAKE” type to prevent damaging the
amplifiers power section. During an e-stop the bus is shunted, via the N.C.
contact, through the external regen resistor.

151-PS-33xx Rev D
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7.3 Options and Accessories

Table 7.6 AC Fuse Selection

AC Fuse Selection Table
Drive Model Fuse Rating Fuse
PS-3303 5 A RMS, 250V | Bussman ABC-5
PS-3306 10 A RMS, 250V | Bussman ABC-10
PS-3310 15 A RMS, 500V | Bussman FNQ-15
PS-3320 30 A RMS, 500V | Bussman FNQ-30

The preferred AC line over-current protective device, one for each unit, is
a three-phase magnetic circuit breaker with a 5-8x instantaneous trip

point.

The listed AC line fuses are recommendations only.

It is the user’s

responsibility to ensure compliance with applicable electrical safety codes.

Table 7.7 External Regen Fuse Selection

Regen Fuse Selection Table
Drive Model Fuse Rating Fuse
PS-3303 4.0 A RMS, 500VDC | Bussman KLM-4
PS-3306 4.0 A RMS, 500VDC | Bussman KLM-4
PS-3310 10.0 A RMS, 500VDC | Bussman KLM-10
PS-3320 10.0 A RMS, 500VDC | Bussman KLM-10

7-10
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Table 7.8 PS-33xx d/i Cable Assemblies

CA-F6-2 CABLE ASSEMBLY, ANALOG, FLYING LEADS, 2 FT
CA-F14-2 CABLE ASSEMBLY, FEEDBACK, FLYING LEADS, 2 FT
CA-F24-2 CABLE ASSEMBLY, IO, FLYING LEADS, 2 FT

CA-1D24-OPTO |CABLE ASSEMBLY, 10, FLYING LEADS, 2 FT, I-SERVO
CA-DB9-232-6 |CABLE ASSEMBLY, DB9, RS-232, 6 FT

Crimping Tools can be obtained from:

USA: Schuster Electronics Tel: 1-800-521-1358. (P/N DF11-TA2428HC)
CE: Hirose (D) Tel: 07-11-456-0021, Hirose (UK) Tel: 01-90-826-0616.

Table 7.9 PS-33xxc Cable Assemblies

CA-SD26-KIT CABLE ASSEMBLY FOR 10, 26SUB D, DIN BREAKOUT
CA-SD15-KIT CABLE ASSEMBLY, FEEDBACK, 15SUB D, BREAKOUT
CA-SD26-OPTO |CABLE ASSEMBLY FOR OPTO22, 26SUB D-25D
CA-DB9-232-6 CABLE ASSEMBLY, DB9, RS-232, 6 FT

The PS-33xxc requires two cable assemblies, CA-SD26-KIT.

Customers wishing to manufacturer their own cable sets may purchase the
mating connectors from the table of PS-33xxc connectors below.

Description Adam Tech Part Number
DB9 (male) solder cup DEQ9PD
Aluminum Back Shell DEQ9-DH-AL-TS
Grommet Tree GS-DE09-HD
SD15 (female) solder cup HDT15SD
Aluminum Back Shell DE09-DH-AL-TS
Grommet Tree GS-DA15-HD
SD26 (female) solder cup HDT26SD
Aluminum Back Shell DA15-HD-AL-TS
Grommet Tree GS-DA26-HD
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Table 7.10 External Regeneration Resistors

External External Regen
Model Continuous | External Peak | Resistor Kit
PS-3303 47 Ohm, 150 W 3 kW RRK-0160-47
PS-3306(d)(i) |47 Ohm, 150 W 3 kW RRK-0160-47
PS-3306¢ 10 Ohm, 200 W 14 KW RRK-0200-10
PS-3310 10 Ohm, 200 W 14 KW RRK-0200-10
PS-3320 10 Ohm, 200 W 14 KW RRK-0200-10

Table 7.11 Suggested Line Filters

Filter Selection Table (AC Line In)
Part Number Description Schaffner P/N
LF-1-8 Line Filter, Single Phase, 8 A FN350-8/29
LF-1-12 Line Filter, Single Phase, 12 A FN350-12/29
LF-1-20 Line Filter, Single Phase, 20 A FN350-20/29
LF-1-30 Line Filter, Single Phase, 30 A FN350-30/33
LF-3-8 Line Filter, Three Phase, 8 A FN351-8/29
LF-3-16 Line Filter, Three Phase, 16 A FN351-16/29
LF-3-25 Line Filter, Three Phase, 25 A FN351-25/33
LF-3-50 Line Filter, Three Phase, 50 A FN2351-50/33
LF-3-80 Line Filter, Three Phase, 80 A FN351-80/34
LF-3-110 Line Filter, Three Phase, 110 A | FN351-110/35

Required to comply with EC directive 89/336/EEC.
Schaffner EMC Inc. USA 201-379-7778

7.4 Recommended Spare Parts

Left Blank.
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Prints

ineering

7.5 Relevant Eng

Figure 7-8 Bus Dynamic Braking Interconnect
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Figure 7-9 Motor Dynamic Braking Interconnect (Recommended)
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7.6 PS-33xxc-R-CO

The initial release of the Centennial amplifier is
designated with a “C0O” in the part number. The
connector layout of the CO series is different from the
production release of the Centennial unit. This section
documentsthese variations.

Figure 7-10 PS-33xxc-CO0 Digital /0O Connector (J1)

J1 Digital I/O
Pin # Isolated 10
1 Input 1
2 Input 2
3 Input 3
4 Input 4
5 Input 5
6 Input 6
7 Input 7
8 Input 8
9 Reset (9)

10 Enable (10)
11 Output Opto
12 Output COM

13 Output 1
14 Output 2
15 Output 3
16 Output 4
17 Output 5
18 Output 6
19 Output 7
20 Output 8
21 Output 9

22 Output 10
23 Output 11
24 Output 12
25 Input Opto
26 N.C., M (shell)

151-PS-33xx Rev D
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Figure 7-11 PS-33xxc-C0 Analog I/O Connector (J2)

J2 - Analog I/0O

Pin #

Analog 1/0

1

+15VDC

-15VDC

Analog 1 in + (ADC1)

Analog 1 in -

Analog 2 in + (ADC2)

Analog 2 in -

Analog 1 Out

(eo] N1 [e2] {621 BN [N] 1))

Drive OK

©

Analog 2 Out

Shield

11

Analog Out Common

12

Analog 3 in + (ADC3)

13

Analog 3 in -

14

HSI 2+ /B+

15

HSI 2 - /B-

16

HSI 1 + /A+

17

HSI1- /A-

18

Drive OK Return

19

Shield

20

Encoder Out A+

21

Encoder Out A-

22

Encoder Out B+

23

Encoder Out B-

24

Encoder Out Z+

25

Encoder Out Z-

26

N.C., M (shell)
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Figure 7-12 PS-33xxc-CO Motor Feedback Connector (J3)

J3 - Resolver Feedback

Pin # Signal
1 |Sine + (S2)
2 |Sine - (S4)
3 |Cos+ (S1)
4 |Cos- (S3)
5 |Ref+ (R1)
6 |Ref- (R2)
7 |+5VDC Out
8 |+ 5VDC Return
9 |Spare
10 |Spare
11 |Motor OT +
12 |Motor OT -
13 |Spare
14 |Spare
15 [Shield
16 |N.C., M (shell)

Figure 7-13 PS-33xxc-CO Motor Feedback Connector (J5)

J5-Comm Port

DB9-F| Primary RS-422
Pin # | RS-232 RS-485
1 NC Tx+
2 TX Tx-

3 Rx Rx+
4 NC Rx-

5 COM COM
6 TXx* NC
7 Rx* NC
8 NC NC

9 +15vVDC | +15VDC

*PS-33xxc Only (Com Port 2)
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Figure 7-14 Mounting Schematic
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