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MM4006 8 -Axis Motion Controller/Driver

Warranty

Newport Corporation warrants this product to be free from defects in
material and workmanship for a period of 1 year from the date of shipment.
If found to be defective during the warranty period, the product will either
be repaired or replaced at Newport's option.
To exercise this warranty, write or call your local Newport representative,
or contact Newport headquarters in Irvine, California. You will be given
prompt assistance and return instructions. Send the instrument, trans-
portation prepaid, to the indicated service facility. Repairs will be made
and the instrument returned, transportation prepaid. Repaired products
are warranted for the balance of the original warranty period, or at least 90
days.

Limitation of Warranty
This warranty does not apply to defects resulting from modification or mis-
use of any product or part. This warranty also does not apply to fuses, bat-
teries or damage from battery leakage.
This warranty is in lieu of all other warranties, expressed or implied,
including any implied warranty of merchantability or fitness for a particular
use. Newport Corporation shall not be liable for any indirect, special, or
consequential damages.

No part of this manual may be reproduced or copied without the prior written
approval of Newport Corporation.
This manual has been provided for information only and product specifica-
tions are subject to change without notice. Any changes will be reflected in
future printings.
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We declare that the accompanying product, identified with the "CE" mark, meets
all relevant requirements of Directives:
• 73/23/EEC, for Low Voltage Compatibility.
• 89/336/EEC for Electromagnetic Compatibility.

Generic standard:
Emission: N F  EN61326-1, for measurement, lab and control equipment.
Immunity: N F  EN61326-1, for measurement, lab and control equipment.
Safety: E I C  1010-1, safety standards for measurement, lab and control

equipment.

Newport Corporation shall not be liable for damages when using the product:
• Modification of the product.
• Using modified connector, or modified or not supplied cables.
• Connecting this product to non-CE equipment.
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CE Declaration of Conformity
We declare that the accompanying product, identified with the
"CE" mark, meets all relevant requirements of Directive:
• 73/23/CEE, for Low Voltage Compatibility.
• 89/336/EEC for Electromagnetic Compatibility.

Compliance was demonstrated to the following specifications:

EMISSION:

Radiated and Conducted Emission in accordance with
relative prescription to the EMC, NF EN61326-1: Standards
for measurement, lab and control equipment.

Class A device.

IMMUNITY:

Radiated and Conducted Emission in accordance with
relative prescription to the EMC, NF EN61326-1: Standards
for measurement, lab and control equipment.

SAFETY:

CEI 1010-1, safety standards for measurement, lab and
control equipment.

L=144_7)

Jean-Marc DELAHAYE
Quality Director
Zone Industrielle

45340 Beaune-la-Rolande, France
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MM4006 8-Axis Motion Controller/Driver

Section 1
Introduction

1.1 Safety Considerations

The following general safety precautions must be observed during all phas-
es of operation of this equipment. Failure to comply with these precautions
or with specific warnings elsewhere in this manual violates safety stan-
dards of design, manufacture and intended use of this equipment.
Disconnect or  do not plug in the power cord in the following circum-
stances:
• I f  the power cord or any other attached cables are frayed or damaged in

any way.
• I f  the power plug or receptacle is damaged in any way.
• I f  the unit is exposed to rain, excessive moisture or liquids are spilled on it.
• I f  the unit has been dropped or the case is damaged.
• I f  you suspect service or repair is required.
• Whenever you clean the case.

To protect the equipment from damage and avoid hazardous situations, fol-
low these recommendations:
• D o  not open the equipment. There are no user serviceable or adjustable

parts inside.
• D o  not make any modifications or parts substitutions to the equipment.
• Return  the equipment to Newport for any service and repair needs.
• D o  not touch, directly or with other objects, live circuits inside the unit.
• D o  not operate the unit in an explosive atmosphere.
• Keep  all air vents free of dirt and dust.
• D o  not block air vents with paper or other objects.
• Keep  all liquids away from unit.
• D o  not expose equipment to excessive moisture (>85% humidity).

( % ,
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MM4006 I n t r o d u c t i o n

WARNING
All attachment plug receptacles in the vicinity of this unit are to be of the
grounding type and properly polarized.
Contact your electrician to check your receptacles.

CAUTION
This product is equipped with a 3-wire grounding type plug. Any inter-
ruption of the grounding connection can create an electric shock hazard.
If you are unable to insert the plug into your wall plug receptacle, con-
tact your electrician to perform the necessary alterations to assure that
the green (green-yellow) wire is attached to earth ground.

CAUTION
This product operates with voltages that can be lethal. Pushing objects of
any kind into cabinet slots or holes, or spilling any liquid on the product,
may touch hazardous voltage points or short-circuit parts.

CAUTION
Opening or removing covers will expose you to hazardous voltages.
Refer all servicing internal to this instrument enclosure to qualified ser-
vice personnel who should observe the following precautions before pro-
ceeding:
• Tu r n  power OFF and unplug the unit from its power source
• Disconnect all cables
• Remove any jewelry from hands and wrists
• Use  only insulated hand tools
• Maintain grounding by wearing a wrist strap attached to the instru-

ment chassis.

EDI-10181 En 0 2 0  —  1)3 1 3 1 1 r N e V V p O r t .



MM4006 I n t r o d u c t i o n

1.2 Conventions And Definitions

1.2.1 S y m b o l s  and Definitions

The following are definitions of safety and general symbols used on equip-
ment or in this manual.

Chassis Ground. Indicates a connection to the equipment chassis which
includes all exposed metal structure.

WARNING W a r n i n g .  Calls attention to a procedure, practice or condition which, if not
correctly performed or adhered to, could result in injury or death.

CAUTION C a u t i o n .  Calls attention to a procedure, practice or condition which, if not
correctly performed or adhered to, could result in damage to equipment.

c v

NOTE

Motor OFF

Note. Calls attention to a procedure, practice or condition which is consid-
ered important to remember.

Menu Level (sample). Indicates the menu level from which to start a cer-
tain Quick front panel sequence.

STATUS F u n c t i o n  Key (sample). Represents one of the four function keys identified
on the display's menu line with the indicated word.

UP Function Key (sample). Represents one of the four function keys identified
on the display's menu line with the indicated word that must be pressed
multiple times.

Fast Front Panel Sequence. Indicates a quick key sequence description to get
the described function. It is intended to be used by more experienced users
as a quick reminder.

Remote Command. Indicates a remote command equivalent to the local
function being described.

Numeric Keypad. Represents the numeric keypad on the front panel.
Shown in a fast sequence, indicates a numeric entry on the keypad.

N e w p o r t  1 . 5  E l  )11(1181E111 -  03/03



MM4006 I n t r o d u c t i o n

1.2.2 Te r m i n o l o g y
The following is a brief description of terms specific to motion control and
this instrument that are used in this manual.

Axis
A logical name for a motion device.

Controller
In this manual refers mostly to the MM4006 controller/driver.

Encoder
Incremental rotary or linear sensor fitted on the lead-screw or carriage
which reports the stage moves.

End-of-run
Sensor which reports that the travel limit is reached.

Function key
One of the four keys associated with the display; its function is determined
by the current menu.

Home search or origin
Sequence of move handled by the controller to find with repeatability the
reference point on the travel.

Index pulse
Pulse generated by the encoder and used in combination with the mechani-
cal zero during the home search.

Jog
Undetermined length motion initiated manually.

Mechanical zero
Sensor stage equipment which gives the controller a reference point.

Motion device
An electromechanical motion device.

Move
Motion to a destination initiated manually or remotely.

Origin
Used sometimes instead of home.

Origin switch
A switch that determines an approximate point in space. used in the home
search routine.

PID
Type of closed-loop control algorithm.

Remote
In this manual refers to the mode of operation where communication is
performed over a computer interface link.

Stage
The most common type of motion device for the MM4006. used inter-
changeably in this manual for rotary and linear positioners.

EI)111)1SIEn1021, — 03'03 1.6
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MM4006 Introduction

1.3 General Description

The MM4006 is an advanced, stand-alone, integrated motion controller/dri-
ver. It can control and drive up to 8 axes of motion, in any stepper and DC
motor combination. The MM4006 controller/driver (also referred to in this
manual as "the control ler") was specifically designed to operate with
Newport's broad line of motion devices. This way, it significantly increases
the user friendliness and raises the overall motion system performance.
Using other motion devices is possible but not recommended for optimal
system performance.

Fig. 1.1 shows a minimal system configuration. The MM4006 is used as a
stand-alone unit to control and drive a motion device. The only compo-
nents needed are a motion device. a connecting cable, the MM4006 and a
power cord.

Fig. 1.1 — Minimal system configuration.

In this configuration all commands are received from the front panel.
Programs can be generated and executed without using an additional com-
puter.

C*)
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MM4006 Introduction

A more common setup is shown in Fig. 1.2. The MM4006 drives multiple
stages and is controlled by a remote computer.

Fig. 1.2 —A common controller setup.

A more complex configuration, shown in Fig. 1.3, could have up to 4 motion
devices, digi tal  and analog I/O signaling for  motion Synchronization,
remote safety "motor off '  switches and be part of a larger multi-axis sys-
tem, controlled by a remote computer.

To other
Motion Controller

Remote Motor
OFF

Digital/Analog
I/O's

Fig. 1.3 — A more complex controller configuration.

To explore all capabilities of the MM4006 controller and identify the system
configuration that best fits your application, you will have to read most of
this manual or contact our applications support group for advice.

(%)
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MM4006 I n t r o d u c t i o n

1.3.1 F e a t u r e s
Many advanced features make the MM4006 the preferred choice for preci-
sion applications:
• Integrated controller and driver design is more cost effective and a

space saving solution.
• Compact,  rack-mountable or bench-top enclosure.
• A l l ows  any combination of motor types (stepper and DC) and sizes.
• Supports closed-loop operation of stepper motors.
• Feed-forward servo algorithm for smooth and precise motion.
• Ve loc i t y  feedback motor drivers for best motion performance.
• Advanced multi-axis Synchronization (linear interpolation).
• Powerful  command set for the most demanding applications.
• M o t i o n  program storage and management capability.
• Advanced motion Programing capabilities with up to 100 nested loops

and complex digital and analog I/O functions.
• U s e r -selectable displacement units.
• User-settable compensation for accuracy and backlash errors.
• F u l l -featured front panel with bright fluorescent backlit display, numer-

ic/jog keypad, context-sensitive function keys, full motion selection and
control capability and motion program creation and editing capability.

• Mult i l ingual display capability — English or French.

1.3.2 Specif icat ions

Function
• Integrated motion controller and driver.

Number of motion axes
• 1  to  8, can be used simultaneously or in any combination or order of

stepper and DC motors.

Trajectory type
• N o n -Synchronized motion.
• M u l t i -axis Synchronized motion (linear interpolation).
• S -Curve or Trapezoidal velocity profile for non-synchronized and syn-

chronized motion. The default configuration is S-Curve velocity profile.
• 2 D  complex trajectory (XY linear and circular interpolation).

Motion device compatibility
• En t i r e  family of motorized motion devices, using ether stepper or DC

motors.

CPU type
• AMD5x86/133 Processor.

DC motor control
• 1 6  bit DAC resolution.
• 2 5  MHz maximum encoder input frequency.
• P I D  with velocity feed-forward servo loop.
• Dig i ta l  servo cycle: 0 . 3  ins, up to 4 axes.

0.5 ms, from 5 to 8 axes.

C*J
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MM4006 I n t r o d u c t i o n

Stepper motor control
• I  MHz maximum pulse rate.
• Full-, half-, mini- and micro-step capability.
• Open or closed-loop operation.
• P I D  with velocity feed-forward closed-loop mode.
• Digital servo cycle: 0 . 3  ms, up to 4 axes.

0.5 ms, from 5 to 8 axes.

Computer interfaces
• R S -232-C.
• IEEE-488.
• R S -485.

Utility interface
• 8 -bit opto-coupled digital inputs.
• 8 -bit open-collector digital outputs.
• 4  analog inputs, 12-bit resolution programable input range (0-5 V, 0-10 V,

-±5 V, -±10 V).
• Synchronization pulse output on position or on time.
• Remote motor off input (interlock).

Operating modes
• Local  mode: stand-alone operation, executing commands from the front panel.
• Remote mode: execution of commands received over one of the comput-

er interfaces.
• Program execution mode: execution of a stored program, initiated either

remotely or from the front panel, or execution of a program at power-on.
• Trajectory execution.

Programing
• Remotely via the computer interface.
• From the front panel.

Program memory
• 3 0  KB (30 760 bytes), non-volatile.

Display
• LCD with LED back light.
• 4 0  mm x 130 mm, 6 lines by 30 characters.
• Displays position, status, utility menus, program viewing and editing

screens and setup screens.

Dimensions
• 5 .28 (3U) l i  1 9  W , 15.6 D in. (134 x 483 , 395 min).

Power requirements
• Power  supply with PFC (Power Form Corrector) 90 to 264 V, 50/60 Hz.
• Mo to rs  off: 100 VA max.
• Mo to r s  on: 570 VA max.

Fuses
• A C  line only.

Line Voltage Fuse Type: TI ()A 250 VAC.

(%)
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MM4006 I n t r o d u c t i o n

Operating conditions
• Temperature: 10 ''C to 40 "C, non condensing.
• Humidi ty:  < 85%.
• Al t i tude:  < 1000 in.

Storage conditions
• Temperature: -15 °C to 45 'C.
• Humidi ty :  < 85%.
• Al t i tude:  < 1000 m.

Weight
• 1 8  lb. max. (8 kg max.).

1.3.3 M o d e s  of Operation

LOCAL Mode
In LOCAL mode, the MM4006 is operated through the keys on the front
panel. The display and function keys allow the selection of  menus and
operations that can be performed without using an external computer.

LOCAL MODE

cv

MOTOR M I MOTOR N E I

DISPLAY STATUS SETUP PROGRAM MANUAL MOVE

Fig. 1.4 — Functions available in LOCAL mode.

HOME
SEARCH

Operations that can be performed from the front panel depend on whether
the power to the motors is turned on or off. A motion, for instance, cannot
be performed when the motors are turned off and a general controller
setup should not be done when the motors are on.
DISPLAY switches the display and front panel controls for the next or pre-
vious 4-axis.

STATUS valids or inhibits the display of signals home position, end-of-run
and home done.
SETUP can be activated only from LOCAL mode, Motor Off. In this mode,
the user can set up the general operation of the controller and the parame-
ters specific to every motion axis and motion device.
The PROGRAM mode can be activated in LOCAL Mode while motors are
on or off. In Programing mode, a motion program can be created or modi-
fied.
MANUAL allows to move the axis in "+" or "-" direction, using the numeric
keyboard.
MOVE is a general mode of operation in which an axis is commanded to
move. The most complex motions result from executing a program. The
other Iwo cases are when a manual JOG or a point-to-point MOVE is execut-
ed.
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HOME SEARCH is discussed separately because it is an important proce-
dure that deserves special attention. In this mode, the controller is execut-
ing a home search algorithm on one or more axes. A home search cycle
should not be interrupted. The controller will exit this mode automatically
upon task completion.

The controller displays a set of hierarchical menus to navigate the various
controller modes. It can be viewed as a "glue logic" between all the other
modes.

REMOTE Mode

To operate in REMOTE mode, the controller must be connected through
one of its interfaces (RS-232-C, RS-485 or IEEE-488) to a computer or termi-
nal. In this mode. all commands are received remotely and the controller
executes them as directed. The MM4006 command language consists of 185
commands which are described in chapter 3.

REMOTE MODE

PROGRAM MOTION
( J O G

MOVE
PROGRAM
Execution

HOME
Search

Fig. 1.5 — The functions available in REMOTE mode.

The functions available in REMOTE mode are similar to the ones in LOCAL
mode. The main difference is that the MOTOR OFF /  MOTOR ON cases
are handled by the command interpreter so there is no need to distinguish
between them. The controller will refuse to execute motion commands
when the motors are turned off and will set the appropriate error flag.
Another difference between LOCAL and REMOTE is that the SETUP m o d e
is not available remotely. Some SETUP parameters can be changed but the
controller cannot be placed remotely into a setup mode.
PROGRAMING mode is enabled and disabled by specific commands. Al l
valid commands sent in this mode are not executed immediately but stored
as part of a motion program.
MOTION is a general mode of operation in which an axis is commanded to
move. The most complex motions result from program execution. Other
types of motion include manual JOG and a point-to-point MOVE.
HOME Search mode has the same meaning and functionality as in LOCAL
mode. A home search cycle should not be interrupted. The controller will
exit this mode automatically on task completion.

Immediate Mode
This is not an operating mode in which the control ler can be placed.
Rather, the term merely differentiates the way the controller responds to
remote commands. If a command is not being sent as part of a program. it
is executed "immediately" in immediate mode.

Remote Commands In LOCAL Mode
The control ler may be operated in LOCAL mode when connected to a
remote computer. The LOCAL mode has many screen and menu combina-

c v
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tions and most REMOTE commands are ignored when not received at the
top level menu. For this reason, always keep in mind the following recom-
mendations:
• I n  LOCAL mode, avoid sending REMOTE commands when not at the top

menu level.
• W h e n  not at the LOCAL mode top menu level, restrict the use of remote

commands to those that read information or stop motion.
• D o  not send REMOTE commands when in LOCAL PROGRAMING or

SETUP modes.
• D o  not send REMOTE commands when in an Intermediate Local mode

(for instance when entering the value of a move).
• D o  not interfere with a HOME Search cycle, including read commands.
• T h e  preferred remote operation is the REMOTE mode, obtained by

using the appropriate command.

(%)
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Introduction

GPIO

1.3.4 R e a r  Panel Description

Before attempting to operate the MM4006, it must first be properly con-
nected and configured. Carefully unpack the controller and place it on a flat
surface. Save all packing materials.
Begin by familiarizing yourself with the connectors and controls on the
rear panel (Fig. 1.6).

Auxiliary R S -232-C

Motor Remo te  RS-485 Ax is
Interlock C o n t r o l # 1

MM4006 with
RS-485 Interface Option

NOTE

For complete connector description and pin-outs see Appendix C,
Connector Pin-Outs.

GPIO A u x i l i a r y  R S -232-C Power Switch

Motor Remote  A x i s  A x i s  A x i s  A x i s  A x i s  A x i s  A x i s
Interlock Control IEEE-488 Axis #.1  # 2  # 3  # 4  # 5  # 6  # 7  # 8

MM4006 with
IEE-488 Interface Option

Fig. 1.6 — Reur panel of the Allt14006.

Axis Modules

Ground Post

The MM4006 can accommodate up to eight motor driver cards. Each motor
driver card has a 25-pin D-Sub connector, mounted on a small panel visible
from the rear of the controller, for attaching the motion device. Uninstalled
axes have a blank panel with no connector.
Each driver module has an identification label which clearly specifies the
model and the type of motor it is configured to drive.

CAUTION
Carefully read the labels on the driver cards and make sure the specifica-
tions (motor type, voltage, current, etc.) match those for one the motion
devices you intend to connect. Serious damage could occur if a stage is
connected to the wrong driver card.

GPIO Connector
This 37-pin D-Sub connec to r  i s  used f o r  general  pu rpose  d ig i ta l
Input/Output signals. The MM4006 offers two separate 8-bit digital ports,
one for input and one for output. A variety of commands are available for
control and interface using these ports from within a motion program.

Power Inhibition Connector
This 9-pin D-Sub connector provides remote motor power interlock capa-
bility. One or more external switches can be wired to remotely inhibit the
motor power in a way similar to the MOTOR M a  button on the front

C%)
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MM4006 I n t r o d u c t i o n

panel. The controller is shipped with a mating 9-pin connector installed
that provides the necessary wiring to enable proper operation without an
external switch.

Auxiliary Connector

This 25-pin D-Sub connector has 3 functions:
• T h e  first one is for motor power status indication.
• T h e  connector's second function is to provide 4 analog inputs and 4

analog outputs (optional).
• T h e  third function is to connect a joystick.

Remote Control Connector
This 15-pin D-Sub connector provides two functions. The first is similar to
the Power inhibition connector. The two active pins must be short-circuit-
ed for the motor power to be enabled.
The controller is shipped with a mating 15-pin connector installed that pro-
vides the necessary wiring to enable the activation of motor power.

RS-232-C Connector
This 9-pin D-Sub connector provides an RS-232-C interface to a host com-
puter or terminal. The port has a three-line configuration using a software
(XON/XOFF) handshake. The pinout enables the use of an off-the-shelf, pin-
to-pin cable. The port provides internally the necessary jumpers to bypass
the hardware handshake, if needed.

IEEE-488 Connector

This is a standard 24-pin IEEE-488 connector (see: Section 8, Appendix B).

RS-485 Connectors

Two identical RS-485 connectors are available. Both are connected in paral-
lel, so you can make the connections on each. These connectors are pro-
vided to facilitate the construction of a network with several MM4006 con-
trollers connected to one computer through a serial communication port.

Power Switch/Entry Module
The power entry module include a standard IEC 320 inlet combined with a
line filter, fuse box and main power switch. The main power switch turns
power on and off to the entire unit, including the stand-by circuit.

NOTE

The MM4006 senses the line voltage and automatically switches between
110 V and 220 V operation. The acceptable voltage ranges are 95 to
132 V or 195 to 263 V at 48 to 63 Hz.

While familiarizing yourself with the rear panel and its components, leave
the main power switch in the OFF position. Always make certain the power
switch is in the OFF position before plugging in the power cord.

Ground Post

The ground post provides an additional chassis ground connection when
needed. The MM4006 controller chassis can be externally grounded, in
addition to or instead of the grounding supplied through the AC cord.

( % )
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1.3.5 B l a n k  Front Panel
A general view of the blank front panel is shown in figure below. There are
three distinct areas, from left to right: power controls, a display and func-
tion keys, and a keypad.

Stand-by L E D s  for
Indicator E n d -of-Run Status

Stand-by
Switch

Motor Off
Switch

Motor On
Indicator

09iNlevmort •Mot ion C o n t r r e

I 2  2  •  •  I

A..1
* • -

Motor On
Switch

FOR

Access to Communication
Dip Switches

Fig. 1.7A — M.114006 blank h-ont panel.

Power STAND-BY
Use this button for your everyday controller power ON/OFF switching.
Power is switched through a relay. not directly as it is through the main
power switch on the rear panel. For this reason, a low power, low voltage
(12 V) auxiliary power supply is always on when the main power switch in
the back is ON.
To differentiate from the rear main power switch, this button is called
"STAND-BY M U

The power stand-by switch has a red LEI) indicator on top, indicates that
the controller is powered OFF but the rear power switch is ON. This is the
"STAND-BY" mode.

Motor ON/OFF
For convenience and safety reasons, the power to the motors can be con-
trolled separately. This is done from the front panel through two buttons
labeled MOTOR W I  and MOTOR E N .
A green LED on top of the MOTOR 11321 provides a quick visual indication
of the motor Power ON condition.

NOTE
The MOTOR OFF bu t ton  is a normally closed switch wired in series with
the two Motor Interlock switch connections on the rear panel. For the
motors to turn on, the entire circuit must be closed.
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End-of-Run Status

For each axis connected to the controller, 2 LEDs display the status of its
ends-of-run (EOR+ &  EOR). Axes are numbered from 1 to  8, axis #1 is on
the left.
The upper LEDs line represents the positive end-of-run status (EOR+). The
lower LEDs line represents the negative end-of-run status (EOR ).
When a LED is lighting green, the axis is not in end-of-run, and its status is
"inactive". When a LED is lighting red, the end-of-run is reached and its sta-
tus is "active".

If both EOR+ and EOR- of an axis are lighting red in a same time, ends-of-run
status are active in a same time. This is a fault condition. If this condition is
detected at the controller power-up, the axis is considered as unconnected
and is not active. All commands sent for this axis will be ignored by the
MM4006 controller.

Access to Communication Dip Switches

This window gives an access to twelve slide dip switches. These switches
are use to configure the communication parameters of the MM4006 con-
troller.

1.3.6 E q u i p p e d  Front Panel

A general view of the equipped front panel is shown in figure below. There
are three distinct areas, from left to right: power controls, a display and
function keys, and a keypad.

Stand-by 2  Adjusting Screws
Indicator D i s p l a y  C o n t r a s t  Brightness K e y p a d  A x e s  1 & 5 Row

Stand-by
Switch

c v

Motor Off
Switch -

Motor On
Indicator C

(N...)6%,lewport•Motion Con
. . . ,

16-711

33,103

1 1

)33.•

4

Motor On M e n u
Switch L i n e

roller • Wk.d.1 M•44(00 \

1.1 1 . •
4

\\\Function

Keys
Negative Jog

Column

I *  *l i e . .  3

•  •
mil •  •
•  •

t

High Speed P o s i t i v e  Jog
Column C o l u m n

Fig. 1.7B — MM4006 equipped front panel.

Power STAND-BY

Use this button for your everyday controller power ON/OFF switching.
Power is switched through a relay, not directly as it is through the main
power switch on the rear panel. For this reason, a low power, low voltage
(12 V) auxiliary power supply is always on when the main power switch in
the back is ON.
To differentiate from the rear main power switch, this button is called
"STAND-BY 11111.".

The power stand-by switch has a red LED indicator on top, indicates that
the controller is powered OFF but the rear power switch is ON. This is the
"STAND-BY" mode.
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Motor ON/OFF
For convenience and safety reasons, the power to the motors can be con-
trolled separately. This is done from the front panel through two buttons
labeled MOTOR E n  and MOTOR IBM .
A green LED on top of the MOTOR N M  provides a quick visual indication
of the motor Power ON condition.

NOTE
The MOTOR ESN button is a normally closed switch wired in series with
the two Motor Interlock switch connections on the rear panel. For the
motors to turn on, the entire circuit must be closed.

Numeric Keypad
On the right hand side of the front panel there is a 12-button numeric key-
pad. Depending on the mode the controller is in, this keypad can be used
for numerical data entry or controlling the manual JOG mode.
For details on using the keypad for jog control see Section 2. Local Mode.

Function Keys / Display
The central part of the front panel is occupied by a large display and four
function keys. The display is a six-line back-lit LCD which shows both menu
and status information.
Below the display are four function keys. Their context-sensitive functions
are always given on the bottom line of the display window.
The contents of the display window are described in detail in Section 2.

1.3.7 D i s p l a y  Configuration

Display Organization
The display has six lines with a maximum of 30 characters each. For better
visibility, the characters are bright on a dark background. Information is
highlighted using dark characters on a bright background.
On the right of the function keys, 2 screws permit to adust the contrast and
the brightness of the display.

CAUTION
Saturation brightness reduces the display lifetime.

The bottom line of the display, line number 6, is reserved exclusively for
defining the four function keys.
The next line up, line number 5, is primarily used to display messages, defi-
nitions or  other helpful information. I t  generally displays information in
reverse mode.

Fig. 1.8 — Typical display contents.

c v
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In the above example, line number 6 displays the current function of the
function keys and line number 5 informs us that the controller is idle, wait-
ing for the operator to select an action.
Lines number 1, 2, 3 and 4 identify the axis number and display the current
position of each. Note that in the example, the controller detected that
there is no motion device connected to axis number 4 and displays the
message Unconnected.

When the controller is in some modes (  SETUP ,  FROG. ,  etc.), the first
four lines wi l l  display specific information while the f i f th one wil l  be
reserved for helpful messages.

Menu Structure
A wide range of functions can be performed from the front panel. To fully
explore its capabilities, carefully read Section 2, Local Mode, and experi-
ment with the controller. This paragraph gives only a brief introductory
description of the menu structure.

The bottom line on the display (line 6) is dedicated to the four function
keys. An option description field wil l  appear above each key if it has an
active function in the current menu. Pressing a key will perform the select-
ed command or will change the display to a new menu level. This capability
to navigate between a number of menu levels to get to  the desired com-
mand is the basis of the LOCAL mode operation.

Common Function Keys

Some of the function keys have the same definition in different menus. The
following descriptions list the most common keys and their functions.

DISPL. S w i t c h e s  the display and front panel controls for the next or  previous 4-
axis.

QUIT T e r m i n a t e s  the current operation and returns to the menu one level Up. In
most cases, any unsaved entries are ignored.

VALID A p p e a r s  when an entry is required. I t  accepts the selected value and
advances the display to the next menu.

MODIFY A c t i v a t e s  a lower-level menu that enables the user to make changes to the
currently displayed parameter.

UP S c r o l l s  the display up through a list of parameters.

DOWN S c r o l l s  the display clown through a list of parameters.

DELETE I s  used when a numeric entry is required. It deletes the last character entered.
Note that for a value to be modified, it must first be activated and the ▶ sym-
bol must precede it.

NEXT S c r o l l s  the display through a number of choices in the same menu level.

(%,
Nevvport .  1 . 1 9 EI)110181En1020-03113



MM4006 I n t r o d u c t i o n

Status Display

Pressing the STATUS function key activates the display to provide addition-
al axis information. It does not change the menu level.

I :
2:
3:
4;':

Select- a c t i o n
HOME M A N U A L M O V

- 3 . 3 5 6
1 2 . 3 4 5

2 3 4 5 6
U n c o n n e c t e d

Fig. 1.9 — Axis Status.

To the left of the axis identifiers, as shown in Figure 1.9, there are four char-
acters that can appear depending on the status of each axis:
0  Wi l l  appear only if a Home Search routine has been performed success-

fully on that axis. It means that a mechanical origin has been found.
Indicates that the negative direction (usually left) limit switch has been
activated (tripped).

M Appears when the mechanical origin switch is in "high" state. As a stage
moves from one end of travel to the other, you will see this indicator
appear and disappear. This means that the stage has moved from one
side of the switch to the other. The state of this indicator does not affect
the normal operation of the motion device. For a complete description
of the home search algorithm see Section 4, Motion Control Tutorial.
Indicates that the positive direction (usually right) limit switch has been

activated (tripped).

NOTE
If both - and + appear, the motion device is either disconnected or a hard-
ware failure exists. On power-up sequence, the controller checks every
axis for this case. I f  found, it assumes that no motion device is present.
The axis is marked with Unconnected on the display and all commands
for it will be ignored.

At the end of each axis information line an OK is displayed if no error has
been detected. If a problem is detected on one of the axes, the message
ERROR will appear.

1.3.8 D i s p l a y  Structure
This section describes the most common menus and display functions.
Only local mode menus will be addressed since they represent the vast
majority of the front panel operations.
As described in Section 1.3.3 and illustrated in Fig. 1.4. the local mode is
divided into two sections: MOTOR power 113311 and MOTOR power

I-PH(1181E11102o — 1.20
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MOTOR OFF Menu
When motor power is turned off — the controller "power-on" default mode
— the display function keys are as shown:

DISPL. STATUS P R O G .  S E T U P
This is the "top level MOTOR M I "  menu.
Each function is defined as follows:

DISPL. S w i t c h e s  the display and front panel controls for the next or  previous 4-
axis.

STATUS T o g g l e s  the display for additional status information.

PROG. Activates the motion program management and generation environment.
This mode can be activated from both MOTOR OFF and  MOTOR ON t o p
level menus. When selected, the function keys change to:

CREAT. MODIFY Q U I T
The creation and modification of a program section is addressed extensive-
ly in the Programing In Local Mode section of the Local Mode chapter.

SETUP I s  described in detail in Section 2.2, Controller Configuration. A brief intro-
ductory description is provided here.

The top level setup menu (after pressing SETUP )  offers the choice of two
different setup categories and looks similar to Fig. 1.10.

UTMI 00CCO 1
URM8OPP
UTM5OCCO . 1
UZM16OPPO.1

Fig. 1.10 — Top level SETUP menu.

Note the changes in the first four lines on the display. The axis positions
have been replaced by the motion device types the controller thinks are con-
nected to it. This is important because any attempt to first power on the con-
troller should he preceded by a verification of the proper setup.

AXES S e l e c t i n g  AXES act ivates a menu to set up each motion device connected
and its parameters.

GEN. B y  choosing GEN. y o u  activate the General Setup mode in which the gen-
eral controller parameters (language, communication ports, etc.) are defined

(%,
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MOTOR ON Menu
When motor power is turned on, the four function keys are defined as fol-
lows:

HOME MANUAL M O V E  P R O G .
This is the "top level MOTOR 11211" menu. These four choices can be
grouped into three important categories: home search, motion commands
and program management.

DISPL. S w i t c h e s  the display and front panel controls for the next or  previous 4-
axis.

HOME A c t i v a t e s  the home search setup menu in which one or more axes can be
selected to perform a sequential home search cycle.

MANUAL I s  a motion function which allows the user to manually jog each axis using
the numeric keypad.

MOVE I s  a motion function which activates a lower-level menu that offers position
"zeroing", manual jog and go-to-position functions.

PROG. A c t i v a t e s  the motion program management and generation environment.
This mode can he activated from both MOTOR a n d  MOTOR M B  top
level menus. When selected, the next screen shows the following function
choices:

1 CREAT. MODIFY Q U I T

EXEC. C o m p a r e d  to the MOTOR C B  initiated menu, the MOTOR ON menu adds
the EXEC. funct ion which executes stored motion programs.
The creation and modification o f  programs is covered in detail in the
Programing In Local Mode section of the Local Mode chapter.

c v
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1.4 System Setup

c v

This section covers motion control system set up and preparing use it.
First all necessary cables must be connected and the controller must be
properly configured. This set up procedure configures a minimal system,
similar to Fig. 1.11.

Fig. 1.11 —A minimal control system.

NOTE
If you have not already done so, carefully unpack and visually inspect
the controllers and stages. Please save the packing material, in case you
have to ship the controller in the future.

Place all components on a flat and clear work surface. Check visually for
any sign of damage and if found, report immediately to the carrier.

NOTE

The front two "legs" of the chassis have a tab that, if rotated 90° forward,
place the controller in a slightly angled position. To return the controller
to horizontal position, lift the front side, pull on the tabs and return
them to the original position.

CAUTION
No cables should be connected yet to the controller.

1.4.1 C o n n e c t i n g  Motion Devices
If you purchased a standard motion control system, you should have
received all necessary hardware to set it up.
First connect the motion device (stage) interface cables. These are 10-ft-
long (3-m) cables with 25-pin to 25-pin D-Sub connectors. Insert them gen-
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tly as you would do with any computer cable, both into the stage and the
appropriate driver card and secure them with the locking thumb-screws.

CAUTION
Carefully read the labels on the driver cards to be sure the specifications
(motor type, voltage, current, etc.) match those for the motion devices
you are connecting. Serious damage could occur if a stage is connected
to the wrong driver card.

1.4.2 F i r s t  Power On
Once all stages have been properly connected, you are ready to proceed
with the power connection.

CAUTION
Make sure the main power switch on the power entry module is turned
off before connecting the controller to the AC line.

Verify that the main power switch on the rear panel and the stand-by power
switch on the front panel are turned off.
Plug the AC line cord in the power entry module on the rear panel.

Plug the AC line cord in the AC outlet.

NOTE

At this point, no lights should appear on the front panel.

Turn the main power switch on the rear panel on.
The red LED indicator on the front panel marked STAND-BY should come
on and stay on. At this point, the low power stand-by power supply is ener-
gized.
Finally, press the red STAND-BY button once to turn the controller on.
The red LED goes off and the green one comes on, the front panel display
turns dark blue and the controller makes a slight ticking sound. This is nor-
mal.
After a short delay, a welcome screen with the Newport logo flashes for a
few seconds, showing you the firmware version in use.

NOTE
Any time you call for technical support, the firmware version is one
piece of information you need to supply. It is displayed every time the
controller power is turned on.

Now, the display shows the main power off menu, similar to Fig. 1.12.
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0.000 m m
0.000 D e g
0.0000 mm

connected

Fig. 1.12 — Display after initial power up.

NOTE

If, instead of a screen similar to Fig. 1.12 you see a different message,
this means that the controller has detected an error.

See Appendix A, Error Messages and Appendix E, Troubleshooting
Guide.

NOTE

If the display looks like Fig. 1.16 but in a wrong language, follow these
steps:
1 Assume the following labeling convention for the function keys:

1 2  3  4

2 From the top level MOTOR m e n u ,  press the function keys in this
sequence:

4 3  3

3 Press function key 2  u n t i l  the desired language appears.
4 Press  funct ion key 4  t h r e e  t imes to re turn to the top level

menu.

1.4.3 V e r i f y i n g  Default Devices

Before powering the motors, verify that the controller is configured for the
actual motion devices it is supposed to drive.
From the main motor off menu, press the SETUP funct ion key.
The top-level setup menu will indicate on the first four lines the type of
motion device each axis is configured for. The display should look similar
to Fig. 1.13. Depending on your system configuration, different models will
be listed.

SETUP MENU.
AXES F, G E N .

Fig. 1.13 — Typical display slowing connected devices.

( % )
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If the components listed match with the actual motion devices installed,
you are ready for the first motion test.
On the other hand, if there is a discrepancy, it must be corrected immedi-
ately. In this case, you should perform the following steps:

1 F r o m  the main MOTOR m e n u ,  select the SETUP key.
2 I n  the main setup menu press AXES func t i on  key.
3 F rom the next menu press AXIS # funct ion key. This will let you select

which axis you want to modify. (Note the I* symbol on the first line, in
front of the existing axis number.) Using the numerical keypad, enter
the axis number to be corrected and then press VALID k e y  to accept
the selection and return to the previous screen.

NOTE

Remember that any time a numerical entry on the keypad must be cor-
rected, the DELETE funct ion key erases the last digit entered.

4 N o w  press the Y E S  k e y .  This enters the product family selection
screen.

5 Use  the U P  o r  DOWN k e y s  scroll through the product families
until you find the one you need.

6 Press the VALID k e y  to accept the product family currently on the dis-
play. The next menu level consists of product models is the chosen
product family.

7 Use  the U P  o r  DOWN keys  to scroll through the different product
models of the chosen family.

8 Press the VALID k e y  to accept the product model on the display and
to advance to the next menu.

9 T h e  next two screens are for changing the default axis parameters, but
do not at tempt to  do at this point.  Press the VALID k e y  to  pass
through these screens without making any modifications.

10 When the display returns to a screen similar to Fig. 1.14, observe the
axis specified on the first l ine and the component on line two. They
should correspond to the selections you made and to the motion device
used on that axis.

P a r a m e t e r  f o r  a x i s  #  1
M o d e l  U T M 1 0 0 C C O  5 H A

AXE* MODIFY QUIT

Fig. 1.14 — Axis/Decice Assignment.

11 If you need to modify another axis, repeat all steps starting with number 3.
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12 When al l  necessary modifications are completed, f rom the screen
shown in Fig. 1.14, press the QUIT k e y .  If modifications to any axis
have been made, the next screen wi l l  ask i f  you want to  save the
changes (Fig. 1.15).

WARNING!
One o r  s e v e r a t  a x e s  have

been m o d i f i e d !
Save cfah an e s  pi. E f f 1 R O M ?

YES N O

Fig. 1.15 — Save screen for axis modifications.

13 Press the Y E S  k e y  to save the changes and return to the main setup
menu.

NOTE
If no changes have been made, the screen in Fig. 1.15 will not appear.

14 Press QUIT t o  return to the main MOTOR OFF menu.
Now, with all axes configured for the proper motion devices, we are ready
to use the motion devices.
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Section 2
Local Mode

2.1 Quick Start

cv

After reading the Introduction Section you are now prepared to turn the
motors on and command the stages to execute motions. The following
paragraphs will guide you through a quick tour of the LOCAL mode motion
commands.

CAUTION
You should at least read the System Setup Section of the Introduction
before attempting to turn on the controller or the motors. Serious dam-
age could occur if the system is not properly configured.

2.1.1 M o t o r  On

After first turning the controller on as described in the previous section,
you are ready to turn the motors on.
Be sure that the motion devices are placed on a flat surface and that their
full travel will not be obstructed.

CAUTION
Be prepared to quickly turn the motor power off if you observe any
abnormal operation.

Press the MOTOR M I  button on the front panel. You may hear a small
relay click inside the controller as the green LED indicator on the button
lights. If no errors are detected, the green LED will stay lit. The display
switches to the top level motor-on menu:

HOME MANUAL M O V E  P R O D '
The motion system is ready for a command.
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2.1.2 H o m e  Motion Devices
As a general practice, before executing any motion, always home the
motion devices. As described in detail in the Motion Control Tutorial sec-
tion, homing a motion device means executing a special routine that
locates a dedicated origin switch and an encoder index pulse and establish-
es an absolute position zero.
Finding the home position of a motion device is important for two reasons.
First, after each power off/on cycle, you must position the stage accurately
in space. This means that the controller must find a zero position that is
always in the same point in space, relative to the base. Secondly, in order
to prevent the motion device from running into the limits and possibly
causing damage, the controller must determine its position on power-up.
From the top level motor-on menu press the .  f u n c t i o n  key. The dis-
play will ask you to select an axis for the execution of a home search rou-
tine. Use the keypad to enter a number and then press r  .  If you want
to perform a home search on all axes, leave the default 0 and press r-IIALWA.
The axis will start moving, the function keys will be disabled and the display
will indicate the progress of the routine.
When all selected axes complete the home search cycle, the display
returns to the top level motor-on menu.
The stages are ready for a move.

2.L3 F i r s t  Jog
From the top level MOTOR EMI menu press the MAIM: function key.
The display switches to the manual jog screen and menu. As the message
on line number 5 instructs you to do, use the keypad to jog any installed
motion device.
Since this is the first time you are using the keypad for jogging, some clarifi-
cations are needed. The keypad is a 3-column by 4-row matrix (Fig. 2.1).

AXES

JOG

1 2

Fig. 2.1 — Using the numeric keypad to JOG.

Concentrate first on the column convention. For better identification, we
can label them 0, a n d  0  (Fig. 2.2).

(%)
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o
44

1 2
—  —

z 1 1  6—  —7 8  9  .1.
MIN E l l

0
MIII

Fig. 2.2 — The columns of the numeric keypad
indicate the direction and speed of a JOG.

If a key in column 0  is pressed, the selected axes will move slowly in the
negative direction.
If a key in column i s  pressed, the selected axes will move slowly in the
positive direction.

Column i s  used for high-speed jogging. If a key in column i s  pressed
simultaneously with one in column 0  or 0, the axis will jog at high speed in
the selected direction.
Now, lets take a look at the keypad row convention (Fig. 2.3).

AXES

1/5

2/6

3/7

4/8

Fig. 2.3 — The rows of the numeric keypad indicate the axis that will JOG.

Each key row controls one axis, as indicated by the label on the left.
To summarize, if you want to jog fast axis number 2 or 6 in the positive
direction, press simultaneously the keys numbered M E  and M I .

NOTE
The DISPL.-, key switches the display and front panel controls for the
next or previous 4-axis.

To exit the manual jog mode press the k e y .

2.1.4 F i r s t  Move

From the top level MOTOR MEI menu press the •MOVE funct ion key. The
display will offer you the following menu:

MANUAL 11 E 4 1 .  ABSOL.  N E X T
You can start by pressing the ̀ ABSOL., key to command an absolute motion.
The next screen will look similar on the top four lines, with the exception of
the 10- symbol in front of the first active axis position. As you recall, this
means that a numerical input is required for the marked value.
Use the keypad to enter a desired destination (absolute position). To cor-
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rect the entry use the DELETE key. When finished, press the VALID k e y  to
accept the value.
If there is more than one axis connected to the system, the ▶ symbol now
jumps to the next axis position displayed. Repeat the desired destination entry
procedure or press VALID un t i l  all connected axes have been confirmed and
the following menu appears:

EXEC. QUIT
Press the EXEC. k e y  and observe the motion devices. They will rapidly
move to the requested destinations and when motion is complete, the dis-
play will return to the motion selection menu:

MANUAL RELAT. ABSOL.  Q U I T
To execute a relative motion, select the RELAT. funct ion key. The same
position entry screen appears as for the absolute motion, with the excep-
tion that all position values are zero, rather than the current absolute posi-
tion. This is because motion is made relative to the current position
instead of absolute home.
Enter desired relative motion values as described earlier. When complete,
the display changes to the following menu:

ALL QUIT
Pressing the A L L  k e y  will start the relative motion on all axes. The dif-
ference from the absolute motion is that, when the relative motion on all
axes is finished, the display returns to the same menu. This means that you
can repeat the relative motion again and again by pressing the A L L  k e y .
If you entered relative motion values on multiple axes, but only need to
move one, use the same JOG keypad convention and press a key from col-
umn 0  or 0 that corresponds to the axis you want to move.
One special note about the keypad in this mode. If you enter a negative
value for a relative move and you press a key in column 0, the move will be
in the negative direction. If a key in column 0  is pressed, the move will be
in the positive direction. In other words, pressing a key in column 0  will
initiate a relative move in the opposite direction than requested.
To exit the relative move mode press the t QUIT k e y.
To exit the move mode and return to the top level motor-on menu, press
the QUIT k e y  again.
Now that you know how to JOG and MOVE motion devices, experiment
with front-panel-initiated motions to become familiar with the controller
and the local motion modes.

NOTE
Remember that only motions with destinations inside the software travel
limits are allowed. Any entry outside these limits will be ignored.

‘ k )
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2.2 Controller Configuration

Now that you have had the chance to perform some basic motion com-
mands in LOCAL mode more details on the controller's operation are in
order. The first aspect is the controller configuration.

Though some parameters can also be changed with remote commands, the
primary environment for configuring the MM4006 controller is the SETUP
section of the LOCAL mode.
The SETUP mode can only be initiated from the top level MOTOR U M
menu:

DISPL. STATUS P R O G .  S E T U P
Pressing the SETUP func t ion  key will enter the setup mode and display
the main setup screen and menu (Fig. 2.4).

UTM100CCO 1
URM8OPP
UTM5OCCO 1
UZM160 PPO 1

SETUP MENU,,,
AXES I G E N  Q U r i .

Fig. 2.4 — Typical main setup menu.

There are two types of setup functions: Axis Setup and General Setup. The
following sections will describe both in detail.

2.2.1 G e n e r a l  Setup

General Setup is entered by pressing the GEN. f u n c t i o n  key in the top
level setup menu. The display will change to the one illustrated in Fig. 2.5.

Se I e t  tl (3,01)1.a. a n g  u eUP DOWN', MODIFY    QU
Fig. 2.5 — GEN. a setup menu.

The top display line (number 1) indicates the setup mode (or level). Line
number 3 displays one parameter at a time and its current value. Line num-
ber 5 displays an operator prompt.
The function key definition line (number 6) displays a menu that is com-
mon for most setup screens at this level. The first two functions, u p p l
and nOWN" , perform scrolling through a list of parameters.
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Pressing the MODIFY key  enters a lower level menu that allows modifica-
tion of the currently displayed parameter. If the value needed is provided
from a short list, the new menu looks like this:

 C H A N G E  Q U I T  V A L I D
The CHANGE key scrolls through the list, EMIT e x i t s  this level without
recording any modification and VALID a l s o  returns to the previous screen
(level) but the displayed value is stored as the new entry for the selected
parameter.
If a parameter requires a numerical value, the menu level that allows modi-
fications will have the following choices:

DELETE QUIT V A L I D

The numerical value displayed will have a ▶ sign in front, indicating that a
numerical entry from the keypad is expected. For simple editing, pressing
the DELETE k e y  erases the last digit of the numerical entry. The VALID
key accepts the value for the selected parameter and returns to the previ-
ous menu. The QUIT k e y  returns to the previous menu without keeping
any modifications.

NOTE
This manual contains detailed descriptions, mostly with the first time
reader in mind. To help the more experienced user looking for a quick
memory refresher, each operation description is also accompanied by a
quick front panel key sequence and, if appropriate, the remote command
that accomplishes the same function.

Language Selection
The first parameter displayed from the General Setup list is the display lan-
guage. This sets the language the controller uses to communicate with the
operator, especially through the front panel.
The MM4006 can use two languages at this time: English and French. To
change the language, from the display shown in Fig. 2.5 press the MODIFY
key. The new menu displayed is

CHANG( QUIT /VALID
Press the CHANGE key until the desired language is displayed. Press the
.VALID k e y  to accept the selection and return to the previous menu. The
display will now use the new selected language.

SETUP - >  MODIFY >  re-RANGE' 4 v A l .  Q U I T

Emergency Language Reset
In case the controller has been set to operate in a language you do not
understand, use the following procedure to reset the controller:
1 Assume the following labeling convention for the function keys:

103 4

( )
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2 From the top level motor-off menu (power-on default screen), press the
function keys in this sequence:

4 3  3
3 Press function key 2  u n t i l  the desired language appears.
4 Press function key 4  t h r e e  times to return to the top level menu.

Command Language Set
The first parameter in the General Setup menu (selected by pressing the

UP k e y  once) is the Command Language Set, labeled as Controller.
This is the only parameter that you must not change. It selects the com-
mand set the controller will respond to. The selection exists only to assure
compatibility with future controller models.

Always leave the setting on STANDARD. Press the
to the next parameter.

UP k e y  to advance

Speed Scaling
The Speed Scaling parameter offers a feature not present in many high-end
controllers. It allows an user to execute a motion program at a reduced
speed to more easily observe its operation. This feature is a great help in
troubleshooting complex programs.
To change speed scaling from the General Setup menu, press the DOWN
key until the speed scaling parameter is selected in the display. To change
the value, press the MODIFY key. The display will prompt you to change the
existing value by preceding it with the 10. sign. Use the keypad to enter the
desired% value. The maximum value is 100%, meaning that the controller
will run with the actual programed velocities. To reduce the program exe-
cution speed to half of the programed value, enter 50. This means that all
velocities in a program will be reduced to 50%.

Motor OFF GEN.

VALID Q U I T  —> QUIT

UP ' MODIFY —'

SD — Set scaling speed.

NOTE
In the following paragraphs it is assumed that you need to modify only
the mentioned parameter. For that reason, the key sequence description
starts from the General Setup menu and the quick key sequence starts
and stops at the top level MOTOR MMI menu.
If you need to modify more than one parameter, advance through the list
with the U P  k e y ,  without returning each time to the top menu.

( % )
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Profile Type
This menu defined the type of velocity profile:

/ \ f
TRAPEZOID o r  S -CURVE

The S-curve type avoids brutal changes of the speed in the course of axis
displacement, consequently, it improves the stage quality of movement.

Press the U P  k e y  until the profile type appears. Press MODIFY and
then the CHANGE key  to select S-CURVE or TRAPEZOID. To  accept this
entry, press the VALID k e y.

Motor OFF SETUP G E N .

CHANGE V A L I D  Q U I T  Q U I T

UP MODIFY

Program Automatical Execution on Power On
No program will be executed on power on.
Press the U P  k e y  until the program number appears. Press MODIFY
and then select the program number with the numeric keypad. To accept
this program number, press the VALID k e y.  To select the number of time
to execute this program, enter a value with the numeric keypad and then
press the VALID keypad to confirm this entry.
The program number default is 0.

Motor OFF !GEJUP G E N  r  UP M O D I F Y

>CHANGE VALID Q U I T

Master-Slave Mode Definition
Master-Slave mode defined the relation between the master and slave axis
in the master hierarchy system. The slave axis number is displayed with
small character inverted video.
For axis # xx:
• Master  axis nn = 0: axis # xx is independent
• Master  axis nn = between 1 and 8 (o xx): axis #xx is independent.

Press the U P  k e y  until the Master-Slave mode appears and then press
the L  UP k e y  to select the Slave axis. To change the Master axis, press
the rIVIDDIElkey and then the MASTER key to modify the axis number with
the numeric keypad. To accept the new Master axis number (must be dif-
ferent from the Slave axis number), press the M I D ) :  key.
The factory default is NO.
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^ . 3 ”  & S a e  t t S N

— •  • • •
• moo . . .  :

Motor OFF SETUP G E N .  U P  M O D I F Y

MASTER V A L I D  Q U I T  Q U I T

SS — Set Master-Slave mode.

Axis HOME Sequence
The Axis Home sequence performs a home search cycle on multiple axes.
When a home search routine is invoked, you may execute it on one or all
axes. If you choose to perform a home search on all axes, you may specify
the order in which axis home sequences are executed. For example, the
controller may be configured to first perform a home search on axis num-
ber 3, then on axis number 2, 4 and 1.
To change the Axis Home sequence you must set the priority of each axis.
lf, for instance, you want axis number 3 to execute first, you must set its
priority (order) to 1.

To change the order of the home search, from the General Setup menu
press, U P  u n t i l  the 1st Axis HOME appears on the display. Press
MODIFI and then enter the desired priority (order) number on the keypad.

Press the Oral') k e y  to accept the entry and return to the previous menu.
Press a g a i n  to display 2nd Axis HOME. Press MODIFY and then
enter the desired order (priority) number on the keypad. Press the VALID-
key to accept the entry and return to the previous display.

Motor OFF -> SETUP.:

1;‘, VALI. M O D

MODIFY

ourr?,,'„

.ail•
. •• s i e  vim

Ur I

MODIFY

AIMJD UP

•• so vie mie

volo ow min
io

. •••  isa
alp •••••

If you followed the general setup procedure up to this point, pressing the
.J, key will bring you back to the Language parameter, the first one

covered at the beginning of this section. Press -11 i t o  return to the top
level SETUP menu.

To exit the setup menu press the M C  key again.

c v
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Stop Bits
The stop bits must also be set to the same value on both the controller and
remote computer for RS-232-C or RS-485 communication.
The possible options are 1 and 2 bits. The factory default is set at 1 bit.
To change the RS-232-C stop bits setting from the General Setup menu
press U P  u n t i l  the Stop Bits parameter appears on the display. Press
MODIFY and then the CHANGE key to select a new value. Press the VALID

key to accept the entry and return to the previous menu.

Motor OFF

CHANGE

SETUP G E N .

VALID Q U t t l  Q U I T

UP — MODIFY

CMSxx — Set serial communication Stop Bit number.

Word Length
The word length refers to the word size to be used with the RS-232-C and
RS-485 interfaces. The MM4006 controller is designed to accept either 7- or
8-bit words. The factory preset word size is 8 bits.

To change the RS-232-C word length from the General Setup menu, press
pegbt unt i l  the Word Length parameter appears on the display. Press

IVIODO and then the CHANGE key to select a new value. Press the VALID
key to accept the entry and return to the previous menu.

Motor OFF

CHANGE

SETUP G E N .

VALID —" QUIT *  QUIT

UP MODIFY

CMLxx — Set serial communication data length.
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Parity
Parity must be set correctly for the RS-232-C or RS-485 communication to
work properly. As the standard suggests, when a word length of less than 8
is used, the parity bit can be set to Odd or  Even. Both communicating
devices must use the same setting.
The possible settings are Odd, Even and None. The factory default is None.

To change the setting, from the General Setup menu, press u n t i l
the Pari ty parameter appears on the display. Press MODIFY and  then
the CHANGE key to select a new parity. Press the VALID k e y  to accept the
entry and return to the previous menu.

(%,

Motor OFF

CHANGE

SETUP G E N .  - '

VALID Q U I T  Q U I T

UP * 'MODIFY

CMPxx — Set serial communication parity.

XON/XOFF Mode

XON/XOFF mode synchronies work between the transmitter and the receiv-
er. In this mode, XON and XOFF characters are automatically generated
(XOFF if the receipt buffer is almost full and risks to be erased, XON if the
receipt buffer is sufficiently emptied to receive new characters).

To change the setting, from the General Setup menu, press U P  u n t i l
the XON/XOFF Mode appears on the display. Press NuMiNt and then
the CHANGE key to select YES. Press the k e y  to accept the entry
and return to the previous menu.

The factory default is NO.

Motor OFF

j'.11

SETUP G E N . 111P.

00IT ' O U r r

CMXxx — Set serial communication XON/XOFF mode.
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Baud Rate
This parameter applies to RS-232-C and RS-485 interfaces. It sets the communi-
cation speed to he used on this port. The valid range is from 1200 to 115200.
The factory default is 9600 baud rate.
If the IEEE interface is used, ignore the selection by pressing the U P  k e y
and advancing to the next parameter.

To set the baud rate from the General Setup menu, press U P  u n t i l  the
Baud Rate parameter appears on the display. Press MODIFY and then the
CHANGE key  to select a new value. Press the VALID k e y  to accept the
entry and return to the previous menu.

AWNS 4 . 11 4  4

W i s e g a r a l

Motor OFF

CHANGE

SETUP G E N .

VALID Q U I T  Q U I T

UP MODIFY

CMBxx — Set serial communication baud rate.

IEEE-488 or RS-485 Address
The IEEE-488 standard requires each connected instrument (device) to
have an address. The RS-485 used in Multi-Drop mode requires also an
address setting. If not used, ignore the selection by pressing the •*--UP
key and advancing to the next parameter. Default address is 2.

To change the existing address from the General Setup menu, press
UP u n t i l  the IEEE Address appears on the display. Press MODIFY and

then enter the desired address on the keypad. Press the VALID k e y  to
accept the entry and return to the previous menu.

Motor OFF

, I l i a  viol=
.  sat

! t i t  isnis I
-  s w i m =

VALID

SETUPti

QUIT

-*  U P  M O D I F Y

CMAxx — Set communication address.
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IEEE-488 SRQ Used
The SRQ line is an IEEE-488 handshake that ensures proper transmission of
large files (trace data, large programs, etc.) Default is NO.

To enable or disable the use of the SRQ from the General Setup menu,
press U P  u n t i l  the IEEE SRQ Used appears on the display. Press
MODIFY and then the CHANGE key to select a new setting. Press the VALID

key to accept the entry and return to the previous menu.

Motor OFF

CHANGE

SETUP G E N .  U P  M O D I F Y

VALID '  QUIT Q U I T

CMQxx — Set IEEE communication SRQ mode.

Communication

This setting selects the communication port to be used with a host comput-
er. The MM4006 controller can use one of RS-232-C, RS-485 or IEEE-488 inter-
faces, but only one at a time. The selection can be made only through this
setup. Default mode is RS-232-C.

To change the existing selection from the General Setup menu, press a l p
until the Communication parameter appears on the display. Press MODIFY
and then the CHANGE key to select a new communication port. Press the

VALID k e y  to accept the entry and return to the previous menu.

Motor OFF

CHANGE

..* SETUP G E N .  •  'UP - - *  MODIFY —'

VALID *  O U P '  QUIT

CMMxx — Set communication mode.

Cv%
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Terminator
This parameter defines the terminator to be used in communication with a
host computer or a terminal. As described in the Remote Mode section, the
controller responds to command lines, not characters. In order for a com-
mand to be acted upon, it must be followed by the terminator.
The MM4006 controller offers a choice of four command line terminators
which are combinations of line-feeds and carriage-returns: LF, CR, CR/LF
and LF/CR.

To change the existing selection from the General Setup menu, press
UP u n t i l  the Terminator parameter appears on the display. Press

MODIFY and then the CHANGE key until the desired terminator is selected.
Press the VALID k e y  to accept the entry and return to the previous menu.
The factory default terminator is LF.

mioo aimair

0 1 . 1 .  •W e i  ttttttt

Motor OFF

CHANGE

SETUP G E N .

VALID Q U I T ' QUIT

UP MODIFY

CMTxx — Set communication terminator.

Communication Time-out
This parameter represents the time duration the controller will wait when
expecting an input. It is a general communication parameter that applies to
RS-232-C, RS-485 and IEEE-488 interfaces.
To change the existing value, from the General Setup menu, press U P
until the parameter appears on the display. Press MODIFY and then

enter the desired value on the keypad. Press the VALID k e y  to accept the
entry and return to the previous menu.
The default value is 1 seconds.

Motor OFF

• 1.• s•

• vim 44
41111 4 0  MI

SETUP G E N .  U P  I V I O D I F Y  —>

VALID Q U I T

CMOxx — Set communication setup.

HOME Time-out
This parameter sets the time duration for which the controller will wait for
each axis to complete a home search routine. Since the controller cannot be
interrupted during a home search, this parameter provides a time-out in case
of malfunction.
Use this parameter with discretion. A small value will cause the controller to
falsely report an error when the stage starts a home search cycle from an

EDI-10181En 1020 — 03/03 2.16
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extreme distance and does not have enough time to complete it. A large value
prevents the controller from detecting a real problem, when the home search
cycle takes an excessive amount of time.
An ideal home time-out value is about 20% over the time it takes the slowest
stage installed to perform a home search. The longest time is usually when
the stage starts from the farthest point away from the origin switch.

To change the existing value, from the General Setup menu, press U P
until the parameter appears on the display. Press MODIFY and then enter the
desired value on the keypad. Press the VALID k e y  to accept the entry and
return to the previous menu.
The default value is 90 seconds.

Motor OFF SETUP G E N .  U P  M O D I F Y  '

VALID Q U I T  Q U I T
•

2.2.2 A x i s  Setup
The Axis Setup is entered by pressing the AXES f unc t i on  key in the top
level setup menu. When activated, the display changes to one similar to
Fig. 2.6.

P a r a m e t e r s  f o r  a x i s  1
C o m p o n e n t  D E F A U L T - P P

Fig. 2.6 — Axis setup menu.

This menu is the top level Axis Setup menu, labeled i n  the
quick key sequence listing.
The first line displays the axis number to be reviewed. The second shows
the motion device (stage) connected to the selected axis. Your display will
show the motion device connected to axis number 1.
On the menu line, all four function keys are active. t i g u t t j  exits this level
and returns to the previous menu. The other functions are discussed in the
following paragraphs.

Axis Setup

Axis Number Selection

As mentioned earlier, line number 1 of the top level Axis Setup menu dis-
plays the axis number. The default is number 1. To select a different axis to
display (and change) press the AXIS I key.  In front of the axis number, at
the end of the first line, the 110- symbol appears, indicating that the con-
troller is expecting a numerical entry from the front panel's numerical key-
pad. Enter the desired axis number and then press the VALID I key. If you

N e w p o r t . 2.17 EM10181En1020 — 03/03
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need to correct the entry, use the DELETE k e y  to erase the number or, if
you changed your mind, exit by pressing the QUIT k e y.

. I
g101n. Axis Setup AXIS # "  VALID

Motion Device Selection

One of the advanced features of the MM4006 controller is that it has stored
in its firmware all necessary parameters for all compatible motion devices
supplied by Newport.

To avoid scrolling through over 100 components, the selection is made in
two steps, first the family and then the component model.

From the top-level Axes Setup menu press the SELECT key. This activates a
screen to change the Product Family. A family represents a group of motion
devices with the same prefix. Use the U P  o r  DOWN keys  to scroll the
family list. When the desired product family is displayed, press the VALID
key to accept the entry and advance to the next menu, the model selection.

NOTE
Notice that the first product family displayed is DEFAULT. This is to
allows the user to define the parameters of a custom device or one that is
not manufactured by Newport.

Once a family is selected, the controller prompts you to pick a product
model from the selected family. Use the U P  o r  DOWN keys  to scroll
the model list. When the desired product model is displayed, press the

VALID k e y  to accept the entry and advance to the next menu.

Pressing the QUIT f u n c t i o n  key will return the display to the top level
Axes Setup menu.

NOTE
Part of the component selection procedure is setting the PID parameters.
It is strongly recommended that these parameters should not be changed
from this menu. They are displayed here only for factory setup purposes.

After a component model has been selected, the next menu displays the Kp
parameter. Do not make any changes to  the value; press VALID .  Do the
same for the following Ki and Kd parameters. This will return the display to
the top level Axes Setup menu.

Axis Setup

VALID V A L I D

SELECt —" IACI U P  V A L I D  —>

SF —  Set  motion device.

C%)
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Modifying Axis Parameters
Once a new motion component has been defined for  an axis, you can
review its default parameters. The following discussion assumes that you
want to see them all and will not exit after each one is displayed.

NOTE
If you just want to change one parameter, you are probably familiar with
the controller's operation and need just some pointers. For this case we
included the quick key sequence and, where appropriate, the related
remote commands. For simplicity, we start the quick key sequence from
the top level Axes Setup menu, assuming that you already selected the
axis number you want to make the change to.

From the top level Axes Setup menu, press the MODIFY key to view (select)
the f i rst  axis parameter. To  scroll the parameter l ist you can use the

UP o r  bOWN keys.  For consistency, in the following descriptions we
will use only the U P  k e y .

Units

Units is the first axis parameter displayed. It represents the displacement
units the controller will use for display and reporting. The available units
are mm, pm, In, mln, pin and Inc for translation mechanical families and
Deg, Grd, Rad, mRad, pRad and Inc for rotary mechanical families.

CAUTION
If you change the displacement units, you must revise all other parame-
ters that are affected. All velocities, accelerations, travel limits, etc. must
be scaled to the new units.

To change the displacement units, press the MODIFY key. Next press the
UP o r  DOWN k e y  to select new units. Press VALID t o  accept the

new units and return to the previous menu.

Press the c o p , ,  k e y  to advance to the next parameter.

Avitsmil... SW* 3!

* * *  V i e t i a i r r :
.111.101101•11110111101.111.

Axis Setup MODIFY1 MOO
QUIT Y E  A  QUIT 4,

ut.1

SN —  Set  displacement units.

(%)
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Display Resolution

This menu modified axis position (digit number after decimal point). The con-
troller used this parameter to adjust exactly the mechanical displacement.
To change the Display Resolution, press the MODIFY key. Use the numeric
keypad to enter a new value and then press VALID t o  confirm the setting
and return to the previous menu.

0 0 0 NV V* %ssaaaamwawaWI
412

Axis SetupI  '  MODIFY *   U P   '  MODIFY

QUIT Q U I T  Y E S QUIT

VALID *

NP —  Set  display resolution.

Backlash
This parameter represents the mechanical hysteresis of motion device. Use
good judgment when setting this parameter.
To change the backlash parameter, press the MODIFY key. Use the numeric

keypad to enter a new value and then press VALID t o  accept the setting
and return to the previous menu.
If you have been following the Axes Setup procedure from the beginning of
the section, pressing the U P  k e y  will bring you back to the first para-
meter that was discussed. Exit the Axes Setup by pressing the QUIT k e y.

Axis Setup

QUIT

MODIFY * * MODIFY *  - '  VALID - *

BA —  Set  mechanical backlash.

Maximum Error
This parameter represents the maximum allowed following error. If, at any
time, the following error  exceeds this value, the control ler stops all
motions in progress and turns the motor power off. Use good judgment
when setting this parameter. A small value will cause premature fault and a
large value will not protect the system from a real problem.
To change the Maximum Error parameter, press the MODIFY key. Use the
numeric keypad to enter a new value and then press VALID t o  accept the
setting and return to the previous menu.
If you have been following the Axes Setup procedure from the beginning of
the section, pressing the u p  k e y  will bring you back to the first para-
meter that was discussed. Exit the Axes Setup by pressing the key.

( )
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0 .4 .  I A N  9 .

an oft Am

M e E

Axis Setup  MODIFY '  U P  M O D I F Y

QUIT Q U I T  Y E S  Q U I T

VALID

FE —  Set  max. following error.

Ks
This parameter is the saturation gain factor of the PID filter integrator. The
valid range is between 0 and 1. All standard motion devices offered with
the MM4006 have a set of conservative PID parameters stored in the con-
troller's firmware. To  change them you will need some knowledge of
motion control loops and the help of a software utility. For some general
guidelines read the Servo Tuning section.
To change the proportional gain factor Ks, press the MODIFY key. Use the
numeric keypad to enter a new value and then press VALID t o  accept the
setting and return to the previous menu.

Press the U P  k e y  to advance to the next parameter.

Axis Setup M O . . '

.QUIT Q U I T  Y E S

UP

QUIT

' MODIFY '  VALID
to aft am

KS —  Read proportional gain factor.

Kd

This parameter is the derivative gain factor of the digital PID filter. The
valid range is between 0 and 1. All standard motion devices offered with
the MM4006 have a set of conservative PID parameters stored in the con-
troller's firmware. To  change them you wil l  need some knowledge of
motion control loops and the help of a software utility. For some general
guidelines read the Servo Tuning section.
To change the derivative gain factor Kd, press the M O ,  key. Use the
numeric keypad to enter a new value and then press Ofking to accept the
setting and return to the previous menu.

Press the r UP k e y  to advance to the next parameter.

Axis Setup MODIFY U P . ,  J MODIFY

QUIT - Y E S  Q U I T

KD —  Set  derivative gain.

( % )
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Ki
This parameter is the integral gain factor of the digital PlD filter. The valid
range is between 0 and 1. All standard motion devices offered with the
MM4006 have a set of conservative PID parameters stored in the con-
troller's firmware. To  change them you need some knowledge of motion
control loops and the help of a software utility. For some general guidelines
read the Servo Tuning section.
To change the integral gain factor Ki, press the MODIFY key. Use the numer-
ic keypad to enter a new value and then press VALID t o  accept the setting
and return to the previous menu.
Press the U P  k e y  to advance to the next parameter.

Axis Setup MODIFY UP

alUIT >  QUIT Y E S  Q U I T

MODIFY > r ,  VA L I D

K1 —  Set  integral gain.

Kp
This parameter is the proportional gain factor of the digital PID filter. The
valid range is between 0 and 1. All standard motion devices offered with
the MM4006 have a set of conservative PID parameters stored in the con-
troller's firmware. To  change them you will need some knowledge of
motion control loops and the help of a software utility. For some general
guidelines read the Servo Tuning section.
To change the proportional gain factor Kp, press the MODIFY key. Use the

numeric keypad to enter a new value and then press VALID t o  accept the
setting and return to the previous menu.
Press the k e y  to advance to the next parameter.

Axis Setup

QUIT.

MODIFY "   U P  ' M O D I F Y

QUIT

I

KP —  Set  proportional gain.
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HOME Preset
This feature is used to set the zero location according to the application's
needs. This parameter defines the value that will be loaded into the posi-
tion register when the motion device's home is found. The factory default
is zero, meaning that at the home location the position is zero. If, for
instance, this parameter is set to 12.3 mm, at the home location the con-
troller reports position 12.3 mm.
Do not set a value for the HOME Preset parameter that is outside the soft-
ware travel limits.
To change the HOME Preset parameter, press the MODIFY key.  Use the
numeric keypad to enter a new value and then press VALID t o  accept the
setting and return to the previous menu.
Press the UP k e y  to advance to the next parameter.

Axis Setup MODIFY

QUIT Q U I T  '  YES Q U I T

WOW -  V A L I D

SH —  Set  home preset position.

Maximum Position

This parameter defines the positive (usually right) software travel limit. No
motion will be allowed to exceed this position in the positive direction.

CAUTION
Do not set a higher value for this than the default value, otherwise the
hardware limit switch will be tripped.

To change the positive software travel limit, press the MODIFY key. Use the
numeric keypad to enter a new value and then press VALID t o  accept the
setting and return to the previous menu.

Press the k e y  to advance to the next parameter.

Axis Setup
4., 4  •  IOr am Al

—÷ !O

Foe

SR —  Set  right travel limit.

(%)
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Minimum Position
This parameter defines the negative (usually left) software travel limit. No
motion will be allowed to exceed this position in the negative direction.

CAUTION
Do not set a value for this parameter more negative than the default
value, otherwise the hardware limit switch will be tripped.

To change the negative software travel limit, press the MODIFY key. Use the
numeric keypad to enter a new value and then press VALID t o  accept the
setting and return to the previous menu.

Press the t i t ' .  key  to advance to the next parameter.

1 1 0 1 . 1 1 1 . •

. 1 / I E I M S . 2

Axis Setup MODIFY

QUIT Q U I T  Y E S

'  • • ' ' MODIFY V A L I D
aW6 A n o

SL —  Set  left travel limit.

Acceleration
This parameter defines the maximum acceleration/deceleration value to be
allowed in all programed or commanded point-to-point motions. No remote
or local commanded acceleration can exceed this value. The only motion
that is not affected by this setting is the home search routine which uses
its own acceleration values. The manual jog uses an acceleration ten times
smaller than the value set with this parameter.
To change the maximum acceleration, press the MOO *Y key.  Use the
numeric keypad to enter a value and then press VALICk to accept the set-
ting and return to the previous menu.
Press the 7t up) k e y  to advance to the next parameter.

Axis Setup — MODIFY - *  - - *  MODIFY -

E M I  *  D U  Y E

• I
mil

. — . 0 .  V
Wov:“.4.11!

11111181.

AC —  Set  acceleration.

(A )
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HOME Low Speed
This parameter sets the value of the home search low velocity portion. It is
recommended that this value not be altered.
If you are setting up a new motion device that has no default parameters,
press the MODIFY key to set the HOME speed. Use the numeric keypad to
enter a value. Press VALID t o  accept the setting and return to the previ-
ous menu.
Press the U P  k e y  to advance to the next parameter.

(%)

Axis Setup
•

us one savMODIFY *  '  MODIFY V A L I D

QUIT Q U I T  Y E S  Q U I T

OL —  Set  home search low velocity.

HOME High Speed
This parameter sets the value of the home search high velocity portion. it
is recommended that this value not be altered.
If you are setting up a new motion device that has no default parameters,
press the MODIFY key to set the HOME speed. Use the numeric keypad to
enter a value. Press VALID t o  accept the setting and return to the previ-
ous menu.
Press the k e y  to advance to the next parameter.

Axis Setup

QUIT

' MODIFIES —" AIQDIFY

QUIT

*is mi. am
vim

e
OH —  Set  home search high velocity.
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Manual Speed
This parameter defines the high velocity of the manual jog mode (using
front panel or joystick). The default value is 50% of the Maximum Speed,
but you can change it to suit your needs. The slow speed manual jog is one
tenth of the high speed.
To change the manual jog high speed, press the MODIFY key  when the
Manual Speed parameter is displayed. Use the numeric keypad to enter a
new value. Press VALID t o  accept the new setting and return to the previ-
ous menu.
Press the U P  k e y  to advance to the next parameter.

If W U  * S K S  S I M  Uitataififf

Axis Setup MODIFY U P  M O D I F Y

QUIT Q U I T  >  Y E S  >  QUIT

ais

ma Nis

VALID

MH —  Set  manual velocity.

Minimum Speed (Stepper Motors Only)
This is the start/stop velocity for stepping motors. The allowed start/stop
velocity must be less than veloity of the motion.
If you are setting up a new motion device that has no default parameters
and have defined the scaling speed, press the MODIFY k e y  to set the
Maximum speed. Use the numeric keypad to enter a value that is about 80%
of the scaling speed. Press VALID t o  accept the new setting and return to
the previous menu.
Press the U P  k e y  to advance to the next parameter.

Axis Setup MODIFY L. UP

au _ Q U I T  y E s .

m o w ' V

VB —  Set  base velocity.

ED110181En1020 — 03/03 2.26
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Maximum Speed
This is the maximum velocity allowed for a given motion device. No pro-
gramed velocities are allowed to exceed this value. It also represents the
default velocity if no other value has been set previously (by a remote com-
mand). It can be changed by the user but it should never exceed the default
value. Use the Speed Scaling parameter instead to temporarily reduce the
motion velocities.
If you are setting up a new motion device that has no default parameters
and have defined the scaling speed, press the MODIFY k e y  to set the
Maximum speed. Use the numeric keypad to enter a value that is about 80%
of the scaling speed. Press VALID t o  accept the new setting and return to
the previous menu.
Press the U P  k e y  to advance to the next parameter.

.71

Axis Setup ' MODIFY M O D I F Y

QUIT Q U I T  Y E S QUIT

11101

M e l  O i l  S i g

WO•

VALID

VA —  Set  velocity.

Scaling Speed

Scaling speed is a hardware calibration parameter and is not intended to be
used by the operator. It represents the approximate velocity the motion
device will move if the maximum control voltage is sent to the driver (DC
motor case). In other words, i t  is the velocity for a saturated DAC. It is a
hardware calibration factor and the default value should not be modified.
For stepper motors it has a similar meaning but represents the stage veloci-
ty corresponding to the maximum acceptable motor speed.

If you need to set up a non-standard motion device that has no default para-
meters, after determining the correct value (motion control expertise is
required), press the k e y  to set the scaling speed. Use the numeric
keypad to enter the correct value. Press VALID t o  accept the new setting
and return to the previous menu.

Press the U  k e y  to advance to the next parameter.

Axis Setup

IT ,„

MODIFY

QUIT.

MODIFY via.6 VALID '

( )
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Scaling Acceleration (Torque Motors Only)
This command sets the scaling acceleration value for a stage equipped
with a torque motor. That is the maximum acceleration acceptable by the
mechanical system required by the controller when the maximum tension
(±10 V on the output of the DAC) is applied on the driver board.

CAUTION
It is recommended that this value not be altered.

If you are setting up a new motion device that has no default parameters,
press the MODIFY key to set the HOME speed. Use the numeric keypad to
enter a value. Press VALID t o  accept the setting and return to the previ-
ous menu.

Press the U P  k e y  to advance to the next parameter.

Axis Setup

QUIT

MODIFY UP

QUIT Y E S  Q U I T

MODIFY Vie WOWS —
UV 0 0  P i

VALID

AW —  Set  axis scaling acceleration.

Encoder Resolution
This parameter defines the physical travel of the motion device that corre-
sponds to one encoder count. It represent the resolution of the system and
must reflect the real physical value (theoretical value, excluding all errors).

NOTE
This parameter can be used to correct for a linear error in the motion
device's absolute position accuracy. See the Motion Control Tutorial sec-
tion for more details.

For the PP families, the Motor and the Encoder Increment can be changed
separately, on condition that:
• I f  encoder resolution Z motor resolution: OK.
• I f  encoder resolution < motor  resolution: OK but Motor Resolution

= new encoder resolution.
If you need to correct the encoder increment setting, press the MODIFY key
to modify the current value. Use the numeric keypad to enter the correct
value. Press VALID t o  accept the new setting and return to the previous
menu.

(%)
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Press the U p  k e y  to advance to the next parameter.

(%)

Axis Setup 7  MODIFY - ) UP

O r r  )  QUIT Y E S  )  QUIT

MODIFY V A L I D

SU —  Set  encoder resolution.

Motor Increment
This parameter is used only for stepper motors and tells the controller how
much the motion device will travel for each motor increment. By increment
we mean one pulse going to the stepper driver, not necessarily a full motor
step. Depending on the type of stepper driver, the motor increment could
be a full step, a half step or a micro-step.
The Motor Increment parameter should reflect the actual stage/driver com-
bination. A wrong setting will cause inaccurate closed-loop operation.
For the PP families, the Motor and the Encoder Increment (resolution) can
be changed separately, on condition that the new value of Motor Increment
would be inferior of the actual value of Encoder Increment.
If you need to change the motor increment setting, press the W O O  key
to modify the current value. Use the numeric keypad to enter the correct
value. Press VALID t o  accept the new setting and return to the previous
menu.

Press the u p ,  key  to advance to the next parameter.

Axis Setup

QUIT

' MODIFY UP MODIFY i e a t  els Nita

we sit Nei

VALID
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Periodicity
This mode enables to display periodically (for example 0 to 360") for cer-
tain of rotary mechanical families (default, RV, (M-)URM).

Press the U P  k e y  to advance to the next parameter. Press MODIFY and
then the CHANGE key to select Y E S  o r  N O  .  To  accept this entry,
press the VALID k e y.  I f  periodicity is Y E S  ,  enter the displacement
period with the numeric keypad and then press the VALID k e y  to accept
this value. Press QUIT t w o  times and then the Y E S  k e y  to save
changes.

NOTE
Processing of an axis infinite movement is possible only if a periodicity
has been defined, and only for rotary stages.

Axis Setup MODIFY '   M O D I F Y  CHANGE V A L I D

VALID f j l l n L QUIT Y E S  Q U I T

CD —  Set  periodical display mode.

Control Loop
The MM4006 controller has the capability to operate both DC and stepper
motors in closed loop or open loop configurations. This is an important
feature, especially for the stepper motors. As described in the tutorial sec-
tion, when operating a stepper motor in a mini- or micro-stepping mode,
the actual position can vary a few steps when under load. If the servo loop
in closed with an encoder, position errors are corrected both during the
motion and at stop.
All stages offered with the MM4006 are equipped with an encoder, includ-
ing those driven by a stepper motor. The recommendation is to always use
the closed-loop mode.

NOTE
It is not recommended to operate a DC motor in open loop. This mode is
used only at the factory to output a constant DC voltage to the motor dri-
ver for testing and calibration purposes.

If you need to change the control loop type, press the MODIFY key to modi-
fy the current setting. Press the CHANGE key to select a different loop type.
Press VALID t o  accept the new loop type and return to the previous
menu.

(%)
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Press the U P  k e y  to advance to the next parameter.

Axis Setup 7  -  MODIFY UP

QUIT '  QUIT '  YES  Q U I T

MODIFY CHANGE V A L I D

Motor Type

This parameter selects the type of motor to be used with the motion
device. The two choices are Stepper and DC.

CAUTION
The motor type configured in the setup mode must match the actual
motor and driver installed on the specific axis.

If the displayed motor type is incorrect for the selected axis, press the
MODIFY key to change the setting. Press the CHANGE key to select a new
motor type. Press VALID t o  accept the new selection and return to the
previous menu.

Press the U P  k e y  to advance to the next parameter.

Axis Setup

QUIT

imply M O D I F Y  CHANGE -± VALID

' QUIT

HOME Type
All standard motion devices offered wi th the MM4006 have an origin
(home) switch and they can all perform a home search cycle. In cases
where the controller is used with a device that does not have a home
switch, the controller must know not to look for it.
Use the HOME Type parameter to tell the controller if the home switch is
real (for standard devices with an origin switch) or if it should be simulat-
ed (for non-standard devices without a home switch). The simulated home
switch (sometimes called floating) is assumed to be at the current position
where the device is when the home search command is received.

If you need to change the HOME Type, press the MOArd key when the
parameter is displayed. Press the CHANGE key to select a new home switch
type. Press VALID t o  accept the new type and return to the previous
menu.

Press the U P  k e y  to advance to the next parameter.

Axis Setup MODIFY UP

QUIT ) .  QUIT Y E S  Q U I T

MODIFY CHANGE V A L I D
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Motion Type
The Motion Type parameter should not be changed by the user. It selects
between real and simulated motion. The real motion is the normal mode of
operation. The simulated motion is a mode in which the motion commands
are not actually performed and is intended to be used only by the factory
personnel for testing purposes.

2.3 Operating In Local Mode

In addition to the SETUP mode, the other two types of operations that can
be performed from the front panel of the MM4006 controller are motion-
related commands and creating or editing motion programs.
The most common use of the Local Mode is to initiate motion and motion-
related commands from the front panel. The following paragraphs describe
this in detail.
From the top level Motor OFF menu (the power-on default menu)
press the MOTOR ON but ton .  The display will change to one similar to
Fig. 2.7. We will call this the top level motor-on menu.

1 :
2_:
3̀
4 :4 Select a c t i o n :

HOME MANUAL •  MOVE,.

Fig. 2.7— Top level MOTOR I =  menu.

NOTE

It is possible to press the MOTOR U M  button while in any menu. To
avoid confusion and unexpected controller behaviors, it is strongly rec-
ommended to turn the motor power on only when in the top level

menu.Motor OFF

NOTE
It is possible to press the MOTOR lanii button at any time. To avoid con-
fusion, use this capability only for emergencies. During normal opera-
tion, turn the motor power off only when in the top level
menu.

Motor ON

(%)
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2.3.1 H O M E  Search

The HOME Search routine is a sequence of high and low speed motion seg-
ments through which the controller determines the exact location of a
home (origin) switch and an encoder index pulse. A detailed description of
the algorithm can be found in the Motion Control Tutorial section.

NOTE
It is strongly recommended that the user perform a home search routine
after each controller power-on or reset. The controller must know the
exact initial position of the motion device not only to accurately repeat a
motion sequence (program) but also to prevent it from hitting the travel
limits (limit switches). A limit switch detection is interpreted as a major
fault and the motor power is turned off immediately.

To perform a home search routine, press the HOME funct ion key from the
top level power-on menu. The display will prompt you to select which axis
should execute the home search. Use the keypad to indicate an axis num-
ber. If you enter or accept the default number 0, the controller will execute
the home search routine sequentially on all installed axes, in the order
specified in the General Setup.

• W M *  ill10911 %OS
MWAVOMM
MMUSIMUU

OR —  Search for home.

NOTE
The position value assumed at the home position is defined in the axis
setup using the HOME Preset value or through the SH command.

2.3.2 M a n u a l  Jog
Manual Jog is a commonly used Local Mode front panel function. The
selected axis will move at a pre-defined velocity. This type of motion is
known as a JOG.

The MM4006 controller implements this function on the numeric keypad.
The Manual  Jog mode can be  enabled e i t he r  f r om t he  t o p  level

menu or using the Move menu. In both cases, the calling
function key is labeled A t  and functionality is identical.
In the Manual Jog mode, the display looks similar to Fig. 2.8.

MOTOR ON

1:
2:
3:
4:

Use k e y p a d  f o r  M A N U A L J o g
ZERO S T A T U S  D 1 S P L .  Q U I T '

-3 3 5 6  m m
1 2 . 3 4 5  D g

2 3 4 5 6  m m
c o n n e c t e d

Fig. 2.8 — Using the JOG menu.

( % )
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Line number 5 indicates that the keypad can be used to initiate a manual
jog. As described in paragraph 2.1.3 First Jog, each keypad row controls
one axis. The keys on the left initiate a jog in the negative direction and the
keys on the right in the positive direction. To jog at a high speed, simulta-
neously press the corresponding middle key with one of the jog direction
keys.

NOTE
The high speed manual jog velocity is set in the Axis Setup mode or by
using the MH command. The low speed manual jog velocity is 10% of the
high speed value.

sim MOTOR ON + MANUAL Q U I T

MC —  Set  manual mode.

To exit the Manual Jog mode press the QUIT k e y .
There are two more function keys defined in the manual jog menu. The

ZERO k e y  is described in  the next paragraph. The STATUS k e y  is
described in  the Introduction section, Display Configuration -  Status
Display paragraph.
The STATUS key displays a number of status indicators in front of each axis
identifier and a general axis condition message at the end of each axis line
(Fig. 2.9).

3:
4:

Use k e y p a d  f  or MANUAL j o g
ZERO S T A T U S  Q U I T

- 3 . 3 5 6  m m
12.345 D g

2.3456 m m
noonnected

Fig. 2.9 — Status display.

The four status indicators are 0, M  and + have the following meaning:
O Wil l  appear only if a "home search" routine has been performed suc-

cessfully on that axis. It indicates that a mechanical "origin" has been
found.

-  Indicates that the negative direction (left) limit switch has been activat-
ed (tripped).

M Appears when the mechanical origin switch is in "high" state. As a stage
moves from one end to the other, you will see this indicator appear and
disappear. This means that the stage has moved from one side of the
switch to the other. The state of this indicator does not affect the nor-
mal operation of the motion device. For a complete description of the
home search algorithm see Section 4, Motion Control Tutorial.

+ Indicates that the positive direction (right) limit switch has been acti-
vated (tripped).

(%)
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NOTE
If both -  and + appear, the motion device is either disconnected or a
hardware failure exists. On power-up sequence, the controller checks
every axis for this case. If found, it assumes that no motion device is pre-
sent. The axis is marked with Unconnected on the display and all com-
mands for it will be ignored.

At the end of each axis information line an OK is displayed if no error has
been detected. If a problem is detected on one of the axes, the message
ERROR will appear.

2.3.3 Z e r o  Display
During operation in Local Mode, the need may arise to force the current
position to become zero. This means that, without moving, the current
position is displayed and reported as zero. Any subsequent motion will be
referenced to this new zero location and the software limits will be recalcu-
lated to reflect the change while keeping their absolute position relative to
the stage.
To activate this function from the Manual Jog menu, press the ZERO k e y.
Using the keypad, enter the axis number you want to select or leave the 0
default to zero all active axes. Press the y l i b p  k e y  to execute the com-
mand.

MOTOR ON MANUAL Z E R O -> VALID -  Q U

ZP —  Zero  position.

2.3.4 R e l a t i v e  Moves

A move is defined as a point-to-point motion. The initial point is the current
position and the ending point is the destination, or desired position.
There are two types of moves: relative and absolute. In this section we dis-
cuss the relative moves.

A relative move is defined as a move for which the destination is specified
as an incremental distance from the current position. Repeating a 1 mm rel-
ative move command, for instance, will advance the motion device 1 mm at
a time. For this reason, the relative motion is sometimes called incremental
motion.
From the top level MOTOR ON
activate the first Move Menu:

menu press the MOVE k e y.  This will

MANUAL RELAJ. ABSOL.  N E X T
Select ` U r  t o  activate the second move menu:

MANUAL ONFINI Q U I T  N E X T
Select NEXT t o  come back in the first move menu or select QUIT t o
quit this menu.
Select the R E M  funct ion key and the display will prompt you to enter
the desired relative motion on the first active axis (Fig. 2.10).

(%)
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1:
2:
3:
4. Unc

0
0
0 0 0 0 ' - -

onneCted

m
Mtn

En te r  RELATIVE d i s p l a c e m e n t
DELETE Q U I T  V A L I D

Fig. 2.10 — Relative motion menu.

All displayed positions become zero and the P. symbol indicates which
numerical value will be changed with the keypad. The position display
becomes zero because the values entered are relative motions. A zero rela-
tive motion, the default value, means that the motor will not move.
Enter a desired positive or negative relative motion. Press the VALID k e y  to
accept the value, edit the entry using the DELETE key  or exit this mode by
pressing the a m  k e y.

Once the .1/ k e y  is pressed, the 10. symbol moves to the next connected
axis. Enter a numerical value or press VALID t o  accept the zero default.

When the VALID k e y  is pressed on the last active axis, the display changes
to a move execution menu. The two active function keys are A L L  a n d

QUIT
The QUIT k e y  will exit this mode and return to the top level motor-on
menu.
The ALL. k e y  will start a relative motion on all axes using the values
entered.
If relative motion values were entered on multiple axes but now you require
only one axis to move, use the numerical keypad to select the axis and start
the motion. Each keypad row controls one axis and the first or last key in the
row determines the direction. The middle key has no effect.
For example, if axis number 1 is to be moved, press the 3 key to start the
motion in the specified direction or the 1 key to move it in the opposite
direction.

NOTE
When the relative motion is complete, the display does not return to the
top level menu. This feature allows the user to repeat relative motions an
unlimited number of times.

Press the QUIT k e y  to terminate the relative move mode and return to
the Move menu.

Single Axis Relative Move

MOTOR ON

QUIT

MOVE M a c  4 4 . 1 1 1 1
yew

moolow

ACID
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Multiple Axes Relative Move

"RI I01"0401t
P  s i

MOTOR ON MOVE R E L AT.  ' 4:6,t1 vial *I el '• VALID

etiALID V A L I D  V A L I D  A L L  Q U I T

PR —  Move to relative position.

2.3.5 A b s o l u t e  Moves
Absolute moves initiate motion to a destination specified by a value relative
to the zero (home) position rather than the current position used by the rela-
tive move command. Repeated identical absolute move commands therefore
are not productive because once at the destination, the current position
becomes the desired position.
To activate the Absolute Move mode, from the Move menu press the 'ABSOL.
function key. The display will prompt you to enter a destination value for the
first active axis (Fig. 2.11).

Fig. 2.11 — Absolute move menu.

If an axis is not to be moved, you must enter the current position as the
desired position and press the VALID k e y.  The controller will recognize
this as a zero displacement motion and not issue any motion command for
that axis.

Pressing the PALID k e y  after a numerical entry will shift the ▶ symbol to
the next active axis. Repeat the operation for each installed axis.
When all destinations are defined, pressing the VALID k e y  on the last
active axis will change the menu on the display to:

EXEC. QUIT
Pressing the C .  k e y  will start the absolute motion on all axes. When
motion on all axes is complete, the display returns to the Move menu.
The display returns to the Move menu if the 1  k e y  is pressed without
executing the absolute motion.

c v
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Single Axis Absolute Move

MOTOR ON

EXEC. Q U I T

MOVE A B S O L . VALID

Multiple Axes Absolute Move

MOTOR ON ' MOVE A B S O L .

' VALID -* VALID E X E C .  Q U I T

PA — Move to absolute position.

2.3.6 P r o g r a m  Execution
The most complex motion that can be initiated from the front panel is the
execution of a motion program. In this mode, an existing program in memo-
ry is called and executed a specified number of times.

NOTE
A program must exist in the controller's non-volatile memory in order to
be executed. See the Programing In Local Mode section on creating pro-
grams from the front panel or the Remote Mode section for downloading
programs to the controller.

To execute a program from the top-level  MOTOR ON  menu, press the
PROG. k e y.  The controller enters the Program Mode and displays the fol-

lowing menu:

EXEC. CREATE,  MODIFY , 0 0 . #
For now we are interested only in the EXEC. a n d  VIEDIT k e y s .

QUIT w i l l  return the display to the top level motor-on menu.
Pressing the EXEC. k e y  will enter the Program Execution mode. In the
first screen, the user is asked to select the program number to be executed.
Use the keypad to enter a valid, existing program number.

NOTE
Valid program numbers are from 1 to 100. It is the user's responsibility
to remember what programs are loaded and what they do. Stored pro-
grams can be viewed locally or remotely but logging the stored program
list is the best approach to motion program management.

Press the VALID k e y  to accept the program number. If the specified pro-
gram does not exist, the controller will inform you and remain in the same
menu until a valid program number is entered or the.::;.QUA k e y  is pressed.

Ck)
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Once a valid program is selected, the controller prompts you for the num-
ber of times to repeat program execution. Enter the desired number on the
keypad and press VALID
The next menu confirms your choice to execute the selected program the
specified number of times or allows you to exit without execution by press-
ing the QUIT k e y.
To start the program sequence press the EXEC. k e y.  The display informs
you on line number 5 that a program is executing and no function keys are
available.

NOTE
The only way to stop a program or a sequence of programs from the
front panel is to turn the motor power off. Use this method for an emer-
gency stop.

When the program sequence is finished, the controller returns to the top
level MOTOR ON m e n u .

MOTOR ON

VALID E X E C .

PROG. '  EXEC. VALID

EX —  Execute a program.
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2.3.7 A x i s  Infinite Movement

The infinite movement is realized with the
some axis eternally (none stop).

Press the MOVE k e y  on IMOTOR ON

INFINI menu to move one or

menu. Press the NEXT k e y  to
activate the second Move menu. Press the INFINI k e y  and then use the
numeric keypad to start motion. l'ress QUIT t o  exit the INFINI menu.

NOTE
Processing of an axis infinite movement is possible only if a periodicity
has been defined, and only for rotary stages.

Now, if one key of numeric keypad is pressed, one infinite displacement will
be activated or stopped:
• K e y  IOW Infinite displacement of axis #1 or #5 in negative direction.
• K e y  MEN: Stop the infinite displacement of axis #1 or #5.
• K e y  I n f i n i t e  displacement of axis #1 or #5 in positive direction.
• K e y  M I :  Infinite displacement of axis #2 or #6 in negative direction.
• K e y  M I :  Stop the infinite displacement of axis #2 or #6.
• K e y  6  :  Infinite displacement of axis #2 or #6 in positive direction.
• K e y  I n f i n i t e  displacement of axis #3 or #7 in negative direction.
• K e y  :  Stop the infinite displacement of axis #3 or #7.
• K e y  WEL Infinite displacement of axis #3 or #7 in positive direction.
• K e y  NM:  Infinite displacement of axis #4 or #8 in negative direction.
• K e y  :  Stop the infinite displacement of axis #4 or #8.
• K e y  N M :  Infinite displacement of axis #4 or #8 in positive direction.

8

0

MOTOR ON

QUIT

MOVE 4.1011.6))
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2.4 Programing in Local Mode

The MM4006 controller allows the user to create and edit programs from
the front panel. This makes it a true stand-alone unit. capable of executing
most motion and motion-related functions without the help of an external
computer.

NOTE
Though very versatile, the front panel Programing capabilities of the
MM4006 controller are intended to be used only for smaller, simple
motion programs. For larger, more sophisticated programs, the use of a
computer with a powerful editing environment is still recommended.

The Program mode can be invoked from both top-level
MOTOR ON menus. The only difference is that, when

Motor OFF or

starting from the top level  MOTOR ON  menu, an additional program
execution function key is available. Both functions that are of interest for
this section, program creation and program editing, are the same regard-
less how they have been activated.

2.4.1 G e n e r a l  Concepts
To communicate with the MM4006 controller, a language is needed that
both user and controller can understand. When communicating remotely
we use a motion control language that is described in the Remote Mode
section. A program downloaded remotely is stored in non-volatile memory,
as is a program created locally.
Any program in memory can be read and edited both locally and remotely.
For this reason, to create a program in local mode we need a way to enter
alpha-numeric commands from the front panel. Since the number of keys
available on the front panel is limited, the MM4006 controller uses a special
convention to enter motion program commands. Taking advantage of the
context-sensitive menus, commands are assigned to function keys and
numerical values are entered on the numerical keypad.
Because only four function keys are available, only three commands can be
viewed at a time (the fourth key is reserved to advance or exit the menu).
To avoid scrolling through the entire list, commands are grouped by cate-
gories.

When entering or editing a command line, the controller will display it on
the first four lines.

A command line can have up to 110 characters. The display has only 30
characters per line, so long command lines will take up several lines. For
this reason, an asterisk (*) will identify the beginning of each logical com-
mand line.

NOTE
To save display space when wrapping around a command line, the con-
troller does not look for command boundaries (separators). The result is
that commands and numbers will be split without any restriction.

Once a command line has been entered and terminated, i t  will disappear

c v
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from the display to make room for a new one. To  scroll through the pro-
gram and view different command lines, the controller must be in the
Program Editing mode. The Program Creation mode does not allow you to
view program lines other than the one being written or edited.

2.4.2 C r e a t i n g  a Program

To start creating a program, first enter the Program mode by pressing the
PROG. k e y  (from the top-level  Mo to r  OFF  o r   MOTOR ON  menu)

and then press the CREATE key to enable the program creation mode.

Since the controller can store up to 100 different programs, the first screen
will ask which program number you want to create. You can consider this
number as the program name. When retrieving a program, you will call it by
its assigned number.

Enter a program number on the numeric keypad and press VALID .  If a pro-
gram with this number (name) already exists, a warning screen will appear.
In this case, press y a  t o  overwrite i t  o r  N O  t o  return to the
Program mode and start over again.
Once a valid program number is accepted, the control ler  enters the
Program Creation mode. As mentioned earlier, the commands are grouped
in categories. To  select a particular command, the user must navigate
through a number of screens (menus). An important controller characteris-
tic to remember is that i t  responds to command lines. This means that,
when commands are entered, they will be placed on the same command
line until the line is terminated.

NOTE
The controller is always able to create, store or modify programs for all
eight axes, even if all axes are not installed.

The first screen separates the program entries into two categories: simple
lines and while loops. The menu has the following look:

LINE W H I L E  Q U I T
The O W L  function key exits the program creation mode.
The 7LINE!' key will start entering a simple command line, composed of
motion and I/O commands:

L I N E
R.

Commands

The Irif k e y  will start a special while loop creation mode that lets you
enter command lines inside a while loop:

Start WHILE Loop

I N E

I N E

End WHILE Loop

( )
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Command Line Creation
Start by first looking at the options offered for the simple command line.
There are nine different types of commands available. They are separated
in four different screens:

ABSOL. RELAT. SYNCH. NEXT
HOME DELAY MOTORS NEXT
IFINP. REPEAT OUTPUT NEXT

QUIT VALID NEXT
This menu level is the Line Entry menu.

The actual commands are on the first three menus. The fourth is used to
accept and terminate the line entry by pressing the VALID k e y  or to abort
the current line being worked on by pressing QUIT .  The last function key
of each screen, NEXT ,  and advances the display to the next menu. It can
be viewed as the scrolling key. When the NEXT k e y  is pressed on the last
screen, the display returns to the first menu of the group.
The nine available program functions can be entered by pressing the
appropriate function key in the menu and have the following meanings:

ABSOL. S t a r t  an absolute point-to-point motion.
When this key is pressed, the controller asks for the axis number the
motion is to be performed on. Use the keypad to enter a valid axis number.
If 0 is entered, the controller will assume that you want to perform a simul-
taneous motion on all axis.

Pressing 'vAu . will cause the screen to display the usual position infor-
mation for all four axes. The ▶ symbol appears for the first axis and the
user can enter the desired destination for it. Press VALID t o  accept the
entry and advance the ▶ symbol to the next axis. If a single axis was select-
ed or the entry is made on the last axis, the command is stored and the dis-
play returns to the Line Entry menu.
Command generated
PA —  Move  to absolute position.

NOTE
A simultaneous motion is not a synchronous, a linear interpolated
motion. The motion is not truly synchronized, because there are one or
more servo cycles delay between axes. For most applications this causes
an imperceptible error.

RELAT. S t a r t  a relative point-to-point motion.
When this key is pressed, the controller asks for the axis number the
motion is to be performed on. Use the keypad to enter a valid axis number.
If 0 is entered, the controller will assume that you want to perform a simul-
taneous motion on all axis.

Pressing :yAum- will cause the screen to display the usual position infor-
mation for all four axes. The ▶ symbol appears for the first axis and the
user can enter the desired relative travel for it. Press VALID t o  accept the
entry. If a single axis was selected or the entry is made on the last axis, the
command is stored and the display returns to the Line Entry menu.
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Command generated

PR —  M o v e  to relative position.

NOTE
The controller recognizes zero-travel relative motions as no-motions and
does not issue a command for them.

SYNCH. s y n c h r o n i z e  motion sequence commands.
This function will add to the program a command that causes the con-
troller to wait for a motion to be complete before executing the next com-
mand.

Depending on the selection, the controller can wait for all or one axis to
complete motion. When prompted, enter the axis number to wait for, or
just press VALID t o  accept the default 0 and wait for all axes.
Command generated
WS —  Wa i t  for motion stop.

HOME P e r f o r m  a home search sequence.

Use this function to initiate a home search sequence on one or all axes.
Press K I D  o r  enter a 0 for all axes or select an axis number on the key-
pad. Pressing VALID w i l l  add the command to the command line and
return to the Line Entry menu.
Command generated
OR —  Search for home.

Introduce a delay in the program execution.
This command, when added to a program, causes the controller to wait for
a specified amount of time. Use the numeric keypad to specify the delay
and then press VALID t o  accept the value and return to the Line Entry
menu.

Command generated
PR —  Wai t .

MOTORS T u r n  motor power on or off.

Use this function to turn the power to the motors on or off When the pro-
gram is executing it will have the same effect as the front panel MOTOR

/ MOTOR E a  buttons. To  add a command that forces the motor
power to a certain state, press the MOTORS key and then use the CHANGE
key to select the desired action. When done, press VALID t o  accept the
entry and return to the Line Entry menu.
Commands generated
MO —  M o t o r  power on.
MF —  M o t o r  power off.

Conditionally execute a line on I/O input port.
This function should be placed only at the beginning of a command line to
control its execution. It will allow the execution of the following commands
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on the line only if the specified I/O input bit has the requested state. If the
condition is not met at the time of evaluation, the rest of the command line
is ignored and the program execution continues with the next line.

After pressing the , IFINP. k e y,  the display asks you to select an input bit
to be tested. Enter a number between 1 and 8 on the numeric keypad and
then press the VALID k e y.  Next, press theE,HANGE key to specify the high
or low state of the bit and then the .:VA k e y  to accept the entry and
return to the Line Entry menu.

Command generated
IE —  I f  I/O input is equal.

REPEAT, r e p e a t  a command line a number of times.
Use this function only at the end of a command line to repeat its execution
a number of times. When selected, enter on the keypad the number of time
you want to repeat the line and then press VALID t o  accept the entry and
return to the Line Entry menu.
Command generated
RP —  repeat  command line.

OUT Set a bit on the I/O output port.
This function will generate a command that sets an I/O output bit to a spec-
ified state. Use the numeric keypad to enter a number between 1 and 8 to
select a bit or enter 0 to set all bits and then press rifAllrJD t o  accept the
selection. Next, press the k e y  to specify the operation to be per-
formed on the bit: set high, set low or toggle. Press the I t  k e y  to
accept the entry and return to the Line Entry menu.
Commands generated
CB —  Clear I/O output bit.
SB —  Set  I/O output bit.
TG —  Toggle I/O output bit.
When all entries have been made on a command line, use the A i r  key
to find the screen in the Line Entry menu that has the v a s &  function key
and press it to save the line in memory and advance to a new one.

WHILE Loop Creation
As mentioned earlier, the Program Creation menu offers the choice of cre-
ating simple while loops.

NOTE
Programs created from the front panel can have only simple while loops.
Remote programs could have up to 100 nested loops.

From the Program Creation menu press the :-W11,11.E., key. The next selection
you have to make is the type of while loop. The controller can do a check
on an I/O input bit  or  a variable, thus the two choices are a n d

Pressing the R I N  ‘  key will start a loop that repeats while an I/O input bit
has a specified state. First enter a bit number between 1 and 8 on the key-
pad, press M A N  and then using the :OHANcg key select the bi t  state.
When done, press the O N  k e y  to accept the entry.

( k )
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If you want to create a loop that repeats a specified number of times, at the
while selection menu press the VAR. k e y .  The next choice you have to
make is the number of times you want to repeat the loop. Enter the number
on the keypad and press VALID .  The controller will write the necessary
commands to initialize a new variable, to increment it every time the loop
executes and to verify that it reached the specified number.
After defining the initial loop parameters, the display shows the WHILE
Loop menu with two choices:

LINE WEND
Pressing L INE w i l l  enter  a Line Entry menu ident ical  t o  the one
described in the Command Line Creation paragraph. Use it to create com-
mand lines that wil l  be part of the while loop. Enter command lines as
described in the previous paragraph. When a line is terminated, the display
returns to the WHILE Loop menu. To enter a new line, press the LINE
key again and repeat the operation.
To close the while loop, press the WEND k e y.  This will add the appropri-
ate command to close the loop and return the display to the Program
Creation menu.
With the functions described up to this point we can create a simplified
flowchart of the Program Creation menu (Fig. 2.12).

PROG.

Program Management Menu
11111111121 EATEN MODIFY I  QUIT

Program Creation Menu

Line Entry Menu
ABSOL.
HOME
FINK

RELAT SYNCH.

VALID

NEXT
NEXT
NEXT
NEXT.

Discard Line
 S a v e  Line

Loop Type

WHILE Loop Menu

Line Entry Menu

NE
NE

OH VALID NEXT
S a v e  Line
Discard Line

Fig. 2.12 — Program Creation Menu Flow Chart
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2.4.3 M o d i f y i n g  a Program

The Program Creation mode does not have the capability to edit com-
mands or command lines already entered in a program. To modify anything
in a program you must enter the Program Editing mode by pressing the
MODIFY key from the Program mode.

When this option is selected, the controller asks for the program number
(name) to be modified. Enter the desired number on the keypad and press
the VALID k e y.  Next, the controller will show the top portion of the select-
ed program on the first four lines of the display.

NOTE

Selecting an empty (non-existent) program is allowed. In this case, a new
program with the specified number will be created i f  commands are
added with the Insert feature.

There are more than three possible options in the Program Editing mode,
thus the need again to split the functions in a number of screens:

c v

DOW

DOWN UP N E X T L

LAST N E X ( `
INSERT' DELETE Q U I T  N E X T .

This menu level is the Program Editing menu.
The NEXT k e y  advances to the next line of the menu. When at the last
menu line, pressing it will display again the first line of the menu.

The six editing-specific commands have the following meanings:

Scroll the program listing up.
When the key is pressed, the program listing is scrolled up by one display
line.

Scroll the program listing down.

When the key is pressed, the program listing is scrolled down by one dis-
play line.

Display first line of the program listing.
When the key is pressed, the program listing on the display will start with
the first line of the program and the display changes to the first Program
Editing menu line:

UP D O M NEXT

Display the last line of the program listing.
When the key is pressed, the display shows the first blank line after the last
program line and then the display changes to the top of the Program
Editing menu:

UP 'NEXT
To see the last program line you must press the M U M  key.

INSERT I n s e r t  a new program line.
Pressing this function key allows you to add a command line to an existing
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2.5

DELETE

program. The new line is inserted before the first line currently displayed.
When the INSERT key  is selected, the controller activates the Line Entry
menu. Following the descriptions in the Command Line Creation para-
graph, create a new command line and, when done, press the key to termi-
nate it and return to the Program Editing menu.

Delete a program line.
Program lines cannot be edited. They can only be erased and new ones cre-
ated.
To delete a program line, use the p  ,  DOWN ,  FIRST ,  and LAST
keys to scroll through the listing until the line to be deleted is the first one
on the display. Pressing the DELETE key will erase the line and the display
returns to the Program Editing menu.

When all the modifications have been made, press the N I T  k e y .  The
controller will ask if you want to save the changes. Press the Y E S  k e y  to
accept the modifications and return to the Program menu.

Operating in Blind Front Panel

2.5.1 D i p  Switches to Configure the Communication
A window in the front panel give access to twelve slide dip switches, these
dip switches are used to configure the communication setup of the con-
troller. These dip switches must be set accordingly to the communication
parameters you want to use to enable your computer to communicate with
the controller. The following tables will help you to properly setup these
switches.

C

<N7,1*.iewport • Motioro Control ler . merle! mii400"...- . . :

j i l i i . ' :  • ) . .  4  3  4 .  5  . 5  7  y . . . .  ,  ,

111111!:i. l o t . , , . . . .  " 1  .  04 . 0 ; i : . *  A . . /
: i l i E l i ; : .  "  .  •  4 : 0 9 0   i i i i '

,1:5 O M  •  . . ! : '  , "  O N  M I

:•!:1,..i . . '  - - - - - 4 ; ` - : - -
' •  .  _........

‘s,, 1 2... .

The controller only reads these switches at its initialization. So, to change
the configuration you should switch the controller MOTOR EMI (STAND-
BY) make the new switches setup and switch the controller MOTOR E n .

C%
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1
ON

2.5.2 R S -232-C Communication Setup

Front panel DIP switches setting
2 3  4  5  6  7  8  9  1 0  1 1  1 2  D e s c r i p t i o n

RS-232-C Communication
ON O F F  O N  O N  O N  N o t  Used

ON D i s a b l e  XON/XOFF Mode
OFF E n a b l e  XON/XOFF Mode

ON O N  T e r m i n a t o r :  LF
ON O F F
OFF O N
OFF O F F

ON O N  O N
OFF O N  O N
ON O F F  O N  2 4 0 0  baud
OFF O F F  O N  4 8 0 0  baud
ON O N  O F F
OFF O N  O F F
ON O F F  O F F
OFF O F F  O F F

Terminator: CR/LF
Terminator: LF/CR
Terminator: CR
9600 baud
1200 baud

Default Parameters
Parity: NONE
Stop bits: 1

Word length: 8 bits

19200 baud
38400 baud
57600 baud
115200 baud
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2.5.3 I E E E -488 Communication Setup

OFF

Front panel DIP switches setting
2 3  4  5  6  7  8  9  1 0  1 1  1 2  D e s c r i p t i o n

IEEE-488 Communication
OFF O N  O N  O N  O N  A d d r e s s  1
ON O F F  O N  O N  O N  A d d r e s s  2
ON O F F  O N  O N  O N  A d d r e s s  3
ON O N  O F F  O N   O N  A d d r e s s  4
OFF O N  O F F  O N  O N  A d d r e s s  5
ON O F F  O F F  O N  O N  A d d r e s s  6
OFF O F F   OFF O N  O N  A d d r e s s  7
ON O N  O N  O F F  O N  A d d r e s s  8
OFF O N  O N  O F F  O N  A d d r e s s  9
ON O F F  O N  O F F  O N  A d d r e s s  10
OFF O F F  O N  O F F  O N  A d d r e s s  11
ON O N  O F F  O F F  O N   A d d r e s s  12
OFF O N  O F F  O F F  O N  A d d r e s s  13
ON O F F  O F F  O F F  O N  A d d r e s s  14
OFF O F F  O F F  O F F  O N  A d d r e s s  15
ON O N  O N  O N  O F F  A d d r e s s  16
OFF O N  O N  O N  O F F  A d d r e s s  17
ON O F F  O N  O N  O F F  A d d r e s s  18
OFF O F F  O N  O N  O F F  A d d r e s s  19
ON O N  O F F  O N  O F F  A d d r e s s  20
OFF O N  O F F  O N  O F F
ON O F F  O F F  O N  O F F
OFF O F F  O F F  O N  O F F
ON O N  O N  O F F  O F F
OFF O N  O N  O F F  O F F
ON O F F  O N  O F F  OFF
OFF O F F  O N  O F F  O F F
ON O N  O F F  O F F  O F F

Address 21
Address 22
Address 23

OFF O N  O F F  O F F  O F F

Address 24
Address 25
Address 26
Address 27
Address 28
Address 29

ON O F F  O F F  O F F  O F F Address 30
OFF O F F  O F F  O F F  O F F Address 31

ON
OFF

Disable SRQ Mode
Enable SRQ Mode

ON O N
ON O F F
OFF O N

Terminator: LF
Terminator: CR/LF
Terminator: LF/CR

OFF O F F Terminator: CR
OFF O F F  O F F  N o t  Used

( )
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1 2  3  4
OFF

ON O N  O N  O N  O N

2.5.4 R S -485 Point-to-Point Communication Setup

This is the mode for single computer to a single MM4006 controller in long
distance or noisy environment high speed communication.

Front panel DIP switches setting
6 7  8  9  1 0  1 1  1 2  D e s c r i p t i o n

RS-485 Communication
 A d d r e s s  must be Zero

ON D i s a b l e  XON/XOFF Mode
OFF

ON O N
ON O F F
OFF O N
OFF O F F

ON O N  O N
OFF O N  O N

Enable XON/XOFF Mode
Terminator: LF
Terminator: CR/LF
Terminator: LF/CR
Terminator: CR
9600 baud
1200 baud

ON O F F  O N  2 4 0 0  baud
OFF O F F  O N  4 8 0 0  baud
ON O N   OFF 1 9 2 0 0  baud
OFF  ON O F F  3 8 4 0 0  baud
ON O F F  O F F  5 7 6 0 0  baud
OFF O F F  O F F  1 1 5 2 0 0  baud

Default Parameters
Parity: NONE
Stop bits: 1

Word length: 8 bits

c v
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2.5.5 R S -485 Network Communication Setup
This RS-485 setup meets the requirements for a multi-drop communication
network up to 32 MM4006 controllers.

Front panel DIP switches setting
1 2  3  4  5  6  7  9  1 0  1 1  1 2  D e s c r i p t i o n

OFF R S -485 Communication
OFF O N  O N  O N  O N  A d d r e s s  1
ON O F F  O N  O N  O N  A d d r e s s  2
ON O F F  O N  O N  O N  A d d r e s s  3

 O N  O N  O F F  O N  O N  A d d r e s s  4
OFF O N   OFF O N  O N   A d d r e s s  5
ON O F F  O F F  O N  O N  A d d r e s s  6
OFF O F F  O F F  O N  O N  A d d r e s s  7
ON O N  O N  O F F  O N   A d d r e s s  8
OFF O N  O N  O F F  O N  A d d r e s s  9
ON O F F   ON O F F  O N  A d d r e s s  10
OFF O F F  O N  O F F  O N  A d d r e s s  11
ON  ON O F F  O F F   O N  A d d r e s s  12
OFF O N   OFF O F F  O N   A d d r e s s  13

 O N  O F F  O F F  O F F  O N A d d r e s s  14
OFF O F F  O F F  O F F  O N  A d d r e s s  15
ON O N  O N  O N  O F F  A d d r e s s  16
OFF O N  O N  O N  O F F  A d d r e s s  17
ON O F F  O N  O N  O F F  A d d r e s s  18
OFF O F F  O N  O N  O F F  A d d r e s s  19
ON O N  O F F  O N  O F F
OFF  O N  O F F  O N   O F F
ON O F F  O F F  O N  O F F

Address 20
Address 21
Address 22

OFF O F F  O F F  O N  O F F  A d d r e s s  23
ON O N  O N  O F F  O F F  A d d r e s s  24
OFF O N  O N  O F F  O F F  A d d r e s s  25
ON O F F  O N  O F F  O F F  A d d r e s s  26
OFF O F F  O N  O F F  O F F  A d d r e s s  27
ON O N  O F F  O F F  O F F  A d d r e s s  28
OFF O N  O F F  O F F  O F F  A d d r e s s  29
ON O F F  O F F  O F F  O F F  A d d r e s s  30
OFF O F F  O F F  O F F  O F F  A d d r e s s  31

ON Disable XON/XOFF Mode
OFF Enable XON/XOFF Mode

ON O N
ON O F F

Terminator: LF
Terminator: CR/LF

OFF O N Terminator: LF/CR
OFF O F F Terminator: CR

ON O N  O N  9 6 0 0  baud
OFF O N  O N  1 2 0 0  baud
ON O F F  O N  2 4 0 0  baud
OFF O F F  O N  4 8 0 0  baud
ON O N  O F F  1 9 2 0 0  baud
OFF O N  O F F  3 8 4 0 0  baud
ON O F F  O F F  5 7 6 0 0   baud
OFF O F F  O F F  1 1 5 2 0 0  baud

Default Parameters
Parity: NONE
Stop bits: 1

Word length: 8 bits
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Section 3
Remote Mode

3.1 Remote Interfaces

c v

In this manual, Remote Interface refers to  the three communication
interfaces that the controller can use to communicate with a computer or a
terminal via commands in ASCII format. I t  is not  called a Computer
Interface since any device capable of sending ASCII characters can be
interfaced with the controller.
The Remote Interface should not be confused with the analog and digital
I/Os. These interfaces communicate with the controller via discrete lines,
with specific functions, without using any motion commands. They are
used to synchronize external events in complex motion systems.

Selecting the interface

The MM4006 controller is equipped with RS-232-C, RS-485 or  IEEE-488
interface. Selecting the interface and setting the parameters is done
through the General SETUP menu on the front panel.

NOTE
For more details on setting up communication parameters see the
Controller Configuration paragraph of the Local Mode chapter.

3.1.1 R S -232-C Interface

Hardware configuration

The serial (RS-232-C) communication port  is a 9-pin D-Sub connector
located on the rear panel. The pinout is designed to interface directly with
an IBM PC or compatible computer, using a one-to-one cable. No special
adapters are required.

Appendix C shows the pinout of the RS-232-C connector and different cable
types that may be used to interface to a computer.

Communication protocol

The RS-232-C interface must be properly configured on  both devices
communicating. A correct setting is one that matches all parameters (baud
rate, number of data bits, number of stop bits, parity type and handshake
type) for both devices.
RS-232-C communication parameters are set through the General SETUP
menu on the front panel. To make changes, follow the instructions in the
Controller Configuration paragraph of the Local Mode chapter.
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3.1.2 I E E E -488 Interface

NOTE
See Appendix B: "IEEE-488 Link Characteristics".

Hardware configuration
The IEEE-488 interface has a well defined hardware configuration. The
MM4006 conforms to the standard so you simply need to connect the
proper cable to the clearly identified connector on the back panel.

Communication protocol
The IEEE-488 interface is implemented on the  MM4006 somewhat
differently than on a typical instrument. The standard IEEE-488 command
set and command format are inadequate for a complex motion controller.
Since the MM4006 has its own language and command set, the IEEE-488 is
used on ly  as a communicat ion por t .  The extended pro toco l  is not
supported. The only exception is the use of the SRQ line, which permits
more reliable data transfer, especially when downloading large amounts of
data (trace data, large programs, etc.) The SRQ can be enabled or disabled
from the General Setup menu on the front panel.
The main setup requirement for an IEEE-488 device is to select the proper
address. This identifies the unit to the other devices connected to the
system.
To change the address or the SRQ usage, follow the instructions in the
Controller Configuration section of the Local Mode chapter.

3.1.3 R S -232-C Interface
The RS-485 interface permits:
• T h e  communication between a single computer to a single MM4006

contro l ler  i n  long distance (several  hundred-meters)  o r  noisy
environment high speed communication.

• T o  meet the requirements for a multi-drop communication network up
to 31 MM4006 controllers.

Hardware configuration
The RS-485 communication por t  is a 10-pin connector.  The MM4006
controller is equipped with 2 identical connectors connected in parallel,
located on the rear panel. The pinout is designed to interface directly with
an IBM PC or compatible computer, using a one-to-one cable. No special
adapters are required.
Appendix C shows the pinout of the RS-485 connector.

Communication protocol
The RS-485 interface must be proper ly  configured on  both devices
communicating. A correct setting is one that matches all parameters
(address, baud rate, number of data bits, number of stop bits, parity type
and handshake type) for both devices.

(%)
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3.2 Softwares

In order to communicate with the controller, the user must have a terminal
or a computer capable of communicating with external devices via a RS-
232-C, RS-485 or IEEE-488 interface.

One approach is to use a communications software that can emulate a
terminal. An other solution is to use available NEWPORT MOTION Suite 32
softwares.

3.2.1 M O T I O N  Suite 32

MOTION Suite 32 is a set of Windows'"  applications for the MM4006
Motion Controller.
MOTION Suite 32 requires the following minimum configuration:
• A n  IBM PC or 100% compatible.
• A  VGA monitor.
• A n  80486 or later processor.
• 1 6  MB of available memory.
• A  CD-ROM drive.
• A  hard disk.
• A  95/98 or NT Windowslm environment.

This software only accepts the following interfaces:
• R S -232-C: COM I or COM2 standard serial port.
• R S -485 interface port.
• IEE-488: GPIB National Instrument® board, model AT-GPIB/TNT.

(.7k.,,
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ATTENTION
Before using NEWPORT MOTION Suite 32 softwares, the IEEE-488 board
listed above must be into the initial configuration of the constructor, and
installed in accordance with its recommended procedure.
Before using NEWPORT MOTION Suite 32 softwares, we advise you to
use softwares utilities supplied with the IEEE-488 board to check that the
installation is completed successfully.
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MOTION Suite 32 is a set of 3 softwares:
• MM4006 Terminal.
• MM4006 Servo.
• MM4006 XY Draw.

3.2.2 M M 4 0 0 6  Terminal
MM4006 Terminal is an application which permits to communicate with the
Newport MM4006 Cont ro l le r.  I t  o f fe rs  t h e  poss ib i l i t y  t o  change
communication configuration, and send commands to the control ler
directly, or since a file or a file containing a MM4006 program.

3.2.3 M M 4 0 0 6  Servo
MM4006 Servo is an application which permits to  set P11) servo loop
parameters of  mechanical axes control led by  the Newport MM4006
Controller. It automatically controls the MM4006, reads and calculates all
important dynamic motion parameters. Results are plotted on graphs
corresponding to position, velocity or following error.

3.2.4 M M 4 0 0 6  XY Draw
MM4006 XY Draw is an application which permits to perform the linear and
the circular interpolation of the Newport MM4006 controller. It presents
you a draw area where you can draw complex trajectory with lines and
arcs. It converts the drawing in MM4006 specific commands.

NOTE

A complete description of operatings and features of these programs can
be found in the MOTION Suite 32 Getting Started.

(%)
EDI 10 18 1 En 1020 — 03/03 3.6 ! N e w p o r t .



MM4006 R e m o t e  Mode

3.3 MOTION Suite 32 Quick Start

3.3.1 I n s t a l l a t i o n  of the MOTION Suite 32
MOTION Suite 32 is a package of three softwares:
• MM4006 Terminal.
• MM4006 Servo.
• MM4006 XY Draw
MOTION Suite 32 is supplied on an installation CD-ROM.
1) For installation of softwares, execute SETUP.EXE from the directory

ENGLISH/DISK 1 of CD-ROM.

2) Follow the set up procedure stepwise.
e..

Motion Suite 32

P m .  The 2 2
1 . 0 1 . A .

R. Ann* womvnied Veva
41.1vvvirek5tvevetA. '
CIVX•roenvviSebv. .** , . . . ."  move. AV
hav C l e f t  14W S v . O W V . .

3) Follow the set up procedure stepwise.

c v
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4) Adding program icons and folder names.

Motion Suitc,32

40211,1112ZERF,At i l l i a -L1
w i * t d  poopamotsN no R o o m  F oldeo We t  t n . ,

, . . . . / 0 9 . 6  s r . . . r i o t . . . o w  : e k e  one how LI, o w l ,
hider.  W. C I &  WM to e a r . .

f lown+ I-Wee.

EVIng,nloden.

411aek

5) After the file set up, the MOTION Suite 32 files will appear as icons.
N a n

Motion Suite 32

I Ed.. O w .  a k t d  Fors 2

Motion
Suite 32
(beta)

D o n e  twer,  Ss = r t . .

nf lecbonnez u n  e lement
OM,  o Ve m r  une
d n m n e t m m

1,132Teen I C U P l e n .

1.014+ 1 . 1 1 4  2 c / a m , , ,

6) Set up completed successfully.
%Setup

(%)
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3.3.2 PC/Cont ro l le r  Communication

Connecting the controller to a PC
Connection is made with a RS-232-C cable (see Appendix C).

Connect one end of the cable to the RS-232-C connector of the MM4006
controller and the other end to the serial port #1 of the PC.

Configuring controller communication
• Swi tch ON the controller with the power switch in rear panel and the

STAND-BY 1111 button in front panel.
• Swi tch OFF the motor with the MOTOR sza button.
• Select the CONFIG menu then the G E L  menu.
• Scro l l  the general parameters with the help of U P  o r  DOWN keys.
• T o  change a parameter select the t t  menu.
• T o  change the value of the parameter, select the CHANGE key.
• T o  save the new value, select the M f g  key.
Example:
• Press on 1;.*WNi key until the Terminator parameter appears.
• Select the A I M ,  menu.
• Select the : g y m (  key until the terminator is at LF.
• Save the selection with the VALID k e y.
• Configure the communication parameters of the MM4006 as follows:

-  Terminator: L F
-  Communication: R S 2 3 2
-  Mode  XON/XOFF: N O N
-  Speed: 1 9 2 0 0
-  Pari ty: N o n e
-  Length: 8
-  S top  Bits: 1

• W h e n  the communication parameters are configured, press on the
01.11r key.

• T o  go back to the main screen, press on the w o n  key.

c v
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PC communication configuration

Running MM4006 Terminal under Windows environment.
MT_TERM • MICRO-CONTROLE • MOTION Term 32 - Version 2.02

Ethel Erftion yue  Lonlipulaiion Eaarnettes F l o g i e g m o n

231611

Select the Configuration menu to set the PC communication parameters.
They should be the same as for the controller:
• Connection: •  RS232
• Terminator: L F
• P o r t  #: 1
• XON/XOff: N O
• Transmission speed: 1 9 2 0 0

Coldioutatitto de la communication

Commie

Wane  de hararrereon

r  110 r  303 C  600 r  1200

r  2400 r  t8w r  %tx, R  ii-§-2-61

r  %on/Xo r  3 W e  r  swoo r  115200 I

Press on OK button to confirm the configuration.

(%)
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Sending an instruction
Enter VE command in the dialog box of the Terminal and press ENTER key
to send the instruction towards the controller.

MILTERM - MICRO-CONTROLE - MOTION Term 32 -Version 2.02
Eichler Edition Vue Conligur

> ve

FlpoIC0Ht, 19200, T imeOut-.1.000. LF

Once the instruction is sent and i f  the link is established, the controller
acknowledges receipt and sends a message to  the PC. The message
appears in a different color in the dialog box.

Fichiur Echtion

 I
> ve

'F MM4005 Controller Version I . 0 9 b>1

areMtre:S P r o m m e

, Tynollukt.000,

c v
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3.3.3 A x i s  Motion Control

Axis configuration
• Swi tch OFF the controller with the power switch in rear panel and the

STAND-BY b u t t o n  in front panel.
• P lug  in the electronic card into axis slot #1 of the controller.
• Swi tch ON the controller with the power switch in rear panel and the

STAND-BY 1.1111 button in front panel.
• Swi tch OFF the motor with the MOTOR E U  button.
• Select the CONFIG menu then the AXES m e n u .
• Press on the AXIS# k e y  to select the axis to be configured.
• Press on key NMI of the keypad of the controller and confirm with the

VALID key.
• Press the SELECT key to select the type of product to be driven.
• W i t h  U P  o r  DOWN keys, scroll through the list of product types.
• T o  select a particular family of product, select the VALID k e y.
• G o  through the list of models available with the help of the U P  o r

DOWN keys.
• T o  select a particular model, press the VALID k e y.
• Val idate the Pos. Origin, KP, KI, KI), KS parameters with the help of the

VALID key.
• Press QUIT .
• Select the MODIFY menu to pour change the parameters of the selected

axis.
• G o  through the axis parameters with the help of the U P  o r  DOWN

keys.
• T o  change a parameter, select the MODIFY menu.
• Press ° I n t
• Select the YES k e y  to save all axis #1 parameters in the EEPROM.
• T o  go back to the main menu press QUIT .

Axis motion control
Run MM4006 Terminal and configure the communication parameters as
indicated previously.
Enter the following instructions:

MO,WT1000, 10R, 1WS,1TP,1PR 1 , IWS, ITP
To execute the instructions press ENTER.
Instructions carried out:

MO
WT1000
lOR
1WS
1TP
1PR1
1WS

: Switch on motor.
: Wait 1 second.
: Search origin on axis #1.
: Wait until end of motion on axis #1.
: Read position on axis #1.
: Cary out relative motion on axis #1.
: Wait until end of motion on axis #1.
: Read position on axis #1.

(%)
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c v

M T T E R  M  -  M I C R O - C O N T R O L E  -  M O T I O N  Te r m  3 2  -  Ve r s i o n  2 . 0 2

> M O , W T 1 0 0 0 , 1 0 R , 1 W S , 1 T P , 1 P A 1 , 1 W S , 1 T P

t>I

F r  pas r a d e  . . ! C O M 1 .  19200. ToneOut1_000, LF : N U M

3.3.4 A c q u i s i t i o n

Acquisition for all axes

Run MM4006 Terminal, and configure the communication parameters as
indicated previously.
Enter the instructions below and press ENTER each time:

SQ0.001
GQ10,1PR-1,1WS,NQ
TQ

Instructions carried out:
SQ0.001 :  Set sampling rate in seconds.
GQ20 :  Start a series of 20 acquisitions on all axes.
1PR-1 :  Starts relative motion on axis #1.
NQ :  Reads the number of acquisitions done.
TQ :  Read data acquisition buffer TQ.

e t  MT_ TERM - MICRO-CON I HOLE - MOTION To m  32 - Version 2.02
a i l *  V e a l

Gi2:11i4

S00.01:11
G010.1PR-1 ,1WS,NO
NO10

> TO
< 11 0 . 1  1111.DODD00, TP1.0000,2110.0000011,2TP0.0000,3100.000000,31P0.00130,41110.000000.4TP0.0000

210.11111..00 D O ,  I • IP0.9990,21110.000000,2TP0.0000.37110 0001.100,311010010141101000000.41P0.0000
< 1 1 1 1 . 0 0 1 0  T P 0 , 0 0 9 0 , 2 111 0 . 0 0 0 0 0 0 , 2 T P 0 . 0 0 0 0 , 3 1 0 0 . 0 0 0 0 0 0 , 3 1 ( 1 0 . 0 0 0 0 , 4 111 0 . 0 0 0 0 0 0 , 4 1 P 0 . 0 0 0 0

<1•10.1•1110.99999%1TP0.99911,2-1•110.00000O,21-P0.0000.nt10.1)00000,3T130.0000,<TH0.000000,11P0.0000
< 5•10,1710.99!)990:11P0,9990,21110.000000,21-P0.0000.3-1-110.000000.3-1e0.6000,4t110.000000.4f  P0.0000
< 1)10,11 f0 .999990,111,0 ,0990,211-10.000000,21-P0.0000,3MO.uomon,3- rpo.0000,41110.000000.4TP0.0000< no.1.111-10.999993,1111).9990,211.10.000000,21P0.0000,31F40.0000130,3TP0.0000,1•1110.0000110,411010000
< 010,11110.900009,1.1111.9990,211-10.000M10,2TP0.001111,31110.00001111,311,0_00110.41110.000000,41P0.0000

010,11)10.900001,1•110191201.12-1110.0001010,211V-0000.3-1110.000000.31P0.0000,11110.000000.41P0.0000
11112,111.10.909917,'1P0.9000,211.10.0011000,21P0.0000,31110.00001111.31P0.1.11010,11110.000000,4-1110.0000

M E M

rIP;•• raide CORI WE00,Tmenut11.60,,tra '
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ifi

Save all data capture in a text file
To read the buffer TQ and to  save the content in a text  f i le, select
Acquisition menu. Then select the sub-menu Global Acquisition TQ
Record...

_ Ml R I -  I  ' r  - ' I  e r m  e r s t o n
Fiche Edition Vue Configuration Ear es Refeaffee

SiiiivegattlaAcciLisilonIT

> 500.001
G010,1 P11-1,1WS.NO
NO10

Sauvegarce Acp.iitnon Giobale TO

MEI El

Sauvegarde Acquisition Globale TO et Be.-

F1 pout fade comi :  57600. TimeOuti MO, IF (NUM 17

Select filed separator (tabulation or space) and decimal point indicator ("."
or ",").
Activate the remote command mode and the controller display during
buffer reading. Press OK to start buffer reading.

Lecture du buffer

Select name and path of the text file in which all acquisitions were saved.

Press on SAVE to save all data.

Enregistrer sous

Heures
Messages
My Pictures
sdi_ieee

( k )
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10 0.00090011566
1 1
1 0.999
1 0.999
0.999999 0.999
0.999998 0.999
0.999996 0.999
0.999993 0.999
0.999989 0.999
0.999984 0.999
0.999977

0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Remote Mode

(%J

Progress of buffer reading is indicated.

lecture du buffer

P Mode de comrnande a distance et affichage gale

1111111111111111

Abstract of the text file:

0 0
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3.4 Communication Principles

The MM4006 controller follows simple conventions when interfacing with a
computer or terminal. Please read them carefully since they are the basis
of the remote mode operation.

RS-232-C or IEEE-488?
The MM4006 always listens to one of the two remote interfaces but never
to both in the same time. This is done to avoid potential conflicts that
could occur if two computers are trying to control a motion device at the
same time.

Command lines
The MM4006 responds only to command line instructions. This means that
no single or multiple character command is executed until a line terminator
is received. Section 3.4.1 describes in detail the rules associated with the
command format.

Controller responses
The MM4006 does not send any data out over the communication line
unless asked to do so. Even in the case of an error, the controller does not
send anything back. If an error is suspected, the user must query the
controller, usually with the TE command. This is particularly useful when
designing complex programs using custom environments. There is no need
to constantly check the communication buffer if no transmission request
was made. During the application development, the error buffer can be
continuously checked. When the program is finished and everything works
fine, the error queries can be eliminated to reduce unnecessary overhead.

Communication buffer
The controller has a separate input buffer and output buffer, each 4096
characters wide. A single command line, however, may not exceed 110
characters.

ED1-10181En1020 — 03/03 3.16 N e V V p O r t .
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3.4.1 C o m m a n d  Syntax

Command format

YY: x x

yy —  Controller address: 0 to 31.

AA nn

NOTE
Use the "yy" controller address only in RS-485 communication mode.

xx —  Optional or required preceding.

AA — Command code.

nn —  Parameter can be represented by:
• A  value
or
• A n  interrogation "?" (for certain commands);
Or

• A  variable: $Ypp or $Saa (for certain commands).
pp [int]: value variable number

1 to 100 :  integers
101 to 120 :  floats

as [int]: String variable number
1 to 8 :  strings

The general format of a command is a two character mnemonic (AA). Both
upper and lower case are accepted. Depending on the command, it could
also have optional or  required preceding (xx)  and/or following (nn)
parameters.

Blank spaces
Blank spaces are allowed and ignored in any position, including inside a
numerical value. For the c lar i ty  of the program and memory saving
considerations, use blank spaces w i th  restraint.  The fol lowing two
commands are equivalent:
2P A1.43 6

2PA1.436

but the f irst example is very confusing and uses more than twice the
memory.

Command line
Commands are executed line by line. A line can consist of one or a number
of commands. The controller will interpret the commands in the order they
are rece ived and  t h e n  t h e y  a re  executed,  usua l l y  w i t h i n  a  f ew
microseconds. This means that commands issued on the same line are
executed significantly closer to each other than if they would be if issued
on separate lines. The maximum number of characters allowed on a
command line is 110.

( % )
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Separator
Commands issued on the same line must be separated by a comma (,) or
semicolons (;).

Terminator
Each command line, to be executed or  accepted in a program, must end
with a line terminator. The terminator must have the format defined in the
GENERAL SETUP mode. The controller supports all combinations of line
feed (LF) and carriage return (CR) combinations: LF, CR, LF/CR and CR/LF.

3.5 Command Summary

The MM4006 controller understands 185 commands. The following two
tables list them all, sorted first by category and then in alphabetical order.
The tables also show the modes in which each command can be used. The
mode mnemonics used in the tables have the following meaning:
IMM I M M e d i a t e  mode C o n t r o l l e r  is idling and the commands are

executed immediately.
PGM P r o G r a M  mode C o n t r o l l e r  does not execute but stores all

commands a s  p a r t  o f  a  p rogram.  EP
activates this mode and QP exits it.

MIP M o t i o n  In Progress C o n t r o l l e r  executes a  m o t i o n  o n  t h e
specified axis.

For the Command Description section, an empty box in front of the mode
designator indicates the command not being valid in that particular mode
of operation.
Parameters in brackets (e.g. [xx]) indicate optional parameters.

C%)
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Command

3.5.1

Description

Command List by Category

1MM P G M  M I P  C o m m a n d Description I M M PGM MIP

General mode selection Digital filter parameters

CM [nn] Change communication mode • • xx E D  n n Set derivative gain ■ •
MC Set manual mode • • xx K I  n n Set integral gain • •
ML Set local mode • • xx K P  n n Sel proportional gain • •
MR Set remote mode • • xx K S  n n Set saturation level of integral factor

QVV Save general parameters • • in position loop PID corrector • •
[xx] PW Save parameters • •

AB
[xx] DH

Motion and position control
Abort motion
Define home

•
• ■

•
I I

xx
[xx] I T

Read filter parameters
tlpdate servo filter

•
•

•
• •

[xx] ME Motor OFF • • • Motion device parameters

MO Motor ON • • I I xx B A  [nn] Set backlash compensation • •
xx M T  n n Move to travel limit switch • • I .1 xx F E  n n Set maximum following error • • o

[xx] OR [nn] Search for home • • I I xx S C  [nn] Set control loop type

xx P A  n n Move to absolute position • • xx S F  name Set axis mechanical motion device ■ • ❑

xx P R  n n Move to relative position • • xx S I .  n n Set left travel limit • •
SE Start synchronized motion • • I I xx S N  name Set axis displacement units • • Li

[xx] ST Stop motion • • • xx S R  n n Set right travel limit • • •
[xx] ZP Zero position • • r-J xx Z I I  n n

xx Z L  n n
Set and save home preset position
Set and save left travel l imit

■

•
•
•

I i
o

xx A C  n n
Trajectory definition parameters
Set acceleration • • • xx Z R  n n Sel and save right travel limit • •

[xx] DF Read following error • • • [xx] Z T  [nn] Read Axis/General parameters
configuration • I I •

[xx] DP Read desired position • • •
xx M V .  or- Infinite movement • • • I/O functions

SD n n Speed scaling • • xx A M  n n Set analog input mode ■ • •
[xx] TH Read theoretical position • • • [xx] CB [nn] Clear I/O outputs bits ■ • •
[xx] TP Read actual position ■ • • FT n n Set output frequency • • •

xx V A  n n
xx V B  n n

Set velocity
Set base velocity (Stepper motor only)

Special motion parameters

■ •
•

•
•

xx P B  n n

xx P E  n n

Set start position of generation of pulses
of synchronization
Set end position of generation of pulses
of synchronization

•

•

•

•

I I

I.1
xx A U  n n Set maximum acceleration • • o xx P I  n n Set step of generation of pulses
xx A W  n n Set axis scaling acceleration of synchronization X • I I

(Torque motor only) • • IJ xx P S  p p Allow generation of pulses on motion
xx C D  n n Set cycle value and activate periodic [`x] RA Read analog input • • •

display mode • • ❑ R e a d[xx] RB I/O input • • •
xx H T  n n Set home type • ■ [xx] RO Read I/O output • ■ •
xx M H  n n Set manual velocity • • ❑ S e t[xx] SB [nn] I/O output bits • • •
xx O A  n n Set home search acceleration • • I I SO [nn] Set I/O output byte • • •
xx O H  n n Set home search high velocity • • ❑ [xx] TG [nn] Toggle I/O output bits ■ • •
xx O L  n n
xx P T  n n

Set home search low velocity
Calculate necessary time

• • ❑ xx Y O  n n
xx Y R  n n

Send a value to an user analog port
Read a value from an user analog port

• •

xx S U  n n
for axis displacement
Set encoder resolution

•
•

•
•

0
1.11

and affect variable ■ • •

xx S V  n n Set stepper motor resolution • • LI Programing

xx S Y  n n
xx V U  n n
xx V W  n n

Axis synchronization
Set maximum velocity
Set scaling velocity

Trace mode

•
•
•

•
•
I I

11
0
0

AP
xx C P
xx E O  n n
xx E P  n n
xx E X  [nn]

Abort program
Compile program
Automatical execution on power on
Edition of program
Execute a program

•
•
•
■
•

•

•
o

•

❑

xx A Q  n n Axis positions acquisition • • • xx L P List program
GQ n n Set global trace mode • • • MP Download EEPROM to RAM •
NQ Read global acquisition nr. • • • QP Quit program mode • ❑ o
SP [nn] Set trace sample rate • • • SM Save program •
SQ [nn] Set global sample rate • • • xx X L  n n Delete one line of program •

xx T M  n n Set trace mode • • • XM Read available memory • • •
[xx] TQ [nn] Read global trace data • • ❑ [xx] XX Erase program • Ci
[xx] TT Read trace data • • ❑

XN Read number of acquisitions • •

Remote Mode

C-%)
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Command Description I M M  l ' G M  M I P  C o m m a n d

CI' [nn]
xx D L

[xx] I E  n n
xx J I .

KC
[xx] OE n n

RP [nn)
RQ n n

[xx] U} l
[xx] UL

WA [nn]
WE

xx W F
xx WG [nnj
xx W H  [iin]

WK [aa]
xx W L  [nn)
xx W P  n n

[xx] WS [nn]
WT [nn]

xx W Y  [nn]
xx Y E  [nn]
xx Y G  [nn]
xx Y L  [nn]
xx Y N  [nn)
xx Y W

xx A S  n n
xx C S  n n
xx Y A  [nn]
xx Y B
xx Y C  n n
xx Y D  n n
xx Y F  n n
xx Y K
xx Y M  n n
xx Y P  n n
xx Y Q  n n
xx Y S  [nn]
xx Y V
xx Y Y  n n

xx D S  [nn]
xx D Y  n n
xx F B  [aa]

FC
FT)

xx N P  n n

RD
RE

ED n n
[xx] MS

TB [aa]
TD
TE
TS

xx T S
TX

TX1
VE

Flow control and sequencing
Read or set the controller time
Define label
If I/O input is equal
Jump to label
Abort command line
Test I/O output
Repeat command line
(itinerate service request (SRO)
Wait for I/O high
Wait for I/O low
Wait
End While loop
Wait for function key
While variable is greater
While I/O input is equal
Wait for key
While variable is less
Wait for position
Wait for motion stop
Wait
While variable is different
If variable is equal
If variable is greater
If variable is less
If variable is different
Wait and react key

Variable manipulation
Affect string
Concatenate two strings
Add to variable
Negate variable
Add variables
Divide variables
Scale variable
Read key to variable
Multiply variables
Set theoretical position in variable
Set current position in variable
Initialize variable
Read value from keyboard in a variable
Copy variable

Display functions
Display strings on screen
Display a variable
Label function key
Clear function key line
Display function keys
Set decimal digits number
of position display
Disable display refresh
Enable display refresh

Status functions
Display program error
Read motor status
Read error message
Read error line of program
Read error code
Read controller status
Read axis extended status
Read controller activity
Read controller extended status
Read controller version

•

■

•
■

■

•
•
■

I I
■
•
■
I I

•
•
•

•

■
■

■

•
■

•

•
•
■

•
■

Description 1 M M  P G M  M I P

AD mu

xx A X
xx A Y

•  C A  n n

CR n n

CX n n

CY n n

EL
FA n n

LX n n

LY n n

MX n n

MY n n

NT

ET
VS n n

VV n n

AT
xx L T

XA

XE
XT
XU n n

XV n n

Commands to define a trajectory
Define the IllaNi11111111 allowed angle
of discontinuity ■  •
Assign a physical axis as X geometric axis •  •
Assign a physical axis as Y geometric axis •  ■
Define sweep angle and build an
arc of circle -  .1 (CR, CA) ■  •
Define radius for an
arc of circle f  (CR, CA) •  •
Define X position to reach with an
arc of circle = f  (CX, CY) •
Define 1' position to reach and build an
arc of circle ri f  (CX, CY)
Erase the last element of trajectory •
Define the tangent angle
for the first point ■
Define X position and build a
line segment = f  (LX, tangent) ■
Define Y position and build a
line segment = f  (LY, tangent) •
Define X position for a
line segment = f  (MX. MY) •
Define Y position and build a
line segment = I  (MX. MY) •
Start definition of a new trajectory •

Commands to execute a trajectory
Execution of trajectory •
Define the vector acceleration
on trajectory (trajectory acceleration) •
Define the vector velocity
on trajectory (trajectory velocity) ■

jectoryCommands to help geometric definition of a t r a
Tell the element number under execution •
Extended list of the trajectory •
Tell the current maximum allowed angle
of discontinuity ■
Tell the last element •
Tell number of elements in the trajectory •
Tell the vector acceleration on trajectory
(trajectory acceleration) •
Tell the vector velocity on trajectory
(trajectory velocity) ■

Master-slave mode definition
xx F F  n n  S e t  maximum master-slave following error ■
xx G R  n n  S e t  master-slave reduction ratio •
xx S S  n p  S e t  master-slave mode •

NB n n

NE n n

NI n n

NN n n

NS

WI n n
WN n n

Trace mode on trajectory
Set trajectory element
where the generation of pulses starts •
Set trajectory element
where the generation of pulses ends •
Set step (curvilinear distance) between
Synchronization pulses •
Set number of synchronization pulses
to generate •
Allow generation of pulses
on interpolation
Wait for a trajectory (curvilinear) length E
Wait for a element of trajectory L i

I

•  I l

•  I i

■  C i

•
•  ❑

■  0

■  •

•  ■

•  ■
•  0

•  0

■

■

•
•
■

I I
1 I

■  •  L l
■ FT]
•  I C I

(A)
ED110181En 1020 — 03/03 3.20 N e w p o r t .



MM4006 AB A b o r t  motion

(%J

Usage ■  IMM E  PGM ■  MIP

Syntax A B

Parameters N o n e .

Description T h i s  command is an emergency stop. On reception of this command, the
controller stops motion on all axes with a fast deceleration and then turns
motor power OFF. It should be used only as an immediate command, not in
a program.

Returns N o n e .

Errors N o n e .

Rel. Commands A P  —  A b o r t  program.
KC —  A b o r t  command line.
MF —  M o t o r  OFF.
MO — M o t o r  ON.
ST —  S t o p  motion.

Example A B  I  U s e d  as an immediate command to stop motion.
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MM4006 AC — Set acceleration

Usage •  IMM ■  PGM •  MIP

Syntax x x A C n n  or xxAC?

Parameters
Description x x  [ i n t ]  —  A x i s  number.

nn [f loat] A c c e l e r a t i o n  value.
Range x x  1  to 8.

nn 1 0 - 6  to the programed value in SETUP mode.
? —  Reading of the acceleration value.

Units x x  N o n e .
nn —  Preset units in SETUP mode/sect.

Defaults x x  M i s s i n g :  Error  B.
Out of range: Er ror  B.

Floating point: Er ror  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ror  C.

Description T h i s  command sets the acceleration/deceleration value for an axis. Its exe-
cution is immediate, meaning that the acceleration is changed when the
command is processed, even while a motion is in progress. All subsequent
accelerations and decelerations will be executed with the new value.

NOTE
The user-set acceleration is not saved in the nonvolatile memory. After
power-on, the controller will use the default value (the maximum
allowed acceleration).

NOTE
Avoid changing the acceleration during the acceleration or deceleration
periods. For more predictable results, change acceleration only when the
axis is not moving or when it is moving at a constant speed.

Returns I f  the sign "?" takes place of nn, this command returns the acceleration
value.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands AU —  S e t  maximum acceleration.
PA —  M o v e  to absolute position.
PR —  M o v e  to relative position.
VA —  S e t  velocity.

Example 2 A C ?  I  R e a d  desired acceleration of axis #2.
2ACIO I  Control ler  returns an acceleration value of 10 units/see

2PA15 I  M o v e  to absolute position 15 units.
WT500 I  W a i t  for 500 ms.

2AC4 I  S e t  axis #2 acceleration to 4 units/sec'.
2AC? I  R e a d  acceleration of axis #2.

2AC4 I  Control ler  returns an acceleration value of 4 units/seer'.

C%)
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MM4006 A D  D e f i n e  the maximum allowed angle
of discontinuity

Usage ■  IMM ■  PGM I : 1  MIN

Syntax A D n n  or AD?

Parameters

Description n n  [f loat]  —  Maximum allowed discontinuity angle value.
Range n n  0 . 0 0 1  to 10.0.

Reading of the actual maximum allowed discontinuity
angle value.

Units n n  D e g r e e s .
Defaults n n  M i s s i n g :  0.001.

< Min. value: 0.001.
> Max. value: Er ror  W.

Description T h i s  command defines to the controller what will be the maximum allowed
angle of discontinuity between two element of trajectory. This value will be
used only for the elements of trajectory that will be defined after this com-
mand.

NOTE
On power up, the controller assumes that the maximum allowed disconti-
nuity angle is equal to 0.001 degree.

NOTE
This value is necessary only when an a line segment element of type
(MY, MY) followed by any other kind of elements.

NOTE
Before changing this value it is important to check if it is reasonable to
change it. It is very complex to determine what is a suitable value for a
given application because a lot of parameters that act on this value (Load
condition of stages, type of stages, vector velocity, acceleration,...).
When changing this value the precision on the trajectory will change.

Returns I f  the sign "?" takes place of the nn value, this command reports the actual
maximum allowed discontinuity angle value.

Errors S  —  Communication time-out.
W —  Trajectory:  too big discontinuity angle.

Rel. Commands X A  —  Te l l  the current maximum allowed angle of discontinuity.

Example A M A  I  De f i ne  0.1 degree as maximum discontinuity angle.
AD? I  Request the value of the maximum allowed angle of discontinuity.

AD0.1 I  Control ler  returns a value of 0.1 degree.
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MM4006 AM — Set analog input mode

Usage ■  IMM ■  PGM ■  MIP

Syntax x x A M n n  or [xx]AM?

Parameters
Description x x  [int] A n a l o g  input port number.

nn [ in t ]  A n a l o g  input mode.
Range x x

nn
Units x x

nn

— 0  to 4.
0 to 3.

— None.
None.

Defaults x x  M i s s i n g :  0 .
Out of range: Er ro r  E.

Floating point: Er ro r  E.
nn M i s s i n g :  0 .

Out of range: Er ro r  C.

Description T h e  MM4006 controller possess four analog inputs that user can program
each input tension level with the AM command.
• I f  nn = 0 or missing: ± 1 ( )  V tension input range.
• I f  nn = 1: ± 5  V tension input range.
• I f  nn = 2: 0  to 10 V tension input range.
• I f  nn = 3: 0  to 5 V tension input range.

Returns I f  the "?" sign takes place of nn parameter and xx is missing, the controller
returns the actual analog input mode.

Errors C  —  Parameters out of limits.
E —  Incor rec t  I/O channel number.

Rel. Commands Y R  —  R e a d  a value from an user analog port and affect variable.
YO —  Send  a value to an user analog port.

Example 1AM2 I  S e t  0 to 10 V analog range at the input port #1.
lAM? I  Request the actual analog input port #1 mode.

IAM2 I  Control ler  returns the actual analog input port #1 mode.
AM I  In i t ia l izes all analog input ports to default mode (±10 V).

AM? I  Request all actual analog input modes.
AM, I  AMO, 2AMO, 3AMO, 4AMO I  Control ler  returns all actual analog input modes.

(%)
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MM4006 AP A b o r t  program

( * J

Usage M I  IMM •  PGM ■  MIP

Syntax A P

Parameters N o n e .

Description T h i s  command interrupts a motion program in execution. It will not stop a
motion in progress. It will only stop the program after the current com-
mand line is finished executing.
It can be used as an immediate command or inside a program.
Inside a program it is useful in conjunction with program flow control com-
mands. It could, for instance, terminate a program on the occurrence of a
certain external event, monitored by an I/O bit.

Returns N o n e .

Errors N o n e .

Rel. Commands E X  —  Execute  a program.

Example 3 E X  I  Execute program #3.

AP I  S t o p  program execution.
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MM4006 AQ A x i s  positions acquisition

Usage

Syntax

Parameters

Description

Range

Units

Defaults

Description

■  IMM •  PGM •  MIP

xxAQnn

xx [ i n t ]
nn [ in t ]
xx
nn
xx
nn
xx M i s s i n g :  0 .

Out of range: Er ror  B.
Floating point: Er ror  A.

nn M i s s i n g :  0 .
Out of range: Er ror  C.

Axis number.
Integer value.
1 to 8.
0 or 1.
None.
None.

This command records the actual position of:
• I f  xx = 0: all axis and analog inputs in the global trace buffer at the buffer

actual pointer position.
• I f  xx = 1 to 8: the actual position of axis #xx in the axis trace buffer at

the buffer actual pointer position.
The buffer actual pointer position is increased of 1 increment. To set the
global trace buffer actual pointer position to zero, use GQO. To set the axis
trace buffer actual pointer position to zero, use TMO.
If nn = 1: this command generates one pulse at output on pin 12 (if xx = 0),
or pin 11 (if xx = 1 to 8), of the 25-pin auxiliary connector, at the moment of
command execution.

NOTE
xx = 0: I f  the global acquisition mode is active (GQnn command with

nn 0 ) ,  this command will disable this mode.
xx 0 :  I f  the axis acquisition mode is active (TMnn command with

nn 0 ) ,  this command will disable this mode.

Returns N o n e .

Errors A  —
B —
C —

Rel. Commands G Q  —

Example G Q O
NT, FA90

CR10, CA 5
CA350

CA5
VV5

ET
WN2, AQ

WN3, AQ 1

Unknown message code.
Incorrect axis number.
Parameter out of limits.

Set global trace mode.

Initialization of global trace buffer.
Initialization of trajectory.
Element I.
Element 2.
Element 3.
Set trajectory velocity to 5 units/sec.
Displacement with generation of pulses.
At the beginning of element 2, axis positions are recorded without
synchronization pulse.
At the beginning of element 3, axis position are recorded with a syn-
chronization pulse.
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MM4006 AS A f f e c t  string

Usage

Syntax

Parameters
Description

Range

Units

Defaults

Description

Returns

Errors

■  IMM ■  PGM ❑  MIP

xxASaa or xxAS?

xx [ i n t ]
aa [ s t r ]
xx
aa
xx
aa

— Str ing variable number.
String to be affected.
1 to 8.

— 0  or 32 characters.

xx M i s s i n g :
Out of range:

Floating point:
nn M i s s i n g :

Out of range:

None.
None.
0.
Error C.
Error A.
Null string; clears string.
Only first 32 characters are used.

This command affects a string in a string variable.
If xx is missing, this command erases all string variable (from 1 to 8).

If the sign "?" takes place of aa and xx is different of zero, this command
reports actual xx string buffer content.

A —  Unknown message code.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands C S  —  Concatenates two strings.
DS —  Display strings on screen.

Example
lAS"This "

2AS"is"
3AS" "

1CS$S2
1CS$S3

1CS"a string"
DS$S1

This is a string

Affects "This " in variable SI (SI = "This ').
Affects "is" in variable S2 (S2 = "is').
Affects " " in variable S3 (S3 = "  ').
Concatenate S2 to SI (SI = "This is').
Concatenate S3 to SI (SI = "This is ').
Concatenate "a string" to Sl.
Contents of variable SI.
Displayed on the controller's screen.
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MM4006 A T  T e l l  the element number under execution

Usage •  IMM •  PGM ■  MIP

Syntax A T

Parameters N o n e .

Description T h i s  command retrieves from the controller the element number of the tra-
jectory that is currently being executed.

Returns A T n n
nn —  Element  number.

Errors S  —  Communication time-out.

Rel. Commands XT —  Te l l  number of elements in the trajectory.
LT —  Extended list of the trajectory.

Example E T  I  Execute trajectory.
AT I  R e a d  current element number.

AT] I  Control ler returns 1.

<%)
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MM4006 AU S e t  maximum acceleration

( k )

Usage ■  1MM •  PGM U  MIP

Syntax x x A U n n

Parameters
Description x x  [ i n t ]  —  A x i s  number.

nn [f loat] M a x i m u m  acceleration value.

Range x x  —  1  to 8.
nn —  >10-6.

Units x x  —  None.
nn P r e s e t  units in SETUP mode/sec'.

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

Floating point: Er ror  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ror  C.

Description T h i s  command sets the maximum acceleration value for  an axis (see
"Acceleration" in the Section "Local Mode" of this user's manual). This is
the maximum value that the AC command can not exceed.

Returns I f  the sign "?" takes place of nn, this command reports the actual maximum
acceleration of axis #xx.

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands A C  —  S e t  acceleration.

Example 2AU80 I  S e t  axis #2 maximum acceleration to 80 units/sec'
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MM4006 AW S e t  axis scaling acceleration
(Torque motor only)

Usage •  IMM •  PGM M I P

Syntax x x A W n n

Parameters

Description x x  [ i n t ]  A x i s  number.
nn [ f loat]  S c a l i n g  acceleration value.

Range x x  1  to 8.
nn > 1 0 - 6 .

Units x x  N o n e .
nn P r e s e t  units in SETUP mode/sec'.

Defaults x x  M i s s i n g :  Error  B.
Out of range: Er ror  B.

Floating point: Er ror  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ror  C.

Description T h i s  command sets the scaling acceleration value for a stage equipped
with a torque motor. That is the maximum acceleration acceptable by the
mechanical system required by the controller when the maximum tension
(±10 V on the output of the DAC) is applied on the driver board. So that is
the maximum value that the AU command can not exceed, otherwise an
error is returned.

This command is effective only when the torque control has already been set
by choosing a torque motor  stage (SF command o r  menu SETUP

AXES S E L E C T  ) ,  or  selecting the torque motor  type in the menu

SETUP A X E S  M O D I F Y Motor Type

NOTE
This parameter is directly linked to the gain adjustment of the driver
board and the load of the stage. Do not hesitate to contact our support
before doing any modification.

Returns I f  the sign "?" takes place of nn, this command reports the actual scaling
acceleration of axis #xx.

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
C P a r a m e t e r  out of limits.
D U n a u t h o r i z e d  execution.

Rel. Commands A C  —  S e t  acceleration.
AU S e t  maximum acceleration.

Example
1AW500 I  S e t  axis #1 scaling acceleration to 500 units/sec2

cv
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MM4006 A X  Assign a physical axis as X geometric axis

(%)

Usage

Syntax

Parameters
Description

Range
Units

Defaults

Description

Returns

Errors

Rel. Commands

Example

■  IMM ■  PGM ❑  MIP

xxAX or AX?

— Physical axis number.
1 to 8.
None.

xx M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

This command tells to the controller which physical axis will be the X geo-
metric axis for the next trajectory that will be loaded. ET command will ver-
ify the correct assignation in execution.

If AX? takes place of the xxAX, this command reports the actual number of
assigned as X geometric axis.

B I n c o r r e c t  axis number.
S —  Communication time-out.

AY —  Ass ign  a physical axis as Y geometric axis.
LT —  Extended list of the trajectory.

lAX I  Ass ign physical axis 1 as X geometric axis.
AX? I

AX1 I  Control ler  return value 1.
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MM4006 A Y  Ass ign a physical axis as Y geometric axis

Usage ■  IMM ■  PGM H  MIP

Syntax x x A Y  or AY?

Parameters
Description

Range
Units

Defaults

xx [ i n t ]  —  Physical axis number.
xx —  1  to 8.
xx —  None.
xx M i s s i n g :  Er ror  B.

Out of range: Er ror  B.

Description T h i s  command tells to the controller which physical axis will be the Y geo-
metric axis for the next trajectory that will be loaded. ET command will ver-
ify the correct assignation in execution.

Returns I f  AY? takes place of the xxAY, this command reports the actual number of
assigned as Y geometric axis.

Errors

Rel. Commands

Example

B —  Incor rec t  axis number.
S —  Communication time-out.

AX —  A s s i g n  a physical axis as X geometric axis.
LT —  Extended list of the trajectory.

2AY I  Ass ign  physical axis 2 as Y geometric axis.
AY? I

A Y2 I  Control ler  return value 2.
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MM4006 BA S e t  backlash compensation

Usage I I  1MM •  PGM u  MIP

Syntax x x B A n n

Parameters
Description x x  [int]

nn [ f loat]
Range x x

nn
9

Units x x

Axis number.
Backlash compensation value.

1 to 8.
0 to distance equivalent to 10000 encoder counts.
Reading of the backlash compensation value.
None.

nn D e f i n e d  m o t i o n  units.
Defaults x x  M i s s i n g :

Out of range:
Floating point:

nn M i s s i n g :
Out of range:

Error B.
Error B.
Error A.
0.
Error C.

Description T h i s  command initiates a backlash compensation algorithm when motion
direction is reversed. The controller keeps track of the motion sequence
and for each direction change it adds the specified nn correction. Setting
nn to zero disables the backlash compensation.

Returns

Errors

NOTE
The command is active only after a home search or home set (OR or DI-1)
is performed on the specified axis.

If the sign "?" takes place of nn, this command returns the backlash com-
pensation value.

A
B
C
D

-  Unknown message code.
— Incor rec t  axis number.
— Parameter  out of limits.
— Unauthorized execution.

Rel. Commands N o n e .

Example O R  I
1BA0.0012 I
2BA0.0008 I

Perform a home search on all installed axes.
Set backlash compensation of axis #1 to 0.0012 units.
Set backlash compensation of axis #2 to 0.0008 units.
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MM4006 CA D e f i n e  sweep angle and build an
arc of circle = f  (CR, CA)

Usage •  1MM •  PGM L  MIP

Syntax C A n n

Parameters

Description n n  [double] —  Sweep angle for an arc of circle.
Range n n  —  -1.7 x 103" to -1.0 x 10-12.

and 10122 to 1.7 x 10304.
Units n n  D e f i n e d  m o t i o n  units.

Defaults n n  M i s s i n g :  Error  C.

Description T h i s  command defines to the controller the sweep angle and tells to the
controller to build an element of trajectory of the type:
Arc of circle = f(CR, CA).

NOTE
The convention for the sweep angle is the following:
• Sweep angle > 0 then it is used as Counter Clock Wise.
• Sweep angle < 0 then it is used as Clock Wise.

Returns N o n e .

Errors C
H
V

A

Parameter out of limits
Calculation overflow.
Too long trajectory.

-  T y p e  error (arc expected).
-  Tra jectory:  Arc (r, 0) radius is too small.
-  Tra jectory:  Arc (r, 0) radius is too big.
-  Tra jectory:  Arc (r, 0) sweep angle is too small.

Rel. Commands C R  D e f i n e  radius for an arc of circle = I  (CR, CA).
XE T e l l  the last element.

Example N T  I
CR10
CA90

CA480
XE

XE, Arc (r, 0), 10, 10, 90

Clear trajectory.
Define radius of an arc of circle = f  (r, 0).
Build an arc of circle = f  (r = 10 units, 0 = 90).
Build an arc of circle = f  (r = 10 units, 0 = 480).
Tell last element.
Controller tells the built element.

(%)
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MM4006 CB C l e a r  I/O outputs bits

Usage •  IMM •  PGM •  MI13

Syntax x x C B n n

Parameters
Description x x  [ i n t ]  —  I / O  bit number.

nn [f loat] —  I / O  bit mask.
Range x x  —  0  to 8.

nn —  0  to 255.

Units x x  —  None.
nn —  None.

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  E.

Floating point: Er ror  A.
nn M i s s i n g :  255.

Out of range: Error  C.
Floating point: Decimal part truncated.

Description T h i s  command clears one to all output bits of the I/O port. If xx is specified
between 1 and 8, the nn mask must be missing and then the selected bit
will be cleared.
If xx is missing or set to 0 and nn is between 1 and 255, the controller will
clear all bits corresponding to the mask. For example, i f  nn is 140, the
equivalent binary mask is 10001100 which means that I/O output bits num-
ber 3, 4 and 8 will be cleared (remember that I/O bits are numbered from 1
to 8).
If xx is missing or set to 0 and nn is not specified, the controller clears all 8
bits. This is equivalent to setting xx to 0 and nn to 255.

NOTE
Remember that having an open collector configuration, a clear bit means
a non-conductive transistor. Using a pull-up resistor, a clear output bit
will measure a logic high, thus making the output port be the reverse
logic type.

NOTE
For the hardware definition of  the I /O port, please see Appendix B,
Connector Pinouts, GPIO Connector.

Returns N o n e .

Errors A  —  Unknown message code.
E —  Incor rec t  I/O channel number.

Rel. Commands R O  —  Read  I/O output.
SB -  S e t  I/O output bits.
SO -  S e t  I/O output port byte.
TG —  To g g l e  I/O output bits.

Example CB224 I  S e t  I/O output port bits number 6, 7 and 8 low.

cv
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MM4006 CD S e t  cycle value and activate periodic display mode

Usage ■  IMM ■  PGM L  MIP

Syntax x x C D n n  or xxCD?

Parameters
Description x x  [ i n t l  A x i s  number.

nn [double) N e w  value of cycle value.
Range x x  0  to 8.

nn 0  to Distance equivalent to 1932735283 encoder
counts (0.9 MAXLONG).

and -(Distance equivalent to 1932735283 encoder counts)
to O.

Units x x  N o n e .
nn A c t u a l  displacement unit (mm, pm, In...).

Defaults x x  M i s s i n g :  Er ro r  B.
Out of range: Er ro r  B.

Floating point: Er ror  A.
nn M i s s i n g  or 0: Stop periodic display mode.

Out of range: Er ro r  C.

Description T h i s  command sets new value of cycle in the periodic display mode and
activate this mode.
During axe movement, in each cycle the displayed values of positions
change between 0 and nn, as followings:
• I f  nn > 0: S t a r t  0, end nn if positive displacement.

Start nn, end 0 if negative displacement.
• I f  nn < 0: S t a r t  nn, end 0 if positive displacement.

Start 0, end nn if negative displacement.
This command has effect not only on infinite movements (MV+, MV-), but
also on other types of displacements (PA, PR, manual, joystick).
To set off this mode of display, use xxCD or xxCDO.

NOTE
If this command is used in conjunction with the SS command and GR
command, the slave axis cycle value must be equal to the master axis
cycle value multiplied by the master-slave reduction ratio.

Returns I f  the sign "?" takes place of the nn value, this command reports the value
of display cycle if the periodic display mode has been activated.

Errors A  -  Unknown message code.
B —  Incorrect axis number.
C P a r a m e t e r  out of limits.
D U n a u t h o r i z e d  execution.

Rel. Commands MV —  Infinite movement.
PA —  M o v e  to absolute position.
PR —  M o v e  to relative position.

Example
2SFurm80app I  S e t  mechanical driver to URM80APP.

2CD360 I  S e t  cycle value to 360' and activate the mode.
2MV+ I  In f in i te  displacement with periodic display.
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MM4006 CM Change communication mode

Usage •  IMM •  PGM i  MIP

Syntax CM[Mxx][Txx][Axx][Qxx][Bxx][Pxx][Lxx][Sxx][0xx][Rxx][Xxx] or CM?

Parameters
Description M  —  Communication mode.

xx = 1 I E E E -488.
xx = 2 R S -485 point-to-point communication.
xx = 3 R S -485 network communication.
xx = other R S -232-C.
T —  Terminator character.
xx = 1 C R .
xx = 2 L F C R .
xx = 3 C R L F .
xx x 1, 2, 3 or missing LF
A —  IEEE address.
xx 0  to 31
R R S -485 address.
xx 0  to 301
Q I E E E -488 SRQ mode.
xx = 1 Y E S .
xx 1  or missing N O  SRQ
B S e r i a l  transmission speed.
xx 1 2 0 0 ,  2400, 4800, 9600, 38400, 57600 or 115200.
xx different or missing 9600
P —  Par i ty
xx = 1 O d d  parity.
xx = 2 E v e n  parity.
xx x 1, 2 or missing N O  parity
L —  Data  length.
xx 7
xx * 7 or missing 8
S —  Stop  bit number
xx 2
xx X 2 or missing 1
O —  Communication time out
xx 0 . 5  to 999 sec.

Defaults x x  M i s s i n g :  CMMOTOB9600POL8S101R0
X —  XON/XOFF mode.

Defaults x x  = 0 X O N / X O F F  mode enable.
xx = 1 X O N / X O F F  mode disable.

Description T h i s  command changes the communication mode between the controller
and the PC.

Returns I n  the case of CM? command, i t  reports the actual communication parame-
ters of the controller.

Errors A  —  Unknown message code.
Q U n a u t h o r i z e d  command.

Rel. Commands N o n e .

Example C M  I  Ini t ial izat ion of all parameters.
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MM4006 CP Compi le  program

Usage ■  IMM L i  PGM L l  MIP

Syntax x x C P

Parameters

Description x x  [ i n t ]  —  Program number.
Range x x  —  I t o  127.

Units x x  —  None.

Defaults x x  M i s s i n g :  Error  F.
Out of range: Error  F.

Floating point: Er ror  A.

Description T h i s  command compiles a motion program loaded in the controller's mem-
ory. It verifies the syntax of the program, the validity of commands in the
program context and the correctness of the jump and while loops.
If an error is found, the compilation is interrupted and the error type is
reported. In this case, correct the problem and recompile to verify the rest
of the program. Repeat this operation until the controller reports back a
full compilation without error.
If the program editing is done on a remote computer, do not forget to erase
the old version of the program with XX command. Otherwise, the new ver-
sion of the program will be appended to the old one.
A program can be executed without being first compiled with CP. This com-
mand is helpful only in catching typing or structural program errors, but it
does not guarantee that the program is fail-safe.

Returns xxCPaa
X X  —
aa —

Program number.
ASCII code of the error type. If no error is detected, as is charac-
ter Q.

Errors A  —  Unknown message code.
F —  Program number incorrect.
G —  Program does not exist.
See Appendix A for additional list of Programing errors.

Rel. Commands E P  —  E d i t i o n  of program.
QP —  Q u i t  program mode.

Example 3 X X  I  C l e a r  program 3 from memory, i f  any.
3EP I  Ac t iva te  program mode and enter following commands as program 3.

• '•
• • •

QP I  E n d  entering program number 3 and quit program mode.
3CP I  Compi le  program number 3.

3CPQ I  Control ler  confirms compilation o f  program number 3 without any
error.

cv
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MM4006 CR Def ine  radius for an

Usage ■  IMM ■  PGM L  I MIP

Syntax C R n n

Parameters
Description n n  [double] —

Range n n
Units n n

Defaults n n  M i s s i n g :  Er ror  C.
Out of range: Er ror  C.

arc of circle = f  (CR, CA)

Radius for an arc of circle.
10-12 to 10100.
Defined motion units.

Description T h i s  command defines to the controller the radius for an element of trajec-
tory of the type: arc of circle = f  (CR, CA). Unless the case of successively
built with the same radius (r, 0) arcs, we have specified the radius by this
command every time before the CA command.

Returns N o n e .

Errors C
V

A

e

Parameter out of limits.
Too long trajectory.

-  Tra jectory:  Arc (r, 0) radius is too small.
-  Tra jectory:  Arc (r, 0) radius is too big.
-  Tra jectory:  Units not translational or not identical.

Rel. Commands C A  —  Def ine  sweep angle and build an arc of circle = f  (CR, CA).
XE —  Te l l  the last element.

Example N T
CR10
CA90

XE
XE, Arc (r, 0), 10, 10, 90

Clear trajectory.
Define radius of an arc of circle = f  (r, 0).
Define sweep angle an build an arc of circle = f  (r, 0).
Tell last element.
Controller tells the built element.

( 1 )
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MM4006 CS Concatenate two strings

Usage ■  IMM ■  PGM C  M1P

Syntax xxCSaa  or xxCS?

Parameters
Description x x  [ i n t ]  S t r i n g  variable number.

aa [str] S t r i n g  to be to be concatenated.
Range x x  1  to 8.

aa 0  or 32 characters.
Units x x  N o n e .

aa N o n e .
Defaults x x  M i s s i n g :  0 .

Out of range: Error  C.
Floating point: Er ror  A.

aa M i s s i n g :  Null string.
Out of range: Only first 32 characters are used.

Description T h i s  command concatenates two strings, the aa string or the #m-string, or
the #pp value converted to ASCII (when the parameter aa is a variable
$Ypp or $Snn), is concatenated in the end of the xx string

Returns I f  the sign "?" takes place of aa and xx is different of zero, this command
reports actual string stocked in the xx numbered string buffer.

Errors A  —  Unknown message code.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands A S  —  Affect string.
DS —  Display strings on screen.

Example
lAS"This " I  Affects "This " in variable SI (SI = "This ').

2AS"is" I  Affects  "is" in variable S2 (S2 = "is").
3AS" " I  Affects  " " in variable S3 (S3 = "  ').

1CS$S2 I  Concatenate S2 to S1 (S1 = "This is").
1CS$S3 I  Concatenate S3 to SI (SI = "This is ').

1CS"a string" I  Concatenate "a string" to SI.
DS$S1 I  Contents of variable Sl.

This is a string I  Displayed on the controller's screen.

C%)
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MM4006 CT R e a d  or set the controller time

Usage ■  IMM ■  PGM ■  MIP

Syntax C T n n

Parameters
Description n n  [ f loat] C o n t r o l l e r  time.

Range n n  N o n -negative floating value.
Units n n  S e c o n d .

Defaults n n  M i s s i n g  or ?: Return the controller time.

Description T h i s  command permits to read or set the controller time at the moment of
the command execution. The controller time indicate the time (in seconds)
evolved from an initial value. This value is set to zero at the moment of
motors on (button MOTOR p r e s s e d  or MO command executed), but it
can be modified later by the CT command at any time. The controller time
evolves only if the controller stays MOTOR Eigi ,  but stops immediately
whenever the controller motors are put off (button MOTOR E n  pressed
or MF command executed).

ON

Returns I f  nn is missing or nn = "?", this command reports the controller time at
the moment of the command execution.

Errors A  —  Unknown message code.
C —  Parameter out of limits.

Rel. Commands —  None.

Example
CT I  R e a d  the controller time.

CTO I  S e t  the controller time to zero.

C )
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MM4006 CX D e f i n e  X position to reach with an
arc of circle = f  (CX, CY)

Usage ■  1MM ■  PGM L i  MIP

Syntax C X n n

Parameters
Description n n  [double] —  X  coordinate to reach with an arc of circle.

Range n n

Units n n
Defaults n n

Description

— -1012 to 1012.

— Defined motion units.
Missing: Er ror  C.

Out of range: Er ror  C.

This command defines to the controller X position to rich with an element
of trajectory of the type: arc of circle = f  (CX, CY).

Returns N o n e .

Errors

Rel. Commands

C —
V —
e —

CY —
XE —
EL —

Example N T
CX10
CY10

XE
XE, Arc (x, y), 10, 10, 90

Parameter out of limits.
Too long trajectory.
Trajectory: Units not translational or not identical.

Define Y position to reach and build an arc of circle = f  (CX, CY).
Tell the last element.
Erase the last element of trajectory.

Clear trajectory.
Define X position of an arc of circle = f  (x, y).
Define Y position an build an arc of circle = f  (x, y).
Tell last element.
Controller tells the built element.
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MM4006 C Y  D e f i n e  Y position to reach and build an
arc of circle = f  (CX, CY)

Usage ■  1MM ■  PGM ❑  MIP

Syntax C Y n n

Parameters
Description n n  [double] —  Y  coordinate to reach with an arc of circle.

Range n n  —  -1012 to 1012.
Units n n  —  Defined motion units.

Defaults n n  M i s s i n g :  Er ror  C.
Out of range: Error  C.

Description T h i s  command defines to the controller Y position to reach and tells to the
controller to build an element of trajectory of the type:
Arc of circle = f(CX, CY).

Returns N o n e .

Errors C  —  Parameter out of limits.
H —  Calculat ion overflow.
V -  T o o  long trajectory.

Type error (arc expected).
-  Tra jectory:  Arc (r, 0) radius is too small.

A -  Trajectory:  Arc (r, 0) radius is too big.
Arc (x, y) circle too small.

e —  Trajectory:  Units not translational or not identical.

Rel. Commands C X  —  Def ine  X position to reach with an arc of circle = f  (CX, CY).
XE —  Te l l  the last element.
EL E r a s e  the last element of trajectory.

Example N T  I  C l e a r  trajectory.
CX10 I  De f ine  X position of an arc of circle = f  (x, y).
CY10 I  Def ine  Y position an build an arc of circle = f  (x; y).

XE T e l l  last element.
XE, Arc (x, y), 10, 10, 90 I  Control ler  tells the built element.

(%)
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MM4006 DF R e a d  following error

Usage ■  IMM ■  PGM ■  MIP

Syntax x x D F

Parameters
Description x x  [int] A x i s  number.

Range x x  1  to 8.

Units x x  N o n e .
Defaults x x  M i s s i n g :  0 .

Out of range: Er ror  B.
Floating point: Er ror  A.

Description T h i s  command reads the following error on an axis. The following error is
defined as the instantaneous difference between the real position, reported
by the encoder, and the theoretical position, calculated by the controller
according to the desired trajectory. Reading the following error for an axis
is important in determining its performance and tuning the servo loop.
If the axis parameter xx is 0 or missing, the controller reads the following
error for all axes simultaneously and returns all four values.
If the command is used inside a program, make sure a host computer is
ready to receive and store the returned data.

Returns x x D F n n  or xx1DFnn1, xx2DFnn2, x x 8 D F n n 8
x x ,  x x i ,  X X 2 ,  X X 8

— A x i s  number.
nn, nni, nn2, n n 8

— F o l l o w i n g  error, in predefined units.

Errors A  —  Unknown message code.
B —  Incorrect axis number.
S —  Communication time-out.

Rel. Commands F E  —  S e t  maximum following error.
TF —  R e a d  filter parameters.

Example 2PA15 I  M o v e  axis #2 to absolute position 15.
2WP10 I  W a i t  for axis #2 to reach position 10.

2DF I  R e a d  following error of axis #2.
2DF0.003 I  Control ler  returns a following error for axis #2 of 0.003.

2WS I  W a i t  for motion to stop on axis #2.
WT200 I  W a i t  200 ms for motion to settle.

2DF i  R e a d  following error at stop on axis #2.
2DF0.001 I  Control ler  returns a following error for axis #2 of 0.001.

(%)
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MM4006 DH D e f i n e  home

Usage ■  IMM ■  K M  ❑  MIP

Syntax x x D H  or xxDH?

Parameters
Description x x  [ i n t ]  —  A x i s  number.

Range x x  —  0  to 8.
? —  Reading of the home value.

Units x x  N o n e .
Defaults x x  M i s s i n g :  0 .

Out of range: Error  B.
Floating point: Er ror  A.

Description T h i s  command defines current position, HOME position. This means that
the current position will be reset to the value preset by ZH or by the front
panel SETUP utility. If the home preset value is 0, this command is equiva-
lent to ZP.

Returns I f  the sign "?" takes place of nn, this command returns the home value.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
D —  Unauthorized execution.

Rel. Commands O R  —  Search for home.

Example 3 O R  1 Per form a home search on axis #3.

3DH I  De f i ne  current position on axis #3 HOME.

( % )
N e v v p o r t  3 . 4 5  E D H 0 1 8 1 E n 1 0 2 0  — 03/03



MM4006 DL D e f i n e  label

Usage ❑  1MM ■  PGM L i  MIP

Syntax x x D L

Parameters
Description x x  [ i n t ]  L a b e l  number.

Range x x  —  1  to 100.
Units x x  N o n e .

Defaults x x  M i s s i n g :  Error  N.
Out of range: Er ror  N.

Floating point: Er ror  A.

Description T h i s  command defines a label inside a program. In combination with JL
(jump to label) command, they provide program flow control.
The operation of the DL/JL command pair is similar to commands in other
computer languages that allow conditional jumps (or GOTOs) to prede-
fined labels in a program.

NOTE
This command does not generate an error when not used inside a pro-
gram. Since it can not do any harm, it is only ignored.

Returns N o n e .

Errors A  U n k n o w n  message code.
L —  Command not at the beginning of a line.
N —  Incor rec t  label number.

Rel. Commands J L  —  J u m p  to label.

Example 3 D L  I  Def i ne  label number 3.

2YL20, 3JL If variable 2 is less than 20, jump to label 3.

c v
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MM4006 DP R e a d  desired position

(%)

Usage ■  IMM ■  PGM ■  MIP

Syntax x x D P

Parameters
Description x x  [ i n t ]  A x i s  number.

Range x x  —  0  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  B.

Floating point: Er ror  A.

Description T h i s  command reads the desired position, the destination of a certain
motion component. If the axis specifier xx is missing or set to  0, the con-
troller returns the desired position for all axes.
The command could be sent at any time but is most often invoked while a
motion is in progress.

Returns x x D P n n  or xx1DPnn1, xx2DPnn2, x x 8 D P n n 8
x x ,  X X 1 ,  x x 2 ,  x x 8

— A x i s  number.
nn, nni, nn2, n n 8

— D e s i r e d  position, in predefined units.

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
D U n a u t h o r i z e d  execution.
S C o m m u n i c a t i o n  time-out.

Rel. Commands PA —  M o v e  to absolute position.
PR —  M o v e  to relative position.

Example 3 T P  I  R e a d  position on axis #3.
3TP5.32 C o n t r o l l e r  returns position 5.32 for axis #3.

3PR2.2 S t a r t  a relative motion of 2.2 on axis #3.
3DP R e a d  desired position on axis #3.

3DP7.52 C o n t r o l l e r  returns desired position 7.52 for axis #3.
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MM4006 DS D isp lay  strings on screen

Usage I  IMM ■  KIM G  MIP

Syntax x x D S a a

Parameters
Description x x  [ i n t ]  —  Fie ld  number.

aa [str ing]  —  Strings to be displayed.
Range x x  0  to 2.

aa 0  to N characters, framed or not framed by two quota-
tion marks "_s".
xx 1  or 2 :  N  = 14.
xx = 0 :  N  = 28.

Units x x  —  None.
aa —  None.

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  C.

Floating point: Er ror  A.
aa M i s s i n g :  Nu l l  string; clears the line or field.

Out of range: On ly  first N characters are used.

Description T h i s  command prints a string on line #5 of the front panel display. If xx = 0
or default, the line #5 is entirely used (28 characters max.). If xx = 1 or 2,
the line #5 is split in two fields, each 14 characters long. The first field on
the left is defined as number 1 and the one on the right as number 2.
Writing to field number 1 (xx = 1) erases the previous text from field num-
ber 1. Writing to field number 2 (xx = 2) erases the previous text from field
number 2. If xx = 0 or default, the controller erases the entire line #5 before
writing its new text.
If some strings (separated by spaces) are to be printed, these strings must
be framed by two quotation marks (s). The printable number of characters
is always N, but the quotation marks are not part of characters of these
strings.
This command is useful for monitoring the status and evolution of a com-
plex program.

Returns N o n e .

Errors A  U n k n o w n  message code.
C —  Parameter  out of limits.
J —  Command authorized only in Programing mode.

Rel. Commands A S  —  Affect  string.
CS —  Concatenates two strings.

Example
lAS "This " I  D e f i n e  string #1.

2AS "is " I  D e f i n e  string #2.
101YS10.5 I  Def i ne  variable #101.

DS$S1$52"a value: "SY101 I  Disp lay  on screen.
This is a value: 10.5 I  Response.

WT4000 I  W a i t  for 4 sec.

In this example, line five of the front panel will display "This is a value: 10.5"
during 4 seconds.

(%)
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MM4006 DY Display a variable

cv

Usage

Syntax

Parameters
Description

Range

Units

Defaults

Description

Returns

Errors

Rel. Commands

Li IMM

xxDYnn

xx [ i n t ]
nn [ in t ]
xx
nn
xx
nn
xx M i s s i n g :

Out of range:
Floating point:

nn M i s s i n g :
Out of range:

■  PGM ❑ MIP

Field number.
Variable number.
0 to 2.
1 to 120.
None.
None.

Error C.
Error C.
Error A.
Error 0.
Error 0.

This command prints a variable's value on line five of the front panel dis-
play. For this purpose, line five is split in two fields, each 13 characters
long. The first field on the left is defined as number 1 and the one on the
right as number 2. Parameter xx selects which field the variable will be dis-
played on.
Writing to field number 1 erases the previous text on the entire line.
Writing to field number 2 erases the previous text only from field number 2.
This command is useful in monitoring the status and evolution of a com-
plex program.

None.

A

J
C

DS
YS
EX

Example
IDS LOOP #

3YSO
4DL

3YA1
2DY3

3YL50, 4JL

Unknown message code.
Parameter out of limits.
Command authorized only in Programing mode.
Variable number out of range.

Display strings on screen.
Initialize variable.
Execute a program.

Print on the first part of line 5 the string "LOOP #".
Set variable #3 to 0.
Define label #4.

Increment variable #3 by 1.
Display variable #3 on the second field of line 5.
If variable #3 is less than 50, jump to label #4.

In this example, line five of the front panel will display "LOOP #N", where N
is the loop count.
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MM4006 ED D isp lay  program error

Usage I I I  IMM ■ P G M  L M I P

Syntax E D n n

Parameters

Description n n  [ in t ]  E n a b l e / d i s a b l e  code.
Range n n  —  O  to 1.
Units n n  —  None.

Defaults n n  M i s s i n g :  Er ror  C.
Out of range: Er ror  C.

Floating point: Er ror  C.

Description T h i s  command activates the program execution error display utility. If nn
is set to 1, the program execution will stop every time an error is encoun-
tered and the following message will be displayed on line 5 of the display:
"Program aborted by error: * "  where "*" represents the ASCII error code.
On line 6, the last function key will be defined as QUIT and the program will
resume execution after pressing this key.
Setting nn to zero disables the program execution error display utility. This
is the default mode of operation. Any error encountered will stop and ter-
minate the program. To determine the error causing the problem use the
TB or TE commands.

Returns N o n e .

Errors C  —  Parameter out of limits.

Ref. Commands T B  —  R e a d  error message.
TE —  R e a d  error code.

Example E D I  I  Act ivate program execution error display utility.
3EX I  S t a r t  executing program #3.

EDO I  D isab le  program execution error display utility.

EDI10181En1020 — 03/03 3.50
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MM4006 E L  E r a s e  the last element of trajectory

Usage ■  IMM •  PGM 1 1 1  MIP

Syntax E L

Parameters N o n e .

Description T h i s  command erases the last entered from actual elements of a trajectory.

Returns N o n e .

Errors D  —  Unauthorized execution.
S —  Communication time-out.
b —  Tra jec to ry  is empty.

Rel. Commands L T  —  Extended list of the trajectory.
NT —  S t a r t  definition of a new trajectory.
XE —  Te l l  the last element.

Example N T  S t a r t  a new trajectory.
LX10 I  I nse r t  an element.

EL i  Erase  this element.
XT I  R e a d  number of trajectory elements.

XTO I  Control ler  returns 0.

c v
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MM4006 E O  Automatical execution on power on

Usage I I  IMM •  PGM ❑  MIP

Syntax x x E O n n  or EO?

Parameters
Description x x  [ i n t ]  P r o g r a m  number to execute on power on.

nn [ i n t ]  N u m b e r  of times on execution.
Read program number to execute and number of times
of execution.

Range x x  1  to 127.
nn —  1  to 2147385345.

Units x x  N o n e .
nn N o n e .

Defaults x x  M i s s i n g :  0  (no program execution on power on).
Out of range: Error  F.

Floating point: Er ror  A.
nn M i s s i n g :  1  (one time of execution).

Out of range: Er ror  C.

Description T h i s  command sets the program number that is automatically executed on
power on. If xx is zero or missing, no program is executed. If nn is missing,
the xx numbered program is executed one time.

Returns I f  the sign "?" takes place of the nn value and xx missing, this command
reports the number of the program that is executed on power on and num-
ber of times of execution.

Errors A  —  Unknown message code.
C —  Parameter out of limits.
F —  Program number incorrect.

Rel. Commands E X  —  Execute  a program.

Example 2 E 0  I  S e t  program #2 to be executed one time on power on.
EO? I  R e a d  executed on power on program number.

EO, 2, 1 I  Control ler  tells the program #2 to be executed one time on power
on.

EO I  Rese t  automatical execution - no program is executed on power on.

(%)
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MM4006 EP E d i t i o n  of program

Usage ■  IMM ❑  PGM L I  MIP

Syntax x x E P n n

Parameters
Description x x  [ i n t ]  P r o g r a m  number

nn [ in t ]  P r o g r a m  line number.
Range x x  1  to 127.

nn 1  to 32767.
Units x x  N o n e .

nn N o n e .

Defaults x x  M i s s i n g :  Error  F.
Out of range: Error  F.

Floating point: Error  A.
nn M i s s i n g :  Append to the end of program #xx.

Out of range: Er ror  C.
Floating point: Er ror  A.

Description T h i s  command sets the controller in Programing mode. All the commands
following this one will not be executed immediately but stored in memory
as part of program number xx. Programs can be entered in any order. To
exit program entry mode and return to immediate mode, use the QP com-
mand.
If a program already exists, the new commands entered will be inserted to
the line #nn of program if nn is valid, or added to the end of program if nn
is missing. So to replace a program, it must be first deleted using XX com-
mand.

Returns N o n e .

Errors A  -  Unknown message code.
C —  Parameter out of limits.
D —  Unauthorized execution.
F —  Program number incorrect.

-  Unauthorized command in Programing mode.
M P r o g r a m  is too long.

Rel. Commands C P  C o m p i l e  program.
EX E x e c u t e  a program.
QP —  Q u i t  program mode.
XL -  De le te  one line of program.
XX —  Erase  program.

Example 3 X X  I  C l e a r  program 3 from memory, i f  existing
3EP I  Ed i t i on  of program 3

1PA10 I  E n t e r  a line
1WS I  E n t e r  a line
3QP I  Q u i t  Edition of program 3
3LP I  L i s t  program 3

1PA10
1WS I  T h e  program is listed

( % )
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MM4006 EP E d i t i o n  of program (cont.)

3EP E d i t i o n  of program 3.
2PA 1 0 E n t e r a  line.

2WS E n t e r  a line.
3QP Q u i t  edition of program 3.
3LP L i s t  program 3.

1PA10
I WS

2PA10
2WS T h e  program is now listed.

3EP3 E d i t i o n  of program 3, insert at line #3.
DS " '  WAIT ' "  E n t e r a  line.

1 SB E n t e r a  line.
WT5000 E n t e r  a line.

1 CB E n t e r  a line.
3QP Q u i t  Edition of program 3.
3LP L i s t  program 3.

1PA10
1 WS

DS*** WAIT ***
ISB

WT2000
ICB

2PA10
2WS I  T h e  program is now listed.

3EX I  Execute the program 3.

(%)
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MM4006 ET Execution of trajectory

Usage •  IMM •  PGM L I  MIP

Syntax E T ,  ETx or ETy

Parameters N o n e .

Description E T :  E x e c u t e  trajectory on two axis (X and Y).
ETx: Execute  trajectory on axis X alone
ETy: Execute  trajectory on axis Y alone.
This command first verifies all parameters and entered elements of the tra-
jectory then direct the controller to start the execution of the trajectory. If
an error occurs or the necessary conditions to the execution are not com-
plete the trajectory execution is not started and the command returns a
code of error.

NOTE
To avoid errors, the desired order of commands is:
• Preparation: NT, FA.
• Edition of trajectory: LX, LY, MX, MY, CR, CA, CX, CY, etc.
• Edit ion of generation of synchronization pulses: NB, NE, NI or NN

(option).
• Se t  trajectory velocity and acceleration: VV, VS (option).
• A l low generation of pulses on interpolation: NS (option).
• Execution of trajectory: ET.
• Synchronization software: WI or WN (option).

Returns N o n e .

Errors B  —  Incor rec t  axis number.
D —  Unauthorized execution.
S —  Communication time-out.
b —  Tra jec to ry  is empty.
• —  Trajectory:  Units not translational or not identical.

-  Synchronization pulses generation impossible.
h T r a j e c t o r y :  execution exceeds physical or logical limits.

Rel. Commands V S  -  Def ine the vector acceleration on trajectory (trajectory acceleration).
VV —  Def ine  the vector velocity on trajectory (trajectory velocity).

Example N T  I  S t a r t  new trajectory.
LX10 I  E lement  I.

CR20, CA90 E l e m e n t  2.
LY40 I  E lement  3.
NB2 I  S e t  starting point of synchronization pulses (beginning of element 2).
NE2 I  S e t  ending point of synchronization pulses (end of element 2).

NI0.1 I  S e t  step: generate pulses for every (curvilinear) trajectory step of 0.1
unit.

W 5  I  S e t  trajectory velocity of 5 units/sec.
VS40 I  S e t  trajectory acceleration of 40 units/sect.

NS I  A l l o w  generation of pulses on interpolation.
ET I  Execute trajectory.

WN2 W a i t  for beginning of element 2.
1SB I  S e t  I/O output port number I.

WN3 I  W a i t  for beginning of element 3.
1 CB I  C l e a r  I/O output port number I.
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MM4006 EX Execute  a program

Usage ■  1MM H  PGM H  MIP

Syntax x x E X n n

Parameters
Description x x  [int] P r o g r a m  number.

nn [ in t ]  N u m b e r  of times to execute the program.
1 to 127.
0 to 2147483648.
nn = 0 corresponds to an infinite number of times.

Range

Units

Defaults

X X

11111

xx
nn
xx

nn

Missing:
Out of range:

Floating point:
Missing:

Out of range:
Floating point:

None.
None.
Error F.
Error F.
Error A.
1.
Error C.
Decimal part truncated.

Description T h i s  command starts executing a program. When the command is received,
the controller first compiles the program, checking for errors similar to the
CP command. If an error is encountered, the compilation stops and the
controller reports the type of error found. If no error is found, the con-
troller executes the program line by line or according to the flow control
instructions.
During program execution, only commands that ask for information or that
stop the motion are allowed. Any of the following commands will terminate
a program: AB, AP, MF and ST. The easiest way to stop program execution
is by using the AP command, the other ones have wider effects.
EX command is capable to execute subroutines (program without EX com-
mand inside, integrated in the main program)

Returns N o n e .

Errors A  —  Unknown  message code.
C —  Parameter out of limits.
F
G

Program number incorrect.
Program does not exist.
Unauthorized command in Programing mode.

See Appendix A for additional list of Programing errors.

Rel. Commands A P  —
CP —

Example l E P
1PA10, 2PAIO

2EX
3EX
4EX
OR
QP

2EP
SB

lAS"This "
2AS"is "
1CS$S2

Abort program.
Compile program.

Program 1 edition (main program).
Displacement of two axis.
Execute the program 2 .
Execute the program 3.
Execute the program 4.
Origin search for all of axis.
Quit main program.
Program 2.
Set bits.
Define string #1.
Define string #2.
Concatenate string #1 and string #2.
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MM4006 EX Execute a program (cont.)

DS$S1"a string"
WT3000

QP
3EP

3AS"a value: "
101YS99.99

3CS$Y101
DS$Sl$S3 " !"

WT3000
QP

4EP
1PR-20, WS
2PR-20, WS

CB
WT1000

QP
This is a string

This is a value: 99.99 !

Display on screen.
Wait for 3 seconds.
Quit the program 2.
Program 3.
Define string #3.
Define value #101.
Concatenate string #3 and value #101.
Display on screen.
Wait for 3 seconds.
Quit the program 3.
Program 4.
Displacement of axe 1.
Displacement of axe 2.
Clear bits.
Wait for 1 second.
Quit the program 4.
Displayed on the controller's screen.
Displayed on the controller's screen.

C%)
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MM4006 F A  D e f i n e  the tangent angle for the first point

Usage ■  IMM ■  K W  I  1 MIP

Syntax F A n n  or FA?

Parameters
Description n n  [double] —  Tangent angle value at first point of trajectory.

Range n n  z 0 . 0  to < 360.0.
Units n n  D e g r e e s .

Defaults n n  M i s s i n g :  0 .
Out of range: Er ror  X.

Description T h i s  command defines to the controller what will he angle of the tangent at
the first point. This value is necessary if you want to start a new trajectory
with the start tangent angle other than 0. So this command is enabled only
when the number of elements of trajectory is zero.

NOTE
On NT command, the controller assumes that the angle of  the first tan-
gent is 0.

Returns N o n e .

Errors D  U n a u t h o r i z e d  execution.
S C o m m u n i c a t i o n  time-out.
X T r a j e c t o r y :  first angle definition error.

Rel. Commands N T  —  S t a r t  definition of a new trajectory.

Example N T  I  S t a r t  a new trajectory.
FA45.0 I  De f i ne  first tangent angle is 45°.

C%
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MM4006 FB L a b e l  function key

Usage H  IMM ■  KIM ❑  MIP

Syntax x x F B a a

Parameters
Description x x  [ i n t ]  F u n c t i o n  key number.

aa [str ing]  L a b e l  to be displayed.

Range x x  1  to 8.
aa 0  to 6 characters.

Units x x  N o n e .
aa N o n e .

Defaults x x  M i s s i n g :  Error  0.
Out of range: Error  0.

Floating point: Er ror  A.
aa M i s s i n g :  Clears the selected function key label.

Out of range: Truncates label to the first 6 characters.

Description T h i s  command allows the user to define a label for a function key. Using
the FD or WF command will display the use-defined function keys.
For the xx value, the four function keys are numbered from 1 to 8, from left
to right.

NOTE
The command is valid only in Programing mode, where the function
keys are not used by the normal operation of the controller.

Returns N o n e .

Errors A  U n k n o w n  message code.
J C o m m a n d  authorized only in Programing mode.
0 V a r i a b l e  number out of range.

Rel. Commands F C  C l e a r  function key line.
FD D i s p l a y  function keys.
WF — W a i t  for function key.

Example 3 X X  I  C l e a r  program #3 from memory, i f  any.
3EP I  Act iva te  program mode and enter following commands as program

#3.
4FBSTOP I  Def ine  custom label for function key #4 as STOP.

• • •
•••

7WF I  Disp lay  the custom function key label(s) (STOP), wait for a valid
function key to be pressed and put its ASCII code in variable #7.

FC I  C l e a r  function key display line.

(%)
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MM4006 FC C l e a r  function key line

Usage I _  J IMM ■  PGM ❑  MIP

Syntax F C

Parameters N o n e .

Description T h i s  command clears the function key line displayed by the FD or WF com-
mands. It is intended to be used in conjunction with the FB, FD and WF
commands to build front panel interactive programs.

NOTE
The command is valid only in Programing mode, applying only to the
custom-defined function keys, not the ones used by the normal operation
of the controller.

Returns N o n e .

Errors A —
J —

Unknown message code.
Command authorized only in Programing mode.

Rel. Commands F B  —  L a b e l  function key.
FD —  Disp lay  function keys.
WF — W a i t  for function key.

Example 3 X X  I  C l e a r  program #3 from memory, i f  any.
3EP A c t i v a t e  program mode and enter following commands as program

#3.
4FBSTOP I  De f i ne  custom label for function key #4 as STOP.

7WF I  D i sp lay  the custom function key label(s) (STOP), wait  for a valid
function key to be pressed and put its ASCII code in variable #7.

FC I  C l e a r  function key display line.

(%J
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MM4006 FD D isp lay  function keys

Usage E  IMM ■  PGM C 1  MIP

Syntax F D

Parameters N o n e .

Description T h i s  command displays the function keys defined with the FB command. It
is intended to be used in conjunction with the FB, FC and WF commands to
allow the user to build front panel interactive programs.

NOTE
The command is valid only in Programing mode, applying only to the
custom defined function keys, not the ones used by the normal operation
of the controller.

Returns N o n e .

Errors A  —  Unknown message code.
J —  Command authorized only in Programing mode.

Rel. Commands F B  —  L a b e l  function key.
FC —  C l e a r  function key line.
WF — W a i t  for function key.

Example 3 } 0 (  I  C l e a r  program #3 from memory, i f  any.
3EP I  Act iva te  program mode and enter following commands as program

#3.
4FBSTOP I  De f i ne  custom label for function key #4 as STOP.

• • .

FD I  D isp lay  the custom function key label(s) (STOP).

FC I  C l e a r  function key display line.
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MM4006 FE — Set maximum following error

Usage

Syntax

Parameters
Description

Range

Units

Defaults

Description

Returns

Errors

Rel. Commands

■  IMM ■  PGM

xxFEnn or xxFE?

xx l i n t ]
nn [f loat]

xx
nn

MIP

Axis number.
Maximum allowed following error.
1 to 8.
2 x encoder resolution to maximum device travel.
Reading of the maximum following error value.

xx N o n e .
nn P r e s e t  units in SETUP mode.
xx M i s s i n g :

Out of range:
Floating point:

nn M i s s i n g :
Out of range:

Error B.
Error B.
Error A.
Error C.
Error C.

This command sets the maximum allowed following error for an axis. This
error is defined as the difference between the real position and the theoret-
ical position of a motion device. The real position is the one reported by
the position sensing device (encoder, scale, etc.) and the theoretical posi-
tion is calculated by the controller each servo cycle. If, for any axes and
any servo cycle, the following error exceeds the preset maximum allowed
following error, the controller stops motion on all axes and turns power off
to all motors.
The command can be sent at any time but i t  has no effect unti l  the UF
(update filter) is received.

If the sign "?" takes place of nn, this command returns the maximum fol-
lowing error value.

A —
B —
C —

Unknown message code.
Incorrect axis number.
Parameter out of limits.

TF —  R e a d  filter parameters.
UF —  Upda te  servo filter.

Example 3FE0.1 I  S e t  maximum following error for axis #3 to 0.1.

•••
•••

3UF I  Update  PID filter; only now the FE command takes effect.
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MM4006 F F  S e t  maximum master-slave following error

Usage ■  IMM ■  PGM M I P

Syntax x x F F n n  or xxFF?

Parameters
Description x x  [int] A x i s  number.

nn [f loat] N e w  value of maximum allowed master-slave following
error.
Read the actual maximum allowed master-slave follow-
ing error.

Range x x  1  to 8.
nn 2  x axis encoder resolution to maximum axis travel.

Units x x  N o n e .
nn P r e s e t  units in SETUP mode.

Defaults x x  M i s s i n g :  Error  B.
Out of range: Er ror  B.

Floating point: Er ror  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ror  C.

Description T h i s  command sets the maximum allowed master-slave following error for
a slave axis. This error is defined as the difference between the position
error of master axis and is divided by master-slave reduction ratio position
error of the slave axis. The position error of an axis is defined as the differ-
ence between the theoretical position and the real position of this axis. If,
for any axes and any servo cycle, the master-slave following error exceeds
the preset maximum allowed master-slave following error, the controller
stops motion on all axes and turns power off to all motors.

Returns I f  the sign "?" takes place of the nn value, this command reports the actual
value of the maximum allowed master-slave following error.

Errors A  —  Unknown message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands F E  —  S e t  maximum following error.

Example 3FF0.1 I  S e t  maximum allowed master-slave following error for axis #3 to 0.1
units.

3FF? I  R e a d  maximum master-slave following error of axis #3.
3FF0.1 I  Control ler  tells the value of this parameter.

(%)
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MM4006

0.01-20 0.001
20-250 0.010

250-500 0.020
500-1000 0.100

1000-2500 0.500
2500-5000 1.000

FT S e t  output frequency

Usage ■  1MM ■  PGM ■  MIP

Syntax F i n n

Parameters

Description n n  [ f loat] —  Desired frequency.
Range n n  —  0  and 0.01 to 5000.

Units n n  —  Hz .
Defaults n n  M i s s i n g :  0 .

Out of range: Er ro r  D.
Non-increment: Rounded to nearest frequency increment (see table).

Description T h i s  command controls the output signal on pin 24 of the 25-pin auxiliary
connector. The nn parameter represents the frequency of the output sig-
nal. Setting nn to 0 disables the frequency generator. The output has an
open collector configuration and a frequency range and resolution shown
in the following table:

F (Hz) AF (Hz)
(Output frequency) ( F r e q u e n c y  resolution)

NOTE
For the hardware definition of the frequency generator port, please see
Appendix B, Connector Pinouts, Auxiliary Connector.

Returns N o n e .

Errors D  —  Unauthorized execution.

Rel. Commands N o n e .

Example
FT218.24 I  S e t  an output frequency of 218.240 Hz on pin 24 of the auxiliary con-

nector.

(%)
EDI10181En1020 — 03/03 3.64 r l e v v p o r t .



MM4006 GQ — Set global trace mode

Usage ■  IMM ■  PIM

Syntax G Q n n  or GQ?

Parameters
Description n n  [ in t ]  N u m b e r  of samples.

Range n n

■  MIP

— 0  to 4000.
— Reading of the NMax Value.

Units n n  N o n e .
Defaults n n  M i s s i n g :

Out of range:
Floating point:

Error C.
Error C.
Decimal part truncated.

Description T h i s  command sets the global trace mode. If the command is sent with the
nn set between 1 and 4000, the controller starts immediately recording in
memory the theoretical position, the actual position of all axes and the 4
analog inputs. The number of samples stored is the one specified by nn
and the sample interval is the one set by the SQ command. To read the
recorded trace data use the TQ command. To  disable the global trace
mode set nn to 0.

NOTE
Since it starts executing immediately, the best use of this command is in
the same line of program with the displacement for better control of exe-
cution delays.

Returns I f  the sign "?" takes place of nn, this command reports the number of pos-
sible max. points in global trace mode.

Errors C  —  Parameter out of limits.

Rel. Commands N Q  —
SQ —
TQ —

Read global acquisition nr.
Set global sample rate.
Read global trace data.

Example
SQ0.002 I  S e t  global trace sample period to 2 msec.

GQ500, 2PR5, 2WS I  S e t  global trace mode for 500 data points, perform a motion of
5 units on axis #2 and wait for stop.

TQ I  R e a d  global trace data.

( )
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MM4006 GR — Set master-slave reduction ratio

Usage ■ I M M  ■ P G M  L M I P

Syntax x x G R n n  or xxGR?

Parameters
Description x x  [int] A x i s  number.

nn [float] N e w  value of maximum allowed master-slave following
error.
Read the actual maximum allowed master-slave follow-
ing error.

Range x x  1  to 8.
nn 0 . 0 0 0 1  to 10000.

Units x x  —  None.
nn N o n e .

Defaults x x  M i s s i n g :  Error  B.
Out of range: Error  B.

Floating point: Er ror  A.
nn M i s s i n g :  1.0.

Out of range: Er ror  C.

Description T h i s  command sets the master-slave reduction ratio for a slave axis. The
displacement of the slave axis is the one of the master axis multiplied by
this coefficient.

NOTE
Use the GR command carefully. The slave axis will also have its speed
and acceleration in the same ratio than the position.
Be careful that the ratio used for the slave axis doesn't cause overflow of
this axis parameters (speed, acceleration), especially with ratios greater
than 1.

NOTE
If the CD command is used in conjunction with the SS command and GR
command, the slave axis cycle value must be equal to the master axis
cycle value multiplied by the master-slave reduction ratio.

Returns I f  the sign "?" takes place of the nn value, this command reports the actual
value of the master-slave reduction ratio.

Errors A  —  Unknown message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands S S  —  S e t  master-slave mode.

Example
2GR100 I  S e t  master-slave ratio for axis #2 to 100.

2GR? I  R e a d  master-slave reduction of axis #2.
2GR100 I  Control ler  tells the value of this parameter.

(%)
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MM4006 HT S e t  home type

Usage ■ I M M  ■ P G M  L . J M I P

Syntax x x H T n n  or xxHT?

Parameters
Description x x  [ i n t ]  —  A x i s  number.

nn [double] —  N e w  value.
Range x x  1  to 8.

nn 0  to 1.
0 use home switch and encoder index pulse.
I use floating home.
2 use home switch only.

Units x x  N o n e .
nn N o n e .

Defaults x x  M i s s i n g :  Error  B.
Out of range: Error  B.

Floating point: Er ror  A.
nn M i s s i n g :  Error  C.

Out of range: Error  C.

Description T h i s  command sets the new type of home search executed by the con-
troller when receiving the OR command. Real home means that the con-
troller will move the stage to find the home position, floating means that
the controller will assume the current position to be the new home.

Returns I f  the "?" sign takes place of nn parameter, the controller returns the cur-
rent home type.

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands O R  —  Search for home.

Example 1 H T ?  I  Request the current home type for axis #1.
1 HTO I  Control ler  returns the current home type of this axis.

1HT1 I  S e t  floating home on axis #1.
1HT? I  Request the current home type for axis #1.

IHT1 I  Control ler  returns the current home type of this axis.

C%,
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MM4006 IE I f  I/O input is equal

Usage ■  IMM ■  PGM ❑  MIP

Syntax x x l E n n

Parameters
Description x x  [ i n t ]  I / O  input bit number.

nn [ in t ]  —  I / O  input bit or byte state.

Range x x  0  to 8.
nn —  0  to 1 or 0 to 255.

Units x x  —  None.
nn —  None.

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  E.

Floating point: Er ror  A.
nn M i s s i n g :  Error  C.

Out of range: Error  C.
Floating point: Er ror  C.

Description T h i s  command is one of the flow control instructions, enabling a condition-
al execution of a command line depending on the state of an I/O input bit. It
must be placed at the beginning of the command line of which execution it
controls. If the selected bit xx has the specified state nn, all following com-
mands on that line are executed. If xx is set to 0 or missing, the test is per-
formed on the entire I/O input byte and then nn could have a value from 0
to 255, representing the byte value to compare it with.
As described in the Command Syntax paragraph, a line is defined as all
commands between two line terminators.
Even though the command can be used on a line in immediate mode, its
real value is inside a program.

Returns N o n e .

Errors A  U n k n o w n  message code.
C P a r a m e t e r  out of limits.
E —  Incor rec t  I/O channel number.
L —  Command not at the beginning of a line.

Rel. Commands O E  —  Te s t  I/O output.

Example
31E0, 1PA2.34 I  I f  I/0 input bit #3 is low, move axis #1 to position 2.34.
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MM4006 JL — Jump to label

(%)

Usage ❑  IMM ■  PGM 1  MIP

Syntax x x J L

Parameters
Description x x  [ i n t ]  L a b e l  number.

Range x x  1  to 100.
Units x x  N o n e .

Defaults x x  M i s s i n g :  Er ror  N.
Out of range: Er ror  N.

Floating point: Er ror  A.

Description T h i s  command changes the flow of the program execution by jumping to a
predefined label. This is a flow control command that alters the normal
sequential flow of a program. It must be used in conjunction with a DL com-
mand which defines a label.

Returns N o n e .

Errors A  U n k n o w n  message code.
J C o m m a n d  authorized only in Programing mode.
K U n d e f i n e d  label.
N I n c o r r e c t  label number.

Rel. Commands D L  —  Define label.

Example 3 D L  D e f i n e  label number 3.

2YL20, 3JL I  I f  variable 2 is less than 20, jump to label 3.
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MM4006 KC A b o r t  command line

Usage ■  1MM I . : 1  PGM ■  MIP

Syntax K C

Parameters N o n e .

Description T h i s  command stops a program or a command line in execution. On recep-
tion of this command, the controller will finish executing the command in
progress, abort execution of the remaining ones and return to the immedi-
ate mode.

Returns N o n e .

Errors N o n e .

Rel. Commands A B  —  A b o r t  motion.
ST —  S t o p  motion.
MF —  M o t o r  OFF.
MO — M o t o r  ON.

Example K C  I  F i n i s h  executing command in progress and abort the remaining com-
mands.

(%)
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MM4006 KD S e t  derivative gain

Usage ■  IMM ■  PGM M I P

Syntax x x K D n n

Parameters
Description x x  [int] —  Axis number.

nn [float] —  Derivative gain factor Kd.
Range x x  —  1  to 8.

nn —  0  to 1.
Units x x  —  None.

nn N o n e .
Defaults x x  M i s s i n g :  Er ror  B.

Out of range: Er ror  B.
Floating point: Er ror  A.

nn M i s s i n g :  Error  C.
Out of range: Er ror  C.

Description T h i s  command sets the derivative gain factor Kd of the PID closed loop. It
is active for any motion device that has been selected to operate in closed
loop, including those driven by stepper motors.
The command can be sent at any time but i t  has no effect until the UF
(update filter) is received.
See the "Servo Tuning" section on how to adjust the PID filter parameters.

Returns N o n e .

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands K I  S e t  integral gain.
KP S e t  proportional gain.
UF U p d a t e  servo filter.

Example
31CD0.01 Set derivative gain factor for axis #3 to 0.01.

•• •
•••

3UF I  Update  PID filter; only now the KD command takes effect.

< % . )
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MM4006 KI S e t  integral gain

Usage ■  1MM ■  PGM I  i MIP

Syntax x x K l n n  or xxKl?

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [ f loat] i n t e g r a l  gain factor Ki.
Range x x  1  to 8.

nn 0  to 1.
Reading of the integral gain factor Ki value.

Units x x  N o n e .
nn N o n e .

Defaults x x  M i s s i n g :  Er ro r  B.
Out of range: Er ro r  B.

Floating point: Er ro r  A.
nn M i s s i n g :  Er ro r  C.

Out of range: Er ro r  C.

Description T h i s  command sets the integral gain factor Ki of the PID closed loop. It is
active for any motion device that has been selected to operate in closed
loop, including those driven by stepper motors.
The command can be sent at any time but it has no effect until the UF
(update filter) is received.
See the "Servo Tuning" section on how to adjust the PID filter parameters.

Returns I f  the sign "?" takes place of nn, this command returns the integral gain fac-
tor Ki value.

Errors A  —  Unknown message code.

Rel. Commands

B —  Incorrect axis number.
C —  Parameter out of limits.

KD —  S e t  derivative gain.
KP —  S e t  proportional gain.
UF —  Update servo filter.

Example
3KI0.01 set integral gain factor for axis #3 to 0.01.

• • •
• -•

3UF I  Update  P1D filter; only now the K1 command takes effect
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MM4006 KP — Set proportional gain

Usage •  IMM ■ P G M  J M I P

Syntax x x K P n n  or xxKP?

Parameters
Description x x  [int] —  Axis number.

nn [float] —  Proportional gain factor Kp.
Range x x  —  1  to 8.

nn 0  to 1.
— Reading of the proportional gain factor Kp value.

Units x x  —  None.
nn N o n e .

Defaults x x  M i s s i n g :  Error  B.
Out of range: Er ror  B.

Floating point: Er ror  A.
nn M i s s i n g :  Er ro r  C.

Out of range: Er ror  C.

Description T h i s  command sets the proportional gain factor Kp of the PID closed loop.
It is active for any motion device that has been selected to operate in
closed loop, including those driven by stepper motors.
The command can be sent at any time but i t  has no effect until the UF
(update filter) is received.
See the "Servo Tuning" section on how to adjust the PID filter parameters.

Returns I f  the sign "?" takes place of nn, this command returns the proportional
gain factor Kp value.

Errors A  —  Unknown message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands K D  —  S e t  derivative gain.
KI —  S e t  integral gain.
UF —  Update servo filter.

Example
3KP0.0 1 I  S e t  proportional gain factor for axis #3 to 0.01.

3UF I  Upda te  PID filter; only now the KP command takes effect.
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MM4006 K S  S e t  saturation level of integral factor
in position loop PID corrector

Usage ■  1MM ■  PGM M I P

Syntax x x K S n n  or xxKS?

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [float] N e w  saturation level of integral factor.
Read the actual saturation level.

Range x x
nn

1 to 8.
0 to 1.

Units x x  N o n e .
nn N o n e .

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

Floating point: Er ror  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ror  C.

Description T h i s  command sets the saturation level of integral factor of the PID posi-
tion closed loop. This is evaluated in nn (0 to 1) times of the maximum pos-
sible level of output signal.
The command can be sent at any time but i t  has no effect unti l  the UF
(update filter) is received.

Returns I f  the sign "?" takes place of the nn value, this command reports the actual
saturation level (0 to 1 times) of integral factor of the PID position closed
loop.

Errors A  —  Unknown message code.
B —  Incorrect axis number.
C —  Parameter out of limits.

Rel. Commands K D  —  S e t  derivative gain.
K1 —  S e t  integral gain.
KP —  S e t  proportional gain.
UF —  Update servo filter.

Example
3KS0.5 Set integral saturation factor for axis #3 to 0.5.

3UF I  Update  PID filter; only now the KS command takes effect.
3KS? I  Disp lay  actual value of KS.

3ICS0.5 I  Control ler  tells the value.
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MM4006 LP L i s t  program

Usage ■  IMM ❑  PGM i  MIP

Syntax x x L P

Parameters
Description x x  [ i n t ]  P r o g r a m  number.

Range x x  1  to 127.
Units x x  N o n e .

Defaults x x  M i s s i n g :  Er ror  F.
Out of range: Error  F.

Floating point: Er ro r  A.

Description T h i s  command reads a specified program from RAM and sends i t  to the
selected communication port (RS-232-C or IEEE-488). During the transmis-
sion no other command should be sent to the controller.
To read a program from the non-volatile memory, first use the MP com-
mand to download its content in RAM.

Returns P r o g r a m  listing.

Errors A  —  Unknown message code.
F —  Program number incorrect.
G —  Program does not exist.

Unauthorized command in Programing mode.

Rel. Commands M P  —  Download EEPROM to RAM.

Example M P  I  C o p y  programs from EEPROM to RAM
3LP I  L i s t  program number 3.

IPAO P r o g r a m  listing.
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MM4006 LT Extended list of the trajectory

Usage ■  IMM ■  PGM I  I MIP

Syntax x x L T

Parameters
Description x x  [ i n t ]  E l e m e n t  number.

Range x x  1  to 100.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  C.

Description T h i s  command retrieves from the controller the extended form of an ele-
ment of trajectory.

NOTE
When the element number is 0 or absent, all elements of the trajectory
will be listed.

Returns T h e  returned value is dependent of the element type and is as follow, when
element is:
• f  (LX): x x L T a a ,  X = xx, Y = yy, A = tt
• f  (LY): x x L T b b ,  X = XX, Y = yy, A = tt
• f  (MX, MY): xxLTcc, X = xx, Y = yy, A = tt
• f  (CX, CY): xxLTdd, X = XX, Y = yy, A = tt, R r r ,  B = ss, S = ww
• f  (CR, CA): xxLTee, X = XX, Y = yy, A = tt, R = rr, B = ss, S w w
where:
as —  L i n e  (x, 8).
bb -  L i n e  (y, 0).
cc -  L i n e  (x, y).
dd -  A r c  (x, y).
ee A r c  (r, 0).
xx -  X  end position of the element.
yy —  Y  end position of the element.
tt -  A n g l e  of the tangent at the end position.
rr —  Rad ius  of the circle.
ss —  S t a r t  angle for a circle.
ww S w e e p  angle for a circle.

Errors C  —  Parameter  out of limits.
S —  Communication time-out.

Rel. Commands X T  -  Te l l  number of elements in the trajectory.
XE —  Te l l  the last element.

Example N T  I  C l e a r  trajectory.
CR10 I  De f i ne  radius of an arc of circle = f  (r, 0).
CA90 I  De f i ne  sweep angle an build an arc of circle = f  (r, 0).

1LT I  Extended list of a trajectory.
1LT, Arc (r, 0), X = 10, Y= 10, A = 90, R = 10, B= 270, S = 90

Controller tells the built element.
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MM4006 LX D e f i n e  X position and build a

Usage •  IMM

Syntax L X n n

Parameters
Description n n

Range n n
Units n n

Defaults n n

Description

line segment = f  (LX, tangent)
■  PGM ❑  MIP

[double] —  X  coordinate to reach with a line segment.
— -1012 to 1012.

Preset units in SETUP mode.
Missing: Error  C.

Out of range: Er ror  C.

This command defines to the controller to build an element of trajectory of
the type: line segment = I  (LX, tangent).

Returns N o n e .

Errors

Rel. Commands

C
H
S
V
Y

e

LY
XE

— Parameter out of limits.
— Calculat ion overflow.
— Communication time-out.
-  T o o  long trajectory.
-  Trajectory:  Line (x, y). Line expected.
-  Tra jectory:  Line (x, 0) or Line (y, 0) impossible.
-  Trajectory:  Units not translational or not identical.

-  De f ine  Y position and build a line segment = f  (LY, tangent).
— Te l l  the last element.

Example N T
FA45.0

LX10
XE

XE, Line (x, 0), 10, 10, 45

Clear trajectory.
Define input tangent = 45'.
Define and build line segment = f  (10.0, 45.0).
Tell last element.
Controller tells the built element.
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MM4006 LY D e f i n e  Y position and build a

Usage ■  1MM

Syntax L Y n n

Parameters
Description n n

Range n n
Units n n

Defaults n n

Description

line segment = f  (LY, tangent)
■  K M  L  NIII)

[double] —  Y  coordinate to reach with a line segment.
— -1012 to 1012.
— Preset units in SETUP mode.

Missing: Error  C.
Out of range: Error  C.

This command defines to the controller to build an element of trajectory of
the type: line segment = f  (LY, tangent).

Returns N o n e .

Errors

Rel. Commands

Example

XE, Line (y, 0), 10, 10, 45

C
H
S
V
Y
e

LX
XE

Parameter out of limits.
Calculation overflow.
Communication time-out.
Too long trajectory.
Trajectory: Line (x, y). Line expected.
Trajectory: Units not translational or not identical.
Trajectory: Line (x, 0) or Line (y, 0) impossible.

Define X position and build a line segment = f  (LX, tangent).
Tell the last element.

NT I  C l e a r  trajectory.
FA45.0 I  De f i ne  input tangent = 45°.

LY10 I  Def ine  and build line segment = f  (10.0, 45.0).
XE I  Te l l  last element.

Controller tells the built element.
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MM4006 MC — Set manual mode

Usage ■  1MM ■  PGM U  MIP

Syntax M C

Parameters N o n e .

Description T h i s  command activates the manual jog mode. In this mode, axes can be
manually moved by pressing the appropriate low or high speed jog buttons
on the front panel numerical keypad.
To exit the manual jog mode, press the QUIT function key. The manual jog
mode can be terminated remotely by using the ST o r  AR commands.
Turning the motor power off from the front panel or using the MF com-
mand also exits the manual jog mode.

NOTE
If the display was disabled by using the RD command, it  will be re-
enabled as long as the manual mode is active.

ATTENTION
If the motor power is off when the command is issued, it will turn it on
and then enter the manual jog mode.

Returns N o n e .

Errors D  —  Unauthorized execution.

Rel. Commands M F  —  M o t o r  OFF.
ML —  S e t  local mode.
MR — S e t  remote mode.
ST —  S t o p  motion.

Example M C  I  E n t e r  manual jog mode.
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MF M o t o r  OFF

Usage ■  IMM ■  PCM ■  MIP

Syntax x x M F

Parameters
Description x x  [ i n t ]  A x i s  number.

Range x x  0  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Error  B.

Floating point: Er ror  A.

Description T h i s  command should be used as an emergency stop. On reception of this
command, the controller stops motion on the indicated axis with a fast
deceleration and then turns motor power OFF. If xx is missing, the con-
troller stops motion on all axes
The command can be also used to turn the motors off when a manual
adjustment of the stage is desired.

Returns N o n e .

Errors A  —  Unknown message code.
B —  Incor rec t  axis number.

Rel. Commands A B  —  A b o r t  motion.
MO — M o t o r  ON.
ST —  S t o p  motion.

Example M F  I  S t o p  all motion and turn motor off
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MM4006 MH S e t  manual velocity

Usage ■  1MM ■  PGM !  1 MIP

Syntax x x M H n n  or xxMH?

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [ f loat] M a n u a l  jog high velocity value.
Range x x  1  to 8.

nn -  10-6 to the programed velocity value in SETUP mode.
— Reading of the manual velocity value.

Units x x  N o n e .
nn P r e s e t  units in SETUP mode/second.

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

Floating point: Er ror  A.
nn M i s s i n g :  Er ro r  C.

Out of range: Er ro r  C.

Description T h i s  command sets the manual jog high velocity value of an axis (from
front panel or joystick). This is the high speed manual jog mode, activated
by simultaneously pressing the center key with a direction key. The manual
jog low speed is 1/10 of the high speed.
The manual jog high speed can also be changed from the front panel SETUP
menu.

Returns I f  the sign "?" takes place of nn, this command returns the manual velocity
value.

Errors A  -  Unknown message code.
B —  Incorrect axis number.
C —  Parameter out of limits.

Rel. Commands N o n e .

Example
2MH4.5 I  S e t  axis #2 manual jog high velocity to 4.5.

2MH? I  R e a d  manual jog high velocity of axis #2.
2MH4.5 I  Control ler  returns a manual velocity value of 4.5 units/sec.
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MM4006 ML S e t  local mode

Usage ■  1MM ■  PGM I  MIP

Syntax M L

Parameters N o n e .

Description T h i s  command activates the local mode. In this mode, the control is passed
to the front panel and all its functionality becomes available.
To return to remote mode use MR command.

NOTE
If the ML command is issued while a program or a motion is in progress,
the controller will first abort the program and stop all axes, similarly to a
ST command, before switching to local mode.

Returns N o n e .

Errors D  —

Rel. Commands M C  —  S e t  manual mode.
MR — S e t  remote mode.

Unauthorized execution.

Example M L  I  S e t  local mode.
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MM4006 MO M o t o r  ON

Usage ■  IMM ■  PGM L l  MIP

Syntax x x M O

Parameters

Description x x  [ i n t ]  A x i s  number.
Range x x  0  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  B.

Floating point: Er ror  A.

Description T h i s  command returns motor power on for the indicated axis. If xx is miss-
ing, all axes are turned power on. It is equivalent to the front panel MOTOR
r i n  button.

CAUTION
If the motor power is turned off by the controller detecting a fault condi-
tion, before turning the power back on, make sure that the cause of the
fault is corrected.

CAUTION
This command takes 1.5 second to be executed. Read the axis status with
the TX command to check it is ended.

Returns N o n e .

Errors A  —  Unknown message code.
B —  Incor rec t  axis number.

Rel. Commands A B  —  A b o r t  motion.
MF —  M o t o r  OFF.
ST —  S t o p  motion.

Example M O  I  T u r n  power on to all motors.
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MM4006 MP Download EEPROM to RAM

Usage ■  IMM P G M  C L  MIP

Syntax M P

Parameters N o n e .

Description T h i s  command copies the programs stored in non-volatile memory to RAM.
When a program is called for  execution or  editing, i t  is automatically
copied to RAM. When it is erased from RAM with XX command, i t  can be
restored from nonvolatile memory with this command.

Returns N o n e .

Errors I  —  Unauthorized command in Programing mode.

Rel. Commands L P  —  L i s t  program.
XX —  Erase  program.
SM —  S a v e  program.

Example M P  I  C o p y  programs from non-volatile memory to RAM.
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MM4006 MR S e t  remote mode

Usage ■  1MM ■  PGM ❑  MIP

Syntax M R

Parameters N o n e .

Description T h i s  command activates the remote mode. In this mode all function keys
and the keypad on the front panel are disabled. The front panel still dis-
plays motion and status information but only the power and motor power
buttons remain active.
Not recommended for use in Programing mode.

NOTE
If the MR command is issued while a program or a motion is in progress,
the controller will first abort the program and stop all axes, similarly to a
ST command, before switching to remote mode.

Returns N o n e .

Errors D  —  Unauthorized execution.

Rel. Commands M C  —  S e t  manual mode.
ML —  S e t  local mode.

Example M R  I  S e t  controller in remote mode.
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MM4006 MS R e a d  motor status

Usage ■  IMM ■  PGM ■  MIP

Syntax x x M S

Parameters
Description x x  [ i n t ]  A x i s  number.

Range x x  —  0  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  B.

Floating point: Er ror  A.

Description T h i s  command reads the motor status byte of the specified axis. If the axis
number (xx) is missing or set to 0, the controller returns the motor status
bytes for all four axes, separated by a comma.
Each bi t  of  the status byte represents a particular axis parameter, as
described in the following table:

Bit # F u n c t i o n Meaning for
0 1

0 A x i s  in Motion N O  Y E S
Motor power O N  O F F
Motion direction N e g a t i v e  P o s i t i v e
Right (+) travel limit N o t  tripped T r i p p e d
Left (-) travel limit N o t  tripped T r i p p e d
Mechanical zero signal L o w  H i g h
Not used —  D e f a u l t

7 N o t  used Default
The byte returned is in the form of an ASCII character. Converting the ASCII
code to binary will give us the status bits values.

NOTE
For a complete ASCII to binary conversion table see Appendix F.

Returns x x M S a a  or xx1MSaa1, xx2MSaa2, xx3MSaa3, xx4MSaa4
XX,  X X I ,  XX2 ,  x x 3 ,  x x 4

— A x i s  number.
aa, aal, aa2, aa3, aa4

-  ASCI I  character representing the status byte.

Errors A  -  Unknown message code.
B —  Incor rec t  axis number.
S —  Communication time-out.

Rel. Commands T S
TX

— R e a d  controller status.
-  R e a d  controller activity.

Example 2 M S  I  R e a d  motor status byte for axis #2.
2MSe I  Control ler  returns character e, or ASCII character 101; converting 101

to binary we get 01100101 which has the following meaning: axis in
motion, motor power ON, motion direction positive, no  limits
tripped and mechanical zero high.
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MM4006 MT M o v e  to travel limit switch

Usage I I  IMM ■  PGM C l  MIP

Syntax x x M T n n

Parameters

Description x x  [ i n t ]  A x i s  number.
nn T y p e  of limit.

Range x x  1  to 8.
nn —  +  or -.

Units x x  N o n e .
nn N o n e .

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

nn M i s s i n g :  Er ror  C.
Out of range: Er ror  C.

Description T h i s  command directs the MM4006 to move until i t  senses the physical
travel limit. The parameter + or - sets the direction of motion.
Normally, when a travel l imit switch is encountered during motion, the
MM4006 stops all motion and generates an error message and turns the
motor's power off. However, with this command, reaching the travel limit is
the desired function so other motions wil l  not be stopped and an error
message will not be generated.

NOTE
It is recommended to set the velocity of the stage to not more than 10%
of its maximum velocity when using this command to avoid mechanical
damage.

Returns N o n e .

Errors A  —  Unknown message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands M V  —  In f in i te  movement.

Example 1 M T +  I  M o v e  axis #1 to positive limit.
3MT- I  M o v e  axis #3 to negative limit.
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MM4006 MV In f in i t e  movement

Usage ■  IMM ■  PGM ■  MIP

Syntax x x M V +  or xxMV-

Parameters

Description x x  [ i n t ]  A x i s  number.
Displacement in positive direction.
Displacement in negative direction.

Range x x  I  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

Floating point: Er ror  A.

Description T h i s  command starts an infinite movement with the velocity predefined by
VA command. To stop movement, use ST command.

NOTE
While a motion is in progress, care should be taken not to reverse direc-
tion of motion. When this command is received, the controller verifies if
it will produce a change of direction. I f  so, it will refuse the execution
and set error code D.

NOTE
If the axis was previously defined as a synchronized axis, MV command
do not generate a motion. For synchronized axes use SE command to
execute a motion.

NOTE
Using of the this command is possible only after setting of a periodic
cycle (CD command) and only for rotary stages.

Returns N o n e .

Errors

Rel. Commands

A —
B —
D —

Unknown message code.
Incorrect axis number.
Unauthorized execution.

AC —  S e t  acceleration.
MT —  M o v e  to travel limit switch.
PA —  M o v e  to absolute position.
PR —  M o v e  to relative position.
ST —  S t o p  motion.
VA —  S e t  velocity.

Example 2 VA 8  I  S e t  velocity of axis #2 to 8 units/sec.
2CD360 I  S e t  cycle value to 360' and activate the mode.

2MV+ I  M o v e  axis #2 with velocity of 8 units/sec.
ST I  S t o p  motion.
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MM4006 MX D e f i n e  X position for a
line segment = f  (MX, MY)

Usage ■  IMM ■  PGM M I P

Syntax M X n n

Parameters
Description n n  [double] —  X  coordinate to reach with a line segment.

Range n n  - 1 0 2  to 1012.
Units n n  —  Preset units in SETUP mode.

Defaults n n  M i s s i n g :  Er ror  C.
Out of range: Er ror  C.

Description T h i s  command defines to the controller X position to reach with an ele-
ment of trajectory of the type:
Line segment = f  (MX, MY).

Returns N o n e .

Errors C  —  Parameter out of limits.
S —  Communication time-out.
V T o o  long trajectory.
Y T r a j e c t o r y :  Line (x, y). Line expected.
Z T r a j e c t o r y :  Line (x, y). Too big discontinuity.
e T r a j e c t o r y :  Units not translational or not identical.

Rel. Commands M Y  — Def ine  Y position and build a line segment = f  (MX, MY).
XE —  Te l l  the last element.

Example N T  C l e a r  trajectory.
MX10 D e f i n e  X  position of a line segment = f  (x, y).
MY10 I  Def i ne  Y position an build a line segment = f  (x, y).

XE I  Te l l  last element.
XE, Line (x, y), 10, 10, 45 I  Control ler  tells the built element.
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MM4006 MY D e f i n e  Y position and build a
line segment = f  (MX, MY)

Usage ■  IMM ■  PGM ❑  MIP

Syntax M Y n n

Parameters
Description n n  [double] —  Y  coordinate to reach with a line segment.

Range n n  —  -1012 to 1012.
Units n n  —  Preset units in SETUP mode.

Defaults n n  M i s s i n g :  Er ror  C.
Out of range: Error  C.

Description T h i s  command defines to the controller the Y position to reach and tells to
the controller to build an element of trajectory of the type:
Line segment = I  (MX, MY).

Returns N o n e .

Errors C  —  Parameter out of limits.
S C o m m u n i c a t i o n  time-out.
V T o o  long trajectory.
Y —  Tra jectory:  Line (x, y). Line expected.
Z —  Tra jectory:  Line (x, y). Too big discontinuity.
e —  Trajectory:  Units not translational or not identical.

Rel. Commands M X  —  Def ine  X position for a line segment = f  (MX, MY).
XE —  Te l l  the last element.

Example N T  C l e a r  trajectory.
MX10 D e f i n e  X  position of a line segment = f  (x, y).
MY10 I  Def i ne  Y position an build a line segment = f  (x, y).

XE I  Te l l  last element.
XE, Line (x, y), 10, 10, 45 I  Control ler  tells the built element.

ED110181En1020 — 03/03 3.90 MevvpOrt .



MM4006 NB S e t  trajectory element
where the generation of pulses starts

Usage ■  IMM ■  PGM U  MIP

Syntax N B n n  or NB?

Parameters
Description n n  [ in t ]  N u m b e r  of trajectory element where the pulses genera-

tion commences.
— Read the number of trajectory element where the puls-

es generation starts.
Range n n  —  1  to 100.
Units n n  —  None.

Defaults n n  M i s s i n g :  I .
Out of range: Er ror  C.

Description T h i s  command sets number of trajectory element where the generation of
pulses commences. The generation of pulses is started immediately in the
beginning of this element.

Returns

Errors

NOTE
As the total element number of a trajectory may be inferior than 100 and
the value of NB must be s the value of NE s the total element number,
this value of NB will be reexamined in NS and ET commands.

If the sign "?" takes place of the an value, this command reports the num-
ber of trajectory element where the generation of pulses commences.

A U n k n o w n  message code.
B I n c o r r e c t  axis number.
C P a r a m e t e r  out of limits.
D U n a u t h o r i z e d  execution.

Rel. Commands N E
NI
NN

Example N B 3  I
NB? I

NB3 I

Set trajectory element where the generation of pulses ends.
Set step (curvilinear distance) between Synchronization pulses.
Set number of synchronization pulses to generate.

Generation of pulses starts at the beginning of the element #3.
Read element number where the generation of pulses starts.
Controller tells the value.

c v
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MM4006 NE S e t  trajectory element
where the generation of pulses ends

Usage ■  IMM ■  PGM C  MIP

Syntax N E n n  or NE?

Parameters

Description n n  [ in t ]  N u m b e r  of trajectory element where the pulses genera-
tion ends.
Read the number of trajectory element where the puls-
es generation ends.

Range n n  1  to 100.

Units n n  N o n e .
Defaults n n  M i s s i n g :  1 .

Out of range: Er ror  C.

Description T h i s  command sets number of trajectory element where the generation of
pulses ends. The generation of pulses is ended immediately in the end of
this element.

NOTE
As the total element number of a trajectory may be inferior than 100 and
the value of NB must be s the value of NE s the total element number,
this value of NE will be reexamined in NS and ET commands.

Returns I f  the sign "?" takes place of the nn value, this command reports the num-
ber of trajectory element where the generation of pulses ends.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands NB —  S e t  trajectory element where the generation of pulses starts.
NI —  S e t  step (curvilinear distance) between Synchronization pulses.
NN —  S e t  number of synchronization pulses to generate.

Example N E 4  I  Generation of pulses ends at the end of the element #4.
NE? I  R e a d  element number where the generation of pulses ends.

NE4 I  Control ler  tells the value.

ED110181E111020 -  03/03 3.92
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MM4006 NI S e t  step (curvilinear distance)
between Synchronization pulses

Usage ■  IMM ■  PGM '  1 MIP

Syntax N l n n  or NI?

Parameters
Description n n  [long] N e w  value of step between pulses.

Read step.
Range n n  —  *  Max DC and Y axis encoder resolution).

Units n n  C u r r e n t  unit.
Defaults n n  0  or missing: N O  pulse is generated.

Out of range: Error  C.

Description T h i s  command sets the value of step between pulses to generate between
the elements defined by NB and NE. If nn is default or zero, the generation
of pulses of synchronization is disabled.
This value of NI will be reexamined in ET command.

NOTE
Because NI and NN are complement commands, the last entered NI com-
mand value replaces all of NI or NN commands' one entered previously.

Returns I f  the sign "?" takes place of the nn value, this command reports the step
between Synchronization pulses to generate. 0 means that no pulse is gen-
erated.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands NB —  S e t  trajectory element where the generation of pulses starts.
NE —  S e t  trajectory element where the generation of pulses ends.
NN —  S e t  number of synchronization pulses to generate.

Example N I 0 . 5  I  S e t  step between pulses to 0.5 unit.
NI? I  R e a d  number of pulses to generate.

NI0.5 I  Control ler  tells the value.

(%)
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MM4006 N N  — Set number of synchronization pulses to generate

Usage ■  IMM ■  PGM C  MIP

Syntax N N n n  or NN?

Parameters
Description n n  [long] —  N e w  value of number of pulses to generate.

— Read the defined number of pulses to generate.

Range n n  2  to 2147385345.

Units n n  —  None.
Defaults n n  0  or missing: NO pulse is generated.

Out of range: Error  C.

Description T h i s  command sets the number of synchronization pulses to generate
between the elements defined by NB and NE. If nn is default or zero, the
generation of pulses of synchronization is disabled.
The possible maximum value of NN is MPN (Maximum Pulse Number) that
will be examined in ET command.

NOTE
Because NI and NN are complement commands, the last entered NN com-
mand value replaces all of NI or NN commands' one entered previously.

Returns I f  the sign "?" takes place of the nn value, this command reports the num-
ber of synchronization pulses to generate between the elements defined by
NB and NE. 0 means that no pulse is generated.

Errors A  U n k n o w n  message code.
B —  Inco r rec t  axis number.
C P a r a m e t e r  out of limits.

Unauthorized execution.

Rel. Commands N B  S e t  trajectory element where the generation of pulses starts.
NE S e t  trajectory element where the generation of pulses ends.
NI S e t  step (curvilinear distance) between Synchronization pulses.

Example N N I 1  I  S e t  number of pulses to I I .
NN? I  R e a d  number of pulses to generate.

NNI I C o n t r o l l e r  tells the value.

(%)
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MM4006 N P  S e t  decimal digits number of position display

Usage I I  IMM •  PGM L I I  MIP

Syntax x x N P n n  or xxNP?

Parameters
Description x x  [ i n t ]  —  A x i s  number.

nn [ in t ]  —  N e w  value of displayed resolution.
Range x x  —  1  to 8.

nn 1  to MDR (Maximum Display Resolution).
Units x x  N o n e .

nn N o n e .
Defaults x x  M i s s i n g :  Er ror  B.

Out of range: Error  B.
Floating point: Er ror  A.

nn M i s s i n g :  Default value of actual unit.
Out of range: Error  C.

Description T h i s  command sets new value of number of digits after the decimal point of
on screen displayed position values. The MDR value, dependant on the
actual unit, is described below:

Unit m m  p m  I n  m i n  p i n  D g  G r  R a d  m R d  p R d  I n c
MDR 6  3  7  4  1  6  6  6  3  1  0

To restore the default value of the actual unit, use xxNP.

NOTE
This command returns an error code if the actual unit is Inc.

Returns I f  the sign "?" takes place of the nn value, this command reports the num-
ber of decimal digits after the decimal point of on screen displayed posi-
tion values.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands S F  S e t  axis mechanical motion device.
SN —  S e t  axis displacement units.

Example
1SFUTM100CCO.5HA I  S e t  mechanical driver to UTMIOOCC0.5HA.

1SNmI. I  S e t  unit to minch.
1NP4 I  S e t  position displayed precision to 4.

(%>
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MM4006 NQ R e a d  global acquisition nr.

Usage

Syntax

Parameters

Description

Returns

Errors

Rel. Commands

■  1MM ■  PGM ■  Mil'

NQ

None.

This command reads the current number of global trace acquisitions. During
a global trace mode initiated by the GQ command, the number of stored sam-
ples can be read to monitor the progress of the acquisition process.

NQnn
nn —  N u m b e r  of acquired samples.

S -
GQ —
SQ —
TQ —

Example
SQ0.005
GQ1000

2PRO.2, 3PR1
NQ

NQ157
NQ

NQ342
WS, NQ

NQ1000

Communication time-out.

Set global trace mode.
Set global sample rate.
Read global trace data.

Set global trace sample period to 5 ms.
Enable trace mode for axis #2 and acquire 1000 samples.
Start a relative motion on axis #2 and axis #3.
Read the number of samples acquired.
Controller reports 157 global trace samples acquired.
Read the number of samples acquired.
Controller reports 342 global trace samples acquired.
Wait for stop and read the number of samples acquired.
Controller reports 1000 global trace samples acquired.

cv
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MM4006 N S  A l l o w  generation of pulses on interpolation

Usage ■  IMM ■  PGM L 1  MIP

Syntax N S

Parameters N o n e .

Description T h i s  command, together with ET command, verifies the correctness of data
entered by NB, NE and NI, NN before allow generation of pulses along the tra-
jectory. If a condition is not satisfied, the generation of pulses is disabled and
the command returns an error. If not, pulses are generated and at every
moment where a pulse is generated, the X and Y axis positions are stocked in
the global trace buffer and can be reread by TQ command.
The pulses are generated on pin 12 of the 25-pin auxiliary connector with a
pulse width of about 5 psec.

NOTE
This command, i f  successful, erases effect of the global trace mode
defined previously by any GQ command.

NOTE
This command, if used, must precede immediately ET command.

Returns N o n e .

Errors D  —  Unauthorized execution.
Synchronization pulses generation impossible.

Rel. Commands N B  —  S e t  trajectory element where the generation of pulses starts.
NE —  S e t  trajectory element where the generation of pulses ends.
NI —  S e t  step (curvilinear distance) between Synchronization pulses.
NN —  S e t  number of synchronization pulses to generate.

Example
NT, FA90 I  Init ialization.

CR10, CA 5 I  Element  1.
CA350 E l e m e n t  2.

CA5 E l e m e n t  3.
NB2 S e t  pulses start to element 2.
NE2 S e t  pulses end to element 2.

NN21 2 1  pulses will be generated within element 2.
VV5 S e t  trajectory velocity to 5 units/sec.

NS A l l o w  generation of pulses on interpolation.
ET E x e c u t e  trajectory with generation of pulses.
TQ R e a d  stocked data.

( k )
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MM4006 N T  S t a r t  definition of a new trajectory

Usage ■  IMM ■  PGM M I P

Syntax N T

Parameters N o n e .

Description T h i s  command tells to the controller to reset the trajectory buffer and to get
ready to load a new trajectory for execution. NT sets the initial position (X,
Y) and first tangent angle to 0.0.

Returns N o n e .

Errors D  —  Unauthorized execution.
S —  Communication time-out.

Rel. Commands E L  —  Erase  the last element of trajectory.
LT —  Extended list of the trajectory.
XE —  Te l l  the last element.

Example N T  I  Rese t  current trajectory.

c v
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MM4006 OA S e t  home search acceleration

Usage ■  IMM ■  PGM 1 1 M I P

Syntax x x O A n n

Parameters
Description x x  [ i n t ]  —  A x i s  number.

nn [ i n t ]  —  Acceleration value.

Range x x  1  to 8.
nn 1 0 - 6  to the programed value in SETUP mode.

Units x x  N o n e .
nn P r e s e t  units in SETUP mode/sect.

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ro r  B.

Floating point: E r ro r  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ro r  C.

Description T h i s  command sets the acceleration and deceleration portion of the veloci-
ty profile generator for home search. All subsequent home search accelera-
tions and decelerations will be executed with the new value.

Returns N o n e .

Errors A  —  Unknown message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands O H  — S e t  home search high velocity.
OL —  S e t  home search low velocity.
OR —  Search for home.

Example
30A50 I  S e t  home search acceleration to 50 units/sec' for axis #3.

C%
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MM4006 OE T e s t  I/O output

Usage

Syntax

Parameters
Description

Range

Units

Defaults

Description

■  IMM ■  PGM M I P

xxOEnn

xx [ i n t ]
nn [ in t ]

xx
nn

x x

nn

— I / O  output bit number.
— I / O  output bit or byte state.

0 to 8.
0 to 1 or 0 to 255.

xx M i s s i n g :
Out of range:

Floating point:
nn M i s s i n g :

Out of range:
Floating point:

None.
None.
0.
Error E.
Error A.
Error C.
Error C.
Decimal part truncated.

This command is one of the flow control instructions, enabling a condition-
al execution of a command line depending on the state of an I/O output bit.
It must be placed at the beginning of the command line of which execution
it controls. If the selected output bit xx has the specified state nn, all fol-
lowing commands on that line are executed. If xx is set to 0 or missing, the
test is performed on the entire I/O output byte and then nn could have a
value from 0 to 255, representing the byte value to compare it with.
As described in the "Command Syntax" paragraph, a line is defined as all
commands between two line terminators.

Even though the command can be used on a line in immediate mode, its
primary use is inside a program.

Returns N o n e .

Errors A U n k n o w n  message code.
C P a r a m e t e r  out of limits.
E I n c o r r e c t  I/O channel number.
L C o m m a n d  not at the beginning of a line.

Rel. Commands I E -  I f  I/O input is equal.

Example
30E0, 1PA2.34 I If 1/0 output bit #3 is low, move axis #1 to position 2.34.

(%)
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MM4006 OH — Set home search high velocity

Usage I I I  1MM ■  PUM L i  MW

Syntax x x O H n n  or xx0H?

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [float] —  Home search velocity.

Range x x  1  to 8.
nn 0 . 0 0 0 0 0 1  to Maximum motion speed defined in SETUP.

Reading of the home search velocity value.
Units x x  N o n e .

nn U n i t s / s e c .
Defaults x x  M i s s i n g :  Er ror  B.

Out of range: Er ro r  B.
Floating point: Er ror  A.

nn M i s s i n g :  Er ror  C.
Out of range: Er ro r  C.

Description T h i s  command sets the high velocity of the HOME search algorithm of the
selected axis.
For a detailed description of the home search routine see the Home Search
paragraph in the Motion Control Tutorial section.

Returns I f  the sign "?" takes place of nn, this command returns the home search
velocity value.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands OA —  S e t  home search acceleration.
OL —  S e t  home search low velocity.
OR —  Search for home.

Example 30H10 I  S e t  home search high velocity of axis #2 to 10 units/sec.

(%)
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MM4006 OL S e t  home search low velocity

Usage ■  IMM ■  PGM E  MIP

Syntax x x O L n n

Parameters
Description x x  [ i n t ]  —  A x i s  number.

nn [float] L o w  velocity value.
Range x x  1  to 8.

nn 1 0 - 6  to Maximum motion speed defined in  SETUP
mode.

Units x x  N o n e .
nn P r e s e t  units in SE'T'UP mode/second.

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

Floating point: Er ro r  A.
nn M i s s i n g :  Er ro r  C.

Out of range: Er ro r  C.

Description T h i s  command sets the desired value for low absolute velocity used during
home search.
For a detailed description of the home search routine see the home search
paragraph in the Motion Control Tutorial section.

Returns N o n e .

Errors A  —  Unknown message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands O A  —  S e t  home search acceleration.
OH —  S e t  home search high velocity.
OR —  Search for home.

Example 3 0 L 5  I  S e t  home search low velocity to 5 units/sec to axis #3.

cv
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MM4006 OR — Search for home

Usage ■  IMM ■  PGM M I P

Syntax x x O R n n

Parameters
Description x x  [int] —  Axis number.

nn [ in t ]  H o m e  search position option.
Range x x  0  to 8.

nn —  0  to 2.
nn = 0: Move to zero position instead of origin search.
nn = 1: Search mechanical zero and encoders top zero.
nn = 2: Search mechanical zero, but do not search
encoders top zero.

Units x x  N o n e .
nn —  None.

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  B.

Floating point: Er ror  A.
nn M i s s i n g :  1 .

Out of range: Er ror  C.

Description T h i s  command executes a home search routine on the axis specified by xx.
If xx is missing or set to 0, a home search is initiated sequentially on all
installed axes, in the order specified in the General SETUP util ity on the
front panel.
For details on how to set the home search axes sequence see the System
Setup paragraph of the Introduction section.
For a detailed description of the home search routine see the Home Search
Motion Profile Section in the Motion Control Tutorial section.

NOTE
There is a maximum allowed time for this command to execute, defined
in the front panel General SETUP menu. If  the motion device does not
find the home position in the specified time, the controller stops the
search and turns motor power off.

NOTE
This command should be executed once every time the power is turned
on. There is no need to issue this command in any other case since the
controller always keeps track of position, even when the motor power is
off.

Returns N o n e .

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
C P a r a m e t e r  out of limits.

Rel. Commands DH —  Def ine  home.
HT —  S e t  home type.
OH —  S e t  home search high velocity.
ZH —  S e t  and save hard home preset position.

Example 3 0 R 1  I  Per form a search of mechanical zero and encoders top zero, on axis
#3.

( )
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MM4006 PA M o v e  to absolute position

Usage ■  1MM ■  PGM C  MIP

Syntax x x P A n n

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [ f loat]  A b s o l u t e  position destination.

Range x x  —  1  to 8.
nn A n y  position within the software travel limits.

Units x x  —  None.
nn D e f i n e d  m o t i o n  units.

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

Floating point: Er ror  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ror  C.

Description T h i s  command initiates an absolute motion. When received, the selected
axis xx will move, with the predefined acceleration and velocity to the
absolute position specified by nn.

NOTE
If the motor power is turned off, MO command which turns motor power
on is executed before PA command, except if the controller has detected
a fault condition.

NOTE
Even though the command is accepted while a motion is in progress,
care should be taken not to reverse direction of motion. When this com-
mand is received, the controller verifies if it will produce a change of
direction. If so, it will refuse the execution and set error code D.

NOTE
If the axis was previously defined as a synchronized axis, PA command
will only set the destination but not generate a motion. For synchronized
axes use SE command to execute a motion.

Returns N o n e .

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
C P a r a m e t e r  out of limits.
D U n a u t h o r i z e d  execution.

Rel. Commands A C  S e t  acceleration.
PR M o v e  to relative position.
ST S t o p  motion.
VA S e t  velocity.

Example 3 VA 8  I  S e t  velocity of axis #2 to 8 units/sec.
3PA12.34 I  M o v e  axis #3 to absolute position 12.34.

(%)
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MM4006 P B  S e t  start position of generation of pulses
of synchronization

Usage ■  IMM •  PGM L i  MIP

Syntax x x P B n n  or xxPB?

Parameters

Description x x  [int]
nn [float]

Axis number.
New value of start position of generation of pulses.
Pulses of synchronization for the axis #xx.

Range x x  1  to 8.
nn

Units x x
nn

Defaults xx M i s s i n g :
Out of range:

Floating point:
nn M i s s i n g :

Out of range:

Min. logical allowed position to Max. logical allowed
position.
None.
Preset units in SETUP mode.
Error B.
Error B.
Error A.
0.
Error C.

Description T h i s  command sets start position of generation of pulses of synchroniza-
tion for an axis.
The command can be sent at any time but it has no effect until the PS com-
mand is received.

Returns I f  the sign "?" takes place of the nn value, this command reports the start
position of generation of pulses of synchronization for xx numbered axis.

Errors A  —
B —
C —

Rel. Commands

Unknown message code.
Incorrect axis number.
Parameter out of limits.

PE —  S e t  end position of generation of pulses of synchronization.
PI —  S e t  step of generation of pulses of synchronization.

Example 2PB-10 Set start position for axis 412 to -10 units.

2PB? I  A c t u a l  value of PB ?
2PB-20 Controller tells the actual value.

2PS I  Upda te  PB, PE, PI and allow pulses.

2PB? I  A c t u a l  value of PB
2PB-10 Controller tells the actual value.
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MM4006 P E  S e t  end position of generation of pulses
of synchronization

Usage ■  IMM ■  PGM C  MIP

Syntax x x P E n n  or xxPE?

Parameters
Description x x  [int]

nn [ f loat]

Range

Units

Defaults

Axis number.
New value of end position of generation of pulses.
Read the actual end position of generation of pulses of
synchronization for the axis #xx.

xx 1  to 8.
nn M i n .  logical allowed position to Max. logical allowed

position.
xx N o n e .
nn P r e s e t  units in SETUP mode.
xx M i s s i n g :

Out of range:
Floating point:

nn M i s s i n g :
Out of range:

Error B.
Error B.
Error A.
0.
Error C.

Description T h i s  command sets end position of generation of pulses of synchronization
for an axis.
The command can be sent at any time but it has no effect until the PS com-
mand is received.

Returns I f  the sign "?" takes place of the nn value, this command reports the end
position of generation of pulses of synchronization for xx numbered axis.

Errors A —
B —
C —

Unknown message code.
Incorrect axis number.
Parameter out of limits.

Rel. Commands P B  -  S e t  start position of generation of pulses of synchronization.
P1 -  S e t  step of generation of pulses of synchronization.

Example 2PE10 I  S e t  end position for axis #2 to 10 units.

2PE? I  A c t u a l  value of PE ?
2PE20 I  Control ler  tells the actual value.

2PS I  Upda te  PB, PE, P1 and allow pulses.

2PE? I  A c t u a l  value of PE .2
2PE10 Controller tells the value.
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MM4006 P I  S e t  step of generation of pulses of synchronization

(%)

Usage

Syntax

Parameters

Description

II 1MM •  PGM 1  MIP

xxPlnn or xxPl?

xx [int]
nn [float]
7

Range x x
nn

Units x x
nn

Defaults x x  M i s s i n g :
Out of range:

Floating point:
nn 0  or missing:

Out of range:

Description

Returns

Errors

Rel. Commands

Example

Axis number.
New value of step of generation of pulses.
Read the actual step of generation of pulses of synchro-
nization for the axis #xx.
1 to 8.
2 x Encoder precision to maximum allowed travel.
None.
Preset units in SETUP mode.
Error B.
Error B.
Error A.
Stop generation of pulses.
Error C.

This command sets step of generation of pulses of synchronization for an
axis. If nn is default or zero, the generation of pulses of synchronization is
disabled.
The command can be sent at any time but it has no effect until the PS com-
mand is received.
The minimum value of step: the displacement of stage within Tba„ will be
verified in PS command.

If the sign "?" takes place of the nn value, this command reports the step of
generation of pulses of synchronization for xx numbered axis. 0 means that
no pulse is generated.

A —
B
C —

Unknown message code.
Incorrect axis number.
Parameter out of limits.

PB —  S e t  start position of generation of pulses of synchronization.
PE —  S e t  end position of generation of pulses of synchronization.

2PI0.1 I  S e t  step of pulses for axis #2 to 0.1 unit.

2PI? A c t u a l  value of PI ?
2P10.5 Controller tells the actual value.

2PS I  Update  PB, PE, PI and allow pulses.

2PI? I  A c t u a l  value of P1 ?
2P10.1 Controller tells the value.
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MM4006 PR M o v e  to relative position

Usage ■  1MM ■  PGM I  M I P

Syntax x x P R n n

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [float] R e l a t i v e  motion increment.
Range x x  1  to 8.

nn A n y  value that will not cause exceeding the software
limits.

Units x x  N o n e .
nn —  Defined motion units.

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ro r  B.

Floating point: Er ror  A.
nu M i s s i n g :  Er ror  C.

Out of range: Er ror  C.

Description T h i s  command initiates a relative motion. When received, the selected axis
xx will move, with the predefined acceleration and velocity, to a relative
position nn units away from the current position.

NOTE
If the motor power is turned off, MO command which turns motor power
on is executed before PR command, except if the controller has detected
a fault condition.

NOTE
Even though the command is accepted while a motion is in progress,
care should be taken not to reverse direction of motion. When this com-
mand is received, the controller verifies if  it will produce a change of
direction. If so, it will refuse the execution and set error code D.

NOTE
If the axis was previously defined as a synchronized axis, PR command
will only set the destination but not generate a motion. For synchronized
axes use SE command to execute a motion.

Returns N o n e .

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter  out of limits.
D —  Unauthorized execution.

Rel. Commands A C  S e t  acceleration.
PA M o v e  to absolute position.
ST S t o p  motion.
VA —  S e t  velocity.

Example 3 VA 8  I  S e t  velocity of axis #3 to 8 units/sec.
3PR2.34 I  M o v e  axis #3 2.34 units away from the current position.

(%)
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MM4006 P S  A l l o w  generation of pulses on motion

Usage •  IMM •  PGM L l  MIP

Syntax x x P S p p

Parameters

Description x x  [ i n t ]  A x i s  number.
pp [h i t ]  A u x i l i a r y  parameter.

Range x x  1  to 8.
PP 0  to 3.

Units x x  N o n e .
PP N o n e .

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

Floating point: Er ror  A.
PP M i s s i n g :  0 .

Description T h i s  command verifies the correctness of data entered by PB, PE and P1
before allow generation of pulses for an axis. If a condition is not satisfied,
the generation of pulses is disabled and the command returns an error. If
not, pulses are generated in the course of axis displacement.
At every moment where a pulse is generated:
• I f  pp = 0 or missing: actual position of xx axis is stocked in the axis trace

buffer and can be reread by TT command.
• I f  pp = 1: actual positions of all axis are stocked in the global trace buffer

and can be reread by TQ command.
• I f  pp = 2: actual positions are not stocked.
• I f  pp = 3 this command is used on-line (axis in movement) to update PB,

PE or PI commands that are newly entered.
The pulses are generated on pin 11 of the 25-pin auxiliary connector with a
pulse width of about 5 psec.

NOTE
This command, if successful, erases the effect of trace mode defined pre-
viously by TM command if pp = 0 or missing, or the effect of trace mode
defined previously by GQ command if pp = 1.

NOTE
This command, if used with pp 3 ,  must precede immediately PA, PR or
SE command.

NOTE
The starting and ending axis motion must be out of the interval defined
by PB and PE commands.

Returns N o n e .

Errors A
B
D —
f —

Unknown message code.
Incorrect axis number.
Unauthorized execution.
Synchronization pulses generation impossible.

( )
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MM4006

Rel. Commands

Example

PS A l l o w  generation of pulses on motion (cont)

PR — S e t  start position of generation of pulses of synchronization.
PE —  S e t  end position of generation of pulses of synchronization.
PI —  S e t  step of generation of pulses.

1P13-20 I S e t  start position for axis #1 to -20 units.
1PEO I  S e t  end position for axis #1 to 0 units.
1P12 S e t  step to 2 units.

1PA-50 D i s p l a c e m e n t  without generation of pulses.
1PS I  A l l o w  generation of pulses.

11'A50 I  Displacement with generation of pulses.
1PB10 N e w  PB.
1PE30 N e w  PE

1P11 N e w
1WP5 I  W a i t  the axis #1 for 5 units.
1PS3 U p d a t e  PB, PE, PI

TT I  R e a d  data.

(%)
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PT Calculate necessary time for axis displacement

Usage •  IMM •  PGM !  I MIP

Syntax x x P T n n

Parameters
Description x x  [int] —  Axis number.

nn —  Distance of displacement.
Range x x  I  to 8.

nn —  Float.
Units x x  N o n e .

nn —  Actual unit.
Defaults x x  M i s s i n g :  Error B.

Out of range: Error B.
nn M i s s i n g :  Error C.

Out of range: Error C.

Description T h i s  command calculates the necessary time for the displacement of axis
#xx of distance nn.

Returns T h e  necessary time (seconds) for displacement of axis #xx of distance nn.

Errors A  U n k n o w n  message code.
B —  Incorrect axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands N o n e .

Example I  PT20 I  Calculate the time for axis #1 displacement of 20 units.
1PT1.25 I  Control ler  returns value in seconds.
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MM4006 PW — Save parameters

Usage ■  IMM ■  PGM C  MIP

Syntax x x P W

Parameters
Description x x  [ i n t ]  A x i s  number.

Range x x  I  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  O.
Out of range: Er ro r  B.

Floating point: Er ror  A.

Description T h i s  command saves in non-volatile memory all parameters of the selected
xx axis that have been changed through on-line commands or from within a
program. If the axis specifier xx is not present or set to 0, parameters of all
axes will be saved.
For a list and description of the axis parameters that are stored in non-
volatile memory see the System Setup paragraph of the Introduction sec-
tion.

NOTE
Since this command is equivalent to making changes in SETUP mode, it
is valid only when motor power is turned off. I f  the command is issued
when the motor power is on, the controller will ignore it  and report
error D.

NOTE
Before saving, make sure that the new set of parameters is correct and
safe to use. Also, it is good practice to verify that the parameter saving
procedure worked properly by issuing the TB or TE command after-
wards.

Returns N o n e .

Errors A  U n k n o w n  message code.
Incorrect axis number.

D U n a u t h o r i z e d  execution.
U F a i l u r e  while accessing the EEPROM.

Rel. Commands A l l  device, motion and filter parameter setting commands.

Example
2KDO.02, 2UF Set Kd parameter of axis #2 to 0.02 and update filter.

Verify the new parameter is working fine.

2PW I  S a v e  parameters of axis #2 to non-volatile memory.
TE I  R e a d  error register.

TE@ I  Control ler  returns a no error code.

(%)
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MM4006 QP —Quit program mode

Usage ■  1MM L  I PGM L . l  MIP

Syntax Q P

Parameters N o n e .

Description T h i s  command terminates the program entry mode and sets the controller
back to immediate mode. All the commands following this one will be exe-
cuted immediately.

Returns N o n e .

Errors I  U n a u t h o r i z e d  command in Programing mode.

Rel. Commands E P  E d i t i o n  of program.
XX E r a s e  program.

Example 3 X X  C l e a r  program 413 from memory.
3EP I  Ac t iva te  program mode and enter following commands as program

3.

" •
• • •

3QP E n d  entering program number 3 and quit Programing mode.
3CP C o m p i l e  program number 3.

3CP@ C o n t r o l l e r  confirms compilation of  program number 3 without any
errors.
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MM4006 QW — Save general parameters

Usage •  IMM •  PGM L I  MIP

Syntax Q W

Parameters N o n e .

Description T h i s  command saves in non-volatile memory all general parameters that
have been changed through on-line commands or from within a program.
For a list and description of the general parameters that are stored in non-
volatile memory see the General Setup paragraph of the Local Mode sec-
tion.

NOTE
During the execution of this command, the communication (IEEE / RS232) is bro-
ken off.

NOTE
Since this command is equivalent to making changes in SETUP mode, it is valid
only when motor power is turned off. If the command is issued when the motor
power is on, the controller will ignore it and report error D.

NOTE
Before saving, make sure that the new set of parameters is correct and safe to
use. Also, it is good practice to verify that the parameter saving procedure
worked properly by issuing the TB or TE command afterwards.

Returns N o n e .

Errors A  U n k n o w n  message code.
D U n a u t h o r i z e d  execution.

Rel. Commands P W  — Save  parameters.

Example
CMMOB19200 I  S e t  RS-232-C liaison with 19200 Baud.

Verify the new parameter is working fine.

QW I  S a v e  general parameters non-volatile memory.
TE I  R e a d  error register.

TED I  Control ler  returns a no error code.

C%)
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MM4006 RA R e a d  analog input

Usage ■ I M M  ■ P G M  •  MIP

Syntax x x R A

Parameters
Description x x  [int] —  Analog port number.

Range x x  —  0  to 4.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ro r  E.

Floating point: Er ror  A.

Description T h i s  command reads one analog input port. The analog ports are four 12
bit A/D converters that accept signals in the predefined voltage range
(±10 V, ±5 V, 0 to +10 V, 0 to +5 V). The read value, included between -10
and +10, is reported to the PC in floating format and is the direct tension.
If xx is missing or set to 0, the controller returns the values found in all four
A/D converters, successively.

NOTE
For the hardware definition o f  the analog input port, please see
Appendix B, Connector Pinouts, Remote Control Connector.

Returns x x R A n n  or xx1RAnni, xx2RAnn2
xx, xxl, xx2

— A n a l o g  port number.
nn, nn1, nn2

— A n a l o g  port value, in ASCII format.

NOTE
The value sent for each not connected analog port is not significative.

Errors A  —  Unknown message code.
E —  Incor rec t  I/O channel number.
S —  Communication time-out.

Rel. Commands R B  —  R e a d  I/O input.

Example 1 R A  I  R e a d  value of analog port #1.
1RA4.500 I  Control ler  returns a value of 4.5 V, read for analog port #1.

( )
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MM4006 RB R e a d  I/O input

Usage ■  IMM ■  PGM ■  MIP

Syntax x x R B

Parameters
Description x x  [int] —  I / O  bit number.

Range x x  —  0  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ro r  E.

Floating point: Er ror  A.

Description T h i s  command reads the I/O input port. If xx is specified between 1 and 8,
the return is either 0 or 1, depending on the state of the selected I/O bit.
If the bit specifier xx is missing or set to 0, the controller returns the values
for all 8 bits. The return is a decimal number in ASCII format representing
the I/O byte. To find the values of each bit, the number must be converted
to binary.

NOTE
For the hardware definition of the I /O port, please see Appendix B,
Connector Pinouts, GPIO Connector.

Returns xxRBnn,  ORBnn1, or RBnn2
xx —  I / O  bit number.
nn —  I / O  bit value, 0 or 1.
nni, nn2

— I / O  byte value, 0 to 255 in ASCII format.

Errors A —
E —
S —

Unknown message code.
Incorrect I/O channel number.
Communication time-out.

Rel. Commands R A  —  R e a d  analog input.

Example O R B  I  R e a d  all 8 bits of the I/O input port.
RB209 I  Control ler  returns a value of  209, which converted to binary gives us

the following 1/0 input port status:
bit 8 b i t  7 b i t  6 b i t  5 b i t  4 b i t  3 b i t  2 b i t  I

1 1  0  1  0  0  0  1

C%)
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MM4006 RD Disab le  display refresh

Usage •  IMM •  PGM •  MIP

Syntax R D

Parameters N o n e .

Description T h i s  command disables the front panel display. It is used primarily to save
the CPU overhead time during time consuming or time-sensitive opera-
tions. For instance, better accuracy can be obtained for WP command
when used at high velocities and a higher communication throughput can
be achieved while downloading the trace data.
While this command is active, the display shows only the following mes-
sage: "Position display disabled".
To exit this mode and re-enable the display refresh, use the RE command.
The display is also re-activated while waiting for a key with WK command,
at the end of a program, when the local mode is selected with the ML com-
mand or while the manual jog mode is active. When the controller exits the
manual jog mode, the display returns to its previous state, enabled or dis-
abled.

NOTE
The command is not allowed in local mode or manual jog mode.

Returns N o n e .

Errors D  —  Unauthorized execution.

Rel. Commands M C  —  S e t  manual mode.
ML —  S e t  local mode.
MR — S e t  remote mode.
RE —  Enab le  display refresh.

Example
SP0.002 I  S e t  trace period to 2 ms.

2TM2000 I  S e t  trace mode for axis #2 and 2000 data points.
2PRO.1, WS I  Per form a motion of 0.1 units on axis #2 and wait for stop.

RD I  Disab le  display refresh for faster communication throughput.
917 I  R e a d  trace sample #9.

Controller returns trace data.

RE I  Enab le  front panel display refresh.

C )
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MM4006 RE E n a b l e  display refresh

Usage ■  IMM ■  PGM •  MIP

Syntax R E

Parameters N o n e .

Description T h i s  command enables the front panel display. I t  is used after the front
panel display refresh is disabled using the RI) command.

Returns N o n e .

Errors N o n e .

Rel. Commands M C  —  S e t  manual mode.
ML —  S e t  local mode.
MR —  S e t  remote mode.
RD —  Disab le  display refresh.

Example
SP0.002 I  S e t  trace period to 2 ms.

2TM2000 I  S e t  trace mode for axis #2 and 2000 data points.
2PRO.1, WS I  Per form a motion of 0.1 units on axis #2 and wait for stop.

RD D i s a b l e  display refresh for faster communication throughput.
9TT R e a d  trace sample #9.

Controller returns trace data.

RE I  Enab le  front panel display refresh.

( )
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MM4006 RO R e a d  I/O output

Usage •  IMM •  PGM •  MIP

Syntax x x R O

Parameters

Description x x  [ i n t ]  —  I / O  bit number.

Range x x  —  0  to 8.

Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  E.

Floating point: Er ror  A.

Description T h i s  command reads the I/O output port. If xx is specified between 1 and 8,
the return is ether 0 or 1. depending on the state of the selected I/O bit.
If the bit specifier xx is missing or set to 0, the controller returns the values
for all 8 hits. The return is a decimal number in ASCII format representing
the I/O output byte. To find the values of each bit, the number must be con-
verted to binary.

NOTE
For the hardware definition of the I /O port, please see Appendix B,
Connector Pinouts, GPIO Connector.

Returns x x R O n n ,  OROnn1, or ROnn2
xx —  I / O  output bit number.
nn —  I / O  output bit value, 0 or 1.
nni, nn2

— I / O  output byte value, 0 to 255 in ASCII format.

Errors A  U n k n o w n  message code.
E I n c o r r e c t  I/O channel number.
S —  Communication time-out.

Rel. Commands C B  —  C l e a r  I/O outputs bits.
SB —  S e t  I/O output bits.
SO —  S e t  I/O output byte.
TG —  To g g l e  I/O output bits.

Example R O  I  R e a d  the 1/0 output port.
R0209 I  Control ler  returns a value of 209, which converted to binary gives us

the following 1/0 output port status:
bit 8 b i t  7 b i t  6 b i t  5 b i t  4 b i t  3 b i t  2 b i t  1

1 1  0  1  0  0  0  1
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MM4006 RP R e p e a t  command line

Usage ■  IMM ■  PGM ❑  MIP

Syntax R P n n

Parameters
Description n n  [ in t ]  N u m b e r  of times to repeat command line.

Range n n  1  to 2147385345.

Units n n  N o n e .
Defaults n n  M i s s i n g :  I .

Out of range: I  or 2147385345 (forced in range)
Floating point: Decimal value truncated.

Description T h i s  command is a flow control instruction that repeats the execution of a
command line nn number of times. It must be placed at the end of a com-
mand line that has to be repeated. The line must have at least one more
command on it, separated by a command separator.
If the nn parameter is missing or set to a value less than 1, the command
line is executed one time, similar to a nn value of 1.

NOTE
Any command placed on a line after RP is ignored, without issuing an
error.

NOTE
Be careful when using flow control commands, specially nested ones.
Avoid mixing different type of flow control commands on the same line.
As in other Programing languages, improper loops and loop mixings
could generate undesirable results.

Returns N o n e .

Errors R  —  Command cannot be at the beginning of a line.

Rel. Commands W G  — W h i l e  variable is greater.
WH — W h i l e  input is equal.
WL — W h i l e  variable is less.
WY — W h i l e  variable is different.

Example 3 PA 0  I  M o v e  axis #3 to position 0.
2PR.1, WS, 3PA10, WS, 3PAO, WS, RP20 I  M a k e  a relative move of  0.1 units on axis #2, wait for all motion to

stop, move axis #3 to position 10, wait for all motion to stop, move
axis #3 back to 0, wait to stop; repeat the entire cycle 20 times.

EDI 0)181E111020 -  03/03 3.120
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MM4006 RQ Generate  service request (SRQ)

Usage •  1MM •  PGM C  I MIP

Syntax R Q n n

Parameters

Description n n  [ i n t ]  —  Interrupt  number.

Range n n  —  0  to 31.
Units n n  N o n e .

Defaults n n  M i s s i n g :  Er ror  C.
Out of range: Er ror  C.

Description T h i s  command generates an interrupt service request to the host comput-
er. The parameter nn is used to identify the RQ command which generated
the interrupt. Upon receiving the interrupt, the host computer interrupt
service routine should perform an IEEE-488 serial poll or send the TS com-
mand and read the response. If the interrupt was a result of the RQ com-
mand, then bit 7 of the response is 1 and the lower five bits equal the para-
meter nn.
This command can be used to notify the host computer of the progress or
flow of command execution in the MM4006.

Returns

Errors

Rel. Commands

None.

C —

TS —

Parameter out of limits.

Tell status.

Example
2PR200, WS, 1PR100, WS, RQ I  Generate interrupt when RQ command is encountered.

(%)
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MM4006 SB S e t  I/O output bits

Usage ■  IMM ■  PGM ■  MIP

Syntax x x S B n n

Parameters
Description x x  [ i n t ]  —  I / O  bit number.

nn [ in t ]  —  I / O  bit mask.

Range x x  0  to 8.
nn 0  to 255.

Units x x  N o n e .
nn N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ro r  E.

Floating point: Er ror  A.

nn M i s s i n g :  255.
Out of range: Er ro r  C.

Floating point: Decimal part truncated.

Description T h i s  command sets one to all output bits of the I/O port. If xx is specified
between 1 and 8, the nn mask must be missing and then the selected bit
will be set.
If xx is missing or set to 0 and nn is between 1 and 255, the controller will
set all bits corresponding to the mask. For example, if nn is 140, the equiva-
lent binary mask is 10001100 which means that I/O output bits number 3, 4
and 8 will be set (remember that I/O bits are numbered from 1 to 8).
If xx is missing or set to 0 and nn is not specified, the controller sets all 8
bits. This is equivalent to setting xx to 0 and nn to 255.

NOTE
Remember that having an open collector configuration, a set bit means a
conducting transistor. Using a pull-up resistor, a set output bit will mea-
sure a logic low, thus making the output port be the reverse logic type.

NOTE
For the hardware definition of the I /O port, please see Appendix B,
Connector Pinouts, GPIO Connector.

Returns N o n e .

Errors A  —  Unknown message code.
E —  Incor rec t  I/O channel number.

Rel. Commands C B  C l e a r  I/O outputs bits.
RO —  R e a d  I/O output.
SO S e t  I/O output byte.
TG —  To g g l e  I/O output bits.

Example SB224 I  S e t  1/0 output port bits number 6, 7 and 8 high.

(%)
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MM4006 SC — Set control loop type

Usage ■  IMM ■  PGM I  I MIP

Syntax x x S C n n  or xxSC?

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [ in t ]  L o o p  type.

Range x x  1  to 8.
nn —  0  or 1.

Reading of the control loop type value.

Units x x
nn

None.
None.

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

Floating point: Er ror  A.

nn M i s s i n g :  Er ror  C.
Out of range: Er ror  C.

Description T h i s  command defines the type of motion control loop of an axis. If para-
meter nn is set to 0, the selected axis xx is set to operate in open loop. If
nn is set to 1, the axis will operate in closed loop.

NOTE
Because this is a setup instruction, do not use it when motor power is on.
If sent during a motion or when motors are on, the controller will refuse
the execution and set error code D.

NOTE
Avoid using this command in normal operation. I t  was intended to be
used only for factory testing or very specialized applications.

Returns I f  the sign "?" takes place of nn, this command returns the control loop
type value.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.
D U n a u t h o r i z e d  execution.

Rel. Commands T C  —  R e a d  control loop type.

Example M F  I  T u r n  power off to the motors.
3SCO I  S e t  axis #3 to operate in open loop.

( % )
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MM4006 SD S p e e d  scaling

Usage ■  1MM ■  PGM L  MIP

Syntax S D n n

Parameters
Description n n  [float] P e r c e n t a g e  of velocity.

Range n n  0 . 0 0 1  to 100.
Units n n  N o n e  (percentage).

Defaults n n  M i s s i n g :  Error  C.
Out of range: Er ro r  C.

Non-increment: Rounded to nearest increment.

Description T h i s  command reduces the velocity on all axes by a specified factor. The
nn parameter represents the percentage of the nominal value all velocities
will he reduced to. The command is identical to the Speed Scaling parame-
ter in the General Setup menu. Using the SD command will actually modify
the Speed Scaling percentage value.

NOTE
The motions affected are the ones initiated by PA and PR, issued in
immediate mode or inside a program.

NOTE
This command is useful to reduce the speed of execution of a complex
motion program for the purpose of observing and troubleshooting it.

Returns N o n e .

Errors C  —  Parameter out of limits.

Rel. Commands V A  —  S e t  velocity.

Example S D 2 5  I  Execute all following motions at 1/4 of the programed velocity.
2EX1 I  Execute program #2 at the reduced velocity.

SD100 I  Restore velocities to nominal values.

C%)
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MM4006 SE S t a r t  synchronized motion

C*J

Usage ■  1MM ■  PGM ❑  MIP

Syntax S E

Parameters N o n e .

Description T h i s  command starts execution of a synchronized motion. When some axes
are defined as synchronized by the use of SY command, they do not exe-
cute any motion commands until SE is issued.
Use this command to execute coordinated (synchronized) motions on multi-
ple axis, also defined as linear-interpolated motions. These simultaneous
multi-axes motions generate a straight line in the defined coordinate system.

NOTE
When the axes synchronization feature is no longer needed, terminate it
by using the SY command and returning the axes to the default non-syn-
chronized mode.

Returns N o n e .

Errors D  —  Unauthorized execution.

Rel. Commands S Y  —  A x i s  synchronization.

Example 2 5 Y 1  I  De f i ne  axis #2 as synchronized.
4SY1 D e f i n e  axis #4 as synchronized.

2PA12 S e t  axis #2 destination.
4PA7.3 S e t  axis #4 destination.

SE I  S t a r t  synchronized motion on the two axes.
2SY0 I  De f i ne  axis #2 as non-synchronized.
45Y0 I  De f i ne  axis #4 as non-synchronized.
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MM4006 SF Set axis mechanical motion device

Usage

Syntax

Parameters
Description

■  1MM ■  PGM U  M1P

xxSFname/p, xxSFnn or xxSF?

xx [int]
nn [int]
name/p

9

Axis number.
Axis number.
Name of mechanical device to set, with:
p = 0 or missing: origin at center (center of the travel)
p = -1: Home position on motor side (-End-of-Travel)
p = 1: Home position on opposite motor side (+End-of-
Travel)
Read the actual mechanical device name.

NOTE
/p takes effect only with motion devices with switchable home position
(Mechanical Zero), such as families: MTM, UTM, EM, DEFAULT.

Range x x ,  nn —  1  to 8.
Units x x ,  nn —  None.

Defaults x x  M i s s i n g :  Error  B.
Out of range: Error  B.

Floating point: Er ror  A.

Description T h i s  command set a new unit to an axis. All controller concerned parame-
ters will be recalculated to adapt for the new mechanical motion device.
If xxSFnn (nn takes place of name), this command copies all configuration
properties (device name, device units, parameters,...) of the axis #nn to
the axis #xx.

NOTE
The SF command must be used carefully. Al l  axis parameters are
replaced by the new specified stage parameters.

NOTE
This command must be used when motor power is off, to avoid a dis-
placement at the time of the stage modification.

NOTE
After use of the SF command, it is necessary to execute a home search
routine on the axis with new parameters.

Returns I f  the sign "?" takes place of name, this command reports the name of the
actual mechanical motion device installed in the controller.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
g —  Mechanical  family name incorrect.

Rel. Commands N o n e .

Examples 2 S F 3
2SFUTM 100CC1HL or 2SFUTM100CC1HL/0

2SF?
2SFUTM1OOCC1HL

2SFUTM100CC1HL/-1

Copy parameters from axis #3 to axis #2.
Set UTM100CC1HL mechanical device parameters of  axis #2 with
centered home position.
Read mechanical device name of axis #2.
Controller returns the name.
Set UTM1OOCC1HL mechanical device parameters of  axis #2 with
home position on opposite motor side.

(%)
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MM4006 SL S e t  left travel limit

(%)

Usage ■  IMM •  PGM M I P

Syntax x x S L n n  or xxSL?

Parameters

Description x x  [ i n t ]  A x i s  number.
nn [ f loat]  —  L e f t  (negative) software travel limit.

Range

Units

Defaults

x x

nn

xx
nn

xx

nn

— 1  to 8.
-2147483647 x encoder resolution to min. (home value
set by ZH or  current position or destination (if  in
motion)).
Reading of the left travel limit value.

None.
Defined motion units.

Missing: Er ror  B.
Out of range: Er ror  B.

Floating point: E r ro r  A.
Missing: Er ror  C.

Out of range: Er ror  C.

Description T h i s  command defines the value for the negative (left) software travel limit.
It should be used to restrict travel in the negative direction to protect the
motion device or its load. For instance, if traveling full range, a stage could
push its load into an obstacle. To prevent this, the user can reduce the
allowed travel by changing the software travel limit.
Since a motion device must be allowed to find its home position, the home
switch and/or sensor must be inside the travel limits. This means that both
positive and negative travel limits cannot be set on the same side of the
home position. A more obvious restriction is that the negative limit cannot
be greater than the positive limit. If any of these restrictions is not met, the
controller will return error C.

NOTE
If the command is issued for an axis in motion, the new limit should not
be set inside the current travel. If the motion in progress could reach the
new desired software limit, the command is not accepted and the con-
troller returns error D.

NOTE
Be careful when using this command. The controller does not know the
real hardware limits of the motion device or application. Always set the
software limits inside the hardware limits (limit switches). In  normal
operation, a motion device should never hit a limit switch.
If you want to change the software limits, note that the values selected in
remote mode can't exceed the values selected in local mode (already
available as a standard parameter of the stage).
If you want to increase these limits:
O Do care about the hardware limits.
•  Use the local mode, from the front panel.

Returns I f  the sign "?" takes place of the nn value, the controller returns the value
of the negative (left) software travel limit for #xx axis.
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MM4006 SL — Set left travel limit (cont.)

Errors A  U n k n o w n  message code.
13 —  Incor rec t  axis number.
C P a r a m e t e r  out of limits.

Unauthorized execution.

Rel. Commands OR —  Search  for home.
SR —  S e t  right travel limit.

Example
ISL-41.4 I  S e t  negative software travel limit of axis #1 to -41.4 units_

1SL? I  Reading of the negative software travel limit of axis #1.
1SL-41.4 I  T h e  controller returns the value of the negative software travel limit.

NOTE
Always, the stage position must be inside the interval set by the software
limits.

ED110181En1 020 — 03/03 3.128
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MM4006 SM S a v e  program

Usage

Syntax

Parameters

Description

■  IMM I  1 PGM M I P

SM

None.

This command saves all programs from RAM in non-volatile memory. It
should be used after creating or editing a program to assure that the pro-
gram will not be lost when the controller is powered off.

Returns N o n e .

Errors

Rel. Commands C P  —
EP —
MP —
QP —

I — Unauthorized command in Programing mode.

Compile program.
Edition of program.
Download EEPROM to RAM.
Quit program mode.

Example 3 X X  C l e a r  program #3 from memory.
3EP A c t i v a t e  program mode and enter following commands as program #3.

" •
• • •

QP
3CP

3CP@
SM

End entering program and quit Programing mode.
Compile program #3.
Controller confirms compilation of program #3 with no errors.
Save all program from RAM in non-volatile memory.

C* ,
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MM4006 SN — Set axis displacement units

Usage ■  1MM ■  PGM L  MIL)

Syntax xxSNname or xxSN?

Parameters
Description x x  [int]

name

Range x x

Units
Defaults

x x

x x

— A x i s  number.
— Name of displacement unit to set.

Read the actual displacement unit.

Missing:
Out of range:

Floating point:

1 to 8.
None.
Error B.
Error B.
Error A.

Description T h i s  command set a new unit to an axis. All controller concerning parame-
ters will he recalculated to adapt for the new unit.
The standard names of units are following:
• Translation grope: mm, pm, In., min, pin and Inc.
• Rotat ion grope: Dg., Gr., Rad, mRd, pRd and Inc.

If the sign "?" takes place of name, this command reports the name of the
actual unit used in the controller.

Returns

Errors A
B

d

-  Unknown  message code.
Incorrect axis number.

— U n i t  not translational or incorrect.
-  U n i t  not rotating or incorrect.

Rel. Commands N o n e .

Example
2SNum I

2SN? I
2SNurn I

Set unit of axis #2 to pm.
Read unit of axis #2.
Controller returns axis #2 unit.

(%)
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MM4006 SO S e t  I/O output byte

Usage •  IMM ■ P G M  ■ M I P

Syntax S O n n

Parameters
Description n n  [ in t ]  —  I / O  bit mask.

Range n n  —  0  to 255.
Units n n  N o n e .

Defaults n n  M i s s i n g :  0 .
Out of range: Er ror  C.

Floating point: Decimal part truncated.

Description T h i s  command sets all output bits of the I/O port. The nn parameter is the
mask to be used in setting the I/O output port. For example, if nn is 140, the
equivalent binary mask is 10001100 which means that I/O output bits num-
ber 3, 4 and 8 will be set and output bits number 1, 2, 5, 6 and 7 will be
cleared (remember that I/O bits are numbered from 1 to 8).

NOTE
Remember that having an open collector configuration, a set bit means a
conducting transistor. Using a pull-up resistor, a set output bit will mea-
sure a logic low, thus making the output port be the reverse logic type.

NOTE
For the hardware definition of  the I /O port, please see Appendix,
Connector Pinouts, GPIO Connector.

Returns N o n e .

Errors C  —  Parameter out of limits.

Rel. Commands C B  —  C l e a r  I/O outputs bits.
RO —  R e a d  I/O output.
SB —  S e t  I/O output bits.
TG —  To g g l e  I/O output bits.

Example S0224 I  S e t  1/0 output port bits number 6, 7  and 8 and clear bits 1, 2, 3, 4
and 5.

(%)
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MM4006 SP — Set trace sample rate

Usage •  IMM ■  PGM ■  MIP

Syntax S P n n  or SP?

Parameters
Description n n  [float] T r a c e  sample period.

Range n n  0 . 0 0 0 3  to 9.
Reading of the trace sample rate value.

Units n n  S e c o n d s .
Defaults n n  M i s s i n g :  0.0003.

Out of range: Nearest range limit.
Non-increment: Rounded to nearest increment.

Description T h i s  command sets the sample period for the trace function. Refer to the
trace command TM for the description on how to use the trace mode.

NOTE
The sampling is done in increments of the servo loop cycle. Since the
servo cycle is not exactly 0.0003 sec, use the SP? command to read the
actual trace sample interval used.
The value returned with SP? usually differs from the one preset in the
SPnn command because it reflects the real clock used for the timer. For
that reason, the sample period is reported with at least 10 decimal
points.

Returns I f  the sign "?" takes place of nn, this command returns the trace sample
rate value.

Errors C  —  Parameter out of limits.

Rel. Commands T M  —  S e t  trace mode.

Example
SP0.002 I  S e t  trace period to 2 ms.

SP? I  R e a d  actual trace period.
SP0.0020013744 78 I  Control ler  returns actual trace period.

2TM500 I  S e t  trace mode for axis #2 and 500 data points.
2PRO.1, WS I  Perform a motion of 0.1 units on axis #2 and wait for stop.

TT I  R e a d  trace data.

(%)
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MM4006 SQ S e t  global sample rate

Usage I I I  IMM •  PGM •  MIP

Syntax S Q n n  or SQ?

Parameters

Description n n  [f loat]  T r a c e  sample period.

Range n n  0 . 0 0 0 3  to 9.
Reading of the global sample rate value.

Units n n  S e c o n d s .
Defaults n n  M i s s i n g :  0.0003.

Out of range: Nearest range limit.
Non-increment: Rounded to nearest increment.

Description T h i s  command sets the sample period for the global trace function. The
global trace mode is similar to the trace mode but it samples all four axes
in the same time. Refer to the global trace command GQ for the description
on how to use the global trace mode.

NOTE

The sampling is done in increments of the servo loop cycle. Since the
servo cycle is not exactly 0.0003 sec, use the SQ? command to read the
actual global trace sample interval used.
The value returned with SQ? may differ slightly from the one preset with
the SQnn command because it reflects the real clock used for the timer.
For that reason, the sample period is reported with at least 10 decimal
points.

Returns I f  the sign "?" takes place of nn, this command returns the global sample
rate value.

Errors C  —  Parameter  out of limits.

Rel. Commands G Q  —  S e t  global trace mode.

Example
SQ0.002 S e t  global trace period to 2 ms.

SQ? R e a d  actual global trace period.
SQ0.0020013744 78 C o n t r o l l e r  returns actual global trace period.

2GQ500 S e t  global trace mode for axis #2 and 500 data points.
2PRO.1, 3PRO.1, WS P e r f o r m  a motion of 0.1 units on axis #2 and #3 and wait for stop.

TQ I  R e a d  global trace data.

C%)
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MM4006 SR — Set right travel limit

Usage ■  IMM ■  PGM ■  MIP

Syntax x x S R n n  or xxSR?

Parameters
Description x x  [int]

nn [float]
Range x x

Units x x
nn

Defaults x x

nn

nn

Missing:
Out of range:

Floating point:
Missing:

Out of range:

Axis number.
Right (positive) software travel limit.
1 to 8.
Max (home value set by ZH or current position or des-
tination (if in motion)) to 2147483647 x encoder reso-
lution.
Reading of the right travel limit value.

None.
Defined motion units.
Error B.
Error B.
Error A.
Error C.
Error C.

Description T h i s  command defines the value for the positive (right) software travel
limit. It should be used to restrict travel in the positive direction to protect
the motion device or its load. For instance, if traveling full range, a stage
could push its load into an obstacle. To prevent this, the user can reduce
the allowed travel by changing the software travel limit.
Since a motion device must be allowed to find its home position, the home
switch and/or sensor must be inside the travel limits. This means that both
positive and negative travel limits cannot be set on the same side of the
home position. A more obvious restriction is that the negative limit cannot
be greater than the positive limit. If any of these restrictions is not met, the
controller will return error C.

NOTE
If the command is issued for an axis in motion, the new limit should not
be set inside the current travel. If the motion in progress could reach the
new desired software limit, the command is not accepted and the con-
troller returns error D.

NOTE
Be careful when using this command. The controller does not know the
real hardware limits of the motion device or application. Always set the
software limits inside the hardware limits (limit switches). In normal
operation, a motion device should never hit a limit switch.
If you want to change the software limits, note that the values selected in
remote mode can't exceed the values selected in local mode (already
available as a standard parameter of the stage).
If you want to increase these limits:
O Do care about the hardware limits.
O Use the local mode, from the front panel.

Returns I f  the sign "?" takes place of the nn value, the controller returns the value
of the positive (right) software travel limit for #xx axis.

(%)
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MM4006 SR S e t  right travel limit (cont.)

Errors A

C
1)

Rel. Commands

— Unknown message code.
— Incor rec t  axis number.
— Parameter out of limits.
— Unauthorized execution.

OR —  Search  for home.
SL —  S e t  left travel limit.

Example
1SR4 1.4 I  S e t  positive software travel limit of axis #1 to 81.4 units.

1SR? I  Read ing  of the positive software travel limit of axis #1.
1SR41.4 I  T h e  controller returns the value of the positive software travel limit.

NOTE
Always, the stage position must be inside the interval set by the software
limits.

( )
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MM4006 SS S e t  master-slave mode

Usage ■  IMM ■  PGM C  MIP

Syntax xxSSnp  or xxSS?

Parameters
Description x x  [int]

n [ i n t ]
p [ i n t ]

Range

Units

xx
n
p
xx
n
p

Defaults x x  M i s s i n g :
Out of range:

Floating point:
n M i s s i n g :

Out of range:
p M i s s i n g :

Out of range:

— A x i s  number to define.
— A x i s  number of the master axis.
— Following mode: theoretical/real position.
— Read number of the master axis that this axis slaved to.

I to 8.
1 to 8.
0 or 1.
None.
None.
None.
Error B.
Error B.
Error A.
0 (defined as master).
Error C.
0.
Error C.

Description T h i s  command sets the master-slave mode. This defines nn numbered of
the master axis that xx numbered axis belongs to. If n is zero or default, the
xx axis is defined as master.
If p is zero or default, the xx axis must follow the theoretical position of its
master axis. If p = 1, it follows the real position of its master.

NOTE
If the CD command is used in conjunction with the SS command and GR
command, the slave axis cycle value must be equal to the master axis
cycle value multiplied by the master-slave reduction ratio.

NOTE
The slave axis motor power may be turned on (MO command) or turned
off (MF command) only if p = 1.

Returns I f  the sign "?" takes place of the nn value, this command reports the number
of the master axis that xx numbered axis slaved to (if 0: the axis is master).

Errors A
B
C
D

Rel. Commands

-  Unknown message code.
— Incor rec t  axis number.
— Parameter out of limits.
— Unauthorized execution.

GR —  S e t  master-slave reduction ratio.
FF —  S e t  maximum master-slave following error.

Example 2 S S 1  S e t  axis #2 to be slave of axis #1.

2SS? I  R e a d  master axis of axis #2.
2SS1 Controller tells the master of this axis.

C%)
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MM4006 ST S t o p  motion

Usage •  1MM •  PGM •  M1P

Syntax x x S T

Parameters
Description x x  [int] —  Axis number.

Range x x  —  0  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ro r  B.

Floating point: Er ror  A.

Description T h i s  command stops a motion in progress on one or all axes. If parameter
xx is set to 0 or missing, motion on all axes will be stopped. If xx is a valid
axis number, only motion on that axis will be stopped.
A motion interrupted with this command will stop using the programed
acceleration/deceleration for each axis. This is the preferred motion termi-
nation method.

NOTE
This command does not terminate a program. It only stops the motion in
progress and permits execution of the rest of the command line or pro-
gram.

Returns N o n e .

Errors A  —  Unknown message code.
B —  Incor rec t  axis number.

Rel. Commands A B  —  A b o r t  motion.
MF —  M o t o r  OFF.

Example 2PA40 I  M o u e  axis #2 to absolute position 40.
2ST I  S t o p  motion on axis #2.

( )
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MM4006 SU — Set encoder resolution

Usage ■  IMM ■  PGM L  MIP

Syntax x x S U n n  or xxSU?

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [f loat] N e w  value.
Reading of the encoder resolution value.

Range x x  1  to 8.
nn —  Posi t ive value.

Units x x  N o n e .
nn —  A x i s  preset unit.

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ror  B.

nn M i s s i n g :  Error  C.
Out of range: Error  C.

Description T h i s  command sets a new value of axis encoder resolution in the following
cases:
• T h e  controller must be in state MOTOR OFF

• T h e  encoder type must be REAL (with the fictive encoder for stepper
motors (encoder loop mode) encoder resolution value is set all together
with motor resolution value (SV command)).

• I f  the motor is of type STEPPER, the entered value must not be smaller
than the actual motor resolution value.

• I n  all other cases, the command is not executed and the controller
returns error code D.

Returns I f  the "?" sign takes place of nn parameter, the controller returns the actual
value of encoder resolution.

Errors A  -  Unknown message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands S V  —  S e t  stepper motor resolution.

Example M F  I  S e t  motors OFF
1SU0.0012 I  S e t  a new value for axis #1.

1SU? I  Request the encoder resolution of axis #1.
1SU0.0012 I  Control ler returns value of axis #1.

(%)
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MM4006 SV S e t  stepper motor resolution

Usage ■  IMM ■  PGM L  J MIP

Syntax x x S V n n  or xxSV?

Parameters

Description x x  [ i n t ]  A x i s  number.
nn [ f loat] N e w  value.

Range x x  —  1  to 8.
nn P o s i t i v e  value.

Units x x  N o n e .
nn A x i s  preset unit.

Defaults x x  M i s s i n g :  Er ro r  B.
Out of range: Er ro r  B.

nn M i s s i n g :  Er ro r  C.
Out of range: Er ro r  C.

Description T h i s  command sets a new value of motor resolution in the following cases:
• T h e  controller must be in state MOTOR effil
• T h e  motor type must be STEPPER.
• I f  the encoder does not exist (encoder loop mode), this command sets

encoder resolution value and motor resolution value with the same
value.

• I f  the encoder really exists (real encoder mode), the entered value must
not be bigger than the actual encoder resolution value.

• I n  all other cases, the command is not executed and the controller
returns error code D.

Returns I f  the "?" sign takes place of nn parameter, the controller returns the actual
value of motor resolution.

Errors A  -  Unknown message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands S U  —  S e t  encoder resolution.

Example M F  I  S e t  motors OFF
1SV? I  Request the motor resolution of axis #1.

ISV0.001 I  Control ler returns value of axis #1.
1SV0.0005 I  S e t  a new value for axis #1.

1SV? I  Request the motor resolution of axis #1.
ISV0.0005 I  Control ler returns new value of axis #1.
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MM4006 SY A x i s  synchronization

Usage 11111MM ■  PGM G  M11)

Syntax x x S Y n n

Parameters
Description x x  [int] A x i s  number.

nn [int] S y n c h r o n i z a t i o n  code.
Range x x  1  to 8.

nn 0  or 1.

Units x x  N o n e .
nn N o n e .

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ro r  B.

Floating point: Er ror  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ro r  C.
Floating point: Er ror  C.

Description T h i s  command defines if an axis should perform all subsequent motions as
independent or synchronized moves. When two or more axes perform a
synchronized motion, the load travels on a straight line in the defined coor-
dinate system. This type of motion is also referred to as linear interpolation.
If the nn parameter is set to 0, the specified xx axis is defined as indepen-
dent, non-synchronized. If nn is set to 1, the axis is defined as synchronized
and all motion commands (using PA and PR) will not be executed until the
SE command is received.

Returns N o n e .

Errors A —
B —
C —

Unknown message code.
Incorrect axis number.
Parameter out of limits.

Rel. Commands S E  —  Sta r t  synchronized motion.

Example 2 S Y 1  D e f i n e  axis #2 as synchronized.
4SY1 D e f i n e  axis #4 as synchronized.

2PA12 I  S e t  axis #2 destination.
4PA7.3 I  S e t  axis #4 destination.

SE I  S t a r t  synchronized motion on the two axes.
25Y0 I  D e f i n e  axis #2 as non-synchronized.
4SY0 I  D e f i n e  axis #4 as non-synchronized.
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MM4006

Description aa [char] — Error code character, in ASCII format.
Range aa — @  to U.
Units aa — None.

Defaults aa Missing: Reads current error.
Out of range: Controller returns message Unknown error code.

TB R e a d  error message

Usage ■  IMM ■  I'GM ■  MIP

Syntax T B a a

Parameters

Description T h i s  command reads the error code and the associated message. If the aa
parameter is missing, the controller reports the existing error. If aa is a
valid error code, the controller returns the error message associated with
that code. The error code is one ASCII character and the message is the
description of the error associated with it.

NOTE
When an error is read using TB or TE, the error buffer is cleared. This
means that an error can be read only once, with either command. If TB is
used only for translating an error code by supplying the aa parameter,
the existing error in the buffer is not cleared.

NOTE
The controller returns only the last error that has occurred. If more than
one error has occurred since the last reading, only the last one is report-
ed and the rest are lost.

Returns T B a a b b
aa E r r o r  code character.
bb E r r o r  description.

Errors S  C o m m u n i c a t i o n  time-out.

Rel. Commands T E  R e a d  error code.

Example T B  I  R e a d  error message.
TBQ No error I  Control ler  returns no error.

5PA12.3 1 M o v e  axis #5 to position 12.3.
TB I  R e a d  error message.

TBB Axis Number not Correct I  Control ler  returns error code and description.
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MM4006 TD R e a d  error line of program

Usage ■  IMM ■  PGM C I  MIP

Syntax T D

Parameters N o n e .

Description T h i s  command reads the line of a program where the error is if an error
occurred in execution. The error line buffer will be reset after this operation.

Returns T D a a a
aaa — Program error line.

Errors S  —  Communication time-out.

Rel. Commands T B  —  R e a d  error message.
TE —  R e a d  error code.

Example l E P  I  Program #1.

50R I  A n  error generating line.

Q13 I  E n d  of program.
1EX I  Execute program #1, an error will occur.
TD I  R e a d  program error line.

TD5OR I  Control ler  returns error line.
TB I  R e a d  error message buffer.

TBB Axis number missing or not correct I  E r r o r  message.

(%)
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MM4006 TE R e a d  error code

cv

Usage ■  IMM ■  PGM ■  MIP

Syntax T E

Parameters N o n e .

Description T h i s  command reads the error code of the controller. The error code is one
ASCII character, stored in the error register.

NOTE
When an error is read using TB or TE, the error buffer is reset. This
means that an error can be read only once, with either command.

NOTE
The error reported is the last one that has occurred. I f  more than one
error has occurred since the last reading, only the last one is reported
and the rest are lost.

NOTE
For a complete listing and description of all error codes see Appendix A,
Error Messages.

Returns T E a a
as —  E r r o r  code character.

Errors S  —  Communication time-out.

Rel. Commands T B  —  R e a d  error message.

Example T E  I  R e a d  error message.
TE© I  Control ler  returns no error.

5PA12.3 I  M o v e  axis #5 to position 12.3.
TE R e a d  error message.

TEB C o n t r o l l e r  returns error code B meaning incorrect axis number.
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MM4006 TF R e a d  filter parameters

Usage ■  IMM ■  PGM 1  mil)

Syntax x x T F

Parameters
Description x x  [ i n t ]  A x i s  number.

Range x x  1  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  Error  B.
Out of range: Er ror  B.

Floating point: Er ror  A.

Description T h i s  command reads the PID parameters and the maximum acceptable fol-
lowing error of an axis. It is equivalent to sending KP?, KI?, KD? and FE?,
with the exception that the return comes on a single line.

NOTE
The command reads the value actually used in the servo loop. If the PID
parameters are modified but the digital filter has not been updated by
sending an UF, the command will still read the old values.

Returns x x T F,  xxKPnn1, xxKlnn2, xxKDnn3, xxFEnn4
xx —
nni —
nn2 —
nn3 —
nn4 —

Axis number.
Proportional gain factor.
Integral gain factor.
Derivative gain factor.
Maximum acceptable following error.

Errors A  —  Unknown  message code.
B —  Incor rec t  axis number.
S —  Communication time-out.

Rel. Commands F E  —  S e t  maximum following error.
KD —  S e t  derivative gain.
KI —  S e t  integral gain.
KP —  S e t  proportional gain.

Example 2 T F  I  R e a d  filter parameters of axis #2.
2TF, 2KP0.07, 2KI0.001, 2KD.05, 2FE0.12 I  cont ro l ler  returns the following digital filter parameters for axis #2:

Kp = 0.07 K i  = 0.001 K d  = 0.05 F e =  0.12 units.

C%)
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MM4006 TG To g g l e  I/O output bits

Usage ■  IMM ■  l'GM ■  MIP

Syntax x x T G n n

Parameters
Description x x  [int] I / O  bit number.

nn [int] I / O  bit mask.

Range x x  0  to 8.
nn 0  to 255.

Units x x  N o n e .
xx N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Error E.

Floating point: Error A.
nn M i s s i n g :  255.

Out of range: Error C.
Floating point: Decimal part truncated.

Description T h i s  command toggles one to all output bits of the I/O port. If xx is speci-
fied between 1 and 8, the nn mask must be missing and then the selected
bit will be inverted.
If xx is missing or set to 0 and nn is between 1 and 255, the controller will
toggle all bits corresponding to the mask. For example, if nn is 140, the
equivalent binary mask is 10001100 which means that I/O output bits num-
ber 3, 4 and 8 will be inverted (remember that I/O bits are numbered from 1
to 8).
If xx is missing or set to 0 and nn is not specified, the controller toggles all
8 bits. This is equivalent to setting xx to 0 and nn to 255.

Returns N o n e .

Errors A  —  Unknown message code.
E —  Incor rec t  I/O channel number.

Rel. Commands C B  —  C l e a r  I/O outputs bits.
RO —  R e a d  I/O output.
SB —  S e t  I/O output bits.
SO —  S e t  I/O output byte.

Example O R O  I  R e a d  all 8 bits of the I/O output port.
OR0209 I  Control ler returns 209, which converted to binary means:

bit 8 b i t  7 b i t  6 b i t  5 b i t  4 b i t  3 b i t  2 b i t  1
1 1  0  1  0  0  0  1

TG224 I  Togg le  bits number 6, 7 and 8 of the I/O output port.
ORO I  R e a d  all 8 bits of the I/O output port.

ORO49 I  Control ler  returns 49, which converted to binary means:
bit 8 b i t  7 b i t  6 b i t  5 b i t  4 b i t  3 b i t  2 b i t  1

0 0  1  1  0  0  0  1

( )
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MM4006 TH R e a d  theoretical position

Usage ■  IMM ■  PGM ■  MIP

Syntax x x T H

Parameters
Description x x  [int] A x i s  number.

Range x x  0  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Error  B.

Floating point: Er ror  A.

Description T h i s  command reads the theoretical position and the instantaneous real
position. If the axis specifier xx is missing or set to 0, the controller returns
the desired position for all axes.
The command could be sent at any time but its primary use is while a
motion is in progress.
The command is useful in determining the following error of a motion
device by comparing the theoretical position to its real position.

Returns x x T H n n  or XX ITHnni, xx2THnn2, x x 8 T H n n 8
xx, xxi, xx2, x x 8

— A x i s  number.
nn, n n 2 ,  n n 8

— Theoretical position, in predefined units.

Errors A  —  Unknown message code.
B —  Incor rec t  axis number.
S —  Communication time-out.

Rel. Commands T P  —  R e a d  actual position.

Example
3TP,3TH I  R e a d  real and theoretical position on axis #3.

3TP .5.322 I  Control ler  returns real position 5.322 for axis #3.
3TH .5.323 I  Control ler  returns theoretical position 5.323 for axis #3.

(%)
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MM4006 TM — Set trace mode

Usage ■  IMM ■  PGM ■  MIP

Syntax x x T M n n  or xx TM?

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [ i n t ]  N u m b e r  of samples.

Range x x  —  1  to 8.
nn —  0  to NMax.

— Reading of the NMax value.
Units x x  —  None.

nn N o n e .
Defaults x x  M i s s i n g :  Er ror  B.

Out of range: Er ror  B.
Floating point: Er ror  A.

nn M i s s i n g :  Er ror  C.
Out of range: Er ror  C.

Floating point:' Decimal part truncated.

Description T h i s  command sets the trace mode for an axis. If the trace mode is activated
by setting nn between 1 and 4000, the controller will start recording in mem-
ory the theoretical and the actual position of the specified axis, starting with
the execution of every PA or PR motion command. The number of samples
stored is the one specified by nn and the sample interval is the one set by
the SP command. To read the recorded trace data use the Ti' command. To
disable the trace mode issue the TM command with nn set to 0.

NOTE
Once the trace mode is enabled, the controller will record data every
time a PA or PR command is sent for the specified axis. When TT is
issued, only the last set of data is returned.
To avoid unnecessary CPU overhead, after the desired measurement is
completed, disable the trace mode by issuing the command with a 0 for
the nn parameter.

Returns I f  the sign "?" takes place of nn, this command returns the possible max.
number of points in trace mode TM.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands S P  —  S e t  trace sample rate.
TT R e a d  trace data.
XN —  R e a d  number of acquisitions.

Example
SPO, 002 I  S e t  trace sample period to 2 ms.
2TM500 I  S e t  trace mode for axis #2 and 500 data points.

2PRO.1, WS I  Per form a motion of 0.1 units on axis #2 and wait for stop.
TT I  R e a d  trace data.

(%)
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MM4006 TP R e a d  actual position

Usage ■  1MM ■  PGM ■  MIP

Syntax x x T P

Parameters
Description x x  [int] —  Axis number.

Range x x  —  0  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ro r  B.

Floating point: Er ror  A.

Description T h i s  command reads the actual position, the instantaneous real position of
one or all motion devices. If the axis specifier xx is missing or set to 0, the
controller returns the actual position of all axes. If xx is a number between
1 and 4, the controller returns the actual position of that axis.

Returns x x T P n n  or XX ITPnni, xx2TPnn2, x x 8 T P n n 8
xx, xx1, xx2, X X 8

— A x i s  number.
nn, nni, nn2, n n 8

Actual position, in predefined.

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
S C o m m u n i c a t i o n  time-out.

Rel. Commands T H  R e a d  theoretical position.

Example
3TP, 3TH I  R e a d  real and theoretical position on axis #3.

3TP 5.322 I  Control ler  returns real position 5.322 for axis #3.
3TH 5.323 I  Control ler  returns theoretical position 5.323 for axis #3.

( )
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MM4006 TQ R e a d  global trace data

Usage ■  IMM ■  PGM I  I MIP

Syntax x x T Q n n

Parameters

Description x x  [ i n t ]  N u m b e r  of samples to read.
nn [ i n t ]  -  0  (or missing) or I.

Range x x  -  0  to number of samples set by GQ command.
nn -  0  or I.

Units x x  -  None.
nn N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ro r  C.

Floating point: Er ror  A.
nn M i s s i n g :  0 .

Out of range: Er ro r  C.

Description T h i s  command reads the global trace data stored in global trace mode. The
global trace mode is enabled by GQ command and defined by SQ and GQ
commands.
If xx is a number different than 0 and in range, the controller returns the
values for that sample number. If xx is 0, the controller returns all samples
stored in the global trace buffer.
If nn = 0 or missing, the controller returns the values of theoretical and real
positions stored in the global trace buffer. If nn = 1, the controller returns
the values of theoretical and real positions, and in addition, the values of
analog inputs stored in the global trace buffer at the moment of theoretical
and real positions acquisition.

Returns
xxTQ x x T Q ,  1THnn1, 1TPnn2, 2THnn3, 2TPnn4, 3THnn5, 3TPnn6, 4THnn7,

4TPnn8
xxTQl x x T Q ,  1THnn1, 1TPnn2, 2THnn3, 2TPnn4, 3THnn5, 3TPnn6, 4THnn7,

4TPnn8, 1RAnn9, 2RAnn10, 3RAnn11, 4RAnn12

xx -  Sample  number.
nni, nni, nn,, nn7

-  Theoret ical  position of axes 1, 2, 3 and 4 respectively.
nn2, nn4, nn6, nn,

-  A c t u a l  position of axes 1, 2, 3 and 4 respectively.
nn9, nni,, nnit, nn12

-  A n a l o g  values of inputs 1, 2, 3 and 4 respectively.

NOTE
If xx is set to 0 in the TQ command, all samples are returned (starting
with number 1), each one on a separate line.

Errors A  -  Unknown  message code.
C -  Parameter out of limits.
D -  Unauthorized execution.
S -  Communication time-out.

Rel. Commands G Q  -  S e t  global trace mode.
NQ -  R e a d  global acquisition nr.
SQ -  S e t  global sample rate.
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MM4006 TQ R e a d  global trace data (cont.)

Example
SQO, 002 S e t  global trace sample period to 2 ms.

GQ500 I  S e t  global trace mode for 500 data points.
211'20.1, WS I  Perform a motion of 0. I units on axis #2 and wait for stop.

9TQ I  R e a d  global trace sample #9.
9TQ, 1T111.002, ITP1.001, 27'111.034, 27P1.033, 3T115.002, .37P5.001, 47111.402, 4TP1.401

I Control ler  returns global trace data for sample #9.
9TQ I I  R e a d  global truce sample #9 with analog inputs reported.

9T(1, ITH1.002, ITP1.001, 2T111.034, 2TP1.033, 37'115.002, 3TP5.001, 4T111.402, 4TP1.401, 1RA0.1, 2RA1„3RAO, 4RAO
I Control ler  returns global trace data for sample #9.

( )
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MM4006 TS R e a d  controller status

Usage ■  IMM ■  l'GM ■  MIP

Syntax T S

Parameters N o n e .

Description T h i s  command reads the controller status byte.

Returns T S e i  (1- to 4-axis controller) or TSc1c2 (5- to 8-axis controller)

Errors

Rel. Commands

c1c2 —  Controller status (1 or 2 characters).
Each bit of the status byte represents a particular controller parameter, as
described in the following table:

Bit # Function for c1 Meaning for
Bit LOW B i t  HIGH

0 A x i s  #1 motor state
1 A x i s  #2 motor state

Axis #3 motor state
Axis #4 motor state
Motor power
Not used

3
4
5
6
7

Not used
IEEE SRQ Interruption Status
(Sent by RQ command)

Stationary
Stationary
Stationary
Stationary

ON
Default

In motion
In motion
In motion
In motion

OFF

Default

NO Y E S

Bit # Function for c2 Meaning for
Bit LOW B i t  HIGH

0
1
2
3
4
5
6

Axis #5 motor state S t a t i o n a r y  I n  motion
Axis #6 motor state S t a t i o n a r y  I n  motion
Axis #7 motor state S t a t i o n a r y   I n  motion
Axis #8 motor state S t a t i o n a r y  I n  motion
Motor power
Not used

ON
Default

Not used
IEEE SRQ Interruption Status
(Sent by RQ command) NO

OFF

Default

YES

NOTE
If bit #7 is high after sending TS command, it toggles low automatically.

The byte returned is in the form of an ASCII character. Converting the ASCII
code to binary will give the status bits values.

NOTE
For a complete ASCII to binary conversion table see Appendix F.

A —
S —

Unknown message code.
Communication time-out.

MS —  R e a d  motor status.
TX —  R e a d  controller activity.

Example T S  I  R e a d  controller status byte.
TSF I  T h e  1- to 4-axis controller returns character F, or ASCII character 70;

converting 70 to binary we get 01000110 which must be interpreted
with the table above.

(%)
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MM4006 xxTS R e a d  axis extended status

Usage I I  IMM ■  PGM ■  MIP

Syntax x x T S

Parameters
Description x x  [ i n t ]  A x i s  number.

Range x x  I  to 8 (6 with 2 linear axes).
Units x x  N o n e .

Defaults x x  M i s s i n g :  TS command.
Out of range: Er ro r  B.

Description T h i s  command reads one axis status byte.

Returns xxTSciC2
C1C2 —  Axis extended status (2 characters).
Each b i t  of the status byte represents a particular axis parameter, as
described in the following table:

Bit # F u n c t i o n  for c1 M e a n i n g  for
Bit LOW B i t  HIGH

0 A x i s  is connected Y E S  N O
1 A x i s  motor power O N  O F F
2 A x i s  idle Y E S N O
3 A x i s  is moving N O  Y E S
4 A x i s  is synchronized  N O  Y E S
5 A x i s  is referenced to HOME Y E S  N O
6 N o t  used —  D e f a u l t
7 N o t  used D e f a u l t  —

Bit # Function for c2 Meaning for
Bit LOW B i t  HIGH

0
1

4

Following error N O  Y E S
Axis is default N O  Y E S
Limit switch - is activated N O  Y E S
Limit switch + is activated N O  Y E S
Mechanical zero is activated N O  Y E S

5 A x i s  is initialized
6 N o t  used
7 N o t  used

YES N O
Default

Default

NOTE
For a complete ASCII to binary conversion table see Appendix F.

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
C P a r a m e t e r  out of limits.

Rel. Commands T S  —  R e a d  controller status.
TX —  R e a d  controller activity.

Example I T S  I  R e a d  axis #1 status byte.
1TSC- I  Control ler  returns C and "-"  characters.

Converting to binary we get the value 01100011 0111111 which must
be interpreted with the table above.

C%,
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MM4006 TT R e a d  trace data

Usage •  IMM ■ P G M  ❑ M I P

Syntax x x l I T

Parameters
Description x x  [ i n t ]  S a m p l e  number to read.

Range x x  0  to number of samples set by TM command.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Error  C.

Floating point: Er ror  A.

Description T h i s  command reads the trace data stored in trace mode. The trace mode
is enabled by TM command and defined by SP and TM commands.
If xx is a number different than 0 and in range, the controller returns the
values for that sample number. If xx is 0, the controller returns all samples
stored in memory.

Returns x x I T ,  THnni, TPnn2 -
xx —  Sample  number.
nn1 — Theoret ical  position.
nn2 — A c t u a l  position.

NOTE
If xx was set to 0 in the TT command, all samples are returned (starting
with number 1), each one on a separate line.

Errors A  U n k n o w n  message code.
C P a r a m e t e r  out of limits.
D U n a u t h o r i z e d  execution.
S C o m m u n i c a t i o n  time-out.

Rel. Commands S P  S e t  trace sample rate.
TM S e t  trace mode.
XN R e a d  number of acquisitions.

Example
SP0.002 I  S e t  trace period to 2 ins.
2TM500 I  S e t  trace mode for axis #2 and 500 data points.

2PR0.1, WS I  Per form a motion of 0.1 units on axis #2 and wait for stop.
Read trace sample #9.

977, TH1.002, TP1.001 I  Control ler  returns for trace sample #9 theoretical position 1.002 and
real position 1.001 units.
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MM4006

Bit # Function Meaning for
Bit LOW B i t  HIGH

0 Program is running NO YES
1 Command line is executing NO YES
2 Manual jog mode active NO YES
3 Remote mode active NO YES
4 Trajectory is executing NO YES
5 Not used Default —
6 Not used — Default
7 Not used Default —

TX R e a d  controller activity

Usage ■  IMM ■  PGM ■  MIP

Syntax T X

Parameters N o n e .

Description T h i s  command reads the controller activity register. Each bit of the status
byte represents a particular parameter, as described in the following table:

The byte returned is in the form of an ASCII character. Converting the ASCII
code to binary gives the status bit values.

NOTE
For a complete ASCII to binary conversion table see Appendix F.

Returns T X a a .
as —  ASCI I  character representing the status byte.

Errors A  —  Unknown message code.
S —  Communication time-out.

Rel. Commands M S  —  R e a d  motor status.
TS —  R e a d  controller status.

Example T X  I  R e a d  controller activity register.
TXJ I  Control ler  returns character J, or ASCII character 74; converting 74 to

binary we get 01001010 which has the following meaning: controller
is in remote mode and is executing a command line.
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MM4006

Bit # Function for w2 Meaning for
Bit LOW B i t  HIGH

0 Manual jog NO YES
1 Manual jog with joystick NO YES
2 Joystick is present NO YES
3 Searching for HOME NO YES
4 Display Refresh Enable Disable
5 Local / Remote mode Local Remote
6 Not used Default
7 Not used Default

TX1 R e a d  controller extended status

Usage

Syntax

Parameters

Description

Returns
W I W  2

aia2

•  1MM •  PGM ■ M I P

TX I

None.

This command reports controller's dynamic status. As this controller can
perform concurrently a lot of tasks, it is useful to have one command that
gives all the information on what the controller is doing. This reduce the
traffic on the communication (otherwise you can use several commands
TS, MS to get the same information) and simplifies the development of the
user's software.

TX 1w1w2ala2b1b2c1c2d id2
— Controller's task status
— Axis #1 (2 characters).

b1b2 —  Axis #2 (2 characters).
— Axis #3 (2 characters).

did2 —  Axis #4 (2 characters).
C  I C  2

(2 characters).

Bit # F u n c t i o n  for Air! Meaning for
Bit LOW B i t  HIGH

0 C o n t r o l l e r  Power
1 E x e c u t i n g  a command line
2 E x e c u t i n g  a program

5

Executing a X-Y trajectory
Not used
Reduced communication
Not used
Not used

ON
NO
NO
NO

Default
NO

OFF
YES
YES
YES

YES

Default
Default

REDUCED COMMUNICATION
This indicates that the controller is doing some tasks (e.g.: jog from local
mode) that allows only reporting or safety external commands to be exe-
cuted.

ftlevvport. 3 . 1 5 5
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MM4006 T X 1  R e a d  controller extended status (cont.)

Bit # Function for al b1 c1 d, Meaning for
Bit LOW B i t  HIGH

0 Axis is connected YES NO
1 Axis Motor Power ON OFF
2 Axis Idle YES NO
3 Axis is moving NO YES
4 Axis in permanent motion NO YES
5 Following error NO YES
6 Not used Default

Not used Default

Bit # Function for a2 b2 c2 d2 Meaning for
Bit LOW B i t  HIGH

0 Axis is referenced to HOME YES NO
1 Limit switch - is activated NO YES
2 Limit switch + is activated NO YES
3 Constant speed phase NO YES
4 Axis is synchronized NO YES
5 Not used Default
6 Not used Default
7 Not used Default

NOTE
For a complete ASCII to binary conversion table see Appendix F.

Errors A  —  Unknown message code.
S —  Communication time-out.

Rel. Commands T S  —  R e a d  controller status.
TX —  R e a d  controller activity.

Example T X 1  I  R e a d  controller extended status.
7X1@@@@@@@@@@ I  Control ler  returns value.
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MM4006 UF U p d a t e  servo filter

Usage ■  1MM ■  PGM ■  MIP

Syntax x x U F

Parameters
Description x x  [ i n t ]  —  Ax i s  number.

Range x x  —  0  to 8.
Units x x  —  None.

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  B.

Floating point: Er ror  A.

Description T h i s  command makes active the latest PID parameters entered. Any new
value for Kp, Ki, Kd and the maximum following error are not being used in
the PID loop calculation until the UF command is received. This assures
that the parameters are loaded simultaneously and without problems.
If the axis specifier xx is missing or set to 0, the controller updates the fil-
ters for all axes. If xx is a number between 1 and 4, the controller updates
only the filter for the specified axis.

Returns N o n e .

Errors A —
B —

Unknown message code.
Incorrect axis number.

Rel. Commands F E  —  S e t  maximum following error.
KD —  S e t  derivative gain.
KI —  S e t  integral gain factor.
KP —  S e t  proportional gain.

Example
3KP0.05 I  S e t  proportional gain factor of axis #3 to 0.05.
3KDO.07 I  S e t  derivative gain factor of axis #3 to 0.07.

3UF I  Update  servo loop of axis #3 with the new parameters.

( % )
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MM4006 UH W a i t  for I/O high

Usage L I  IMM ■  PGM ❑  MIP

Syntax x x U H

Parameters
Description x x  [ i n t ]  —  I / O  bit number.

Range x x  0  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  E.

Floating point: Er ror  A.

Description T h i s  command causes a program to wait unti l  a selected I/O input bit
becomes high. It is level, not edge sensitive, which means that at the time
of evaluation, if the specified I/O bit xx is high already, the program will
continue executing.
If the bit specifier xx is missing or set to 0, the program will wait for all bits
to be high.

NOTE
The command can be placed on a line by itself or with other commands.
If placed on a line with other commands, they will be executed with a
minimal delay after the I/O bit goes high.

Returns N o n e .

Errors A  —  Unknown message code.
E —  Incor rec t  I/O channel number.
J —  Command authorized only in Programing mode.
L —  Command not at the beginning of a line.

Rel. Commands U L  W a i t  for I/O low.

Example
7UH, 3PA12.3 I  W a i t  while bit #7 of the 1/0 input port becomes high and then move

axis #3 to position 12.3 units and continue the rest of the program.

(%)
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MM4006 UL W a i t  for I/O low

Usage I  I IMM •  PGM L i  MIP

Syntax x x U L

Parameters
Description x x  [int] —  I / O  bit number.

Range x x  —  0  to 8.
Units x x  N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  E.

Floating point: Er ror  A.

Description T h i s  command causes a program to wait unti l  a selected I/O input bit
becomes low. It is level, not edge sensitive which means that at the time of
evaluation, if the specified I/O bit xx is low already, the program will con-
tinue executing.
If the bit specifier xx is missing or set to 0, the program will wait for all bits
to be low.

NOTE
The command can be placed on a line by itself or with other commands.
If placed on a line with other commands, the advantage is that they will
be executed with a minimal delay after the I/O bit goes low.

Returns N o n e .

Errors A  U n k n o w n  message code.
E —  Incor rec t  I/O channel number.
J —  Command authorized only in Programing mode.
L —  Command not at the beginning of a line.

Rel. Commands U H  —  W a i t  for I/O high.

Example
7UL, 3PA12.3 I  W a i t  while bit #7 of the I/O input port becomes low and then move

axis #3 to position 12.3 units and continue the rest of the program.

(%)
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MM4006 VA S e t  velocity

Usage ■  IMM ■  PGM ■  MIP

Syntax x x VA n n  or xxVA?

Parameters
Description x x  [int]

nn [float]
Range x x

nn

Units x x
nn

— A x i s  number.
— Veloc i ty  value.

1 to 8.
-  10-6 to the programed value in SETUP mode.
— Reading of the velocity value.

— None.
Preset units in SETUP mode/second.

Defaults x x  M i s s i n g :
Out of range:

Floating point:
nn M i s s i n g :

Out of range:

Error B.
Error B.
Error A.
Error C.
Error C.

Description T h i s  command sets the velocity value for an axis. Its execution is immedi-
ate, meaning that the velocity is changed when the command is processed,
even while a motion is in progress.

NOTE
Avoid changing the velocity during the acceleration or deceleration peri-
ods. For better predictable results, change velocity only when the axis is
not moving or when it is moving with a constant speed.

Returns I f  the sign "?" takes place of nn, this command returns the velocity value.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands A C
PA
PR

— S e t  acceleration.
— M o v e  to absolute position.
— M o v e  to relative position.

Example 2 VA ?
2VA 10

2PA15
WT500

2VA4
2VA?

2VA4

Read desired velocity of axis #2.
Controller returns a velocity value of 10 units/sec.
Move to absolute position 15.
Wait for 500 ms.
Set axis #2 velocity to 4 units/sec.
Read velocity of axis #2.
Controller returns a velocity value of 4 units/sec.

( )
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MM4006 V B  S e t  base velocity (Stepper motor only)

Usage I I  1MM •  PGM •  MIP

Syntax x x V B n n

Parameters
Description x x  [int] A x i s  number.

nn [ f loat]  V e l o c i t y  value.
Range x x  1  to 8.

nn 0  to Maximum motion speed defined by the VA com-
mand.

Units x x  N o n e .
nn P r e s e t  units in SETUP mode/second.

Defaults x x  M i s s i n g :  Error  B.
Out of range: Error  B.

Floating point: Er ror  A.
nn M i s s i n g :  Error  C.

Out of range: Er ror  C.

Description T h i s  command sets the start/stop velocity for stepping motors only. The
allowed start/stop velocity must be less than or equal to the velocity set
with the VA command.

NOTE
This command is available only for stepper motors.

Returns N o n e .

Errors

Rel. Commands

A —
B —
C —

Unknown message code.
Incorrect axis number.
Parameter out of limits.

PA —  M o v e  to absolute position.
PR —  M o v e  to relative position.
VA —  S e t  velocity.

Example 2VBIO I  S e t  start/stop velocity for axis#2 to 10 units/sec.

( % )
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MM4006 VE R e a d  controller version

Usage I N  IMM •  PGM •  MIP

Syntax V E
Parameters N o n e .

Description T h i s  command reads the controller model and version.

NOTE
When asking for technical support with the motion control system or
when reporting a problem, having the controller type and version
enables us to help you fix the problem fast. Use this command to deter-
mine the controller type and in particular, the firmware version.

Returns V E  MM4006 Controller Version xx.yyy
xx.yyy V e r s i o n  and release number.

Errors S  —  Communication time-out.

Rel. Commands N o n e .

Example V E  I  R e a d  controller model and version.
VE MM4006 Controller Version 7.01 I  Control ler  returns the MM4006 version.
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MM4006 V S  D e f i n e  the vector acceleration on trajectory
(trajectory acceleration)

Usage I I  IMM ■  PGM •  MIP

Syntax V S n n  or VS?

Parameters

Description n n  [double] —  Desired trajectory acceleration.

Range n n  —  > 0  to Max Trajectory Acceleration (MTA).
Units n n  U n i t s / s e c ' .

Defaults n n  M i s s i n g :  MTA.
Out of range: Er ro r  C.

Description T h i s  command defines the vector acceleration on trajectory that the con-
troller uses to start and stop execution of the trajectory. In association
with the trajectory velocity this will define the necessary time to reach the
trajectory velocity.

NOTE
The controller calculates automatically MTA for the trajectory to execute
(set of trajectory elements entered before this command) one time this
command is entered and limits the vector acceleration to MTA i f  the
parameter entered is greater than MTA. It is then advised to read MTA
just before this command with help of the command XU1 and to read
assigned trajectory acceleration after this command with help of the
command VS? or XU.

Returns

Errors

Rel. Commands

In fact, MTA is defined as the minimum value of maximum allowed X
assigned axis and Y assigned axis accelerations.

If the sign "?" takes place of the nn value, this command reports the actual
trajectory acceleration value.

C —  Parameter out of limits.
S —  Communication time-out.

VV —  Def ine  the vector velocity on trajectory (trajectory velocity).
XU —  Te l l  the vector acceleration on trajectory (trajectory acceleration).

Example X U  1 I  R e a d  MTA.
XU10.0 I  Control ler  tells MTA.

VS8 I  De f i ne  8 units/sec-2 as trajectory acceleration.
XU I  R e a d  trajectory acceleration.

XU8.0 I  Control ler  tells assigned trajectory acceleration.

( % )
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MM4006 VU S e t  maximum velocity

Usage •  IMM •  PGM C  MIP

Syntax x x V A n n

Parameters
Description x x  [ i n t ]  —  A x i s  number.

nn [ f loat]  —  Maximum velocity value.

Range x x

nn
— 1  to 8.

10-6 to the scaling speed value in SETUP mode.

Units x x  N o n e .
nn P r e s e t  units in SETUP mode/second.

Defaults x x  M i s s i n g :  Er ro r  B.
Out of range: Er ror  B.

Floating point: Er ror  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ror  C.

Description T h i s  command sets the maximum velocity value for  an axis (see the
"Maximum Speed" in the Section "Local Mode" of this user's manual). This
is the maximum value that the VA command can not exceed.

Returns I f  the sign "?" takes place of nn, this command reports the actual maximum
velocity of axis #xx.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands VA —  S e t  velocity.
VW — S e t  scaling velocity.

Example 2VU20 I  S e t  axis #2 maximum velocity to 20 units/sec.

(%)
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MM4006 V V  D e f i n e  the vector velocity on trajectory
(trajectory velocity)

Usage •  IMM •  PGM ■ M I P

Syntax V V n n  or VV?

Parameters

Description n n  (double) —  Desired trajectory velocity.

Range n n  > 0  to Max Trajectory Velocity (MTV).
Units n n  U n i t s / s e c .

Defaults n n  M i s s i n g :  MTV.
Out of range: Error  C.

Description T h i s  command defines the vector velocity on trajectory that the controller
uses to start and stop execution of the trajectory. In association with the
trajectory acceleration this will define the necessary time to reach the tra-
jectory velocity.

NOTE
The controller calculates automatically .MTV for the trajectory to execute
(set of trajectory elements entered before this command) one time this
command is entered and limits the trajectory velocity to MTV if the para-
meter entered is greater than MTV. It is then advised to read MTV just
before this command with help of the command XV1 and to read
assigned trajectory velocity after this command with help of the com-
mand VV? or XV.

In fact, MTV is defined as the minimum value of minimum value of maximum
allowed X assigned axis and Y assigned axis velocities and of minimum
value of all trajectory arc elements maximum allowed contouring velocities,
that are calculated as square of product of maximum allowed trajectory
acceleration (MTA) with arc element contouring radius (V(MTA * Radius)).

Returns I f  the sign "?" takes place of the nn value, this command reports the actual
trajectory velocity value.

Errors C  —  Parameter out of limits.
S —  Communication time-out.

Rel. Commands V S  —  Def ine the vector acceleration on trajectory (trajectory acceleration).
XV —  Te l l  the vector velocity on trajectory (trajectory velocity).

Example X V I  R e a d  MTV.
XV20 C o n t r o l l e r  tells MTV.

W 5  D e f i n e  5  units/sec as trajectory velocity.
XV R e a d  trajectory velocity.

XV5.0 C o n t r o l l e r  tells trajectory velocity.

<%)
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MM4006 VW — Set scaling velocity

Usage ■  IMM ■  PGM ❑  MIP

Syntax x x V W n n

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [float] S c a l i n g  velocity value.
Range x x  1  to 8.

nn > 1 0 - 6 .
Units x x  N o n e .

nn P r e s e t  units in SETUP mode/second.
Defaults x x  M i s s i n g :  Er ror  B.

Out of range: Er ro r  B.
Floating point: Er ror  A.

nn M i s s i n g :  Er ror  C.
Out of range: Er ror  C.

Description T h i s  -command sets the scaling velocity value for an axis (see the "Scaling
Speed" in the Section "Local Mode" of this user's manual). That is the maxi-
mum value that the VU command can not exceed.

Returns I f  the sign "?" takes place of nn, this command reports the actual scaling
velocity of axis #xx.

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
C P a r a m e t e r  out of limits.
D U n a u t h o r i z e d  execution.

Rel. Commands VA —  S e t  velocity.
VU —  S e t  maximum velocity.

Example 2VW24 I  S e t  axis #2 scaling velocity to 24 units/sec.
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MM4006 WA W a i t

Usage •  IMM •  PGM I  I MIP

Syntax W A n n

Parameters

Description n n  [ in t ]  W a i t  time (delay).
Range n n  0  to 1073741824.
Units n n  M i l l i s e c o n d s .

Defaults x x  M i s s i n g :  0 .
Out of range: 0 .

Floating point: Decimal part truncated.

Description T h i s  command causes the controller to pause for a specified amount of
time. This means that the controller will wait nn milliseconds before exe-
cuting the next command.

NOTE
Even though this command can be executed in immediate mode, its real
value is as a flow control instruction inside programs.

NOTE
This command is identical to WT. Both exist only for program compati-
bility reasons with other controllers.

Returns N o n e .

Errors N o n e .

Rel. Commands W T  — Wa i t .

Example
6UL, WA400, 2PA2.3 I  W a i t  for I/O input bit #6 to go low, wait an additional 400 ms and

then move axis 2 to position 2.3 units.
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MM4006 WE E n d  While loop

Usage r l  1MM ■  PGM H ]  MIP

Syntax W E

Parameters N o n e .

Description T h i s  command terminates a WHILE loop initiated by any of the WG, WH,
WL or WY commands.
Up to 100 While loops can be nested, but they must follow the general rule
of multiple loops: last one opened is the first one closed.

NOTE
To be accepted, WE must be placed on a different line than WG, WH, WL
or WY. To improve program clarity, it is recommended to place the WE
on a separate line.

NOTE
All While loop commands (WG, WH, WL and WY) must be terminated
with a WE command.

Returns N o n e .

Errors J  —  Command authorized only in Programing mode.

Rel. Commands W G  — W h i l e  variable greater than value.
WH — W h i l e  I/O input is equal.
WL —  W h i l e  variable is less.
WY — W h i l e  variable is different.

Example 2YSO I  In i t ia l ize  variable #2 to 0.
2WY10, 2YA I I  O p e n  first while loop: while variable 4#2 is different than 10, add 1 to

variable #2.
5WH I, 3PR1.2, WS I  O p e n  second while loop: while I/O input bit #5 is high, moue axis #3

incremental 1.2 units and wait for stop.
WE I  E n d  second while loop.
WE I  E n d  first while loop.

(%)
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MM4006

ASCII
code

Variable
value

A 65
B 66
C 67
D 68

WF W a i t  for function key

Usage L I  1MM ■  PGM J  M1P

Syntax x x W F

Parameters
Description x x  [ i n t ]  V a r i a b l e  number.

Range x x  -  1  to 100 (integers) and 101 to 120 (floats).
Units x x  —  None.

Defaults x x  M i s s i n g :  Er ror  0.
Out of range: Er ror  0.

Floating point: Er ror  A.

Description T h i s  command interrupts the execution of a program and waits for user
input. When the command is executed, the controller displays the function
key labels assigned wi th FB and waits for  a valid function key to be
pressed. A valid function key is one that has been labeled previously. When
a valid function key is pressed, the controller beeps shortly to acknowl-
edge the entry, places the ASCII code of the key in the specified xx variable
and continues program execution.

Key
pressed

Pt
2"
3rd
4th

M  (Left)

E M  (Right)

Returns N o n e .

Errors A  —  Unknown message code.
J —  Command authorized only in Programing mode.
0 —  Var iab le  number out of range.

Rel. Commands F B  -  Label  function key.
FC —  C l e a r  function key line.
FD -  D i sp lay  function keys.

Example 3 X X  I  C l e a r  program #3 from memory, i f  any.
3EP I  Ac t iva te  program mode and enter following commands as program

#3.
4FBSTOP I  D e f i n e  custom label for function key #4 as STOP.

7WF I  Disp lay  the custom function key label(s) (STOP), wait  for a valid
function key to be pressed and put its ASCII code in variable #7.

FC I  C l e a r  function key display line.
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MM4006 WG W h i l e  variable is greater

Usage [  11MM ■  PGM L  MIP

Syntax x x W G n n

Parameters
Description x x  [ i n t ]  —  Variable number.

nn [ in t ]  —  Comparison value.
Range x x  I  to 100 (integers) and 101 to 120 (floats).

nn - 3 2 7 6 7  to 32767.
Units x x  N o n e .

nn N o n e .
Defaults x x  M i s s i n g :  Error  0.

Out of range: Er ro r  0.
Floating point: Er ror  A.

nn M i s s i n g :  0 .
Out of range: Er ror  C.

Description T h i s  command starts a WHILE loop based on a variable's value. While the
selected variable xx is greater than the nn value, all following commands
up to the corresponding WE are executed. The loop is repeated until the
test becomes false. At that point, program execution continues with the
line immediately following the WE command.

Returns N o n e .

Errors A  U n k n o w n  message code.
C —  Parameter out of limits.
J —  Command authorized only in Programing mode.
L —  Command not at the beginning of a line.
O -  Var iab le  number out of range.

Rd. Commands WE —
WH —
WL —
WY —

End While loop.
While I/O input is equal.
While variable is less.
While variable is different.

Example 5YS30 I  In i t ia l i ze  variable #5 to 30.
5WG18 I  W h i l e  variable #5 is greater than 18 repeat next commands.

3PR1.2,WS I  M o v e  axis #3 incremental 1.2 units and wait for stop.
5YA-1 I  Subtract  1 from variable #5.

WE I  E n d  while loop.

c v
ED1-10181En1020 — 03/03 3.170 N e w p o r t .



MM4006 WH W h i l e  I/O input is equal

c v

Usage L i  IMM ■  PGM [  J MIP

Syntax x x W H n n

Parameters
Description x x  [ i n t ]  I / O  input bit number.

nn [ in t ]  —  I / O  input bit or byte state.
Range x x  —  0  to 8.

nn —  0  to 1 or 0 to 255.
Units x x  —  None.

nn N o n e .
Defaults x x  M i s s i n g :  Error  E.

Out of range: Error  E.
Floating point: Er ror  A.

nn M i s s i n g :  0 .
Out of range: 1  for a bit, error C for a byte.

Description T h i s  command starts a WHILE loop based on the state of an I/O input bit or
byte. While the state of the selected I/O input bit xx is equal to nn, all fol-
lowing commands up to the corresponding WE are executed. The loop is
repeated until the test becomes false. At that point, the program executed
continues with the line immediately following the WE command.
If xx is set to 0 or missing, the test is performed on the entire I/O input byte
and then nn could have a value from 0 to 255, representing the byte value
to compare it with.

NOTE
If the command is set to look for a bit by specifying xx between 1 and 8,
a non-zero value for the nn parameter will be considered as a I  and the
while loop will execute until the I/O bit becomes Low.

Returns N o n e .

Errors A  U n k n o w n  message code.
C —  Parameter out of limits.
E —  Incor rec t  I/O channel number.
J —  Command authorized only in Programing mode.
L —  Command not at the beginning of a line.

Rel. Commands WE —
WG —
WL —
WY —

End While loop.
While variable greater than value.
While variable is less.
While variable is different.

Example 5WH I I  W h i l e  I/O input bit #5 is high, repeat next commands.
3PR1.2, WS I  M o v e  axis #3 incremental 1.2 units and wait for stop.

WE I  E n d  while loop.
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MM4006 W I  W a i t  for a trajectory (curvilinear) length

Usage L  11MM ■  PGM C  MIP

Syntax W l n n

Parameters
Description n n  [double] T r a j e c t o r y  length to wait for.

Range n n  0  to Trajectory total length.
Units n n  —  X  axis actual unit.

Defaults n n  M i s s i n g :  Er ror  C.
Out of range: Error  C.

Description T h i s  command stops the execution of the program up to when the defined
by WI trajectory length is reached.

NOTE
This is a command used in phase of execution and its place is always
after ET command. If the value defined by WI is superior than the trajec-
tory total length or by error after trajectory stop the trajectory execution
do not reach the desired length, the command execution breaks and
returns an error.

NOTE
This command must be used in a program.

Returns N o n e .

Errors C  —  Parameter  out of limits.
D —  Unauthorized execution.

Rel. Commands N o n e .

Example N T  I  Init ial ization.
LX10 I  Element  I.
LX30 I  E lement  2.
LX40 I  E lement  3.
VV5 I  S e t  trajectory velocity to 5 units/sec.

ET I  Trajectory execution with generation of pulses.
WH 0, 5SB I  A t  the realized length of 10 units, set I/O output bit #5.
W130, 5CB I  A t  the realized length of 30 units, reset I/O output bit #5.

(%)
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MM4006

Description aa [str] String to he displayed, in ASCII format.
Range aa I to 14 characters.
Units aa — None.

Defaults aa Missing: Null string; clears the line.
Out of range: Only first 14 characters are used.

WK W a i t  for key

Usage ❑  IMM ■  PGM ❑  MIP

Syntax W K a a

Parameters

Description T h i s  command stops the execution of a program. When it is executed, the
specified message aa is displayed in the middle of line 5 and the menus on
line 6 offer two choices: QUIT and EXEC. If the function key corresponding
to QUIT' is pressed, program execution is terminated. If EXEC is pressed,
the program continues execution.

Returns N o n e .

Errors J  —  Command authorized only in Programing mode.

Rel. Commands W A  — Wa i t .
WP — W a i t  for position.
WS —  W a i t  for motion stop.
WT — Wa i t .

Example
WKContinue ? I  t o p  program and display on line #5 the string "Continue ?".

3PA1.2 I  M o v e  axis #3 to position 1.2 units.

In this EXAMPLE, line five of the front panel will display " Continue ? "
until QUIT or EXEC is pressed.
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MM4006 WL W h i l e  variable is less

Usage

Syntax

Parameters
Description

Range

Units

Defaults

Description

Returns

Errors

Rel. Commands

Li 1MM ■  PGM L i  MIP

xxWLnn

xx [ i n t ]
nn [ in t ]
xx
nn
xx
nn

— Variable number.
Comparison value.

-  1  to 100 (integers) and 101 to 120 (floats).
— -32767 to 32767.

xx M i s s i n g :
Out of range:

Floating point:
nn M i s s i n g :

Out of range:
Floating point:

None.
None.
Error 0.
Error 0.
Error A.
0.
Error C.
Decimal part truncated.

This command starts a WHILE loop based on a variable's value. While the
selected variable xx is less than the nn value, all following commands up to
the corresponding WE are executed. The loop is repeated until the test
becomes false. At that point, the program executed continues with the line
immediately following the WE command.

None.

A
C
.1
L
O

Unknown message code.
Parameter out of limits.

-  Command authorized only in Programing mode.
-  Command not at the beginning of a line.
-  Var iab le  number out of range.

WE —
WG —
WH —
WY —

Example 5YSO
5WL18

3PR1.2, WS
5YA1

WE

End While loop.
While variable is greater than value.
While I/O input is equal.
While variable is different.

Initialize variable #5 to 0.
While variable #5 is less than 18 repeat next commands.
Move axis #3 incremental 1.2 units and wait for stop.
Add 1 to variable #5.
End while loop.
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MM4006 WN W a i t  for a element of trajectory

Usage

Syntax

Parameters
Description

Range
Units

Defaults

Description

I 1MM ■  PGM L i  MIP

WNnn

nn [int]
nn
nn

Number of trajectory element to wait for.

— 0  to Element total number of the trajectory.
— None.

nn M i s s i n g :  Error  C.
Out of range: Er ror  C.

This command stops the execution of the program up to the beginning of
the execution of the defined by WN numbered element of the trajectory.

NOTE
This is a command used in phase of execution and its place is always
after ET command. If the value defined by WN is superior than the total
number of element of the trajectory or by error after trajectory stop the
trajectory execution do not reach the desired element, the command exe-
cution breaks and returns an error.

NOTE
This command must be used in a program.

Returns N o n e .

Errors C  —
D —

Rel. Commands N o n e .

Example
NT, FA90

CR10, CA5
CA350

CA5
VV5

ET
WN2, 5SB
WN3, 5CB

Parameter out of limits.
Unauthorized execution.

Initialization.
Element I.
Element 2.
Element 3.
Set trajectory velocity to 5 units/sec.
Trajectory execution with generation of pulses.
At the beginning of element 2, set I/O output bit #5.
At the beginning of element 3, reset I/O output bit.

C ‘ )
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MM4006 WP W a i t  for position

Usage ■  IMM ■  PGM i  MIP

Syntax x x W P n n

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [ f loat] P o s i t i o n  to wait for.

Range x x  1  to 8.
nn -  Starting position to destination of axis number xx.

Units x x
nn

— None.
— Preset units in SETUP mode.

Defaults x x  M i s s i n g :  Er ror  B.
Out of range: Er ro r  B.

Floating point: Er ror  A.
nn M i s s i n g :  Error  C.

Out of range: Er ror  D.

Description T h i s  command stops the program execution until a position is reached.
The program continues executing the immediate following commands only
after axis xx reaches position nn.

NOTE
Make sure that position nn is inside the travel of axis xx. The controller
cannot always detect if a value is outside the travel range of an axis to
flag the error, especially in a complex motion program.

Returns N o n e .

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
C P a r a m e t e r  out of limits.

Unauthorized execution.

Rel. Commands WA — Wa i t .
WK — W a i t  for key.
WS —  W a i t  for motion stop.
WT — Wa i t .

Example
2PA-10, WS I  M o v e  axis #2 to position -10 units and wait for stop.

2PAIO, 2WPO, 3PA5 I  M o v e  axis #2 to position 10 units, wait for axis #2 to reach position
0 and then move axis #3 to position 5 units.

(%)
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MM4006 WS W a i t  for motion stop

Usage

Syntax

Parameters
Description

Range

Units

Defaults

Description

Returns

Errors

Re. Commands

■  IMM ■  PGM f . j  MIP

xxWSnn

xx [ i n t ]
nn [ i n t ]

x x

nn
xx
nn
xx M i s s i n g :

Out of range:
Floating point:

nn M i s s i n g :
Out of range:

Floating point:

Axis [lumber.
Delay after motion is complete.

0 to 8.
0 to 1073741824.

None.
Milliseconds.
0.
Error B.
Error A.
0.
0.
Decimal part truncated

This command stops the program execution until a motion is completed.
The program is continued only after axis xx reaches its destination. If xx is
not specified, the controller waits for all motion in progress to end. If nn is
specified different than 0, the controller waits an additional nn millisec-
onds after the motion is complete and then executes the next commands.

NOTE
There are a few milliseconds of delay between execution of different
command lines. If  you need precise delays, place the critical commands
on the same line immediately following WS.

NOTE
To terminate an excessively large delay, turn the motor power off and on.

None.

A —
B —

WA —
WK —
WP —
WT —

Example
2PA10, 2WS500, 3PA5 I

Unknown message code.
Incorrect axis number.

Wait.
Wait for key.
Wait for position.
Wait.

Move axis #2 to position 10 units, wait for axis #2 to reach destina-
tion, wait an additional 500 ms and then move axis #3 to position 5
units.

Ck)
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MM4006 WT W a i t

Usage ■  IMM ■  PGM L  MIP

Syntax W i n n

Parameters
Description n n  [ in t ]  W a i t  time (delay).

Range n n  0  to 1073741824.

Units n n  M i l l i s e c o n d s .

Defaults n n  M i s s i n g :  0 .
Out of range: Nearest range limit.

Floating point: Decimal part truncated.
Non-increment: Rounded to nearest increment.

Description T h i s  command causes the controller to pause for a specified amount of
time. This means that the controller will wait nn milliseconds before exe-
cuting the next command.

NOTE
Even though this command can be executed in immediate mode, its real
value is as a flow control instruction inside programs.

NOTE
This command is identical to WA. Both exist only for program compati-
bility reasons with other controllers.

Returns N o n e .

Errors N o n e .

Rel. Commands W A  — Wa i t .

Example
6UL, WT400, 2PA2.3 I  W a i t  for I/O input bit #6 to go low, wait an additional 400 Ins and

then move axis 2 to position 2.3 units.

ED110181En1020 — 03/03 3.178
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MM4006 WY W h i l e  variable is different

Usage L  IMM ■  PGM M I P

Syntax x x W Y n n

Parameters
Description x x  [int]

nn [ int]
Range x x

Units

Defaults x x  M i s s i n g :
Out of range:

Floating point:
nn M i s s i n g :

Out of range:

nn

Variable number.
Comparison value.
1 to 100 (integers) and 101 to 120 (floats).
-32767 to 32767.

xx —  None.
nn —  None.

Error 0.
Error O.
Error A.
0.
Error C.

Description T h i s  command starts a WHILE loop based on a variable's value. While the
selected variable xx is different than the nn value, all following commands
up to the corresponding WE are executed. The loop is repeated until the
test becomes false. At that point, the program executed continues with the
line immediately following the WE command.

Returns N o n e .

Errors

Rel. Commands

A

J
L

C
-  Unknown message code.
— Parameter out of limits.
-  Command authorized only in Programing mode.
-  Command not at the beginning of a line.
-  Var iab le  number out of range.

WE —
WG —
WH —
WL —

Example 5YSO
5WY18

3PR1.2, WS
5YA1

WE

End While loop.
While variable is greater than value.
While I/O input is equal.
While variable is less.

Initialize variable #5 to 0.
While variable #5 is different than 18 repeat following commands up
to the next WE command.
Move axis #3 incremental 1.2 units and wait for stop.
Add 1 to variable #5.
End while loop.

( )
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MM4006 X A  T e l l  the current maximum allowed angle
of discontinuity

Usage ■  IMM ■  PGM H  MIP

Syntax X A

Parameters N o n e .

Description T h i s  command retrieves from the controller the current maximum allowed
discontinuity angle.

Returns X A n n
nn —  Max imum discontinuity angle.

Errors S  —  Communication time-out.
Rel. Commands A D  —  Def ine  the maximum allowed angle of discontinuity.

Example X A  I  Te l l  maximum discontinuity angle.
XA0.001 I  Control ler  returns 0.001'.

(%)
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MM4006 XE T e l l  the last element

Usage •  IMM •  PGM J M I P

Syntax X E

Parameters N o n e .

Description T h i s  command retrieves from the controller the information of the last
defined element.

Returns X E a a ,  bb, cc, dd
as T y p e  of element:

Line (x, 0), or
Line (y, 0), or
Line (x, y), or
Arc (x, y), o r
arc (r, 0).

bb x  end position of the element.
cc y  end position of the element.
dd A n g l e  of the tangent at the end position.

Errors S  C o m m u n i c a t i o n  time-out.

Rel. Commands X T  T e l l  number of elements in the trajectory.
LT E x t e n d e d  list of the trajectory.

Example N T  1 C l e a r  trajectory.
FA45.0 I  De f i ne  initial tangent angle = 45°.

LX10 I  De f i ne  and build line segment = f  (10.0, 4.5.0').
XE T e l l  last element.

XE, Line (x, 0), 10, 10, 45 I  Control ler  tells the built element.

( % )
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MM4006 XL D e l e t e  one line of program

Usage

Syntax

Parameters
Description

■  1MM 1 _ 1  PGM

xxXLnn

xx [int]
nn [int]

Range x x
nn

Units x x
nn

Defaults x x

nn

Description

Returns

Errors

Rel. Commands

MIP

— Program number.
— L i n e  number.

Missing:
Out of range:

Missing:
Out of range:

Floating point:

1 to 127.
1 to 32767.
None.
None.
Error F.
Error F.
The last line.
Error C.
Error A.

This command deletes the line #nn of xx numbered program. If nn is
default, the command deletes the last line of this program.

NOTE
This command is useful for modifying an existing program without
delete it.

None.

A
C
D
F

Unknown message code.
— Parameter  out of limits.
— Unauthorized execution.
-  Program number incorrect.
-  Unauthorized command in Programing mode.

EP —  E d i t i o n  of program.
QP — Quit program mode.

Example 1 L P  I  L i s t  program #1.
1PA10

WS
1PR10

WS
OR I  Program #1 is listed.
1XL2 I  Dele te  the line #2 of program #1.

IXL I  Dele te  the last line of program #1.
1LP I  L i s t  program #1.

IPAIO
1PR10

WS I  Program #1 is now listed.

(%)
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MM4006 XM R e a d  available memory

Usage ■  IMM ■  PGM ■  MIP

Syntax x x X M

Parameters

Description x x  [ i n t ]  —  Program number.
Range x x  —  0  to 127.
Units x x  —  None.

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  F.

Description I f  xx = 0 or missing this command reads the amount of unused program
memory. The controller has 30720 bytes of non-volatile memory available
for permanently storing programs. This command reports the amount not
used.
If xx a1 and xx s127 this command reports the length of the program num-
ber xx. if the returned value is 0, the program does not exist.

NOTE
The controller is saving programs in their original format, thus using one
byte per character.

Returns x x X M n n
nn —  Returned value, in bytes.

Errors S  —  Communication time-out.

Rel. Commands L P  —  L i s t  program.
MP —  Download EEPROM to RAM.
SM —  S a v e  program.
XX —  Erase  program.

Example X M  R e a d  available program memory.
XM29873 C o n t r o l l e r  returns 29873 bytes of available program memory.

1XM I  R e a d  the length of the program number #1.
1XM15 I  T h e  length of program #1 is 15 bytes.

100XM I  R e a d  the length of the program number #100.
100XMO T h e  program #100 does not exist.

( % )
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MM4006 XN R e a d  number of acquisitions

Usage

Syntax

Parameters

Description

•  1MM ■ P G M  ■ M 1 P

XN

None.

This command reads the current number of trace acquisitions. During a
trace mode initiated by the TM command, the number of stored samples
can be read to monitor the progress of the acquisition process.

Returns X N n n
nn —  N u m b e r  of acquired samples.

Errors S  C o m m u n i c a t i o n  time-out.

Rel. Commands N o n e .

Example
SP 0.005

2TM1000
2PRO.2

XN
XN157

XN
XN342
2WS, XN

XN1000

Set trace sample period to 5 ms.
Enable trace mode for axis #2 and acquire 1000 samples.
Start a relative motion on axis #2 and the acquisition process.
Read the number of samples acquired.
Controller reports 157 trace samples acquired.
Read the number of samples acquired.
Controller reports 342 trace samples acquired.
Wait for stop and read the number of samples acquired.
Controller reports 1000 trace samples acquired.

C%)
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MM4006 X T  — Tell number of elements in the trajectory

Usage I I I  IMM •  PGM I  MW

Syntax X T

Parameters N o n e .

Description T h i s  command retrieves from the controller the number of valid elements
that have been loaded into the trajectory.

Returns X T n n
nn —

Errors S  —

Rel. Commands

Number of elements.

Communication time-out.

AT —  Te l l  the element number under execution.
LT —  Extended list of the trajectory.

Example N T  I  Rese t  trajectory buffer.
XT I  R e a d  number of elements.

XTO I  Control ler  returns 0.
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MM4006 X U  T e l l  the vector acceleration on trajectory
(trajectory acceleration)

Usage •  IMM •  PGM ■ M I P

Syntax X U n n

Parameters
Description n n  [ in t ]  —  0  or

Defaults n n  M i s s i n g :  0 .

Description T h i s  command retrieves from the controller the current trajectory accelera-
tion or Max Trajectory Acceleration (MTA).

Returns X U a a
aa —  T h e  current trajectory acceleration if nn missing or 0,

aa = MTA if nn greater or equal 1.

Errors S  C o m m u n i c a t i o n  time-out.

Rel. Commands V S  D e f i n e  the vector acceleration on trajectory (trajectory acceleration).
XV T e l l  the vector velocity on trajectory (trajectory velocity).

Example V S 1 0  I  D e f i n e  10 units/sect as trajectory acceleration.
XU1 R e a d  MTA.

XU20.0 C o n t r o l l e r  tells MTA.
XU R e a d  trajectory acceleration.

XUI0.0 C o n t r o l l e r  tells trajectory acceleration.

(%)
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MM4006 X V  T e l l  the vector velocity on trajectory
(trajectory velocity)

Usage ■  IMM ■  PGM ■  MIP

Syntax X V n n

Parameters
Description n n  [ in t ]  —  0  or _>_1.

Defaults n n  M i s s i n g :  0 .

Description T h i s  command retrieves from the controller the current trajectory velocity
or Max Trajectory Velocity (MTV).

Returns X V a a
aa T h e  current trajectory velocity if nn missing or 0,

aa = MTV if nn greater or equal 1.

Errors S  C o m m u n i c a t i o n  time-out.

Rel. Commands V V  D e f i n e  the vector velocity on trajectory (trajectory velocity).
XU T e l l  the vector acceleration on trajectory (trajectory acceleration).

Example V V 5  I  Def i ne  5 units/sec as trajectory velocity.
XV1 I  R e a d  MTV.

XVI0.0 I  Control ler  tells MW
XV I  R e a d  trajectory velocity.

XV5.0 I  Control ler  tells trajectory velocity.

(%)
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MM4006 XX E r a s e  program

Usage ■  IMM C l  PGM I  M I P

Syntax x x X X

Parameters

Description x x  [ i n t ]  P r o g r a m  number.
Range x x  0  to 127.
Units x x  —  None.

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  F.

Floating point: Er ror  A.

Description T h i s  command erases one or all motion programs loaded in the controller's
RAM. It does not erase programs stored in the non-volatile memory. If xx is
missing or set to 0, all programs in RAM will be erased.

NOTE
On power up, the controller automatically loads all programs stored in
non-volatile memory into RAM. If a program is erased using the XX com-
mand, to run the same program number, a new one must be created or
the old one downloaded from non-volatile memory using the MP com-
mand

Returns N o n e .

Errors A  U n k n o w n  message code.
F P r o g r a m  number incorrect.

Unauthorized command in Programing mode.

Rel. Commands L P  —  L i s t  program.
MP —  Download EEPROM to RAM.

Example 3 X X  C l e a r  program #3 from memory.
3EP I  Activate program mode and enter following commands as program #3.

3QP I  E n d  entering program #3 and quit Programing mode.
3CP I  Compi le  program #3.

3CP@ I  Control ler  confirms compilation of program #3 without any errors.

( k )
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MM4006 YA A d d  to variable

Usage O I M M

Syntax x x YA n n

Parameters

Description x x  [int]
nn [ in t ]

Range x x
nn

Units x x
nn

Defaults x x

■  PGM i  J MIP

Missing:
Out of range:

Floating point:
nn M i s s i n g :

Out of range:
Floating point:

Variable number.
Value to add.
I to 100 (integers) and 101 to 120 (floats).
-32767 to 32767.
None.
None.
Error O.
Error 0.
Error A.
0.
Error C.
Decimal part truncated.

Description T h i s  command adds a value to a variable. It is useful for creating loops in a
program. The value may be positive or negative.

NOTE
If, at any time the operation will cause the variable value to go out of
range, error H (unauthorized execution) is generated.

Returns N o n e .

Errors A

H
J

C
-  Unknown message code.
— Parameter out of limits.
— Calculat ion overflow.
-  Command authorized only in Programing mode.
-  Var iab le  number out of range.

Rd. Commands Y S  —  Ini t ia l ize variable.

Example 51'530
5WG18

3PR1.2, WS
5YA-1

WE

Initialize variable #5 to 30.
While variable #5 is greater than 18 repeat next commands.
Move axis #3 incremental 1.2 units and wait for stop.
Subtract 1 from variable #5.
End while loop.
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MM4006 YB N e g a t e  variable

Usage I I I M M  ■  PGM L i  MIP

Syntax x x Y B

Parameters

Description x x  [int V a r i a b l e  number.

Range x x  1  to 100 (integers) and 101 to 120 (floats).
Units x x  —  None.

Defaults x x  M i s s i n g :  Error  0.
Out of range: Er ror  0.

Floating point: Er ror  A.

Description T h i s  command negates the value of a variable. After executing this com-
mand, the value of variable xx takes the opposite sign.

Returns N o n e .

Errors A —
0 —

Unknown message code.
Variable number out of range.

Rel. Commands Y S  —  Ini t ia l ize variable.

Example 3 X X
3EP

7YS3
7YA2
7YB

Clear program #3 from memory, i f  any.
Activate program mode and enter following commands as program
#3.
Initialize variable #7 to 3.
Add 2 to variable #7; the new value for the variable is 5.
Negate variable #7; the new value for the variable is -5.

(%)
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MM4006 YC A d d  variables

Usage ■  IMM

Syntax x x Y C n n

Parameters
Description x x  [hit  ]

nn [int]

Range x x
nn

Units x x
nn

■PGM 1 1 M I P

— Variable number.
— Variable number.
-  1  to 100 (integers) and 101 to
-  I  to 100 (integers) and 101 to
— None.
— None.

Defaults x x  M i s s i n g :
Out of range:

Floating point:
nn M i s s i n g :

Out of range:
Floating point:

Error 0.
Error 0.
Error A.
Error 0.
Error 0.
Decimal part truncated.

120 (floats).
120 (floats).

Description T h i s  command adds the values of two variables. Variable xx is added to
variable nn and the result placed in variable xx. If the result is outside the
-32767 to 32767 variable range, the operation is not performed and error H
is generated.

Returns N o n e .

Errors

Rel. Commands

A
C
H
0 —

YA —
YS —

Example 5YSO
2YS6

5WY18
5YE10, 5YC2

3PR1.2, WS
5YA1

WE

Unknown message code.
Parameter out of limits.
Calculation overflow.
Variable number out of range.

Add to variable.
Initialize variable.

Initialize variable #5 to 0.
Initialize variable #2 to 6.
While variable #5 is different than 18 repeat next commands.
If variable #5 is equal to 10, add variable #2 to variable #5; the
value of variable #5 becomes 16.
Move axis #3 incremental 1.2 units and wait for stop.
Add 1 to variable #5.
End while loop.
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MM4006 YD D i v i d e  variables

Usage ■  IMM ■  PGM M I P

Syntax x x Y D n n

Parameters
Description x x  [ i n t ]  V a r i a b l e  number.

nn [ i n t ]  V a r i a b l e  number.
Range x x  1  to 100 (integers) and 101 to 120 (floats).

nn 1  to 100 (integers) and 101 to 120 (floats).
Units x x  N o n e .

nn N o n e .
Defaults x x  M i s s i n g :  Error  0.

Out of range: Er ro r  0.
Floating point: Er ror  A.

nn M i s s i n g :  Er ror  0.
Out of range: Er ror  0.

Floating point: Decimal part truncated.

Description T h i s  command divides the values of two variables. Variable xx is divided
by variable nn and the result placed in variable xx. If variable nn is zero,
the operation is not performed and error H is generated. The decimal part
of the division result is truncated.

Returns N o n e .

Errors A  U n k n o w n  message code.
C —  Parameter  out of limits.
H —  Calculat ion overflow.
0 V a r i a b l e  number out of range.

Rel. Commands YA —  A d d  to variable.
YC —  A d d  variables.
YS —  In i t ia l ize variable.

Example 5 Y S 5  I  In i t ia l i ze  variable #5 to 5.
2YS9 I  In i t ia l ize  variable #2 to 9.
1YR3 I  L o a d  analog port #3 value into variable #1.
3YY1 I  C o p y  variable #1 in variable #3.

3YA-32 I  Subtract 32 from variable #3.
3YM5 I  Mu l t i p l y  variable #3 with variable #5.
3YD2 I  D i v i d e  variable #3 by variable #2; i f  variable #1 represents a tem-

perature measured in degrees Fahrenheit, variable #3 will be the
equivalent temperature in degrees Celsius.
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MM4006 YE I f  variable is equal

Usage L I  IMM •  PGM L I  MIP

Syntax x x Y E n n

Parameters

Description x x  [ i n t ]  —  Variable number.
nn [ i n t ]  —  Comparison value.

Range x x  —  1  to 100 (integers) and 101 to 120 (floats).
nn —  -32767 to 32767.

Units x x  —  None.
nn —  None.

Defaults x x  M i s s i n g :  Error  0.
Out of range: Er ror  0.

Floating point: Er ror  A.
nn M i s s i n g :  Error  C.

Out of range: Er ror  C.

Description .  This command wil l  allow execution of a command line based on a vari-
able's value. If the selected variable xx is equal to the nn value, all follow-
ing commands on that line are executed. The command must be at the
beginning of a line and it applies only to that command line.

NOTE
Even though this command can be executed in immediate mode, its real
value is as a flow control instruction inside programs.

Returns N o n e .

Errors A  U n k n o w n  message code.
C —  Parameter out of limits.
L —  Command not at the beginning of a line.
O V a r i a b l e  number out of range.

Rel. Commands YA —  A d d  to variable.
YG —  I f  variable is greater.
YL —  I f  variable is less.
YS —  In i t ia l ize variable.

Example 5YSO I  In i t ia l ize  variable #5 to 0.
5WY18 I  W h i l e  variable #5 is different than 18 repeat next commands.

5YE10, 2PR2.6, WS I  I f  variable #5 is equal to 10, move axis #2 incremental 2.6 units and
wait for stop.

3PR1.2, WS M o v e  axis #3 incremental 1.2 units and wait for stop.
5YA1 I  A d d  1 to variable #5.

WE I  E n d  while loop.

(%)
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MM4006 YF S c a l e  variable

Usage ■  1MM ■  PGM I  MIP

Syntax x x Y F n n

Parameters
Description x x  [int]

nn [int]
Range x x

nn

Units x x

Defaults x x  M i s s i n g :
nn

Out of range:
Floating point:

nn M i s s i n g :
Out of range:

Variable number.
Scaling factor.
1 to 100 (integers) and 101 to 120 (floats).

— -32767 to 32767.
None.
None.
Error 0.
Error 0.
Error A.
Error C.
Error C.

Description T h i s  command scales the values of a variable. The value of variable xx is
multiplied by the constant nn and the result placed in variable xx. If the
value of nn is zero, the operation is not performed and error H is generat-
ed. If the result of the multiplication is outside the -32767 to 32767 range,
the operation is not performed and error H is generated. The decimal part
of the multiplication result is truncated.

Returns N o n e .

Errors A

H
C

-  Unknown message code.
— Parameter  out of limits.
— Calculat ion overflow.
-  Var iab le  number out of range.

Rel. Commands Y A  —
YD —
YS —

Example 1 Y R 3  I
3YY1 I

3YA-32 I
3YFO.5555556 I

Add to variable.
Divide variable.
Initialize variable.

Load analog port #3 value into variable #1.
Copy variable #1 in variable #3.
Subtract 32 from variable #3.
Multiply variable #3 by 0.5555556; i f  variable #1 represents a tem-
perature measured in degrees Fahrenheit, variable #3 will be the
equivalent temperature in degrees Celsius.
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MM4006 YG I f  variable is greater

Usage ■  IMM ■  PGM I  I MIP

Syntax x x Y G n n

Parameters
Description x x  [ i n t ]  V a r i a b l e  number.

nn [ in t ]  C o m p a r i s o n  value.
1 to 100 (integers) and 101 to 120 (floats).
-32767 to 32767.

Range x x

Units x x

Defaults x x  M i s s i n g :
Out of range:

Floating point:
nn M i s s i n g :

Out of range:

nn

nn
None.
None.
Error 0.
Error 0.
Error A.
Error C.
Error C.

Description T h i s  command allows execution of a command line based on a variable's.
value. If the selected variable xx is greater than the nn value, all following
commands on that line are executed. The command must be at the begin-
ning of a line and it applies only to that command line.

NOTE
Even though this command can be executed in immediate mode, its real
value is as a flow control instruction inside programs.

Returns N o n e .

Errors

Rel. Commands

A

L
C

-  Unknown message code.
— Parameter out of limits.
-  Command not at the beginning of a line.

Variable number out of range.

YA —
YE —
YL —
YS —

Example 5YSO
5WYI8

5YG 10, 2PR2.6, WS

3PR1.2, WS
5YA1

WE

Add to variable.
If variable is equal.
If variable is less.
Initialize variable.

Initialize variable #5 to 0.
While variable #5 is different than 18, repeat next commands.
If variable #5 is greater than 10. move axis #2 incremental 2.6 units
and wait for stop.
Move axis #3 incremental 1.2 units and wait for stop.
Add 1 to variable #5.
End while loop.

C A ; 7 ! )
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MM4006

Key
pressed

ASCII
code

Variable
value

None None 0
E l l 0 48
INN 1 49
E l l 2 50
M E 3 51
11111 4 52

5 53
6 54
7 55

 8 8 56
O 9 57

45
46

IS' M E  (Left) A 65
2nd N M B 66
3rd M E C 67
4th (Right) D 68

YK R e a d  key to variable

Usage I N  IMM ■  PGM I  IM113

Syntax x x Y K

Parameters

Description x x  [ i n t ]  V a r i a b l e  number.

Range x x  1  to 100 (integers) and 101 to 120 (floats).

Units x x  —  None.

Defaults x x  M i s s i n g :  Er ror  0.
Out of range: Er ro r  0.

Floating point: Er ror  A.

Description T h i s  command reads the front panel keys and if one is pressed, it places its
ASCII code in variable xx. If no key is pressed at the time of testing, the
variable is set to zero. The following table lists all possible values returned.

Returns N o n e .

Errors A  —  Unknown message code.
0 —  Var iab le  number out of range.

Rel. Commands Y W  — W a i t  and read key.

Example 5YSO I  In i t ia l ize  variable #5 to 0.
5WL1 I  W h i l e  variable #5 is less than 1, repeat next commands.

4YK I  R e a d  keys and place code variable #4.
4YE49, 1PR-0.1 I  I f  key " I "  is pressed, move axis #1 -0.1 units incrementally.
4YE51, 1PRO.1 I  I f  key "3" is pressed, move axis #1 0.1 units incrementally.

4YE48, 5YSI I  I f  key "0" is pressed, set variable #5 to 1 to end loop.
WE I  E n d  while loop.

C%)
EDH0181En1020 — 03/03 3.196 M e v v p O r t .



MM4006 YL I f  variable is less

C%)

Usage •  1MM •  PGM I  M I P

Syntax x x Y L n n

Parameters
Description x x  [ Intl  —  Variable number.

nn [int] —  Comparison value.

Range x x  1  to 100 (integers) and 101 to 120 (floats).
nn - 3 2 7 6 7  to 32767.

Units x x  N o n e .
nn N o n e .

Defaults x x  M i s s i n g :  Er ror  O.
Out of range: Er ror  0.

Floating point: Er ror  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ror  C.

Description T h i s  command wil l  allow execution of a command line based on a vari-
able's value. If the selected variable xx is less than the nn value, all follow-
ing commands on that line are executed. The command must be at the
beginning of a line and it applies only to that command line.

NOTE
Even though this command can be executed in immediate mode, its real
value is as a flow control instruction inside programs.

Returns N o n e .

Errors A  -  Unknown message code.
C —  Parameter out of limits.
L —  Command not at the beginning of a line.
0 —  Var iab le  number out of range.

Rel. Commands YA —  A d d  to variable.
YE —  I f  variable is equal.
YG -  I f  variable is greater.
YS —  In i t ia l ize variable.

Example 5YSO I  In i t ia l ize  variable #5 to 0.
5WY18 I  W h i l e  variable #5 is different than 18 repeat next commands.

5YL10, 2PR2.6, WS I f  variable #5 is less than 10, move axis #2 incremental 2.6 units and
wait for stop.

3PR1.2, WS I  M o v e  axis #3 incremental 1.2 units and wait for stop.
5YA1 I  A d d  1 to variable #5.

WE I  E n d  while loop.
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MM4006 YM M u l t i p l y  variables

Usage ■  IMM ■  PGM I  I MIP

Syntax x x Y M n n

Parameters
Description x x  [ i n t ]  V a r i a b l e  number.

nn [ in t ]  V a r i a b l e  number.
Range x x  I  to 100 (integers) and 101 to 120 (floats).

nn I  to 100 (integers) and 101 to 120 (floats).
Units x x  —  None.

nn N o n e .

Defaults x x  M i s s i n g :  Er ro r  0.
Out of range: Er ror  0.

Floating point: Er ro r  A.
nn M i s s i n g :  Er ror  0.

Out of range: Er ro r  0.
Floating point: Decimal part truncated.

Description T h i s  command multiplies the values of two variables. Variable xx is multi-
plied by variable nn and the result placed in variable xx. If the result is out
of the -32767 to 32767 range, the operation is not performed and error H is
generated.

Returns N o n e .

Errors A  —  Unknown message code.
H —  Calculat ion overflow.
0  —  Var iab le  number out of range.

Rel. Commands Y C  —  A d d  variables.
YD —  D i v i d e  variables.
YF —  Sca le  variable.
YS —  In i t ia l ize variable.

Example 5 Y S 5  I  In i t ia l i ze  variable #5 to 5.
2YS9 I  In i t ia l i ze  variable 412 to 9.
1YR3 I  L o a d  analog port #3 value into variable #1.
3YY1 I  C o p y  variable #1 in variable #3.

3YA-32 I  Subtract 32 from variable #3.
3YM5 I  Mul t i p l y  variable #3 with variable #5.
3YD2 I  D i v i d e  variable #3 by variable #2; i f  variable #1 represents a tem-

perature measured in degrees Fahrenheit, variable #3 will be the
equivalent temperature in degrees Celsius.

C%)
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MM4006 YN I f  variable is different

Usage ■  IMM ■  PGM I  MIP

Syntax x x Y N n n

Parameters
Description x x  [ i n t ]  V a r i a b l e  number.

nn [ i n t ]  C o m p a r i s o n  value.
Range x x  1  to 100 (integers) and 101 to 120 (floats).

nn - 3 2 7 6 7  to 32767.
Units x x  N o n e .

nn N o n e .
Defaults x x  M i s s i n g :  Er ror  0.

Out of range: Er ror  0.
Floating point: Er ror  A.

nn M i s s i n g :  0 .
Out of range: Er ro r  C.

Description T h i s .  command allows execution of a command line based on a variable's
value. If the selected variable xx is different than the nn value, all following
commands on that line are executed. The command must be at the begin-
ning of a line and it applies only to that command line.

NOTE
Even though this command can be executed in immediate mode, its real
value is as a flow control instruction inside programs.

Returns N o n e .

Errors A  -  Unknown message code.
C —  Parameter out of limits.
L —  Command not at the beginning of a line.
0 -  Var iab le  number out of range.

Rel. Commands Y E  —  I f  variable is equal.
YG —  I f  variable is greater.
YL —  I f  variable is less.
YS —  Ini t ia l ize variable.

Example 5YSO I  In i t ia l ize  variable #5 to 0.
5WY4 I  W h i l e  variable #5 is different than 4 repeat next commands.

5YN1, 2PR2.6, WS I  I f  variable #5 is different than 1, move axis #2 incremental 2.6 units
and wait for stop.

3PR1.2, WS I  M o v e  axis #3 incremental 1.2 units and wait for stop.
5YAI I  A d d  1 to variable #5.

WE 1 E n d  while loop.

Rlevvport. 3 . 1 9 9 EDI-10181E01020 -  03/03



MM4006 YO — Send a value to an user analog port

Usage ■  IMM ■  PCM M I P

Syntax x x Y O n n

Parameters
Description x x  [ i n t ]  A n a l o g  output port number.

nn [float] V a l u e  to send out.

Range x x  1  to 4.
nn - 1 0 . 0  to 10.0.

Units x x  N o n e .
nn N o n e .

Defaults x x  M i s s i n g :  0 .
Out of range: Er ro r  E.

Floating point: Er ror  A.
nn M i s s i n g :  Er ror  C.

Out of range: Er ror  C.

Description T h i s  command writes value to an user analog port. The output value will be
limited between -10.0 and 10.0. If xx missing, this command writes output
value to all of analog output port (1 to 8). If nn absolute value is bigger than
10 (nn > 10 or nn < -10), nn will be limited between -10 and 10.

NOTE
For the hardware definition of the analog input port, please see Appendix,
Connector Pinouts, Remote Control Connector.

Returns N o n e .

Errors A  U n k n o w n  message code.
C —  Parameter out of limits.
E —  Incor rec t  I/O channel number.
Q —  Unauthorized command.

Rd. Commands AM — S e t  analog input mode.
YR —  R e a d  a value from an user analog port and affect variable.

Example 2YSO I  In i t ia l ize  the variable #2 to zero.
2WLI0 I  W h i l e  the variable #2 is smaller than 10.

1PR2, WS I  Displacement of 2 units, wait for stop.
1YO$Y2 I  S e n d  the value of variable #2 to analog port number I.

2YA1 I  Var iab le  #2 is increased of 1 increment.
WE I  E n d  of loop.

CA)
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MM4006 YP S e t  theoretical position in variable

Usage ■  IMM ■  PGM J  MIP

Syntax x x Y P n n

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [ in t ]  F l o a t  variable.
Range x x  1  to 8.

nn 1 0 1  to 120.
Units x x  N o n e .

nn N o n e .
Defaults x x  M i s s i n g :  Er ror  B.

Out of range: Er ror  B.
nn M i s s i n g :  Error  C.

Out of range: Error  C.

Description T h i s  command sets the current theoretical position in the desired Y float
variable.

Returns N o n e .

Errors B —
C —

Incorrect axis number.
Parameter out of limits.

Rel. Commands Y Q  —  S e t  current position in Y variable.

Example
1YP101 I  S e t  the theoretical position of the axis #1 in the float variable #101.
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MM4006 YQ S e t  current position in variable

Usage

Syntax

Parameters
Description x x  [int]

nn [ int)

Range

Units x x

Defaults

■  IMM ■  PGM

xxYQnn

Description

Returns

Errors

Rel. Commands

xx
nn

nn
xx M i s s i n g :

Out of range:
nn M i s s i n g :

Out of range:

I I MIP

Axis number.
Float variable.

to 8.
101 to 120.
None.
None.
Error B.
Error B.
Error C.
Error C.

This command sets the current position in the desired Y float variable.

None.

B — Incorrect axis number.
C —  Parameter out of limits.

YP —  S e t  theoretical position in Y variable.

Example
2YQ110 I  S e t  the current position of the axis #2 in the float variable #110.

(%)
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MM4006 Y R  R e a d  a value from an user analog port
and affect variable

Usage ■  1MM ■  PGM ■  MIP

Syntax x x Y R n n

Parameters
Description x x  [ i n t ]  A n a l o g  port number.

nn [ i n t ]  V a r i a b l e  number.
Range x x  1  to 4.

nn 1  to 100 (integers) and 101 to 120 (floats).
Units x x  N o n e .

nn N o n e .
Defaults x x  M i s s i n g :  0 .

Out of range: Er ror  E.
Floating point: Er ror  A.

nn M i s s i n g :  Er ror  C.
Out of range: Er ror  C.

Description T h i s  command reads an user analog port and saves the value in a variable.
The selected port xx is read and the value is loaded in variable nn.

NOTE
For the hardware definition o f  the analog input port, please see
Appendix, Connector Pinouts, Remote Control Connector.

Returns N o n e .

Errors A  —  Unknown message code.
C —  Parameter out of limits.
0  —  Var iab le  number out of range.

Rel. Commands R A  —  R e a d  analog input.

Example 5YSO I  In i t ia l ize  variable #5 to 0.
5WL18 I  W h i l e  variable #5 is less than 18 repeat next commands.

3PR1.2, WS I  M o v e  axis #3 incremental 1.2 units and wait for stop.
1YR101 I  L o a d  analog port #1 value into float variable #101.

5YA1 I  # 5  is increased of 1 increment.
WE I  E n d  while loop.

(%)
INevvport. 3 . 2 0 3 EDI-10181En1020 — 03/03



MM4006 YS — Initialize variable

Usage ■  1MM ■  PGM I  M I P

Syntax x x Y S n n  or xxYS?

Parameters
Description x x  [ i n t ]  V a r i a b l e  number.

nn [ in t ]  I n i t i a l i z i n g  value.

xx 1  to 100 (integers) and 101 to 120 (floats).
nn —  -32767 to 32767.

Reading of the variable value.
— None.
— None.

Range

Units

Defaults

xx
nn
xx M i s s i n g :

Out of range:
Floating point:

nn M i s s i n g :
Out of range:

Error O.
Error 0.
Error A.
Error C.
Error C.

Description T h i s  command initializes a variable. When this command is received, the
specified variable xx is initialized to nn value.

NOTE
Always initialize a variable before using it. At power up or after running
other programs, the value of a variable may be unknown.

Returns I f  the sign "?" takes place of nn, this command returns the variable value.

Errors A
C

-  Unknown  message code.
— Parameter  out of limits.

Variable number out of range.

Rel. Commands N o n e .

Example 5YSO I  In i t ia l i ze  variable #5 to 0.
5WY18 I While variable #5 is different than 18 repeat next commands.

3PR1.2, WS I  M o v e  axis #3 incremental 1.2 units and wait for stop.
5YA1 I  A d d  1 to variable #5.

WE I  E•nd while loop.
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MM4006 Y V  R e a d  value from keyboard in a variable

Usage ■  IMM ■  l'GM M I P

Syntax xxYVmessage

Parameters
Description x x  [ i n t ]  V a r i a b l e  number.

message P r o m p t  message.
Value x x  1  to 100 (integers) and 101 to 120 (floats).

message —  1  to 15 characters.
Units x x  —  None.

message —  None.
Defaults x x  M i s s i n g :  Er ror  0.

Out of range: Error  0.
Floating point: Er ror  A.

message
Out of range: 15  characters.

Description T h i s  command read a value from the keyboard and places it in the variable
xx. If xx = from I to 100, the value is entered as an integer. Else if xx = from
100 to 120, the value is entered as a float.
If message exists, message is displayed in the value line, else the message
Y[xx] = takes place. The length of message should not bigger 15 characters,
otherwise message will be truncated.

Returns N o n e .

Errors A  —  Unknown message code.
0 —  Var iab le  number out of range.

Rel. Commands T Y  —  Read  a variable.
YK —  R e a d  key to variable.
YW — W a i t  and read key.

Example
5YVValue is: I  E n t e r  a value in the variable #5.

3EX I  Execute the program #3.

C%J
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MM4006 YW W a i t  and read key

Usage "=1 IMM •  PGM I  I MIP

Syntax x x Y W

Parameters
Description x x  l int]  —  Variable number.

Range x x  1  to 100 (integers) and 101 to 120 (floats).
Units x x  —  None.

Defaults x x  M i s s i n g :  E r r o r  0.
Out of range: Er ro r  0.

Floating point: Er ror  A.

Description T h i s  command waits for a front panel key to be pressed and places its
ASCII code in variable xx. The following table lists all possible values
returned.

Returns N o n e .

Key A S C I I  V a r i a b l e
pressed c o d e  v a l u e

None 0
0  4 8
1 4 9
2 5 0
3 5 1

9

52
53
54
55
56
57

Pt ( L e f t )  A
2"d M O
3rd

4th I M N  (Right)

45
46
65
66
67
68

Errors A  U n k n o w n  message code.
J —  Command authorized only in Programing mode.
0  V a r i a b l e  number out of range.

Rel. Commands Y K  —  R e a d  key to variable.

Example 5YSO I  In i t ia l ize  variable #5 to 0.
5WLI I  W h i l e  variable #5 is less than 1, repeat next commands.
4YW I  W a i t  for any key and place its code in variable #4.

4YE49, 1PR-0.1 I  I f  key " I "  is pressed, move axis #1-0.1 units incrementally.
4YE51, IPRO.1 I  I f  key "3" is pressed, move axis #1 0.1 units incrementally.

4YE48, SYSI I  I f  key "0" is pressed, set variable #5 to 1 to end loop.
WS, WE I  W a i t  for all motion to stop; end while loop.
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MM4006 YY C o p y  variable

Usage ■  IMM ■  PGM M I P

Syntax x x Y Y n n

Parameters
Description x x  [int] V a r i a b l e  number.

nn [int] —  Variable number.
Range x x  —  1  to 100 (integers) and 101 to 120 (floats).

nn —  1  to 100 (integers) and 101 to 120 (floats).
Units x x  —  None.

nn —  None.
Defaults x x  M i s s i n g :  Er ror  0.

Out of range: Er ror  0.
Floating point: Er ror  A.

nn M i s s i n g :  Er ror  0.
Out of range: Error  0.

Floating point: Decimal part truncated.

Description T h i s  command copies the values of one variable to another. The value of
variable nn is copied to variable xx. After execution, both variables will
have the same value.

Returns N o n e .

Errors A  —  Unknown message code.
0 —  Var iab le  number out of range.

Rel. Commands Y C  —  A d d  variables.
YD —  Divide variables.
YM —  Mult iply variables.
YS —  Initialize variable.

Example 5 Y S 5  I  In i t ia l ize  variable #5 to 5.
2YS9 I  In i t ia l ize  variable #2 to 9.
1YR3 I  L o a d  analog port #3 value into variable #1.
3YY1 I  C o p y  variable #1 in variable #3.

3YA-32 I  Subtract 32 from variable #3.
3YM5 I  Mul t ip l y  variable #3 with variable #5.
3YD2 I  D i v i d e  variable #3 by variable #2; i f  variable #1 represents a tem-

perature measured in degrees Fahrenheit, variable #3 wil l  be the
equivalent temperature in degrees Celsius.
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MM4006 Z H  — Set and save home preset position

Usage ■  1MM ■  PGM I  I MIP

Syntax x x Z H n n

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [f loat] H o m e  preset position.
Range x x  1  to 8.

nn A n y  value within the hard travel limits.

Units x x  N o n e .
nn D e f i n e d  m o t i o n  unit.

Defaults x x  M i s s i n g :  Error  B.
Out of range: Er ro r  B.

nn M i s s i n g :  Error  C.
Out of range: Error  C.

Description T h i s  command defines the value that is loaded in the position counter when
home is found. The factory default for this value for all motion devices is 0.
This means that, unless a new value is defined with ZH or in the front panel
SETUP mode, when a home search is initiated using the OR command or from
the front panel, the home position will be set to 0.

NOTE
The change takes effect only when a subsequent home search routine is
performed. To make the change permanent, use the PW command to
save it in the non-volatile memory.

Returns I f  the sign "?" takes place of the nn value, this command reports the value
of the home preset position for the xx axis.

Errors A  U n k n o w n  message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.

Rel. Commands DH —  Def ine  home.
OR —  Search  for home.

Example 3 T P  I  R e a d  position on axis #3.
3TP0.000 I  Control ler  returns position.

3ZH11 I  S e t  and save home position for axis #3 to 11.
3TP I  R e a d  position on axis #3.

3TPI 1.000 I  Control ler  returns the new position.
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MM4006 ZL S e t  and save left travel limit

Usage ■  IMM ■  PGM i  MIP

Syntax x x Z L n n

Parameters
Description x x  [ M t ]  A x i s  number.

nn [ f loat]  L e f t  (negative) travel limit.
Range x x

nn
1 to 8.
No limit.

Units x x  —  None.
nn —  Defined motion unit.

Defaults x x  M i s s i n g :
Out of range:

nn M i s s i n g :

Error B.
Error B.
Error C.

Description T h i s  command defines the value for the negative
restrict travel in the negative direction to protect

Returns I f  the sign "?" takes place of the nn value, this
of negative (left) travel limit for the xx axis.

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.

Rel. Commands OR —  Search for home.
ZR —  S e t  and save right travel limit.

(left) travel limit. It is used to
the motion device or its load.

command reports the value

Example 1ZL-50 I  S e t  and save negative travel limit of axis #1.
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MM4006 ZP Z e r o  position

Usage ■  IMM ■  PGM M I P

Syntax x x Z P

Parameters
Description x x  [int]

Range x x
Units x x

Defaults x x  M i s s i n g :  0 .
Out of range: Er ror  B.

Floating point: Er ro r  A.

Variable number.
0 to 8.

— None.

Description T h i s  command forces current position to zero. This means that the coordi-
nate system of the specified xx axis will be moved so that the current posi-
tion becomes zero. If xx is not specified, the zeroing operation will be per-
formed on all axes.

Returns

Errors

Rel. Commands

NOTE
Because the mechanical system must be protected regardless of the zero
position, the positive and negative software limits are recalculated to
stay in the same place in space.

None.

A U n k n o w n  message code.
B I n c o r r e c t  axis number.
D —  Unauthorized execution.

DH —
OR —
ZH —

Example
3PA1.23

3SR?
3SR50.000

3ZP
3TP

3TP0.000
3SR?

3SR48.770

Define home.
Search for home.
Set and save hard home preset position.

Move axis #3 to position 1.23 units.
Read positive software travel limit of axis #3.
Controller returns positive travel limit 50 units for axis #3.
Set current position of axis #3 to 0.
Read real position of axis #3.
Controller returns real position 0 for axis #3.
Read positive software travel limit of axis #3.
Controller returns positive travel limit 4877 units for axis #3.

( )
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MM4006 ZR S e t  and save right travel limit

( )

Rel. Commands

Usage •  IMM ■  PCM M I P

Syntax x x Z R n n

Parameters
Description x x  [ i n t ]  A x i s  number.

nn [f loat] —  Right  (positive) travel limit.
Range x x  1  to 8.

nn —  N o  limit.
Units x x  N o n e .

nn D e f i n e d  m o t i o n  unit.
Defaults x x  M i s s i n g :  Error  B.

Out of range: Error  B.
nn M i s s i n g :  Error  C.

Description T h i s  command defines the value for the hard positive (right) travel limit. It is
used to restrict travel in the negative direction to protect the motion device or
its load.

Returns I f  the sign "?" takes place of the nn value, this command reports the value
of hard positive (right) travel limit for the xx axis.

Errors A  U n k n o w n  message code.
B I n c o r r e c t  axis number.
C P a r a m e t e r  out of limits.
D U n a u t h o r i z e d  execution.

OR —  Search  for home.
ZL —  S e t  and save left travel limit.

Example 1ZR50 I  S e t  and save positive travel limit of axis #1.
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MM4006 Z T  R e a d  Axis/General parameters configuration

Usage •  IMM ! J  PGM •  MIP

Syntax x x Z T n n

Parameters
Description x x  [ i n t ]  A x i s  number.

nn T y p e  of report:
0: Axis configuration.
I: General configuration.

Range x x  0  to 8.
nn 0  or 1.

Units x x  N o n e .
Defaults x x  M i s s i n g :  0 .

Out of range: Er ro r  H.
nn M i s s i n g :  0 .

Out of range: Er ror  C.

Description T h i s  command reports the MM4006 axis/general parameters configuration that
is found in the menu SETUP MENU A X E S  o r   SETUP MENU  GEN, .

D I S P L .

UTM1 OOCCO 1
URMBOPP
UTM5OCCO . 1
UZM1 6OPPG. 1

SETUP M E N U
AXES G E N ,

• I f  xx 0 :  Reports the parameters configuration of the axis #xx.
• I f  xx = 0 (missing) and nn = 0 (missing): Reports the parameters configu-

ration of all of axes.
• I f  xx x 0 and nn = I: reports the general parameters configuration.

NOTE
It is recommended to save the controller axes/general parameters config-
uration in a computer file to avoid the parameters loss when an electri-
cal accident occurs, or when the firmware is upgraded.

Returns Con t ro l l e r  axis/general parameters configuration.

Errors A  -  Unknown message code.
B —  Incor rec t  axis number.
C —  Parameter  out of limits.

Rel. Commands N o n e .

Example 1 Z T  I  R e a d  axis #1 parameters configuration.
ZT I  R e a d  all of axes parameters configuration.

ZT I I  R e a d  general parameters configuration.
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Section 4
Motion Control Tutorial

4.1 Motion Systems

A schematic of a typical motion control system is shown in Fig. 4.1.

Fig. 4.1 — Typical Motion Control System.

Its major components are:

Controller
An electronic device that receives motion commands from an operator
directly or via a computer, verifies the real motion device position and gen-
erates the necessary control signals.

Driver

An electronic device that converts the control signals to the correct format
and power needed to drive the motors.

Motion device
An electro-mechanical device that can move a load with the necessary
specifications.

Cables
Needed to interconnect the other motion control components.
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If you are like most motion control users, you started by selecting a motion
device that matches certain specifications needed for an application. Next,
you chose a controller that can satisfy the motion characteristics required.
The chances are that you are less interested in how the components look
or what their individual specs are, but want to be sure that together they
perform reliably according to your needs.
We mentioned this to make a point: A component is only as good as the
system lets (or helps) it to be.
For this reason, when discussing a particular system performance specifi-
cation, we will also mention which components affect performance the
most and, if appropriate, which components improve it.

4.2 Specification Definitions

People mean different things when referring to the same parameter name.
To establish some common ground for motion control terminology, here
are some general guidelines for the interpretation of motion control terms
and specifications.
• A s  mentioned earlier, most motion control performance specifications

should be considered system specifications.
• W h e n  not otherwise specified, all error-related specifications refer to

the position error.
• T h e  servo loop feedback is position-based. All other velocity, accelera-

tion, error, etc. parameters are derived from the position feedback and
the internal clock.

• T o  measure the absolute position, we need a reference, a measuring
device, that is significantly more accurate than the device tested. In our
case, dealing with fractions of microns (0.1 pm and less), even a stan-
dard laser interferometer becomes unsatisfactory. For this reason, all
factory measurements are made using a number of high precision inter-
ferometers, most of them connected to a computerizes test station.

• T o  avoid unnecessary confusion and to more easily understand and
troubleshoot a problem, special at tent ion must be paid to  avoid
bundling discrete errors in one general term. Depending on the applica-
tion, some discrete errors are not significant. Grouping them in one gen-
eral parameter will only complicate the understanding of the system
performance in certain applications.

4.2.1 F o l l o w i n g  Error
The Following Error is not a specifications parameter but, because it is at
the heart of the servo algorithm calculations and of other parameter defini-
tions, it deserves our attention.
As will be described later in the Control Loops paragraph, a major part of
the servo controller's task is to make sure that the actual motion device fol-
lows as close as possible an ideal trajectory in time. You can imagine hav-
ing an imaginary (ideal) motion device that executes exactly the motion
profile you are requesting. In reality, the real motion device will find itself
deviating from this ideal trajectory. Since most of the time the real motion
device is trailing the ideal one, the instantaneous error is called Following
Error.
To summarize, the Following Error is the instantaneous difference between
the actual position as reported by the position feedback device and the
ideal position, as seen by the controller. A negative following error means
that the load is trailing the ideal motion device.

c v
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4.2.2 E r r o r
Error has the same definition as the Following Error with the exception that
the ideal trajectory is not compared to  the posit ion feedback device
(encoder) but to an external precision measuring device.
In other words, the Following Error is the instantaneous error perceived by
the controller while the Error is the one perceived by the user.

4.2.3 A c c u r a c y

The Accuracy of a system is probably the most common parameter users
want to know. Unfortunately, due to its perceived simplicity, it is also the
easiest to misinterpret.
The Accuracy is a static measure of a point-to-point positioning error.
Starting from a reference point, we command the controller to move a cer-
tain distance. When the motion is completed, we measure the actual dis-
tance traveled with an external precision measuring device. The difference
(the Error) represents the positioning Accuracy for that particular motion.
Because every application is different, we need to know the errors for all
possible motions. Since this is practically impossible, an acceptable com-
promise is to perform the following test.
Starting from one end of the travel, we make small incremental moves and
at every stop we record the position Error. We perform this operation for
the entire nominal travel. When finished, the Error data is plotted on a
graph similar to Fig. 4.2.

Error

Max. Error

Position

Fig. 4.2 — Position Error Test.

The difference between the highest and the lowest points on the graph is
the maximum possible Error that the motion device can have. This worst-
case number is reported as the positioning Accuracy. It guaranties the user
that for any application, the positioning error will not be greater than this
value.

(%)
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4.2.4 L o c a l  Accuracy
For some applications, i t  is important to know not just the positioning
Accuracy over the entire travel but also over a small distance. To illustrate
this case, Fig. 4.3-a and Fig. 4.3-h show two extreme cases.

Error
Max. Error

A 1 3
0

Position

Fig. 4.3-a — High Accuracy for Small Motions.

Er or

Max. Error

Position

Fig. 4.343— Low Accuracy for Small Motions.

Both error  plots from Fig. 4.3-a and Fig. 4.3-b have a similar maximum
Error. But, if you compare the maximum Error for small distances, the sys-
tem in Fig. 4.3-b shows significantly larger values. For application requires
high accuracy for small motions, the system in Fig. 4.3-a is definitely pre-
ferred.
"Local Error" is a relative term that depends on the application; usually no
Local Error value is given with the system specifications. The user should
study the error plot supplied with the motion device and determine the
approximate maximum Local Error for the specific application.

4.2.5 R e s o l u t i o n
Resolution is the smallest motion that the controller attempts to make. For
all DC motor and all standard stepper motor driven stages supported by
the MM4006, this is also the resolution of the encoder.
Keeping in mind that the servo loop is a digital loop, the Resolution can be
also viewed as the smallest position increment that the controller can han-
dle.

(%)
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4.2.6 M i n i m u m  Incremental Motion
The Minimum Incremental Motion is the smallest motion that a device can
reliably make, measured with an external precision measuring device. The
controller can, for instance, execute a motion equal to the Resolution (one
encoder count) but in reality, the load may not move at all. The cause for
this is in the mechanics.

Load

Stiction

Elasticity

k l l l
Motor/Encoder

Fig. 4.4 — Effect of Striction and Elasticity on Small Motions.

Fig. 4.4 shows how excessive striction and elasticity between the encoder
and the load can cause the motion device to deviate from ideal motion
when executing small motions.

The effect of these two factors has a random nature. Sometimes, for a small
motion step of the motor, the load may not move at all. Other times, the
accumulated energy in the spring will cause the load to jump a larger dis-
tance. The error plot will be similar to Fig. 4.5.

Error

(Motion
Increments)

Fig. 4.5 — Error Plot.

Motion Steps

Position

Once the Minimum Incremental Motion is defined, the next task is to quan-
tify it. This is more difficult for two reasons: one is its random nature and
the other is in defining what a completed motion represents.
Assume that we have a motion device with a 1 pm resolution. If every time
we command a 1 pm motion the measured error is never greater than 2%,
we w i l l  p robab ly  be very  sat isf ied and declare that  the  Min imum
Incremental Motion is better than 1 pm. If, on the other hand, the measured
motion is sometimes as small as 0.1 pm (a 90% error), we could not say
that 1 pm is a reliable motion step. The difficulty is in drawing the line
between acceptable and unacceptable errors when performing a small
motion step. The most common value for the maximum acceptable error
for small motions is 20%, but each application ultimately has its own stan-
dards.
One way to solve the problem is to take a large number of measurements (a
few hundred at minimum) for each motion step size and present them in a
format that an operator can use to determine the Minimum Incremental
Motion by its own standards.

( )
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Relative Error

100%

80%

60%

4(1%

20%

1 2  3  4  5  6  7  8  0
Motion step size (in resolution increments)

Fig. 4.6 — Error vs Motion Step Size.

10 1 1

Fig. 4.6 shows an example of such a plot. The graph represents the maxi-
mum relative error for different motion step sizes. In this example, the
Minimum Incremental Motion that can be reliably performed with a maxi-
mum of 20% error is one equivalent to 4 resolution (encoder) increments.

4.2.7 Repeatab i l i ty
Repeatability is the positioning variation when executing the same motion
profile. Assuming that we have a motion sequence that stops at a number
of different locations, the Repeatability is the maximum variation in posi-
tion all targets when the same motion sequence is repeated a large number
of times. It is a relative, not absolute, error between identical motions.

4.2.8 B a c k l a s h  (Hysteresis)
For all practical purposes, Hysteresis and Backlash have the same meaning
for typical motion control systems. The term Hysteresis has an electro-
magnetic origin while Backlash comes from mechanical engineering. Both
describe the same phenomenon: the error caused by approaching a point
from a different direction.
All parameters discussed up to now that involve the positioning Error
assumed that all motions were performed in the same direction. If we try to
measure the positioning error of a certain target (destination), approaching
the destination from different directions could make a significant differ-
ence.
In generating the plot in Fig. 4.2 we said that the motion device will make a
large number of incremental moves, from one end of travel to the other. If
we command the motion device to move back and stop at the same loca-
tions to take a position error measurement, we would expect to get an iden-
tical plot, superimposed on the first one. In reality, the result could be
similar to Fig. 4.7.

(%,
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Error

Fig. 4.7 — Hysteresis Plot.

The error plot in reverse direction is identical with the first one hut seems
to be shifted down by  a constant er ror.  This constant e r ro r  is the
Hysteresis of the system.
To justify a little more why we call this error Hysteresis. lets do the same
graph in a different format (Fig. 4.8). Plotting the real versus the ideal posi-
tion will give us a familiar hysteresis shape.

Real
Position

Trajectory (ideal position)

Fig. 4.8 — Real vs Ideal Position.

4.2.9 P i t c h ,  Roll and Yaw

These are the most common angular error parameters for linear translation
stages. They are pure mechanical errors and represent the rotational error
of a stage carriage around the three axes. A perfect stage should not rotate
around any of the axes, thus the Pitch, Roll and Yaw should be zero.
The commonly used representation of the three errors is shown in Fig. 4.9.
Pitch is rotation around the Y axis, Roll is rotation around the X axis and
Yaw around the Z axis.

Roll

Fig. 4.9 — Pitch, Yaw and Roll Motion Axes.

( )
Newport. 4 . 9 EDH0181En1020 — 03/03



MM4006 Motion Control Tutorial

The problem with this definition is that, though correct, i t  is difficult to
remember. A more graphical representation in presented in Fig. 4.10.
Imagine a tiny carriage driven by a giant leadscrew. When the carriage rolls
sideways on the lead screw, we call it a Roll. When it rides up and down on
the lead screw pitch, we call that Pitch. And, when the carriage deviates
left or right from the straight direction (on an imaginary Y trajectory), we
call it Yaw.

Yaw

Pitch

Koll

Screw Pitch

Fig. 4.10 — Pitch, Yaw and Roll.

4.2.10 W o b b l e
This parameter applies only to rotary stages. It represents the deviation of
the axis of rotation during motion. A simple form of Wobble is a constant
one, where the rotating axis generates a circle (Fig. 4.11).

Fig. 4.11 — Wobble.

A real rotary stage may have a more complex Wobble, where the axis of
rotation follows a complicated trajectory. This type of error is caused by
the imperfections of the stage machining and/or ball bearings.

4.2.11 L o a d  Capacity
There are two types of loads that are of interest for motion control applica-
tions: static and dynamic loads.
The static Load Capacity represents the amount of load that can be placed
on a stage without damaging or excessively deforming it. Determining the
Load Capacity of a stage for a particular application is more complicated
than i t  may first appear. The stage orientation and the distance from the
load to the carriage play a significant role. For a detailed description on
how to calculate the static Load Capacity, please consult the motion con-
trol catalogue tutorial section.
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The dynamic Load Capacity refers to the motor's effort to move the load.
The first parameter to determine is how much load the stage can push or
pull. In some cases the two values could be different clue to internal
mechanical construction.

The second type of dynamic Load Capacity refers to the maximum load
that the stage could move with the nominal acceleration. This parameter is
more difficult to specify because it involves defining an acceptable follow-
ing error during acceleration.

4.2.12 M a x i m u m  Velocity
The Maximum Velocity that could be used in a motion control system is
determined by both motion device and driver. Usually it represents a lower
value than the motor or driver are capable of. In most cases and in particu-
lar for the MM4006, the default Maximum Velocity should not be increased.
The hardware and firmware are tuned for a particular maximum velocity
that cannot be exceeded.

4.2.13 M i n i m u m  Velocity

The Minimum Velocity usable with a motion device depends on the motion
control system but also on the acceptable velocity regulation. First, the
controller sets the slowest rate of motion increments i t  can make. The
encoder resolution determines the motion increment size and then, the
application sets a limit on the velocity ripple.
To illustrate this, take the example of a linear stage with a resolution of 0.1
pm. If we set the velocity to 0.5 pm/sec, the stage will move 5 encoder
counts in one second. But a properly tuned servo loop could move the
stage 0.1 pm in about 20 ms. The position and velocity plots are illustrated
in Fig. 4.12.

Average
Velocity

Velocitymoy
Position

I s

Fig. 4.12 — Position, Velocity and Average Velocity.

The average velocity is low but the velocity ripple is very high. Depending
on the application, this may be acceptable or not. With increasing velocity,
the ripple decreases and the velocity becomes smoother.
This example is even more true in the case of a stepper motor driven stage.
The typical noise comes from a very fast transition from one step position
to another. The velocity ripple in that case is significantly higher.
In the case of a DC motor, adjusting the PID parameters to get a softer
response will reduce the velocity ripple but care must be taken not to nega-
tively affect other desirable motion characteristics.

( % )
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4.2.14 Ve l o c i t y  Regulation
In some applications, for example scanning, it is important for the velocity
to be very constant. In reality, there are a number of factors besides the
controller that affect the velocity.
As described in the Minimum Velocity definition, the speed plays a signifi-
cant role in the amount of ripple generated, specially at low values.
Even i f  the controller does a perfect job by running with zero following
error, imperfections in the mechanics (friction variation, transmission rip-
ple, etc.) wi l l  generate some velocity r ipple that can be translated to
Velocity Regulation problems.
Depending on the specific application, one motor technology can be pre-
ferred over the other.
As far as the controller is concerned, the stepper motor version is the ideal
case for a good average Velocity Regulation because the motor inherently
follows precisely the desired trajectory. The only problem is the ripple
caused by the actual stepping process.
The best a DC motor controller can do is to approach the stepper motor's
performance in average Velocity Regulation, but it has the advantage of sig-
nificantly reduced velocity ripple, inherently and through PID tuning. If the
DC motor driver implements a velocity closed loop through the use of a
tachometer, the overall servo performance increases and one of the
biggest beneficiary is the Velocity Regulation. Usually only higher end
motion control systems use this technology and the MM4006 is one of
them. Since having a real tachometer is very expensive and in some cases
close to impossible to implement, the MM4006 can both use or simulate a
tachometer through special circuitry and obtains the same result.

4.2.15 M a x i m u m  Acceleration
The Maximum Acceleration is a complex parameter that depends as much
on the motion control system as i t  does on application requirements. For
stepper m o t o r s ,  t h e  m a i n  c o n c e r n  i s  n o t  t o  l o o s e  s teps  ( o r
Synchronization) during the acceleration. Besides the motor and driver
performance, the load inertia plays a significant role.
For DC motor systems the situation is different. If the size of the following
error is of no concern during the acceleration, high Maximum Acceleration
values can be entered. The motion device will move with the highest natur-
al acceleration i t  can (determined by the motor, driver, load inertia, etc.)
and the errors will he just a temporary larger following error and a velocity
overshoot.
In any case, special consideration should be given when setting the acceler-
ation. Though in most cases no harm will be done in setting a high acceler-
ation value, avoid doing so i f  the application does not require it. The
driver, motor, motion device and load undergo maximum stress during
high acceleration.

4.2.16 Combined  Parameters
Very often a user looks at an application and concludes that he needs a cer-
tain overall accuracy. This usually means that he is combining a number of
individual terms (error parameters) into a single one. Some of this com-
bined parameters even have their own name, even though not all people
mean t he  same th ing  b y  them: Abso lu te  Accuracy,  B id i rec t iona l
Repeatability, etc. The problem with these generalizations is that, unless
the term is well defined and the testing closely simulates the application,
the numbers could be of little value.
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The best approach is to carefully study the application, extract from the
specification sheet the applicable discrete error parameters and combine
them (usually add them) to get the worst-case general error applicable to
the specific case. This method not only offers a more accurate value but
also gives a better understanding of the motion control system perfor-
mance and helps pinpoint problems.

Also, due to the integrated nature of the MM4006 system, many basic
errors can be significantly corrected by an other component of the loop.
Backlash, Accuracy and Velocity Regulation are just a few examples where
the controller can improve motion device performance.

4.3 Control Loops

r

When talking about motion control systems, one of the most important
questions is the type of servo loop implemented. The first major distinction
is between open and closed loops. Of course, this is of particular interest
when driving stepper motors. As far as the DC servo loops, the PID type is
by far the most widely used.
The MM4006 implements a PID servo loop with velocity feed-forward for
both DC and stepper-motor motion devices. It is not just a static closed
loop, when the motion is stopped, but a fully dynamic one.
The basic diagram of a servo loop is shown in Fig. 4.13. Besides the com-
mand interpreter, the main two parts of a motion controller are the trajec-
tory generator and the servo controller. The first generates the desired
trajectory and the second one controls the motor to follow it as closely as
possible.

Command
Interpreter -

TrajectoryTrajectory
Generator

Motion Controller

Servo
ControllerController

Encoder

Fig. 4.13 — Servo Loop.
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4.3.1 P I D  Servo Loops
The PID term comes from the proportional, integral and derivative gain fac-
tors that are at the basis of the control loop calculation. The common
equation given for it is:

deK1, • e + K, e  d t 4- Kd • dt

where K1) = Proportional gain factor.
= integral gain factor.

K11 = derivative gain factor.

e =  instantaneous following error.
The problem for most users is to get a feeling for this formula, specially
when trying to tune the P1D loop. Tuning the PID means changing its three
gain factors to obtain a certain system response, task quite difficult to
achieve without some understanding of its behavior.
The following paragraphs explain the PID components and their operation.

P Loop
Lets start with the simplest type of closed loop, the P (proportional) loop.
The diagram in Fig. 4.14 shows its configuration.

Motor

Trajectory
Generator

Motion Controller

x K1,

Servo Controller

1.1 D r i v e r

Fig. 4.14 — P Loop.

Encoder •

Every servo cycle, the actual position, as reported by the encoder, is com-
pared to the desired position generated by the trajectory generator. The
difference e is the positioning error (the following error). Amplifying it
(multiplying it by KO generates a control signal that, converted to an ana-
log signal, is sent to the motor driver.
There are a few conclusions that could be drawn from studying this circuit:
• T h e  motor control signal, thus the motor voltage, is proportional to the

following error.
• The re  must be a following error in order to drive the motor.
• H igher  velocities need higher motor voltages and thus higher following

errors.
• A t  stop, small errors cannot be corrected if they don't generate enough

voltage for the motor to overcome friction and striction.
• Increasing the Kp gain reduces the necessary following error but too

much of it will generate instabilities and oscillations.
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PI Loop
To eliminate the error at stop and during long constant velocity motions
(usually called steady-state error), an integral term can be added to the
loop. This term integrates (adds) the error every servo cycle and the value,
multiplied by the Ki gain factor, is added to the control signal (Fig. 4.15).

Trajectory
Generator

Motion Controller

Servo Controller

•

f c  •  x K

Fig. 4.15 — PI Loop.

Motor

y D r i v e r  ▶

Encoder y

The result is that the integral term will increase until it drives the motor by
itself, reducing the following error to zero. At stop, this has the very desir-
able effect of driving the positioning error to zero. During a long constant-
velocity motion i t  also brings the following error to zero, an important
feature for some applications.
Unfortunately, the integral term also has a negative side, a severe destabi-
lizing effect on the servo loop. In the real world, a simple PI loop is usually
undesirable.

PID Loop

The third term of the PID loop is the derivative term. It is defined as the dif-
ference between the following error of the current servo cycle and of the
previous one. If the following error does not change, the derivative term is
zero.

Trajectory
Generator

Motion Controller

Servo Controller

Fig. 4.16 — PID Loop.

Encoder

Motor

Fig. 4.16 shows the PID servo loop diagram. The derivative term is added to
the proportional and integral one. All three process the following error in
their own way and, added together, form the control signal.
The derivative term adds a damping effect which prevents oscillations and
position overshoot.
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4.3.2 F e e d -Forward Loops
As described in the previous paragraph, the main driving force in a PID
loop is the proportional term. The other two correct static and dynamic
errors associated with the closed loop.
Taking a closer look at the desired and actual motion parameters and at
the characteristics of the DC motors, some interesting observations can be
made. For a constant load, the velocity of a DC motor is approximately pro-
portional with the voltage. This means that for a trapezoidal velocity pro-
file, for instance, the motor voltage will have also a trapezoidal shape (Fig.
4.17).

Desired Velocity

Time

Fig. 4.17 — Trapezoidal Velocity Profile.

The second observation is that the desired velocity is calculated by the tra-
jectory generator and is known ahead of time. The obvious conclusion is
that we could take this velocity information, scale it by a Kvff factor and
feed it to the motor driver. If the scaling is done properly, the right amount
of voltage is sent to the motor to get the desired velocities, without the
need for a closed loop. Because the signal is derived from the velocity pro-
file and i t  is being sent directly to motor driver, the procedure is called
velocity feed-forward.
Of course, this looks like an open loop, and it is (Fig. 4.18). But, adding this
signal to the closed loop has the effect of significantly reducing the "work"
the PID has to do, thus reducing the overall following error. The PID now
has to correct only for the residual error left over by the feed-forward sig-
nal.

Servo Controller

Trajectory
Generator

x

Motion Controller

• xKp

xK

•

de
•  , x  Kddt

Fig. 4.18 — PID Loop with Feed-Forward.

Encoder •

There is an other special note that has to be made about the feed-forward
method. The velocity is approximately proportional to the voltage and only
for constant loads. but this is true only if the driver is a simple voltage
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amplifier or current (torque) driver. A special case is when the driver has
its own velocity feedback loop from a tachometer (Fig. 4.19).

Servo Controller

Trajectory
Generator

Motion Controller

x

•  M o t o r

▶ x  Ki

•

de
ilt

•

I I ,  •

•

▶ D r i v e r

•

Tachometer

Fig. 4.19 — Tachometer-driven PIDF Loop.

Encoder

The tachometer is a device that outputs a voltage proportional with the
velocity. Using its signal, the driver can maintain the velocity to be propor-
tional to the control signal. If such a driver is used with a velocity feed-for-
ward algorithm, by properly tuning the Kvff parameter, the feed-forward
signal could perform an excellent job, leaving very little for the PID loop to
do.
The MM4006 uses this type of velocity control driver to get the highest per-
formance possible. In addition, since tachometers are expensive and many
times impractical or even impossible to use, the driver has a special cir-
cuitry tuned to each individual motor type that can "calculate" the velocity.
The results are similar to a tachometer feedback but at a fraction of a cost.
The drawback is that each motor type needs a specially tuned driver card
but, because it is designed to work in a predefined system using known
motion devices, its operation is totally transparent to the user. All driver
cards are pre-tuned and clearly labeled and no adjustments are required
(or allowed).
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4.4 Motion Profiles

When talking about motion commands we refer to certain strings sent to a
motion controller that will initiate a certain action, usually a motion. There
are a number of common motion commands which are identified by name.
The following paragraphs describe a few of them.

4.4.1 M o v e
A move is a point-to-point motion. On execution of a move motion com-
mand, the motion device moves from the current position to a desired des-
tination. The destination can be specified either as an absolute position or
as a relative distance from the current position.
When executing a move command, the motion device will accelerate until
the velocity reaches a predefined value. Then, at the proper time, i t  will
start decelerating so that when the motor stops, the device is at the cor-
rect position. The velocity plot of this type of motion wil l  have a trape-
zoidal shape (Fig. 4.20). For this reason, this type of motion is called a
trapezoidal motion.

Desired Velocity

Fig. 4.20 — Trapezoidal Motion Profile.

Time

The position and acceleration profiles relative to the velocity are shown in
Fig. 4.21.

Desired Velocity
Position

Time

Acceleration

Fig. 4.21 — Position and Acceleration Profiles.

Besides the destination, the acceleration and the velocity of the motion
(the constant portion of it) can be set by the user before every move com-
mand. Advanced controllers like the MM4006 allow the user to change
them even during the motion. However, the MM4006 always verifies that a
parameter change can be safely performed. If not, the command is ignored
and the motion continues as initially defined.

c v
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4.4.2 D e f a u l t  Mode: S-CURVE Profile

Two types of profiles exist: TRAPEZOID and S-CURVE.

/ \ f
TRAPEZOID o r  S -CURVE

The S-curve type avoids abrupt variations in speed during axis movement,
consequently it improves the movement quality.

Parabola 2

a

<la
dt

a: Te m p o r a r y  acceleration
am.: Maximum acceleration
a a y :

Parabola 1

Average acceleration value set from the front panel of the controller
(  Axis  Setup  >  MODIFY4 Accelerat ion menu)

aav = a„,,,j2

Advantage
Gives smooth acceleration in the acceleration phase (start) and in deceler-
ation (stop), thereby avoiding severe jolts to the mechanisms during these
events (start/end).
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4.4.3 J o g
When setting up an application, i t  is often necessary to move a devices
manually while observing motion. The easy way to do this without resort-
ing to specialized input devices such as joysticks or track-wheels is to use
simple push-button switches. This type of motion is called a jog. When a
jog button is pressed the selected axis starts moving with a predefined
velocity. The motion continues only while the button is pressed and stops
immediately after its release.
The MM4006 offers two jog speeds. The high speed is programable and the
low speed is ten times smaller. The jog acceleration is also ten times small-
er than the programed maximum acceleration values.

4.4.4 H o m e  Search
Home search is a specific motion routine that is useful for most types of
applications. Its goal is to find a  specific point in travel relative to the
mounting base of the motion device very accurately and repeatably. The
need for this absolute reference point is twofold. First, in many applica-
tions i t  is important to  know the exact position in space, even after a
power-off cycle. Secondly, to protect the motion device from hitting a trav-
el obstruction set by the application (or its own travel limits), the con-
troller uses programable software l imits. To  be efficient though, the
software limits must be placed accurately in space before running the
application.
To achieve this precise position referencing, the MM4006 motion control
system executes a unique sequence of moves.
First, lets look at the hardware required to determine the position of a
motion device. The most common (and the one supported by the MM4006)
are incremental encoders. By definition, these are encoders that can tell
only relative moves, not absolute position. The controller keeps track of
position by incrementing or decrementing a dedicated counter according
to the information received from the encoder. Since there is no absolute
position information, position "zero" is where the controller was powered
on (and the position counter reset).
To determine an absolute position, the controller must find a "switch" that
is unique to the entire travel, called a home switch or  origin switch. An
important requisition is that this switch must be located with the same
accuracy as the encoder pulses. If the motion device is using a linear scale
as position encoder, the home switch is usually placed on the same scale
and read with the same accuracy.
If, on the other hand, a rotary encoder is used, the problem becomes more
complicated. To have the same accuracy, a mark on the encoder disk could
be used (called index pulse) but because it repeats itself every revolution,
it does not define a unique point over the entire travel. An origin switch, on
the other hand, placed in the travel of the motion device is unique but not
accurate (repeatable) enough. The solution is to use both, following a
search algorithm.

Origin Switch

Encoder Index
Pulse

Fig. 4.22 — Origin switch and encoder index pulse.

(%)
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An origin switch (Fig. 4.22) separates the entire travel in two areas: one for
which it has a high level and one for which it is low. The most important
part of it is the transition between the two areas. Also, looking at the origin
switch level, the controller knows on which side of the transition it current-
ly is and which way to move to find it.
The task of the home search routine is to identify one unique index pulse
as the absolute position reference. This is clone by first finding the origin
switch transition and then the very first index pulse (Fig. 4.23).

Motion

Origin Switch

Encoder Index
Pulse

Fig. 4.23 — Slow-Speed Origin Switch Search.

So far, we can label the two motion segments D and E. During D the con-
troller is looking for the origin switch transition and during E for the index
pulse. To guarantee the best accuracy possible, both D and E segments are
performed at a very low speed and without a stop in-between. Also, during
E the display update is suppressed to eliminate any unnecessary overhead.

The routine described above could work but has one problem. Using the
low speeds, it could take a very long time if the motion device happens to
start from the opposite end of travel. To speed things up, we can have the
motion device move fast in the vicinity of the origin switch and then per-
form the two slow motions, D and E. The new sequence is shown in Fig.
4.24.

13

.1c

Motion 1 0 ,

Origin Switch

Encoder Index

Pulse

Fig. 4.24 — High/Low-Speed Origin Switch Search.

Motion segment B is performed at high speed, with the pre-programed
home search speed. When the origin switch transition is encountered, the
motion device stops (with an overshoot), reverses direction and looks for
it again, this time with half the velocity (segment C). Once found, it stops
again with an overshoot, reverses direction and executes D and E with one
tenth of the programed home search speed.
In the case when the motion device starts from the other side of the origin
switch transition, the routine will look like Fig. 4.25.
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,
Motion

I)

Origin Switch \\'‘
Encoder Index

Pulse

Fig. 4.25 — Origin Search From Opposite Direction.

The MM4006 moves at high speed up to the origin switch transition (seg-
ment A) and then execute B, C, D and E.
All home search routines are run so that the last segment, E, is performed
in the positive direction of travel.

CAUTION
The home search routine is a very important procedure for the position-
ing accuracy of the entire system and it requires full attention from the
controller. Do not interrupt or send other commands during its execu-
tion, unless it is for emergency purposes.
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5.1 Definition of Terms

5.1.1 T r a j e c t o r y
A continuous multi-dimensional motion path. In the MM4006 case, the
t ra jec tory  is  def ined i n  a  two-d imensional  X-Y plane. The  ma jo r
requirement in executing a trajectory is to  maintain a constant vector
velocity throughout the entire path, with the exception of the acceleration
and deceleration periods.

5.1.2 T r a j e c t o r y  Element
A segment of a trajectory that can be defined by a simple geometric shape,
in our case a line or an arc of circle.

5.1.3 Tr a j e c t o r y  Vector
The tangent to the trajectory in any particular point.

5.1.4 V e c t o r  Velocity

The linear velocity (the speed) along the trajectory during its execution.

5.1.5 V e c t o r  Acceleration

The tangential l inear acceleration used to  start and end a trajectory.
(Acceleration and deceleration are equal by default).

( )
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5.2 Trajectory Description and Conventions

5.3 Geometric Conventions

When defining and executing a trajectory, a number of rules must be fol-
lowed. For the current MM4006 version, these are the conventions that
guide the contouring implementation:
• Mu l t ip le  trajectories can be defined in a program but only one is active

at a time. This means that the controller can have only one trajectory
ready to be executed.

• Once  one trajectory is started, i t  executes in background allowing the
other axes and peripherals to work independently and simultaneously.

• Each  trajectory must have a beginning and an end. "Endless" (infinite)
trajectories are not allowed.

• T h e  size of a trajectory is limited to 100 trajectory elements. This value
is arbitrary and should satisfy most complex applications.

• T h e  trajectory definition process must ensure a continuous motion path
to avoid any excessive accelerations and shocks that could damage the
stages.

• T h e  line segments are true linear interpolations:
y = Ax + B

• T h e  arc segments must be true arc of circles:
(x - x0)2 + (y - ye)` = R2

• A  trajectory is always defined relative to the predefined stage units. To
avoid confusion, it is recommended to use same units of displacement
on both axes.

• Each  trajectory is defined relative to its starting point. Thus, every start-
ing point has the coordinates 0, 0.

• A l l  trajectories start executing from the current X and Y positions. To
execute a trajectory from a desired location, the two axes correspond-
ing to X and Y must be moved using the standard point-to-point com-
mands (PA, PR).

• Before executing a trajectory, the controller verifies if its definition does
infringe on any predefined motion rules (excessive tangent discontinu-
ity, excessive acceleration, travel limits).

• Trajectories can be defined in both IMMediate and PRoGram mode.

• T h e  coordinate system is an X-Y orthogonal system.
• A n y  valid motion axis can be assigned to be the X or Y axis.
• A f t e r  executing a trajectory, new axes can be assigned to X or Y axis.
• T h e  origin of the X-Y coordinate system is in the lower left corner, with

positive values up and to the right.
• A l l  angles are measured in degrees, represented as floating points num-

bers.
• A n g l e  origin and sign follow the trigonometric convention: posit ive

angles are measured counter-clockwise.

C%)
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5.4 Defining Trajectory Elements

Trajectories can be defined in many different ways. There is no universal
standard and most manufacturers of motion controllers use some degree
of custom conventions. For the MM4006, the guiding principal was to be as
user friendly as possible. Line and arc elements can be defined in more
than one way to offer the best solution for each application. The elements
are "seamed" together automatically and the entire trajectory is verified
before execution to guarantee its definition conforms to all rules.

Entry Angle

Arcs

3

Lines

Fig. 5.1 — Trajectory example.

Figure 5.1 shows a trajectory example. Every trajectory must have an
"entry angle" defined. If the first element is an arc of circle, the entry angle
is the tangent to the first point of the arc.

Each element defined is identified by a number, starting from 1. The refer-
ences for synchronizing external events with the trajectory execution are
the starting and ending points of these elements.

Line and arc elements can be sequenced in any order. Arcs can be followed
by arcs or lines and lines by arcs or other lines. An arc is automatically placed
by the controller such that its "entry angle" corresponds to the "exit angle" of
the preceding element to insure the continuity of the trajectory. But, when
defining a line by its X-Y end point, this responsibility falls on the user. The
end coordinates of the new line must be chosen such that the angle it defines
is identical to the "exit angle" of the previous trajectory element. Since we are
dealing with a coordinate system with finite resolution - the encoder resolu-
tion - getting a perfect match of the two angles is not always possible. For this
reason, a window of acceptable angle mismatch is defined, called "maximum
angle discontinuity". This new parameter is measured in degrees and has a
range of 0.001° to 10°. A trajectory can thus theoretically be build out of
straight lines that have less than 10° angle difference, as shown in Figure 5.2.

Fig. 5.2 — Contouring with lines only.

This practice is not recommended since each angle of discontinuity corre-
sponds to  an instantaneous velocity change on both axes, which repre-
sents an infinite acceleration. The result is a shock (jerk) felt by the stages
and the load and a temporary following error pulse. The larger the angle of
discontinuity, the larger the jerk and the following error will be. Special
consideration must be given to both of these effects when increasing the
maximum discontinuity angle from its 0.001' default value.

(%)
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To eliminate the burden of calculating the angle matching, use as much as
possible the commands that define a straight line by one coordinate, X or
Y, and by the entry angle (also referred to as the tangent). This simplifies
the user's Programing task and lets the controller find the best fit for the
trajectory elements.

5.4.1 D e f i n i n g  Lines
There are two ways to define a line of a trajectory. The first one is to speci-
fy the X-Y end coordinates (the starting point is always the end point of the
previous element). This is the most common procedure found in the indus-
try (Fig. 5.3).

X, Y

Fig. 5.3 — Line to X-Y.

As described previously, when using this method the user must make an
extra effort in making sure the maximum discontinuity angle is not exceeded.
A second mode of defining a straight line in a trajectory is illustrated in
Figure 5.4.

5.4-a

Y

Fig. 5.4 — Line to X or Y.

5.4-b

Using the previous element's exit angle (tangent), the controller can execute
a line to the specified X coordinate (Fig. 5.4-a) or Y coordinate (Fig. 5.4-b).
This method simplifies the Programing job and guaranties the best trajec-
tory elements fit.

5.4.2 D e f i n i n g  Arcs
Arcs can also be defined in two different ways. The first one is more conven-
tional, where a radius and the sweep angle will define the arc (Fig 5.5).

Fig. 5.5 — Arc defined with radius and angle.
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Both radius and sweep angle are expressed in double precision floating
point numbers. I t  is particularly interesting to mention that the sweep
angle has a range of 1E-12 to 1.7E304, allowing execution of arcs from a frac-
tion of a degree to a practically infinite number of overlapping circles.
The second method of defining an arc is to specify the X-Y coordinates of
the end point. Using the exit angle of the previous element, the controller
will determine the unique arc that fits the parameters (Fig. 5.6).

Fig. 5.6 — Arc defined with end point.

This automatic mode of describing an arc can simplify the process of geo-
metrically defining a trajectory, significantly reducing the Programing time.
A particular application is in approximating an irregular path (Fig. 5.7).

Fig. 5.7 — Contouring with arcs.

By specifying an entry angle and a number of X-Y coordinates, the con-
troller wi l l  automatically perform a circular interpolation that closely
approximates the desired trajectory.
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5.5 Programing a Trajectory

The fol lowing l ist  describes the few rules that  govern the trajectory
Programing process and gives some examples:

• A  trajectory must be first defined and then executed.
NT I  S t a r t  new trajectory definition.

I De f i ne  trajectory.

ET I  Execute trajectory.

• Tra jec tory  definition commands and other controller commands can be
intermixed. Even though the controller will extract the appropriate com-
mands to build the trajectory, for the clarity of the program this prac-
tice is not recommended.

NT I  S t a r t  new trajectory definition.
I De f i ne  trajectory.

Other commands.

I De f i ne  trajectory.

I O t h e r  commands.

ET I  Execute trajectory.

• A  trajectory can be defined once and executed any number of times. To
allow this feature, all trajectories are defined relative to the starting
point.

NT I  S t a r t  new trajectory definition.
• • • I  De f i ne  trajectory.
• • •
ET I  Execute trajectory.

xxPAnn I  M o v e  to new trajectory start location.
ET I  Execute trajectory.

• Dur ing  the trajectory execution, the designated axes are unavailable for
point-to-point commands.

• O n c e  a trajectory is defined, it can be edited by deleting the last element
and inserting or appending new elements.

NT I  S t a r t  new trajectory definition.
I De f i ne  trajectory.•--

ET I  Execute trajectory.

EL I  Erase  last trajectory element.
LXnn I  A d d  new trajectory element (line to nn).

xxPAnn I  M o v e  to new trajectory start location.
ET I  Execute same trajectory at new location.
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• W h e n  defining a trajectory, start by assigning the two motion axes to
the X and Y coordinates. These axis can still be used when the trajecto-
ry is not executing.

NT I  S t a r t  new trajectory definition.
2AX I  Ass ign axis #2 to the X coordinate.
4AY I  Ass ign axis #4 to the Y coordinate.

I De f ine  trajectory.
• • •

xxPAnn I  M o v e  axis #2 to absolute position 10.
ET I  Execute trajectory.

• B e f o r e  executing a trajectory, the control ler verifies, among other
things, i f  the defined geometry wil l  cause, at any time, any axes to
exceed the individual maximum allowed velocities or accelerations. If
so, it will calculate the highest acceptable vector velocity and use it dur-
ing the execution. The actual vector velocity that will be used can be
queried remotely.

NT I  S t a r t  new trajectory definition.
W20 I  S e t  vector velocity to 20 units/sec.

Define trajectory.
• • •

ET I  Execute trajectory.
XV I  R e a d  actual vector velocity in use.

XV12.736 I  Control ler returns actual vector velocity used.

• O n l y  one trajectory can be defined and be active at a time. NT command
erases any old trajectory and starts defining a new one. Any new trajec-
tory-specific command will be added or affect the existing defined tra-
jectory and will be active at the next execution.

5.6 Trajectory Element Parameters

Both line and arc parameters can be entered using different commands.
Most differences are in the type and number of parameters used to
describe one trajectory element. Many commands require only the mini-
mum number of commands that geometrically define one element.
The controller always calculates and keeps track of all element parameters.
Using the LT command, the complete set of trajectory element parameters
can be listed. This is an excellent tool in developing and debugging com-
plex trajectories.
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5.7 Trajectory-Specific Commands

These are the commands needed to support the contouring feature. They
are fully compatible with the general description of all other commands
and will follow the same protocol.

5.7.1 Tr a j e c t o r y  Setup Commands
AD nn D e f i n e  the maximum allowed angle of discontinuity.

xx A X  A s s i g n  a physical axis as X geometric axis.
xx A Y  A s s i g n  a physical axis as Y geometric axis.

FA nn  D e f i n e  the tangent angle for the first point.
NT S t a r t  definition of a new trajectory.

5.7.2 Tr a j e c t o r y  Elements Definition Commands
CA nn D e f i n e  sweep angle and build an arc of circle = f  (CR, CA).
CR nn D e f i n e  radius for an arc of circle = f  (CR, CA).
CX nn D e f i n e  X position to reach with an arc of circle = f  (CX, CY).
CY nn D e f i n e  Y position to reach and build an arc of circle = f  (CX, CY).
EL E r a s e  the last element of trajectory.
LX nn D e f i n e  X position and build a line segment = f  (LX, tangent).
LY nn  D e f i n e  Y position and build a line segment = f  (LY, tangent).
MX nn D e f i n e  X position for a line segment = I  (MX, MY).
MY nn D e f i n e  Y position and build a line segment = f  (MX, MY).

5.7.3 R e p o r t i n g  Commands
AT T e l l  the element number under execution.

xx LT  E x t e n d e d  list of the trajectory.
XA T e l l  the current maximum allowed angle of discontinuity.
XE T e l l  the current element.
XT T e l l  number of elements in the trajectory.
XU nn T e l l  the vector acceleration on trajectory (trajectory acceleration
XV nn Te l l  the vector velocity on trajectory (trajectory velocity).

5.7.4 Tr a j e c t o r y  Synchronization Commands
NB nn S e t  trajectory element where the generation of pulses starts.
NE nn S e t  trajectory element where the generation of pulses ends.
NI n n  S e t  step (curvilinear distance) between synchronization pulses.
NN nn S e t  number of synchronization pulses to generate.
NS A l l o w  generation of trajectory.
WI nn W a i t  for a trajectory (curvilinear) length.
WN nn W a i t  for a element of trajectory.

5.7.5 E x e c u t i o n  of a Trajectory
ET E x e c u t i o n  of trajectory.
VS n n  De f i ne  the vector acceleration on trajectory (trajectory acceleration
VV nn D e f i n e  the vector velocity on trajectory (trajectory velocity).
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6.1 Synchronizing Events to Motion

6.1.1 P u l s e s  Synchronized to One Axis
Certain applications require an output pulse (— 5 psec) synchronized with
the motion of an axis. This signal is triggered not by a timer but by the
specified axis crossing a predefined position. It is available on the Auxiliary
connector (25-pin D-Sub) at pin 11.
Four commands are available to define and use this signal.

xx P B  nn Def in ing  and reading the signal starting position.
xx P E  nn Def in ing  and reading the signal ending position.
xx P I  n n  Def in ing  and reading the step of the synchronizing signal.
xx PS S t a r t  the signal generation.

Where:
x x  — Axis number (from 1 to 4).
nn —  Pos i t ion  (absolute), in displacement units.
The PB, PE and PI commands define the synchronized signal while the PS
initiates it. The best location for the PS command is just before PA or PR.
The signal is terminated at the position indicated by PE or at the end of the
motion when the effect of the PS command is canceled.
The necessary conditions for generating the signal, verified by PS, are:
• T h e  start position defined by PB must be reached before the stop posi-

tion defined by PE.
• T h e  value set with PI must be greater or equal to the smallest servo

step. This is the displacement made by an axis during one servo sam-
pling period: smallest servo step = velocity * Tbase where Tbase = 0.25 or
0.3 msec, depending on the processor. If not, PS will not generate a sig-
nal and will return an error. In this case, the smallest servo step can be
determined by using the command xxPl?. If PS command is executed
successfully, xxPl? will return the previously entered value, not the
smallest servo step.

If any of these conditions is not satisfied, PS command is not executed and
it will return an error code.

NOTE
To know the exact value of the servo sampling period (Tbase) of the con-
troller, send the command SQO and the, the command SQ?. The con-
troller will return SQ value. This value will be the exact sampling period
of the controller, in seconds.

( % . )
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NOTE
The starting position and the ending position of the axis must be outside
the interval defined with PB and PE commands without forget accelera-
tion and deceleration ranges.

Example

Generate a signal synchronized by axis 1. It should start when the axis
crosses position -10 (current units) and end when it reaches position 10.
The step should be 1 (current units).

1PB-10, 1PE10, 1P11 I  Defining the signal.
1PA-20 I  Mo t i on  without any signal generation.

1PS, 1PR40 I  Mo t i on  with signal generation between position -10 and 10, with a
step of 1 units.

TT I  Posi t ion reading for each pulse generated.
113R60 I  Mo t i on  without any signal generation.

NOTE
During a motion with synchronized signal generation, the real and theoreti-
cal position corresponding to each pulse is recorded in the position buffer.
This information can be read back using the TT command. To make the
buffer available and avoid any conflicts, the PS command terminates and
clears any settings made by a TM command. To use the trace mode after a
motion with synchronized signals, the TM command must be re-initiated.

A pulse is generated when the selected axis reaches the specified position,
as follows:

Axis position = PB + (n * PI), where Axis position E [PB... PE].

The position accuracy of the generated pulse (the difference between the
theoretical position PB + n * Pl and the real position) depends on the veloc-
ity of the selected axis as follows:

MaxError = base * Velocity)/2
Obviously, this value cannot be smaller than the encoder resolution.
Thus, if the calculated MaxError < Encoder resolution,

then M a x E r r o r  = Encoder resolution.

Example
For a velocity of 20 mm/sec and Tba, = 300 psec:

MaxError = ± (3 * 104 * 20)/2 = ±3 pm

This pulse location uncertainty will exist for every pulse generated but it is
not cumulative.

NOTE
The pulse location uncertainty is no longer significant if the pulse inter-
val (P1) is set to greater than ten times this error. Thus, the recommend-
ed value for P1 is:

Pimin recommended = 5 * Tbase * Velocity

(%)
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6.1.2 P u l s e s  Synchronized to a Trajectory
Equally spaced pulses can also be generated synchronous with a trajectory
(at pin 12 of the 25-pin D-Sub Auxiliary connector). The NB. NE, NI, NN and
NS commands are used as follows:
NB nn De f i n i ng  and reading the trajectory element number where the

signal should start. The pulses are generated immediately when
this element starts executing.

NE nn De f i n i ng  and reading the trajectory element number where the
signal should stop. The pulses will stop immediately when this
element finishes executing.

NI n n  D e f i n i n g  and reading the distance (the step) on the trajectory
between synchronizing pulses.

NN nn Def in ing  and reading the number of pulses (number of steps + 1)
that are generated in a symmetric geometric fashion.

NS S t a r t  generating the signal.
The NB, NE, NI and NN commands provide the necessary data to define the
signal generation while the NS command enables it. The correct location
for the NS command is right before the ET command. The pulses are termi-
nated at the location specified by the NE command or at the end of the tra-
jectory where the NS command's effect ends automatically.
The necessary conditions (verified by ET) to generate the signal are:
• Values defined by NB and NE must be less than or equal to the total

number of trajectory elements.
• T h e  value of NB must be less than that of NE.
• T h e  number of pulses to generate must be greater than 2 and less than

or equal to the Maximum Pulse Number. If not, ET wil l  replace the
desired number of pulses with the Maximum Pulse Number and return
the appropriate error code. In this case, the Maximum Pulse Number
value can be read by the NI? command. If the desired number of pulses
is smaller than the Maximum Pulse Number, NI? returns the specified
value.

The Maximum Pulse Number (MPN) is defined as follows:
MPN = CPTL/[max (2 * max (Encoder resolution of axis X and axis Y)

and (Trajectory velocity * Tbase)
CPTL (Curvilinear Pulsed Trajectory Length) = Sum of all trajectory ele-
ment lengths between NB and NE.

NOTE
The starting position and the ending position of the axis must be outside
the interval defined with NB and NE commands without forget accelera-
tion and deceleration ranges.

Example:
Generate 11 pulses on a trajectory starting with element number 2 and end-
ing with element number 3:

NT I  S t a r t  defining a new trajectory.
LX10 I  Create element #1.

CR I 0, CA90 I  Create element #2.
LY20 I  Create element #3.

CX10, CY30 I  Create element #4.
NB2, NE3, NI10.1, NN11 I  S t a r t  pulses on element #2, end on element #3 generate 11 pulses

(10 steps), each 0.1 unit.

C%)
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NS I
ET I
TQ I

Enable the signal generation_
Execute the trajectory.
Read position of every pulse generated.

During the execution of a trajectory with such synchronized signals, each
time a pulse is generated, the real and theoretical position of all axes is
recorded in the global position buffer that could be read with the TQ com-
mand. The NS command thus terminates the effect of a previously entered
GQ command. To enable the global trace mode after a trajectory with syn-
chronized pulses, the GQ command must be re-issued.
A pulse is generated automatically as soon as the trajectory execution
reaches position:

Pulse position = Pos(NB) + (n * Step) with stage position E [NB... NE]
where: Step = CPTL/(NI - 1)

The position accuracy of the generated pulse (the difference between the
theoretical position Pos(NB) + n *  Step and the real position where the
pulse is generated) depends on the trajectory velocity as follows:

MaxError = ± 0.707 * >ase*  Trajectory velocity)

This value cannot be smaller than the encoder resolution of X or Y axis.
If M a x E r r o r  < encoder resolution of X axis.
then M a x E r r o r  = encoder resolution of X axis.
If M a x E r r o r  < encoder resolution of Y axis.
then M a x E r r o r  = encoder resolution of Y axis.

Example
For a trajectory velocity of 20 mm/sec and Tba„ = 300 }sec:

MaxError = ±0.707 * (3 * 10-̂  * 20) = ±4.24 pm
This position uncertainty exists for every pulse generated but is not cumu-
lative.

6.1.3 Synchroniz ing Events to Trajectory Elements
Controller operations and functions can be synchronized to the execution
of a trajectory element. This is achieved by using the WNnn command.
The nn parameter represents the trajectory element number to synchro-
nize with. At  the beginning of this element, one or more secondary con-
troller activities could be initiated.

Example
Increase the trajectory velocity starting with element number 2 and reduce
it with element number 4.
I XX
lEP
NT

LX10
CR10, CA90

LY20
CX10, CY30

LXO
CXO, CYO

VV5
ET

Erase program #1 ( i f  exists).
Start program entry mode.
Start new trajectory definition.
Trajectory element #1.
Trajectory element #2.
Trajectory element #3.
Trajectory element #4.
Trajectory element #5.
Trajectory element #6.
Set trajectory velocity to 5 mm/sec.
Execute trajectory.
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WN2, VV10 I  Start ing with element #2 set velocity to 10 mm/sec.
WN4, VV5 I  Start ing with element #4 set velocity to 5 min/sec.

QP E n d  program entry mode.
1SM S a v e  program in non-volatile RAM.
1EX E x e c u t e  program #1.

6.1.4 Synchroniz ing Events to Trajectory Position
Controller operations and functions can also be synchronized to the trajec-
tory position. This is achieved by using the Winn command.
Here, nn represents the trajectory position to synchronize with. When the
trajectory length executed reaches the value specified by nn, one or more
secondary controller activities could be initiated.

Example
Increase the trajectory velocity when the trajectory reaches position 5 and
reduce the velocity when it reaches position 24.
2XX I  Erase  program #2 (if exists).
2EP I  S t a r t  program entry mode.
NT i  S t a r t  new trajectory definition.

LX10 I  Trajectory element #1.
C1210, CA90 I  Trajectory element #2.

LY20 I  Trajectory element #3.
CX10, CY30 I  Trajectory element #4.

LXO I  Trajectory element #5.
CXO, CYO I  Trajectory element #6.

VV5 I  S e t  trajectory velocity to 5 mm/sec.
ET I  Execute trajectory.

WI5, VV 10 I  Start ing with trajectory position 5 set velocity to 10 mm/sec.
WI24, VV5 I  Start ing with trajectory position 24 set velocity to 5 mm/sec.

QP I  E n d  program entry mode.
2SM I  S a v e  program in non-volatile RAM
2EX I  Execute program #2.

(%)
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6.2 Synchronized Axes (Electronic Gearing)

Certain applications require to synchronize the motion of two or more
axes. In this case, one or more axis precisely follow the motion of another
one. To safely define and operate such a motion control system, the follow-
ing rules must be observed:
• Each axis of the MM4006 has an identity: Master (default) or Slave. By

default, all axes are configured as masters, meaning that all can execute
independent motion commands.

• I n  a group of synchronized axes there is only one master and one or
more slaves. The slaves always follow the motion of the master.

• A l l  commands to a group of synchronized axes (from the front panel,
through commands or through programs) is done by addressing only
the master axis. No communication with the slave axes is allowed.

• Determining the master-slave relationship can be done on the front
panel (   Motor OFF S E T U P  G E N .  ) ,  through remote com-
mands (xxSSnn command) or through a program.

• A  master axis is defined as an independent axis. It could have one or
more slave axes or, as a particular case, none (default).

• A  slave axis belongs to a unique master axis, in effect losing its identity.
It will duplicate the behavior of its master. Consequently, two master
axes cannot have the same slave.

• B y  default (standard MM4006 configuration) all axes are declared mas-
ters. However, each time a master-slave system is defined, its character-
istics are saved in the non-volatile memory. On each consequent
power-on, the controller will remember the latest configuration.

• T h e  motion of a master axis is limited by its own travel limits. A slave
axis is limited both by its own and its master's limits. If in the course of
the motion a slave axis encounters its own travel limits, the emergency
stop procedure is initiated and all motion will stop.

The following three commands are needed to define and operate a master-
slave motion system:

xx SS n n  Def in ing  and reading the master-slave status of an axis.
xx G R  nn Def in ing  and reading the electronic gear ratio between the master

and the slave (by default = 1.0), using the following formula:
Displacement of the slave axis =

GR * Displacement of the master axis.
GR can be a positive or negative number but not zero.

xx F F  n n  Def in ing  and reading the maximum master-slave tracking error. If
this tracking error is exceeded, the emergency stop procedure is
initiated and all motors are turned EMI .
The tracking error (Tk_Err) is calculated as follows:

Tk_Err = Absolute value (Pos_Err_Master - (Pos_Err_Slave/GR))
Where:
Pos_Err_Master — Posit ion error of the master axis.
Pos_Err_Slave —  Posit ion error of the master axis.
GR —  Electronic gear ratio.

ED110181En1020 — 03/03 6.8
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6.3 Joystick

The MM4006 lets you use a joyst ick to manually manipulate axes remotely.

The MM4006 joyst ick has four buttons: MOT. ON, MOT. OFF, ()RIG, MANU.,
three sl ide switches PX, PY, PXY, t w o  LEDs L I ,  L2 and a  two-dimensional
potentiometer PO. The joyst ick is connected to  the MM4006 via the 15-pin
D-Sub remote  cont ro l  ou tpu t  ( the  joyst ick  connector  replaces the  15-pin
D-Sub short c ircui t  connector on the rear panel of the MM4006).

Fig. 6.1 — MM4006 Joystick.

PO T h e  potentiometer to manipulate one or two axes simultaneously.
The further the potentiometer is moved from its center the more
rapidly the axis/axes move.

PX S l i d e  switch to reverse the X axis direction.
PY S l i d e  switch to reverse the Y axis direction.
PXY S l i d e  switch to exchange the X and Y axes directions.
HOME B u t t o n  to start an origin search cycle.
JOG B u t t o n  to select two axes that will be linked to the action of the joy-

stick.
• I n i t i a l  state: N o  axis is chosen (LEDs LI, L2, L3 and L4 are off).

If the button is pressed, the joystick goes to state 1.
• S ta te  1: A x e s  1 and 2 are chosen (LED LI is on).

If the button is pressed again, the joystick goes to
state 2.

• S ta te  2: A x e s  3 and 4 are chosen (LED L2 is on).
If the button is pressed again, the joystick goes to
state 3.

• S t a t e  3: A x e s  5 and 6 are chosen (LED L3 is on).
If the button is pressed again, the joystick goes to
state 4.

• S ta te  4: A x e s  7 and 8 are chosen (LED L4 is on).
If the button is pressed, the joystick returns to the
initial state (the LEDs are off).
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MOTOR OFF Equivalent to the MOTOR OFF but ton on the MM4006.
MOTOR ON Equivalent to the MOTOR 113211 button on the MM4006.

The corresponding messages are displayed when the joyst ick goes to state
1 (axes 1 and 2) and state 2 (axes 3 and 4). In state 1 o r  2, the potentiome-
ter can be used to manipulate the axes.

NOTE

In remote mode (MR command),  using o f  the joyst ick is not  permi t ted by
default. To  use i t  in remote mode, send MC command af ter  MR command.
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6.4 Executing Sub-routines in a Program: EX Command

The MM4006 is capable of executing complex programs containing sub-rou-
tines.
The sub-routines are blocks of commands that do not contain the EX com-
mand. They are called by the main program.

Example
*********  Program 1 (Main Program) *

1EP I  E n t e r  program 1.
1PA10, 2PA10 I  T w o -axis movement.

2EX I  Execute program 2.
3EX I  Execute program 3.
4EX I  Execute program 4.
OR I  O r i g i n  search on all axes.
QP I  Q u i t  main program.

* * * * * * * * * * * * * * * *  Program 2 . . . . . * * * * *
2EP I  E n t e r  program 2.
SB I  S e t  bits.

lAS"This " I  De f ine  string # 1.
2AS"is " i  De f ine  string # 2.
1CS$S2 I  Concatenate string # 1 and string # 2.

DS$S1"a string" I  D isp lay  on screen.
WT3000 I  W a i t  for 3 seconds.

QP I  Q u i t  program 2.
* * * * * * . . . . * * * *  Program 3 * . * * * * * * . * * * * * * *

3EP I  E n t e r  program 3.
3AS"a value: " I  De f ine  string # 3.

101YS99.99 i  De f ine  value # 101.
3CS$Y101 I  Concatenate string # 3 and value # 101.

DS$S1$S3 " !" I  D isp lay  on screen.
WT3000 I  W a i t  for 3 seconds.

QP I  Q u i t  program 3.
* * * * * * * * * * * * * * * *  Program 4 * * * * * * * * * * * * * * * *

4EP I  E n t e r  program 4.
1PR-20,WS I  A x i s  1 movement.
2PR-20,WS I  A x i s  2 movement.

CB I  C l e a r  bits.
WT1000 I  W a i t  for 1 second.

QP I  Q u i t  program 4.
THIS IS A STRING I  D isp lay  on controller screen.

THIS IS A VALUE: 99.99 ! I  D isp lay  on controller screen.
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Section 7
Servo Tuning

7.1 Servo Tuning Principles

The MM4006 controller uses a PID servo loop with feed forward. Servo
Tuning sets the Kp, Ki and Kd, and Feed-Forward parameters of the digital
PID algorithm, also called the PID filter.

Tuning PID parameters requires a reasonable amount of closed-loop
system understanding.  You  should  f i r s t  rev iew the Contro l  Loops
paragraph in the Motion Control Tutorial Section and, i f  needed, consult
additional servo control theory books.

Always start the tuning process using the default values supplied with the
MM4006 for each motion device type, or for the generic Default type. These
values are usually very conservative, favoring safe, osci l lat ion-free
operation for a tighter, more responsive system that minimizes following
error. To achieve the best dynamic performance possible, the system must
be tuned for your specific application. Load, acceleration, stage orientation
and performance requirements all affect how the servo loop should be
tuned for best results.

7.1.1 H a r d w a r e  Requirements

Tuning is best accomplished when the system response can be measured.
This can be done with external monitoring devices but this can introduce
errors.

The MM4006 controller avoids this problem by offering a Trace capability.
When Trace mode is activated, the controller can record real and desired
positions simultaneously. These are the basic pieces of information that
the controller uses to calculate the PID filter. The sample interval can be as
fast as the servo update cycle (0.0005 sec) and the total number of samples
can be up to 4000 points.

With these powerful capabilities, there is no need for additional hardware
to perform servo tuning.

7.1.2 S o f t w a r e  Requirements

The MM4006 controller offers two types of trace capabilities. One is a sin-
gle axis Trace mode supported by the SP, XS, TM, XN and TT commands
and the other is a Global Trace mode in which all axes are sampled. This is
controlled by the SQ, XQ, GQ, NQ and TQ commands. The two modes are
completely independent.

Performance data for tuning can be acquired in two ways: you could write
custom software using the commands mentioned or  use the NMCServo
NEWPORT software that has all the necessary functions, including plotting
performance and saving the results.

For a detailed description of the NMCServo software and its operation
please review NMC Softwares User's Manual.

C%)
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7.2 Tuning Procedures

Servo tuning is usually performed to achieve better motion performance
(such as reducing the following error statically and/or dynamically) or
because the system is malfunctioning (oscillating and/or shutting off due to
excessive following error).

NOTE
Remember that all three PID gain factors are normalized, meaning that
they take a value between 0 and 1. I f  the value is 1, the parameter has
the highest gain possible. If the value is 0, the specified parameter is dis-
abled.

Acceleration plays a significant role in the magnitudes of the following error
and the overshoot, especially at start and stop. Asking the controller to
change the velocity instantaneously amounts to an infinite acceleration
which, since it's physically impossible, causes large following errors and
overshoot. Use the smallest acceleration the application can tolerate to
reduce overshoot and make tuning the PID filter easier.

NOTE
In the following descriptions, it is assumed that some kind of NMCServo
software is being used to capture the response of the servo loop during a
motion step command and to visualize the results.

7.2.1 A x i s  Oscillation
If the axis oscillates, this indicates that the gain Kp may be too large. Start
by reducing the proportional gain factor Kp by one order of magnitude (e.g.
0.2 to 0.02) and making Ki and Kd equal to zero.

NOTE

Remember that the default values are conservative enough to guarantee
oscillation-free operation. You can always reload them through in the
Axis SETUP menu on the front panel by re-selecting the motion device
you are using.

If the oscillation does not stop, reduce Kp again.

NOTE
The first step should be sufficient to eliminate the oscillation. I f  not, it
may indicate the existence of other problems, usually with the hardware
(wiring, etc).

When the axis stops oscillating, the system response is probably very soft.
The following error may be quite large during motion and non-zero at stop.
You should continue tuning the PID with the steps described in the next
paragraph.
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7.2.2 I n c r e a s i n g  Performance

If your system is stable and you want to improve the performance, start
with the current parameters. The goal is to reduce the following error dur-
ing motion and to eliminate it at stop.

Depending on the performance starting point and the desired outcome,
here are some guidelines for further tuning.

Following Error Too Large

This is the case of a soft loop. It is especially common if you just performed
the steps in 7.2.1. The proportional gain Kp is probably too low and Ki and
Kd are zero.

Start by increasing Kp by a factor of 1.5 to 2. Continue this operation while
monitoring the following error until i t  starts to exhibit excessive ringing
characteristics (more than 3 cycles after stop.) To reduce the ringing, add
some damping by increasing the Kd parameter.

Start with a Kd value one order of magnitude smaller than Kp. Increase it
by a factor of 2 while monitoring the following error. As Kd is increased,
the overshoot and the ringing decrease almost to zero.

NOTE
Remember that if the acceleration is set too high, the overshoot cannot
be completely eliminated with Kd.

If Kd is further increased, at some point the oscillation will reappear, usual-
ly at a higher frequency. Avoid this by keeping Kd at a high enough value,
but not so high as to reintroduce oscillations.

Next add more gain. Increase the Kp value by 50% at a time until signs of
excessive ringing appear again.

Alternatively increase Kd and Kp until Kd cannot eliminate the overshoot
and ringing at stop. This indicates Kp is larger than its optimal value and
should be reduced.
Ultimately, optimal values for Kp and Kd depend on the stiffness of the
loop and how much ringing the application can tolerate.

Errors At Stop (Not In Position)

If you are satisfied wi th the dynamic response of the PID loop but the
motion device does not always stop accurately, modify the integral gain
factor Ki. As described in the Motion Control Tutorial Section, this term of
the PID reduces the following error to near zero. Unfortunately it can also
contribute to oscillation and overshoot. Always change this parameter
carefully and in conjunction with Kd.

NOTE

Ks (0 to 1) controls the saturation level of Ki integral factor of the PID
position closed loop. A excessive value of Ks implies the delayed effect
on the controller reaction towards processes to command. Conversely, a
too little value eliminates the integrator action. The optimal value varies
between 0.5 and 0.9.

Start, if possible, with a value for Ki that is at least two orders of magnitude
smaller than Kp. Increase its value by 50% at a time and monitor the over-
shoot and the final position at stop.
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If intolerable overshoot develops, increase the Kd factor. Continue increas-
ing Ki and Kd alternatively until an acceptable loop response is obtained. If
oscillation develops, immediately reduce the Ki.

Remember that any finite value for Ki will eventually reduce the error at
stop. It is simply a matter of how much time is acceptable for your applica-
tion. In most cases it is preferable to wait a few extra milliseconds to stop
in position rather than have overshoot or run the risk of oscillations.

Following Error During Motion
This is caused by a Ki value that is too low. Follow the steps in the previous
paragraph, keeping in mind that it is desirable to increase the integral gain
factor as little as possible.

7.2.3 P o i n t s  to Remember
• T h e  MM4006 controller uses a servo loop based on the PID with velocity

feed-forward algorithm.
• Special servo design makes the velocity feed-forward only motor-depen-

dent, not load-dependent. It is factory-set and not accessible to the user.
• U s e  the lowest acceleration the application can tolerate. Smaller accel-

eration generates less overshoot.
• U s e  the default values provided with the system for all standard motion

devices as a starting point.
• U s e  the minimum value for Ki that gives acceptable performance. The

integral gain factor can cause overshoot and oscillations.
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MM4006 8 -Axis Motion Controller/Driver

A E r r o r  Messages

The MM4006 controller continually verifies the actions of the motion control
system and the operator. When an error is detected, the controller stores it
in an error register. To avoid communication and application conflicts, the
MM4006 does not automatically report the error. It is the user's responsibili-
ty to periodically query the error status, particularly during the development
phase of an application.
To better understand error-handling, keep in mind the following points:
• Reading the error with 'FE or TB clears the error buffer.
• T h e  controller stores only the last error encountered.
• Once  an error is detected, it is stored until read or replaced by a new

error.
• T h e  error read represents an error that could have happened at any

time since the last read.
• F o r  faster communication throughput, use the TE command to read

only the error code.
• U s e  the TB command to read an existing error or to translate an error

code.

Error List

The following is a list of all error message codes and their descriptions:
A -  Unknown message code.
B —  Incor rec t  axis number.
C —  Parameter out of limits.
D —  Unauthorized execution.
E —  Incor rec t  I/O channel number.
F —  Program number incorrect.
G —  Program does not exist.
H —  Calculat ion overflow.
I —  Unauthorized command in programming mode.
J —  Command authorized only in programming mode.
K —  Undefined label.
L —  Command not at the beginning of a line.
M —  Program is too long.
N —  Incor rec t  label number.
O -  Var iab le  number out of range.
P —  Number  of WE commands does not match the number of open loops.
Q U n a u t h o r i z e d  command.
R —  Command cannot be at the beginning of a line.
S —  Communication time-out.
T —  E r r o r  during home search cycle.
U —  Fa i lu re  while accessing the EEPROM.
✓ T o o  long trajectory.
W —  Trajectory:  to big discontinuity angle.

(%)
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MM4006 A p p e n d i x  A — Error Messages

X -  Trajectory:  first angle definition error.
Y —  Trajectory:  Line (x, y) Line expected.
Z T r a j e c t o r y :  Line (x, y) too big discontinuity.

Trajectory: Line (x. 0) or Line (y, 0) impossible.
\  —  Trajectory:  Arc expected.

— Trajectory:  Arc (r, 0) radius is too small.
A T r a j e c t o r y :  Arc (r, 0) radius is too big.

Trajectory: Arc (r, 0) sweep angle is too small.
-  Tra jectory:  Arc (x, y) circle is too small.

a T r a j e c t o r y :  Arc (x, y) Circle is impossible.
b —  Trajectory:  trajectory is empty.
c U n i t  not translational or incorrect.
d U n i t  not rotationnal or incorrect.
e —  Trajectory:  Units not translationnal or not identical.
f —  s y n c .  pulses generation impossible.
g —  mechanical familly name incorrect.
h T r a j e c t o r y :  execution exceeds physical or logical limits.

Besides the standard screens available on the front panel display, there are
a number of error screens that appear only in special error conditions.

Parameters E r r o r

Fig. A.1— Error screen (English).

n: t o u  c o n t i n u e r .

Fig. A.2 — Error screen (French).

The screen in Fig. A.1 (English version) or Fig. A.2 (French version) appears
if the battery-backed non-volatile memory is corrupted. This will result in a
loss of all data in this memory and the controller will request the operator
to perform a complete setup procedure on the front panel.

NOTE
Under certain conditions, you may need to erase the non-volatile memo-
ry and load the default parameters. This is accomplished simultaneously
pressing the minus key " M I "  and the period key " M N "  on the keypad
during the power-up sequence. This will initiate a setup procedure.

The error message shown in Fig. A.3 appears on power-up if the IEEE488 is
detected to be malfunctioning. Under this condition, only the RS-232 inter-
face can be used.

ED110181En 1020 — 03/03 8.4
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1 EEE4 88 i n i t i a l i z a t i o n  e r r o r

Press a n  k e  t o  c o n t i n u e

Fig. A.3 — Error screen, 1E1E488.

The error message in Fig. A.4 appears if one of the function keys or keypad
keys are detected being pressed (or stuck) during power-up. The X indi-
cates which key is detected, function keys being labeled from A to D, from
left to right.

Keyboard e r r o r

Fig. A.4 — Error screen, depressed key during start-up.

During program creation or  modification, the screen shown in Fig. A.5
could appear if the command line being edited exceeds the 110 character
limit. The last command entered wil l  be lost but the rest of the line is
retained and can be saved. (The XXXX... represents the actual command
line being edited).

• .
XXXXX XX

X XX . .
. . .XXX .

X XX X X
Command l i n e  t o o  I o n .

Press a n y  k e y  t o  c o n t i n u e

Fig. A.5 — Error screen, command line too long.

The second type of error message that is available during program creation
or modification is shown in Fig. A.6. It will appear when the non-volatile
memory allocated to program storage becomes full. The last line entered
(XXXX...) will be lost but the rest of the program is saved.

Fig. A.6 — Error screen, program memory full.
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MM4006 8 -Axis Motion Controller/Driver

Mnemonic Definition Support
ATN Attention Yes
DCL Device Clear Yes
E01 End or Identify Yes
EOL End of Line Yes
GET Group Execute Trigger No
GTL Go to Local No
IFC Interface Clear Yes
LAD Listen Address Yes
LLO Local Lockout No
OSA Other Secondary Address No
PPC Parallel Pol Configure No
PPD Parallel Poll Disable No
PPE Parallel Poll Enable No
PPU Parallel Poll Unconfigure No
REN Remote Enable No
SDC Selected Device Clear Yes
SPD Serial Poll Disable No
SPE Serial Poll Enable Yes
SRQ Service Request Yes
TAD Talk Address Yes
TCT Take Control No
UNL Unlisten Yes
UNT Untalk Yes

B I E E E -488 Link Characteristics

NOTE
In order to meet FCC emission limits for a Class B device, you must use a
double shielded IEEE-488 cable. Operating this equipment with a single
shielded cable may cause interference to radio and television reception
in residential areas.

NOTE

Comply t o  IEEE Standard Digi ta l  Interface f o r  Programmable
Instrumentation.
ANSI/IEEE Std. 488 - 1978. This norm is commonly called IEEE-488.

IEEE-488 Functions Supported by MM4006 Controller

EDI10181En1020 — 03/03 8.6
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MM4006 A p p e n d i x  B I E E E -488 Link Characteristics

IEEE-488 Function Subsets
This controller support the many GPIB function subsets, as listed bellow.
Some of the listings described subsets that the controller does not support.

CO (Controller). The MM4006 can not control other devices.
T5 (Talker). The MM4006 becomes a Talker when the CIC (Controller In
Charge) sends its TAD (Talker Address) with the ATN (Attention) line
asserted. It ceases to be a talker when the CIC (Controller In Charge) sends
another device's TAD ('l'alker Address) with ATN (Attention) asserted.
L4 (Listener). The MM4006 becomes Listener when the CIC (Controller In
Charge) sends its LAD (Listener Address) with the ATN line asserted. The
MM4006 does not have Listen Only capability.
SH1 (Source Handshake). The MM4006 can transmit multiline messages
accros the GPIB.
AH1 (Acceptor Handshake). The MM4006 can receive multiline messages
accros the GPIB.
SR1 (Service Request). The MM4006 asserts SRQ (Serial Request) line to
notify the CIC (controller In Charge) when it requires service.
RLO (Remote/Local). The MM4006 does not support the GTL (Go To Local)
and LLO (Local Lock Out) functions.
PPO (Parralel Poll). The MM4006 has no Parallel Poll capability. It does not
respond to the following interface messages: PPC, PPD, PPE and PPU. The
MM4006 does not send out a message when the ATN (Attention) and E01
(End or Identify) line are asserted.
DC1 (Device Clear). The MM4006 responds to the DCL (Device Clear) and,
when made Listener, the SDC (Selected Device Clear) interface message.
DTO (Device Trigger). The MM4006 does not support GET (Group Execute
Trigger) interface message.
E2 (Electrical). The MM4006 uses tristate buffers to provide optimal high-
speed data transfer.

SRQ Using
The NI488.2 User Manual for Windows from National Instruments, in the
GPIB Programming Techniques chapter describes the use of Serial Polling
as follow (page 7-5):

Serial Polling

You can use serial polling to obtain specific information from GPIB devices
when they request service. When the GPIB SRQ line is asserted, i t  signals
the Controller that a service request is pending. The controller must then
determine which device asserted the SRQ line and respond accordingly.
The most common method for SRQ detection and servicing is serial poll.
This section describes how you can set up your application to detect and
respond to service requests from GPIB devices.

Service Requests from IEEE-488 Devices
IEEE-488 devices request service from the GPIB Controller by asserting the
GPIB SRQ line. When the Controller acknowledge the SRQ, i t  serial polls
each open device on the bus to determine which device requested service.
Any device requesting service returns a status byte with bit 6 set and then
unasserts the SRQ line. Devices not requesting service return a status byte
with bit 6 cleared. Manufacturers of IEEE-488 devices use lower order bits
to communicate the reason for the service request or to summarize the
state of the device.

( % )
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MM4006 A p p e n d i x  B — IEEE-488 Link Characteristics

Service Requests from IEEE-488.2 Devices
The IEEE-488.2 standard redefined the bit assignments in the status byte. In
addition to setting bit 6 when requesting service, IEEE-488.2 devices also
use two other bits to specify their status. Bit 4, the Message Availiable Bit
(MAV), is set when the device is ready to send previously queried data. Bit
5, the Event Status Bit (ESB), is set if one or more of the enabled IEEE-488.2
events occurs. These events include power-on, user request, command
error, execution error, device-dependant error, querry error, request con-
trol and operation complete. The device can assert SRQ when ESB or MAV
is set, or when a manufacturer-defined condition occurs.

Also on page 7-7, National instruments give an example on how to conduct
a serial poll:
SRQ and Serial Polling with NI-488 Device Functions...
The following example illustrates the use of the ibwait and ibrsp functions
in a typical SRQ servicing situation when automatic serial pol l ing is
enabled.

#include "decl.h"

char GetSerialPollResponse (int DeviceHandle)

1
char SerialPollResponse = 0;

ibwait (DeviceHandle, TIMO I RQS);

if (ibsta & RQS)
{
printf ("Device asserted SRQ. \ n");
/* Use ibrsp to retrieve the serial poll response. */
ibrsp (DeviceHandle, &SerialPollResponse);

return (SerialPollResponse);

The MM4006 Controller is an IEEE-488 device in which the SRQ is always
enable. It will respond accordingly to the National Instruments example.
When the queried data will be ready, the MM4006 will assert the SRQ line
and, in the serial poll response bit 6 will be set (Requesting service) and bit
7 (manufacturer-defined) will be set (Message Availiable). After that you
can use the ibrd command to retreive the data from the MM4006.

( A ,
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MM4006 8 -Axis Motion Controller/Driver

C Connector Pinouts

Labeling Conventions
All pinout diagrams in this section use the following labeling convention:
AGND A n a l o g  ground.
DGND D i g i t a l  ground.
N.C. N o t  connected.
UTIL T e s t / u t i l i t y  signal. DO NOT USE; MAY BE ENERGIZED.
I I n p u t .
0  O u t p u t .

WARNING
The company assumes no responsability for the use of any UTIL labelled
pin.

Power Inhibition Connector (9-Pin D-Sub)

This connector  is prov ided fo r  the w i r ing  of  one o r  more remote
Emergency Stop switches or Start switches. They will have the same effect
as the front panel MOTOR U M  or MOTOR E a  buttons.
The minimum rating for the switches should be 50 mA at 24 V and the maxi-
mum contact resistance should be less than 100 Q.
Pin # D e s c r i p t i o n
1 N . C .
2 U T I L  Start, switches must be self release push buttons. Wire the

switch contacts normally opened. The other side of the
switch should be connectd to  DGND. I f  more than one
switch is installed, they should be connected in parallela.

3 —  I  E m e r g e n c y  Stop, must always be connected to DGND dur-
ing normal controller operation. An open circuit is equiva-
lent to pressing MOTOR MIS on the front panel. Wire the
switch contacts normally closed. If more than one switch is
installed, they should be connected in series

4 N . C .
5 N . C .
6 D G N D
7 D G N D
8 D G N D
9 N . C .

INevvport. 8 . 9 EDI10181En1020 — 03/03



MM4006 A p p e n d i x  C — Connector Pinouts

Remote Control Connector (15-pin D-Sub)

This connector should only be used with the NEWPORT RC4000 remote
Controller.
The connector also provides an Emergency Stop switch input with identi-
cal operation to the one in the Power Inhibition connector. If no remote
controller are used, the pins must be shorted.
Pin # Descr ip t ion
1 D G N D
2 —  1

3
4
5
6
7
8
9
10
11
12
13
14
15

0
UTIL
UTIL
UTIL
UTIL
UTIL
DGND
DGND
UTIL
UTIL
UTIL
UTIL
UTIL

1For normal operation connect pins 2 and 3 together.An
open circuit is equivalent to pressing the MOTOR f i n  o n
the front panel.

WARNING
NEWPORT assumes no responsability for the use of any other Remote
Controller.
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Auxiliary Connector (25-Pin D-Sub)

This connector is used for the MOTOR Orr indicator, the frequency gener-
ator output, the analog inputs and Outputs and the synchronisation pulses.
The analog outputs are only available in option.

The logic outputs are open-collector type and are rated for maximum 30 V
and 40 mA (Fig. C.2). To drive logic input, they require a pull-up resistor.
The analog inputs and outputs have 12 bits resolution.
The analog inputs are multi-range, software programmable. The available
ranges are ±10V, ±5V, 0-10V, 0-5V. See the RA and AM commands for more
programmation details. In all cases, analog inputs must be below ±10 V.
The impedance of the converter inputs is typically 10kOhms. The maxi-
mum input current is ±300pA. The maximum offset error is ±10 LSB, and the
maximum gain error is ±10 LSB. The input characteristics of the analog
inputs are in Fig. C.1.
The value of 1 LSB depends of the used range:
• 1  LSB is: 20 V/4096 — 5 mV for the ±10 V range.
• 1  LSB is: 10 V/4096 — 2.5 mV for the ±5 V range and 0-10 V range.
• 1  LSB is: 5 V/4096 — 1.25 mV for the 0-5 V range.

1052

A/D Converter
Typ. 10 kS2

Fig. C.1 — Equivalent circuit of an analog input.

The analog outputs range is ±10 V. The maximum offset error is ±200 mV,
and the maximum gain error is ±10 LSB. The output setting time is typically
6 psec. These outputs are voltage outputs (output current less than 1 mA),
so to use them properly, they must be connected to an impedance higher
than 10 kW. 1 LSB is: 20 V/4096 — 5 mV.
Pin # Descr ipt ion
1 —  D G N D
2 —  N . C .
3 —  U T I L
4 —  U T I L
5 —  U T I L
6 —  U T I L
7 —  U T I L
8 —  N . C .
9 —  N . C .
10 —  0  A  LOW signal indicates that Motor Power is ON.
11 0  P u l s e  synchronized to one AXIS, see PB, PE, P1 and PS com-

mands.
12 —  0  P u l s e  synchronized to a trajectory, see NB, NE, NI, NN and

NS commands.
13 —  D G N D
14 —  I  A n a l o g  Input 1.
15 —  I  A n a l o g  Input 2.
16 —  I  A n a l o g  Input 3.
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17 —  I  A n a l o g  Input 4.
18 D G N D
19 —  0  A n a l o g  Output I.
20 0  A n a l o g  Output 2.
21 0  A n a l o g  Output 3.
22 0  A n a l o g  Output 4.
23 —  D G N D
24 0  O u t p u t  frequency, defined by the FT command.
25 —  D G N D

NOTE

Remember that an I/O output bit "set" means that the transistor is con-
ducting, thus appearing to be "low".

GPIO Connector (37-Pin D-Sub)
This connector is dedicated to the digital I/O ports.
All outputs are open-collector type and are rated for maximum 30V and
40mA (Fig. C.2). To drive a logic input, they require a pull-up resistor.
All inputs are optocoupled and are configured as a LED in series with a
1 kC2 resistor connected to the +12 V line (Fig. C.2).

Pin # Descr ip t ion  P i n  # Descr ip t ion
1 E x t e r n a l  +12 V/Internal +12 V (0 2 0  — D G N D  (2)
2 + 1 2  V, 25 mA 2 1  — D G N D  (2)
3 + 5  V,100 mA 2 2  — D G N D  (2)
4 I  D i g i t a l  port Input 1. 2 3  — D G N D  (2)
5 I  D i g i t a l  port Input 2. 2 4  — D G N D  (2)
6 I  D i g i t a l  port Input 3. 2 5  — D G N D  (2)
7 I  D i g i t a l  port Input 4. 2 6  — D G N D  (2)
8 —  I  D i g i t a l  port Input 5. 2 7  — External Ground/Internal Ground (2)
9 —  I  D i g i t a l  port Input 6. 2 8  — D G N D  (2)
10 — I  D i g i t a l  port Input 7. 2 9  — D G N D  (2)
11 — I  D i g i t a l  port Input 8. 3 0  — D G N D
12 — 0  D i g i t a l  port Output.l. 3 1  — D G N D
13 — 0  D i g i t a l  port Output.2. 3 2  — D G N D
14 — 0  D i g i t a l  port Output.3. 3 3  — D G N D
15 — 0  D i g i t a l  port Output.4. 3 4  — D G N D
16 — 0  D i g i t a l  port Output.5. 3 5  — D G N D
17 — 0  D i g i t a l  port Output.6. 3 6  — D G N D
18 — 0  D i g i t a l  port Output.7. 3 7  — D G N D
19 — 0  D i g i t a l  port Output.8.

') I f  optocoupling is not activated, pin #1 outputs +12 VDC
If optocoupling is activated, external +12 VDC must be supplied to pin #1.
Needs factory service to be activated.

2) i f  optocoupling is not activated, pin #20 to pin #29 are tied to the internal
DGND.
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Parameter Symbol Min. Max. Units
Low Level Input Voltage V11 0 5 V
High Level Input Voltage Va, 11 12 V
Input Current LOW I; -5 -10 mA
Pulse Width W 1 Servo Cycle
Input low to high TPih 10 psec
Input high to low Tphi 10 psec

Parameter Symbol Min. Max. Units
Low Level Output Voltage V„1 0 1 V
High Level Output Voltage
Output Current LOW

Vol ,

Ill
30
-40

V
mA

Pulse Width (2) 1 Servo Cycle
Output low to high TPlli 1 psec
Output high to low TPhi 1 psec

If optocoupling is activated, pin 20 to pin 29 are not tied to the internal
ground and must be tied to the ground of the external +12 V power supply.
Needs factory service to be activated.

Logical Inputs

1) Optoisolated logical inputs:
These inputs works with current driven into the led. I f  there is no current,
input is read as a I, i f  there is current through the LED, input is read as a 0.
To drive current through the LED, you can tie the input to ground or drive it
by an open collector. This way, the logic level seen at the input, is the
same as the one given by the KB command.
To ensure good performances, when current is present its value must be
between 5mA and 10 mA.
l b  be taken into account, one pulse on the input must be larger than one
servo-cycle.

Logical Outputs

2-) The  minimum width on an output pulse cannot be smaller than one servo-
cycle.

To assure good use and performances of the MM4006, respect these maxi-
mum ratings.

Out 3 0  V max.
40 mA max.

Output

+12 V

LED

1 k52

Input

Fig. C.2 — Equivalent circuits for the digital input and output ports.

c v
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1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

RS-232C Interface Connector (9-Pin D-Sub)
The RS-232 C interface uses a 9-pin Sub-D connector.

The back panel connector pinout is shown in Fig. C.3.

Internal
Connections

1
2
3
4
5
6
7
8
9

Fig. C.3 — RS-232C connector pinout.

RS-232C Interface Cable
The reason some pins are jumpered in the controller as described in Fig. C.3
is to override the hardware handshake when an of-the-shelf cable is used for
the RS-232C interface. This guaranties proper communication even when
the handshake cannot be controlled from the communication software.
Fig. C.4 shows a simple pin-to-pin cable with 9 conductors.

9-Pin D-Sub
Femal Connector
on Controller Side

9-Pin D-Sub
Femal Connector
on Computer Side

Fig. C.4 — Conductor, pin-to-pin RS-232C interface cable.

If you want to use a three conductor cable, you must use a cable config-
ured as in Fig. C.5 to get the same hardware handshake override.

( )
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2 2
3 3
4  4
5 5

1 8
2 3
3 2
4 20
5 7
6 6
7 4
8 5

6
7
8
9

9-Pin D-Sub
Femal Connector

on Controller Side

6
 7
 8

9
9-Pin D-Sub

Femal Connector
on Computer Side

Fig. C.5 — Conductor RS-232C interface cable.

If your computer or terminal uses a 25-pin connector for the RS 232C inter-
face, you can use an off-the-shelf 25 to 9-pin adapter and one of the two
cables described above.
If you do not wish to add an adapter, you can use an off-the-shelf 9 to 25-pin
RS-232C cable or build one like in Fig. C.6.

9
9-Pin D-Sub

Femal Connector
on Controller Side

25-Pin D-Sub
Femal Connector
on Computer Side

Fig. C.6 — 9-pin to 25-pin RS-232C interface cable.

To build a three conductor cable with a 25-pin RS-232C connector, use the
wiring diagram in Fig. C.7.

1 8
2 3
3 2
4 2 0
5 7
6 6
7 E  4
8 5
9

9-Pin D-Sub
Femal Connector
on Controller Side

25-Pin D-Sub
Femal Connector
on Computer Side

Fig. C.7— 3-conductor, 9-pin to 25-pin RS-232C interface cable.
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D101 1 13 D105
D102 2 14 D106
D103 3 15 D107
D104 4 16 D108

E01 5 17 REN
DAV 6 18 GND

NRFD 7 19 GND
NDAC 8 20 GND

IFC 9 21 GND
SRQ 10 22 GND
ATN 11 23 GND

SHIELD 12 24 SIG. GND

IEEE488 Interface Connector (24-Pin)

The IEEE488 connector has a standard configuration, shown in Fig. C.8.

Pin #

Fig. C.8 — IEEE488 connector definition.

RS-485 Interface Connector (5-Pin)

Two identical RS-485 connectors are available. Both are connected in paral-
lel, so you can make the connections on each.

GPIO

Motor
Interlock

Auxiliary

Remote
Control

RS-232-C

IEEE-488

EARTH
TX+
TX-
RX-

RX+

EARTH
TX+
TX-
RX-
RX+

Pin  #
 I
2

1 1
2 2
3 3
4 4
5 5

( )
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Computer
RS-232-C Connector

25 D-Sub 9 D-Sub P i n
Male M a l e  N a m e

RS-232-C/RS-485
Converter

Pin 2 5  D-Sub 25 D-Sub
Name F e m a l  F e m a l

3 2 2 3TX RX
2 3 3 2RX TX
5 8 5 4RTS CTS
4 7 4 5CTS RTS
7 5 7 7GND GND

Computer RS-232-C TX+ RX+

RS-232-C to TX- RX- MM4006

Interface RS-485 RX+ TX+ Controller
Converter RX- TX-

Connecting RS-232-C to a Protocol Converter

To use this communication protocol from a computer equipped with an
RS-232-C serial port you must connect a RS-232-C to RS-485 protocol con-
verter. A large choice of those converters can be found from the shelf. The
following one are very popular ones and are not a limiting list: ROLINE IC-
485S, ROLINE IC-485S1, Burr-Brown LDM485S. Refer to the protocol convert-
er's to  properly configure i t  and check i t 's connection to  a RS-232-C
interface. The above figure gives the standard RS-232-C pin-out and inter-
connection.

Point-to-Point Four Wires Full Duplex
This is the mode for single computer to a single MM4006 controller in long
distance or noisy environment high speed communication. The following
figure shows the how to connect your computer, or protocol converter to
the MM4006 controller.

Multidrop Four Wires Full Duplex
This feature enables you to connect up to 31 MM4006 controllers to one
serial communication port. As a network, each MM4006 controller will have
its own address to identify the commands that are sent to it. The following
figure shows the how to connect your computer, or protocol converter to
several MM4006 controllers.

c v
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MM4006 Appendix C — Connector Pinouts

Computer
RS-232-C
Interface

RS-232-C T X +
to T X -

RS-485 R X +
Converter R X -

RX+
RX-
TX+
TX-

RX+
RX-
TX+
TX-

RX+
RX-
TX+
TX-

MM4006
Controller

#01

MM4006
Controller

#02

MM4006
Controller

#31

In this mode of communication each controller must have a single address,
from 1 to 31, this address must be different for each controller.
In this network communication, if some controllers are switched off, the
others will still continue to work. And, it is no delay in the communication,
all controllers receive the commands at the same moment. This is more
efficient than daisy chaining, in daisy chaining the computer send com-
mand to the first controller who repeat that command to the next one, who
repeat to the next one and so on. The daisy chaining puts a lot of traffic on
the communication line, introduce repeater delays and will not work if any
of the controllers is switched off.
The standard command set of the MM4006 controller is directly usable
with the following changes:
• Each  command must be initiated with the string address:: to be under-

stood by the right controller. For example for a single computer you
send a command like 1OR (home axis 1), this same command will be
1::1 OR (controller 1, home axis 1).

• F o r  commands to which the controller has to respond, e.g.: 1TP tell
position of axis 1, you should operate with care to avoid any collision on
the communication lines. Only one control ler  should be asked to
respond at a time and the computer must wait the reception of the
response before interrogating an other controller. So to avoid some of
the possible collisions, in this mode commands without axis number to
which the controller has to respond will be ignored by the controller.
For example commands like TP tell position of all axes will be ignored.
To do the same the computer should issue these commands axis per
axis and wait the response each time before issuing the next one.

CA)
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MM4006 A p p e n d i x  C — Connector Pinouts

Stepper Motors

UE16PP D E I 6 P F S C
UE31PP,

UE41PP, UE41UP
UE621), UE63PP

DC Motors

UEI6CC, UE17CC,
UE31CC, UE33CC, UE35CC,
UE404S, UE404S2, UE5115

llE404CC,
UE511CC,
UE611CC

Pin #

1 + Phase 1 + Phase 1

N.C.

+ Phase I

+ Phase 1

-  Phase 1

N.C.

N.C.

N.C.

+ Tacho
Generator
+ Tacho

Generator
-  Tacho

Generator..
-  Tacho

Generator
+ Motor
+ Motor
-  Motor
-  Motor

N.C.

N.C.

2 N.C.

3 -  Phase 1 -  Phase 1

4

5
6
7
8

9

10

11

12

13

14

15

16

17
18

N.C.

+ Phase 2
N.C.

-  Phase 2

N.C.

+ Phase 2
N.C.

-  Phase 2
N.C.

N.C.

N.C.

-  Phase 1

+ Phase 2
+ Phas 2
-  Phase 2

N.C.

+ Motor
+ Motor
-  Motor

N.C.

N.C.

N.C.

-  Phase 2
Middle Point (3)

Phase 1
N.C.

-  Motor

N.C.

N.C.

N.C. N.C.

N.C.
Mechanical

Zero

Middle Point (3)
Phase 2

N.C.
Mechanical

Zero

N.C.

N.C.

N.C.

N.C.
Mechanical

Zero

N.C.
Mechanical

Zero
Mechanical

Zero
Shield

Ground
Shield

Ground
Shield

Ground
Shield

Ground
Shield

Ground
Index Pulse I

Forcing (Level 1)
Index Pulse I

Forcing (Level 1)
Index
Pulse I

Index
Pulse 11')

Index
Pulse I

0 V
Logic

0 V
Logic_

0 V
Logic

0 V
Logic

+ End-of-Run

0 V
Logic

+ End-of-Run N.C. + End-of-Run + End-of-Run
-  End-of-Run N.C. -  End-of-Run -  End-of-Run -  End-of-Run

19

20

21

Encoder
Phase A
Encoder
Phase B

+5 V
Encoder

N.C.

N.C.

N.C.

Encoder
Phase A
Encoder
Phase B

+5 V
Encoder

Encoder
Phase A
Encoder
Phase B

+5 V
Encoder

Encoder
Phase A
Encoder
Phase B

+5 V
Encoder

22
0V

Encoder N.C. 0 V
Encoder

0 V
Encoder

0 V
Encoder

23 Encoder
Phase A N.C. Encoder

Phase A
Encoder
Phase A

Encoder
Phase A

24 Encoder
Phase B N.C. Encoder

Phase B
Encoder
Phase B

Encoder
Phase B

25 Index Pulse I Index Pulse 1
Forcing (Level 0)

Index
Pulse I

Index
Pulse 1(2)

Index
Pulse I

Motor Interface Connector (25-Pin D-Sub)

This connector  interfaces to  the mot ion device. Depending on the type of
dr iver and motor,  some pins have different meanings. If not otherwise spec-
ified, this description is valid for all cases.

11

2)

3)

For UE16CC and UEI7CC motors, the pin #15 is connected: Index Pulse I Forcing (Level 1).
For UEI6CC and 11E17CC motors, the pin #25 is connected: Index Pulse- I -Forcing (Level 0).
Except UE41UP motor: NC'.

(%)
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MM4006 A p p e n d i x  C — Connector Pinouts

Pass-Through Board Connector (25-Pin D-Sub)

WARNING
This pass-through board connector takes the place of the motor interface
connector only if this axis is connected to an external motor driver.

Pin # Designat ion
1 —  G r o u n d
2 —  5  V Encoder Supply
3 —  I  M e c h a n i c a l  Zero
4 —  I  -  End-of-Travel
5 —  I  +  End-of-Travel
6 —  I  D r i v e r  Fault Signal
7 —  I  E n c o d e r  Phase A
8 —  I  E n c o d e r  Phase B
9 —  I  I n d e x  Pulse I
10 —  0  P u l s e  Command
11 —  0  D i r e c t i o n  Command
12 —  0  + 1 0  V Analog Output
13 —  N . C .
14 —  0  V Encoder Supply
15 —  0  D r i v e r  Inhibition Command
16 —  N . C .
17 —  N . C .
18 —  N . C .
19 —  I  E n c o d e r  Phase A
20 —  I  E n c o d e r  Phase B
21 —  I  I n d e x  Pulse I
22 —  0  V logic
23 —  0  V logic
24 —  N . C .
25 —  0  R e f e r e n c e  for ±10 V Analog Output

1) S teppe r  Motor Driver.
2) D C  Motor Driver.

MC3487
741.306

Or
741.S07

Fig. C.9 — DiFF. Output Type. F i g .  C.10 — Open Collector Output Type.

Trigger

Power Supply

TTL Input

0 V Logic

Fig. C.11 — 7TL Input Type.
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MM4006 8 -Axis Motion Controller/Driver

D M o t i o n  Program Examples

When learning a new computer language, there is no substitute for actually
writing some real programs. The motion controller's command set is a spe-
cialized language that needs to be mastered in order to be able to create
complex applications. "Fo help you familiarize yourself with MM4006 pro-
gramming structure and language, this appendix contains a few examples
that you can read and copy.

Example 1

The first example is a simple two-axes program that will generate the trian-
gle shown in Fig. 1).1.

0.0

10.5

,10 0

Start
Axis #1: 10 mm

Fig. D. —  Triangle Pattern.

Axis #2:
5 mm

Make sure there is no other program in memory with the same name (num-
ber). If you are operating the controller from a remote computer, start by
issuing the XX command for that program number. Then, enter the pro-
gramming mode by using the EP command. If you enter the program from
the front panel, ignore these two and the QP commands.
1XX E r a s e  program #1, i f  it exists.
lEP E n t e r  programming mode and store al l  entries as

program #1.
1VA4 S e t  velocity of axis #1 to 4 mm/sec.
1PA10,1WS M o v e  axis #1 to absolute position 10 mm; wait for

axis #1 to complete motion.
2VA4 S e t  velocity of axis #2 to 4 mm/sec.
2PA5,2WS M o v e  axis #2 to absolute position 5 mm; wait for

axis #2 to complete motion.
2VA2 C h a n g e  velocity of axis #2 to 2 mm/sec.
1 PA0,2PAO M o v e  axis #1 to absolute position 0 mm and axis #2

to absolute position 0 mm.
1QP E n d  of program; quit programming mode.

(%)
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MM4006 A p p e n d i x  D — Motion Program Examples

Example 2
In the previous example, to generate the diagonal line (the third motion
segment) both axes must move simultaneously. This is achieved by taking
two special precautions: the commands are placed on the same line to
insure a good start synchronization and the velocities are modified such
that the motions will end in the same time.

But, if you would measure very accurately the precision of this diagonal
line, you would notice some errors due to imperfect start synchronization
and an incorrect acceleration ratio. In other words, we achieved this dual-
axes motion with two independent single-axis motions.
To eliminate these motion errors, we need to use the axes synchronization
(linear interpolation) feature. The improved program will have the follow-
ing listing:
2XX E r a s e  program #2, i f  it exists.

0.0

2EP

1VA4

Enter programming mode and store al l  entries as
program #2.
Set velocity of axis #1 to 4 mm/sec.

111.;, z ,  1PA10,1WS M o v e  axis #1 to absolute position 10 mm; wait for
axis #1 to complete motion.

2VA4 S e t  velocity of axis #1 to 4 mm/sec.

10 0

2PA5,2WS

1SY1,2SY1
1PA0,2PAO,SE,WS

1SY0,2SY0
2QP

Move axis #2 to absolute position 5 mm; wait for
axis #2 to complete motion.
Declare axes #1 and #2 synchronized.
Set axis #1 destination to 0 mm and axis #2 destina-
tion to 0 mm; start synchronous motion; wait for
motion to complete.
Declare axes #1 and #2 non-synchronized.
End of program #2; quit programming mode.

Notice that there is no need to set the velocities before the synchronized
(interpolated) motion. The controller automatically calculates them to get the
best accuracy possible, without exceeding the pre-set individual velocities.
Also, when finished with an interpolated motion, always return the axes to
the non-synchronized mode.
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MM4006 A p p e n d i x  D — Motion Program Examples

Example 3

The MM4006 does not offer true circular interpolation but in many cases
less demanding applications can be successfully implemented.
Take the example of dispensing glue on the pattern shown in Fig. D.2.

14 mm

10 mm
R 2 mm

Fig. D.2 — Glue Dispensing Pattern.

Notice that there is no need to set the velocities before the synchronized
(interpolated) motion. The controller automatically calculates them to get
the best accuracy possible, without exceeding the pre-set individual veloci-
ties.

Also, when finished with an interpolated motion, always return the axes to
the non-synchronized mode.

Velocity

Axis #1 Axis #2

Axis #1

Time

Fig. D.3 — Overlapping Axis Acceleration/Deceleration.

Assuming that the desired velocity is 4 mm/sec, we need to calculate the
acceleration and the positions where one axis starts decelerating and the
other accelerating.
We know that an axis must travel 2 mm before reaching a velocity of
4 mm/sec.

AVelocity = D i s t a n c e
Time

Acceleration - A Velocity
Time

A Distance
Velocity

A Velocity • Ve loc i t y
A Distance

Time =

Since the velocity starts from zero, A Velocity = Velocity.
Velocity2 =   42 = 8 mm/sec'Acceleration = A Distance 2
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MM4006 A p p e n d i x  D — Motion Program Examples

Before starting to write the actual program, we need to consider one more
thing: to assure a good result, the glue must start being dispensed while
the motion is in progress. Thus, we have to start the motion first and then
turn on the dispenser.

The motion we decide to perform is shown in Fig. D.4.

Axis #2

0, 10

Fig. D.4 — Desired Motion Result.

The program will have the following listing:
3XX Erase program #3, i f  it exists.
3EP E n t e r  programming mode and store al l  entries as

program #3.
CB C l e a r  all output I/O bits; set all bits to zero.
1PA0,2PAO,WS M o v e  axes #1 and #2 to absolute position 0 mm;

wait for all axes to complete motion.
1VA4,2VA4 S e t  velocity of axes #1 and #2 to 4 nun/sec.
1AC8,2AC8 S e t  acceleration of axes #1 and #2 to 8 mm/s2.
1PA14 M o v e  axis #1 to absolute position 14 mm.
1WP2,3SB
1WP12,2PA10

Wait for axis #1 to reach position 2 mm; set bit #3.
Wait for axis #1 to reach position 12 mm; start axis
#2 and move to position 10 mm.

2WP8,1PAO W a i t  for axis #2 to reach position 8 mm; start axis
#1 and move to position 0 mm.

1WP2,2PAO W a i t  for axis #1 to reach position 2 mm; start axis
#2 and move to position 0 mm.

- 2WP2,1PA4 W a i t  for axis #2 to reach position 2 mm; start axis
#1 and move to position 4 mm.

1WP2,3CB W a i t  for axis #1 to reach position 2 mm; clear bit #3.
3QP E n d  of program #2; quit programming mode.

cv
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MM4006 A p p e n d i x  D — Motion Program Examples

Example 4
Lets assume we want to write the M .  from the Newport logo. We have a
X-Y table and a 0.5 mm plotter pen (or a laser beam) controlled by a TTL
line. One possibility is to scan the symbol with a 0.5 mm spacing and fill i t
in with 0.5 mm lines. The result will be similar to Fig. D.S.

•

•

•

•

Fig. D.S.

The solid lines show the actual pen trajectory.
Next, we need to select a coordinate system. For simplicity, lets make the
lower left corner of the trajectory the origin (zero), as shown in Fig. D.6.

Y A x i s  #2

0

Fig. D.6.

We decide to make the symbol 13 mm high and 17.5 mm wide. But, using a
pen with a 0.5 mm wide tip, the actual trajectory must be shrunk to 12.5
17 mm. To control the pen up and down we will use bit #8 of the I/O output
port, where logic high means pen down.
First, we need to make sure that there is no other program in memory with
the same name (number). We do this by listing the program number select-
ed or just by erasing it with the XX command.

Assuming that this program is being edited on a computer and then down-
loaded to the controller, we also need to send the commands to enter and
terminate the programming mode.

C )
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MM4006 Appendix D — Motion Program Examples

4XX E r a s e  program #4, i f  it exists.
4EP S t o r e  all following entries as program #1.
CB C l e a r  all output I/O bits: set all bits to zero.
1PA0,2PA12.5,WS M o v e  axis #1 to 0 mm and axis #2 to 125 mm, wait

for all motion to complete.
8SB S e t  I/O bit #8 high; this brings the pen down.
2 PR-12.5,WS, 1PRO.5,WS,2PR 12.5,WS,1PRO.5,WS.RP2 Make four relative

motions by sequentially incrementing axis #1 and
#2; wait for each motion to stop; repeat the cycle
(command line) two times.

2PA10,WS M o v e  axis #2 to 10 mm and wait for motion complete.
1YSO I n i t i a l i z e  variable #1; set its value to zero.
1SY1,2SY1 D e c l a r e  axes #1 and #2 synchronized.
1WL8 S t a r t  a while loop; repeat the following commands

while variable #1 is less than 8.
1PRO.5,2PR-0.596,SE,WS Set relative destination of  axis #1 at 0.5 mm and 01

axis #2 at -0.596 mm away from current position; start
synchronous motion; wait for motion to complete.

- 2PR3,SE,WS S e t  relative destination of  axis #2 3 mm away from
current position; start motion on the synchronized
axis; wait for motion to complete.

1PRO.5,2PR-0.596,SE,WS Set relative destination of  axis #1 at 0.5 mm and o/
axis #2 at -0.596 mm away from current position; start
synchronous motion; wait for motion to complete.

2PR-3,SE,WS S e t  relative destination of axis #2 -3 mm away from
current position; start motion on the synchronized
axis; wait for motion to complete.

1YA1 I n c r e m e n t  variable #1 by 1.
WE E n d  while loop.

- 1PA10.35,2PAO,SE,WE S e t  destination of  axis #1 to 10.35 mm and of axis
#2 to 0 mm; start synchronous motion; wai t  for
motion to complete.

1PA10.5,SE,WS S e t  destination o f  axis #1 to 10.5 mm; start synchro-
nized axis; wait for motion to complete.

2PA2.979,SE,WS S e t  destination of axis #2 to 2.979 mm; start synchro-
nized axis; wait for motion to complete.

' 1PRO.5,2PR-0.596,SE,WS set relative destination of axis #1 at 0.5 mm and of
axis #2 at -0.596 mm away from current position;
start motion; wait for motion to complete.

(%,
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2PAO,SE,WS S e t  destination of axis #2 to 0 min; start synchronized
axis; wait for motion to complete.

• 1PA11.5,SE,WS S e t  destination of axis #1 to 11.5 mm; start synchro-
nized axis; wait for motion to complete.

2PAI.788,SE,WS s e t  destination of axis #2 to 1.788 mm; start synchro-
nized axis; wait for motion to complete.

1PRO.5.2PR-0.596,SE,WS set relative destination of  axis #1 at 0.5 mm and of
axis #2 at -0.596 mm away from current position;
start synchronous motion; wait for motion end.

2PAO,SE,WS s e t  destination o f  axis #2 to 0 nun; start synchro-
nized axis; wait for motion to complete.

1PA12.5,SE,WS S e t  destination of axis #1 to 12.5 nim; start synchro-
nized axis; wait for motion to complete.

2 PA0.596,SE,WS S e t  destination of axis #2 to 0.596 mm; start synchro-
nized axis; wait for motion to complete.

1PA13,2PAO,SE,WS S e t  destination of axis #1 to 13 mm and of axis #2 to
0 mm; start motion; wait for motion to complete.

1SY0, 2SY0 D e c l a r e  axes #1 and #2 non-synchronized.
8CB S e t  I/O hit #8 low; this will lift the pen up.
1PA17,WS M o v e  axis #1 to 17 mm; start synchronized axis;

wait for motion to complete.
8SB S e t  I/O hit #8 high; this brings the pen down.
2 PR12 .5 ,WSJ 1312-0.5,WS,2 PR-12.5,WS, 1 PR-0.5,WS,RP2 Make four relative

motions by sequentially incrementing axis #1 and #2;
wait for each motion to stop; repeat the cycle (com-
mand line) two times.

2PA2.5,WS M o v e  axis #2 to 2.5 mm and wait for motion corn-/ plete.
lYSO I n i t i a l i z e  variable #1; set its value to zero.
1SY1, 2SY1 D e c l a r e  axes #1 and #2 synchronized.
1WL8 S t a r t  a wile loop; repeat the following commands

while variable #1 is less than 8.
1PR-0.5,2PRO.596,SE,WS Set relative destination of axis #1 at -0.5 mm and ol

axis #2 at 0.596 mm away from current position;
start motion; wait for motion to complete.

2PR-3,SE,WS S e t  relative destination of axis #2 -3 mm away from
current position; start motion on the synchronized
axis; wait for motion to complete.

/ 1PR-0.5,2PRO.596,SE,WS Set relative destination of axis #1 at -0.5 mm and ol
axis #2 at 0.596 mm away from current position;
start synchronous motion; wait for motion to com-
plete.

(%,
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2PR3,SE,WS S e t  relative destination of  axis #2 3 mm away from
current position; start motion on the synchronized
axis; wait for motion to complete.

1YA1 I n c r e m e n t  variable #1 by I.
WE E n d  while loop.
1PA6.65,2PA12.5,SE,WS Set  destination of axis #1 to 6.65 mm and of axis #2

to 12.5 mm; start synchronous motion; wai t  for
motion to complete.

113A6.5, SE,WS S e t  destination of  axis #1 to 6.5 mm; start synchro-
nized axis; wait for motion to complete.

2PA9.521,SE,WS S e t  destination of axis #2 to 9.521 mm; start synchro-
nized axis; wait for motion to complete.

1PR-0.5,2PRO.596,SE,WS Set relative destination of  axis #1 at -0.5 mm and ol
axis #2 at 0.596 mm away from current position; start
synchronous motion; wait for motion to complete.

- 2PA12.5,SE,WS S e t  destination of  axis #2 to 12.5 mm; start synchro-
nized axis; wait for motion to complete.

1PA5.5,SE,WS S e t  destination of  axis #1 to 5.5 mm; start synchro-
nized axis; wait for motion to complete.

2PA10.712,SE,WS S e t  destination o f  axis #2 to 10.712 mm; start syn-
chronized axis; wait for motion to complete.

1PR-0,5,2PRO.596,SE,WS Set relative destination of axis #1 at -0.5 mm and ol
axis #2 at 0.596 mm away from current position; start
synchronous motion; wait for motion to complete.

2PA12.5,SE,WS S e t  destination of axis #2 to 12.5 mm; start synchro-
nized axis; wait for motion to complete.

- 1PA4.5,SE,WS S e t  destination of  axis #1 to 4.5 mm; start synchro-
nized axis; wait for motion to complete.

2PA11.904,SE,WS S e t  destination o f  axis #2 to 11.904 mm; start syn-
chronized axis; wait for motion to complete.

1PA4,2PA12.5,SE,WS S e t  destination of  axis #1 to 4 mm and of axis #2 to
12.5 mm; start synchronous motion; wait for motion
to complete.

8CB S e t  I/O bit #8 low; this will lift the pen up.
1SY0,2SY0 D e c l a r e  axes #1 and #2 non-synchronized.
4QP E n d  of program; quit programing mode.
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MM4006 8 -Axis Motion Controller/Driver

E Troubleshooting Guide

Remember that there are no user-serviceable parts or adjustments to be
made inside the controller or any other component. Contact Newport for
any repair or other hardware corrective action.

Most of the time, a blown fuse or an error reported by the controller is the
result of a more serious problem. Fixing the problem should include not
only correcting the effect (blown fuse, limit switch. etc.) but also the cause
of the failure. Analyze the problem carefully to avoid repeating it in the
future. The following is a list of the most probable problems and their cor-
rective actions. Use it as a reference but keep in mind that in most cases a
perceived error is usually an operator error or has a simple solution.

Problem

Stand-By red LED
does not come on

Cause
Rear power

switch turned
off

No electrical
power

Unplugged
power cord

Corrective Action
Turn on the main power switch
located on the power entry mod-
ule in the rear of the unit.

Verify with an adequate tester or
another electrical device (lamp, etc.)
that the power is present in the out-
let. If not, contact an electrician to
correct the problem.

Plug t h e  p o w e r  c o r d  i n  t h e
appropriate outlet. Observe all
caution notes and procedures
described in the System Setup
section.

Blown fuse

Replace t h e  l i n e  f u s e  a s
described in the System Setup
section. Beware that  the fuse
blows only when a serious prob-
lem arises. I f  fuse blows again,
contact Newport for service.

A physically pre-
sent axis is

declared uncon-
nected

Bad connection Turn power off  and ver i fy  the
motion device cable connection.

Bad component

Turn power off and swap motor
cable with another axis (if cables
are identical) to locate the prob-
lem. Contact Newport for cable
replacement o r  motion device
service.

C * ,
N e w p o r t .  8 . 2 9  E 0 1 1 0 1 8 1 1 7 , n 1 0 2 0  — 03/03



MM4006 Appendix E — Troubleshooting Guide

Problem

The MOTOR MEI
green LED does not

stay on

Cause

Limit switch
tripped

Executive fol-
lowing error

The axis does not
move

Corrective Action

Execute a home search routine
or move the axis in manual mode
(jog). Make sure that the l imit
switch was not tripped by a seri-
ous problem.

Verify that  teh mot ion device
installed is  connected to  the
proper driver card.

Verify that all setup parameters
correspond to the actual motion
device installed.

Verify that the load specifica-
tions for the motion device are
not being exceeded.

Incorrect con-
nection

Incorrect para-
meters

Verify that the motion device is
connected to the correct driver
card, as specified by the labels.

Verify that all relevant parame-
ters (PID, velocity, etc.) are set
properly.

System perfor-
mance below
expectations

Incorrect con-
nection

Verify that the motion device is
connected to the correct driver
card, as specified by the labels.

Incorrect para-
meters

Verify that all relevant parame-
ters (PID, velocity, etc.) are set
properly.

Motor excessively
hot

Incorrect con-
nection

Verify that the motion device is
connected to the correct driver
card, as specified by the labels.

Move command
not executed

Software travel
limit

The software travel l imit in the
specified direction was reached.
If limits are set correctly, do not
try to move past them.

Incorrect para-
meters

Verify that all relevant parame-
ters (PID, velocity, etc.) are set
properly.

Home search not
completed

Time-out too
short

Verify the home search time-out
is se t  co r rec t l y.  I f  t he  home
search velocity was changed, the
time-out must be increased.

Faultry origin or
index signals

Carefully observe and record the
motion sequence by watching the
manual knob rotation, i f  avail-
able. With the information col-
lected, c a l l  N e w p o r t  f o r
assistance.

ED110181En1 020 — 03/03 8.30
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MM4006 Appendix E — Troubleshooting Guide

Problem

No remote commu-
nication

Cause

Wrong line

Corrective Action
Make sure that  the computer
and the controller use the same
line terminator.

Wrong commu-
nication port

Verify that the controller is set
to communicat ion on the left
port RS-232-C or IEEE-488.

Wrong commu-
nication para-

meters

Verify that al l  communication
parameters match between the
computer and the controller.

NOTE
Many other type of problems are detected by the controller and reported
on the display and/or in the error register. Consult appendix A for a com-
plete list and description.

( % )
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MM4006 8 -Axis Motion Controller/Driver

Number
(decimal)

ASCII
Code

Binary
Code

Number
(decimal)

ASCII
Code

Binary
Code

0 null 00000000 36 $ 0 0 1 0 0 1 0 0
1 soh 00000001 37 % 00100101
2 • stx 00000010 38 & 00100110
3 etx 00000011 39 00100111
4 eot 00000100 40 00101000
5 enq 00000101 41 00101001
6 ack 00000110 42 * 00101010
7 bel 00000111 43 + 00101011
8 bs 00001000 44 , 00101100
9 tab 00001001 45 00101101
10 // 00001010 46 00101110
11 vt 00001011 47 / 00101111
12 ft 00001100 48 0 00110000
13 cr 00001101 49 1 00110001
14 so 00001110 50 2 00110010
15 si 00001111 51 3 00110011
16 dle 00010000 52 4 00110100
17 dcl 00010001 53 5 00110101
18 dc2 00010010 54 6 00110110
19 dc3 00010011 55 7 00110111
20 dc4 00010100 56 8 00111000
21 nak 00010101 57 9 00111001
22 syn 00010110 58 : 00111010
23 etb 00010111 59 ; 00111011
24 can 00011000  6 0 < 00111100
25 em 00011001 61 = 00111101
26 eol 00011010 62 > 00111110
27 esc 00011011 63 ? 00111111
28 fs 00011100 64 CO) 01000000
29 gs 00011101 65 A 01000001
30 rs 00011110 66 B 01000010
31 us 00011111 67 C 01000011
32 space 00100000 68 D 01000100
33 ! 00100001 69 E 01000101
34 00100010 70 F 01000110
35 # 00100011 71 G 01000111

F Decimal/ASCII/Binary Conversion Table

Some of the status reporting commands return an ASCII character that
must be converted to binary. To aid with the conversion process, the fol-
lowing table converts all character used and some other common ASCII
symbols to decimal and binary. To also help in working with the I/O port
related commands, the table is extended to a full byte, all 256 values.

EDI10181En 1020 — 03/03 8.32
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MM4006 A p p e n d i x  F — Decimal/ASCII/Binary Conversion Table

Number ASCII Binary Number ASCII Binary
(decimal) Code Code (decimal) Code Code

72 H 01001000 120 x 01111000
73 1 01001001 121 y 01111001
74 J 01001010 122 z 01111010
75 K 01001011 123 I 01111011
76 L 01001100 124 I 01111100
77 M 01001101 125 01111101
78 N 01001110 126 - 01111110
79 0 01001111 127 01111111
80 P 01010000 128 10000000
81 Q 01010001 129 10000001
82 R 01010010 130 10000010
83 S 0 1 0 1 0 0 1 1 131 10000011
84 T 01010100 132 10000100
85 U 01010101 133 10000101
86 V 01010110 134 10000110
87 W 01010111 135 10000111
88 X 01011000 136 10001000
89 Y 01011001 137 10001001
90 Z 01011010 138 10001010
91 [ 01011011 139 10001011
92 \ 01011100 140 10001100
93 ] 01011101 141 10001101
94 A 01011110 142 10001110

 9 5 01011111 143 10001111
96 01100000 144 10010000
97 a 01100001 145 10010001
98 b 01100010 146 10010010
99 c 01100011 147 10010011
100 d 01100100 148 10010100
101 e 01100101 149 10010101
102 f 01100110 150 10010110
103 g 01100111 151 10010111
104 h 01101000 152 10011000
105 i 01101001 153 10011001
106 j 01101010 154 10011010
107 k 01101011 155 10011011
108 1 01101100 156 10011100
109 m 01101101 157 10011101
110 n 01101110 158 10011110
111 o 01101111 159 10011111
112 p 01110000 160 10100000
113 q 01110001 161 10100001
114 r 01110010 162 10100010
115 s 01110011 163 10100011
116 t 01110100 164 10100100
117 u 01110101 165 10100101
118 v 01110110 166 10100110
119 w 01110111 167 10100111

C%)
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MM4006 A p p e n d i x  F — Decimal/ASCII/Binary Conversion Table

Number
(decimal)

ASCII B i n a r y
Code C o d e

Number
(decimal)

ASCII B i n a r y
Code C o d e

168 10101000 212 11010100
169 10101001 213 11010101
170 10101010 214 11010110
171 10101011 215 11010111
172 10101100 216 11011000
173 10101101 217 11011001
174 10101110 218 11011010
175 10101111 219 11011011
176 10110000 220 11011100
177 10110001 221 11011101
178 10110010 222 11011110
179 10110011 223 11011111
180 10110100 224 11100000
181 10110101 225 11100001
182 10110110 226 11100010
183 10110111 227 11100011
184 10111000 228 11100100
185 10111001 229 11100101
186 10111010 230 11100110
187 10111011 231 11100111
188 10111100 232 11101000
189 10111101 233 11101001
190 10111110 234 11101010
191 10111111 235 11101011
192 11000000 236 11101100
193 11000001 237 11101101
194 11000010 238 11101110
195 11000011 239 11101111
196 11000100 240 11110000
197 11000101 241 11110001
198 11000110 242 11110010
199 11000111 243 11110011
200 11001000 244 11110100
201 11001001 245 11110101
202 11001010 246 11110110
203 11001011 247 11110111
204 11001100 248 11111000
205 11001101 249 11111001
206 11001110 250 11111010
207 11001111 251 11111011
208 11010000 252 11111100
209 11010001 253 11111101
210 11010010 254 11111110
211 11010011 255 11111111
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MM4006 8 -Axis Motion Controller/Driver

Translation Stages

CTS25 ILS100CC MTL1OOPP0.1 MTM 10OPP1/1
CTS25#10.01 ILS100CCHA MTL100PP1 MTM100CCO.1/-1

ILS15OPP MT1,100PP2.54 MTM100CCO.1/0
GVM500PE10 ILS150CC MTL100CCO.1HA MTM100CCO.1/1
GVM500PE100 ILS150CCHA MTL100CC1 MTM 100CC0.1#72/-1
GVM5OOPP1 ILS200PP MTL15OPP0.1 MTMIOOCC0.1#72/0
GVM500PP10 ILS200CC MTL150PP I MTM100CCO.1#72/ I
GVM500CC1 ILS200CCHA MTL150PP2.54 MTMIOOCC1/-1
GVM500CCI0 ILS250PP MTL150CCO.1HA MTM100CC1/0
GVM700PE10 ILS250CC MTL150CCI MTM1OOCC1/1
GVM700PE100 ILS250CCHA MTL200PP0.1 MTM1OOCCI#79/-1
GVM7OOPPI IMS300PP MTL2OOPP1 MTM100CC1#79/0
GVM7OOPP10 IMS300CC MTL200PP2.54 MTM1OOCCI#79/1
GVM700CC1 IMS300CCHA MTL200CCO. I HA MTM100CCO.1HA/-1
GVM700CC 10 IMS400PP MTL200CC1 MTM100CCO.1HA/0
GVM1000PE10 IMS400CC MTL25OPPO.1 MTMIOOCC0.1HA/1
GVM1000PE100 IMS400CCHA MTL25OPP1 MTM100CCOAHAT/-1
GVM100OPP1 IMS500PP MTL25OPP2.54 MTM100CCOAHAT/0
GVM1000PP10 IMS500CC MTL250CCO.1HA MTM100CCOAHAT/1
GVM1000CC1 IMS500CCHA MTL250CC1
GVM1000CC10 IMS600PP MTMI5OPE0.1/-1
GVM1400PE10 IMS600CC MTM100PEO.1/-1 MTM150PE0.1/0
GVM1400PE100 IMS600CCHA MTM100PEO.1/0 MTM150PE0.1/1
GVM140OPP1 MTM100PEO.1/1 MTMI5OPE1/-1
GVM1400PP10 MFN8PP MTM100PE1/-1 MTM150PE1/0
GVM1400CCI MFN8PP0.1 MTM100PE1/0 MTM150PE1/1
GVM1400CC10 MFN8CC MTM100PE1/1 MTMI5OPP0.1/-1

MFN8CC0.1 MTMIOOPP0.1/-1 MTM15OPP0.1/0
ILS50PP MFN25PP MTMlOOPPO.1/0 MTM15OPP0.1/1
ILS50CC MFN25PP0.1 MTM 1 OOPP0.1/1 MTMI5OPP1/-1
ILS50CCHA MFN25CC MTMlOOPPI/-1 MTM15OPP1/0
11510OPP MFN2SCC0.1 MTM1OOPP1/0 MTM15OPP1/1

G Stages  Preset in the Controller

Default Stages

DEFAULT-PP-T
DEFAULT-PP-R
DEFAULT-CC-T
DEFAULT-CC-R

( )
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MM4006 A p p e n d i x  G -  Stages Preset in the Controller

MTM150CC0.1/-1 M T M 2 5 0 P E 0 . 1 / - 1  T B M 1 6 0 0 C C  U T M 2 5 P E 1 / 0
MTM150CC0.1/0 M T M 2 5 0 P E 0 . 1 / 0  T B M 1 6 0 0 C C 1 H A  U T M 2 5 P E 1 / 1
m n i  1 5oeco.1/1 M T M 2 5 0 P E 0 . 1 / 1  U T M 2 5 P P 0 . 1 / - 1
MTMI5OCC0.1#72/-1 M T M 2 5 0 P E 1 / - 1  T I X 2 0 0 C C 0 . 1  U T M 2 5 P P 0 . 1 / 0
MTM150CC0.1#72/0 M T M 2 5 0 P E 1 / 0  T I X 2 0 0 C C 0 . 5  U T M 2 5 P P 0 . 1 / 1
MTM150CC0.1#72/1 M T M 2 5 0 P E 1 / 1  T I X 2 0 0 P P 0 . 5  U T M 2 5 P P 1 F I L / - 1
MTM150CC1/-1 M T M 2 5 O P P 0 . 1 / - 1  T I X 2 0 0 P P 1  U T M 2 5 P P 1 H L / 0
MTMI5OCC1/0 M T M 2 5 O P P 0 . 1 / 0  T I X Y 2 0 0 C C 0 . 1  U T M 2 5 1 3 P 1 H 1 1  1
MTM150CC1/1 M T M 2 5 O P P 0 . 1 / 1  T I X Y 2 0 0 C C 0 . 5  U T M 2 5 C C 0 . 1 / - 1
miml5OCC1#79/-1 M T M 2 5 O P P 1 / - 1  T I X Y 2 0 0 P P 0 . 5  U T M 2 5 C C 0 . 1 / 0
MTM150CC1#79/0 M T M 2 5 O P P 1 / 0  T I X Y 2 0 0 P P 1  U T M 2 5 C C 0 . 1 / 1
MTM150CC1#79/1 M T M 2 5 O P P 1 / 1  U T M 2 5 C C 1 H L / - 1
MTM150CCO.IHA/-1 M T M 2 5 0 C C 0 . 1 / - 1  T S 5 0 D C 0 . 5  U T M 2 5 C C  I HL/0
MTM150CC0.1HA/0 M T M 2 5 0 C C 0 . 1 / 0  T S 5 0 D C  1 U T M 2 5 C C 1 H L /  I
MTM150CCO.IHA/1 M T M 2 5 0 C C 0 . 1 / 1  T S P 5 0  U T M 2 5 C C I H 1 . # 7 2 / - 1
MTM150CC0.1HAT/-1 M T M 2 5 0 C C 0 . 1 # 7 2 / - 1  T S 1 0 0 D C 0 . 5  U T M 2 5 C C 1 H L # 7 2 / 0
MTM150CC0.1HAT/0 M T M 2 5 0 C C 0 . 1 # 7 2 / 0  T S 1 0 0 D C  I U T M 2 5 C C 1 H L # 7 2 / 1
MTM150CC0.1HAT/1 M T M 2 5 0 C C 0 . 1 # 7 2 / 1  T S P 1 0 0  U T M 2 5 C C 0 . 1 D D / - 1

MTM250CC1/-1 T S 1 5 0 D C 0 . 5  U T M 2 5 C C 0 . 1 D D / 0
MTM200PE0.1/-1 M T M 2 5 0 C C 1 / 0  T S 1 5 0 D C 1  U T M 2 5 C C 0 . 1 D D / 1
MTM200PE0.1/0 M T M 2 5 0 C C 1 / 1  T S T 1 5 0 D C 0 . 1  U T M 2 5 C C 1 D D / -  I
MTM200PE0.1/1 M T M 2 5 0 C C 1 # 7 9 / - 1  T S T 1 5 0 D C 0 . 5  U T M 2 5 C C 1 D D / 0
MTM200PE1/-1 M T M 2 5 0 C C 1 # 7 9 / 0   T S T 1 5 0 D C 1  U T M 2 5 C C 1 D D / 1
MTM200PE1/0 M T M 2 5 0 C C 1 # 7 9 / 1   T S W 1 5 0 D C 1
MTM200PE1/1 M T M 2 5 0 C C 0 . 1 H A / - 1   T S W 1 5 0 D C 0 . 5  U T M 5 O P E 0 . 1 / - 1
MTM200PP0.1/-1 M T M 2 5 0 C C 0 . 1 H A / 0  T S V 1 5 0 D C 0 . 5  U T M 5 O P E 0 . 1 / 0
MTM200PP0.1/0 M T M 2 5 0 C C 0 . 1 H A / 1  T S P 1 5 0  U T M 5 O P E 0 . 1 / 1
MTM200PP0.1/1  MTM250CC0.1HAT/-1  T S P W 1 5 0  U T M 5 O P E 1 / - 1
MTM200PP1/-1  MTM250CC0.1HAT/0  T S 2 0 0 D C 0 . 5  U T M 5 O P E 1 / 0
MTM200PP1/0 M T M 2 5 0 C C 0 . 1 H A T / 1  T S 2 0 0 D C 1  U T M 5 O P E 1 / 1
MTM200PP1/1 T S T 2 0 0 D C 0 . 1  U T M 5 O P P 0 . 1 / - 1
MTM200CCO.1/-1 T B M 4 0 0 P E  T S T 2 0 0 D C 0 . 5  U T M 5 O P P 0 . 1 / 0
MTM200CCO.1/0  T B M 4 0 0 C C  T S T 2 0 0 D C 1  U T M 5 O P P 0 . 1 / 1
MTM200CCO.1/1  T B M 4 0 0 C C 1 H A T S W 2 0 0 D C  I U T M 5 O P P I H L / - 1
MTM200CCO.1#72/-1  T B M 6 0 0 P E  T S W 2 0 0 D C 0 . 5  U T M 5 O P P  I HL/O
MTM200CCO.1#72/0 T B M 6 0 0 C C  T S P 2 0 0  U T M 5 O P P  IHL/ I
MTM200CCO.1#72/1 T B M 6 0 0 C C  I HA T S P W 2 0 0  U T M 5 O C C 0 . 1 / - 1
MTM200CC1/-1 T B M 8 0 0 P E  T S 2 5 0 D C 0 . 5  U T M 5 0 C C 0 . 1 / 0
MTM200CC1/0 T B M 8 0 0 C C  T S 2 5 0 D C 1  U T M 5 O C C 0 . 1 / 1
MTM200CC1/1 T B M 8 0 0 C C 1 H A  T S 3 0 0 D C 0 . 5  U T M 5 O C C 1 H L / - 1
MTM200CC1#79/-1 T B M 1 0 0 0 P E  T S 3 0 0 D C 1  U T M 5 O C C 1 H L / 0
MTM200CC1#79/0 T B M 1 0 0 0 C C  T S W 3 0 0 D C  I U T M 5 O C C  I HL/ I
MTM200CC1#79/1 T B M 1 0 0 0 C C 1 H A  T S W 3 0 0 D C 0 . 5  U T M 5 O C C I H L # 7 2 / - 1
MTM200CCO.1HA/-1 T B M 1 2 0 0 P E  T S P 3 0 0  U T M 5 O C C 1 H L # 7 2 / 0
MTM200CCO.1HA/0 T B M 1 2 0 0 C C  T S P W 3 0 0  U T M 5 O C C 1 H L # 7 2 / 1
MTM200CCO.IHA/1 T B M 1 2 0 0 C C 1 H A  U T M 5 0 C C 0 . 5 H A / - 1
MTM200CCOAHAT/-1 T B M 1 4 0 0 P E  U T M 2 5 P E 0 . 1 / - 1  U T M 5 O C C 0 . 5 H A / 0
MTM200CCO.IHAT/0 T B M 1 4 0 0 C C  U T M 2 5 P E 0 . 1 / 0  U T M 5 O C C 0 . 5 H A / 1
MTM200CCO.1HAT/1 T B M 1 4 0 0 C C 1 H A  U T M 2 5 P E 0 . 1 / 1  U T M 5 O C C 0 . 5 H A # 7 2 / - 1

TBM1600PE U T M 2 5 P E 1 / - 1  U T M 5 O C C 0 . 5 H A # 7 2 / 0

cv
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Rotation Stages

MM4006 Appendix G -  Stages Preset in the Controller

UTM5OCC0.5HA#72/1 UTM100CC1H L/1 UTMI5OPP0.1/1 UTS2OPP0.1
UTM5OCCO. IDD/-1 UTM1OOCC I HL#72/-1 UTMI5OPP1HL/-1 UTS2OPP0.1F
UTM5OCCO.IDD/0 UTM1OOCC I HI.#72/0 UTMI5OPP1HL/0 UTS2OPP1
UTM5OCCO. I DD/1 UTM 100CC I HI .#72/1 UTMI5OPP1HL/1 UTS2OPPIF
UTM5OCC1DD/-1 UTM100CCO.511A/-1 UTM150CC0.1/-1 UTS2OCC0.1
UTM5OCC1DD/0 U'I'MlOOCC0.5HA/0 UTM150CC0.1/0 UTS2OCCO. I F
UTM5OCC1DD/1 UTM100CCO.5HA/1 UTMI5OCC0.1/1 UTS2OCC1

UTM100CCO.5HA#72/-1 UTM15OCC I FIL/-1 UTS2OCCIF
UTM100PEO.1/-1 UTM100CCO.5HA#72/0 UTM150CC1HL/0
UTM100PEO.1/0 UTM I 00CC0.5HA#72/1 UTMI5OCC I HL/1 UZM8OPE0.1
UTMIOOPE0.1/1 UTM1OOCCO.IDD/-1 UTMI5OCC1HL#72/-1 UZM8OPP0.1
UTM100PE1/-1 UTM100CCO.1D13/0 UTMI5OCC1HL#72/0 UZM8OCC0.1
UTM100PE1/0 UTM100CCO.1DD/1 UTM 150CC I HL#72/ 1 UZM160PE0.05
UTM100PE1/1 UTM I 00CC1DD/-1 UTM I 50CC0.5HA/-1 UZM16OPP0.05
UTMlOOPPO.1/-1 UTM 100CC I DD/0 UTM I5OCC0.5HA/0 UZM16OPP0.1
UTMlOOPPO.1/0 UTM100CCIDD/1 UTM150CC0.5HA/1 UZM160CC0.05
UTM I OOPP0.1/1 UTM I 50CC0.5HA#72/-1 . UZM160CC0.05#72
UTM 100PP 1 HL/-1 UTM15013E0.1/-1 UTMI5OCC0.511A#72/0 UZM160CC0.1
UTM100PP1HL/0 UTM150PE0.1/0 UTM150CC0.5HA#72/1
UTMIOOPP1HL/1 UTM150PE0.1/1 urmisocco.1DD/-1 UZS8OPP0.1
UTM100CCO.1/-1 UTM150PE1/-1 UTM I5OCCO. I DD/0 UZS8OCC0.1
UTM100CCO.1/0 UTM150PE1/0 UTMI5OCCOADD/ I
UTM100CCO.1/1 UTM150PE1/1 UTM 150CC 1 DD/-1 VP-25XA
UTM100CC1HL/-1 UTM15OPP0.1/-1 UTMI5OCC1DD/0 VP-5ZA
UTM100CC1HL/0 UTM15OPP0.1/0 UTMI5OCC1DD/ I

495PE
495APE
495PP
495APP
495CC
495ACC
495CCHL
495ACCHL

BGM5OPE
BGM5OPP
BGM5OCC
BGM8OPE
BGM8OPP
BGM8OCC
BGMI2OPE
BGM12OPP

BGM16OPP
BGM 160CC
BGM160CC#79
BGM200PE
BGM200PP
BGM200CC
BGM200CC#79

PR5OPP
PR5OCC

RGV100

RTM8OPE
RTM8OPP
RTM8OCC
RTM8OCCHL

BGMI2OCC RTM8OCCHL#72
BGM120CC#79 RTM 12OPE

RTMI2OCC
RTM120CC#79
RTM16OPE
RTM16OPP
RTM16OCC
RTM160CC#79
RTM240PE
RTM24OPP
RTM240CC
RTM240CC#79
RTM350PE
RTM35OPP
RTM350CC
RTM350CC#79

RV8OPE
RV8OPEHL
RV8OPP
RV8OCC

RVI2OPE
RV120PEHL
RV12OPPHL
RVI2OPP
RVI2OCC
RV120CCHL
RVI2OHA
RV12OHAHL
RVI2OHAT
RV120HAHLT
RV160PE
RVI6OPEHL
RVI6OPPHL
RV16OPP
RV160CC
RVI6OCCHL
RVI6OHA
RV160HAHL
RVI6OHAT

BGM160PE RTM12OPP RV8OCCHL RV160HAHLT

( % ,
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Actuators

MM4006 Appendix G — Stages Preset in the Controller

RV240PE RV3501) UBG8OPP URM8OACCIAL
RV240PEHL RV350CC UBG8OCC URM !DOPE
RV24OPPHI., RV350CCHL UBG 120PP URM 1 00APE
RV24OPP RV3501IA UBG120CC URM I OOPP
RV240CC RV350HAFIL URM 100APP
RV240CCHL RV350HAT URM8OPE URM 100CC
RV240HA RV350HAHLT URM80APE URM 100ACC
RV240HAHL URM8OPP URM 100CCHL
RV240HAT SR5OPP URM80APP URM100CCHL#72
RV240HAHLT SR5OCC URM8OCC URM 100ACCHL
RV350PE URM8OACC URM 150PP
RV350PEHL UBG5OPP URM8OCCHL URM150CCHL
RV35OPPHL UBG5OCC URM80CCHL#72

850F C M A 1 2 P P  V M 4 C C  V M 2 5 . 4 P P E
850F-HS C M A 1 2 C C C L  V M 4 C C E  V M 2 5 . 4 C C
850F-LS C M A 2 5 P P  V M  12.7PP V M 2 5 . 4 C C E
850G C M A 2 5 C C C L .  V M 1 2 . 7 P P E
850G-HS V M 1 2 . 7 C C  V P - 2 5 A A
850G-LS V M 4 P P  V M 1 2 . 7 C C E

VM4PPE V M 2 5 . 4 P P

Drives

EM31CC-T
EM31CC-R

EM41PP-T
EM41PP-R
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MM4006 8 -Axis Motion Controller/Driver

H F a c t o r y  Service

Introduction

This section contains information regarding factory service for  the
MM4006. The MM4006 contains no user-serviceable parts. The user should
not attempt any maintenance or service of this instrument and/or acces-
sories beyond the procedures outlined in the Troubleshooting Guide,
Appendix E. Any problem that cannot be resolved should be referred to
Newport Corporation or your Newport representative for assistance.

Obtaining Service

To obtain information about factory service, contact Newport Corporation
or your Newport representative. Please have the following information
available:
1 Instrument model number (MM4006).
2 Instrument serial number.
3 Firmware version number.
4 Description of the problem.
If the instrument is to be returned for repair, you will be given a Return
Authorization Number, which you should refer to in your shipping docu-
ments. Please fill out the service form on the next page and return the com-
pleted form with your system.

cv
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Service Form Your Local Representative
Tel.:
Fax:

Name: R e t u r n  Authorization #:
(Please obtain prior to return of item)

Compagny:

Actress: D a t e :

Country: P h o n e  Number:

P.O. Number: F a x  Number:

Item(s) Being Returned:

Model #: S e r i a l  #:

Description:

Reasons of return of goods (please list any specific problems):

ED110181En1020 — 03/03 8.40
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


