
An Introductory Guide to DCX 300 Series Motion Control Cards...

• A powerful board-level motion controller designed for the
most demanding OEM machine control applications

• Multi-axis synchronized control of any combination of servo
and stepper motors

• Available for PC ISA-bus, VME-bus or embedded operation

DCX 300 Series Controllers

The DCX 300 Series combines the latest in
state-of-the art motion control technology
with the proven and popular modular DCX
control architecture first pioneered by PMC
over a decade ago. Powerful features include:

•  Advanced RISC, DSP & FPGA technology
•  One DSP dedicated to EACH AXIS,

guaranteeing reliable multi-axis
performance & determinism

•  Linear & circular interpolation, gearing,
contouring, spline & continuous path
motion

•  Trapezoidal, parabolic, and S-curve
velocity profiles for smooth, jerk-free
motion

•  On-board sinusoidal commutation for
precise control of AC brushless servo
motors

•  10 million encoder count/sec each axis for
high-speed, high-resolution servo control

•  2.0 MHz pulse output for high-speed
micro-stepping

•  8 KHz servo loop update rate per axis
•  On-the-fly parameter and trajectory

modification
•  Open and closed-loop stepper control
•  On-board multi-tasking of up to 10

independent user programs
•  Dual-ported memory for fast bus

communication
•  Comprehensive software API for the

ultimate in high-level programming
flexibility

•  Full support for Windows 95/98/NT/2000
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Introduction to DCX Motion Control

Precision MicroControlÕs DCX 300 Series motion control cards offer the latest in
  state-of-the-art motion controllers.  PMC is the only company to offer board-
  level, plug and play, modular architecture. The benefits of this unique architec-

ture include:

Reduced Development Time:  The DCX 300 Series can be configured (or reconfigured) in
minutes with simple, off-the-shelf components to suit most applications.

Reduced Maintenance Time and Costs on Installed Systems:  The plug & play modular
architecture facilitates troubleshooting in case of failure. Only the failed module requires
replacement, not the entire card.

Reduced Inventory Investment:  There is no need to stock complete fixed architecture
controllers, only the less expensive function modules.

Cost Effective:  You only pay for the number of control axes required by your application.
Simply add or subtract control axes without having to return the card to the factory.

Real-Time, Deterministic Performance:  Unlike fixed architecture motion control cards,
the control axes on the DCX 300 Series do not share a common microprocessor.  A 40 MHz
DSP is dedicated to EACH AXIS, therefore there is no degradation in the cardÕs overall
performance when more than one axis is being controlled.

Each DCX 300 Series motion control card consists of an intelligent motherboard
populated with any mix or match of one to six intelligent Ôplug-inÕ function modules. As
many as 16 motherboard cards can simultaneously control as many as 96 axes. Function
modules are available for Servo and Stepper control, Digital I/O, Analog I/O, and
RS-232/422 or IEEE-488 communications.

How to configure a DCX 300 Series Motion Controller:
1. Select DCX Motion Control Motherboard (maximum 16 per system):

PC/ISA based DCX-AT300
VME based DCX-VM300
Stand-alone DCX-AT300 or DCX-VM300

2. Select DCX Òplug-inÓ modules (maximum of six per motherboard):
Motion modules (Note:  Motion Modules include all axis I/O)

Servo (+/- 10 volt) DCX-MC300 Servo Control Module (analog control signal)
Servo (sine) DCX-MC320 Sine-Commutating AC Brushless-Servo Control Module
Stepper DCX-MC360 Stepper Control Module

I/O modules Note: Each DCX 300 Series Motherboard already includes I/O on-board
Digital I/O DCX-MC400 16 channels (in addition to 16 on motherboard)
Analog I/O DCX-MC500 4 in + 4 out (in addition to 4 on motherboard)

Communication interface modules (for stand-alone operation)
RS-232 DCX-MF300
IEEE-488 DCX-MF310
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Figure 3: A system setup dialog box

Listed here are just a few of the significant features of the DCX 300 Series Controllers.  A comprehensive
description of all features is provided in the DCX 300 Series Product Manuals. The complete manuals
can be downloaded in Adobe Acrobat™ format from the 'Support' section of the PMC web site at:
www.pmccorp.com

Parabolic velocity profiles reduce me-
chanical jerks but require a longer cycle
time. S-curve velocity profiles produce
ultra-smooth, jerk-free motion but
require the longest cycle time.

3-D Motion: Linear Interpolation,
Circular Contouring and Helical Motion
Many demanding applications require
multi-axis contouring.  The DCX 300 can
perform linear interpolation and circular
contouring simultaneously on one to six
axes without the intervention of a host
computer. For example: axes 1 & 2 can
execute a linear traverse, while 3 & 4 trace
a clockwise circle and 5 & 6 trace a
counterclockwise circle. Programmable
parameters include Vector Feed Rate
(vector velocity), Vector Acceleration, and
Vector Deceleration.  All of these param-
eters can be changed on-the-fly.

Electronic Gearing, Master/Slave
As many as six axes can be electronically
geared (slaved) to a master axis which
may or may not be a motor controlled by
the DCX card. Each slaved axis will follow
the master at its own specified gear ratio.
More than one axis can be slaved to the
same (master) axis, and there can be
more than one master axis on the same
card. All axes not geared or slaved to a
master can be commanded to move
independently.

2 MHZ Pulse Output for High-Speed
Micro-Stepping
Micro-stepping drivers, state-of-the-art
for stepper motor applications, are used
to increase accuracy and eliminate
resonances. For any motion control
system to take advantage of this micro-
stepping technology, it is not only
necessary to be able to output control
pulses at a very high frequency, but also
with high velocity resolution. To support
micro-stepping, DCX 300 Series control-
lers provide three software programmable
output dynamic ranges between 15 steps/
second and 2 million steps/second (per
axis) on one to six axes. Each stepper axis
also has its own encoder, index, home,
joystick and limit switch inputs.

Superior Stepper Accuracy
The DCX 300 Series controllers can ensure
the most accurate and repeatable stepper
positioning possible by ‘closing the loop’
with position feedback from an encoder.
Step motors are typically controlled
‘open-loop’ without position feedback, so
a torque demand that exceeds the motor’s
stall torque can cause a stall (missed
steps) and inaccurate positioning.
Selecting a motor with greater torque
margin is one way to lessen the chances of
stalling, but this adds to the motor’s size,
cost, and heat dissipation.  The DCX 300
closed-loop stepper option compensates
on-the-fly for friction and load torque
variations to ensure that motion remains
consistent, accurate and repeatable.

On-the-fly Parameter and Target Changes
The DCX 300 Series permits the changing
of motion parameters and the target
position on-the-fly. Parameters that can
be changed include: Velocity (feed rate),
acceleration, deceleration, and PID-FF
filter coefficients.  Any motion control
card without this capability must suspend
motion control before any changes can be
made.

High-Speed Position Capture Input
& Position Compare Output
For applications requiring ultra-precise
synchronization of motion controller
functions to external events - such as in
high-speed web registration, fluid dispens-
ing or optical scanning applications, the
DCX 300 Series provides dedicated high-
speed position capture (input) and position
compare (output) with latency times of less
than 1 microsecond. Additionally, a rich set
of control functions offers unprecedented
flexibility in configuring these features.

Easy Firmware Upgrades
PMC software includes a convenient
Windows-based Flash Wizard, which allows
quick upgrades of the motion controller
firmware simply by running this easy-to-use
program. The latest version of the DCX 300
Series firmware is always available for
download in the Support section of PMC’s
web site, at www.pmccorp.com.
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