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BRUSHLESS MOTION CONTROL SYSTEMS
MCS-S Series

19 Linden Park Rochester, NY 14625 (7160 385-3520

The MCS-5 Series is a complete line

of off-the-shelf. AC-Brushless Motion
Control Systerrs which deliver high
performance electronic motion control
for single or multi-pxis applications.
Eight standard models inclode integral
Programmable Meotion Control and AC
Brushless Servodrives. ORMEC's
standard Motion Programming Lan-
guage, now with mtegrated math capa-
bilities (MPL+MATII), makes them
ideal for closed loop servo control ap-
phicetons,

These units close the current,
velocity end position loops in hard-
ware to create the highest bandwidth
position control system on the market.
ORMEC's proprietary software con-
trolled, tuning circuitry eliminates the
use of potentiometers and provides the
industry's fastest speed of response.
The A-series motors can, for example,
perform 36" indexes at rates in excess
of 3,000 moves per minute.

A special function of the S-
Series 15 its ability to provide elec-
tronic lineshafting for up to 32 ser-
vomotors.  The electronic lireshaft
consists of a two-wire motion refer-
ence bus which can be “driven” or
“followed” by any individual MCS
system under saftware control.  High
resolution ratioing  (precisions finer
than one part in 250 million), zero drif:
gear rtaticing, distributed processing
and the ahility for a separate position
enceder to drive the electronic line-
shaft provide maximum flexibility.

The MCS5-5 Series can be eas-
ily interfaced to either host computers
or programmable controllers. Opera-
tor interfuce devices such as
thummbwhee! switches, digital readouts
and industrial keypacs are casily nte-
grated into an MCS-5 system.

These units are available in
eight standard power ranges from 300
Compalible
S —

ORMEC'S MCS-S Series

Electronic Lineshafting Capability

Integral Programmable Motion Control and AC Brushless Servodrive
* 16 discrete /O points, expandable to 40
* optional analog Inputs, analog output & serial port
* multi-drop bussed serial communications
Powerful yet Simple Motion Programming Language.
+ - Calculator like simpficity with integrated 32-bit math
+ Engineering units, legical operators & 10 non-volatile registers
* Wide variety of operator interface devices
Compatible AC Brushless Motors with Speeds to 4000 RPM
* Power to over 8 HP, Torques from 25 to 945 Ib-in peak
* Acceleration rates te 50,000 radians/sec®
+* Position resolution to 24,000 cts/rev

+ Up to 32 units on two-wire bus with distributed
+ Speed resolution finer than one part in 250,000,000
+ Zero Drift operation for virtually any gear ratio

processing

brushless motors feature a wide range
of continuous torques from 10 to 360
Ib-in. and include integral, highly reli-
able, digital position encoders with
solid state light sources and resolutions

o 24,000 counts per revolution,

The MCS-5 15 easy to use.
Simply hook up power and plug in the
servomotor o create a hagh perfor-
mance AC brushiess servo system. /)

GRMEC
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BRUSHLESS MOTION CONTROL J

Easy to Use AC Brushless Motion Control

Using ORMEC's MCS-5 Series is as
easy as Hooking up three-phase power,
plugging in a compatible AC brushless
servomotor and interactively commard-
ing monon or programiming it as you
would a calculator

Youdon™ have to worry about inze-
grating the servodrive, selecting the
nght logic or machime /O power sup-
plizs or speciflying the commect circuit
breakers because it’s all been done for
This integrazed. pre-enginesred
package removes all those wormies and
offers an integrated, modular approach
which allows vou to concemrate on

Y |:_I-!J

ORMEC's full Motion Programming
Lungrage (MPL), now enhanced with
math and operator [/0 capabilities to
provide standard softwure for a wide
range of applications. MPL is “calcula-
tor-like™ m simplicity, intuitive, and
2asy 10 lean which shortens the ume
needed to write mobhon control pro-
STAmS.

PROVEN TECHNOLOGY
While the MCS 5-5enes s at the

forefront of electronic motion control
echnology, its internal components are

are in 24 hour per day operation.

T'he high level of mtegratson and
maodularity of this approach. combinad
with the reasonable price of the MCS-§
Senes, make it one of the most cost ef-
fective approaches in the market foday
This is especially true if lndden costs as-
socizted with assembling ahodge-podge
of motien control equipment into an in-
tegrated svstem is taken into account.

If yors would Tike to see how easy the
MCS-S series is to use, call ORMEC
today and prove it to yourseif. We goar-
antee that this sew system 15 s0 easy

install and use that you'll be creating

improving your machine’s perform- field proven. Thousands of units are  motion and writing MPL programs n
ance currerily operating in tie field in ough  less than one hour.
The MCS5-5 series comes with mdustnal spphications, many of which
LED INDICATORS
SERVODRIVES FROM FAULT DIAGNOSTICS
300 WATTS TO & KW

1BM-PC COMPATIBLE
DEVELOPMENT SOFTWARE
SIMPLIFIES PROGHRAMMING

FROM 10 TO 550 LB-N

Tha MCS-S Series offers a plug-together AC brushiess motion comrol system which has the performance needed
for the most siringent applications. This highly integrated, modular approach provides a motion system which is
cost-ettective tor single and muiti-axis applications. &mﬂyapplypnwaﬂhmtwrnurmumr and}nur&fead'yr

ORMEL
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Powerful Single Axis Motion Controller and Language

To meet the needs of today™s flexible
automation apphications, a molion con-
trofler must do more than create motion
It must provide a wide range of standarnd
motion control software. methods for
coordinating machme /O funchons and
the shility 1o work with a wide number of
operator interiace devices

PROGRAMMING LANGUAGE

The MCS-S Series Motion Con-
trollers feamre & full Mooon Prozram-
ming Language, called MPL.. wkich 5
“calculator like™ in simiplicicy. yet pow-
erful and fast in operation. (Reaction
times are nommally on the order of |
millisecond ) This language operates
independent of the motion being created
allowme the motion contreller o deal
with information about the moton m
process a5 well as machine [0

MOTION CONTROL WITH MATH

MPL now has a fullv intcgrated
math capability. Not just feur-function
anthmetic. bot 20 numernc and logical
(unctions, combined with ten 32 bit non-
volatile rezisters. Math formulas and
logical expressions can be used dmectly
in MPL’s intuitive commands for sething
mastion parameters and controfling mo-
tion In addition, math formulss and
logical expressions ca be programmed
to ublize real-fime motion nformatior
sech as curment position or speed

ENGINEERING UMNITS
AND MUCH MORE

MPL witk MATH can mi=rface
with a vanety of /O devices like
thumbwhe=l switches, oper=tor kevpads
and displays in engineering onits. Iralsc
has the pewer to display information.
provide English language prompting.
and calculate multple operating para-
meters such as accelerations, velocities
and positional delays from one operator
inpas: sach as machine speed (inunits per

CIRMED

minute). Conditional program branch-
ing and function calls based on the furc-
tions and registers are also provided

EXTENDED 'O CAPABILITY

Trke standard MCS system, m
addition 1o 7ts seral commumcahens
pot has 16 discrete YO lines. With the
optional EIO-900 daugh:er board, the
user can add en additional RS—485/422

serial device, rwenty-four discrete 140

points, two 8-bit analog inputs and one 8-
it analog output.

EXTENDED HARDWARE
COUNTER CAPABILITY

In conjunction with an optional
EBC-900 daughter board, the user has
access 1o an AM-3513 [ S] counter chip
which provides five 16-bin up/down
couniers which can be psed in many,

many wiys

WIDEST VARIETY OF OPERATOR INTERFACE DEVICES

MPL MATH provides the ability for the MCS system to work with a wide
variety of operator interface devices. An MCS can interface to industrial
control panels or data entry controllers and can easily deal with Industrial
Keypads, up to five thumbwheel switches (totaling up 1o 28 decades), up
to thirty-two 20 character by 1 line alphanumeric displays, four six-digit
numeric readouts, and virtually any “dumb terminal like™ serial device.

BRUSHLESS MOTION CONTROL SYSTEMS
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Highest Quality of Controlled Motion

The quality of controlled mostion is
greatly underrated asa factor m selecting
motion control equipment. Yet the qual-
ity of moton is not ocly a primary factor
i overall system performance, but also
key 1o system reliability. ORMEC zkes
this issue seriously, and has made qualiry
closed loop motion 2 orima-y gozl of the
MCS-5 Series products.

CLOSES ALL THREE
MOTION CONTROL LOOPS

The MCS closes the coment. veloc-
ity and position loops in hardware. crea-
ing the highest dandwidth position con-
trol system on the market. The benefit to
the eser is not just speed of ~esponse, but
alsoquality and precision o the machme
motion. This resulis in higher productiv-
ity from mot only higher speed of e
spoase, but also greater overall machine
reliabality and smproved product qual-
ity. Examples of the effect of bandwidth
on product quality include sapenor sur-
face finish when gninding under servo
conzrol and tracking precision in manu-
facturing media products, such as data
tape and optical disks.

NO POTENTIOMETERS FOR TUNING

The MCS product closes both ana-
log velocity and digital position loops in
hardware. but with software controlled
gains and loop compensaters. Velocity
loop feedforward and Type-2 position
loops are enabied with software com-
mands. Software controlled loop para-
metars provide many benefits including
the ability to vary the tuning during
machine operation and the ability of the
sysiem o compensate for a wide range of
load inertias.

HIGHEST PRECISION

QOur B and C Senes AC Brushless
motors feature a standard encoder reso-
lution of 24,000 counts per revelution.
Our phase lock loop positicning techno’-

ORMEC

A

1y

CHMEC motion control technology provides s-curve, linear and parabolic

sccelerations as standard. For & small non-recurring engineering charge, you
can order your own custom acceleration profile.

ozy allows these motors 1o rack com-
manded motion at the fall accuracy of
the encoder. ORMEC positioning tech-
nalogy has heen used in rotarv applca-
tons with greater than 250 000 counts
per revolution and in linear applications
e precsion of less than a micron.

DISTRIBUTED FEEDBACK

Many high precision systems. using
cither rotary or lincar feedback, benefit
from placing the position transducer
directly on the machine under control.
While affording precise position feed-
back from the functional part of the
machine, this can resuli in loss of control
precision from the reduced bandwidt of
the position loop due to mechanical con-
siderations. ORMEC positioning tech-
nology allows distributed feedback,
with the analog velocity loop still clesed
around the motor for maximum re-
sponse, and the digital positon loop
closed around the total machine for
maximum precision. And all the feed-
back lpop paramelers are softwire con-
trolled.

FASTEST SPEED OF RESPONSE

The MCS-S Saries, in conjunction
i |

with our A-Senics AC Srushless motors.
allows 36" indexes. serling 1o an acce-
rate final position in 1Gmilliseconds. A-
Senies AC Brushless motors have
trques ranging from 26 1 257 Ib-ic
peak and provide accsleration rates up
to 30,000 radians/sec” While the B and
C-Series motors have slightly higher
inertias than the A-Seoies, they provide
peak torgues o 945 Tbin

CQUICKEST REACTICN TIME

A double buffered sensor input al-
lows the MCS family 1o initiale motions
in as little as 4 micro-seconds (ves mi-
croseconds). Thas feature has allowed
high response servomctor based sy stems
10 function 4s cenbinusdus Motion Tegis-
traticn  controllers, high speed press
feeds, registration controlled rotary
flying shears, as well as many other dif-
ficul: appl:cations.

SELECTABLE TORQUE LIMITS

The MCS-5 Series provides a se-
lectable torgue himit which allows the
forward and reverse torque limits to be
set differently znd/or be remotely set
with analog vollages.

BRUSHLESS MOTHON CONTROL SYSTEMS
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Multi-Axis Capabilities & Precision Electronic Lineshafting

The MCS-8 Series is a modular motion
controller which can be easily integrated
into multi-axis systems. Simply select
the proper units to meet vour system'’s
various speed and torgque needs: hook up
three phase standarc AC power (no iso-
lat:on transformers are required); con-
nect the units via ORMEC"s multi-drap
serial bus with mass termmnation cable;
and, optionally attach the two-wire elec-
tronic lmeshaft if precise mulli-axis
synchronization is key to the success of
the application.

The resalt is a muln-axis system
which features distributed processing
power making it coss-effective, flexible,
powerful and easy to program,

ELECTRONIC LINESHAFTING

The MCS series motion control-
lers hava a long heritage of electronic
lineshafring, along with some new im-
provements 1¢ that heritage. The elec-
trenic lineshaft consists of a two-wire
motion reference bus which can be
“driven” or “followed” by any individ-
ual MCS system. In addition, individual
systems can operate independently of
the electronic lineshaft as appropriate
under software control. Up to 32 ser-

vomotors can be synckronized on this
bus.

HIGHEST RESOLUTION RATIOING

Standard on the MCS motion con-
trollers is the ability to operate at a ratio
to the lectronic lineshaft to a precision
finer than one part in 250 million. This
capability has proven invaluable in pre-
cise winding and spooling applications.

ZERO DRIFT GEAR RATIOING

Even systemns with a resolution of
one part in 250 million can drift” (avery
small, but unacceptable amount) when
altempting to run at a gear ratio specified
by a rational number such as 1/3 or 23/
67, ORMEC's electronic lmeshafting
wechnology allows specifying the gear
ratio asa fraction, with both the numera-
tor and denominator specified as 16 bit
integers, providing zero drift operation.

ELECTRONIC CAMS, LINKAGES,
AND SYNCHRONOUS INDEXES

A ma‘or benefit of electronic line-
shafting is the flexibility with which the
:ndividual servomotors can operate with

respect to the lineshaft. Programming an
individual servomotor for synchronous
or asynchronous operation with the elec-
tronic lineshaft is as easy as typing a few
sirokes on a cakculator.

DISTRIBUTED PROCESSING POWER

The fact that each MCS unit can
execute izs own MPL programs, while
both controlling the servomotor and
communicating with a host computer
makes high response multi-axis systems
not only possible, but easy to program,

CONTOURING

Contouring capabiliry is provided
and has proven useful in a number of
application specific instances, particu-
larly in the area of electronic lineshafted
systems, but also for other applications
like X-Y Tables.

ENCODER DRIVEN LINESHAFT

The eleconic lineshaft can also
be driven by a remotely mounted posi-
tion encoder, enabling the motion con-
trollers to operate in synchronism with
non-servo controlled machines.

Up to 32 Individual MCS systems can de attached to the electronic lineshaft. Any motion controller can drive the
glectronic lineshaft, or it can also be driven by a remotely mounted position encoder. individual MCSs, with their
attached servomotors, take the place of traditional gearboxes, differential geerboxes, speed variaters, cams, four-bar
linkages, crank mechanisms and other mechanical devices. They provide the flexibility to individually control motion
in synchronism with, or independent of, the electronic lineshaft under computer control.

CRMELC
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Unique Host Computer & Programmable Controller Interfaces

A standard MOCS-5 Series system can be
used stand-zlone, bul many apphcations
are part of an overall integrated automa-
tion system. These machine control sys-
tems utithze a variety ol approaches, in
cluding programmable comtrollers and
hostcomputers. It is often a requirement
for the motion controller o interface
cleanly to the total machine control en-
vironment. eithes receiving orproviding
mformation to a host system. ORMEC
has develeped & number of cost-effec-
tive and powerful host interfaces for a
wide range of applicarion needs,

SERIAL MULTI-DROP
BUSSED COMMUNICATIONS

Up to 32 MC5-5 Series Motion
Controllers can be attached to one serial
port of & host conputer on a mult-drop
seria: communications bus. The serial
bus approach provides a significant
speed and reliabality advantage over
competitive “loop communications”
approaches. A simple two character
attention sequence is used by the host to

“dial up” the motion controller of

choice. Communications are al specds
upto 38 4k baud, which takes 250 micro-
seconds per character.

EASILY INTEGRATED WITH
PROGRAMMABLE CONTROLLERS

The MCS-5 Series is easily inte-
grated with programmable controllers,
whether large or small, There are two
appreaches 1o multi-axis motion control
applications using Programmable Con
trollers.

Upto Bk of "canned” motion control
routines can be written and easily exe-
cuted under the control of even the
smallest programmable controller
through discrete /O points,

Any programmable controller with
ASCI /O capability can coordinate the
activities oI up 0 32 MCS sysiems over
the serial communications bus as de-

ORMEC

scribed above, ORMEC end its custom-
ers have experience using ASCI /O
interfaces with a number of program-
mable controllers including Allen Bra-
dley, G.E. and Modicon.

EASILY INTEGRATED
WITH OTHER COMPUTERS

MCS-8 Senes Motion Controllers
can have their activities coordinated by
virtually any host computar over the se-
rial communications bus, ORMEC and
its customers have experience interfac
ing this technology with IBM-PCs,
STD-Bus Computers, Multibus Com-
puzers, DEC LSI-11 and VAX Comput-

SYSTEM STATUS POLLING

This unigue featurs allows consid-
erable host communications even while
the MCS system is executing an MPL
program, including: reading and wriling
ten 32 bit registers, polling for an error,
checking the current velocity, position
of position error. status of the digital /O
and more.

COMMUNICATIONS
ERRCR CHECKING

MPL's comwumications checksum
feature allows the host computer to do
communications error checking prior to

ers, and others. starting critical motion functions,

RANRARNANAR - )
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iBM-PC COMPATIBLE DEVELOPMENT SYSTEM

Anexample of ORMEC's powerful host communications is our Laptop De-
velopment Systemused to develop and maintain motion control systems.
Standard software shipped with this system allows the user to interac-
tively develop and/or troubleshoot single or muiti-axis serve systems. It
provides cenvenient upload/download features and a powerful documen-
tation environment including a built-in text editor for editing and later
archiving motior control programs. Real-lime performance of your ma-
chine can be easily monitored without disturbing programs and the
system can be interrogated to simplify maintenance. A servo analysis
program provided calculates the torque requirements, G-lorces, linear
parameters & the voltage requirements of your machine to heip select
appropriate motors & drives.

- BRUSHLESS MOTION CONTROL S¥STEMS
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Integrated Safety Features and Fault Detection

An extremely imporant, yet often over-
looked, aspect of electronic motion con-
trol is operator safety. The MCS-5 Se-
ries feature integral circuit breakers for
both control power and main power, as
wellas integrated Emergency Stop, faclt
detzction and dynamic braging capabili-
ties, MCS-S Series basec motion con-
trollers have a well thought out, and
easily implemented approach to these
issues, whether the system 1s single axis
or multi-axis,

FAULT DETECTION & DIAGNOSTICS

The MCS-$ Series will detect
the following errors and take the action
indicatec. All sixteen of the errors
shown ir the table on the right can be
diagnosed from the LEDs on the pack-
age, without the need for any test equio-
menl whatever,. MPL-MATH also pro-
vides the flexibility to both trap errors
anc take appropriate actior which makes
for fully robust applcations pregrams,

General Specifications

Environmental:
Operating Temperature: 0 to +50°C
Storage Temperature: -20 10 +85°C
Operating & Storage Humidity:

() o 90%, non-condensing

Incoming Power:
200-230 VAC. 3 phase, £100, 50/60 Hz
220 VAC, 3 phase, +10/-13%;, 50/ 60 Hz

Available User Power Supplies:
+5VDC @ 500 ma

+12VDC @ 200 ma

+24VDC @ 1.0 amps

Serial Communications:

RS5-232C, R5-422/485/449 mult-drop,
autobhauds at rates of 38,4k, 19,2k, 9600,
4800, 2400, 1200, 600 or 300

Mounting:

WVertically oriented base mounting,
4 each #10) holts

bolt pattern: 18 7/8"h x 9 3/4" w
ORMEC

BUILT-IM FAULT DETECTION FEATURES

Error

Servia Bus Overvaltags
Servo Bus Lndervaltage
Excess Main Circuit Current
Mauit: Circul Breaker Trip
Conrel Cursuit Breaker Trip
Regeneration Circuil Failuse
Loss-of Feedback

Open Phuse in Main Power
L Fower Supply Failure

PMC +5vde Power Supply Failure

Servodnve CPU Failure
Dnve Heat Sink Overhear

Motion Coneratler RAM Falure
Muotion Concroller ROM Failure

MPL Program Memory Failure
MPL Progium Rroe

'Anytime the system detests a fault and dynamically brekes 1o s stop, e fault must be mesetat the
servidrive Defore the sysicm can iesume operation. Four 1LED Diagnestic Indicstors and & seven-
segment Alarm Indicitor Displuy ire provided 1o describe the Zaull,

I tlvese fail iees gee detected at posvenq, the moton comroller will notrun its “starup program™ o
enahle the servodrive. Tn addition, the spriicution progrem can check for fullures wnd aulomatically
disakle the carvpdrve and dynanucally brake the motor,

Action

Dyanmicaly Brake moa Stop!
Dyaamically Brake to a Stop
Dymarmici-by Brake 1o a Stop
Dynamicu-ly Brake o g Stop

Dy amiculy Brake 1o i Stop
Dynamicadly Brake 1o a Stop
Dyamicutly Brake to a Stop
Dyaamicaily Brake to a Stop
Dynamically Rrake 1oa Stop
Cryammicu |y Brake 1o i Stop
Dyaamica:ly Brake fon Stop
Dyiamica’iy Brake 108 S10p
Flash LET on PMC?

Flash LEE: on PMC

Flish LET: on PMC -
MPLAMATH allews the user the flexibelity
[0 trip-on any MPL prograniming ercor s}
una fake user defined aopon such ex
dynamucaliy braking o a stop,

o R

129 "
=081 . " Add 1.2" for MCS-545H
= _: 3
MCS-S SERIES | | jga PANELDEPTH
PANEL MOUNTING DATA ' | FIESHEFIRME

' | mecs-soaa 9.8
18 .88 MCS-So4B 9.8
MCS-508C 8.8
MCS-512D g8
MCS5-518E o8
MCS5-526F 9.8
MCS-533G 110
MCS-S45H 11.8
All dimansions in inches

ORMED reserves the rakt o

S chasige specifaarhse withiul

-'..:._'L ¥ notie. - June [PRR
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System Performance Specifications & Ordering Guide

Model No Power Weight

Current

Compatible Servomotors

BRUSHLESS MOTION CONTROL ]

Power limed & e recommended incorsmg power-ine sevvice

OPTIONAL MODULES

EHO-900 Extended 'O Module: Optiomal mode's
adds O capsisbity 1o MCS-5 Senes:
0O 24 degital 10 points for discrete 1O,
thumbwheels or numene dispiays
O wo 5-bit snziog Tiputs and one §-bat
analisg culput
O ooc RS485422 sl pont for operator
mterface devices
EBC-900 Encoder Back-up Compersator: Optional
module provides five 16-bat softwase
configursble upfdown councers. and allowy
MCS-5 Senecs svsiems 1o precasely svachmo-
nize moCon wihy other machinery by usme
an optical mcremental encoder as the
machine posation transduces

REGENERATIVE DISCHARGE

SAC-SRDU Regenerative Discharge Unit: Panel-
moamied unit required for MCS-545H only
ORMEC

* Crrvent isted s pesicoontinacss WM outpsst corrent with the specified motor

MACHINE 1'0 ACCESSORIES

Each MCS-§ serics unit is equipped with-a 16-slot. Opmo22
compatible /O rack for coordmatiry machine 10 functions . and
may be ominted if & is not required for your applicanen. O
modules are not incloced wish the snit, b are available wepa-
radely.

IDC-5 DC Input Medule: 32 VDC max: white: opucally
malated

IDC-5B DC Input Module, Fast Respomse: 32 VD max
whnle; optically solated

1AC-5 AC Input Medule: 140 VAC max: vellow:
opocally modsed

oDC-5 DC Output Modale: 60 VDC max: red: opucally
molated

0AT-S AC Output Module: 140 VAC max; 3A; black:

optacally rolsted; rero-oressove load switching

BRUSHLESE MOTION CONTROL SYSTEMS




