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N WARNING ¥

Thank you for purchasing automation equipment from Automationdirect.com®, doing business as
AutomationDirect. We want your new automation equipment to operate safely. Anyone who installs
or uses this equipment should read this publication (and any other relevant publications) before
installing or operating the equipment.

To minimize the risk of potential safety problems, you should follow all applicable local and national
codes that regulate the installation and operation of your equipment. These codes vary from area to
area and usually change with time. It is your responsibility to determine which codes should be
followed, and to verify that the equipment, installation, and operation is in compliance with the
latest revision of these codes.

At a minimum, you should follow all applicable sections of the National Fire Code, National
Electrical Code, and the codes of the National Electrical Manufacturer's Association (NEMA). There
may be local regulatory or government offices that can also help determine which codes and
standards are necessary for safe installation and operation.

Equipment damage or serious injury to personnel can result from the failure to follow all applicable
codes and standards. We do not guarantee the products described in this publication are suitable for
your particular application, nor do we assume any responsibility for your product design,
installation, or operation.

Our products are not fault-tolerant and are not designed, manufactured or intended for use or resale
as on-line control equipment in hazardous environments requiring fail-safe performance, such as in
the operation of nuclear facilities, aircraft navigation or communication systems, air traffic control,
direct life support machines, or weapons systems, in which the failure of the product could lead
directly to death, personal injury, or severe physical or environmental damage ("High Risk
Activities"). AutomationDirect specifically disclaims any expressed or implied warranty of fitness for
High Risk Activities.

For additional warranty and safety information, see the Terms and Conditions section of our catalog.
If you have any questions concerning the installation or operation of this equipment, or if you need
additional information, please call us at 770-844-4200.

This publication is based on information that was available at the time it was printed. At
AutomationDirect we constantly strive to improve our products and services, so we reserve the right
to make changes to the products and/or publications at any time without notice and without any
obligation. This publication may also discuss features that may not be available in certain revisions of
the product.

This publication may contain references to products produced and/or offered by other companies.
The product and company names may be trademarked and are the sole property of their respective
owners. AutomationDirect disclaims any proprietary interest in the marks and names of others.

Copyright 2005, Automationdirect.com® Incorporated
All Rights Reserved
No part of this manual shall be copied, reproduced, or transmitted in any way without the prior,
written consent of Automationdirect.com® Incorporated. AutomationDirect retains the exclusive
rights to all information included in this document.



N AVERTISSEMENT ¥

Nous vous remercions d'avoir acheté I'équipement d'automatisation de Automationdirect.com®, en
faisant des affaires comme AutomationDirect. Nous tenons a ce que votre nouvel équipement
d'automatisation fonctionne en toute sécurité. Toute personne qui installe ou utilise cet équipement
doit lire la présente publication (et toutes les autres publications pertinentes) avant de I'installer ou
de I'utiliser.

Afin de réduire au minimum le risque d'éventuels problémes de sécurité, vous devez respecter tous
les codes locaux et nationaux applicables régissant I'installation et le fonctionnement de votre
équipement. Ces codes different d'une région a I'autre et, habituellement, évoluent au fil du temps. Il
vous incombe de déterminer les codes a respecter et de vous assurer que I'équipement, I'installation
et le fonctionnement sont conformes aux exigences de la version la plus récente de ces codes.

Vous devez, a tout le moins, respecter toutes les sections applicables du Code national de
prévention des incendies, du Code national de I'électricité et des codes de la National Electrical
Manufacturer's Association (NEMA). Des organismes de réglementation ou des services
gouvernementaux locaux peuvent également vous aider a déterminer les codes ainsi que les normes
a respecter pour assurer une installation et un fonctionnement sdrs.

L'omission de respecter la totalité des codes et des normes applicables peut entrainer des dommages
a I'équipement ou causer de graves blessures au personnel. Nous ne garantissons pas que les produits
décrits dans cette publication conviennent a votre application particuliére et nous n‘assumons aucune
responsabilité a I'égard de la conception, de I'installation ou du fonctionnement de votre produit.

Nos produits ne sont pas insensibles aux défaillances et ne sont ni congus ni fabriqués pour
I'utilisation ou la revente en tant qu'équipement de commande en ligne dans des environnements
dangereux nécessitant une sécurité absolue, par exemple, I'exploitation d'installations nucléaires, les
systemes de navigation aérienne ou de communication, le contréle de la circulation aérienne, les
équipements de survie ou les systemes d‘armes, pour lesquels la défaillance du produit peut
provoquer la mort, des blessures corporelles ou de graves dommages matériels ou
environnementaux («activités a risque élevé»). La société AutomationDirect nie toute garantie
expresse ou implicite d'aptitude a I'emploi en ce qui a trait aux activités a risque élevé.

Pour des renseignements additionnels touchant la garantie et la sécurité, veuillez consulter la section
Modalités et conditions de notre documentation. Si vous avez des questions au sujet de I'installation
ou du fonctionnement de cet équipement, ou encore si vous avez besoin de renseignements
supplémentaires, n'hésitez pas a nous téléphoner au 770-844-4200.

Cette publication s'appuie sur I'information qui était disponible au moment de I'impression. A la
société AutomationDirect, nous nous efforcons constamment d*améliorer nos produits et services.
C'est pourgquoi nous nous réservons le droit d'apporter des modifications aux produits ou aux
publications en tout temps, sans préavis ni quelque obligation que ce soit. La présente publication
peut aussi porter sur des caractéristiques susceptibles de ne pas étre offertes dans certaines versions
révisées du produit.

Marques de commerce

La présente publication peut contenir des références a des produits fabriqués ou offerts par d'autres
entreprises. Les désignations des produits et des entreprises peuvent étre des marques de commerce
et appartiennent exclusivement a leurs propriétaires respectifs. AutomationDirect nie tout intérét
dans les autres marques et désignations.

Copyright 2005, Automationdirect.com® Incorporated
Tous droits réservés
Nulle partie de ce manuel ne doit étre copiée, reproduite ou transmise de quelque fagon que ce soit
sans le consentement préalable écrit de la société Automationdirect.com® Incorporated.
AutomationDirect conserve les droits exclusifs a I'égard de tous les renseignements contenus dans le
présent document.



N WARNING ¥

WARNING: Always read this manual thoroughly before using SureServo™ series AC
servo systems.

WARNING: Do not use the SureServo™ series AC servo system in a potentially explosive
environment. Install the servo system components in a clean and dry location free
from corrosive or flammable gases or liquids.

WAaRNING: AC input power must be disconnected before performing any maintenance.
Do not connect or disconnect wires or connectors to the servo drive or motor while
power is applied to the circuit. Maintenance must be performed only by a qualified
technician.

WARNING: The servo motor or drive may be destroyed if incorrect cables are connected
to the input/output terminals. Do not connect a power supply source to the U, V, W
output terminals of the drive.

WARNING: Properly ground the servo drive and motor using the ground terminals. The
grounding method must comply with the laws of the country where the AC servo is to
be installed. Refer to “Wiring Diagrams” in CHAPTER 3.

> BPPEEPE DD BB

WARNING: Before starting the servo system with a mechanical system connected, make
sure that the emergency stop equipment can stop the servo at any time.

WARNING: Do not touch the servo drive heat sink or the servo motor during operation.
Otherwise, serious personal injury may result.

WARNING: A charge with hazardous voltages may still remain in the DC-link capacitor
even if the power has been turned off. To avoid personal injury, do not remove the
cover of the AC servo drive. There are no user serviceable parts inside the drive.

WAaRNING: The mounting enclosure of the AC drive must comply with EN50178. Live
parts shall be arranged in enclosures or located behind barriers that meet at least the
requirements of the Protective Type IP20. The top surface of the enclosures or barrier
that is easily accessible shall meet at least the requirements of the Protective Type
IP40. Users must provide this environment for the SureServo™ AC servo drive.
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SURESERVO™
AC SERVO SYSTEMS
USER MANUAL

Please include the Manual Number and the Manual Issue, both shown below, when
communicating with Technical Support regarding this publication.

Manual Number: SV-USER-M-WO

Issue: Second Edition
Issue Date: 02/2008
Publication History
Issue Date Description of Changes
First Edition 01/06 Original Issue
First Ed, Rev A 03/06 Various minor changes and corrections, mostly to wiring diagrams
First Ed, Rev B 09/07 New Appendix D for new firmware v2.10

Changed manual # by adding “-WQO” suffix;

Combined former Ch2&3 & revised chapter sequence for new
Ch2~7;

Ch2 changes to terminal and wiring diagrams;

Chg3 fault reset from keypad,;

Ch4 new parameter changes, especially for firmware v2.10;
AppXA new quickstart tuning section;

Various minor changes and corrections throughout

Second Edition 02/2008
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Chapter 1. Getting Started

Identification and Labeling: SureServo™ AC Servo Drive

Drive and Motor Combinations

1) LED display
2) Digital keypad
3) Charge LED
4) Heat sink

)

5) Input and control
power terminal*

6) Motor Output
power terminal*

7) Regenerative resistor
terminal*

8) Ground terminals

9) Serial communication
connector

10) Encoder connector
11) I/O connector

12) Warning/Caution
label

13) Nameplate label

14) Ventilation slots (on
top, bottom, and right
sides of drive)

* SVA-2040 & SVA-2100
include removable terminal
connectors; SVA-2300 has
screw terminals.

Drive and Motor Combinations

Inertia |Power |Servo drive * ?r?gvgrglggor ?\;ev?[/r? g;g;g)r !}/Iotor Code
100W SVL-201 SVL-201B 10 (default)
200W SVA-2040 SVL-202 SVL-202B 11
Low inertia ~ |400W SVL-204 SVL-204B 12
750W SVL-207 SVL-207B 20 (default)
1000W SVA-2100 SVL-210 SVL-210B 21
1000W SVM-210 SVM-210B 22
Medlm—Tao0ow - SVM-220 SVM-2208 30 (defaul)
3000W SVM-230 SVM-230B 31

*WARNING: To prevent damage to the servo system, be sure to set the servo drive
parameter 1.31 to the proper motor code before running the motor.

1-6
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SureServo™ AC Servo Drive Control Modes

The SureServo drive can be configured to provide six single and five dual control
modes, as shown in the table below. These control modes can be set by
parameter P1-01. If the control mode is changed, the drive must be powered off
and back on again (power cycled) before the new modes will become active.

All preset values (speed, position, torque) are addressable via MODBUS, giving an
unlimited number of setpoints.

Drive Control Modes

Control Mode Code Description
External Position Pt |Position control achieved by an external pulse signal command.

Position control achieved from up to eight commands stored within the
drive and selected by digital input (DI) signals.

Velocity (speed) control achieved either by an external analog signal (-
Velocity V |10 to +10Vdc), or by parameters set within the drive and selected by
digital input (DI) signals. (Up to three speeds can be stored internally.)

Velocity (speed) control achieved only by parameters set within the
Internal Velocity Vz |drive and selected by digital input (DI) signals. (Up to three speeds can
be stored internally.)

Torque control achieved either by an external analog signal (-10 to
Torque T [+10Vdc), or by parameters set within the drive and selected by digital
input (DI) signals. (Up to three torque levels can be stored internally.)

Torque control achieved only by parameters set within the drive and
Internal Torque Tz |selected by digital input (D) signals. (Up to three torque levels can be
stored internally.)

External Position - Velocity| Pt-S |Either Pt or S control can be selected by digital input (DI) signals.

Internal Position Pr

Single Mode

)
DI) signals.
DI

Internal Position - Torque | Pr-T |Either Pr or T control can be selected by digital input (DI

External Position - Torque | Pt-T |Either Pt or T control can be selected by digital input

Internal Position - Velocity | Pr-S |Either Pr or S control can be selected by digital input signals.

(
(
(D))
(DN

signals.

Dual Mode

Velocity - Torque S-T |Either S or T control can be selected by digital input (DI) signals.

2nd Edition  02/2008 SureServo™ AC Servo Systems User Manual I 1-7



Chapter 1. Getting Started
[

SureServo™ AC Servo System Specifications

Drive Specifications

General Drive Specifications

Permissible Frequency 50 / 60Hz 5%

Encoder Resolution /
Feedback Resolution

2500 lines / 10000 ppr

Control of Main Circuit SVPWM (Space Vector Pulse Width Modulation) Control
Tuning Modes Easy / Auto / Manual
Dynamic Brake Built-in control

Analog Monitor Outputs (2) Monitor signal can be set by parameters (Output voltage range: +8V)
Servo enable, Alarm reset, Gain switching, Pulse counter clear,

8 Programmable Digital Inputs Fault Stop, CW/CCW overtravel

(45 selectable functions) Internal parameter selection, Torque limit activation,
Velocity limit activation, Control mode selection

Scalable Encoder Output Encoder signal output A, /A, B, /B, Z /Z, Line Driver

Servo ready, Servo On, Low Velocity, Velocity reached, In Position,
Torque limiting, Servo fault, Electromagnetic brake control,
Home search completed

5 Programmable Outputs
(9 selectable indicators)

Communication Interface RS-232 / RS-485 / RS-422 / Modbus ASCII & RTU up to 115k Baud
Overcurrent, Overvoltage, Undervoltage, Overload, Excessive
Protective Functions velocity/position error, Encoder error, Regeneration error,

Communication error

Indoor location (free from direct sunlight), no corrosive liquid and gas

Installation Site (far away from oil mist, flammable gas, dust)

Altitude Altitude 1000m or lower above sea level
Operating Temperature G g et e
Storage Temperature -20° to 65°C (-4° to 149°F)

Humidity 0 to 90% (non-condensing)

Vibration 9.81m/s? (1G) less than 20Hz, 5.88m/s? (0.6G) 20 to 50Hz
Protection IP 20

Agency Approvals CE; UL listed (U.S. and Canada)

For long-term reliability, the ambient temperature of SureServo systems should be
under 45° C (143° F).
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