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NEAT-300 Series

This Manual contains instructions for the installation, operation and maintenance of New
England Affiiated Technologies (NEAT)'s NEA300 Series Programmable Stepping
Motor Controllers.

Please read this manual carefully to ensure correct usage of the system. We recommend
that you keep this manual near the system as a reference.

Trademark Acknowledgments

All trademarks and product names mentioned are properties of their respective companies,
and are recognized and acknowledged as such by New England Affiliated Technologies.

Copyright
Manual Revision 1.03

Copyright © 1995 New England Afated Technologies, Lawrence, M&1841, U.S.A.

All rights reserved. Reproduction or use, without express written permission from New
England Affiliated Technologies and/or its licenser, of any portion of this manual is
prohibited.

Disclaimer

While every effort has been made to ensure that the information in this manual is
complete, accurate and up-to-date, New Englandia#éid Technologies assumes no
liability for damages resulting from any errors or omissions in this manual, or from the use
of the information contained herein. New England Affiliated Technologies reserves the
right to revise this manual without obligation to notify any person or organization of the
revision.

In no event will New England Affiliated Technologies be liable for direct, indirect, special,

incidental, or consequential damages arising out of the use of or the inability to use this
manual.
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new england affiliated technologies

620 Essex Street, Lawrence, Massachusetts 01841 Tel. (508)685-4900
Toll Free 1-800-227-1066 Fax (508)688-8027

A Message From NEAT’s President

Thank you for selecting New England Affiiated Technologies as your positioning
equipment supplier. We understand that you can choose from a number of competitive
suppliers, and we are pleased that you have selected NEAT.

As you unpack and begin to use our product, we would like your conclusions as to its
appearance, quality, precision, and suitability to your ultimate application. By providing
us with feedback in these and other areas, you can become an active participant in our
ongoing program of continuous improvement. At the rear of this booklet, you will find a
detachable, postage-paid response card for your reactions to our product which allows
you to include additional comments. | encourage you to fill it out and mail it to us.

You also have several paths for more immediate communication. Our Customer Service
department can be reached at 1-800-227-1066. If you would like to address your
comments to me directly, | can assure you of an immediate response by calling our toll-
free number and asking for extension 211.

Thank you again for choosing NEAT. We look forward to serving you in the future.

Sincerely,

Kevin J. McCarthy, President
New England Affiliated Technologies

Y Revision 1.03, Firmware Version 2.5.2 Operator’'s Manual
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Overview

Scope of Manual
This manual contains information and instructions for setting up and operating New
England Affiliated Technologies (NEAT)'s NEA300 Series Programmable Stepping
Motor Controllers.

Setup
For a fast start, see Section 2. Material on setting up specific functions is found
throughout the manual.

Ordering Cables

Contact Customer Service (see below).

Returning Equipment
Contact Customer Service (see below) to obtain a Return Authorization (RA) number.
Refer to Section 17 for return policy and packing and shipping instructions.

Customer Service

Telephone:  1-800-227-1066
Facsimile:  978-688-8027

Shipping Address:  New England Affiliated Technologies

620 Essex Street
Lawrence, MA 01841
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1. Introduction

This manual details the operation of the NEAT-300 Series Programmable Stepping Motor
Controllers. Models in the series provide programmable control of two to four (models
320 through 3@) stepping motors. They produce Step, Direction, and Enable signals for
each axis. The NEAT-300 Series can function as a pre-programmed motion controller, or
may be operated as an intelligent slave to a host computer via B8R8nd GPIB
communication ports.

1.1. User Feedback

We have attempted to write this manual in a clear and thorough fashion, and trust that all
topics have been covered in appropriate detail. Feel free to contact us (1-800-227-1066)
with any questions or suggestions to improve its rekiyab

The software and hardware design of the NEAT-300 is itself a result of customer feedback
on preceding products over the years. In several cases (such as dual use of the
START/STOP buttons as JOG buttons, and the inclusion of front panel PROGRAM
SELECT thumbwheels), design enhancements occurred as a direct result of customer
requests. We solicit your ideas for future product improvements.

1.2. Unpacking

Upon receipt, carefully unpack the shipping container and inspect all its contents. Any
visible damage—including damage to the container itself—will require that a damage
claim be filed with the shipper. We recommend that you retain the shipping container and
packing materials, in the event that the controller will later be reshipped. The following

items should be present:

NEAT-300 Series unit

Operator’s manual

Six-foot RS-232 serial cable

115 Volt modular AC power cord

5. 31" MS-DOS Terminal Emulator and Help Diskette

HwnN PR

If any items are missing, contact our Customer Service department immediately at
1-800-227-1066. The NEAT-300 Series is warranted for a period of one year
from date of shipment. Specific details on NEAT’s warranty policy and servicing are
available in Section 17 of this manual.

0 While initially set for 115 volt operation, the NEAT-300 Series can be readily set

to operate on 220-volt AC mains. In addition, we can supply modular AC line
cords to allow direct connection to the wall outlets of most countries P&eger
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Issues: Changing Fuses, and Converting to 230 Volt 50/60 Hz Opeiration
Section 17.
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2. Getting Started

In designing the NEAT-300, we have tried to retain a simple, easy-to-use operator
interface, while providing the advanced features needed to meet complex motion-control
requirements. Describing those features in detail is the function of this manual. Since
most people will want to try out the NEAIB0 before thoroughly absorbing the contents

of this manual, we have included this section to get you up and running with a minimum of
effort. With very few exceptions, the command interface is the same as that employed in
all other NEAT motion controllers; if you have had any prior experience with these
products, learning to use the NEAT-300 Seridshe very easy and familiar.

Before proceeding, please review the following precautions:

1. When connecting or disconnecting any cable, be sure to turn off the AC power and
allow ten seconds for internal voltages to bleed down.

2. Ensure all cables are securely connected, using any jackscrews, before applying power.

3. Ensure that the power cord is connected to a grounded (3 prong) AC receptacle. We
recommend using a dedicated outlet to minimize any power fluctuations. We also
recommend using a ground-fault-protected outlet if there is any potential for moisture
build-up near the user.

4. The fan inlet filter should be cleaned monthly. Turn off power and disconnect the
power cord. Remove the four 6-32 flat allen-head screws that hold the filter cover in
place. Remove the filter and clean with water amadilé detergent. Thoroughly dry
the filter before re-installing. The NEA3B0 should not be operated in excessively
dusty environments.

2.1. Overall System Configuration

The NEAT-300 Series of multi-axis stepping motor controllers are one component of a
complete motion system. They control and drive two to four stepping motors (depending
on the specific model).

Another system component will consist of the positioning stages themselves, which from
an electrical standpoint consist of a stepping motor, a pair of limit switches, and possibly
an encoder. In some systems, a host computer will also be present, although the NEAT-
300 Series is capable of stand-alone, pre-programmed operation. Finally, a joystick can be
connected to the NEAT-300 for manual analog control, and a variety of external
customer-specific devices can be monitored and controlled by the programmable I/O lines
of the NEAT-300 Series unit.
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It may be helpful to contrast the above configuration with the two other popular motion
control systems. One approach, used in our NEAT-500 Series controllers and NEAT-100
Series drivers, separates the functions of logic-level control and high power microstepping
drives. This provides a less integrated solution, but allows a choice of stepping motor
drivers—a custom drive, pre-existing or preferred driver can be used in place of the
NEAT-100 Series driver. Also, the 500-Series allows logic-level control for up to 12 axes
housed in a single enclosure, whereas such compact grouping is physically inconvenient
for more than four axes when the drives are included as well.

The other popular system configuration places the logic-level control electronics on a
plug-in card, which is installed within a host computer. In this design, used in our NEAT-
PCX Series, an external stepping motor driver is again a necessity. In addition, since a
potentially large number of cables must be connected to the plug-in card, and limited
connector space is availableb@akout boxs usually required. This serves as a “Grand
Central Station” to simplify the routing of a number of limit, encoder, joystick, I/O, and
driver signals to the PC-based card.

The plug-in card approach is quite flexible, but presupposes the existence of a computer
with an available slot. Some applications cannot afford or are prevented from using a
computer, while in other cases the existing computer may be “slot-bound”, and serial or
parallel (GPIB) communication to an external stepping motor controller may be preferred.

In high-end applications, a conventional PC may be underpowered, and a powerful

workstation may be employed for which no motion-control plug-in cards are available.

In summary, the NEAT-300 Series is the correct choice when a computer plug-in card is
inappropriate, no more than four axes are required, and flexibility in choice of stepping
motor driver is also not required.

Operation of the NEAT-300 Series Stepping Motor Controller in an overall system
configuration requires the following components:

1. Up to four mechanical axes or “stages” supported by a NEAT-300 Series controller.
Each axis will include a stepping motor, limit switches, and possibly an encoder;

2. Optional devices as desired—a host computer, a joystick, and peripheral devices to be
controlled by 1/O lines on the NEAT-300 Series controller;

3. An appropriate set of cables to interconnect the above components to the NEAT-300
Series controller and to each other.

In general (specific guidelines are provided in the following sections), integrating the
NEAT-300 Series controller into a system requires cables connecting each stepping motor
and the connecting the limit/encoder connectoeath stage axis to the corresponding
connectors on the NEAT-300 Series controller. Any optional devices (host computer,
joystick, and/or 1/0) must also be connected to the NEAT-300 Series controller.
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2.2. Interfacing to NEAT Positioning Stages

NEAT-300 Series controllers can support up to 4 axes, depending on the model. The
axes and their common names are shown in Table 2-1.

Table 2-1 Axis Numbers and Common Names

0 1 2 3
Y 4 T

Using NEAT positioning stages simplifies everything. Follow these steps to set up your
system with NEAT positioning stages:

1. Connect the limit/encoder and motor cablesefach axis between the NEAT-300 and
the positioning stage’s motor mount.

[0 Use a small, flathead screwdriver to secure the locking jackscrews between
each cable end and its mating connector. Even if you are in a hurry, make
sure that at least one jackscrew is tightenédadvertent disconnection can
result in damage to the controller and/or stage.

[J While you can make your own cables, and commercial 9-pin to 9-pin cables
exist, we strongly encourage purchasing standard NEAT cables, which are
properly shielded and are stocked in a variety of lengths. Contact Customer
Service at 1-800-227-1066 for assistance.

For each axis (X, Y, etc.) there are marked connectors on the controller for both the
encoder and the motor. On the NEAT-300 rear panellitiitéencoder and motor
connectors each require a DE—-9 submini cable connector, but of opposite polarity
(female for the limit/encoder, male for the motor).

Connectors on the stage may be of three types.

a) For each axis, the stage has separate DiE#8ncoder and motor connectors
identical to those on the controller, so each cable can be reversed end-to-end
but the cable for one function cannot plug into the connector for the other;

b) For each axis, the stage has separate Diit@ncoder and motor connectors
similar to those on the controller but of opposite orientation, so the two cables
are interchangeable with each other but cannot be reversed end-to-end,;

c) For each axis, the stage has a single connector requiring a 15-pin cable female
connector for the limit/encoder and motor cables combined.
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2. The current-setting dip-switches were probably matched to your stage prior to
shipment. If you are in any doubt about this, r€adent Setting Section 3.3) before
proceeding further A current greater than the motor rating will damage the motor.

3. Plug in the NEAT-300 and turn it on with the front panel AC power rocker switch.

[0 Both motor and limit cables $ould always be onnected and secure
before you turn on the NEAT-300.

An accidentally disconnected motor can cause high voltage inductive transients
that damage the output stage. We have damgart to protect the unit from
such mishaps, using surge absorbers with 2 picosecond reaction times. All you
have to do is tighten the screws.

The motor knob will now resist rotation, although its holding torque is set at a 50%
stand-by current value (this ratio of running to stationary torque is adjustable—see
Current Settind Section 3.3)).

4. Set the NEAT-300 front panel thumbwheels to ‘90’, which configures the START and
STOP buttons as forward and reverse JOG buttons for the first (usually called X) axis,
and try moving the stage with these buttons.

Each brief depression of a button moves the motor one step. Pressing a button for a
slightly longer time (Y2 second) adds a 19-step move (for a total of 20 steps), while
leaving the button depressed begins a continuous move with programmable initial
speed, top speed, and acceleration Jegd~unctionsn Section 4).

0 The default top speed is 20,000 microsteps per second, which (assuming the
NEAT-300 Series drive has been set for its default level of divide-by-ten
microstepping) is well below the NEAT-300'’s top speed, but is appropriate for
most loads, and avoids dramatic, high speed crashes into the limit switches. If
the components were purchased as part of a system, specific jog speeds better
suited to your application may have been programmed at NEAT.

5. Assuming that the X-axis moved, run it towards each end of travel, and confirm that
the limit switches inhibit travel but allow movement away from the limit.

[0 The position of eaclimit is factory-set to avoid mechanical damage to the
stage. Limit-positions cannot be changed by any software command.

6. Check operation on each of the remaining axes. Jogging on other axes also uses the
START and STOP buttons as forward and reverse JOG functions, but requires that
the thumbwheels be set to ‘91’ for the Y axis, ‘92’ for the Z axis, etc.

7. Contact Customer Service at 1-800-227-1066 if any problems were encountered.
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2.3. Operating Other Stages
Follow these steps to set up your system with stages from other manufacturers.
1. Make certain that the AC power switch is OFF.

2. Connect cables from the limit switches (and possibly encoder®afdr axis to the
corresponding connectors on the rear panel of the NEAT-300. The NEAT-300 rear
panel LIMIT/ENCODER connector is a DE-9P submini connector, with pin contacts
(male). The pin-out is shown in Figure 2-1. Power (+5 volts) for active limit switches
is provided on pin #1, with ground on pin #5, the forward (+) limit on pin #2, and the
reverse (—) on pin #3.

LIMIT/ENCODER CONNECTOR 1 2 3 4 5
Type: DE-9-P (pin, or male) * v v
Mate: DE-9-S (socket, or female) e o o =

Pin 1 location: upper left

Figure 2-1 LIMIT/ENCODER
CONNECTOR PIN-OUT
(viewed facing rear panel)

PIN # FUNCTION

1 + 5 Volts (regulated) 6 Encoder Channel A+
2 + Limit Input 7 Encoder Channel B+
3 — Limit Input 8 Encoder Channel A—
4 Home Input 9 Encoder Channel B—
5 Logic Ground

[0 The NEAT-300 expectbmit switches of a normally open (or open-collector)
type, which switch low (that is, close a circuit to ground) upon activation. If
your system’s limit switches are of a different variety, refer to Section 10 for
full details on interfacing. The NEAT-300 has an internal SIP (Single Inline
Package) pull-up resistor array, so that simply connecting normally open
mechanical switches from pins #2 and #3 to ground (pin #5) will work.

Note: We do not advise operating the unit without limit switches;
mechanical damage to the stage or personal injury may result if switches
are not present and connected.
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0 Encoder signals (if the axis includes an encoder) are also brought in on the

NEAT-300 Series

limit/encoder connector, with pins #6 to #9 being channel A, B, /A, and /B

respectively.

[J A single-ended index signal or home switch can be brought in on pin #4.

3. For each axis, connect a separate cable between the NEAT-300 Series rear panel
motor connector and the stepping motor. You may need to create the cables. The
drive section of the NEAT-300 is of the bipolar chopper type and is brought out on
four pins of the rear panel MOTOR connector. This connector is a standard, DE-9
submini socket type, mates for which are widely available from electronic distributors.

The pin locations are shown in Figure 2-2.

[0 Our Sales Department can also provide mating connectors, which feature strain

reliefs and die cast hoods with locking jackscrews.

MOTOR CONNECTOR PIN-OUT

Type: DE-9-S (socket, or female)
Mate: DE-9-P (pin, or male)
Pin 1 location: upper right

PIN # FUNCTION

1 Coil A+
Not Connected
Not Connected
Coil B+
Not Connected

a b~ DN

2-6 Revision 1.03, Firmware Version 2.5.2

Figure 2-2 MOTOR CONNECTOR
PIN-OUT
(viewed facing rear panel)

Coil A center tap*
Not Connected
Not Connected

Coil B center tap

©O© 0N O

*For operation in full coil mode (see Full

Coil Versus Half Coil in Section 3.1),

this pin should be connected to motor

lead "A-", not the center tap.

TFor operation in full coil mode (see Full
Coil Versus Half Coil in Section 3.1),

this pin should be connected to motor

lead "B-", not the center tap.
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A stepping motor appears electrically as two independent coils. In most cases, the
coils will be center tapped, for a total of six wire leads. For full details, refdotor

Wiring and Drive(Section 3), but for now, wire one coil end and its center-tap (or the
other coil end if the motor has only four leads) to the motor connector pins #1 and #6.
Similarly, wire the other coil to connector pins #4 and #9. If your motor is the
standard six lead type, you wil now have two unterminated lead wires. Tape or
otherwise insulate these wires to prevent inadvertent shorts to ground.

4. Whenever possible, NEAT will have set the motor current dip-switches (for both
running torque and idle torque) to match your application. Unless you are sure that
this was done, check it now. (S€arrent SettingSection 3.3).

0 However, for a quick system check out, the default values (0.7 Amp/phase
-idle, and 1.0 Amp/phase-running) will probably be adequate.

5. Plug in the AC power cord and turn on the NEAT-300 Series front panel AC power
switch.

6. Set the NEAT-300 Series thumbwheel switches to ‘90’ and try using the START and
STOP switches as X-axis jog buttons.

a) Before making any large moves, confirm that pushing the START button (JOG
FORWARD) results in clockwise rotation as viewed facing the motor drive
shaft.

b) If it does not, then turn off the NEAT-300 and reverse the leads of either of the
motor coils. (If you are using a NEAT positioning stage, interchange MOTOR
connector pins #1 and #6.) Turn the unit back on and confirm proper motor
rotation.

7. Make sure that the limit switch which is approached by pressing the START switch
(JOG FORWARD)—NOT the limit switch which is approached by pressing the STOP
switch (JOG REVERSE)—is wired to pin #2 of the Limit/Encoder connector.

8. Confirm that approaching eaéit switch inhibits motion, yet allows the stage to be
backed out of a limit condition.

9. Repeat these tests for each axis by incrementing the thumbwheel setting to ‘91", ‘92’,
etc. for as many axes as are present.

10.Contact Customer Service at 1-800-227-1066 if any problems were encountered.
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2.4. Communication

Having established that the NEAT-300 and the stages work effectively in jog mode, the
next burning question is usually “How do | talk to this thing?” That depends, in large
part, on what you have to talk towith. This section presumes that you will use an RS-
232 serial port, and have access to either a terminal or an IBM-PC/compatible computer.
Communication over the GPIB port is covered in Section 6.

Before describing how to communicate with the NEAT-300 via either a terminal (see
Terminal Operatiorin Section 2) or a PC/compatible (388 PC/Compatible Operation

in Section 2), experience has shown that we should define what we mean by the word
“terminal” (or, as it is sometimes described, “dumb terminal”).

Reduced to its essentials, a terminal is a device which includes a keyboard, a display, and
an RS-232 port. A terminal is not a computer. A computer may, however, with
appropriate software, become a terminal. Such software is called “Terminal Emulation
Software”. When operated in full duplex mode, a terminal functions in a very simple
fashion: when you strike a key (K, for example), that character is sent out the serial por.
Period. Should the device to which the character is sent re-send, or “echo”, the character
back (which the NEAT-300 does in its typical configuration), then, and only then, does
the character appear on the display.

2.4.1. Terminal Operation
Follow these steps to set up communication with the NEAT-300 via a terminal.

1. Connect a cable between the terminal and the NEAT-300 Serial Port (RS-232)
connector. The serial port connector pin-out is shown in Figure 2-3. In the simplest
implementation, only pins 2, 3, and 7 need be connected, but it is frequently easier to
use ribbon cable and mass-termination connectors which provide a 25-wire cable.
Furthermore, you may desire—or the PC or terminal may require—connection of
certain other pins, such as pins 4 and 5 for hardware handshaking, or pins 6 and 20 to
prevent the communication from “hanging.” Thus a 25-pin cable is strongly
recommended.
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(RS-232) SERIAL PORT CONNECTOR

Type: DB-25-P (pin, or male)
Mate: DB-25-S (socket, or female)
Pin 1 location: upper right

PIN #

Operator’'s Manual

FUNCTION
PG — Protective Ground

TxD — data received by
NEAT-330

RxD — data driven by
NEAT-330

RTS — handshake received
by NEAT-330 (when
enabled)

CTS — handshake driven by
NEAT-330 (when enabled)

DSR — connected to pin 20
(DTR) via 2.2K resistor

GND — logic ground
CD — Carrier detect
N.C.
N.C.

Getting Started

1322 1110987654321

2524 23222120191817 161514

Figure 2-3 SERIAL PORT
CONNECTOR PIN-OUT
(viewed facing rear panel)

11
12
13
14
15
16
17
18
19
20

21
22
23
24
25

+5 Volts
N.C.
N.C.
N.C.
N.C.
N.C.
N.C.
N.C.
N.C.

DTR — connected to pin 6
(DSR) via 2.2K resistor

N.C.
N.C.
N.C.
N.C.
N.C.

NOTE: The NEAT 300 Series operates as a DCE type RS-232 Device
[0 A six-foot serial cable is supplied with each NEAT-300. This cable includes a

DB-25 socket connector (Part # 1144180A) on each end. If the terminal
employs a nine-pin serial connector, a 9-pin to 25-pin adapter will be required.
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2. The terminal should be configured for the following paramete®9600 baud, no
parity, 8 bit word, 1 stop bit, and full duplex operation.

3. Although not required, handshaking between the NEAT controller and the terminal
prevents either device from sending signals faster than the other can process them,
which could lead to buffer overflow, data loss and consequent errors. Either hardware
or software handshaking (or both) may be implemented. Each requires appropriate
settings on both the NEAT and the PC or terminal. In addition, hardware handshaking
requires that pins 4 and 5 on the NEAT-300 Serial Port be connected (which would
happen automatically with a 25-wire cable, as recommended).

To implement handshaking on the NEAT-300, see Section 4.2.1.1. To implement
handshaking on the PC or terminal, see the manual for that device or for your
communications software, for hardware or software handshaking, respectively.

4. Turn on the terminal and then turn on the NEAT-300 unit. Ydiusee the NEAT-
300 “sign on” with: “NEAT-300 Vx.x.x” followed by ENTER, linefeed, and an “>".
The “Vx.x.x" refers to the ROM revision level. The NEAT-300 is now ready to
accept any validmmediate-mode command. A full description of commands is
available in Section.7 The following text demonstrates several simple NEAT-300
functions.

5. To begin, typeMR500, and then hit the RETURN key (henceforth, RETURN will be
represented by “(ret)”). Assuming the X axis stage was not already at its forward
limit, it will now have moved00 steps in the forward direction (clockwise as viewed
facing the motor shatt).

6. Now try moving the motor in the reverse direction, by typig-200 (ret).

7. To display the current position, typgP (ret) (for ReportPosition). The terminal will
display 300, which is the result, in steps, of the last two moves.

O In all-axes modeRP will report on all the axes yous00-Series model is
designed to handle—e.g., 2 axes for_a 320, or 4 fo0a &br example, if the
only moves you have executed since turning on the machindR0 and
MR-200, the RP report on a 330 il be 300,0,0—the positions of the X, Y
and Z axes, respectively. This applies to a number of the operations you will
be performing. Unless otherwise specified, we will limit our descriptions here
to the X-axis, but do not be disconcerted if reports in all-axes mode include
other axes as well.

8. Depending on the travel of the positioning stage used, you might now want to try
some larger moves (for exampR5000 (ret)).
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9. The default final velocity is 20000 microsteps per second. Try increasing the final
velocity, by typing VF40000 (ret) Subsequent moves will be remably faster
(assuming the torque requirements of the load allow operation at or above the default
speed and acceleration).

10.Now for a simple program: typEP TEST (ret) to begin editing a program called
TEST. The terminal will display al* at the left-hand margin, and the NEAT-300
awaits a command. Type in sequence the commands shown in Table 2-2.

Table 2-2 TEST—A NEAT-300 Program
~OYOU TYPETHIS O - COMMAND COMMAND
_O0DISPLAY2-0 0 NAME ARGUMENT
1 CSSuUB1,10 (ret)| Call Subroutine SuUB1, 10
2 EM (ret) | End ofMain Program
3 BSSUB1 (ret) | BeginSubroutine SUB1
4 MRH50 (ret) | MoveRelative +50 steps
5 WT10 (ret) | WaliT for Given # of Msec | 10 milliseconds
6 MR-50 (ret) | MoveRelative -50
7 WT10 (ret) | WaliT for Given # of Msec | 10 milliseconds
8 ES (ret) | End Subroutine
9 ESC | [Terminate Edit]
1 Typing a space between the command letters and the argument is optional.
2 The NEAT-300 automatically adds the line numbers—you do not type them.
The NEAT-300 automatically inserts a space in the display if you did not.

11. Hit the terminal ESCAPE key to terminate the edit.
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12.Typing DD (ret) will display the program directory. TEST will appear in the position
of the lowest available program number in the program directory, occupying 96 bytes
of memory. (If there were no gaps in the previous program numbering, TEST will be
at the end of the program list. However, if there were gaps, TEST will appear earlier.
For example, if the directory already contained programs numbered 1,2,3,4, 7 and 29,
TEST will be assigned program number 5.) A directory with three programs—first,
second and TEST—might appear as follows:

>dd
Directory of Programs
#.  Program Name: Bytes:
1 first 60
2 second 140
3 test 96

31704 bytes free

13.Run the program by typingP TEST (ret).

14.To execute TEST without a terminal, set the front panel thumbwheels on the
NEAT-300 to ‘01’ and press the START switch.

[J Having gotten this far, a careful reading of Section 7 (and the remainder of this
manual, for that matter) is in order. We have tried to write this manual in a
detailed, yet readable fashion. Feel free to contact our sales staff if you
encounter difficulties, but we would appreciate some familiarity with the
manual before you call.

2.4.2. I1BM PC/Compatible Operation

Follow these steps to set up communication with the NEAT-300 via a computer.

Each NEAT-300 is shipped with a 3%" diskette containing a Terminal Emulator and
sample software drivers. Details of the diskette’s contents are provided in Section 5 and
especially Section 17.

1. Connect a cable between the COM (1) serial port on the PC and the NEAT-300 Serial
Port connector. In the simplest implementation, only pins 2, 3, and 7 need be
connected; however, it is frequently easier to use ribbon cable and mass-termination
connectors which provide a 25-wire cable.

[0 A six-foot serial cable is supplied with each NEAT-300. This cable includes a

DB-25 socket connector on each end. If the computer employs a nine-pin
serial connector, a 9-pin to 25-pin adapter will be required.
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N

. Turn on the computer, allow it to “boot up”, and turn on the NEAT-300.

3. Insert the provided diskette into the “A” or “B” drive, and copy all the files to a
directory named NEAT.

4. From within that directory in MS-DOS, ty@@EAT (ret). This runs a program that
reconfigures the IBM-PC or compatible into a “dumb” terminal (Section 2.). The
emulator runs at 9600 baud, which is the default (as shipped) NEAT-300 baud rate.

5. At the base of the screen, below a dashed line, is the legend “NEAT TERMINAL
EMULATOR”; below this is the option: “PRESS ALT+Q TO QUIT".

6. The system is now ready to send any typed character(s) to the NEAT-300, which will
echo it back onto the PC display. Pressing ENTER will cause the NEBATo
return the “>” prompt, verifying that communications are established.

7. All commands, listings, and editing functions work exactly as if the PC were a
terminal. Refer to Section 2.4.1, steps 5-14, for a sequence of simple commands and
editing procedures to explore the NEAT-300’s operation.

8. At any time, you can exit to the PC operating system by pressing ALT+Q.

We have just seen how a PC can be used as a “dumb” terminal to access the “brains” of
the 300-Series controller. In this mode, you can give commands; receive information; and
write, edit and execute programs, but the PC is functioning merely as a device for
communicating with the NEAT 300. Any programs are stored in and run from the NEAT
300 itself.

It is also possible to use a PC as a computer, writing programs in your favorite
programming language and executing them from the computer itself. In this mode the
NEAT 300 acts as an irlligent slave to the computer. See SectioRrdgram Mode.
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3. Motor Wiring and Drive

This chapter provides detailed information on motor wiring, current setting, etc. If you
are driving a NEAT positioning stage and motor, much of this information will be
unnecessary, since we pre-configure the motor current whenever it's known, and have
stock motor cables to interconnect the drive and the stage.

3.1. About Motors

3.1.1. NEAT Stepping Motor Ratings

Stepping motors can be characterized by their mechanical dimensions and step size,
together with the rated torque, current, voltage, and inductance. These values are
available from each manufacturer; the current rating is usually listed on the motor

nameplate. Ratings for the eleven standard NEAT stepping motors are given in
Table 3-1.
Table 3-1 Ratings for Neat Stepping Motors
Part # Frame |Steps pef Torque | Voltage | Current |Inductance| Rotor | Length
Size Rev. | (o0z-in) per Phase (mHenries)| Inertia | (inches)
(0z-in?)
2198375 17 200 22 4.0 0.95 2.2 0.19 1.30
2198376 17 200 44 4.0 1.2 2.0 0.37 1.85
2198366 17 400 23 4.0 1.2 3.1 0.19 1.85
2198377 17 200 36 6.0 0.8 6.5 0.30 1.54
2198348 23 200 53 5.0 1.0 10.0 0.62 2.00
2198349 23 200 100 4.7 1.6 5.7 1.28 3.25
2198358 23 200 100 1.7 4.7 0.8 1.28 3.25
2198350 23 200 150 3.4 2.9 2.9 1.74 4.00
2198352 23 400 80 6.0 1.2 4.5 0.74 2.13
2198364 23 400 118 54 15 3.5 1.10 2.99
2198365 34 200 300 2.5 4.6 2.7 6.52 3.70
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3.1.2. Four (“Two”")—-Phase Stepping Motors

The NEAT-300 is designed to drive two- (or four-) phase stepping motors, which are the
most widely used type (some motors are available with three and five phases, but these
make up only a small percentage of the world market). The most popular wiring
convention for four-phase motors is that of two center-tapped, bifiliar wound coils,
resulting in six lead wires. Four-phase motors are often referred to as two-phase motors.
The two coils are electrically isolated, as Figure 3-1 shows in schematic form. Table 3-2
shows the lead wire color coding used by several large manufacturers.

The NEAT-300, which features a high-speed bipolar chopper drive, connects to a
stepping motor via four leads (typically pins 1 and 6 for coil 1; pins 4 and 9 for coil 2).
Since the motor connector has four pins and typical stepping motors have six wires, the
choice of which wires to connect has a number of implications, as described below. Please
note that some eight-wire motors are wired either full- or half-coil only.

A+ (Phase D)

(Phase 1-3)
center tap

A- (Phase 3)

B+ B-
(Phase 2) (Phase (Phase 4)
2-4)

center tap

Figure 3-1 FOUR-PHASE MOTOR COILS AND LEADS
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Motor Wiring and Drive

Table 3-2 Wire Color Codes for Four-Phase Motor Leads

Manufacturer A+ A Center Tap A- B+ B Center Tap B-
* Rapidsyn Red Black Red/White  Greep White Green/WHh
Superior Red Black Red/White Green White Green/WH
* Oriental Black Yellow Green Red White Blue
Bodine Brown | White/Brown Orange Red White/Re Yellow

* These manufacturers are used by NEAT for most applications.

Operator’'s Manual
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3.1.3. Full Coil Versus Half Coil

The basic decision is whether to drive half of each coil, or to drive the full coil (we'll refer
to the two approaches in this manner in the following discussion).

3.1.3.1. Unipolar Versus Bipolar Drives

A common method for driving stepping motor®{used by the NEAT-300) is unipolar
drive. In this approach, current flows into the center-tap of each coil, and one end of each
coil is sequentially connected to ground. Due to the simplicity and popularity of this
approach, the rated current on the motor nameplate assumes unipolar (or half-coil) drive.
Accordingly, a stepping motor will develop its rated torquea€h half colil is supplied

with the rated current.

Bipolar drives, like that used in the NEAT-300, allow a choice of half- or full-coil drive.
Since half of the coil presents one-quarter the inductance of the full coil, and high-speed
performance requires low inductance, half-coil drive is superior whenever high-speed
performance is desired (which is almost all of the time). Specifically, half-coil operation
will provide twice the peak shaft power at high speeds, and doubles the frequency to
which low-end torque remains constant.

On the other hand, full-coil operation results in less motor and drive heat dissipation, and
requires lower drive current; since twice as many turns are available in full coil drive, only
one half the current is required to obtain rated torque. This can be used to advantage.
The NEAT-300 is capable of supplying a maximum of 3.5 Amps at its supply voltage of
48 volts. By wiring the motor for full-coil operation, rated torque can be achieved for
motors with up to 7.0 Amps rated current. (3.5 Amps through a full coil is equivalent to 7
Amps through a half coil). Motor and drive heating will be reduced, but high speed
operation will be less effective.

3.1.3.2. Speed and Torque

The motor speed-torque curve can be divided into two regions: one, from 0 to 1-2
thousand steps/second, within which the torque remains constant, and the other, a high-
speed range within which the motor torque drops off, being inversely proportional to the
step rate. The region of constant torque is determined by the motor inductance, and
occurs when the current is capable of rising to its full value between each two steps.
Above this speed, the motor current is prevented from reaching its full rated value, due to
its inductance and the shorter period between steps.

The point is that the technique described above for operating motors in the 3.5 to 7.0 Amp

range (namely, full-coil operation), may be counter-productifelow speed torque is
critical (for example, when lifting a heavy load at low speed), then operate these
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motors in full-coil mode. On the other hand, if high-speed performance is critical, it is
often better to run the motor in half-coil mode at the maximum rated drive current of

3.5 Amps. Low-speed torque will be reduced, but operation at high speeds will be greatly
enhanced by the four-fold reduction in inductance. In this region, motor torque is
unaffected by the current setting, since the brief period between steps never lets the motor
reach its rated current. In this region, performance is dictated solely by the drive voltage
(a relatively high 54 volts) and the motor inductance.

3.1.4. 8-Wire and 4-Wire Motors

In addition to six-lead motors, a small percentage are available as either 8-wire or 4-wire
types. In the case of a four-wire motor, there is no center-tap; accordingly, full coil
operation is the only choice. On the other hand, the motor's rated current will reflect the
actual, as opposed to half-coil, value. (Thus, to calculate the appropriate Main Current
Resistance as explained in Section 3.3, you would match the rated current of the motor
with a corresponding resistance in ttaf-coil column of Table 3-3. For example a four-

lead motor rated at 2 Amps will use a 68K resistor.)

Eight lead motors bring out both ends of each half of each coil. The motor can therefore
be wired as a full coil (by placing each half in series); as a half coil (by operating only one
half of each coil); or in a third fashion: by placing the two half coils in parallel. In this
latter case, the inductance remains unchanged, but the ohmic losses are halved; this
generally results in a 4 - 5% performance increase.

O If the fact that paralleling the coil halves leaves the inductance unchanged
seems incorrect, recall that the coil halves share the same magnetic field; an
analogy is a coil wound with stranded wire; clearly, the inductance is not
proportional to the number of strands.

3.1.5. Midrange Resonance Suppression

In addition to providing a high-performance, bipolar chopper drive, the NEAT-300 drive
section includes the following features: efficient, FET output drivers; programmable full
and half step operation; opto-isolation from the CPU and logic; and effective
compensation for mid-range instability. This last feature is missing from many other
stepping motor drives, both low-end and otherwise full featured units, and can often make
or break an application. Mid-range instability is a resonant condition that may occur
between 5 and 15 revolutions per second (1000-3000 full steps/second).

The instability is endemic to stepping motors driving actual loads, and does not occur due
to a defect in drive design. We would argue, however, that a failure to take appropriate
counter measures to this fact of life is, in itself, a design flaw. Unlike the fundamental

motor resonance at ~80 steps/second, operation in half step mode or micro stepping will
not make it go away. Depending on specific aspects of the load, this resonance may or
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may not rear its head in any given application. It is characterized by an oscillation of the
stepping motor from its intended position, typically at about 50-100 Hz, which slowly
builds in amplitude over many cycles (frequently causing a stall condition within a second
of its onset).

The NEAT-300 does away with mid-range indiigbvia circuitry that senses the onset of
mid-range instability and introduces the electronic equivalent of viscous damping to
eliminate the problem. As a result, all motor torque is availablaectelerate the load,

instead of being wasted on useless oscillations. This circuit retains maximum damping of
parasitic oscillations duringcceleration and deceleration phases, as well as while running

at constant speed. Bizarre mechanical corrective measures, such as Lancester dampers,
dash pots, and ultra-viscous lubricants are accordingly unnecessary.

3.2. The NEAT Motor Connection

You might conclude from Section 3.1 that a six-lead motor would work somewhat better
by connecting the two coil ends together, thereby paralleling them, and running the
NEAT-300 between the center-tap and both ends. However, thiar"biivinding
technique needed for proper unipolar operation results in the coils' fields opposing each
other in this configuration, resulting in very poor performance.

The actual connection of the motor to the NEAT-300 occurs via the rear panel Motor
connector. This is a DE-9S, socket type (to prevent inadvertent short circuits between
exposed pins), D submini connector. The connector orientation and pin-out are shown in
Figure 3-2.

Mating connectors are widely available from most electronics distributors.

O If the NEAT-300 wil be connected to a NEAT positioning stage, we
recommend the use of our standard motor cables, which are shielded, strain-
relieved, and feature EMI-shielded die-cast connector shells with locking
jackscrews.
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MOTOR CONNECTOR 5 4 3 2 1

Type: DB-9-S (socket, or female) i . . o .
Mate: DB-9-P (pin, or male)
Pin 1 location: upper right

PIN # FUNCTION

1 Coil A+ Figure 3-2 MOTOR CONNECTOR
2-3 Not Connected PIN-OUT

4 Coil B+ (viewed facing rear panel)

5 Not Connected

6 Coil A center tap*
7-8 Not Connected

9 Coil B center tap

*For operation in full coil mode (see Section 3.1, Full Coil Versus Half Coil), this pin
should be connected to motor lead "A-", not the center tap.

TFor operation in full coil mode (see Section 3.1, Full Coil Versus Half Coil), this pin
should be connected to motor lead "B-", not the center tap.

These pin designations, together with the wire color coding (Table 3-2), will ensure that
positive moves result in clockwise rotation, as viewed facing the motor front drive shatft.

CAUTION: While high-speed (2 picosecond) protective devices are installed across the
drive outputsPO NOT connect or disconnect the motor or cables while the NEAT-300

is on. Always use both jackscrews to secure the motor connector. High voltages may be
present on the unconnected leads of six or eight lead motoake sure these are
carefully insulatedand will not come into contact with people or ground.

The NEAT-300 drive outputs are protected against open windings, shorted windings, and
under-voltage conditions. The rear-panel fuse labeled MOTOR provides protection
against shorts to ground. It is a 5-Amp, fast-blow fuse and must be replaced with an
identical fuse should it ever blow.

When excessive values are used for the initial speed, top speed, or acceleration, any
stepping motor may drop out of synchronized rotation, or, as it is better known, "stall.”
While stalling may be highly undesirable in a given application, it will not, even if
prolonged, result in damage to the motor or drive.
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3.3. Current Setting

3.3.1. Main Current and Reduced Idle Current

There are (potentially) two different levels of current from the NEAT-300 Series
controller to the stepping motors:

* Main Current—delivere@itherat all timesor just during and shortly after moves;
* Reduced Idle Current—delivereithernot at allor between moves.

The Reduced Idle Current option, which allows the current to drop between moves, is
activated as shipped, and can be deactivated with the Idle Current commands (under
Motor Current Commandm Section 6.3). This can be done on a per-axis basis. The
levelsof the Main Current and Reduced Idle Current are also set separately for each axis.
Here we will see how to determine what these levels should be and how to set them.

It is important that the Main Current match the requirements of the particular motors
employed. Usually, the NEAT-300illwhave been pre-set correctly for your stepping
motors at the factory, particularly if they are NEAT stepping motors that you purchased
along with the controller. However, occasions may arise when ylboesd to change

the settings.

In addition, you may need to change the level of Reduced Idle Current based on the
degree of torque the motors must maintain between moves for the applications you are
running.

The Main Current and Reduced Idle Current are set indirectly, by setting the Main Current
Resistance and the Reduced Current Set Resistance through a set of dip-switches.

3.3.2. Current and Resistance

As we said, it is important that the Main Current match the requirements of the motor.
This is done by setting an appropriate value for the Main Current Resistance. In other
words, the resistance determines the current (but not in the simple relationship of Ohm’s
law—in this case, the current rises with the resistance). Table 3-3 shows the appropriate
Main Current Resistance settings for various current ratings, with specific reference to the
NEAT MDM7 and SDM7 high-performance stepping-motor drive modules. The
appropriate setting is different for half-coil and full-coil operation.
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Table 3-3 Main Current Resistance Settings for
MDM7 And SDM7 Drive Modules
Rated Motor Current Main Current Resistance Setting
(six-lead unipolar convention) (5%, Y4 watt)
Half-Coil Drive Full-Coil Drive
0.75 Amps 12K ohms (12,000 ohms)
1.00 Amps 15K ohms
1.25 Amps 27K ohms
1.50 Amps 33K ohms 12K ohms
1.75 Amps 47K ohms 13K ohms
2.00 Amps 68K ohms 15K ohms
2.25 Amps 82K ohms 22K ohms
2.50 Amps 120K ohms 27K ohms
2.75 Amps 180K ohms 30K ohms
3.00 Amps 270K ohms 33K ohms
3.25 Amps 560K ohms 39K ohms
3.50 Amps 3.3M ohms 47K ohms
4.00 Amps 68K ohms
4.50 Amps 82K ohms
5.00 Amps 120K ohms
5.50 Amps 180K ohms
6.00 Amps 270K ohms
6.50 Amps 560K ohms
7.00 Amps 3.3M ohms

Unless otherwise specified, or factory pre-set to match a NEAT positioning stage, we
ship NEAT-300 units with the resistance set to provide 1.0 Amps Main Current and
0.75 Amp Reduced Idle Current
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3.3.3. Calculating the Main Current Dip-Switch Setting
To determine the dip-switch setting for the Main Current:

1. Find the current-per-phase rating (‘CPPR"—shown in Table 3-1, column 6, for NEAT
stepping motors).

2. In Table 3-3, column 1, find the current value closest to the current per phase rating.

3. In Table 3-3, column 2 (for half-coil operation—or column 3 for full-coil operation),
find the resistance—Main Current Resistance (“MCR”)—corresponding to that
current value.

4. In Table 3-4, find the dip-switch setting (for switch positions 1-6) for that resistance.

[0 Of the 10 dip-switches, the settings of the first 6 determine the Main Current
Resistance. Each adds or removes a resistor of a given value (560K, 270K,
120K, 68K, 33K or 15K ohms, respectively, for switches 1 through 6) from a
set of resistors arrayed in parallel. The UP position of a switch is OFF,
represented by ‘1’, and adds its resistor to the array. The DOWN position is
ON, represented by ‘0’, and removes the resistor. The Main Current
Resistance is determined from the six switch settings (S1, S2, etc.) as follows:

MCR = 1000/(S1/560 + S2/270 + S3/120 + S4/68 + S5/33 + S6/15)
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Table 3-4 Dip-Switch Settings for Main Current Resistance

1123|456 ~ Switch# - 112(3| 4| 5/ 6
Resistance Resistance
0/0|0[0lO0O]O 00 00| 0| 0| O] 1] 15.0Kohms
1/0(0| 0] O] Of 560K ohms 1/{0| 0| 0] O] 1| 14.6K ohm$
0|1| 0| 0| O] 0] 270K ohms O[1(0| 0| O 1{ 14.2K ohms
11| 0| 0| O] O] 182K ohms 1/{1|0| 0] O] 1] 13.9K ohm$
0|0| 1| O O] O] 120K ohms 0|0| 1| 0| O] 1] 13.3Kohms
1/0(1]| 0] Of Of 99K ohms 10| 1| 0] O] 1] 13.0K ohm$
0|1|1| 0| 0] Of 83Kohms O(1(1| 0| 0| 1f 12.7K ohms
1/1|1| 0| O] Of 72K ohms 11|10 O] 1] 12.4K ohm$
0/0| 0| 1 O] Of 68Kohms O[0|O| 1| Of 1| 12.3Kohms
1{0|0| 1| O] Of 61K ohms 1{0|0| 1| O] 1| 12.0K ohm$
0l1|0f 1 O] Of 54K ohms O([1(0| 1| 0| 1| 11.8Kohms$
1{1|0| 1| O] Of 50K ohms 1[{1|0| 1| O] 1| 11.5K ohm$
O(0(1| 1| O O 43K ohms O([0|1| 1| 0| 1 11.1K ohm$
1/{0|1| 1| O] Of 40K ohms 10| 1| 1| O] 1] 10.9K ohm$
O(1(1| 1| 0l 0f 37Kohms O(1(1| 1| 0| 1| 10.7K ohms
1|{1|1| 1| O] Of 35Kohms 1|1|1| 1| O] 1] 10.5K ohm$
0/0| 0|0 1] 0Of 33Kohms 00| 0| 0| 1] 1] 10.3Kohms
1/0(0| 0| 1 0| 31Kohms 1{0|0| 0] 1| 1| 10.1K ohm$
011|001 0f 29K ohms 011|001 1] 9.9Kohms
1/11|0| 0| 1| O] 28K ohms 1{1|0| 0| 1] 1| 9.8Kohms
010|101 0O 26Kohms 010|101 1] 9.5Kohms
1/0|1| 0| 1] Of 25Kohms 1{0|1| 0| 1] 1| 9.3Kohms
O(1(1| 0| 1| O 24K ohms O[1(1|0| 1 1 9.2Kohms
1|11|1| 0| 1] 0 23Kohms 1{1|1| 0| 1] 1| 9.0Kohms
00| 0|1 1] 0f 22Kohms 010|011 1] 9.0Kohms
1{0|0| 1| 1| O] 21K ohms 1{0|0| 1| 1] 1| 8.8Kohms
O(1(0| 1| 1| O 21K ohms O[1|0| 1| 1| 1 8.7Kohms
1{1|0| 1| 1| Of 20K ohms 1{1|0| 1| 1] 1| 8.5Kohms
O[0|1| 1| 1| O 18.7K ohm;j O[0|1| 1| 1| 1 8.3Kohms
10|11 1] O] 18.1K ohmj 10|11 1] 1| 8.2Kohms
O[1(1| 1| 1| O 17.5K ohm;j O(1(1| 1| 1| 1 8.1Kohms
11|11 1] O] 17.0K ohm 11|11 1] 1| 8.0Kohms
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3.3.4. Calculating the Reduced Current
Set Resistance Setting

To determine the dip-switch setting for the Reduced Idle Current:

1. Find the Torque Rating (“TR"—shown in Table 3-1, column 4, for NEAT stepping
motors).

2. Decide what torque would be adequate for the motor between moves (while receiving
Reduced Idle Current)—this is the Reduced Idle Current Torque (“RICT").

3. Calculate the Reduced Idle Current Resistance (“RICR”): multiply the current-per-
phase rating by the torque rating, then divide by the Reduced Idle Current Torque:

RICR = (CPPR*TR)/(RICT)

4. Calculate the Reduced CurrésgetResistanc€“RCSR”): multiply the Reduced Idle
Current Resistance by the Main Current Resistance, then divide by the difference
between the Main Current Resistance and the Reduced Idle Current Resistance:

(RICR)(MCR)

RSCR= MCR-RICR)

[0 The Reduced Currer8etResistanc€“RCSR”) is different from the Reduced
Idle Current Resistance (RCSRRICR) because dip-switches 7-10 control an
additional four resistors (270, 120, 68, and 33K ohms, respectively, for
switches 7 through 10). These are added to or removed from a separate
parallel array. The resulting resistance (RCSR) is placed in parallel with the
Main Current Resistance (MCR) and it is tbambinedesistance which is the
Reduced Idle Current Resistance (RICR).

5. The appropriate Reduced ldle Current resistance can be calculated from the desired
torque. If the specified resistor value results in a motor temperature that is too high
for a given application, use of a lower value resistor will decrease low-end torque
while leaving high speed operation unaffected.

6. Read the dip-switch settings for the Reduced CuBetiResistance from Table 3-5.
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Table 3-5 Dip-Switch Settings for
Reduced CurrentSetResistance

718|910 ~ Switch# - 718|910
Resistance Resistance
0O|0|0|O 0[O0 0| 1| 33Kohms
10| 0| O 270K ohms 10| 0] 1| 29K ohms
0|21| 0| 0| 120K ohms 0|1 0| 1| 26Kohms
11| 0| 0| 83Kohms 1|1|0]| 1| 24Kohms
0| 0| 1| 0| 68Kohms 0|0| 1| 1| 22Kohms
10| 1| 0| 54Kohms 1/0|1]| 1| 21Kohms
0O|21| 1| 0| 43Kohms O|21|1| 1| 19Kohms
1]1|1| 0| 37Kohms 1|1|1| 1| 18Kohms

3.3.5. Accessing the Dip-Switches

1. Turn off the NEAT-300.

2. Remove the rear panel AC power cord from its receptddtate: AC line voltage
Is present within the controller. Failure to remove the power cord may
result in serious injury!

3. Use a .078" allen wrench to remove the screws on each side of the unit, and lift off the
cover (straight up).

4. As you face the front panel, youlvgee two vertical mounting plates, one on the right
and one on the left, running from the front of the unit to the back.

* Mounted horizontally on the right mounting plate are from 2 to 4 printed-
circuit boards, each approximately 1.5" x 4"—one board for each axis.

* On the right-hand side of the mounting plate, the board against the rear of the
unit controls the X-axis, the one next to it the Y-axis, and the one at the front
of the unit (if any) the Z-axis. The board for the T-axis (if any) is at the front
of the unit on the left-hand side of the mounting plate.

* On each board is a 10-position dip switch. UP = OFF and DOWN = ON. The
switches are numbered from 1 to 10 as you face the front of the switch panel—
but for axes X, Y and Z the switches will be facing away from the nearest wall
of the unit.
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. Set switches 1 to 6 as determineaiculating the Main Current Dip-Switch Setting
(Section 3.3.3).

. Set switches 7 to 10 as determine€alculating the Reduced Current Set Resistance
Setting(Section 3.3.4).

. Replace the top cover and the screws.

. Replace the AC power cord.
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4. The Front Panel

While it appears quite simple (and it is), the front panel encodes a variety of functions
through the following controls:

* A rocker switch labeled ON/OFF, located in the lower left-hand corner, controls AC
power;

« Two momentary push buttons labeled START and STOP have both obvious and
specialized functions;

* A pair of decade switches or “thumbwheels” labeled PROGRAM SELECT can be set
to values ‘00’ - ‘99" and are decremented or incremented by depressing the small
button above or below the numeric display window.

4.1. Baud Rate Selection

The factory-set default baud rate is set at 9600, which is reasonably fast, commonly
available, and matches the NEAT terminal emulator. If your terminal or computer
requires a lower baud rate, or allows use of the faster baud rates (up to a blistering
115,200!), then the thumbwheels can be used to program the NEAT-300 accordingly.

The procedure described here changes the default baud sdehat subsequent power-

ups will automatically load the new values. (However, Master Reset (Section 4.7) will
return the default baud rate to the factory-set default.) This new default baud rate and
word format can be altered at any power-up by repeating the process. éische
alteredby the Baud RaT e commandunder Communication Configuratio@ommandsn

Section 7.3).

O If a communications port other than the primary serial communications port
(com 1) has been operative prior to performing this precedure, this procedure
will also switch communications to the primary serial port.

The brief interval during power-up is unique (or afRESET—see underDefault
Commandsn Section 7.3), and the START, STOP, and PROGRAM SELECT switches
have specific functions during this periodf the START button is depressed before
turning on AC power and held down until at least one second after, and the number in
the thumbwheels is between 40 and 59, then the thumbwheel setting determines the
baud rate of the RS-232 serial port.The mapping of thumbwheel setting to baud rate
depends on the parity and word-length setting of your computer (see Table 4-1).
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4-2

NEAT-300 Series

Table 4-1 Baud Rate Selection
BAUD RATE THUMBWHEEL SETTING
No Parity, Even Parity
8 Bits/Word" Enabled,
1 Stop Bit 7 Bits/Word T
1 Stop Bit
9600 40% 50
19,200 41 51
38,400 42 52
57,600 43 53
115,200 44 54
1200 45 55
2400 46 56
4800 47 57
230,000 a8t 58
1,152,000 49 59
* This is the most common setting.
T This is the most popular alternative setting.
T This is the factory-set default.
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4.2. Handshaking

Handshaking helps ensure smooth communication between the NEAT-300 controller and
a PC or terminal, by preventing either device from sending signals faster than the other can
process them. Data from the sending device flows into a buffer in the receiving device. If
the receiving device cannot process the data fast enough, the buffer could “overflow,”
causing data loss and consequent errors. With handshaking, the receiving device monitors
its buffer level and, when the buffer is approaching overflow, sends a signal to the sending
device to stop sending more data. When the buffer level is lower, the receiving device
sends a signal telling the sending device to resume sending data.

The NEAT-300 supports both hardware and software handshaking, and also has a circuit
to prevent communication from getting “hung” with devices that expect DTR/DSR
handshaking. Since this circuit is activated automatically when you use a 25-pin serial
cable, you will probably not need to concern yourself with DTR/DSR handshaking.

4.2.1. Hardware and Software Handshaking

You can implement either hardware or software handshaking—or both, or neither. Each
requires appropriate settings on both the NEAT-300 and the PC or terminal. In addition,
hardware handshaking requires that pins 4 and 5 on the NEAT-300 Serial Port be
connected (which would happen automatically with a 25-wire cable, as recommended).

In hardware handshaking, when the NEAT-300 data-receiving buffer approaches
overflow, the voltage in the CTS wire (pin 5) is changed from +5 Volts to -5 Volts, telling
the PC or terminal to stop sending data. When the buffer is less full, the voltage is
changed back, and data transmission is resumed. The PC or terminal signals the NEAT-
300 the same way on the RTS wire (pin 4). Hardware handshaking has the advantage of a
direct dedicated line between the two devices that is independent of the data channel.

In software handshaking, when the NEAT-300 data-receiving buffer approaches overflow,

a Ctrl+S character (ASCII dec 19, hex 13H) is sent to the PC or terminal on the RxD data
wire (pin 3), telling it to stop sending data. When the buffer is less full, a Ctrl+Q character
(ASCII dec 17, hex 11H) is sent, and data transmission is resumed. The PC or terminal
signals the NEAT-300 the same way on the TxD data wire (pin 2). Software handshaking
has the advantage that the Ctr+S and Ctrl+Q characters can be sent to the NEAT
manually from the keyboard in order to pause and resume processes such as the fast
scrolling of a long program listing.
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4.2.1.1. Implementation

As we saw in Section 4.1, during the brief interval during power-upRESET) the
START, STOP, and PROGRAM SELECT switches have specific functidifisthe
START button is depressed before turning on AC power and held down until at least
one second after, and the number in the thumbwheels is between 60 and 63, then the
thumbwheel setting determines the software and hardware handshake modes.

This procedure (see Table 4-2) is equivalent to executing the bo8H®kK andHHSK
commands (undéCommunication Configuration CommandsSection 7.3). The current
settings can be read with tReportDefaults command (Section 7.3).

Table 4-2 Hardware and Software
Handshake Settings

SOFTWARE HARDWARE THUMBWHEEL
HANDSHAKE HANDSHAKE SETTING
MODE MODE
Disabled Disabled 60
Enabled Disabled 61"
Disabled Enabled 62
Enabled Enabled 63

* This is the factory-set default.

0 Remember that handshaking is not actually implemented until appropriate
settings are made on the PC or terminal as well. See your manual far
instructions.

4.2.2. DTR/DSR Handshaking

In DTR/DSR handshaking, the PC or terminal sends a signal on the DTR wire (pin 20)
asking if the NEAT-300 is ready to receive data, and waits for an affirmative reply on the
DSR wire (pin 6) before sending any. The NEAT-300 does not actually support this
mode of handshaking, but it routes the DTR signal through a resistor and back on the
DSR wire to the sending device. This is enough to satisfy the sending device’s need for an
affirming signal, so communication proceeds instead of getting “hung.” If you use a 25-
pin cable for the serial port connection, this protection is automatically implemented.
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4.3. Program Select

One second after power-up, the functions of the START and STOP buttons and
PROGRAM SELECT thumbwheels change to match their labels.

As you create programs via the NEAT-300 editor, they are automatically assigned
program numbers (unlike the program names, which are user-assigned). The program
numbers begin at ‘01’ and are limited only by the available memory.

Program numbers ‘01’ to ‘89’ can be run by simply setting the desired program number on

the thumbwheels, and pressing the START switch. Program execution can be halted by
pressing the STOP button at any time, as well as by receipt of an ESCAPE character
(ASCII 27) over the serial communication port.

The above procedure limifsont panelprogram execution to program numbers ‘01’ to
‘89". However, any stored program can be executed with #heto Run Program
command (undeDefault Command#n Section 7.3). With this command, any single
program can be set to auto-execute upon power-up. If the first command in the program
is a Wait for Start Button command (undaNait Commandsn Section 7.3), then
execution will wait after power-up until the START switch is pressed. If you wish to run

a higher-numbered program repeatedly (or two or more programs in a repeating
sequence), initiated with the START button each time, you can do the following:

1. Write a new program that uses th&eeute Program command (seExecution
Commandsn Section 7.3) to call the desired program(s);

2. Precede each program call witM&it for Start Button command;

3. Place theWait for Start/program call(s) in a subroutine that will run a specified
number of times, or in dumP loop that will repeat indefinitely (sdérogram Flow
Commandsn Section 7.3);

4. Run the new program usiguto Run Program;

5. Use the START button to initiate each run of the program(s) you wish to repeat.

4.4. Jog Functions
Thumbwheel-based selection of user programs is limited to numbers between 01 and 89.
The next six digits are reserved fogging When the thumbwheels are set between 90

and 98, the START and STOP buttons become the forward and reverse jog buttons for a
particular axis, as shown in Table 4-3.
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Table 4-3 Thumbwheel Settings For Jogging
Axis Number* | Common Name | Thumbwheel Setting
0 X 90
1 Y 91
2 Z 92
3 T 93
4 U 94
5 \% 95
6 R 96
7 S 97
8 P 98
* The axes are numbered ‘0’ to ‘8’, rather than ‘1’ to ‘9",
because all operations that refer to them designate them
in this way—for example ‘A2’ selects the Z-axis.

To accommodate the need to provide fine (single-step) resolution, whilgeshitting

long moves, a three-tiered jog function has been implemented. By simply controlling the
duration of the switch closure, you can easily provide single steps, 20-step moves or
continuous motion.

» Brief depressions of the START or STOP buttons result in the motor taking a single
step (forward or reverse, respectively).

» If either button is held down slightly longer (one-quarter second), then a 20 step move
(actually 19 steps plus the initial jog step) is performed.

* One-quarter second after the 20-step move is completed, a continuous move begins
and continues for as long as the button is held down.

In many cases (especially when you have purchased a complete system from NEAT), the
jog values for speed and acceleratioii aave been preset at NEAT to reflect your
specific application requirements and the chosen level of microstepping in the stepping
motor driver.

If the NEAT-300 unit was purchased separately, or if no customization of values has been
performed, then the firmware defaults will reflect divide-by-ten micro-stepping. As
shipped from the factory, the 20-step move will occur at a step rat@Gff dteps/second.
Continuous moves will begin at 000 steps/second (Jdgutton Velocity Initial) and

4-6 Revision 1.03, Firmware Version 2.5.2 Operator’'s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NEAT-300 Series The Front Panel

accelerate at 100,000 steps/seéaiddgButton Acceleration) to a top speed of 20,000
steps/second (JoButton Velocity Final). Upon releasing the button, the motor will
decelerate at 100,000 steps/seédnd stop.

These default values are appropriate for a wide range of typical loads, but if you are
employing a full-step drive (as opposed to a divide-by-ten microstep drive), then they are
too high and should be reduced by a factor of ten.

The relatively steep deceleration value (1,000,000 steps/s¢amas chosen to minimize
overshoot upon releasing the button. The NEAT-300 is capable of producing very high
frequency pulse trains (up to 3,000,000 steps/second.) Should thHguttog Velocity

Final command be used to attain high speeds, careful consideration of the deceleration rate
is in order. Too low a value will result in substantial overshoot upon releasing a Jog
button, possibly resulting in a crash through the limit switches at high speed. A very high
value of deceleration, curiously enough, may also result in overshoot, as the stepping
motor and load inertia may be unable to follow the pulse train, lose synchronization and
coast freely.

The default values may be overridden by use of the Blaigon Velocity Initial, Jog

Button Acceleration, and JodButton Velocity Final commands (se€Tlrajectory
Commandsn Section 7.3). Once changed, the new values can be saved and restored
upon the next power-up by use of tBave Defaults command. (However, Master Reset
(Section 4.7) returns the default values to the factory-set defaults.)

4.5. Programmed Wait for Start

Another front panel function uses the START button. Whenever program execution
encounters &Vait for Start Button command, execution halts until the START button is
pressed. This allows certain program functions to wait until the operator wants to
proceed. The same function could, of course, be implemented via a conditional jump
command, using one of the rear panel digital 1/0 lines. However, a significant percentage
of applications need only a single “wait for switch” function, and this feature eliminates
any need to wire to the rear-panel connectors, provide a box for the switch, etc.

4.6. Master Reset

The START and STOP buttons can be used to clear the NEAT-300 program memory and
restore the factory-established values for default parameters, velocities, etc. To perform
this function, set the thumbwheels to “99”, and hold down both the STOP and START
buttons as the AC power is turned on. (If you forget to set the thumbwheels to ‘99’, you
will receive an error message, “Initialization error (27): Unrecognized front panel input
detected”) Users are strongly encouraged to upload programs from the NEAT-300 to a
host computer (via the RS-232 or GPIB communications ports) before using this feature,
since there is no way of “undeleting” them.

Operator’'s Manual Revision 1.03, Firmware Version 2.5.2 4-7

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



The Front Panel NEAT-300 Series

4.7. GPIB Enable and Address

The STOP button can be used both to enable GPIB port communications and to set a
GPIB device address. The GPIB standard supports up to 31 device addresses. To enable
GPIB communications, simply set the thumbwheels to the desired GPIB address (from 0
to 30). Then, hold in the STOP button while turning on AC power and keep it depressed
for at least one second after. This will both set the GPIB address and enable GPIB
communications, and is the equivalent of executingGAR®R Command followed by

CMDI 2 To switch to RS-232 serial communication, simply repeat the baud rate
initialization described in Section 4.1.

Once GPIB communication is enabled, this state and the device address are automatically
restored upon subsequent power-ups. See Section oamehunication Configuration
Commandsn Section 7.3, for details on GPIB communications.

4.8. Selecting a Communications Port

Most commonly (and as shipped), the NEAT-300 s@mmunicate with a PC or terminal
through serial port 1 (com 1), which may be the only port available on your controller.
However, serial port 2 (com 2) and/or a GPIB parallel port may also be available.

You can select the port by thumbwheel, as shown in Table 4-4. Hold the STOP button
depressed during power-up with the thumbwheels set appropriately. If the controller is
connected to other devices through more than one port, the thumbwheel setting allows
you to change the port through which communication will actually occur.

The new setting becomes a default. TwM marD Input Port Select command (under
Communication Configuration Commands Section 7.3) is equivalent to these
thumbwheel settings. Master Reset (Section 4.7) returns the setting to serial port 1
(com 1).
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Table 4-4 Communications Port Selection

COMMUNICATIONS CMDI THUMBWHEEL
PORT PARAMETER SETTING*
Com 1 (serial) 0 31t
Com 2 (serial) 1 32
GPIB (parallel) 2 33

* After setting thumbwheel, hold STOP button depressed during
power-up.

T This is the factory-set default.

If you select the GPIB port without having first configured the controller for GPIB
communication, on power-up communication will still be through your previous serial
port, but you will eceive an error message, “Initialization error (52): Error initializing
GPIB port”. However, if you select serial port 2 (com 2, CMDI 1) when that port is not
configured, communication is transferred to the nonfunctional port. Then you must
power-up with thumbwheel setting ‘31’ and the STOP button depressed to restore
communication with the controller.
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5. Serial Communication

5.1. Serial Port Configuration

The NEAT-300's RS-232 Serial Port provides the simplest means of interfacing the unit
to a host computer or terminal. Communicating with the NEAT-300 consists of sending
and receiving ASCII characters over the serial port.

0 This port is based on the NS16C552 UART chip, providing an advanced,
FIFO-buffered, high speed (to 1,152,000 baud!) serial interface.

The port is brought out on the rear panel DB-25P connector labeled: RS-232 SERIAL
(Figure 5-1). This connector is of the standard 25-pin D-submini type normally used for
serial ports; a mating six-foot serial cable is included with each NEAT-300. This cable has
socket type (female) DB-25 connectors at each end, allowing direct connection to most
terminals and computers.
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(RS-232) SERIAL PORT CONNECTOR 1322 1110987654321

Type: DB-25-P (pin, or male) s s s s 0 0 BB BB TBBOS
Mate: DB-25-S (socket, or female)

Pin 1 location: upper right R

2524 23222120191817 161514

Figure 5-1 SERIAL PORT
CONNECTOR PIN-OUT
(viewed facing rear panel)

PIN # FUNCTION

1 PG — Protective Ground 11 +5 Volts
2 TxD — data received by 12 N.C.
NEAT-330 13 N.C.
3 RxD — data driven by 14 N.C.
NEAT-330 15 N.C.
4 RTS — handshake received 16 N.C.
by NEAT-330 (when 17 N.C.
enabled) _ 18 N.C.
5 CTS — handshake driven 19 N.C.
by NEAT-330 (when .
20 DTR — connected to pin
enabled) . ;
. 6 (DSR) via 2.2K resistor
6 DSR — connected to pin 20 21 N.C

(DTR) via 2.2K resistor
22 N.C.

7 GND — logic ground

8 CD — Carrier detect 23 N.C.
9 N.C. 24 N.C.
10 N.C. 25 N.C.

The NEAT-300 supports several levels of the RS-232 standard. In the most basic, a
three-wire DCE serial port implementation, data is received on pin 2 (TX), and
transmitted on pin 3 (RX), while logic ground is present on pin 7.

0 While it may seem odd to label the receive line as “TX", the DCE convention

defines the transmit line on the host computer (a DTE device) as the “TX” line,
and the nomenclature carries over to our required pin designations.

5-2 Revision 1.03, Firmware Version 2.5.2 Operator’'s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NEAT-300 Series Serial Communication

The default (as shipped) baud rate of the NEAT-300 serial port is 9600, andllaetamally
be transmitted with a 10-bit frame consisting of 1 start bit, 8 data bits, and 1 stop bit (with no
parity bit). The baud rate and word format can be changed as described in Section 4.1.

The NEAT-300 serial port “echoes”, or retransmits all characters sent to it (assuming it is
assuming it is configured to echo characters—s@&RMinal Mode” under
Communication Configuration Commands Section 7.3). While this is helpful in
providing a display on full-duplex terminals, it can also be used in another important
manner: if a host computer sending data to the NEAT-300 is appropriately programmed,
it can check each character as it comes back to compare it with the issued character.

0 If a mismatch is detected (due, perhaps, to a missing or broken cable, defective
line drivers or receivers, a nearby arc welder, etc.), then the host can send a
command line terminator (ENTER in immediate mode, or CTRL+D while
editing a program) and try again. If several attempts are unsuccessful, the
operator can be alerted that communications have been disrupted.

But this is a slower, extra-safe way to communicate and generally unnecessary if you are
using one of the terminal modes designated as "good for computer I/O" in the discussion
of the TERM inal Mode command mentioned above, since these modes employ automatic
checks for the prompt and for errors.

The best way to familiarize yourself with the NE&DO’'s command set and other
functions is to use a terminal. To avoid unnecessary repetition, please refer to Section 2
for details on using a terminal (or a PC running terminal emulation software) to operate
the NEAT-300. NEAT terminal emulator software is supplied free with each NEAT-300.

5.2. PC Control

Previously, we explored the use of terminal emulation mode, where the programs were
both stored in and run from the NEAT-300, and the terminal (or computer in terminal
emulation mode) was used merely to communicate with the NEAT controller. In the
following discussion, we’ll explore the operation of the NEAT-300 as afliget& slave,

under the control of a host computer. Here, even if programs are still stored in and called
up from the NEAT-300, the locus of control shifts from the controller to the computer

5.2.1. Immediate versusProgram Modes

A host computer can operate the NEAT-300 in eithenediateor program modes. In
immediate mode, which is more common, the host has responsibility for determining the
seguence of events to be performed. The non-volatile memory of the NEAT-300 is unused, as
are the program-referenced commands sudlu@® to Label or Line # an@€all Subroutine.

The host computer issues a sequence of immediate mode commands to thBQQEATd in

the case of move commands, waits until each command has been completed before sending the
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next one. Subroutines, loops, waits, etc. are implemented in the host's high level language
program. Immediate mode is discussed in more detail in Section 8.

In program mode, you can create and store motion sequences in the NEAT-300’s own
non-volatile memory. Programs are entered from the computer or terminal, but upon
exiting an edit (via ESCAPE), the program will be automatically stored and assigned a
program number for subsequent front panel thumbwheel execution, as vellcaRun
operation. As many programs can be entered as the available memory will allow.
Program mode is discussed in more detail in Section 9.

5.2.2. Polling versusinterrupt Modes

Before providing sample programs, it is important to point out the two distinct modes by
which the host can determine when the NEAT-300 has completed a move.

» Polling consists of the host repeatedly asking the NEAT-300 if the move is complete
by sendingReport Status commands during the move (s&eport Status” under
Report Commands Section 7.3). Th&eportStatus command returns an “M” if the
move is still in process, and an “F” if the move is completecaBse of the speed with
which programs execute, thousanddReport Status requests may be sent before the
move is completed. This technique requires care in programming to avoid
overflowing input buffers, and it prevents the computer from performing any other
activities during the move.

* In interrupt mode,the NEAT-300 sends an “F” (for finished) to the host at the
completion of each move. The host computer, after sending a Move command, simply
walits for the “F” before issuing another command. Interrupt mode is activated by the
Move Finished E[nable] command and deactivated by M@ve Finished D[isable]
command (seeMove Finished” underDefault Commandsn Section 7.3). As
shipped, theVl ove Finished command defaults to the disabled state at power-up. If
the Save Defaults command is issued after enablMg@ve Finished, it will remain
enabled after each subsequent power-up.

* The advantages of interrupt mode are simpler programming and freeing the host
computer from lengthy interrogation cycles.

Polling and interrupt mode are explored in the example programs given in the next section.
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5.2.3. Example Programs

The following example programs are written in Microsoft QuickBasic, and are included (in
both source and executable versions) with several other programs on the NEAT Help
diskette shipped with each NEAT-300. To run any of the programs on the diskette, install
the programs on your computer as described in Section 2 and then type the example
program’s name followed by the ENTER key—eEX31 (ret).

[0 These programs are not understood by the NEAT-300, but rather by the host
computer, and thus could have been written in any language the computer
would understand. However, the programs use the Microsoft QuickBasic
PRINT command to send commands to the NEAT-300 in the NEAT-300’s
own command language, and these commands—plus the NEAT-300's
consequent actions and responses back to the computer—are the only parts of
the program that actually involve the NEAT-300.

This is different from using a computer with the NEAT-300 in program mode
(Section 9), where programs in the computer are written in the NEAT-300’s
own command language and “speak” directly to the NEAT-300 rather than to
the computer itself.
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5.2.3.1. EX31.BAS—IlllustratesMove Finished

EX31.BAS is a simple program that enaliésve Finished if it was not enabled already,
then moves a two-axis stepping motor XY-stage back and forth 1000 steps in each of the
two axes for 10 cycles.

The program begins with a number of ‘setup’ steps:

1. It recognizes that while the computer’s serial port for ‘talking’ with the NEAT-300 is
probably ‘com 1, it also might be a different port, and so it gives you the opportunity
to change the port before the remainder of the program proceeds.

2. It then displays the title of the program, opens the computer’'s com port in a simple
configuration, and displays that configuration.

3. Next, it configures the NEAT controller for terminal mode 3 (see TERMinal Mode,
under Communications Configurations CommandsSection 7.3), so the controller
will be sending to the computer only signals that are desirable for this program.

4. Finally, it positions the cursor for printing pertinent information during the program.
At last, the program is ready to begin its real work.

The program then enabl&tove Finished. The “wait for > guarantees that all echoed

and appended characters have been returned by the NEAT-300 before continuing. A
simple FOR-NEXT loop then sends appropriate commands out the serial port, and calls a
subroutine that waits until an “F” is returned before proceeding.

In closing, the program returns the NEAT controller to the default ‘Terminal Mode 0,
then closes the computer’'s com port.
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REM***ekrskikiikirEX31.BAS ...ILLUSTRATES TWO AXIS MOVE FINISHED*****¥#**

CLS '‘CLEAR SCREEN

IF COMMANDS$ = "2" THEN 'ALLOW USER TO CHANGE COM PORT ON THE FLY
comprt$ = COMMAND$

ELSE
comprt$ = "1" 'DEFAULT IS COM 1

END IF

LOCATE 10, 1

PRINT "wxxsikiriions EX31.BAS ... ILLUSTRATES TWO AXISMOVE FINISHED* ¥kt
OPEN "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD" FOR RANDOM AS #1 LEN = 5000'OPEN SERIAL PORT

LOCATE 11, 20 'DISPLAY COM PORT SETUP
PRINT "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD FOR RANDOM AS #1 LEN = 5000"
PRINT #1, "TERM 3" 'SETUP NO ECHO TERMINAL MODE
GOSUB WAIT.PROMPT '"WAIT UNTIL ">" PROMPT IS RETURNED
LOCATE 11, 1
PRINT SPACES$(80); 'CLEAR LINE
PRINT #1, "MFE" 'MAKE SURE MOVE FINISHED IS ENABLED
GOSUB WAIT.PROMPT 'AND WAIT FOR PROMPT
FORI1=1TO 10 'FOR-NEXT LOOP; 10 ITERATIONS
PRINT #1, "AA MR1000,1000"  '+1000 STEP MOVE IN TWO AXES
GOSUB WAIT.STOPPED '"WAIT UNTIL MOTORS HAVE STOPPED
PRINT #1, "MR-1000,-1000" '-1000 STEP MOVE IN TWO AXES
GOSUB WAIT.STOPPED '"WAIT UNTIL MOTORS HAVE STOPPED
NEXT | 'AND REPEAT
PRINT #1, "TERM 0" 'RESTORE ECHO TERMINAL MODE
GOSUB WAIT.PROMPT 'AND WAIT FOR PROMPT
CLOSE 'CLOSE COM PORT
END 'END PROGRAM
WAIT.STOPPED: DO UNTIL INPUT$(1, #1) = "F" 'WAIT UNTIL AN "F" ARRIVES
LOOP 'LOOP PER ABOVE
RETURN 'EXIT SUBROUTINE
WAIT.PROMPT: DO UNTIL INPUT$(1, #1) =">" 'WAIT UNTIL 3x0 READY (SENDS ">"
LOOP 'LOOP PER ABOVE
RETURN 'EXIT SUBROUTINE
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While the foregoing example has the virtue of simplicity, it ties up the computer during
each move, because it waits in a loop for the “F” to return. Thus it is not a substantial
improvement over the polling mode, that ties up the computer by asking the NEAT-300
continuously if the move is finished (S&wlling versus Interrupt Modesbove, and
EX33.BAS below). At the expense of a slight overhead in program complexity, the “F”
may be used more efficiently to interrupt the calling routine, as demonstrated in
EX32.BAS below.

5.2.3.2. EX32.BAS—lllustratesSerial Interrupt Method

Using the returned “F” to interrupt the calling routine, as just discussed, is demonstrated
in the EX32.BAS, again in Microsoft QuickBasic. It achieves the calling routine interrupt
with ON COM(1) GOSUB and COM(1) ON, which are high-level (BASIC) language
implementations of a serial interrupt. Most languages should provide some support to
allow similar asynchronous, interrupt triggered subroutine calls. This relieves the program
of the need to continuously monitor the serial port.

[0 The “setup” and “close-down” steps in this program are similar to those in
EX31.BAS
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REM* e+ EX32.BAS  ...ILLUSTRATES SERIAL INTERRUPT METHQ Dk

IF COMMANDS$ ="2" THEN 'ALLOW USER TO CHANGE COM PORT ON THE FLY
comprt$ = COMMAND$
ELSE
comprt$ ="1" 'DEFAULT IS COM 1

END IF
comprt = VAL(comprt$) 'CONVERT STRING TO INTEGER
OPEN "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD" FOR RANDOM AS #1 LEN = 5000'0OPEN SERIAL PORT
LOCATE 15, 20 'DISPLAY COM PORT SETUP
PRINT "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD FOR RANDOM AS #1 LEN = 5000"
PRINT #1, "TERM 3" 'SETUP NO ECHO TERMINAL MODE
GOSUB WAIT.PROMPT 'WAIT UNTIL ">" PROMPT IS RETURNED
PRINT #1, "MFE" '"MAKE SURE MOVE FINISHED IS ENABLED
GOSUB WAIT.PROMPT 'AND WAIT FOR PROMPT
ON COM(comprt) GOSUB GETCHAR 'ON INCOMING CHARACTER, CALL GETCHAR
CLS 'CLEAR SCREEN
LOCATE 15,1
PRINT "###xxrrrarsEX 32 BAS  ...ILLUSTRATES SERIAL INTERRUPT METHQO Bkt
NUMBER =1 'INITIALIZE COUNTER
PRINT #1, "AA MR5000,5000" 'SEND MOVE COMMAND TO NEAT-3x0
GOSUB WAIT.PROMPT 'WAIT UNTIL READY
COM(comprt) ON 'DISABLE SERIAL INTERRUPTS
TASK: DO UNTIL RESPONSES$ = "F" "THE DO-UNTIL LOOP

LOCATE 10, 36 'POSITION CURSOR

PRINT NUMBER 'DISPLAY NUMBER ON SCREEN

NUMBER = NUMBER + 1 'INCREMENT NUMBER,

LOOP 'AND LOOP BACK

LOCATE 12, 36: PRINT "DONE!" 'DISPLAY "DONE!" WHEN MOVE OVER
COM(comprt) OFF 'ENABLE SERIAL INTERRUPTS
PRINT #1, "TERM 0" 'RESTORE ECHO TERMINAL MODE
GOSUB WAIT.PROMPT 'AND WAIT FOR PROMPT
CLOSE 'CLOSE COM PORT
LOCATE 16, 1 'POSITION CURSOR AT BOTTOM OF TEXT BEFORE EXIT
END 'END PROGRAM
GETCHAR: RESPONSE$ = INPUTS$(1, #1) 'INTERRUPT ROUTINE; GETS A CHARACTER

RETURN 'AND RETURNS
WAIT.PROMPT: DO UNTIL INPUTS$(1, #1) =">" 'WAIT UNTIL 3x0 READY (SENDS ">"

LOOP 'LOOP PER ABOVE
RETURN 'EXIT SUBROUTINE

EX31.BAS, using the serial interrupt method to determine when a move is complete, is
more efficient than either EX31.BAS, that us#éeve Finished in a simpler manner, or the
following program, EX33.BAS, which uses the polling method.
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5.2.3.3. EX33.BAS—lllustratedolling Mode

EX33.BAS lillustrates the use of the polling with ReportStatus command to determine
whether a move is complete. Instead of telling the NBAT-to send an “F” when it is
finished a moveNl ove FinishedEnabled), then waiting for the “F” to arrive, it repeatedly
“polis” the NEAT-300 for the status of the move. This method is even less efficient than
that in EX31.BAS, but is included for the sake of completeness.

0 The “setup” and “close-down” steps in this program are similar to those in
EX31.BAS
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REMp#mtsscccccEX 33 BAS .. ILLUSTRATES POLLING MOD s

IF COMMANDS$ = "2" THEN 'ALLOW USER TO CHANGE COM PORT ON THE FLY
comprt$ = COMMAND$
ELSE
comprt$ ="1"
END IF
CLS
LOCATE 10, 1
PRINT "*xxkrkkiieiitrEX33.BAS  ...ILLUSTRATES POLLINGMOQODE**#*x*kikkbkohik
OPEN "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD" FOR RANDOM AS #1 LEN = 5000'0OPEN SERIAL PORT

LOCATE 11, 20 'DISPLAY COM PORT SETUP
PRINT "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD FOR RANDOM AS #1 LEN = 5000"
PRINT #1, "TERM 3" 'SETUP NO ECHO TERMINAL MODE
GOSUB WAIT.PROMPT 'AND WAIT FOR PROMPT
LOCATE 11,1
PRINT SPACE$(80); 'CLEAR LINE
PRINT #1, "MFD" 'MAKE SURE MOVE FINISHED IS DISABLED
GOSUB WAIT.PROMPT 'AND WAIT FOR PROMPT
PRINT #1, "AA" 'MAKE SURE MULTI-AXIS MODE SELECTED
GOSUB WAIT.PROMPT 'AND WAIT FOR PROMPT
FORI=1TO 10 'FOR-NEXT LOOP, 10 ITERATIONS
PRINT #1, "MR1000,1000" '+1000 STEP MOVE IN TWO AXES
GOSUB WAIT.STOP 'WAIT UNTIL MOTORS HAVE STOPPED
PRINT #1, "MR-1000,-1000" '-1000 STEP MOVE IN TWO AXES
GOSUB WAIT.STOP 'WAIT UNTIL MOTORS HAVE STOPPED
NEXT | 'FOR-NEXT TERMINATOR
PRINT #1, "TERM 0" 'RESTORE ECHO TERMINAL MODE
GOSUB WAIT.PROMPT 'AND WAIT FOR PROMPT
END 'END PROGRAM
WAIT.STOP: GOSUB WAIT.PROMPT 'WAIT FOR FULL ECHO OF MOVE COMMAND
DO ‘DO LOOP
PRINT #1, "RS" 'SEND REPORT STATUS COMMAND
INPUT #1, RESPONSE$ 'GET NEWLINE GENERATED BY COMMAND
INPUT #1, RESPONSE$ 'GET NEAT-3x0 RESPONSE

RESPONSE$ = RIGHT$(RESPONSES$, 1) 'STRIP OUT "M" OR "F" CHARACTER
LOOP UNTIL RESPONSE$ = "F'  'REPEAT UNTIL RESPONSE IS "F"
GOSUB WAIT.PROMPT 'WAIT UNTIL PROMPT IS RECEIVED
RETURN '‘EXIT SUBROUTINE
WAIT.PROMPT: DO UNTIL INPUTS$(Z, #1) =">" 'WAIT UNTIL 3x0 READY (SENDS ">"
LOOP 'LOOP PER ABOVE
RETURN 'EXIT SUBROUTINE

EX33.BAS is similar to EX32.BAS, except that instead of waiting for an “F’ to be
automatically returned at the end of each move, the host continuously interrogates the
NEAT-300 via theRS (Report Status) command. Continuous polling is effective in
determining when a move has been completed, but places a greater burden on the host
computer. The greatly increased number of serial characters being exchanged between the
host and the NEAT-300 can complicate the progning task. While EX33.BAS works

well, seemingly minor variations may cause problems due to the real-time nature of echoed
and appended characters, which return to the host after a serial delay.
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5.2.4. Debugging Programs

Software driving routines that deviate from the above examples (due to application
requirements or language variations) may at first not work or else work only partially. An
effective way to discover and correct program “bugs” is to connect a terminal to the serial
line as a passive probe or “wiretap” on the communications path.

1.

Any terminal will do, but some have a “monitor” mode in which unprintable characters
(for example, control characters) can be made visible. This adds an extra level of
power to the procedure.

Connect the terminal’'s ground line (pin #7) to the Host/NEAT-300 serial cable ground
pin (also #7).

[0 Leave the terminal’s transmit pin (#2) unconnected (contention would result if
this were attached).

Connect the terminal's pin #3 (RxD, or “receive data”) to the line transmitting data
from the host to the NEAT-300 (Host/NEAT-300 serial cable pin #2)

Run the program. Any characters sent by the host will be displayed on the terminal.
Check to ensure that the program is sending out the right characters.

Disconnect the terminal’s pin #3 from the Host/NEAT pin #2 and connect it instead to
the line transmitting datilack fromthe NEAT-300 (Host/NEAT serial cable pin #3).

Run the program. Any characters sent by the NEAT-3{lObes displayed on the
terminal: appended characters (typically line feed, “>”, and returned data character
plus echoes of each character it receives). Check to ensure that the NEAT-300 is
sending the right characters back to the host.

. A powerful alternative method of program debugging is to set up an additional PC

nearby. Connect pin #7 (GND) on the PC serial port connector to pin #7 on the cable
connecting the NEAT-300 to its contileg computer. Then connect either pin #2 on
the NEAT-300 (Txd) or pin #3 on the NEAT-300 (Rxd) to the receive pin on the
monitoring PC. By running a variety of popular telecom programs (e.g., Telix), all
characters passing between the NEAT-300 and its dimgracomputer can be
captured and saved to a disk file for later analysis.

5-12 Revision 1.03, Firmware Version 2.5.2 Operator’'s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NEAT-300 Series GPIB Parallel Port

6. GPIB (IEEE-488) Parallel Port

The RS-232 Serial Port described in Section 5 sends ASCIl characters in a time-
multiplexed (serial) manner over a single wire (one wire is used to send characters to the
NEAT-300 and another is used to return characters). Despite the very high 1,152,000
baud rate supported by the 300 Series, this amounts (when stop and start bits are included)
to only 11,520 characters per second. Many computers and supporting software do not
support such a high baud rate, and if a more conventional 9600 baud rate is chosen, the
number of characters per second drops to 960, or about omglipecond.

If high data transfer rates are desired, it pays to abandon the single-wire serial interface for
a parallel interface that dedicates a wire to each category of data bit. But most parallel
ports, such as the Centrofficport used between a PC and printer, are primarily one-
directional, and the connector can send data to only one device. By contr&d]Bher

General Purpose Instrumentation Bus (IEEE—-488), is a standardized parallel bi-directional
interface capable of handling up to 31 devices off a single connector at data speeds of up
to one megabyte per second. Since it is an international standard, devices with GPIB
ports have instant compatibility with other GPIB instruments from around the world.

To communicate via the GPIB port, you must enable it and select a device address. You
will need a GPIB controller—in most cases this will be a PC with GPIB control software
and a plug-in GPIB interface card. The controller can address up to 31 devices, one of
which will be the NEAT300 Series controller. You may select any address from 0 to 30
for the NEAT-300, as long as it does not conflict with any other devices in the system.

Set the thumbwheels to the desired address (0 to 30), then turn the controller on while
pressing on the STOP button and keep it depressed until at least one second after AC
power is applied. The NEAT-300 is now ready to receive and send characters over the
GPIB port, and will power-up in this mode automatically next time.

[0 To convert back to serial RS-232 operation on serial port ‘com 1’ (and disable
GPIB communications), select an appropriate thumbwheel setting from 40 to
59 (Section 4.1) and hold in the START button as power is applied.

Configure the remainder of the system—typically, a PC with GPIB control software, a
plug-in GPIB interface card and a GPIB cable—according to the manufacturers’
instructions. (NEAT does not supply these items. While pin-outs for the GPIB connector
(IEEE-488) are provided in Section 16, we strongly encourage you to purchase standard
GPIB cables.) Once enabled, communication is identical to that which occurs over the
serial port, with the same prompts, command sets, returned data formats, etc. The
NEAT-300 functions as a GPIB listener/talker—it both receives and transmits characters.

A variety of commands are pertinent to configuring the NEAT-300 for GPIB

communications: CMDI, GADR, GLTF, GSRB, GTRM and TERM. These are all
discussed unde&Zommunication Configuration CommandsSection 7.3.
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7. NEAT-300 Command Set

The NEAT-300 operates with a command set of over 80 high-level ASCIl commands. A
condensed summary is listed on the next two pages, followed by a detailed description of
each command. For convenience, the commands are grouped into 11 categories by
function. The command summary is accessible on an IBM-PC or compatible while
running the NEAT terminal emulator (Section 17).

7.1. Command Syntax
7.1.1. General

The NEAT-300 Series command interpreter is designed to be flexible and easy to use. All
commands and parameters are case-insensitive (upper or lower case letters may be used).
Multiple commands may be placed on one line, with a space and/or semicolon (*;")between
them. (In displaying the program later, the NEAT-300 changes any semicolons to spaces.)
With that exception, all commands expect an ENTER terminator.

The two or more letter mnemonic (e.g., DD) is what the user or host must issue to
execute a command. We have represented these letters as boldface capitalsiimgen spe
out the command in fullDisplayDirectory.

Axis-Modes: For commands that deal with axis parameters, two modes of operation are
offered: single-axis mode (“Ax” command) and all-axes mode (“AA” command), as
described under the individual commands.

* When in single-axis (Ax) mode, axis move and set commandseaépt only one
parameter, which affects only that axis (referred to as the “current” axis). Axis-report
commands will return one item, which refers to the current axis.

* In all-axes (AA) mode, axis move and set commandsawdept as many parameters
as there are axes in the controller. The parameters, separated by commas, will refer to
the X', 'Y’, 'Z" & ‘T’ axes respectively. For axes you do not want affected by the
command, skip their corresponding parameter positions. (For example, an
“MA,,5000” command would affect only the ‘Z’ axis.) Axis-report commands, in all-
axes mode, will return an item for every axis in the system, separated by commas
(except where otherwise noted). The returned items will be in the same axis order as in
the other commands. (For example: an “RP” command might return
“4000,6000,5000” representing the position of the X, Y and Z axes, respectively.)

» Commands which are not specific to a particular axis or axes will function the same in
single-axis and all-axes mode.
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Parameters: In the command descriptions, an ‘X’ or an ‘n’ represents a numeric
parameter. An ‘f’ represents a flag and an ‘s’ represents a string parameter. The
specifics are laid out in the command descriptions. Parameters or commas enclosed in
brackets (‘[',]) may be added optionally.

Queries: Commands that set the value of parameters can often be queried to obtain the
current setting, simply by typing the command followed by a question mark (‘?"). For
example, ‘VH' sets the final velocity for axis moves, and ‘VF?’ yields the current setting.

In some cases, the machine adjusts the value to a slightly different setting which it utilizes,
and then the query yields the actual value used rather than the user-set value.

7.1.2. User Units

User units, discussed in Section 7.3.M2scellaneous Commandallow you to change

the scale for distance, velocity and acceleration measurements in position, velocity,
acceleration and move commands. In many command descriptions, a specified parameter
value or range will be qualified with “(when user units = 1).” For all such instances, the
specified parameter value should actually be divided by the value of user units (which, of
course, leaves it unchanged when user units = 1).

For example, the description for théove Absolute command states that “The position

for an axis may range from —2147483648 to 2147483647 (when user units = 1).” If user
units = 100, those figures should be divided by 100, so the range is 21474836 to
21474836. In terms of distance, the range remains the same—it is merely being
represented in larger units.

7.1.3. Bit-Masks

Commands which reference digital input and output lines take a numeric parameter—or yield
one as a report—called at-mask. This is a way of representing a unique set of several
numeric values with a single uniqgue number. For exame)gée number could tell you
whether the voltage agachof eight input lines is high or low. To accomplish this, each of the
input lines is assigned its own unique number—always a power of 2—to represent it. Then
those numbers representing the input lines whose voltégghisire added, and the sum is a
single number containing the voltage information for all eight lines.

0 Bit-masks work by virtue of the fact that in a progression of the powers of 2—
ie., 1, 2,4, 8, 16, 32, 64, 128 . . . —the sum of all of the values up to a certain
point is always less than the next value in the progression. For example,
1+2+4+8+16 = 31, and 31<32 (the next value after 16). Therefore, a sum of a
selection of powers of 2—e.g., 77 = 1+4+8+64-#lwalways uniquely
represent the selection because the various powers never “bump into” each
other in the sum, they never yield overlapping values that could be interpreted
in more than one way. 1+4+8+64 is thely selection of powers of 2 whose
sum equals 77, and this principle appliegvteryselection of powers of 2.

7-2 Revision 1.03, Firmware Version 2.5.2 Operator’'s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NEAT-300 Series NEAT-300 Command Set

This makes it possible to take a set of values—any values at all, and any
number of them—and assign each value sequentially to one of the powers of 2.
The sumof these powers of 2 will then be a number uniquely representing the
original set of valuesand the sum of any selection of these powers of 2 will
uniquely represent the corresponding selection of values from the original set
of values. The sums_uniquely represent the selection of original values
because, as said above, adding the powers of 2 yields no “overlapping” values.

For example, consider the description of fReport Inputs command (seeReport
Inputs” underReport Commands Section 7.3): “This command returns a numeric
string representing a bit-mask indicating which digital 1/0 inputs are currently high (at 5
volts). Input ‘DIO’ corresponds to a value of ‘1’, input ‘DI1’ to ‘2, and so forth up to
‘DI7’ corresponding to a value of ‘128, If a digital I/O input is high, its corresponding
value is added to the mask value. For example, a value of ‘255" would indicate that all
digital I/0O inputs are high.”

What does this mean? As shown in Table 7-1, each input DIO to DI7 is assigned a power
of 2, and the sum of these powers representinitfieinputs is a unique number which is
returned as the “report”.

Table 7-1 Assigning Powers of 2 to the Eight
Digital 1/0O Inputs
Input Power of 2 repre- Value included in sum | Value included in sum
senting that input if input is high if input is not high
DIO 1 1 0
Di1 2 2 0
DI2 4 4 0
DI3 8 8 0
Dl4 16 16 0
DI5 32 32 0
DI6 64 64 0
DI7 128 128 0

When you arereatinga mask value to enter in a command, it is easy to select the right
numbers and see what they add up to. However, when a “report” command yields a mask
value as a result, it must be deciphered. For example, what selection of powers of 2 adds
up to 198? To save you the trouble of this deciphering—and the further step of
converting the powers of 2 into the numbers tlegresent—we have prepared the table
found undeBit-Mask Value Tablen Section 17.
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7.1.4. Input Code Parameters

In NEAT-3x0 Versions 2.4.0 and later, a series of commands which use "input code
parameters” have been implemented. These parameters specify levels which must be
present at one or more pins of the Digital /O Connector for the command to be
completed. In the case of the "jump" and "call* program commands, the command will be
executed if the given input code parameters are matched, and ignored if they are not
matched.

The input code parameters may be given as an "HLX"-type string, numeric "HL" codes, or
as one or two integer values in the range 0 to 255. Input code parameters are represented
in the command descriptions by the letter ''.

An "HLX-"type parameter string consists of 1 to 8 characters, with each character being
the letter 'H', 'L' or 'X'. An 'H' represents an input which will be checked for a "high" level
(>0 volts). An ‘L' represents in input which will be checked for a "low" level (0 volts). An
X' represents in input which will be not be checked. The right- most character in the
parameter string will correspond to digital input #0, the one beside it to input #1, and so
forth. For example, "HXXLLLXH" would be a valid "HLX"-type parameter string.

Numeric "HL"-style parameters each consist of a number in the range 0 through 7,
followed by an 'H' or an ‘L' character. The number represents which digital input will be
checked. The 'H' or 'L' character represents what level the input will be checked for.
Unspecified inputs will be ignored. Any number of numeric "HL"-style parameters may be
entered, separated by commas or spaces. When conflicting parameters are entered (such as
"4L 4H 4L"), only the last parameter will be used (in this case, "4L"). As an example,
"OH, 2L,5L,7L" would be a valid set of "HL"-style parameters.
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In the following examples, a '1' on the digital input side represents a high, a '0' represents a
low, and an X' represents an input which is not checked.

Digital Input #
Input Code 76543210
XXXXXXXH XXXXXXXI
XXXXXXXL XXXXXXXO0
HXXLHXLH Ixx0Ix01
HXXL XXXXIXX0
H XXXXXXXI
L XXXXXXXO0
OH XXXXXXXI
oL XXXXXXXO0
3H XXXXIXXX
3L XXXXOXXX
OH, 3L,7L Oxxx0OxxH
5L,1H,2H XXOxXIIX

Numeric-integer input code parameters may be entered as decimal values, or as
hexidecimal values whenever a parameter is followed by an 'H'. If only one parameter is
entered, it is interpreted as an exact value which all eight bits the digital inputs must equal
in order for the condition to be met. If two input code parameters are given, they are
interpreted as a "mask" and a "value", respectively. In the "mask" parameter, the binary
bits which are set to '1" will specify the corresponding bits in the digital inputs that will be
checked. The other bits in the digital inputs will be ignored. In the "value" parameter, its
bit values determine what levels the corresponding digital input bits need to be at in order
for the condition to be met.
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To represent the binary bit positions as decimal or hexidecimal numbers, the following

values are used:

7-6

NEAT-300 Series

Bit Decimal Hexidecimal
Input 0 = 1 01H
Input 1 = 2 02H
Input 2 = 4 04H
Input 3 = 8 08H
Input 4 = 16 IOH
Input 5 = 32 20H
Input 6 = 64 40H
Input 7 = 128 80H
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The decimal (and hexidecimal) values may be added together to specify multiple bits. In
the following examples, a '1' on the digital input side represents a high, a '0' represents a
low, and an X' represents an input which is not checked.

Input Code Digital Input #
i,i 76543210
1,1 XOOXXXX]
1,0 XXXXXXXO0
2,2 XXXXXXIX
2,0 XXXXXXOX
3,3 XOXXXXII
3,0 XXXXXX00
8,8 XXXXIXXX
8,0 XXXXOXXX
15,15 X0
15,0 xxx>0000
16,16 XXXIXXXX
16,0 XXXOXXXX
128,128 XXX
128,0 OKXXXXXX
255,255 11111111
255,0 00000000
1 00000001
OFFH 11111111
IIH,10H XXXXIXx0
17,16 XXXXIXX0
22H,255 XXIXXXIX
OFFH,OFFH 11111111
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7.2. Command Summary

In each category, commands are listed alphabetically. Hereadbint Section 7.3Detailed
Command Descriptiofisthe most frequently used commands are marked with an asterisk (*).

*1. MEMORY COMMANDS 7. RDI ReportDelta bitsl nputs
1. ADP ADd toProgram 8. RDS ReportDS joystick inputs
2. CHKP  CHedK Program 9. RE ReportEncoder
*3. DD DisplayDirectory 10. RES ReportEStop input latch
*4, EP Edit Program 11. RH Report ZHome input
M (cr) Next Line 12. RI Reportl nputs
P Previous Line 13. RIB Reportl nputs aBinary
"D Delete ITine 14. RIH Reportlnputs adHex
Al (tab) Insert Line .
AH (bs) Backspace 15. RIS Reportlnputs as HLString
\ (backslash)Exit Edit 16. RJ ReportJoystick
(esc) Exit Edit 17. RJL ReportJoystick L imits
x5 KP Kill Program 18. RL ReportL imits status
*6. LP L ist Program 19. RLEM  ReportL astError Message
*7  LPN L ist Program,No Line #s 20. RLER  ReportLastERror code
*8. NP reName/renumbeProgram 21. RMF ReportMoving Flags
*22. RO ReportOutputs
2. MOVE COMMANDS 23. ROB Reportl nputs aBinary
*1. MA M ove Absolute 24. ROH ReportOutputs adHex
2. MC M ove Continuous 25. ROS ReportOutputs as HLString
3. MCVI M ove Continuous aV/I| "26. RP ReportP05|.t|(.)n
*4. MP M ove to encodePosition 27. RR ReportRevision
*5. MPVI M ove to encodePos at KA Rept MovingStatus char
VI velocity *29. RV Report velocity/accel/ alues
*6. MR M oveRelative 30. RXE Report aXiliary Encoder
7. ST STop Move 31l. RZ ReportZ/home active state
3. REPORT COMMANDS 4. SET COMMANDS
1. RA ReportAxis status code 1. SAXD  SaveAXis Defaults
2. RAI ReportAnalogl nput *2. SD SveDefaults
3. RCV ReportCurrentVelocity 3. SE StEncoder
4. RD ReportDefaults *4. SO St Outputs
5. RDDS  ReportDelta bitsDS *5. SP Set Position
6. RDF ReportDiFferential 6. SR StRelay
analog input 7. SXCH Set aX inputCHannel
8. SXE St ailiary Encoder
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5. HOMING COMMANDS

1. HA
2. HDST
HF
HI
HM
*6. MH
*7. ZHMP

o ko

6. TRAJECTORY COMMANDS

*1. AC

2. BA

3. BF

4. BI
*5. VF
*6. VI

7. VSET

7. EXECUTION COMMANDS

*1. XP
2. XS

HomingAcceleration
Homing searclbiSTance
Homing velocityFinal

H oming velocityl nitial
HomingMode

M oveHome

Z /[HoM e InputPolarity

AC celeration

jog ButtonAcceleration
jog Button velocityFinal
jog Button velocityl nitial
Velocity Final

V elocity I nitial
SelectVelocity SET

eXecuteProgram
eXecuteSingle step

[ESCAPE Key]
[STOP Button]

8. WAIT/PAUSE COMMANDS

1. PAUC
PAUI
PAUL
PAUM
PAUS
wC
Wi
WS
*9. WT

© N Ok D

7-10

PAUse program oharacter
PAUse program ohnput
PAUse program on inputevel
PAUse Message enable
PAUse program ofstart button
Wait for Character

WaiT for Input

Wait for Start button
WaiT for given # of msec

Revision 1.03, Firmware Version 2.5.2
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*9. PROGRAM FLOW COMMANDS

*1. BS Begin Subroutine
*2. CS Call Subroutine
3. Csli Call Subroutine or nput
4. EM EndMain program
*5. ES End Subroutine
*6. JP JumP to Label or Line #
7. JPI JumP on | nput
DEFAULT COMMANDS
1. ARP Auto Run Program
2. LIMP LIM it Polarity
3. LS Limit Stop, all axes
4. LSA Limit Stop, per axes
5. MF M ove Finished
6. RESET RESETController

11. COMMUNICATION CONFIGURATION

COMMANDS

1. BRT BaudRaTe

2. CMDI CoMmarD Input Port Select
3. GADR GPIB ADdRess

4. GLTF GPIB Line TerminatorFlag
5. GSRB GPIB SRQ Bits Mask

6. GTRM  SelectGPIB TeRMinal Mode
7. HHSK  HardwareHandshaKe

8. SHSK SftwareHandshaK e

9. TERM TERM inal Mode

12. MOTOR CURRENT COMMANDS

1. IC I dle Current, all axes

2. ICA | dle Current, perAxis

3. IDL | dle CurrentDelay, all axes
4. IDLA | dle CurrentDelay, perAxis
5. MCUR Motor OutputCURrent
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13. JOYSTICK COMMANDS
1.

JA

2. JC

10.
11.
12.

Operator’'s Manual

© © N A

JD
JE
JG
Jic
IMAX
JMIN
JINL
JPL
JQI
Jz

NEAT-300 Command Set

14. MISCELLANEOUS COMMANDS

Joystick Acceleration 1. AA SelectAll Axes Mode
Joystick Center Value 2. Ax Select Singlé\xis Mode
Joystick Deadband 3. DC Display Character
JoystickEnable 4. DS Display String
Joystick Gain 5. DSN Dsplay String, No LF
Joystick InputChannel 6. HELP ShowHELP Screen
Joystick MAX  Limit 7. 10BN Select Current/O-BoardNumber
JoystickMIN  Limit 8. LPUP Limit PullUP/down
Joystick NegativeL imit 9. UU UserUnits
Joystick Positive L imit
Joystick Qualifier I nput
Joystick AutoZero
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7.3. Detailed Command Descriptions

7.3.1. Memory Commands

These commands manage the NEAT-300’s non-volatile memory, allowing programs to be
created, modified, deleted, etc. They are used in immediate mode only (Sections 5 and 8),
and have no meaning within programs.

7.3.1.1. ADP  ADd toProgram

This command differs fronkdit Program (described in this section) only in that editing
begins after the last line of the existing program.

7.3.1.2. CHKP name/number CHed Program

This command checks programs—identified by either name or number—for certain kinds
of errors. For example, it will find a jump (‘JP’) to a nonexistent line or label, or a call
(‘CS’) to a nonexistent subroutine. However, it wit find a call ("XP’) to a nonexistent
program, or an ‘ES’End Subroutine) for a subroutine that was not begun or called, even
though these conditions will generate an error message and terminate the program when
encountered during program execution. It will not find errors irfdh@ of a command,

such as a parameter value out of range or a parameter syntax error, although these are
usually caught by edit program as the program is being created. Finally, if a program
contains more than one error of a type that CHKP does find, it will find only the first.

Simply running a program with XP XecuteProgram) will disclose any error that CHKP
would find—the error will be reported and program execution will not begin—so when a
“test-run” of the program is feasible there is no reason to run CHKP. (For complex
programs, the best test-run checking tool Yea&ite ProgramSingle-Step—under
Execution Commands Section 7.3).

However, there may times when a test-run of your program is not feasible or desirable. In
these situationsCHed Program can be a handy, though limited, addition to your
programming arsenal.

7.3.1.3. DD DisplayDirectory
This command displays all programs currently in memory, together with the program
number, the space each takes up, and the remaining memory space avdilable.

program number is automatically assigned as programs are created, and is used in
Thumbwheel and Auto Run execution of programs.A typical display is as follows:
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>dd
Directory of Programs
#.  Program Name: Bytes:
1 X-THETS 48
2 SCAN 122
3 FOCUS 79

31751 bytes free

7.3.1.4. EP name/number Edit Program

This command allows you to create or modify programs and is the only way to &so.
followed by a new program name is used to enter edit mode for creating a program. For
editing an existing program, either the program name or number can be used. This
command can be given a second parameter which specifies a label or line number in the
program at which to begin the command's operation.

Creating a program: If the name used in the edit command does not match any
program in memory, a new program is created and editing begins at line 1. A program
name can be up to 20 characters, including numerals and most punctuation marks, but
cannot begin with a numeral or include a comma, question mark or asterisk. Case
variations in letters, while retained in the directory display, are treated identically by
the system (that is, “MoTIONn” and “motion” are considered to be one and the same
program).

Once a program name has been accepted you can proceed to type NEAT-300
commands, terminating each with ENTER. As each command is entered, sequential
line numbers are automatically assigned. If the two (or more) typed characters do not
define a valid command, the prompt “Unrecognized Command” will be displayed;
backspace (see below) can then be used to correct the error.

You cannot create a program by using EP with an unassigned prognaber. An
error message will be returned, “No matching program number found.”

Modifying a program: If the name (or number) used when entering edit mode
matches that of an existing program, then the first line of that program will be
displayed. The special keys described below can then be used to advance forward or
backward through the program, with the abilty to modify, insert and delete
commands. To append commands to the end of an existing program, simply use the
ADd to Program command (ADP), which operates like the Edit Program command
except that it begins editing after the last line of the program..
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Six special keys or characters perform functions in edit mode, both while creating a
program and while modifying an already existing program:

1. (Ret) CARRIAGE RETURN, ENTER, CTRL+M, or ASCIlI 13):
NEXT LINE advances you to the next line number. Repetitive
ENTERSs sequentially display the program line by line. At any line, you
can make modifications with the backspace or delete key (see below).
AN ENTER beyond the last command of a program generates a new
line number and allows appending new commands to the program.

2. CTRL+P (or ASCII 16): PREVIOUS LINE moves you backwards
through the program one line at a time—the opposite of ENTER. As
with ENTER, any line can be modifieddowever, after modifying a
line, you must hit ENTER to make the changes permanent. If you hit
CTRL+P immediately after editing a line, the changes will be lost.
Once you have “set” the changes with ENTER, you can safely use
CTRL+P to move to an earlier line, and you can even terminate the edit
session from an earlier line. The changes to any line are safe once you
have “set” them with ENTER.

3. CTRL+D (or ASCII 4): DELETE LINE deletes an existing program
line. After reaching the desired line using ENTER or CTRL+P, use
CTRL+D to delete the line. What had been the next command will be
displayed at this line number. The line numbers of all subsequent
commands will be decreased by one. Bgcsssive uses of DELETE
LINE, whole segments of existing programs can be erased.

O All jump commands will automatically be changed to
reflect the deletion—for example, if line 52 is a conditional
jump to line 41, and line number 16 is deleted, line number 51
will now consist of a conditional jump to line number 40.

However, caution is still requiredif the line to which the jump
command refers is deleted, the jump command will refer to the
same line number, which now contains the line that had
followed the line to which the jump command had referred. No
error message alerts you to the fact that a line to which a jump
command had referred was deleted.

4. CTRL+l (TAB, or ASCII 9): INSERT LINE inserts a new command
between two existing command lines. First, use ENTER(s) or
CTRL+P(s) to position the cursor on the command liséore which
the new line is to be inserted. CTRL+I will then blank the command at
that line number, allowing you to enter a new command. The
command previously at that line number is moved up one in number (as
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are all subsequent commands). As with DELETE LIMNME,JumP
commands are automatically modified to reflect the insertion.

5. Backspace (ASCIl 8, or CTRL+H)/(ASCIl 127): DELETE
CHARACTER erases characters within a command line. When a
command line is displayed, the cursor is left at the line’s end. By
successive deletes or backspaces, characters within the command are
blanked and may be re-entered. You can modify existing command
lines or correct errors as command lines are entered.

6. Escapelor ASCII 27): EXIT EDITterminates all edit sessions. If line
with the cursor has just been modified, EXIT EDIT will cancel the
modification. However, changes—to that line or any other—made
prior to the cursor’s most recent arrival on that linkhe preserved.

6. Backslash (\) EXIT EDIT. As an alternative to using the <Esc> key
to end the editing of a program, a backslash character (\') may be
entered at the beginning of a line and followed by the <Enter> key to
end an edit. The "backslash” method can make it easier to download a
program from a computer interface.

7.3.1.5. KP name/number  Kill Program

This command erases an existing program from memory, referring to it by either name or
number. An example would &P SCAN (ret). This operation frees up memory for use

with new programs. Program numbers greater than that of the killed program remain
assigned to the same programs, so a gap is created in the program numbering. Thus the
Kill Program command can be used to allow a new program (or, in conjunction with the
reName or RenumbeProgram command, an existing program with a high number) to
receive a low number (below 90) in order to be executable by thumbwheel.

7.3.1.6. LP name/number ListProgram

This command allows a program to be examined, but without the ability to modify its
contents. The program can be referred to either by name or by number, as shown above.
This command can be given a second parameter which specifies a label or line number in
the program at which to begin the command's operation.

LP XYZMOVE lists the program XYZMOVE
LP 17 lists program #17

The program listing can be paused and resumed by typing Ctrl+S and Ctrl+Q, respectively
(provided that software handshaking is enabled—see Section 4).
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7.3.1.7. LPN name/number (n)(,n2) List Program,No
Line Numbers

This command differs frorhist Program only in that there are no line numbers preceding
each line in the listing. This command can be given a second parameter which specifies a
label or line number in the program at which to begin the command's operation.

7.3.1.8. NP oldnamd,] newname réName or Renumber
Program

NP oldnumbef,] newnumber
NP numbel,] newname

NP namd,] newnumber

This command allows the name or number of a previously stored program to be changed.
(SeeEdit Program in Section 7.3.1 for allowable program names.) An examplsRs:
TEST1995, TEST1996 (ret)(or NP TEST1995 TEST1996 (ret-the comma is
optional). The program can be referred to by either its current name or its current
number. In either case, either the name or the number can be changed, depending on
whether the second parameter begins with a letter or a numeral. If the name of the
program is changed, its program number is unchangedjieadersa. If the new name or
number is already taken by another program, an error message reports this fact and the
change is not made.

Changing the program number can be very useful because only programs 1 through 89 can
be run by thumbwheel selection directly from the NEAT-300. If you have just written
program #120, for example, you could assign it to a nuaB8rwith this command. (If

all the earlier program numbers are taken, you could make room for it either by deleting
an earlier program or by using this command to assign an earlier program to #121.)
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7.3.2. Move Commands

These commands rotate the stepping motor and thus move the stage. The motor can be
stopped during a move by pressing either the STOP button on the NEAT-300 or the
ESCAPE key (ASCII 27) on the computer or terminal. In either case, the motor will
decelerate to a stop at the previously programmed deceleration rate (Section 7.3). Move
commands function in both immediate and program modes.

Other immediate-mode commands (except other moveSetriRbsition) can be executed
while an immediate-mode move command is being executed. In partRafaortStatus
returns an ‘M’ during the execution of a move command and an ‘F’ if it is finished.

A convenient alternative to continuous polling Weport Status is to enablé/love
Finished. This causes an ‘F’ (ASCII 70) to be issued at the completion of the move.

If the limit input corresponding to the move direction is activated—by the moving axis
encountering the limit position—motion in that direction will immediately stop; movement
away from the limit will be allowed, however. Thenit Stop function (seelimit Stop”
underDefault Commandm Section 7.3), when enabled, allows a host to be notified and
program execution terminated upon limit activation.

Motor current can be reduced or eliminated at standstill by use of the idle current
commands (seeldle Current, all axes” andltle Current, perAxis’under Default
Commands in Section 7.3).

7.3.21. MAnN[,n..] M ove Absolute

This command moves the current axis or axes to the given position(s), performing a
ramped trajectory move. It differs froMove Relative in that the destination depends
only on the coordinates and not on the starting position—the coordinates represent the
location of the end-point rather than the distance to be traveled. The velocities and
accelerations used are specified by Yedocity I nitial, Velocity Final and ACceleration
commands (se€rajectoryCommands in Section 7.3).

The value of the units used depends onuler Units command (seeUSer Units” in
Section 7.1 and und&fiscellaneous Commands Section 7.3). The maximum distance
able to be traversed in a single move command (“desired position” minus “current
position”) is 16777215 (when user units = 1); larger move commairtgemerate
command errors. The position for an axis may range from —2147483648 to 2147483647
(when user units = 1).
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7.3.2.2. MC[f[f...]] M ove Continuous

This command moves the current axis or axes in the given direction(s) indefinitely until
stopped by a travel limit, a user command E&TOP Input LatchReset (see ESTOP

Input Latch Reset” underMiscellaneous Command® Section 7.3) andReport
EmergencyStop underReport Command® Section 7.3). Ibeginsa ramped trajectory
move—how the movecompletesdepends on how it is stopped. The velocities and
accelerations used are specified by Yedocity I nitial, Velocity Final andACceleration
commands (undefrajectory Commandm Section 7.3). The command’s flag parameter
may be a ‘+' for a positive direction move, or a ‘— ' for negative. In single-axis mode
("AX"), the “MC” command may be entered with no parameters to initiate a positive
direction move for the currently selected axis; in all-axes mode (“AA”), parameters are
required.

7.3.2.3. MCVI[f[f...]] M ove Continuous a¥l Velocity

The “MCVI” command is identical to the “MC” command except that the velocity remains
at the initial velocity (“VI”). No velocity ramping is performed.

7.3.2.4. MPn[,n..] Move to EncodePosition

This command moves the current axis or axes to the given encoder position(s), performing
a ramped trajectory move. The velocities and accelerations used are specified by the "VI",
"VF", and "AC" commands. Note that any velocity deceleration rampithg@aeur after

the given encoder position is reached, appearing as "overshoot" past the position. The
Move to EncodePosition atVIl Velocity command (MPVI) (see in this section) may be
used in place of or after the "MP" command to correct for this position "overshoot". The
units used are encoder counts, and are not affected by the user-units value (see the "UU"
command).

Parameter range: '-8388608' to '8388607".

7.3.2.5. MPVIn|[n..] Move to EncodePosition atVI
Velocity

This command is identical to tiove to EncodePosition command ("MP") except that,
while the move is in progress, the velocity is constantly at the "VI" velocity speed. (No

velocity ramping is performed.) This results in more accurate positioning. The "VI"
velocity value may be lowered to further improve accuracy.
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7.3.26. MRn/[n..] M ove Relative

This command moves the current axis or axes by the given distance(s), performing a
ramped trajectory move. It differs fromMove Absolute in that the destination depends

not only on the coordinates but also on the starting position—the coordinates represent
the distance to be traveled rather than the location of the end-point. The velocities and
accelerations used are specified by Yedocity I nitial, Velocity Final andACceleration
commands (undéfrajectory Commandis Section 7.3).

The value of the units used depends onlker Units command (seeUSer Units” in
Section 7.1 and und@fiscellaneous Commands Section 7.3). The maximum distance
able to be traversed in a single move command (“desired position” minus “current
position”) is 16777215 (when user units = 1); larger move commairitigemerate
command errors. The position for an axis may range from —2147483648 to 2147483647
(when user units = 1).

0 The position reading may change in anomalous ways when you execute a
Move Relative command to a position that is within the range of motion of the
axis but beyond the range (—2147483648 to 2147483647) ofS¢he
PositionReportPosition parameter.

7.3.2.7. ST STop Move

The “ST” command is used to stop moves in progress. In single-axis mode (“Ax”), only
the current axis is stopped. In all-axes mode (“AA”), all the axes are stopped. This
command may also be used to terminate joystick mode (EBestick Enable” under
Joystick Commanda Section 7.3).

0 The ESCAPE key (ASCII 27) or the front-panel STOP button are often more

convenient tha®Top Move, especially since the latter cannot be used during a
program. Table 7-2 compares these three ways of “stopping the action.”
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Table 7-2 Stopping the Action: Three Methods Compared

STop Move ESCAPE Key | STOP Buttont

Stops a move in progress YES NO YES
Stops a move in progress NO2 YES YES
during a program

Aborts execution of a NO YES3 YES3
program

1 In firmware releases 2.0.0 and earlier, if the current thumbwheel setting configures
the front-panel START and STOP buttons as jog buttons for any axis, thep they
will not function as START and STOP buttons except during/at for Start
command. Instead, they will function as jog buttons. They will terminatd and
supersede moves in the axis for which they are configured, but will have no| effect
on moves in other axes and will not terminate programs. J8gd-unctionsin
Section 4. In later firmware releases, even if the START and STOP buttops are
configured as jog buttons by the thumbwheel setting, they revert to their “stop” and
“start” functions when a program is run, although only STOP should be used.

2 This is because a Stop command within a program is not executed until |moves
initiated earlier in the program are completed. Also, commands cannot be |issued
from the keyboard during program execution. Howeve3Tap command within
a program will stop an ongoing move initiated prior to program execution.

3 However, if the aborted program had been called withXlee@teProgram
command by another program, the program that called it is not aborted.
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7.3.3. Report Commands

This set of commands returns ASCII characters representing the state of the NEAT-300
and/or external devices. No additional data is required other than the two (or more)
characters of the command itself. All report commands function in both immediate and
program modes.

7.3.3.1. RA ReportAxis Status Code

This report command returns a numeric string value corresponding to the motion status of
the current axis or axes (depending on whether the controller is in single-axis mode (“Ax”)
or all-axes mode (*AA”). In all-axis mod&eport Axis Status Code returns a number

for each axis, separated by commas. The codes returned are as follows:

0 = Axis not moving (and not in joystick mode).

1 = Axis performing normal trajectory move.

2 = Axis homing; moving towards limit.

3 = Axis homing; moving out of limit.

4 = Axis in joystick mode (whether moving or not).

Joystick mode is explained in Section 7.3.11 Trajectory moves are explained in Section
7.3.6. Homing is explained in Section 7.3.5.

7.3.3.2. RAInN ReportAnalogl nput

The “RAI” command performs an analog-to-digital conversion of the voltage level at the
given analog input, and returns a numeric string representing the converted value.
(Typically—but not necessarily—analog inputs ‘AN1’ through ‘AN6’ are assigned to
various joystick motions as described in SectionJbgstick Interfacg If no parameter is

given, the analog input specified in the most recent “RAI” command is used (or the first
input (‘1") if no previous “RAI” command was issued). For analog inputs ‘AN1’ through
‘AN6’, the input voltage range of 0.0 through 5.0 volts results in returned values of ‘0’
through ‘4095’. Analog inputs ‘AN7’ and ‘AN8’ are usually factory configured to the
same voltage input range and returned values, but may be adjusted via on-board socketed
gain resistors.

Note that the values returned by this command will be different from those returned by the
Report Joystick command (undedoystick Commands Section 7.3) because of the
joystick center-offset value subtracted from the converted analog input by that command.

Parameter range: ‘1’ to ‘8.
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7.3.3.3. RCV ReportCurrentVelocity

This command returns the current actual velocity (not the setting) for the given axis or
axes. The value of the units used depends ob$keUnits command (sedJser Units”
in Section 7.1 and und&fiscellaneous Commands Section 7.3).

7.3.3.4. RD ReportDefaults

This command returns the current settinggiether these are the default settings or
not—for the command#uto Run Program, M ove Finished, SelecW/elocity SET, Set
AuXiliary Encoder InputCHannel, SefTERM inal Mode,CoM marD Input Port Select,
BaudRaT e, SoftwareHandShaK e Mode andHardwareHandshak e Mode.

0 When GPIB hardware is installed and detected by the softviride also
returns the current settings f@aPIB SRQ Bits Mask andGPIB Line
Terminator Flag. Furthermore, in GPIB mode théef[ERM” reading is
identical to that for Sele¢sPIB TeRMinal Mode.)

For some of these command&RP, CMDI, BRT SHSK, HHSK), any setting is a
default because the current setting remains when the machine is turned OFF and then ON.
For others MF, VSET, SXCH, TERM, and the GPIB commandSLTF, GSRB) a

change in the current setting does not become a new default (activated upon power-up)
unless the&saveDefaults command is executed prior to turning the machine off.

For a more complete discussion of reading default settings, see Seciiefdllt States

7.3.3.5. RDDS ReportDelta-Bits forDS Inputs

This command returns a numeric string representing a bit-mask indicating which joystick
‘DS’ inputs have had any state changes since the last time they were read with the “RDS”
command (or since power-up if no “RDS” commands have been issued)Bittddasks

in Section 7.1) Joystick input ‘DS1’ corresponds to a value of ‘1’, input ‘DS2’ to ‘2’,
input ‘DS3’ to ‘4’, and input ‘DS4’ to ‘8’. If a joystick input has changed state one or
more times, its corresponding value is added to the “delta-bit” mask value. For example, a
value of ‘15’ would indicate that all joystick inputs have had state changes. Executing the
“RDS” (Report DS Joystick Inputs) command clears this mask value to zero. The
“RDDS” command is useful in determining if a device attached to a joystick input (such as
a momentary push-button switch) has been activated since the last time it was checked.

7.3.3.6. RDFn ReportDiFferential Analog Input

Parameter range: ‘1’ to ‘8.
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7.3.3.7. RDI ReportDelta-Bits forl nputs

This command returns a numeric string representing a bit-mask indicating which digital
I/O inputs have had any state changes since the last time they were read with the “RI”
command (or since power-up if no “RI” commands have been issued).BifSdasksin
Section 7.1.) Input ‘DIO’ corresponds to a value of ‘1’, input ‘DI1’ to ‘2’, and so forth up

to ‘DI7’ corresponding to a value of ‘128(Note that this is a geometric rather than an
arithmetic progression—and that the second character in “DIO” is the letter I, not the
numeral 1.) If a digital I/O input has changed state one or more times, its corresponding
value is added to the “delta-bit” mask value. For example, a value of ‘255’ (=1+2 +4 +
8 + 16 + 32 + 64 + 128) would indicate that all digital 1/0 inputs have had state changes.
Executing the “RI” Readl nputs) command clears this mask value to zero.

The “RDI” commandis usefulin determiningif a deviceattachedto a digital 1/0 input
(suchas a momentarypush-buttonswitch) hasbeenactivatedsincethe last time it was
checked.

7.3.3.8. RDS ReportDS Joystick Inputs

The “RDS” command returns a numeric string representing a bit-mask indicating which
joystick ‘DS’ inputs are currently high (at 5 volts). (SB#-Masksin Section 7.1.)
Joystick input ‘DS1’ corresponds to a value of ‘1’, input ‘DS2’ to ‘2, input ‘DS3’ to ‘4,
and input ‘DS4’ to ‘8. (Note that this is a geometric rather than an arithmetic
progression.) If a joystick input is high, its corresponding value is added to the mask
value. For example, a value of ‘15" would indicate that all joystick inputs are high. When
this command is executed, the delta-bit-mask value reported by the “RDDS” command is
set to zero.

7.3.3.9. RE ReportEncoder

This commandeturnsa numericstring representinghe encoderposition(s)of the current
axis or axes. The units usedare encodercounts,and are not affectedby the user-units
value (see“User Units” in Section7.1 and underMiscellaneousCommandsn Section
7.3).

7.3.3.10. RES ReportEStop Input Latch

The “RES” command reports the status of the hardware latch triggered by an ESTOP
input (see ESTOP Input LatchReset”underMiscellaneous Commands Section 7.3).

The ESTOP input signal is generated by asserting low pin 22 of the DB-25S 1/O rear-
panel connector, or through the use of the internal ESTOP connector. After ESTOP is
asserted, the ESTOP input latch remains active, inhibiting all axis motion, until the “ESR”
command is executed. This command returns a ‘1’ if the latch is active, ‘0’ if not. Note
that the ESTOP latch is triggered by the transition of an ESTOP input from high to low.
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The latch may be reset (by “ESR”) even while the ESTOP input remains active—it must
become inactive (high) and then active again (low) to retrigger the latch.

7.3.3.11. RH Report ZHome Input

The "RH" command reports the state of the home/index input for the current axis or axes.
An 'H' is returned to indicate an input in the "high" (+5V) state, or an 'L' is returned to
indicate an input in the "low" (ground) state. The reports returned by this command are
not affected by the Z/HoMe Input Polarity” command (undeHoming Commands
Section 7.3).

7.3.3.12. RI Reportl nputs

This command returns a numeric string representing a bit-mask indicating which digital
I/O inputs are currently high (at 5 volts). (S8#-Masksin Section 7.1.) Input ‘DIO’
corresponds to a value of ‘1’, input ‘DI1’ to ‘2’, and so forth up to ‘DI7’ corresponding
to a value of ‘128'. (Note that the second character in “DIO” is the letter I, not the
numeral 1.) If a digital 1/0O input is high, its corresponding value is added to the mask
value. For example, a value of ‘255 (=1 +2 + 4+ 8 + 16 + 32 + 64 + 128) would
indicate that all digital 1/0 inputs are high. When this command is executed, the delta-bit-
mask value reported by the “RDI” command is set to zero.

7.3.3.13. RIB Reportlnputs aBBinary

This command displays the current status of the digital inputs as a binary numeric string of
8 characters, where each character is a '1' or a '0". The rightmost character represents input
#0, the one to its left represents input #1, and so forth up to the leftmost character, which
represents input #7. A 'l' indicates an input in the "high" (>0 volts) state, while a ‘0’
indicates an input in the low (0 volts) state.

7.3.3.14. RIH Reportl nputs adHex

This command displays the current status of the digital inputs as an hexidecimal numeric
string.

7.3.3.15. RIS Reportlnputs as HLString

This command displays the current status of the digital inputs as a string of 8 characters,
where each character is an 'H' or an ‘L'. The rightmost character represents input #0, the
one to its left represents input #1, and so forth up to the leftmost character, which
represents input #7. An 'H' indicates an input in the "high" (>0 volts) state, while an 'L’
indicates an input in the low (0 volts) state.
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7.3.3.16. RJ ReportJoystick

This command reports as a numeric stringjalgstick input valuewhich (with usual input
connections) basically represents for each axis the deviation of the joystick itself from its
center position (defined with thdoystick Center Value command or tldeystick Auto-

Zero command). Usually, of course, the center position will be vertical.

Determining the joystick input for a given axis involves two steps:

* an analog input voltage that varies with the position of the joystick itself is converted
to a digital value in a 12-bit analog-to-digital conversion, as explained &edgting
and Setting Joystick Valuea Section 13. This digitized value rises (or falls)
continuously as the joystick sweeps through its arc from one side to the other;

* the joystick center value (set with theystick Center Value command or tBeystick
Auto-Zero command) is subtracted from this digitized input value, so as to give the
joystick input a value of zero at the center (vertical) position.

If the joystick center value has been set with Jbgstick autoZero command while the
joystick was in a vertical position, the joystick input value (analog input voltage minus
center value) is negative when the joystick is pushed to one side, positive when pushed to
the other side, and is usually approximately proportional to the angular displacement of
the joystick from the vertical. This value plays a key role in setting the joystick target
velocity, as described in Section 13.

In all-axis mode ReportJoystick returns a number for each axis, separated by commas.
When a joystick input is attached to a joystick device, the returned values should be near
zero when the joystick is centered, and be a positive or negative value when the joystick is
moved away from center. THeystickZero command may be used to set the center zero
value (sedgloystick Commanda Section 7.3).

0 Normally, the digitized analog input voltage fed into the joystick input calculation
for each axis is that which varies with the joystick position in that axis. (The
various (digitized) analog inputs can be read with Report Analog Input
command.) However, th@oystick Input Channel command (undeloystick
Commandsn Section 7.3) can be used to connect any of the eight analog input
lines with any of the joystick axes, allowing for sophisticated guidance patterns for
the joystick control. If the input for a given axis represented the output of some
device, then the joystick input value—and hence the motion of that axis—would be
controlled by that device rather than by the position of the joystick handle.

7.3.3.17. RJL ReportJoystick PositiorL imits

This command reports the joystick travel-limit status of the current axis or axes. These
software position limits are set by the “JNL” and “JPL” commands (&&estick
Commandsn Section 7.3). An active limit indicates that the axis has traveled beyond the
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limit position. If no joystick limits are active for an axis, an ‘X’ is returned. If the positive
direction joystick limit is active, a ‘+’ is returned. If the negative direction joystick limit is
active, a ‘—’ is returned. If both joystick limits are active (e.g., if JPL is set to a value less
then JNL), a ‘+-’ is returned. This command will show when the current position is
beyond a joystick limit regardless of whether or not joystick mode is active.

7.3.3.18. RL ReportLimits Status

This command reports the travel limit status of the current axis or axes. If no limits are
active for an axis, an ‘X’ is returned. If the positive direction travel limit is active, a ‘+’ is
returned. If the negative direction travel limit is active, a ‘= is returned. If both travel
limits are active, a ‘+-' is returned. If more than one axis is current, the statastowill

be reported in sequence, separated by commas on a single line.

[0 An active limit indicates that the axis has traveled beyond the limit position. If
both the positive and negative limits are active, this indicates either that the
axis is not set up or that there may be a wiring or limit hardware problem.

[0 The position of eaclimit is factory-set to avoid mechanical damage to the
stage. Limit-positions cannot be changed by any software command.

7.3.3.19. RLEM ReportLastError Message

The “RLEM” command returns the text associated with the last command error that
occurred. If no errors have occurred, the text “No Error” will be returned. This
command is useful when a terminal mode (SEERM inal Mode” underCommunication
Configuration Command® Section 7.3) is selected which does not generate command
error messages—it can be used to fetch the error message text after the error is detected.

The command error codes and associated messages are given in Table 7-3.
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Table 7-3 NEAT-300 Series Error—-Codes and
Messages Reported by RLEM & RLER

Code Message
0 No error
1 Hardware error initializing serial port
2 Hardware error initializing timer channel
3 Hardware error initializing axis functions
4 Unrecognized command
5 Command not implemented
6 Command not allowed for axis type
7 No parameters allowed for command
8 llegal numeric parameter
9 Required parameter(s) missing for command
10 Parameter(s) required in all-axes mode
11 Too many parameters for single axis mode
12 Too many parameters for command
13 Parameter value out of range
14 Fractional parameter value not allowed
15 Axis select letter out of range
16 Parameter syntax error
17 Query invalid for command
18 Parameter(s) not allowed in query command
19 Emergency Stop detected, enter 'ESR' to clear
20 Command not allowed while any axis in motion
21 Initial velocity (V1) greater then final (VF)
22 Initial homing vel (HI) greater then final (HF)
23 Move distance too large
24 Command not allowed in all-axes mode
25 Unable to recover NVRAM, resetting to defaults
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7-28

Table 7-3 NEAT-300 Series Error—-Codes and
Messages Reported by RLEM & RLER

Code Message

26 NVRAM error, recovered from backup copy

27 Unrecognized front panel input detected [Bad
button/thumbwheel combination upon power-up/resef.]

28 Unable to initialize program memory area [System
error—call factory.]

29 Unable to allocate—out of program memory

30 Unable to recover program memory area, resetting
[Programs & settings in non-volatile memory were log

—+

]

31 Program name required

32 Program name too long

33 Program name already in use

34 Program number already in use

35 llegal characters in program name

36 No matching program names found

37 No matching program numbers found

38 Program is currently executing

39 Command not allowed in a program

40 Command only allowed in a program

41 llegal label--must start with a letter

42 llegal characters in label

43 Duplicate label in program

44 No matching line or label for command

45 JP to BS command not allowed

46 Unable to execute Call Sub--out of memory

47 No Call Sub executed for End Sub command

48 Unable to execute command: out of memory

49 Program aborted, axis in limit detected
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Table 7-3 NEAT-300 Series Error—-Codes and
Messages Reported by RLEM & RLER

Code Message

50 User abort input detected

51 No matching entry for Auto Run Program #

52 Error initializing GPIB port [GIPB option not installed
or system error.]

53 Error allocating GPIB 1/O buffers [System error—ca
factory.]

54 Hardware error initializing axis board [System error—
call factory.]

55 Hardware error initializing 1/0 board [System error—
call factory.]

56 Memory error initializing axis-1/0O functions [System
error—call factory.]

57 Internal memory allocation error [System error—call
factory.]

7.3.3.20. RLER ReportL astERror code

The "RLER” command returns a numeric string representing the error code associated
with the last command error that occurred. If no errors have occurred, the code ‘0’ will
be returned. This command is useful when a terminal mode (see “TERMinal Mode”
command, undeCommunication Configuration Commanifs Section 6.3) is selected

which does not generate command error messages—it can be used to fetch the error code
after the error is detected. See the description of the “RLEM” command for a list of
command error codes and messages.

7.3.3.21. RMF ReportM oving Flags

This command returns essentially the same informationRegort Moving Status
Character, but represented by a bit-mask rather than one or more characters, thus enabling
a computer to receive the moving status of all axes in one numeric value. The command
returns a numeric string representing the moving status of all the axes in the controller.
The number is a decimally represented unsigned 16-bit integer. Each axis corresponds to
a binary bit position in the number, where X" is ‘1’, 'Y" is ‘2, ‘Z' is ‘4’. When an axis is
moving, its bit is set to one. Therefore, when no axes are moving, the command returns
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‘0’. Examples: When only the ‘Z’ axis is moving, ‘4’ is returned. When the only the ‘X’
and ‘Z’ axes are moving, ‘5’ is returned (‘1'+‘4’).

7.3.3.22. RO ReportOutputs

This command returns a numeric string representing a mask value which indicates the
current states of the digital I/O outputs, using the same scheme &gettltputs
command. (Sedit-Masksin Section 7.1, andet Outputs underSet Command
Section 7.3).

7.3.3.23. ROB ReportOutputs asBinary

This command displays the current status of the digital outputs (which are set by the "Set
Output” ("SO") command) as a binary numeric string of 8 characters, where each
character is a '1' or a '0". The rightmost character represents output #0, the one to its left
represents output #1, and so forth up to the leftmost character, which represents output
#7. A'l' indicates an output in the "high" (>0 volts) state, while a '0' indicates an output in
the low (O volts) state.

7.3.3.24. ROH ReportOutputs asHex

The "ROM" command displays the current status of the digital outputs (which are set by
the "Set Output” ("SO") command) as an hexidecimal numeric string.

7.3.3.25. ROS  ReportOutputs as HLString

This command displays the current status of the digital outputs (which are set by the "Set
Output” ("SO") command) as a string of 8 characters, where each character is an 'H' or an
'L". The rightmost character represents output #0, the one to its left represents output #1,
and so forth up to the leftmost character, which represents output #7. An 'H' indicates an
output in the "high" (>0 volts) state, while an ‘L' indicates an output in the low (0 volts)
state.

7.3.3.26. RP  ReportPosition
The “RP” command returns a numeric string representing the position(s) of the current
axis or axes. The value of the units used depends doserdJnits command (sedser

Units in Section 7.1 and und@fiscellaneous Commands Section 7.3). In all-axes
mode, the position of each axis is given, separated by commas on a single line.
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7.3.3.27. RR ReportRevision

The “RR” command returns a revision string which indicates the name and version level of
the controller. The format is as follows: “NEAT-xxx Version y.y.y”, where “xxx” would
be the model number and “y.y.y” would be the version level of the controller.

7.3.3.28. RS  Report MovingStatus Character

This command returns a string which indicates the motion status of the current axis or
axes. If an axis is in motion, an ‘M’ is returned. If an axis is not in motion, an ‘F’ is
returned. In all-axes mode, a value is returned for each axis, separated by commas. This
command returns essentially the same informationRaport Moving Flags, but
represented by one or more characters rather than a bit-mask.

7.3.3.29. RV Report Velocity/AcceleratioVv alues

This command reports the current initial velocity, final velocity, and acceleration, as well
as the homing versions of these, for the current axis or axes. For single-axis mode (“Ax”),
the report format looks like this:

“VI n, VF n, ACn, H n, HF n, HA n”"

where each ‘n’ is the corresponding value. For all-axes mode (“AA”), each axis in the
controller has a line in the output:

“Axis #x, VI n, VF n, AC n, HI n, HF n, HA n”

where ‘X’ is the number of the axis being outputted (‘0’ for X', ‘1’ for Y’, etc.). In
certain terminal modes, only the velocity and acceleration numeric strings and the comma
separators are returned by the "RV’ command (s@&RMinal Mode” under
Communication Configuration CommanidsSection 7.3).

0 The velocity and acceleration settings actually used by the controller may differ
somewhat from those set by the user (see note at the beginingjexftory
Commands,Section 7.3.6). Furthermore, changes in the setting of one
parameter can affect the actual setting used for another. Therefore, if exact
values of trajectory variables are important to your application, it is wise to
check theReport Velocity/Accelerationvalues command after setting all
variables.

7.3.3.30. RXE Report AXiliary Encoder

The “RXE” command returns a numeric string representing the current value in the
auxiliary encoder counter—this counter is separate from other axis hardware, and is used
primarily in generating output pulses at preprogrammed axis positions. The units used are
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encoder counts, and are not affected by the user-units valudJserJhits” in Section
7.1 and undeMiscellaneous Commands Section 7.3). Thé&et AuXiliary Encoder
Input CHannel command is used to set the input source for the counter (se€sander
Commandsn Section 7.3).

7.3.3.31. RZ ReportZ/Home Active State

This command reports the active state of the home/index input for the current axis or axes.
An '1'is returned to indicate an active home/index input, or a ‘0’ is returned to indicate an
inactive input. The actual input level (high/low) corresponding to an active state is
determined by theZ/HoMe Input Polarity" command (undeHoming Command
Section 7.3).
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7.3.4. Set Commands

7.3.4.1. SAXD Save AXis Defaults

This command is similar to th&8ave Defaults command (below), but differs in two
respects:

1. It affects only those variables that can have distinct values for each axis;

2. If the command is executed while in single-axis mode, only variables in the selected
axis are affected.

The affected variables are:

* Trajectory & homing commands (BA, Bl, BF; AC, VI, VF; HDST, HM, HA, HI, HF,
ZHMP)

* Joystick commands (JA, JC, JG, JIC, IMAX, JMIN, JNL, JPL, JQI, JZ)

e Default commands (IC, ICA, IDL*, IDLA, LIMP*, L§, LSA)
* Miscellaneous commands (LPUP, UU)

*A new LIM it Polarity default can be set by tHéave AXis Defaults command in
firmware releases later than version 2.0.0.

T The variables set byS andIDL are affected by th&ave AXis Defaults command,
even though these commands cannot themselves change the values of their varables
on a per-axis basis, because the variables are nevertheless assigned to specific axes.

The advantage of this command is that it allows you to change the default settings for axis
variables without affecting the defaults of any non-axis variables you may have also
changed during the current session that would be affected if you us&dvinBefaults
command instead. Furthermore, you can change the defaults for one axis while leaving
the settings for other axes unaffected.

7.3.4.2. SD SaveDefaults

This command, when executed, sets the current values of a number of variables as the new
default values, to which the system will revert upon power-up. Each of these variables
can be changed as the parameter of some other command, but the new values are usually
lost when the machine is turned off. ThaveDefaults command stores the current value

of these variables in non-volatile memory, making any new values permanent. However,
defaults set with th&ave Defaults command can be overridden by Master Reset (Section
4.7), which returns all defaults to their factory settings. (For a list of the factory-set
defaults, see Section 15efault State3.

Although the Save Defaults command affects variables that are parameters of other
commands, it accepts no parameters itself, but rather resets the values of all of these
variables at once. (By contrast, tBave AXis Defaults command allows you to set
defaults for just the variables which are axis-specific, and to set them on either an all-axes
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or a per axis basis—but, likBave Defaults, it sets all such variables at once without
allowing parameters.) The variables affected are:

» Communication configuration commands (GLTF, GSRB, TERM)
» Default commands (IC, ICA, IDL, IDLA, LS, MF)

» Joystick commands (JA, JC, JG, JIC, JIMAX, JMIN, JNL, JPL, JZ)
* Miscellaneous commands (LPUP, UU)

* Set commands (SR, SXCH)

* Trajectory & homing commands (BA, BI, BF; AC, VI, VF; HDST, HM, HA, HI, HF;
& VSET, ZHMP

[0 Caution: Save Defaults changes the defaults af these variables that have
non-default values at that moment—it does not restrict its action to those you
intendto change. If you have altered certain variables during the course of a
long session and then forgotten this, the current values will become new
defaults and you will not know it.

Thus it always wise, before usirgave Defaults, to turn the controller off,
power-up, then change only those variables for which you want new defaults.
To confirm the new settings, immediately turn the machine off and power-up
again, then check the new values. (An alternative to machine power-down and
power-up is thd(RESET command (undebefault Commands Section 7.3.)

0 Certain commands (ARP, BRT, CMDI, GADR, HHSK, SHSK) change the
default setting for their variables directly, without the need $&ee Defaults
command.

7.3.4.3. SEn[n..] SetEncoder

The “SE” command is used to set the encoder position(s) for the current axis or axes.
(The encoder position of each axis is automatically set to ‘0’ at power-up, eveisave
Defaults command has been used.) The units used are encoder counts, and are not
affected by the user-units value (see SectiorEh2pder InterfaceandUserUnits under
Miscellaneous Commandts Section 7.3).

Parameter range: ‘-8388608’ to +'8388607"

7.3.4.4. SO I[,i] Set Outputs

The "SO" command is used to set the states of the digital outputs. The given parameters
are analogous to the inputs codes specified above, where a single numeric-integer may be
specified to set all the bits to the given values; two numeric-integers may be specified as a
selection "mask” and "value"; an "HLX"-type string may be specified; or a series of
numeric "HL"style parameters may be specified to affect the given output bits. The
numeric-integer parameters may be entered as decimal values, or as hexidecimal values
whenever a parameter is followed by an 'H'.
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7.3.4.5. SPn[,n.] SetPosition

This command sets the current axis or axes to the given position(s). This does not mean
that the axis is moved to that position, but rather that the coordinates of that position are
assigned to the current location of the axis. This allows you to chose the most convenient
coordinate system for calculating axis locations and moves. The value of the units used
depends on the&Jser Units command (seeUser Units” in Section 7.1 and under
Miscellaneous Commanids Section 7.3). At power-up, the current location of each axis

is set as ‘0’, even if thBaveDefaults command has been used.

Parameter range: ‘—2147483648’ to ‘2147483647".

(when user units = 1)
7.3.4.6. SR Set Relay

This command turns the relay switch ON (SR1) or OFF (SRO0). The relay switch (Section
14) is a single-pole, double-throw, normally open, normally closed relay that can carry up
to 30 volts AC or DC and can control any device external to (or even internal to).the

housing of the 300 Series unit. This allows a device such as a light source, spindle or
external controller to be activated and deactivated at appropriate points in a program,
synchronized with events in the motion of the stage.

The default state of this command, as shipped, is OFF. The default setting can be altered
by using ‘SR1’ (or ‘SRO’ if the current default is ON) followed by Beve Defaults
command. The factory-set default can be restored with Master Reset (Section 4.7).

7.3.4.7. SXCH n [/f] Set AuXiliary Encoder InpuCHannel

This command selects the input source for the auxiliary encoder counter, which generates
output pulses at preprogrammed axis positions and is separate from other axis hardware.
The first parameter (‘n’) selects which axis will serve as the input source, where ‘0’ selects
‘X', ‘1’ selects 'Y’, and so forth. A setting of ‘-1’ means that no axis is selected. If no
first parameter is entered, the selected axis will remain unchanged. (However, at power-
up the selected axis is always reset to ‘X’ and the count value is reset to ‘0’.) The second
parameter (‘f) is a flag value that determines which axis source type the counter input
comes from. A ‘O’ selects the step output; a ‘1’ selects the encoder input for the axis. If
no second parameter is entered then the input source type will remain unchanged.

At power-up, the controller is configured to get its input from the ‘X’ axis step output
(parameter “0,0”), but this can be changed with Saee Defaults command (unde&et
Commandsn Section 7.3). The factory-set default can be restored with Master Reset
(Section 4.7). The “RXE” command is used to read the current auxiliary count value.

Parameter range: ‘-1’ to ‘#, where #” is the total number of axes
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0 When the auxiliary encodeeceives its input from the step output (f = 0), an
increment of ‘1’ in the auxiliary encoder count represents the same distance
traveled as an increment of ‘1’ in the position of the selected axis reported by
the RP command (if user units = 1; déser Units in Section 7.1 and under
Miscellaneous Commands Section 7.3 ). Furthermore, both are set to a
value of ‘0’ at power-up.

However, the two measures differ:

1) Position is reset to ‘0’ at each home move and to specified values with
the Set Position command, whereas the auxiliary encoder count is not.

2) Position is tracked independently with a separate variable for each axis,
whereas the auxiliary encoder count is only one variable whose value
does not change/hen it is reassigned to a different axis (or even when
it is reassigned between the step output and the encoder input).

3) Changes in selected axis for position (in single-axis mode) and for
auxiliary encoder count are independent of one another.

7.3.4.8. SXEil[,i] Set Auxiliary Encoder

This command allows the controller's auxiliary encoder, which is read with the "Report
Auxiliary Encoder” ("RXE") command, to be set to the given 24-bit signed integer. The
"Set Auxiliary Input Channel" ("SXCH") command is used to configure the use of this
counter.

Parameter range: ‘-8388608’ to ‘8388607.

7.3.5. Homing Commands

7.3.5.1. HAnN|[n..] HomingAcceleration

This command sets the trajectory ramp acceleration used for homing moveb (see *“
Home” later in Section 7.3.5) on the current axis or axes—it may be changed while
motion is in progress, and the change will take effect during the current move. The value
of the units used depends on thser Units command (seeUser Units” in Section 7.1

and undeMiscellaneous Commands Section 7.3).

The factory-set default, to which the system reverts at power-up, is ‘50,000

steps/secor%l. A new default can be set with either t8ave Defaults or theSave AXis
Defaults commands (und&et Command® Section 7.3), althougBAXD in single-axis

mode will save the new setting as a default only for the selected axis. The factory-set
default can be restored with Master Reset (Section 4.7).

7-36 Revision 1.03, Firmware Version 2.5.2 Operator’'s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NEAT-300 Series NEAT-300 Command Set

The “HA?” query (as well as thReport Velocity/Acceleration/alues command—see
under Report CommandgsSection 7.3.3) reports the homing acceleration setting(s)
actually used by the controller, which may differ somewhat from those set by the user (see
note at the beginning ofrajectory CommandsSection 7.3.6). If exact values of
trajectory variables are important to your application, it is wise to checlRéport
Velocity/AcceleratioriValues command after setting all variables.

Parameter range: ‘150’ to ‘737280000’ steps/sec/sec. (when user units = 1)

7.3.5.2. HDSTn[,n..] Homing SearclbiSTance

TheHoming SearcibiSTance command is used in conjunction with homing mode '5' (see
the Homing M ode command in this section). In a "mode 5" homing move, after the first
index-finding pass (at "HF" velocity), the axis is moved away from that index position by
the distance specified in this command (unless "HDST" is set to zero — see below). The
direction of this move is opposite the original homing direction (the direction specified in
the "MH" command). The axis is then moved at "HI" velocity into the index, in the
original homing direction. This last lower-speed mode provides optimal accuracy in index
position capturing.

The Homing Search Distance may also be set to zero — in this case, after the index is
found on the first pass, no additional "HI' velocity move is performed. Instead, the axis is
moved back to the position at which index was detected (to make up for any "overshoot"
caused by velocity ramp-down from "HF"). For higher "HF" velocities, this method may
not be as accurate.

HDST may range from ‘0’ to '‘8388607'. The value of the units used depends Wsethe
Units command (sedJserUnits” in Section 7.1 and und@iscellaneous Commands
Section 7.3). The optimal setting for this distance will vary, dependirggcmsystem. If

the setting is too low, the controller may "miss" the index signal on the second pass
because it was not able to "back-away" far enough. If the setting too high, the axis may
"crawl-along" slowly for a long period of time in search of the index position.

The factory default on each axis is '100". A new default can be set with eittgavihe
Defaults or theSave AXis Defaults commands (und&et Commands Section 7.3),
althoughSAXD in single-axis mode will save the new setting as a default only for the
selected axis. The factory-set default can be restored with Master Reset (Section 4.7).

7.3.5.3. HFn[n.] Homing VelocityFinal
This command sets the final velocity used for homing moves [exe€ Home” later in
Section 7.3.5) on the current axis or axes—it may be changed while motion is in progress,

and the change will take effect during the current move. In a ramped trajectory move, this
is the velocity reached at the top of the ramp. The value of the units used depends on the
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User Units command (seeUser Units” in Section 7.1 and undeMiscellaneous
Commandsn Section 7.3).

The factory-set default, to which the system reverts at power-up, is ‘20,000 steps/second’.
A new default can be set with either tBave Defaults or theSave AXis Defaults
commands (undeédet Commandsa Section 7.3), althougBAXD in single-axis mode will

save the new setting as a default only for the selected axis. The factory-set default can be
restored with Master Reset (Section 4.7).

The “HF?” query (as well as thReport Velocity/AcceleratiorValues command—see
under Report CommandsSection 7.3.3) reports the final homing velocity setting(s)
actually used by the controller, which may differ somewhat from those set by the user (see
note at the beginning ofrajectory CommandsSection 7.3.6). If exact values of
trajectory variables are important to your application, it is wise to checlRéport
Velocity/AcceleratioriValues command after setting all variables.

Parameter range: ‘1’ to ‘2457450’ steps/sec. (when user units = 1)

7.3.5.4. HIn[,n..] Homing Velocityl nitial

The “HI” command sets the initial velocity used for homing moves (see next command) on
the current axis or axes. In a ramped trajectory move, it is the “instantaneous” velocity
achieved at the start of the ramp. The value of the units used dependdJsertbaits
command (seeUserUnits” in Section 7.1 and und&fiscellaneousCommands in Section

7.3).

The factory-set default, to which the system reverts at power-up, is ‘2,000 steps/second’.
A new default can be set with either tBave Defaults or theSave AXis Defaults
commands (undeédet Commandsa Section 7.3), althougBAXD in single-axis mode will

save the new setting as a default only for the selected axis. The factory-set default can be
restored with Master Reset (Section 4.7).

The “HI?” query (as well as th®eport Velocity/AcceleratiorValues command—see
under Report CommandsSection 7.3.3) reports the initial homing velocity setting(s)
actually used by the controller, which may differ somewhat from those set by the user (see
note at the beginning ofrajectory CommandsSection 7.3.6). If exact values of
trajectory variables are important to your application, it is wise to checlRéport
Velocity/AcceleratioriValues command after setting all variables.

Parameter range: ‘1’ to ‘2457450’ steps/sec. (when user units = 1)

O If HI is changed while motion is in progress, this will not have any immediate
effect—even if it causes changes in the RV readings for HF or HA—but it may
affect how the move terminates. Thus such changes are to be avoided.
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7.3.5.5. HMn|[,n..] HomingM ode

The "HM" command selects which homing mode is used by the "Move Home" ("MH")
command for the current axis or axes. The "HM?" query returns the current homing
mode. Parameter range: ‘0O’ to '5'. The factory default for "HM" on each axis is ‘0. A
new default can be set with either teve Defaults or theSave AXis Defaults commands
(underSet Command® Section 7.3), althougBAXD in single-axis mode will save the

new setting as a default only for the selected axis. The factory-set default can be restored
with Master Reset (Section 4.7).

Currently implemented Homing Modes include:
HM =0

MH executes a limit-switch homing sequence on the current axis or axes. The sequence
consists of beginning a ramped trajectory move in the given direction (using the homing
versions of initial velocity, “HI”, final velocity, “HF”, and acceleration, “HA”), and
continuing it until a travel limit in that direction is encountered. The axis is then moved
away from the limit at the homing initial velocity speed, “HI”, until the limit becomes
inactive. Then the axis is stopped and its motor and encoder positions are set to zero.
Due to the hysteresis inherent in most limit sensors, this position can be moved to without
fear of activating the limit.

0J Limit-positions cannot be changed by any software command.
HM =5

MH executes an index-sensor homing sequence on the current axis or axes. The sequence
consists of beginning a ramped trajectory move in the given direction (using the homing
versions of initial velocity, "HI", final velocity, "HF", and acceleration, "HA"), and
continuing it until an active signal from an index-sensor is detected or a travel limit is
encountered. If a travel limit is encountered, the homing move resumes in the opposite
direction. If the opposite-side travel limit is then encountered, the homing sequence is
aborted. After an index-sensor is detected, the axis is positioned for an "HI" velocity
move, in the given homing direction, into the index-sensor. The distance of this last, "HI"
velocity move is determined by the "Homing Search Distance" (see the "HDST"
command). After the sensor is detected again, the axis is stopped, the motor and encoder
positions for the axis are set to zero, and the homing sequence is complete.

0 Note that care must be taken in the magnitude of the "HI" and "HF" velocity

settings — in some cases, setting these speeds too high can cause the
controller to "miss" the index signal.
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7.3.5.6. MH [f,[f,...]] MoveHome

This command executes a limit-switch or index-sensor homing sequence on the current
axis or axes. The details of the sequence are determined Hypthiag M ode command

(see in this section): a limit-switch homing sequence is performed if HM = 0, and a index-
sensor homing sequence if HM = 5.

The flag parameter may be a ‘=’ or ‘0’ for a home move into the negative direction travel
limit, or a ‘+" or ‘1’ for the positive limit. In single-axis mode (“Ax"), the “MH”

command may be entered with no parameters to initiate a negative direction homing
sequence for the currently selected axis; in all-axes mode (“AA”), parameters are required.

O If you useMove Home in single-axis mode, remember that it is riegative
MH command that requires no parameters. MH and MH- are the same, and
the opposite of MH is MH+.

The "MH?" query may be used to determine if a previously executed homing sequence
was successful. The query returns a '1' for a successfully homed axis; otherwise, a ‘0’ is
returned.

7.3.5.7. ZHMP Z/HoM e InputPolarity

This command sets the active state of the home/index input for the current axis or axes. A
'0' corresponds to a "low" (ground) active input; a '1' corresponds to a "high" (+5V) active
input. The factory default on each axis is '0. A new default can be set with either the
Save Defaults or theSave AXis Defaults commands (und&et Command® Section

7.3), althoughSAXD in single-axis mode will save the new setting as a default only for
the selected axis. The factory-set default can be restored with Master Reset (Section 4.7).

7.3.6. Trajectory Commands

Due to the nature of the motion-control hardware used in this contrkeractual
velocities and accelerations used in motion trajectories may vary slightly from the
values entered by the userFor example, despite the stated ranges of acceleration, initial
velocity and final velocity variables—AC, VI & VF; or BA, Bl & BF; or HA, HI & HF—

—the minimum valueactually availablefor each variable increases as a function of the
other two. (The controller wikcceptany combination within the stated parameter ranges

for each variable, but ivnot necessarilyutilize the low-end values.) You wileceive an

error message at the time of a move command if the final velocity is less than the initial
velocity. Other than that, unless you query for the actual values (see next paragraph), the
controller will not let you know of any changes it has made in the values that you entered.

This adjustment of user-set values is inherent in the hardware which allows for both very

small (1 pulse per second) and very large (2,457,450 pulses per second) motion velocities.
The change will usually be less than 1% of the value, except when combinations of very
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large and very small values are entered at the same time (e.g., a final velocity of 10 with an
acceleration of 5,000,000)The “Report Velocity/Accelerationalues” commandunder

Report CommandsSection 7.3.3)and the query associated with each trajectory
command will return the actual velocity and acceleration values used in motion
trajectories. If exact values of trajectory variables are important to your application, it

is wise to confirm the actual values with tReport Velocity/AcceleratioriValues
command after setting all variables.

7.3.6.1. ACnN[,n.] ACceleration

This command sets the trajectory ramp acceleration used for moves on the current axis or
axes. It may be changed while motion is in progress, and the change will take effect during
the current move. The value of the units used depends dustrdJnits command (see
“UserUnits” in Section 7.1 and und&fiscellaneous Commands Section 7.3).

The factory-set default, to which the system reverts at power-up, is ‘100,000

steps/secor%l. A new default can be set with either tBave Defaults or theSave AXis
Defaults commands (und&et Command® Section 7.3), althougBAXD in single-axis

mode will save the new setting as a default only for the selected axis. The factory-set
default can be restored with Master Reset (Section 4.7).

The “AC?” query (as well as thReport Velocity/Acceleratioralues command, under
Report Commandms Section 7.3) reports the acceleration setting(s) actually used by the
controller, which may differ somewhat from those set by the user (see note at the beginning
of Trajectory CommandsSection 7.3.6). If exact values of trajectory variables are
important to your application, it is wise to check Beport Velocity/AcceleratiorValues
command after setting all variables.

Parameter range: ‘150’ to ‘737280000’ steps/sec/sec. (when user units = 1)

7.3.6.2. BAn[,n..] JogButtonAcceleration

This command sets the trajectory ramp acceleration used for jog moves on the current axis
or axes. It may be changed while motion is in progress, and the change will take effect
during the current move. The value of the units used depends is¢hgnits command

(see UserUnits” in Section 7.1 and undéfiscellaneous Commands Section 7.3).

The factory-set default, to which the system reverts at power-up, is ‘250,000

steps/secor%l. A new default can be set with either tBave Defaults or theSave AXis
Defaults commands (und&et Command® Section 7.3), althougBAXD in single-axis

mode will save the new setting as a default only for the selected axis. The factory-set
default can be restored with Master Reset (Section 4.7).

The “BA?” query reports the jog acceleration setting actually used by the controller, which
may differ somewhat from that set by the user (see note at the beginnimgjexftory
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CommandsSection 7.3.6). If exact values of trajectory variables are important to your
application, it is wise to check the BA?, BI? and BF? queries after setting all variables.

Parameter range: ‘150’ to ‘737280000’ steps/sec/sec. (when user units = 1)

7.3.6.3. BFn/[n.] JogButton VelocityFinal

This command sets the final jog velocity for the current axis or axes—it may be changed
while motion is in progress, and the change will take effect during the current move. In a
ramped trajectory move, this velocity is reached at the top of the ramp. The value of the
units used depends on tbserUnits command (sedJserUnits” in Section 7.1 and under
MiscellaneousCommands in Section 7.3).

The factory-set default, to which the system reverts at power-up, is ‘20,000 steps/second’.
A new default can be set with either tlsave Defaults or theSave AXis Defaults
commands (undeget Command® Section 7.3), althougBAXD in single-axis mode will

save the new setting as a default only for the selected axis. The factory-set default can be
restored with Master Reset (Section 4.7).

The “BF?” query reports the final jog velocity setting actually used by the controller, which
may differ somewhat from that set by the user (see note at the beginnimgjexftory
CommandsSection 7.3.6). If exact values of trajectory variables are important to your
application, it is wise to check the BA?, BI? and BF? queries after setting all variables.

Parameter range: ‘1’ to ‘2457450’ steps/sec. (when user units = 1)

0 As with VF and VI, or HF and HI, BF must be greater than Bl for a move to
take place, even though values can be entered that reverse this condition.
Unlike command-driven moves, however, an attempt to jog the device when
BF < BI will not generate an error message. The axis will simply not move.
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7.3.6.4. BIn[n..] JogButton Velocityl nitial

The “BlI” command sets the initial jog velocity for the current axis or axes. In a ramped
trajectory move, Bl is the “instantaneous” velocity achieved at the start of the ramp. The
value of the units used depends on ltleer Units command (seeUSer Units” in Section

7.1 and undeMiscellaneous Commands Section 7.3).

The factory-set default, to which the system reverts at power-up, is ‘2,000 steps/second’.
A new default can be set with either tlsave Defaults or theSave AXis Defaults
commands (undeéset Command®s Section 7.3), althougBAXD in single-axis mode will

save the new setting as a default only for the selected axis. The factory-set default can be
restored with Master Reset (Section 4.7).

The “Bl?” query reports the initial jog velocity setting actually used by the controller, which
may differ somewhat from that set by the user (see note at the beginnimgjexftory
CommandsSection 7.3.6). If exact values of trajectory variables are important to your
application, it is wise to check the BA?, BI? and BF? queries after setting all variables.

Parameter range: ‘1’ to ‘2457450’ steps/sec. (when user units = 1)

0 As with VF and VI, or HF and HI, BF must be greater than Bl for a move to
take place, even though values can be entered that reverse this condition.
Unlike command-driven moves, however, an attempt to jog the device when
BF < Bl will not generate an error message. The axis will simply not move.

0 If Bl is changed while motion is in progress, this will not have any immediate
effect—even if it causes changes in the BF? or BA? readings—but it may affect
how the move terminates. Thus such changes are to be avoided.

7.3.6.5. VFn[n.] Velocity Final

This command sets the final velocity for the current axis or axes. It may be changed while
motion is in progress, and the change will take effect during the current move. In a ramped
trajectory move, this velocity is reached at the top of the ramp. The value of the units used
depends on thdJser Units command (seeUSer Units” in Section 7.1 and under
Miscellaneous Commands Section 7.3).

The factory-set default, to which the system reverts at power-up, is ‘40,000 steps/second’.
A new default can be set with either tlsave Defaults or theSave AXis Defaults
commands (undeset Command®s Section 7.3), althougBAXD in single-axis mode will

save the new setting as a default only for the selected axis. The factory-set default can be
restored with Master Reset (Section 4.7).

The “VF?” query (as well as tHeeport Velocity/Acceleratioalues command—see under

Report CommandsSection 7.3.3) reports the Velocity Final setting(s) actually used by the
controller, which may differ somewhat from those set by the user (see note at the beginning
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of Trajectory CommandsSection 7.3.6). If exact values of trajectory variables are
important to your application, it is wise to check Beport Velocity/AcceleratiorYalues
command after setting all variables.

Parameter range: ‘1’ to ‘2457450’ steps/sec. (when user units = 1)

7.3.6.6. Vin][n..] Velocity I nitial

The “VI” command sets the initial velocity for the current axis or axes. In a ramped
trajectory move, this is the “instantaneous” velocity achieved at the start of the ramp. The
value of the units used depends on ltlser Units command (seeUser Units” in Section

7.1 and undeMiscellaneous Commands Section 7.3).

The factory-set default, to which the system reverts at power-up, is ‘4,000 steps/second’.
A new default can be set with either tlsave Defaults or theSave AXis Defaults
commands (undeset Command®s Section 7.3), althougBAXD in single-axis mode will

save the new setting as a default only for the selected axis. The factory-set default can be
restored with Master Reset (Section 4.7).

The “VI?” query (as well as theeport Velocity/AcceleratioW alues command—see under
Report CommandsSection 7.3.3) reports the Velocity Initial setting(s) actually used by the
controller, which may differ somewhat from those set by the user (see note at the beginning
of Trajectory CommandsSection 7.3.6). If exact values of trajectory variables are
important to your application, it is wise to check tBeport Velocity/AcceleratiorYalues
command after setting all variables.

Parameter range: ‘1’ to ‘2457450’ steps/sec. (when user units = 1)

O If VI is changed while motion is in progress, this will not have any immediate
effect—even if it causes changes in the RV readings for VF or AC—but it may
affect how the move terminates. Thus such changes are to be avoided.
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7.3.6.7. VSETn SelecVelocity SET

The “VSET” command may be used to swap between three alternate velocity sets for the
controller. Contained in each set are, for every axis, the initial velocity, final velocity, and
acceleration, as well as the homing versions of these parameters. The “VSET” command
can be used to switch to an alternate velocity set to modify velocity parameters, and then to
switch back to the original set. The velocity set cannot be swapped while any axis is in
motion—attempting this will generate a command error. The “VSET?” query will return
the number of the current velocity set.

Parameter range: ‘0’ to ‘2.

[J The values in each velocity set revert to their defaults upon power-up, but the
Save Defaults command (unde8et Commandi Section 7.3) will assign
default status to the current valuesaih three velocity sets (not merely the
currently active set). Also, as shipped, the controller defaults to velocity set
‘0’ upon power-up, but whatever velocity set is active at the time Sdve
Defaults command will thereafter be the default upon power-up.

The Save AXis Defaults command will establish the current values in all three
velocity sets as new defaultsthout changing which set is activated at power-
up—in all-axes mode it itdo so in all axes, and in single-axis mode it will do
S0 in the selected axis only.

The factory-set defaults can be recovered with Master Reset (Section 4.7).
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7.3.7. Execution Commands

These commands control the initiation and termination of programs stored in the non-
volatile memory. Normally executed from immediate mode, they are also capable of
functioning within a program. In addition to the commands listed belowAsgeRun
Program undebefault Commands.

7.3.7.1.  XP name/number  e&ecuteProgram

This command causes a program identified by its name or number to begin running. This
command can be given a second parameter which specifies a label or line number in the
program at which to begin the command's operation.

If the program contains jumps to nonexistent locations, or calls to nonexistent subroutines,
execution will not begin and an error message will state the nature and line number of the
first such error. If the program contains other types of errors, execution will stop at the

first error and an error message will state the nature and line number of the error. When
XP is embedded within another program, execution will be transferred from the currently

running program to the named program; and then be transferred back to the original
program after the secondary program is completed.

0 Programs can also be run by using the front panel START button and
thumbwheels (for programs numbered 1 to 89), or by use oAtie Run
feature. (SeeAuto Run” underDefault Commandm Section 7.3).

Using the XP command within programs gives you great flexibility in combining programs:

* If the same command sequence must be executed within a number of different
programs, calling it as a separate program using XP within other programs uses less
program storage space than embedding it as part of the main program or a subroutine
within each program. It also allows this command sequence to be edited
simultaneously for all the programs that use it.

» If several alternate command sequences were stored as separate programs, a program
that referred to one could be made to refer to another—thus altering the execution of
the original program radically—by changing a single line.

» If you wish to run a program repeatedly (or several programs in a repeating sequence),
you can call it (them) from a subroutine and have the main program call the subroutine
a desired number of times, or havduanP loop (underProgram Flowcommands in
Section 7.3) cycle through the XP commands indefinitely.

[J Caution: Using the XP command to call programs from within other programs
makes the program that calls them dependent on the programs that are called.
If you use this method, be sure to keep a log of all the programs that are called,
and the programs that call them, so you do not inadvertently This command
can be given a second parameter which specifies a label or line number in the
program at which to begin the command's operation.
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7.3.7.2. XSname/number  eXecute Prograringle step

XS name/number(conditions)

This command is identical toXecuteProgram except that after each line is displayed, its
execution is delayed until the ENTER key is struck. (If there are two or more commands
on a line, they are executed with no pause between them—the “single steps” are program
lines, not individual commangser se) When aJumP to Label or Line #Call Subroutine

or End Subroutine command is encountered, execution continues at the appropriate
location one line at a time, but other programs referenced withXanuge Program
command are executed at normal speed. The ESCAPE key or STOP button can be used
to terminate single step execution.

Single-step mode is often helpful in debugging complex motion programs, as well as in
simply tracing what a program is really doing. It operates without error, despite the
presence of nested subroutines in the program. As with XP, a program line containing an
error will return an error message stating on which line the error occurred and its nature,
and program execution will either not begin or will terminate at that point (depending on
the nature of the error).

7.3.8. Wait Commands

These commands cause program execution to be suspended until a variety of conditions
are met. While they do function in immediate mode, their only practical use is within a
program.

7.3.8.1. PAUC'c'In PAUse program o&haracter

This command is used to establish an input character or code associated with the pause
program function. When the given character or code is received via the serial port
command input channel, the program is paused. It may then be resumed by sending the
character or code again, or aborted by pressing the <Esc> key or STOP button. The pause
character-code may be given as single character in quotes, or as a numeric value
representing an ASCII code. The value may be entered as a decimal value, or as a
hexidecimal value when followed by an 'H'. An entry of "PAUC 0" will disable the pause

on character function.

This command value may be saved in non-volatile RAM via the "Save Defaults" ("SD")
command. This command may also be placed within a program. The "PAUC?" query
command will report the current pause program on character value, displayed in the same
fashion in which it was entered. The factory default for "PAUC" is zero (disabled).
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7.3.8.2. PAUI I[,i] PAUse program ohnput

This command is used to establish an input bit code upon which programs will be paused.
When the digital inputs match the given input code(s), any currently executing program
will be paused. When the digital inputs no longer match the given input code(s), and then
match them again, the program will be resumed. The "PAUI" command is useful when a
momentary push- button-type switch is used to trigger the pause function. The program
may also be aborted by pressing the <Esc> key or STOP button.

An entry of "PAUI 0" will disable the pause on input function. To establish a pause on
input bit code of all zeroes, a command similar to "P28%,0" must be used.

This command setting may be saved in non-volatile RAM via the "Save Defaults" ("SD")
command. This command may also be placed within a program. The "PAUI?" query
command will report the current pause program on input value(s). The factory default for
"PAUI" is zero (disabled).

7.3.8.3.  PAUL i[,i] PAUse program on inputevel

This command is used to establish an input bit code "level" upon which programs will be
paused. When the digital inputs match the given input code(s), any currently executing
program will be paused. When the digital inputs no longer match the given input code(s),
the program will be resumed. The "PAUL" command is useful when an on/off-type switch
is used to trigger the pause function. The program may also be aborted by pressing the
<Esc> key or STOP button.

An entry of "PAUL 0" will disable the pause on input level function. To establish a pause
on input level bit code of all zeroes, a command similar to "P28&,0" must be used.

This command setting may be saved in non-volatile RAM via the "Save Defaults" ("SD")
command. This command may also be placed within a program. The "PAUL?" query
command will report the current pause program on input level value(s). The factory
default for "PAUL" is zero (disabled).

7.3.8.4. PAUM f PAUseMessage enable

The "PAUM" command is used to enable or disable the display of the message "<Program
paused by user input>" whenever a program is paused. See the "PAUC", "PAUI",
"PAUL" and "PAWS" commands for descriptions of the pause functions. A 1' or 'E'
parameter will enable the pause message, a '0' or 'D' parameter will disable the message.
This command setting may be saved in nonvolatile RAM via the "Save Defaults" ("SD")
command. The "PAUM?" query command will report the current pause message enable
setting. The factory default for "PAUM" is '1' (enabled).
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7.3.8.5. PAUSf PAUse program ofstart button

This command is used to enable or disable the pause program on START button function.
A '1l' or 'E' parameter will allow programs to be paused when the START button is
pressed, a '0' or 'D' parameter will disable the function. After a program is paused, it may
be resumed by pressing the START button again, or aborted by pressing the <Esc> key or
STOP button. This command setting may be saved in non- volatile RAM via the "Save
Defaults" ("SD") command. This command may also be placed within a program. The
"PAUS?" query command will report the current pause program on start button setting.
The factory default for "PAWS" is '0' (disabled).

7.3.8.6. WC (c) Wait for Character

This command causes program execution to wait until a specific character is received over
the serial port. The wait can be aborted by the <Esc> key or the STOP button. Through
the use of this command, a host computer can determine when to resume execution. A
parameter (specific character) is required, and the command will rextcepted into a
program durindg=dit Program without one.

When you type the command, you can either type the actual character to be waited for or
the numeric value of its ASCII code (an integer from ‘0’ to ‘255'—for example, ‘70’ for
the upper-case letter ‘F’ and ‘49’ for the number ‘1’), but if you type the character itself
you must enclose it in either single or double quote marks. When the command is
displayed (as with theist Program command), the character will be represented the way
you entered it.

When the command is executed, however—i.e., when you enter a character that the
system is already waiting for—the character itself must be typed (‘F’ rather than ‘70’, or
‘1’ rather than ‘49’). (In this fashion, th&/ait for Character command is similar to the
DisplayCharacter command.)

With the Wait for Character command, execution can be paused until any specified
character—including “unprintable” characters such as linefeed (ASCIl 10), Bell
(ASCII 7), etc.—is received.

7.3.8.7. WI i[,i] WaiT for Input
The "WI" command is used to make the controller delay its next action until the given
input code parameters are matched. If used in a program, the program will be "paused"

until the input code is matched. If used outside of a program (in "immediate mode"), the
output of the command prompt (>") will be delayed until the input code is matched.
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7.3.8.8. WS Wait for Start Button

This command suspends program execution until an operator presses the front panel
START button. The wait can be aborted by the <Esc> key or the STOP button.

7.3.8.9. WT nnn WaiT for Given # of Msec

This command causes program execution to pause until a time miljseconds, has
elapsed. The value nnn can range from 1 38&608miliseconds (~140 minutes). The
time interval is accurate to a resolution of aboutrillilseconds.

7.3.9. Program Flow Commands

J Note; A double slash (‘//') after a command allows you to add comments to a
program line.

7.3.9.1. BSname BeginSubroutine

This command defines the beginning of a subroutine of a given name. If the subroutine is
called (with the CS command) by line number rather than by name, then the BS command
IS not strictly necessary, but unless memory is at a premium it is strongly recommended in
order to avoid confusion. Furthermore, this command allows a name to be given to the
subroutine, enabling you to identify it by its nature or purpose for ease of editing later.

[J Subroutine namesan contain up to 127 alphanumeric characters, plus colons
(‘) or underscores (‘). As with program names, subroutine names do not
distinguish operationally between lowercase and capital letters, even though
these are represented differently in the display.

The maximum number of subroutines is limited only by the amount of available memory.

7.3.9.2. CSIbl[,n] Call Subroutine

CS namel/linenumbern.c]

This command transfers program execution to a subroutine, which is identified by its name
or line number. The number of subroutines is limited only by the amount of available

memory. Upon termination of the subroutine, execution will resume at the command

following the CS command that called the subroutine.

[0 Subroutine namesan contain up to 127 alphanumeric characters (no spaces),
plus colons (*:) or underscores (* '), but they cannot begin with a numeral or
colon, and a single colon at the end will be deleted. As with program names,
subroutine names do not distinguish operationally between lowercase and
capital letters, even though these are represented differently in the display.
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Subroutines are the appropriate means of performing repetitious command sequences.
The call to the subroutine can be made to occur once, or up to 65535 times (255 times in
firmware release versions 2.0.0 and earlier); the number of calls is set by the second
argument (n.c. above, or number of calls). (If you want a large yet precise number of
iterations, you can nest subroutines as explained below—for example, you could get 2,500
iterations of subroutine ‘A’ by calling 250 times from a subroutine ‘B’ which is itself
called 10 times.) Except for the ‘n.c.’ argument, the format is identical to that of the
JumP to Label or Line # command (above).

O If the same long command sequence must be repeated in more than one
program, you can conserve memory by placing the sequence in a separate
program, then calling that program with afeeuteProgram command (under
Program Flowcommands in Section 7.3) within a repeating subroutine within
each of the programs that must repeat the sequence.

Numeric-integer input code parameters are not allowed with this command. ‘HLX'-type
and numeric ‘HL’-style input code parameters, however, may be entered between the ‘lbl
and ‘# of calls’ parameters.

Subroutines may be nested—i.e., subroutines may themselves call subroutines, which may
in turn call other subroutines. Nesting is allowed to a maximum of 16 levels. For an
explicit discussion of how to write subroutines sapetitive Iterations within Programs

in Section 9. Several examples of @&l Subroutine command are shown below.

CS3 Call the subroutine at line 3 once
CS Testl Call subroutine Testl once
CS Test1,10 Call subroutine Testl1, ten times

CS Testl, ,HLLX Call subroutine Test1 once, if input 1 is high and both
inputs 2&3 are low

7.3.9.3.  CSI IbLi[,i][,n] Call Subroutine or nput

This command is used in a program to "temporarily" move the currently executing
position to a new location. One or more input code parameters are required--if the digital
inputs match the given input code(s), the "call* will occur. When an "End Subroutine”
("ES") command is encountered, the executing position is returned to the statement after
the "CS" command. The 'Ibl' parameter may be a label or a line number. A numeric "# of
calls" parameter may be added which specifies a repeat count of how many times the
subroutine should be called before the program resumes at the statement after the "CS".
Upon each repeated call of the subroutine, the digital inputs are re-checked-if, at any
point, the digital inputs no longer match the given input code(s), the next repeat "call" will
not be performed.
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Examples:
CS Test1,100,5H Call subroutine Test1 100 times, if input 5 is high
CS Testl, ,4L,8H Call subroutine Test1 once, if input 4 is low and 8 is high

7.3.9.4. EM End ofMain Program

This command is used to define the end of the main body of the program, after which the
subroutines begin. Program execution ceases upon encounterifigdtieain command.

The EM command is not necessary if there are no subroutines. If subreméimeesent

and the EM command is absent, the program will be executed (including any subroutines
called), then the first subroutine will be executed as if the BS were not there, then an error
message will be returned when the ES is encountered at the end of the first subroutine.

7.3.9.5. ES [namdg End Subroutine

This command is (not surprisingly) used at the end of each subroutine. Together with
Begin Subroutine, it serves to define the boundaries of a subroutine, and can optionally
include the subroutine name. (An error in the name is not “noticed” by the system.) The
ES command returns program execution to the main program at the next command
following the command at which the subroutine was called. If the ES command is absent,
no error message is returned, and a) if there are no more subroutines, the program
terminates following the subroutine, or b) if there is another subroutine, its ‘BS’ command
is ignored and it is executed as if it were a continuation of the subroutine that lacks an ES.

7.3.9.6. JPnl/s JumP to Label or Line #
JP IbI[,il[i]

This command causes program execution to branch to a specified line number (‘n’) or

label (‘s’). A label can contain up to 128 alphanumeric characters, plus underscores (*_’),

but must begin with a letter or underscore and end with a colbthe jump is to a label,

and the label is in the middle of a line containing several commands, only those commands
after the label will be executed. In fact, jumps can be to a label on the same line as the
jump command, or to the line number of that line. Jump line numbers are automatically

corrected whenever line numbers are inserted or deleted while editing a program.

JP 146 jump to line number 146

7.3.9.7.  JPI Ibli[,i] JumP onlnput

The "JPI" command works in the same way as the "JP" command except that one or more
input code parameters are required.
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7.3.10.Default Commands

Most of these commands set specific states or modes of the NEAT-300 by enabling or
disabling a given function. New settings take effect immediately, but only become defaults
(effective after a power-up) if theave Defaults command is executed prior to turning the
machine off. HoweverAuto Run andRESET are exceptions. Auto Run selects a
specific program number to be run at power-up, rather than simply activating or
deactivating a function, and sets a new default without requiringSéive Defaults
command. RESET is the functional equivalent of power-up. The default commands can
be used in both immediate or program modes. The factory-set defaults can be restored
with Master Reset (Section 4.7).

7.3.10.1. ARPn Auto RunProgram

This command selects a specific program to be executed at the next poweR&S ©F
command—see und@efault Commands Section 7.3). The number of a program is
automatically assigned, in sequence, as programs are created. They start at 1 and are
limited only by the available memory. Use of isplay Directory command will show

all current programs, together with their assigned number and user-selected name.
Execution of theAuto Run Program command immediately selects the specified program
number for subsequent auto-execution; use oStve Defaults command is not required.

The assignment of program ‘0’ (zero) to Auto Run Program (the as-shipped condition)
disables théAuto Run Program feature. The value selected to be run can be checked by
use of theReportDefaults command.

In some cases, it may be inconvenient to have a program begin immediately upon power-
up; by beginning the selected program witWait for Start Button command, execution

will wait until you press the START button. In effect, this allows you to run any program
with the START button—you are no longer restricted to those programs (1-89) that can
be selected with the thumbwheel. If you wish to run a higher-numbered program
repeatedly (or two or more such programs in a repeating sequence), initiated with the
START button each time, you can write a new program that calls the desired program(s)
from a subroutine, preceding each XP command with a WS command, and have the main
program call the subroutine a desired number of times, or halter® loop (under
Program Flowcommands in Section 7.3) cycle through the XP commands indefinitely.
Then you can run the new program usiugto Run Program.

7.3.10.2. LIMP 1/0[,1/0..] LIM it Polarity
This command sets the Limit polarity (STATE) feach axis. The default state is ‘0’
(active low). A new default foLIM it Polarity can be established wiBave Defaults or

(in firmware releases later than version 2.0 Save AXis Defaults. The factory-set
default can be restored with Master Reset (Section 4.7).
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7.3.10.3. LSE/D Limit Stop, All Axes
LS 1/0

0 This command enables or disables the Limit Stop function for all axes
simultaneously. Theimit Stop, PerAxis commandl(SA) enables or disables
it for a specified axis or axes. The Limit Stop function itself is the same, so
that changes to the setting or default of either command also change the other.

This command selects one of two responses to an encounter with a limit switch (other
than the normal use of limit switches during a home move). When limit stops are disabled
(the default state as shipped), moves which attempt to move beyond a limit will be
immediately terminated. Subsequent moves in the direction away from the limit will be

allowed however, and no warning is provided (although the limit status can be checked
through theReportLimits Status command).

With Limit Stops Enabled, when moves during a program encounter a limit switch, the
program will terminate with an error message, “Program aborted, axis in limit detected.”
Thus the disabled and enabled states of this command provide, respectively, a soft
(continue as if nothing happened) and a hard (stop program and notify operator) response
to limit switch encounters.

The factory-set default, to which the system reverts at power-up, is ‘disabled’. A new
default can be set with either tisave Defaults or theSave AXis Defaults commands
(underSet Command® Section 7.3), althougBAXD in single-axis mode will save the

new setting as a default only for the selected axis. The factory-set default can be restored
with Master Reset (Section 4.7). The query ‘LS?’ returns the current value for each axis
and is functionally identical to the ‘LSA’ query.

0 The position of eaclimit is factory-set to avoid mechanical damage to the
stage. Limit-positions cannot be changed by any software command.
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7.3.10.4. LSA 1/0[,1/0...] L imit Stop, Per Axis

This command functions exactly likemit Stop, All Axes except that a) the Limit Stop
function can be set for each axis individually; and b) the argument must be a numeral (‘0’
or ‘1'—a letter (‘E’ or ‘D’) is not permitted. In single-axis mode it affects the selected
axis. In all-axes mode it affects only the X-axis unless other axes are specified. Current
settings and defaults of th& andLSA commands are always the same, and changes in
either command affect the other.

7.3.10.5. MF E/D M ove Finished
MF 1/0

This command provides an alternative to polling via Beport Status command in
determining if a move has been completed. When enabled, an “F’ character (for Finished)
is sent over the serial port whenever a move is finished. The host can then wait for the
character, instead of repeatedly interrogating the NEAT-300. The default state of this
command, as shipped, is disabled; this can be altered by the use of ‘MFE’ followed by the
Save Defaults command. The factory-set default can be restored with Master Reset
(Section 4.7). For more on using this function in host computer programs, see Section 5.

0 When a move involves more than one axis, an “F” character will be sent only
when the state of motion goes from any axes moving to all axes stopped. For
a simple move command (i.e.: "MR 500,500"), the ‘Ml le issued after all
axes are stopped. If a motion is commanded on a separate axis (i.e.: "MR
,500") while another is #itin motion, the ‘F’ will be delayed until all axes are
stopped. Note that issuing a move command to an axis in motion causes it to
stop and then begin the new move; thus, if no other axes are in motion when
this happens, a ‘F will be generated at the beginning of the new move and (if
still no others are moving) again at the end of the new move.

7.3.10.6. RESET RESET Controller
This command is essentially equivalent to turning the NEAT-300 OFF and then ON again.
It has the same effect on all defaults and command parameters, as well as on moves in

progress and on any program set to ‘Auto Run’. It is a convenient way of returning the
controller to the currently set defaults.
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7.3.11.Communication Configuration Commands

These commands set various aspects of how the NEAT controller communicates with an
external device such as a PC or terminal. Because an incorrect setting might make it
impossible to use the communication channel—and thus impossible to correct the
setting—and because some of the settings might need to be changed prior to linking with a
device through which any commands could be given, most of the communication
configuration command parameters can also be set with the thumbwheels at power-up.

7.3.11.1. BRT n[,1/0] BaudRaTe

This command sets the baud rate for the NEAT-300’s communication with a computer or
terminal, and is equivalent to holding the START button depressed during power-up with
the thumbwheels set between ‘40’ and ‘59’ (Beeid Rate Selectioim Section 4). The
factory-set default Baud Rate is 9600 baud. The flag selects between “no parity, 8
bits/word” (‘0’, the default setting) and “parity enabled, 7 bits/word” (‘1’, the alternative
setting). A new setting immediately becomes a default, without needi@ah®efaults
command, but does not become effective until the next power-uRe@ET. The
factory-set default can be restored with Master Reset (Section 4.7). The query ‘BRT?
yields the current setting.

[0 SettingBaudRaTe to an unacceptable valudlvnot result in an error message,
but on the next power-up you will not be ableattress the machine. If you
cannot set your computer or terminal to the same baud rate, you will need to
reset the baud rate manually using the method described in Section 4.1.

Parameter range: ‘150’ to ‘1152000'.

7.3.11.2. CMDI n CoMmarD Input Port Select

This command selects the port through which the NEAT-30@emmunicate with a PC

or terminal. The factory-set default of ‘O’ selects serial port 1 (com 1), which may be the
only port available on your controller. A value of ‘1’ selects serial port 2 (com 2), and ‘2’
selects the GPIB parallel port. If the controller is connected to other devices through
more than one port, CMDI allows you to change the port through which communication
will actually occur. The new setting becomes a default without requiringSdke
Defaults command (und&et Commands Section 7.3) but will not take effect until the
next power-up oRESET. Master Reset (Section 4.7) returns the parameter to the
factory-set default. As shown in Table 7-4, the port can also be selected by thumbwheel,
and changing the port in this way will change the value reported for CMDI. The
“CMDI?” query and the RD command report the current value.
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Table 7-4 Communications Port Selection

COMMUNICATIONS CMDI THUMBWHEEL
PORT PARAMETER SETTING*
Com 1 (serial) 0 31t
Com 2 (serial) 1 32
GPIB (parallel) 2 33

* After setting thumbwheel, hold STOP button depressed during
power-up.

T This is the factory-set default.

If you select the GPIB port without having first configured the controller for GPIB
communication, on power-up communication will still be through your previous serial
port, even though ‘CMDI?" will yield ‘2, and you willeceive an error message,
“Initialization error (52): Error initializing GPIB port”. However, if you select serial
port 2 (com 2, CMDI 1) when that port is not configured, communication is transferred to
the nonfunctional port. Then you must power-up with thumbwheel setting ‘31’ and the
STOP button depressed to restore communication with the controller.

7.3.11.3. GADRnN GPIB ADdRess

This command sets the NEAT-300’s address for communication with a GPIB controller.
In combination with CMDI 27, it is equivalent to selecting the desired address on the
thumbwheels then keeping the START key depressed during power-up (see Section 4.8).
Of course, the address you select (any integer from ‘0’ to ‘30°) must not be in use already
by another device. The factory-set default is ‘0. A new GADR value immediately
becomes a default, without requiring execution of$aee Defaults command, but does

not take effect until the next power-up or execution of REESET command. Master
Reset (Section 4.7) returns the parameter to the factory-set default. The query ‘GADR?’
returns the current value.

7.3.11.4. GLTFf  GPIBLine TerminatorFlag

The “GLTF” command affects when the “completed message available” bit of the Serial
Poll Status Byte is generated for messages sent by the NEAT-300 that contain more than
one line of data (for example, the reports generated byRémort Values orDisplay
Directory commands). When the command’s flag parameter is ‘0", the “completed
message available” bit will not be set until all the lines of a multi-ine message are to be
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sent by the NEAT-300. When the parameter is 1, theilbibevset aftereach line of the
multi-ine message is ready to be sent. The latter setting is necessary for use with GPIB
controllers which take the carriage-return/linefeed sequence at the end of each line as an
end-of-message signal. When this is the case, the GPIB controller is not ready to receive
the first character of the following line, and that character becomes lost.

The factory-set default, to which the system reverts at power-up, is ‘0. A new default
can be set with th8ave Defaults command (und&et Command® Section 7.3). The
factory-set default can be restored with Master Reset (Section 4.7). The “GTLF?” query
reports the current value, as does ReportDefaults command when GPIB hardware is
installed and detected by the software.

7.3.11.5. GSRBn GPIB SRQ Bits Mask

The NEAT-300 Series (with GPIB option) can report its status to the GPIB controller
with respect to various conditions. These conditions are monitored in the serial poll status
byte, which can be read by the GPIB controller at any time. However, by sending a
request for service, the NEAT controller can also “take the initiative” by “asking” the
GPIB controller to read its status. These requests for service can make programs run
faster because the GIPB controller gets critical information sooner.GPHg SRQ Bits

Mask command determines which conditions (if any) will trigger the NBBUT-to
generate such service requests.

The command assigns a value to a mask representing the eight positions or “bits” in the
NEAT controller's GPIB service request mask byte. (Theoretically the mask can have any
value from ‘0’ to ‘255, but in practice you would only set values from ‘0’ to ‘159’, since

bits 5 and 6 are not set.) Each of these bits corresponds to a specific meaning as shown in
Table 7-5.

To determine the appropriate setting for the GSRB parameter:

1. Select which items in the table should trigger service requests, i.e., which bits should
equal ‘1'.

2. For each item you selected, take ‘2’ and raise it to the power equal to the bit number
of that item.

3. Add these powers of ‘2’ to get the value of the GSRB parameter.

For example, if you want service requests only for “error on last command” (bit 7) and

“NEAT-300's input buffer is full” (bit 3), then GSRB ='2 28 = 128 + 8 = 136.
Executing the command "GSRB 136lllwet the GSRB register the way you want it.

The factory-set default, to which the system reverts at power-up, is ‘0. A new default

can be set with th8ave Defaults command (und&et Command® Section 7.3). The
factory-set default can be restored with Master Reset (Section 4.7). The “GSRB?” query
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reports the current value of the GPIB service request mask byte, as ddesptie
Defaults command when GPIB hardware is installed and detected by the software.

0 How it works: The bits in the serial poll status byte and the service request
mask byte represent the same meanings, as indicated in the table below. The
bits in the service request mask byte are set byGiREB SRQ Bits Mask
command, whereas the serial poll status byte records the changing status of the
NEAT controller on an ongoing, moment-to-moment basis. Whenever one of
the bits (0, 1, 2, 3, 4, or 7ret5 or 6) in the serial poll status byte is set = ‘1’,
the two registers are compared. If that bit is also set = ‘1’ in the service
request mask byte, then bit 6 in the serial poll status byte is set = ‘1".

This, in turn, triggers a request for service by activating a shared serial poll
request line on the GPIB bus. The GPIB controller then looks for a device
with bit 6 = ‘1’ in its serial poll status byte, finds the NEAT controller, reads
the serial poll status byte and resets its bit 6 to ‘0’. The other activated bit(s)
in the serial poll status byte are set to ‘0’ when the “bit-clearing” condition
indicated in the “Explanation” column of the table is met.
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Table 7-5 Bit Positions in the NEAT Controller’s
Service Request Mask Byte

in

ng

—F

bit
he
he

pdl

d to

Bit | GPIB | Meaning (if = 1 in the Explanation

# | Label | Serial Poll Status Byte)| (including the condition that clears the bit)

7 S8 | Error on last command This bit is set to one when a command error is
detected. Receiptof a valid commariliclear
this bit.

6 rsv | NEAT-300 requested | This bit is set to one when the NEAT-300 has

service generated a GPIB service request. The other bits
Do not set this byte in thethe Serlal Poll Status Byte, in combination W|tl_1 the)
: Service Request Mask Byte, may generate this
Service Request Mask . y " )
. o condition. (The “GSRB” command is used to set t
Byte,since it is already )
“invisibly” Service Request Mask Byte--see below.) Perforni
_ a GPIB serial poll on the NEAT-300iliclear this
set=1. .
bit.
S6 | [Reserved for future use] N/A
4 S5 | Data from NEAT-300 is | This bit is set to one when the NEAT-300’s output
available buffer contains data. However, this bit may be se
before a completed message is ready to be
transmitted. For most GPIB interface applications
the “completed message available” (bit 2) bit will
instead want to be used to determine when data
should be read from the NEAT-300.
3 S4 | NEAT-300's input buffer| This bit is set to one when the NEAT-300’s input
is full buffer is full. Because of the handshaking built intg
the GPIB bus interface, repetitive checking of this
is generally not necessary.

2 S3 | Completed message froprhis bit is set to one when the NEAT-300’s output

NEAT-300 is available | buffer contains a completed message. When this
is set, a full “line” of data is ready to be output by t
NEAT-300. The behavior of this bit is affected by
“GLTF” command.

1 S2 | Atleast 1 axis is currentlyThis bit is set to one while any motor axis connectg

in limit to the NEAT-300 is detected as being in limit.

0 S1 | All axes are currently not This bit is set to one while all motor axes connectg

moving the NEAT-300 are currently not moving.
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7.3.11.6. GTRM n GPIB TeRMinal Mode

This command allows you to pre-set the NEAT controller’s terminal mode for GPIB

parallel-port communications while still using serial-port communications. The setting
does not take effect until you actually switch to GPIB, so communications over the serial
port are not affected. By contrast, when you set the terminal mode with the Set
TERM inal Mode command (und€&2ommunication Configuration CommanidsSection

7.3), the new setting takes effect immediately, which could result in diminished

communications functionality while still in serial-port mode.

When you pre-set the GPIB terminal mode with GTRM, the terminal is correctly
configured the moment you switch to GPIB. Furthermore, the unit “remembers” the last
setting used while in serial-port mode, and reverts to this value the moment you return to
serial communications. Thus communications remain smooth as you switch back and
forth between the GPIB and serial ports, without your having to bother about configuring
the terminal mode once the initial settings have been made.

The GTRM parameter has the same range (‘0 to ‘7’) and meaning as the TERM
parameter, even though only ‘6’ and ‘7’ are likely to be used for GPIB communication.
As shipped, mode ‘6’ is selected at power-up, but this can be changed wiBaube
Defaults command (und&et Commands Section 7.3). The factory-set default can be
restored with Master Reset (Section 4.7). When using GPIB communications, TERM and
GTRM are functionally equivalent—they report the same value, and changing the setting
of either of them changes the setting of both. However, such changes will not affect the
value to which TERM reverts when serial communications are restored. The “GTRM?”
query reports the current value.

7.3.11.7. HHSK E/D HardwareHandshak e Mode
HHSK 1/0

This command enables or disables hardware handshaking between the NEAT-300 and a
computer or terminal. If it is disabled (factory default), terminals without hardware
handshaking may communicate with the NEAT-300 directly. If it is enabled, hardware
handshakingnustbe used by the computer terminal. Using HerdwareHandShaKe

Mode command changes the default immediately, without needingabe Defaults
command, but the setting does not take effect until the next powerfBgQET. The
factory-set default can be restored with Master Reset (Section 4.7). HABK
parameter can also be set with the thumbwheels at power-up (see Section 4.2).
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7.3.11.8. SHSK E/D SoftwareHandShakK e Mode
SHSK 1/0

This command enables or disables software handshaking between the NEAT-300 and a
computer or terminal. If it is enabled (the factory-set default state), communication with
the NEAT-300 can be paused with Ctrl+S and resumed with Ctrl+Q. This is useful, for
example, when listing programs longer than can fit on one computer screen. Using the
Software HandshaK e Mode command changes the default immediately, without needing
the Save Defaults command, but the setting does not take effect until the next power-up
or RESET. The factory-set default can be restored with Master Reset (Section 4.7). The
SHSK parameter can also be set with the thumbwheels at power-up (see Section 4.2).

7.3.11.9. TERMn TERM inal Mode

The “TERM” command configures the terminal mode used for controller communications.
If no parameter is entered, then mode ‘0’ is selected. As shipped, mode ‘0’ is selected at
power-up, but this can be changed with 8ase Defaults command (und&et Commands

in Section 7.3). The factory-set default can be restored with Master Reset (Section 4.7).
The “TERM?” query reports the current terminal mode. The modes are presented in Table
7-6.

0 For setting the terminal mode for GPIB communication (modes 6 and 7), see

the GPIB TeRMinal Mode command (undé&eommunication Configuration
Commandsn Section 7.3).
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Table 7-6 Terminal Mode Characteristics

Terminal Mode O | 1] 2 3 4 5 6 7
Input characters echoed K K K
Prompt (>) showh X X X X
ENTER results in a line feed X X X X 1 ) )

Error handling

Error message text shown K K

Errors result in *?" before proth X X X

Invalid commands/parameters returrjan
ASCII negative Acknowledge (218)

Valid commands return an
ASCII Acknowledge (6)4)

Values labeled in certain reports X X X X
(e.g. DD, RV)

Mode is good for user terminal 1/0 )

Mode is good for computer 1/O X X

Mode is good for GPIB I/O X X

* Mode 1 is similar to the NEAT 310

t The >’ prompt and the “?’ error indicator characters are always each preceded
by a carriage return/line-feed sequence (ASCII codes 13 and 10).

t Only after a valid command
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7.3.12.Motor Current Commands

7.3.12.1. IC E/D Idle Current, All Axes

0 This command enables or disables the Idle Current function for all axes
simultaneously. Thddle Current, PerAxis command ICA) enables or
disables it for a specified axis or axes. The Idle Current function itself is the
same, so that changes to the setting or default of either command also change
the other.

This command, wheenabled applies full current to the motor windings at all times. If

Idle Current isdisabled,the current during idle (whenever the motor is not in motion)
switches to a reduced level, resulting in reduced motor torque and heating while the stage
is stationary. In the disabled state, move commands automatically apply full motor
current, perform the move, and switch back to reduced current. |di@eCurrent
Disabled state is valuable in high-vacuum positioning stages, which have limited pathways
by which to dissipate heat.

O When ldle Current isdisabled the Reduced Idle Current option astive
Enablingldle CurrentdeactivatefReduced Idle Current. Don’t be confused.

The factory-set default, to which the system reverts at power-up, is ‘disabled’ (‘0’). A
new default can be set with either tbeve Defaults or theSave AXis Defaults commands
(underSet Command® Section 6.3), althougBAXD in single-axis mode will save the

new setting as a default only for the selected axis. The factory-set default can be restored
with Master Reset (Section 3.7). The query ‘IC?’ returns the current value for each axis
and is functionally identical to the ‘ICA?’ query.

0 The magnitude of the Reduced Idle Current, as well as the Main Current, is set
by dip-switches as explained in Section 3.3.

7.3.12.2. ICA E/D Idle Current, PeAxis

This command functions exactly likdle Current, All Axes except that a) the Idle Current
function can be set for each axis individually; and b) the argument must be a numeral (‘0’
or ‘1'—a letter (‘E’ or ‘D’) is not permitted. In single-axis mode it affects the selected
axis. In all-axes mode it affects only the X-axis unless other axes are specified. Current
settings and defaults of th€ andICA commands are always the same, and changes in
either command affect the other.

7.3.12.3. IDL[n] Idle CurrenDelL ay, All Axes

O This command sets the Idle Current Delay for all axes simultaneously. The
Idle CurrentDelLay, PerAxis command IDLA ) enables or disables it for a
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specified axis or axes. The Idle Current Delay function itself is the same, so
that changes to the setting or default of either command also change the other.

When idle current is disabled (sédle Current, All Axes undeiDefault Command
Section 7.3), full power is applied to the motor only during moves and for a brief interval
afterwards. Thedle CurrentDelay, All Axes command sets the duration of that brief
interval.

The factory-set default, to which the system reverts at power-up, isf@li€econds. A

new default can be set with either tave Defaults or theSave AXis Defaults commands
(underSet Commandm®m Section 7.3), althougBAXD in single-axis mode will save the

new setting as a default only for the selected axis. The factory-set default can be restored
with Master Reset (Section 4.7). The query ‘IDL? returns the current value for each axis
and is functionally identical to the ‘IDLA?’ query.

Parameter range: ‘0O’ to ‘65535’

7.3.12.4. IDLA[n] Idle CurrenDel ay, perAxis

This command functions exactly likelle CurrentDelL ay, All Axes except that the idle
current delay can be set for each axis individually. In single-axis mode it affects the
selected axis. In all-axes mode it affects only the X-axis unless other axes are specified.
Current settings and defaults of tfid. andIDLA commands are always the same, and
changes in either command affect the other.

7.3.12.5. MCUR E/D M otor OutputCURrent

This command allows you to temporarily set the motor output current to full or reduced
power while the motor is not moving, regardless ofltlie Current setting. The enabled
state is equivalent to the enabled stated@f Current—i.e., full power to the motor—and

the disabled state is equivalent to the disabled statdleCurrent—i.e., reduced power

to the motor. NormallyMCUR is identical to theC/ICA setting. But whildC/ICA is
enabled, you can sBtCUR to disabled, and vice versa.

Changes taMICUR are on a per-axis basis. In single-axis mode they affect only the
selected axis, and in all-axes mode they affect only the X-axis unless other axes are
specified. TheMCUR setting reverts back to th€/ICA setting upon executing a move
(including a jogging move) and upon power-up. Thus, set@JR different from

IC/ICA is a very transient, this-time-only affair. The default setting is the same as for
IC/ICA , and can be changed only by changingl@i6CA default setting.

0 When you change théC/ICA setting, this changes th®ICUR setting
accordingly. You cannot chandg@ or ICA without changingMCUR, even
though youcan changeMCUR without changinglC/ICA , and the actual
current to the motor while it is idle is determined by the settifd ©@UR, not
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the setting ofC/ICA . Furthermore, when idle current is disablBtCUR is
automatically enabled during every move, then disabled at the end of the period
set by theldle CurrentDeLay commands. Thus, tidCUR? query always
yields the actual power output to the motor at that moment.

7.3.13.Joystick Commands

7.3.13.1. JAn[,n..] JoystickAcceleration

This command sets the ramp acceleration used during joystick moves on the current axis or
axes, including deceleration when the axis encountdimitaswitch or a joystick travel

limit. The value may be changed while motion is in progress, and the new value will be
effective immediately. The value of the units used depends obgbeUnits command

(see UserUnits” in Section 7.1 and undéfiscellaneous Commands Section 7.3).

The factory-set default, to which the system reverts at power-up, is ‘100,000

steps/secor%l. A new default can be set with either tBave Defaults or theSave AXis
Defaults commands (und&et Command® Section 7.3), althougBAXD in single-axis

mode will save the new setting as a default only for the selected axis. The factory-set
default can be restored with Master Reset (Section 4.7). The “JA?” query reports the
current joystick acceleration value(s).

Parameter range: ‘150’ to ‘737280000’ steps/sec/sec (when user units = 1)

7.3.13.2. JCn|[,n...] JoystickCenter Value

This command sets the joystick center offset value for the current axis or axes. This value
is subtracted from the digitized joystick analog input voltage corresponding to the joystick

position for a given axis to generate the joystick input value—thus, when the analog input
voltage is equal to this center value, the joystick input will be requesting no motion. The

joystick center value can be automatically set by using the “Joystick Auto-Zero” command.

The factory-set default, to which the system reverts at power-up, is ‘2048 counts’. A new
default can be set with either ti8ave Defaults or theSave AXis Defaults commands
(under Set Commandm Section 7.3), althougBAXD in single-axis mode will save the

new setting as a default only for the selected axis. The factory-set default can be restored
with Master Reset (Section 4.7). The “JC?” query returns the current joystick center value.

This value is subtracted from the digitized analog input value to generate the joystick input
value for a given axis--

Parameter range: ‘0’ to ‘4095’ counts.

7-66 Revision 1.03, Firmware Version 2.5.2 Operator’'s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NEAT-300 Series NEAT-300 Command Set

7.3.13.3. JDn|[,n...] JoystickDeadband

This command sets the joystick deadband value for the current axis or axes, which plays a
role in determining the joystick target velocity, as described in Section 13. When the
absolute value of the joystick input is less than or equal to the deadband value, no motion is
requested. An increase in deadband can help compensate for a “noisy” joystick input.

The factory-set default, to which the system reverts at power-up, is ‘30’. A new default can
be set with either th&ave Defaults or theSave AXis Defaults commands (unde&et
Commandsn Section 7.3), althougBAXD in single-axis mode will save the new setting as

a default only for the selected axis. The factory-set default can be restored with Master
Reset (Section 4.7). The “JD?” query returns the current joystick deadband value.

Parameter range: ‘0’ to ‘4095’ counts.

7.3.13.4. JE[f[,f...]] Joystick Enable

The “JE” command enables or disables joystick mode for the current axis or axes. The
command’s flag parameter may be an ‘E’ or a ‘1’ for enable, or a ‘D’ or a ‘0’ for disable. In
single-axis mode (“Ax”), the “JE” command may be entered with no parameters to enable
joystick mode for the currently selected axis; in all-axes mode (“AA”), parameters are required.
While joystick mode is enabled for an axis, its joystick input may be used to command moves.
Executing a joystick disable command, a stop command, a move command, a jog move or
pressing the front panel STOP button will terminate joystick mode.

The “JE?” query returns ‘1’ if joystick mode currently enabled, ‘0’ if not. At power-up, the
Joystick Enable always reverts to its factory-set default (disabled). SHwe Defaults
command cannot establish a new default.

7.3.13.5. JGn[,n..] JoystickGain

This command sets the gain value used in converting the joystick input value to a target
velocity. The joystick gain plays a key role in determining the joystick target velocity, as
described in Section 13. Also, the direction of the move is determined by which side of the
joystick center offset value the input is on (which way the joystick is pressed) and by the
sign of the joystick gain value—thus, a negative gain value may be entered to reverse the
joystick’s orientation.

The factory-set default, to which the system reverts at power-up, is ‘500’. A new default
can be set with either tHeave Defaults or theSave AXis Defaults commands (und&et
Commandsn Section 7.3), althougBAXD in single-axis mode will save the new setting as

a default only for the selected axis. The factory-set default can be restored with Master
Reset (Section 4.7). The “JG?” query returns the current gain value.

Parameter range: ‘-32768’ to ‘32767’ but excluding ‘0’
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7.3.13.6. JICn[,n..] Joystick I nputChannel

This command selects which analog input corresponds to the joystick input for the current
axis or axes. Any of the eight analog inputs may be directed to any axis, and the same input
may be directed to more than one axis. Jiwstick Qualifier Input command (*JQI”) may

then be used to enable motion dependent on certain input conditionsJ{getick
Qualifier Input” underJoystick Commanda Section 7.3).

The factory-set default, to which the system reverts at power-up, is ‘1,2,3..."” (analog input
‘ANT’ for axis ‘X, ‘AN2’ for Y’, etc.). A new default can be set with either tBave
Defaults or theSave AXis Defaults commands (und&et Commands Section 7.3),
althoughSAXD in single-axis mode will save the new setting as a default only for the
selected axis. The factory-set default can be restored with Master Reset (Section 4.7). The
“JIC?” query returns the current input channel number.

Parameter range: ‘1’ to ‘8.

0 Usually, there will be one analog input correspondingeésh independent
joystick range of motion—for example, one for side-to-side and another for
front-to-back for a given joystick. Théoystick Input Channel command
allows you to connect either of these two joystick motion directions to any one
or more of the axes, or to none of them. However, naturally, only one analog
input can be attached to a given axis at a given time (although a given input
can be attached to more than one axis at a time). Thus each axis can be
controlled by only one joystick direction, but a one joystick direction can
control two or more axes simultaneously.

Since the acceleration (JA), gain (JG), center (JC), deadband (JD) and “speed
limit” in each direction (JMIN & JMAX) are set for each axis independently,
you have great flexibility in setting up different yet coordinated patterns of
motion among the various axes. This flexibility is multiplied by the possibility
afforded by theJoystick Input Channel command of driving an axis by the
output from some device rather than by the position of a joystick handle,
coupled with the option afforded by tleystick Qualifier Input command of
making the activation of joystick mode in any axis conditional on specified
input criteria.

7.3.13.7. JMAX n[,n...] Joystick MAX imum Input Limit

The “JMAX” command sets the maximum joystick input limit(s) for the current axis or
axes, and thus limits the maximum joystick velocity in the positive direction of travel. When
joystick input values greater than this occur, the limit value will instead be sent to the
joystick motion routine. The “JMAX” and “JMIN” commands can be useful in com-
pensating for asymmetrical joystick mechanics which can cause one direction of motion to
have a greater maximum speed than the other. (Udeefert CurrentVelocity command
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(under Report Commands Section 7.3) during axis travel to determine the maximum
joystick velocity in each direction). These commands can create a slight amount of “dead”
area at the ends of joystick travel, thus creating symmetric maximum velocities for the user.
Setting this parameter to ‘2047’ effectively disables its function.

The factory-set default, to which the system reverts at power-up, is ‘2047’. A new default
can be set with either tHgave Defaults or theSave AXis Defaults commands (und&et
Commandsn Section 7.3), althougBAXD in single-axis mode will save the new setting as

a default only for the selected axis. The factory-set default can be restored with Master
Reset (Section 4.7). The “JMAX?” query reports the current joystick maximum input limit.

Parameter range: ‘0’ to ‘2047'.

7.3.13.8. JMIN n[,n...] JoystickMIN imum Input Limit

This command is identical the “JMAX” command (above), except that it sets the minimum
instead of the maximum joystick input limit(s) for the current axis or axes, and thus it limits
the velocity in the negative instead of the positive direction. Setting this parameter to ‘-
2048’ effectively disables its function.

Parameter range: ‘—2048’to ‘0’

7.3.13.9. JNL n[,n...] Joystick Negative Positiom imit

This command sets the joystick travel limit position in the negative direction for the given
axis or axes. The parameter is a position value in the coordinate system established by the
Set Position and User Units commands (undeSet Commandsand Miscellaneous
Commands respectively), so if that coordinate system is shifted with SéePosition
command, the absolute position of the limit shifts with it. When the current axis position is
less than or equal to this limit position, motion in negative direction via the joystick will be
disabled. However, when an axis encounters this limit, it will overshoot by an amount
dependent on its velocity and tleystick Acceleration. Joystick motion in the positive
direction is not affected by this command.

The value of the units used depends on the user-units valudJg=dJhits” in Section 7.1

and undeMiscellaneous Commandis Section 7.3). The factory-set default, to which the
system reverts at power-up, is -2147483648 —the most negative position value possible—
effectively disabling its function. A new default can be set with eitheBake Defaults or

the Save AXis Defaults commands (und&et Commands Section 7.3), althougBAXD

in single-axis mode will save the new setting as a default only for the selected axis. The
factory-set default can be restored with Master Reset (Section 4.7). The “JNL?” query will
report the current joystick negative travel limit value(s). The “Report Joystick Limits”
command (“RJL”) may be used to determine if a joystick limit is active.

Parameter range: ‘—2147483648’ to ‘2147483647’. (when user units = 1)
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7.3.13.10.JPL n[,n...]  JoystickPositive PositiorL imit

This command is identical the “JNL” command (above), except that it sets the joystick
travel limit position in the positive instead of the negative direction.

Parameter range: ‘—2147483648’ to ‘2147483647’. (when user units = 1)

7.3.13.11.JQl s [,s...]  JoystickQualifier Input

With this command, joystick mode motion can be made conditional on certain input states,
provided that joystick mode is first enabled with fogstick Enable command. A joystick
digital ‘DS’ input or a digital 1/0 input may be used for this function. Motion enabled upon
the input being high or low is also specified. The parameter code used to specify which
input is used consists of three characters:

Character 1: ‘D’ for joystick digital ‘DS’ input,
‘I' for digital 1/0 input,

none == default to ‘D’.

Character 2: number to specify input to use,
for joystick ‘DS’ input, ‘1’ to ‘4’,

for digital I/O input, ‘0’ to ‘7"

Character 3: ‘H’ for enable on high,
‘L’ for enable on low.

To return the joystick input to always enabled, the single character parameter ‘1’ is used.
Examples: ‘D1L’ will enable the joystick input only when digital joystick ‘DS’ input #1 is
low; ‘10H’ will enable only when digital 1/0 input ‘DIO’ is high.

The factory-set default, to which the system reverts at power-up, is ‘1’. A new default
can be set with either tigave Defaults or theSave AXis Defaults commands (und&et
Commandsn Section 7.3), althougBAXD in single-axis mode will save the new setting

as a default only for the selected axis. The factory-set default can be restored with Master
Reset (Section 4.7). The query “JQI?” returns the current input condition code.
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7.3.13.12. JZ [f [,f...]] Joystick AutoZero

When executed, this command samples the joystick input for the current axis or axes and
establishes it as the new joystick center offset. The joystick should be at its center
position when this command is issued and not be moved until it is complete. The axis or
axes will then be configured to not move while the joystick is centered, and to generate
motion when (in joystick mode) the joystick is out of the deadband.

The factory-set default, to which the system reverts at power-up, is ‘2048’. A new default
can be set with either tigave Defaults or theSave AXis Defaults commands (und&et
Commandsn Section 7.3), althougBAXD in single-axis mode will save the new setting

as a default only for the selected axis. The factory-set default can be restored with Master
Reset (Section 4.7). The query “JZ?” returns the current center offset value, and is
equivalent to the “JC?” query.

7.3.14.Miscellaneous Commands

7.3.14.1. AA SelecAll Axes Mode

An “AA” command puts the controller in all-axes mode, where subsequent axis-specific
move, set, and report commands may reference all controller axes. (The NEAT-300 begins
in this mode upon power-up.)

In all-axes mode, axis-specific move and set commands will expect any number of
parameters up to the number of axes in the controller, with the parameters separated by
spaces or commas Axes can be “skipped” in a given command by using successive
commas—for example: “AA MA1000,,3000"ilvmove axis ‘X’ to the positionZ000’ and

axis ‘Z’ to the position ‘3000°’, while doing nothing with axis ‘Y’. Axis-specific report
commands will return data for all axes in the controller—for example, “RP” might return
“1000,2000,3000", giving the current positions of the ‘X’, 'Y’, and ‘Z’ axes. Executing the
“AA?" query will return ‘1’ if the controller is currently in all-axes mode, ‘0’ if not.

At power-up, the NEAT-300 always reverts back to all-axes mode, eSanaDefaults
has been used with a different setting.

7.3.14.2. AX Select Singléxis Mode
This command selects a single axis to be referenced by subsequent move, set, and report
commands. The parameter ‘X’ is either an axis letter (i.e.: ‘X', Y’, 'Z’ & ‘T") or an axis
number where ‘0’ = X', ‘1’ =‘Y’, '2' = ‘Z’, etc.

[J This is the only command where a non-numeric parameter (i.e., X, Y, etc.) can
be typed after the command without an intervening space. The Y axis can be
selected by typing ‘AY’, ‘AY’, ‘Al’ or ‘A 1.
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After an ‘AX’ command—i.e., in single-axis mode—axis-specific move and set commands
will expect only one parameter. For example, “AZ M®0” (or “AZ; MA1000”) will

move the ‘Z’ axis to the position ‘1000’. Axis-specific report commantigeturn data

for only the selected axis. Executing “AA” will return the controller to all-axes mode (see
its command description). The “A?” query will return the axis number corresponding to
the current axis or ‘-1’ if all-axes mode (“AA”) is active.

When a program is run, the NEAT-300 shifts to all-axes mode. This can be changed by an
Ax command inserted into the program. When the program ceases, the axis mode will
revert to its setting prior to running the program.

At power-up, the NEAT-300 always reverts back to all-axes mode, e$anaDefaults
has been used with a different setting.

7.3.14.3. DC(c) DisplayCharacter

This command displays a single charast&hout a carriage-return/line-feed after it. (If
you enter the command directly in most terminal modes (see Waol@munication
Configuration Commandss Section 7.3), you will see a linefeed before the character and
a prompt (*>’) after it, but these are not a result of the command itself and will not appear
when the command is used in a program.)

When you type the command, you can either type the actual character to be displayed or
the numeric value of its ASCII code (an integer from ‘0’ to ‘255'—for example, ‘70’ for

the upper-case letter ‘F’ and ‘49’ for the number ‘1’), but if you type the character itself
you must enclose it in either single or double quote marks. When the command is
displayed (as with theist Program command), the character will be represented the you
entered it. In this fashion, thBisplay Character command is similar to tN&ait for
Character command.

Examples:
DisplayCharactel65 —  outputs:A
Display Character3 —  outputs:<Ctrl+C> (which may appear
graphically represented as its ASCIlI symid), °
DisplayCharactel0 —  outputs:line-feed
Display Characte —  outputs:<Ctrl+D> (which may appear
graphically represented as its ASCII symied), °
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7.3.14.4. DS (string) Display String

This command results in the string of characters following the command being sent out the
RS-232 serial port. Up to 128 characters may be sent; and an ENTER, linefeed is
appended to the string. Timesplay String command is helpful in examining the flow of
motion programs while working from a terminal: prompts such as SUBROUTINE 6,
MOVING X or DONE! can be inserted at appropriate points within the program. This
command can also send serial character strings to an external device, which will execute
some desired function upon receipt of the string.

0 The string may be placed within single or double quote characters
(recommended). If quotes are not used, the entire rest of the line is used as the
string to be displayed. If quotes are used, then a comment or other command
may go on the same line after the ‘DS’ command.

[J See also th®isplayString, No LF command below.

7.3.14.5. DSN (string) Display String, No LF

This command is identical to th&splay String command (above), except that no linefeed
occurs after the string. This makes it possible to display two or more strings on the same
line.

7.3.14.6. HELP]Js] ShowHELP Screen

?[s] ShowHELP Screen

This command displays a list of frequently used commands. A single question mark (*?’)
will also display this list. If a string of one or more characters follow the command as a
parameter, the system will ligil the commands that resemble the stringluding those
commands that are not included in the display when no parameter is eniéred, for a
complete listing of commands, you must enter ‘?a’, then ‘?b’, . . . *?z". (Al commands
begin with a letter. A space is required between ‘help’ and the parameter, but not between
‘?” and the parameter.)

0 If the parameter is only one letter, all commands beginning with that letter will
be displayed. If it is two letters, and there is at least one command beginning
with those letters, only those commands beginning with those two letters will
be displayed. However, if it is two letters and no command begins with those
letters, the NEAT-300 assumes you made an error with the second letter and
so displays all commands beginning with the first letter. Since related
commands often begin with the same letter, you may find it most informative
to only use a single letter as a parameter.
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7.3.14.7. 10BN Select CurrenfO-BoardNumber

In NEAT-500 series units containing more than one 1/O connector, this command is used
to select which connector is referenced by the input/output commands ("SO", "RI", etc).
Upon power-up, "IOBN" is always set to '0' to indicate the "lower" 1/O connector. It may
be changed to '1' to indicate the "upper” I/O connector. However, the new value cannot
be saved as a default.

0 This command has no function in 300-Series controllers at the time of the
firmware version 2.5.2 release, because it requires a unit containing more than
one axis-1/0 board in order to use a non-zero value, and this is not an option in
300-Series controllers at this time. It is included here for reference in case this
becomes an option later.

7.3.14.8. LPUP f[,f..] Limit PullUP/down

In newerrevisionsof the NEAT-3x0 and NEAT-500 serieshardware the headerblocks
for hardwarepullup terminationfor limits havebeendeleted,and the "LPUP" command
may be usedinstead. For eachof the given flag parametersa '1' indicatesthat the limit
inputsfor the correspondingxisshouldbe pullup-terminatedowards+5V. A '0'indicates
thatthelimit inputsshouldbe pulldown-terminatedowardsground. Internalresistorswith
a values of 10K-Ohms are used for theseterminations. For hardwarerevisions still
containingthe terminationheadeiblocks,this commandwill haveno effect.

The factory default for "LPUP" on each axis is '1'. A new default can be set with either
the Save Defaults or theSave AXis Defaults commands (und&et Commandis Section

7.3), althoughSAXD in single-axis mode will save the new setting as a default only for
the selected axis. The factory-set default can be restored with Master Reset (Section 4.7).

7.3.14.9. UUn[,n..] UserUnits

The “UU” command defines the meaning of units used in velocity, acceleration, move, and
position commands for the current axis or axes. The parameter(s) entered should equal the
number of steps in one user unit for the given axis or axes. The factory-set default, to
which the system reverts at power-up, is ‘1’, which defines the units used as steps. Thus,
MR 56 after UU 100 is the same move as MR 5600 in the default state (UU 1). A new
default can be set with either ti8ave Defaults or theSave AXis Defaults commands
(underSet Commandm Section 7.3), althougBAXD in single-axis mode will save the

new setting as a default only for the selected axis. The factory-set default can be restored
with Master Reset (Section 4.7). The “UU?” query reports the current user-unit value(s),
but will only report decimal values to 6 or 7 decimalggls.

Parameter range: ‘0.00000000001’ to ‘1410065408'.

User units are discussed further in Section 7.1.
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8. Immediate Mode

The NEAT-300 can be used in eithemmediateor program mode. Program mode is
discussed in the next section. In immediate mode, the NEDSTunit functions as an
intelligent “slave” to a host computer. The host determines the sequence of events to be
performed, and the NEAT-300 executes commands as they are received from the RS-232
serial port or GPIB parallel port.

In immediate mode, subroutines, loops, waits, etc. are implemented in the host’s high level
language program. The host computer issues a sequence of immediate mode commands
to the NEAT-300, and in the case of move commands, waits until each command has been
completed before sending the next one. Thus, a fundamental task of the host software is
to determine when NEAT-300 moves have been completed. This was covered in detail in
Section 5.

During moves, any valid immediate mode commands (with the exception of other moves
or the Set Position command) can be executed without error. Thus you can check
position, activate output lines, etc. while “on the fly” (although the communications delay
time may limit the spatiadccuracy of such functions). Among the useful commands you
can execute during a move \felocity Final, which will result in a ramped increase or
decrease in velocity to the new value.

Immediate mode can also be used by an operator with a serial terminal, or a computer
with a terminal emulation program (SEemmunicationn Section 2). Since a terminal
cannot be programmed, the operator serves as the “program”. Immediate mode with a
terminal really means having real-time manual control of the NEAT-300’s functions.

In immediate mode, the NEA300’s onboard resources (such as the non-volatile memory
and editor) are not utilized, and program-referenced commands silwmRaso Label or

Line # 20 or Call Subroutine3 have no meaning. Specifically, the command categories
WAIT and PROGRAM FLOW are irrelevant in immediate mode. Their use in this mode
will not, however, produce any negative consequences.
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9. Program Mode

In program mode, you can create and store motion sequences in the NEAT-300’s non-
volatile memory.

0 This memory consists of an integrated low-power CMOS static ram and
lithium battery, with advanced power up/down protection circuitry. The
memory will store data for periods in excess of 10 years.

[J Use of RAM technology, as opposed to EEPROM, allows the ultra-fast data
writes necessary to implement a sophisticated editor. For example, whenever a
program step is inserted or deleted, all branching references are automatically
adjusted to reflect the new addresses.

O Another significant feature is the use of variable field sizes for stored
commands. Rather than pick the largest stored command and assign that field
size for all commands, each command takes up only the amount of storage
necessary to store its data. This complicated our designers’ task, but provides
an efficient utilization of memory.

To operate the NEAT-300 in program mode, a serial terminal (or a computer running the
NEAT terminal emulator) should be connected to the unit as described in Section 2 and
Section 5. To begin programming, simply select a program name, andRyfer Edit
Program), followed by thename (See Edit Program” underMemory Commands
Section 7.3). Commands can then be entered sequentially, with an ENTER terminating
each command line.

9.1. Creating Programs

Command format: In writing a program, only the two or moBold Capital letters in

each command name are typed, followed by the command’s argument if any. (If the
argument is numeric, a space between the command letters and the argument is optional; if
the argument begins with a letter, a space is requirddultiple parameters within an
argument are separated by commas. Multiple commands may be placed on one line, with
a space and/or semicolon (*;")between them. (In displaying the program later, the NEAT-
300 changes any semicolons to spaces.) With that exception, all commands expect an
ENTER terminator.

Comments may be added to a command line so that the program will be easier for human
readers to understand. A comment begins with the two-character symbol *//'. Comments
may contain up to 128 characters and also may include such characters as *;, ', *?’, ‘<,
£>1, (:l’ l+” l_l, etC_

Let’'s write a short program called TEST (see Table 9-1).
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Table 9-1 TEST—A Sample NEAT-300 Program
~OYOU TYPE THIS 10 - COMMAND COMMAND
—O0ODISPLAY 2.0 0 NAME ARGUMENT
1 MR 1000 (ret) | Move Relative 1000 steps
2 MR -1000 (ret) | Move Relative -1000 steps
3 WT 500 (ret) | WaiT for Given # of Msec | 500 milliseconds
4 MR 50 (ret) | Move Relative 50 steps
5 MR -50 (ret) | MoveRelative -50 steps
6 WT 1000 (ret) | WaiT 1000milliseconds
7 JP1 (ret) | JumP to Label or Line # | to line #1
8 ESC | [Terminate Edit]
1 Typing a space between the command letters and a numeric argument is optional.
The NEAT-300 automatically inserts a space in the display if you did not.
2 The NEAT-300 automatically adds the line numbers—you do not type them.

Storing a program: Upon exiting an edit (via ESCAPE), the program wil be
automatically stored and assigned a program number for subsequent front-panel
thumbwheel execution (serogram Selecin Section 4), as well as foAuto Run
operation (undebDefault Commandsn Section 7.3). As many programs can be entered
as the available memory will allow.

For more on creating programs, geiting Programselow. All functions are the same.

9.2. Displaying a List of Programs

The programs present in memory can be viewed by use DigplayDirectory command
(underMemory Commandsn Section 7.3), which displays all existing programs together
with their memory usage and program number. As with_ikeProgram feature, if the
program directory is longer than one screen, typing Ctrl+S while suspend the display, and
typing Ctrl+Q will resume it (provided that software handshaking is enabled).
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9.3. Viewing a Program

A program can bésted (i.e., its command sequence displayed) by typlAgTEST. (See
“List Program” undeMemory Command Section 7.3.) If the program is longer than
one screen, typing Ctrl+S while listing will suspend the listing, and typing Ctrl+Q will
resume the listing (provided that software handshaking is enabled—Sedvdre
HandshaK e Mode” undelCommunication Configuration CommandsSection 7.3).

9.4. Running Programs
NEAT-300 programs can be run either from the NEAT-300 directly or from a host
computer.

Execution time for NEAT-300 program-mode commands varies from about 200
microseconds for I/O commands, to a maximum of 2 miliseconds for velocity changes.
Obviously, Wait and Move commands can be of longer duration.

9.4.1. From the NEAT-300

To execute the sample program TEST (created above), simply:

* type XP TEST at the terminalor

» set the front panel thumbwheels to the program number corresponding to TEST and
press the START button.

Since the program loops upon itself (via themP to Label or Line #1 command—see
Program Flow Command® Section 7.3), it will continue moving the stage indefinitely.

To stop the program, either send an ESCAPE character from the terminal, or press the
front-panel STOP button. (Note: the STOP button will not function as such if the current
thumbwheel setting configures it for jogging. Seg Functionsn Section 4)
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9.4.2. Froma PC

Use of the NEAT-300 in program mode does not preclude its operation as a serial slave to
a host computer. Just as you can create and modify programs from a terminal, you can
also download and upload programs with a computer.

0 In Section 5 we saw that while the NEAT-300 isninmediatemode it can receive
commandsent bya program running on the host computer. VWhése commands
are in the NEAT-300's own command language, the program itself is not.

By contrast, when the NEAT-300 is mogram mode, programs run from the
computer are written in the NEAT-300’s own command language and “speak”
directly to the NEAT-300 itself rather than to the computer.

The List Program command can be used to command an upload of a program. The
NEAT-300 Help Diskette has both source and executable programs to allow entire
programs to be sent to and from a PC or compatible (see “NEAT-300 Help Diskette”
underMiscellaneousn Section 17).

9.5. Deleting Programs

Programs stored in memory can be deleted by the ukglloProgramname When a
program is deleted, its memory is freed for use in other programs. The program numbers
of other program are unaffected. An additional memory management comnidadhere

or RenumbeProgram, allows program names or numbers to be changed. (See under
Memory Commanda Section 7.3.)
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9.6. Editing Programs

Program Mode

Table 9-2 summarizes the program editing functions, which are also the program creation
functions. Program creation is simply the editing of a new program. For more on these
functions, se&dit Program undeMemory Commandsa Section 7.3.

Table 9-2 Program Editing Functions

AMm

or

| &N

| &N

bIf a

Will

KEY FUNCTION NOTES
EP TEST | Begins editing of program #4Can also begin creation of a new progr
or (‘TEST”) with cursor at end| (‘TEST")
EP 4 of the first line
ENTER Moves cursor to end of next Also “sets” any changes to line the curs
line* is on so they will not be lost with Ctrl+P
or ESCAPE
Ctrl+P Moves cursor to end of Changes to line the cursor is on will be
previous line lost unless previously “set” with ENTER
Ctri+l Inserts blank line before You can insert several lines at once.
current line, with cursor on | Line-number references dumP
the new line commands will be automatically adjuste
as needed
Ctrl+D Deletes current line Line-number references dumpP
commands will be automatically adjuste
as needed—unless deleted line was its¢
jump target.
BACKSP | Deletes character to left of | A blank line will be deleted when you hit
ACE cursor* ENTER, and subsequent line numbers
be adjusted.
ESCAPE | Terminate the edit session Changes to line the cursor is on will

lost unless previously “set” with ENTER
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9.7. Program Structure

9.7.1. Comments

You can insert remarks into a program as guides to understanding it later. Comments may
be added to a command line so that the program will be easier for human readers to
understand. A comment begins with the two-character symbol /. Comments may
contain up to 128 characters and also may include such characters as *;, ', '?’, ‘<, >,
‘=, 4, etc.

9.7.2. Axis Control

When a program is run, the NEAT-300 shifts to all-axes mode. This can be changed by an
axis-mode command inserted into the program. (See Wideellaneous Commands
Section 7.3) When the program ceases, the axis mdideewvert to its setting prior to
running the program.

This is important because many commands that require axis-specific parameters in all-axes
mode do not require this in single-axis mode. The use of AA and Ax commands within a
program gives you an option to specifying axes when writing each move. If a block of
moves are all to be made in the same axis, the axis can be specified with an Ax command.
Furthermore, the axis can be shifted for another block of moves, orJom@-loop or
subroutine repetition of the same block of moves—or in editing the program —simply by
changing the axis-mode commands rather than editing each move command.

9.7.3. Repetitive Iterations within Programs

A frequent requirement of programs is repetitive iterations of a command or sequence of
commands. While we have provided a conditiahahP to Label or Line # command

(see underProgram Flow Commanddn Section 7.3), repetitive sequences should
generally use subroutines. These need to be isolated from the main body of the program,
S0 as to be executed only when called.

Accordingly, the program should consist of a main body containing sequential
commands—which may includ€all Subroutine commands (see und@rogram Flow
Commandsin Section 7.3)—followed by a sequential set of any subroutines called by the
program. TheCall Subroutine command includes the subroutine name (or line number),
followed (if the subroutine is to be repeated) by a comma and then the number of
iterations to be performed.

The main body of the program is terminated byead of Main program command which
causes execution to stop when encountered. Each subroutine likewise begirBegith a

9-6 Revision 1.03, Firmware Version 2.5.2 Operator’'s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NEAT-300 Series Program Mode

Subroutine command—including the subroutine name—and ends wiEméBubroutine
command that can optionally include the subroutine name. (See RBratgam Flow
Commandsin Section 7.3.)

O If the same long command sequence must be repeated in more than one
program, you can conserve memory by placing the sequence in a separate
program, then calling that program with aeeuteProgram command (under
Execution Commands Section 7.3) within a repeating subroutineJamP
loop within each of the programs that must repeat the sequence.
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The following program (see Table 9-3) is a typical example of subroutines. Notice that
the Display String command tells the NEAT-300 to tell the computer (yes, that’s correct!)
to display the name of each subroutine while it is running, and that in Subroutine 2 the
WaiT for Given # of Msec command (see “Wait Commands” in Section 7.3) tells the

NEAT-300 Series

NEAT-300 to wait 50milliseconds between the +50 move and-+t68 move.

Table 9-3 NEAT-300 Program lllustrating Subroutines

~OYOUTYPE THIS1O

COMMAND COMMAND

—0O0DISPLAY 2.0 [ NAME ARGUMENT

1 MH1,- (ret) | MoveHome 1, -

(X-axis positive limit,
Y-axis negative limit)

2 MR 100,100- (ret)| Move Relative 100,100 steps

3 DS SUBROUTINE #1  (ret)| Display String SUBROUTINE #1

4 CSSUB 1,5 (ret)| Call Subroutine SUB_1, X5

5 DS SUBROUTINE #2  (ret)| Display String SUBROUTINE #2

6 CS SUB 2,20 (ret)| Call Subroutine SUB_2, X20

7 EM (ret) | End ofMain program

8 BSSUB_ 1 (ret)| BeginSubroutine SUB 1

9 MR 10000,10000 (ret) MoveRelative 10000,10000 steps
10 MR -100000,-100000 (ret) Move Relative -10000,—-10000 steps
11 ES (ret) | End Subroutine
12 BS SUB 2 (ret)| BeginSubroutine SUB 2
13 MR 50 (ret) | MoveRelative 50 steps
14 WT 50 (ret) | WaiT for Given # of Msec | 50 milliseconds
15 MR -50 (ret) | MoveRelative -50 steps
16 ES (ret) | End Subroutine
17 ESC| [Terminate Edit]

1 Typing a space between the command letters and a numeric argument is optional.
The NEAT-300 automatically inserts a space in the display if you did not.
2 The NEAT-300 automatically adds the line numbers—you do not type them.
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9.8. Errors and Debugging

The NEAT-300 vl “catch” many errors having to do with the format of commands as
you write them, reporting the nature of the error when you hit ENTER and forcing you to
type the line over again. Other errors—e.g., a jump (‘JP’) to a nonexistent line or label, or
a call (‘'CS’) to a nonexistent subroutine—are caught when you attempt to run the
program: the first such error is reported by type and line number, and execution will not
begin. Still others errors—e.g., a call (‘XP’) to a nonexistent program, or an Ha8’ (
Subroutine) for a subroutine that was not begun or called—are caught only when the
NEAT-300 encounters them in the course of executing your program: the first such error
is reported by type and line number, and execution terminates at that point.

All of the above errors should be easy to fix, once they are called to your attention. Thus
the NEAT-300 does most of your program debugging for you. Your only real concern, in
a complex program, is that what you hdae& the NEAT-300 to do is not what you
actuallywantit to do. An aid in checking your program or debugging at this level is the
eXecute Prograntingle-Step command (undBxecution Commands Section 7.3).

[0 When it is not feasible to execute a program in order to test itClhaK

Program command (undeviemory Commandi Section 7.3) can be of
limited use in catching certain kinds of errors.
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10. Limit And Home Switches

10.1. Hardware Considerations

In the NEAT-300, we have set out to provide univergait and home switch
compatibility, in terms of both the hardware circuitry and the specific homing algorithms.
The limit and home switch inputs feach axis are located on the rear pamaltlEncoder
connectors. These connectors are DE-9P (also known as a 9 pin, male, D-submini
connector). Their type DE-9S mating connectors are available from numerous electronic
distributors and provides a locking connection through their two #4-40 jackscrews.

0 While users can fabricate their own cables, we strongly encourage the purchase
of standard NEAT Limit/Encoder cables, which are available in a number of
stocked lengths and offer optimal shielding for critical limit and encoder
signals.

Pin locations for the Limit/Encoder connectors are shown in Figure 10-1.
LIMIT/ENCODER CONNECTOR 1 2 3 4 5
CONNECTOR . T . . .
Type: DE-9-P (pin, or male) Q e o = .)
Mate: DE-9-S (socket, or female)
Pin 1 location: upper left 6 7 8 9

Figure 10-1 LIMIT/ENCODER
CONNECTOR PIN-OUT
(viewed facing rear panel)

PIN # FUNCTION

1 + 5 Volts (regulated) 6 Encoder Channel A+
2 + Limit Input 7 Encoder Channel B+
3 — Limit Input 8 Encoder Channel A—
4 Home Input 9 Encoder Channel B—
5 Logic Ground

Since active limit/home switches such as opto-couplers or Hall-effect devices usually
require a supply voltage, +5 volts is made available for this purpose on pin #1. Up to 100
miliamps may be drawn from this pin. A logic low is defined as any signal below 0.8
volts, and a logic high is any signal above 2.2 volts. This results in compatibility with 5
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volt TTL and CMOS outputs, as well as mechanical switches, opto-interrupter and Hall-
effect devices, 24 volt programmable controller lines, etc.

Two common difficulties with limit-switch compatibility are switch polarity and the
presence or absence of pull-up resistors. As shipped, the NEAT-300 comes with a jumper
available for eachmit and home input to connect it to a 10K ohm pull-up resistor. There

is also a jumper cap (unless the NEAT-300 is being shipped together with NEAT
positioning stages, as explained below). Accordingly, the NEAT-300 eXprittand

home switches which emulate a normally open switch closure from each input to ground
(pin #5), with the switch closing when the limit or home is activated.

One advantage oémovingthe 10K ohm resistors arises if a jumper cap active low-limit
sensor has an internal pull-up resistor (as is the case with the standard Hall-effect limit
sensor on NEAT positioning stages). In this case, if the limit switch cable is left
unconnected or has broken, the NEAT-30IDsee a limit condition and all moves will be
inhibited; this provides a valuable “fail-safe” function. Accordingly, this resistor array will
have been removed from any NEAT-300 jumper cap which is shipped together with
NEAT positioning stages.

Pins 6-9 are described Encoder Interfac€Section 12).

10.2. Software Implementation

Having established electrical compatibility, the next step is understanding how the NEAT-
300 Series softwareilites these signals.

0 Limit-positions cannot be changed by any software command.

[0 An active limit indicates that the axis has traveled beyond the limit position. If
both the positive and negative limits are active, this indicates either that the
axis is not set up or that there may be a wiring or limit hardware problem.

The general form of thd&Move Home command (seeM'ove Home” underHoming
Commandsn Section 7.3) is eitheMH + or MH — (MH 1 or MH 0); where the
direction of the home move is selected via the + or — character. (If the sign is omitted, the
— direction is selected—nbut this is permitted only in single-axis mode (Ax); in multi-axis
mode (AA), signs are required for each axis.) As with relative move commands, a “+”
corresponds to clockwise rotation as viewed facing the motor shatft.

All home moves use two user-defined speeds, selected biotimeng Velocitylnitial and
Homing Velocity Final commands (seeHoming Velocity Final” under Homing
Commandén Section 7.3). The default values of 2000 Hz and 20000 steps/second for the
Homing Velocitylnitial andHoming VelocityFinal speeds respectively, will be adequate

for many systems. You can alter these values to match the needs of any specific
application, with the goal being to minimize the overall home-cycle time via the final
speed, but also to prevent inertial overshoot when stopping via the initial speed.
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The acceleration during home moves, initially set to 50,000 steps/s?eamagi also be
varied through the use of tl&oming Acceleration command (see “Homing Acceleration”
underHoming Commandsn Section 7.3).

Upon reaching the home position, the internal position counter and encoder counter are
set to zero. Any subsequent positional moves which hit the limit sensors will be
terminated immediately.

The NEAT-300 can be set via thémit Stop command (sed_fmit Stop” underDefault
Commandsin Section 7.3) for either of two responses to an unexpected limit encounter.
(“Unexpected” in this context means an encounter with a limit resulting from being
directed to move to a position beyond that limit.) In the default madeait( Stop
Disabled), moves which attempt to move beyond a limit are immediately terminated but
the next program move is executed. Subsequent moves that encounter the limit are
likewise terminated, but program execution otherwise continues without interruption. No
warnings are given, although the limit status can be checked throudtepost L imits

Status command (undBeport Command Section 7.3).

In the limit stop model(imit Stop Enabled), program execution stops immediately upon
encountering an unexpected limit, and a “+ limit” or “~limit” prompt is sent out the serial
port. Operator intervention is then required to resume motion.L iffie Stop command
thereby provides both a soft (continue as if nothing happened) and a hard (stop program
and notify operator) response to limit-switch encounters.

When a home move is in process, it can be terminated by hitting the STOP button or
through receipt of an ESCAPE character (ASCII 27) over the serial communications port.

The status of the limit switches can be checked viaRigort Limits Status command
(underReport Commandsn Section 7.3); this returns either a “+”, “=", or “X” for +
limit,- limit, or no limit respectively.

Whena M ove Home commands executedthe motor acceleratesip to the user-defined
Homing Velocity Final speed(in a clockwiseor counterclockwisalirection,dependingon

the signused),andcontinuesuntil the limit switchis activated. It thenstopsimmediately,
reverseglirection,and movesat the Homing Velocity Initial speeduntil the limit switch

deactivates. It then stops, defining this position as home. Since most sensorshave

hysteresigpositiondifferencebetweenactivateand deactivatepoints), subsequenmoves
to the“0” positionareunlikely to trip alimit. In addition,limit switch heatingor cooling

(whichwouldresultin positionaldrift) areminimizedby the brief actuatiorof the limit.

We have attempted, in our hardware and software implementation of limit and homing
modes, to be as general as possible. If users encounter any additional modes which appear
of general utility, contact our Sales Department; we will be happy to look into adding
them to the NEAT-300 repertoire.
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11. Input And Output Lines

11.1. Pin Assignments

The NEAT-300 has a variety of 1/O lines which can be used to activate or test the status
of external devices. These I/O functions are made available on the rear-panel-mounted
Digital I/0O connector, which is a DA-25S (socket, 25 pin D-submini type). Pin locations
for the rear panel connector DIGITAL I/O are shown in Figure 11-1.

DIGITAL I1/O CONNECTOR 13221110987 654321

Type: DA-25-S (socket, or female) s s 8 s 0 s 8 s s B B e 8
Mate: DA-25—P (pin, or male)

Pin 1 location: upper right s o0 0008

252423222120191817161514

Figure 11-1 DIGITAL I/O
CONNECTOR PIN-OUT
(viewed facing rear panel)

PIN # FUNCTION

1 Isolated Ground 14 Digital Input #1
2 Output #1 15 Digital Input #2
3 Output #2 16 Digital Input #3
4 Output #3 17 Digital Input #4
5 Output #4 18 Digital Input #5
6 Output #5 19 Digital Input #6
7 Output #6 20 Digital Input #7
8 Output #7 21 Digital Input #8
9 Output #8 22 ESTOP Emergency Stop Input
10 Isolated +5 Volts 23 Isolated Pull-up Input
11 Isolated Ground 24 N.C.
12 Reserved 25 Reserved
13 Reserved
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11.2. Setting Outputs and Reading Inputs

There are eight output lines on the DIGITAL I/O connector, located on pin numbers
2 through 9, respectively. These lines are opto-isolated and then buffered, and are
referred to as “open-collector” outputs. This means that when they are turned off (set to
high—+5 Volts—with theSet Outputs command (und&et Commandsn Section 7.3),

the output is essentially disconnected and no current will flow into or out from that pin. If
the output has an external pull-up resistor to pin #10 (Isolated+5 volts), then an “off’
output would be at a logic “high” of + 5 volts.

Turning on an output (by setting it to low—O0 Volts—with t8et Outputs command)
switches on that output’s transistor to ground, allowing current to flow into the pin.

The eight inputs, Input #1 to Input #8, are present on pins #14 through #21 respectively of
the DIGITAL 1/O connector. These inputs are opto-isolated, and present a 4.7K ohm

input impedance (resistance). Voltage levels up to +5 volts may be applied to these
inputs. Leaving an input terminated, or connecting it to a voltage level below 0.8 volts,

results in that input being read as “low”; any voltage from + 3.0 volts to +5 volts produces

a “high” reading.

The state of the eight input lines is read by issuif®Report Inputs command, Report
Input asHex command, or &eportInputs as HLString command. (Please sBeport
Commands Section 7.3.3, for an explanation of how to interpret the 300-Series
controller’'s response to these commands.)
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11.3. Applications

To illustrate a typical applicationugpose that a pneumatic cylinder must be controlled by
the NEAT-300. Air flow into the cylinder is switched by a 5-volt solenoid-controlled
valve. One end of the valve coil would be connected to pin #10, and the other end
connected to pin #2 (Output #1). Turning on the output, viseh©utput 1 command
(under Set Flow Command#é Section 7.3), will activate the pneumatic cylinder.
Similarly, the cylinder can beedctivated wittSet OutputO.

11.4.Voltage and Impedance

The output transistors are rated for up to 30iiamps of current. They can be
damaged if higher currents are applied, so make certain that the load impedance is

not so low as to exceed this rating.Note that these outputs are either non-conducting
(when off) or can “sink” current (when turned otf)gy are not capable of switching

AC current. Voltage transients, produced when inductive D.C. loads are switched, are
clamped internally to +35 wvolts; additional user-supplied transient protection is
recommended for highly inductive loads. Voltage levels of up to 5 volts may be safely
switched by the outputs. When turned on, the low voltage of the output transistors (called
VCE SAT.) is about 0.6 volts.

In some cases, the outputs will be used to provide digital signal levels to relatively high
impedance inputs on another piece of electronics; in this case pull-up resistors must be
used to provide a logic high when any output is off. For your convenience, we have
provided an internal pull-up resistor array, which is brought out on pin #23 of the
DIGITAL 1/O connector (pull-up pin). It can be connected to + 5 volts (pin #10). Use of
such a pull-up array can complicate conventional, current-sinking use of the output lines
by providing a weak current path to nominally “off’ output pingthe Digital 1/0O pin

#23 is not connected to a supply voltage, then no level transitions will appear on
these outputs, despite their being turned on or off.
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12. Encoder Interface

12.1. Pins and Channels

The NEAT-300 includes a built-in encoder interface designed to accept signals from
incremental optical encoders. These signals are received on the rearipéfehcoder
connector, which is a 9-pin D-submini type. &@mit and Home SwitchgSection 10).

Five volts is made available to power an encoder on pin #1 of this connector, and Ground
is on pin #5. Up to 25millamps may be drawn for this purpose (in addition to 100
milliamps for limit switch operation).

Encoders provide position information in a two-channel quadrature format, with the signal

lines generally referred to as Channel A+ and Channel B+. If the encoder has differential
outputs, the inverse of these signals will also be present (Channel A- and Channel B-).
Pin-outs for these signal lines on the Limit/Encoder connector are as follows: A+: pin 6;

B+: pin7; A-: pin8; and B-:pin 9.

Some encoders also have an index channel (a once-per-revolution signal variously
described as a zero reference, marker pulse, or channel Z); if available, this signal may be
connected to the Home input (pin #4). The index channel can then be used in a variety of
home moves. Sdamit and Home SwitchgSection 10).

The NEAT-300 vill operate with either single-ended or differential signals on channels A
and B; simply leave the A- and B- pins unconnected for use with single-ended encoders.

To arrange for positive counting direction on the encoder to match positive motor moves,
it may be necessary to reverse the pin assignations of A+ and B+ (and A- and B- if used).

12.2. Preventing Cable Noise

Due to the 48-volt bipolar chopper drive used in the NEAT-300, precautions to prevent
noise on the limit/encoder and motor cables are important. These consist of using a
shielded cable for these signals, and require that the shield be tied to Chassis Ground.
Since the connector body is at chassis ground on the 300 rear panel, the shields for both
the motor and the limit/encoder cable must terminate at both ends at the metal connector
hood or shell. The shields of each cable are also used to ground the stage at the motor
mount where inductively coupled noise from the motor shaft can transfer.

Should you experience noise on the encoder inputs, such a specially terminated cable is

available; contact our Sales Department. Note that if no encoder is connected, use of the
ReportEncoder command may return spurious (and changing) values.
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12.3. Reading and Setting the Encoder Position

By counting the rising and falling edges of channels A and B, the NED®Tperforms a

4x multiplication of the encoder signals. This results, for example, in 2000 counts per
revolution from an encoder with 500 lines per revolution. The input count rate may range
from O to 300,000 counts per second (75,000 encoder lines per second, or 150 revolutions
per second for a 500 line/revolution encoder).

Encoder position is read out over the serial communications port witReihertEncoder
command (see Report Encoder” underReport Commands in Section 7.3). The
information is provided in signed, ASCII decimal format, with a total position range of
18,388,608 counts.

Home moves automatically zero the encoder counter at the home position. The encoder
counter may be set to zero, or any other value, by the use 8étBacoder command.
(See Set Encoder” undeSet Command# Section 7.3)

12.4. Quasi-Closed Loop Moves

The host system can use the encoder interface to perform “quasi-closed loop” moves; that
is, first make a positional move, and then use the encoder information to calculate and
perform additional small corrective move(s). Use of this technique with a linear encoder
essentially eliminates any concern over leadscrew-induced positional errors, both those
due to leadscrew cumulative and periodic errors, and those due to friction induced
leadscrew heating and thermal expansion. Despite the additional time penalty for
operating in this manner, this offers the benefit of closed-loop control, with the simplicity
and torsional stiffness of stepping motors.

An application example program included on the NEAT-300 Help Diskette (EX35.BAS,
described in Section 17) directly implements “Quasi-closed loop” operation. When used
this way, the system is functionally similar to a servo; if you rotate the motor knob, it
immediately swings back to maintain the proper position. When used with 1-micron-
resolution linear encoders, the system rapidly slews to the target position, with zero error
and no oscillation or hunting (the very high repeatability of NEAT mechanical stages is
key to this performance, however). EX35.BAS requires a one-to-one relationship
between step size and encoder count size (one micron); simple modifications to the code
could produce a more generalized program.
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13. Joystick Interface

13.1. Concept

The NEAT-300 Series incorporates a versatile analog-input itigpashich is typically

used to implement a Joystick Interface. Joysticks are convenient for executing multi-axis
movements manually—unlike a mouse or trackball, which are usually screen-based and
command position, a joystick commands velocity. The operator then observes the
resulting motion, perhaps using a magnified image, and controls the joystick angle to vary
the velocity so as to reach the desired position. Up to three axes can be implemented on a
single joystick, and the NEAT-300 Series supports up to two three-axis joysticks.

A joystick typically provides about + 25 degrees of movement from its spring-loaded center

position, and it is important to allow + one or two degrees of “deadband” around the centered
position to prevent inadvertent movements. The resulting “dynamic range” of about 20:1

is normally inadequate to cover the desired velocity range, which can vary from very slow

moves for fine positioning to high speed traverses for accommodating large moves. We
have accordingly implemented an algorithm that subtracts a deadband from the analog
value, and squares the result. With the 12-bit digitization performed by our A/D (analog-

to-digital) converter, this provides ample dynamic range for most applications.

13.2. Connections

Either arbitrary analog inputs or dedicated joystick(s) can be connected to the Joystick
connector on the NEAT-300 Series rear panel. This connector is a common DA-15-S
(socket contacts) sub-mini, and mates with a DA-15-P (pin or male contact) connector.
Two three-axis joysticks could be wired to this connector, leaving two additional analog
channels available, or one could connect up to four two-axis joysticks. Analog channels 7
and 8 can be factory-preset to provide gains of up to 100, to assist in measuring small
transducer signals. The pin-out of the Joystick connector is detailed in Section 16,
Connector Pin-outs The pin-out also indicates the required connections to support digital
switches on the joystick; these should be simple normally open SPST switches which upon
closure tie their input line to Ground.

13.3. Reading and Setting Joystick Values

The NEAT-300 Series controllers implement a 12-bit analog-to-digital (A/D) conversion.
The converter has eight input channels, and uses a single-ended +5.0-volt reference. As a
result, a 0.0-volt level will be converted to 0, and +5.0 volts will be converté@%s(12

bits). TheReportAnaloglnput command (unddReport Commands Section 7.3) may

be used to read a joystick, but it can also be used for arbitrary analog measurements. The
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Report Joystick command (undeReport Commands Section 7.3) is used when a
joystick is connected. This performs additional filtering, and biases the readings to —2048
through +2047 to provide a zero near the position of a centered joystick.

Depending on the type of potentiometer and mechanical travel, joysticks will vary in the
overall range available. In many cases, the centered joystick will return a low non-zero
number due to mechanical offsets. While some joysticks have mechanical trims to cancel
this offset, several other options exist. You can read the value of the centered joystick
with the ReportJoystick command, and then define that value as zero witdaystick

Center Value command (sed&adystick Center Value” underJoystick Commandn
Section 7.3). Alternately, thdoystick Auto Zero (see Joystick Auto Zero” under
Joystick Commanda Section 7.3) command will automatically perform this function.

The joystick can be enabled to control motion on any specified axis or axes—or else
disabled—via theJoystick Enable command (undéoystick Commands Section 7.3).

In addition, the mapping of Analog Input channels to motion axes can be flexibly
configured (including the use of one analog input for more than one physical axis) with the
Joystick Input Channel command (seeJdystick Input Channel” under Joystick
Commandsn Section 7.3). Once the joystick is enabled, you can set a deadband, or range
within which no motion will take pice, by using th@oystick Deadband command (under
Joystick Commanda Section 7.3).

When under joystick control, an axis has both a target velocity and an actual velocity. If
the joystick has just been moved, the axis wilabeelerating or decelerating towards the
target velocity. If the joystick has been held steady for a sufficiently long interval, the
actual velocity, measured by tHeeport Current Velocity command (undeReport
Commandsn Section 7.3), will be equal to the target velocity. The target velocity is a
function of three variables:

» the joystick input value (reported by tReportJoystick command), which usually is
approximately proportional to the angular deviation of the joystick from vertical;

» the deadband, set by theystick Deadband command;
* the gain, set by th&oystick Gain command.
If the absolute value of the analog input is less than or equal to the deadband, the target

velocity is zero. If the absolute value of the analog input is equal to or greater than the
deadband, then the absolute value of the target velocity is continuously set as follows:

| Target Velocity | = (Analog Input — Deadba%d)(Gain/SOOO)

When the actual velocity has reached the target velocity, this relationship can be expressed
in terms of the commands that report or set these values:

| RCV | = (RJ - IB)x (JG/5000)
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The sign of the velocity is the same as that of the input value (RJ) if the joystick gain (JG)
iS positive, or the opposite if the joystick gain is negative. In other words, a negative input
value will cause motion towards the negative position limit and vice versa, unless the
joystick gain is set at a negative value, in which case the direction is reversed.

The acceleration (which is also the deceleration) is set separately withoyhack
Acceleration command (undefoystick Commandsn Section 7.3). Limiting the
acceleration in this way prevents motorlisig from inadvertent fast movements of the
joystick.

Occasionally, joysticks exhibit asymmetries which cause a top-speed move in one
direction. You can set a “cap” to the speed in each direction withJdlystick

MAX imum Input Limit (JMAX) andJoystick MIN imum Input Limit (JMIN) commands
(see Joystick MAX imum Input Limit” and ‘Joystick MIN imum Input Limit” under
Joystick Commandis Section 7.3). In addition, you may wish to set software position
limits in each axis (separate from the physical hardwvanie switches); this is @pported

via theJoystick Negative TraveL imit andJoystick Positive TravelLimit commands (see
“Joystick Negative TravelLimit” and “Joystick Positive TravelLimit” under Joystick
Commandsn Section 7.3). The activation of these software limits can be separately
checked withReport Joystick Limits command (seeReport Joystick PositionLimits”
underReport Commands Section 7.3).

13.4. Switches

Many applications using joysticks can benefit from some additional digital switch inputs,
usually located on the joystick itself. These general purpose inputs can be read by
software and used to do things such as record a position for future use, switch between
low and high speeds, single-step, or switch axis-mappings (for example, change X and Y
to Z and theta). NEAT analog joysticks include momentary and toggle switches that can
be read by these inputs.

* TheReportDS Joystick InputsRDS) command (undeReport Commands Section
7.3) allows you to see the status of the switches (high or low).

* TheReportDelta Bits forDS Inputs RDDS) command (undeReport Commandms
Section 7.3) lets you see if a button was pushed since the last time you looked
(especially useful for momentary switches, where even serially polled software may
“miss” the switch).

» TheJoystick Qualifier Input command (undeloystick Commanda Section 7.3) not
only enables and disables joystick control via software, but also allows the joystick to

be enabled or disabled based upon either joystick mounted switches or external digital
input lines.
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14. The NEAT 300 Series Relay PCB Switch

NEAT 300 Series units shipped with firmware release 2.3.0 or later (as well as some
earlier units) include a relay switch for the control of other devices. This single-pole,
double-throw, normally open, normally closed relay switch can carry up to 5 amps AC or
DC, and can control any device external to (or even internal to).the housing of the 300
Series unit. The switch allows a device such as a light source, spindle or external
controller to be activated and deactivated at appropriate points in a program, synchronized
with events in the motion of the stage. By contrast, the digital I/O outputs can only carry
up to 5 volts.

The relay is mounted on the left-hand side of the left-hand IEEE488 plate assembly, as
seen from the rear of the unit. The external relay connector is located near the upper left
corner of the rear panel. There is also an internal connector, allowing you to install and
control an additional power supply within the unit itself. A third connector (CN3) is the
logic connector, carrying signals that control the 5 volt coil in the relay (K1). CN3 is
already connected when the relay is installed.

[0 The pins are marked on the external connector. Pin 1 is in the bottom position
in both the external connector (CN1) and the internal connector (CN2). Pin 1
is marked on CN2, but this may be difficult to see because CN2 is below CN3.

NEAT supplies a mating connector (a separate plug-in header ) for the external relay
connector, but not a cable assembly.

Pin 2 is the common. In the OFF position, pins 2 and 3 are closed, as the switch contact.
In the ON position, pins 1 and 2 are closed. You can either use the relay either as a single
pole, double throw switch, or as a single pole, single throw switch.

The relay is controlled by the Set Relay command (see @$®teCommands Section

7.3). Avalue of ‘O’ is OFF (no power to the relay), and a value of ‘1’ is ON (a 5 V signal
to the relay). The factory-set default is ‘O’ (OFF), although this can be changed with the
Save Defaults command (see unSet Commands Section 7.3).
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15. Default States

As shipped, the NEAT-300 starts out with specific values or states for a number of
parameters. These factory-assigned values (“defaults”) have been chosen to meet the
needs of a “typical’ application. Since actual applications vary widely, users frequently
reassign values that address the needs of their specific application(s).

In most cases, you can establish these user-set valueswasiefaultsthat will be
automatically assigned each time the machine is turned on. REBET command—
underDefault Commandm Section 7.3—is often a convenient alternative to power-up in
returning the NEAT-300 to the currently set defaults.) New default values are established
in different ways for different commands, depending on the degree of stability of their
user-assigned values:

* Some user-assigned values immediately become new defaults—they persist until you
change them again with the same command, even if the machine is turned OFF and
then ON again—but they are reset to the factory-set defaults with Master Reset
(Section 4.7);

* Some user-assigned values, for axis-specific variables, are reset to their default values
at power-up, but can become new defaults by employing eitheBave Defaults
command or theSave AXis Defaults command prior to turning the machine off.
(However, ifSaveAXis Defaults is executed while the unit is in single-axis mode, only
changes in the selected axis will be saved.) Then the new values remain stable during
machine shut-down and power-up, but still revert to the factory-set defaults with
Master Reset (Section 4.7);

* Some user-assigned values are reset to their default values at power-up, but can
become new defaults by employing tBave Defaults command prior to turning the
machine off. Then they remain stable during machine shut-down and power-up, but
still revert to the factory-set defaults with Master Reset (Section 4.7);

» Some user-assigned values can never become defaults—they persist through a session,
unless changed again by the same command, but always revert to the factory-set
defaults at power-up even if tiave Defaults command has been employed.

Table 15-Iclassifies all command variables according to these four types, thus showing
how to set their defaults, and also gives their abbreviations, queries and default values. It
is important to be able to scan the whole array of commands in this way, becdbeesthe
Defaults andsave AXis Defaults commands take no parameters. When executed, they set
the defaults of all the commands under their influence, so there may be times when you
will need to know how setting a new default for a particular command will affect the
defaults of the others.
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Table 15-1 Command Parameter Queries & Defaults

Command, Query, Factory-Set Default Valuek and Stability of Changes
(User-Set Values) with OFF/ON (or RESET), “Save Axis Defaults” and “Save Defaults”

Command Factory-Set |Changeg Changes Changes
Letters Full Command Name Query Defaultl Survive Survive  |Survive “SD”
OFF/ON| “SAXD” then [then OFF/ON
OFF/ON
A (AA, AX SelectAll Axes Mode
Y . . ' A? -1 (AA NO NO NO
A0, etc.) Select Singlé\xis Mode A
3
AC Acceleration AC?, RV 100006 NO YES YES
(99801 in query
ARP AutoRunProgram ARP?, RD| 0 (no program)  YES YES YES
3
BA JogButtonAcceleration BA? 250006 NO YES YES
(248870 in query)
BF JogButton VelocityFinal BF? 200003 NO YES YES
BI JogButton Velocityl nitial BI? 200023 NO YES YES
BRT* BaudRaTe BRT?,RD|  9600,0 YES YES YES
CMDI CoMmarD Input Port Selec{CMDI?, RO 0 (serial port 1 YES YES YES
GADR GPIB ADdRess GADR? 0 YES YES YES
GLTF | GPIBLineTerminatorFlag |GLTF? RCP 00 NO NO YES
GSRB GPIB SRQ Bits Mask GSRB? 0 NO NO YES
RDO
GTRM GPIB TeRMinal Mode GTRM? 6 NO NO YES
HA HomingAcceleration HA?, RV 500063 NO YES YES
(50027 in query
HDST Homing SearciDiSTance | HDST? 10023 NO YES YES
HF Homing VelocityFinal HF?, RV 200003 NO YES YES
HHSK | HardwareHandshaKe Mode [HHSK?, RD 0 (disabled) YES YES YES
HI Homing Velocityl nitial HI?, RV 20003 NO YES YES
HM HomingM ode HM? 02 NO YES YES
IC Idle Current, all axes IC2, ICA? 02'7(disabled) NO YES YES
ICA Idle Current, petAxis IC?, ICA? 02v7(disabled) NO YES YES
IDL Idle CurrenDel_ay, all axes IDL?, IDLA?| 500 mse’ NO YES YES
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Table 15-1 Command Parameter Queries & Defaults

Command, Query, Factory-Set Default Valuek and Stability of Changes
(User-Set Values) with OFF/ON (or RESET), “Save Axis Defaults” and “Save Defaults”

Command Factory-Set |Changeg Changes Changes
Letters Full Command Name Query Defaultl Survive Survive  |Survive “SD”
OFF/ON| “SAXD” then [then OFF/ON
OFF/ON
IDLA Idle CurrenDel ay, perAxis IDL?, IDLA?| 500 mse’ NO YES YES
IOBN Select Currenit/O-Board IOBN? 0 NO NO NO
Number
JA JoystickAcceleration JA? 1000_0@'3 NO YES YES
(99990 in query
JC JoystickCenter (see also J2) JC?, JZ7? 2048 NO YES YES
JD JoystickDeadband JD? 302 NO YES YES
JE JoystickEnable JE? 02 (disabled) | NO NO NO
JG JoystickGain JG? 5002 NO YES YES
JiIC JoysticklnputChannel JIC? 1,2,3,4,5,8 NO YES YES
JoystickMAX imum 5
JMAX Input Limit JMAX? 2047 NO YES YES
JMIN  |JoystickMIN imum Input Limif  JMIN? 2048 NO YES YES
JNL  |JoystickNegative Positiohimit| ~ JNL? 2147483648 | NO YES YES
1 If the NEAT-300 Series controller was purchased with NEAT mechanical staging,

NEAT engineers probably set defaults specific to your application.

Separate values (identical factory-set defaults) for each axis.
When user units = 1. Otherwise, the default is divided by the value of user units.

If you find you cannot@ess the machine after setting BRT, even after changing the settings on your
computer or terminal to match, reset the baud rate manually using the method des&ietitn 4
‘9600’ is the baud rate. ‘0’ signifies ‘no parity, 8 stop bits.’
RD reports GLTF and GSRB only when GPIB hardware has been installed and is detected by the softy
IC, IDL and LS set identical values for each axis, and the factory-set defaults are identical for each axig.
However, ICA, IDLA and LSA, respectively, set defaults for the same variables on a per-axis basis.

8 Different default value for each axis (X, Y,Z, T,U,V,R, S, P, Q, W, J).

9 For firmware releases 2.0.0 and earlier, SAXD did not set LIMP defaults.

10 However, the MCUR default changes with a change in the IC/ICA default, to which it is identical.
JPL  |JoystickPositive PositiorLimit| ~ JPL? 2147483647 | NO YES YES
JOI JoystickQuaIifier I nput JQI? 12 (enabled) NO YES YES
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Table 15-1 Command Parameter Queries & Defaults

Command, Query, Factory-Set Default Valuek and Stability of Changes
(User-Set Values) with OFF/ON (or RESET), “Save Axis Defaults” and “Save Defaults”

Command Factory-Set |Changeg Changes Changes
Letters Full Command Name Query Defaultl Survive Survive  |Survive “SD”
OFF/ON| “SAXD” then [then OFF/ON
OFF/ON
JoystickZero (see also JC)
JZ (accepts no parameter, | 927+ JC? 2048 NO YES YES
sets value automatically)
LIMP LIM it Polarity LIMP? | 02 (active low) | NO YES? YES
LPUP Limit PullUP/down LPUP? 12 NO YES YES
LS Limit Stop, All Axes LS?,LSA? o7 (disabled) | NO YES YES
LSA Limit Stop, PerAxis LSA?, LS?| 027 (disabled)| NO YES YES
MCUR Motor OutputCURrent MCUR? 0 (disabled) | NO1O NO10 NO10
MF M ove Finished MF?, RD O(disabled) NO NO YES
SE SetEncoder RE? @ NO NO NO
SHSK | SoftwareHandshaKe Mode |SHSK?, RD 1 (enabled) YES YES YES
SO Set Outputs RO? 0 NO NO NO
SP Set Position RP? @ NO NO NO
SR Set Relay SR? 0 NO NO YES
SXCH | Set AuXiliary Encoder hput |SXCH?, RL @ NO NO YES
Channel
TERM TERM inal mode TERM?, 0 NO NO YES
RD
uu UserUnits uu? 12 NO YES YES
VF Velocity Final VF2,RV | 400033 NO YES YES
Vi Velocity I nitial VI?, RV 40033 NO YES YES
VSET setVelocity Set VSET?, RO 0 NO NO YES
. (the values within each VSET, RV (See:
VSET et with the VI, VF, AC, HI, HF (for each | vI, VF, AC, HI,| NO YES YES
Values” |g HA commands for each axis) VSET) HF, HA)2:3
Z/HoM e InputPolarity ZHMP? 02
ZHMP NO YES YES
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Table 15-1 Command Parameter Queries & Defaults

Command, Query, Factory-Set Default Valuek and Stability of Changes
(User-Set Values) with OFF/ON (or RESET), “Save Axis Defaults” and “Save Defaults”

Command Factory-Set |Changeq Chan'ges Changes
Letters Full Command Name Query Defaultl Survive Survive  |Survive “SD”
OFF/ON| “SAXD” then [then OFF/ON
OFF/ON

1 If the NEAT-300 Series controller was purchased with NEAT mechanical staging,

NEAT engineers probably set defaults specific to your application.

2 Separate values (identical factory-set defaults) for each axis.

3 When user units = 1. Otherwise, the default is divided by the value of user units.

4 If you find you cannotecess the machine after setting BRT, even after changing the settings on your
computer or terminal to match, reset the baud rate manually using the method des&ietitn 4

5 ‘9600’ is the baud rate. ‘0’ signifies ‘no parity, 8 stop bits.’

6 RD reports GLTF and GSRB only when GPIB hardware has been installed and is detected by the soft}are.

7 IC, IDL and LS set identical values for each axis, and the factory-set defaults are identical for each axig.

However, ICA, IDLA and LSA, respectively, set defaults for the same variables on a per-axis basis.

Different default value for each axis (X, Y,Z, T,U,V,R, S, P, Q, W, J).

9 For firmware releases 2.0.0 and earlier, SAXD did not set LIMP defaults.

10 However, the MCUR default changes with a change in the IC/ICA default, to which it is identical.

oo
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16. Connector Pin-outs

This section details the pin assignments of the NEAT-300 rear panel connectors: serial
port, digital 1/0O, motor, limit/encoder, joystick and GPIEEHE-488). All connectors
except the GPIB (IEEE-488) port are D-submini types, mates to which are widely
available from electronic distributors. The NEAT-300 is supplied with a six-foot cable,
which interconnects the rear panel Serial Port to most computers or terminals.

CAUTION:

To provide some measure of protection from misconnection, two of the three
DB-25 connectors are of opposite polarity. This results in the physical layout
of pin numbers being “mirror-imaged,” and could result in incorrect wirjng

unless taken into account.
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(RS-232) SERIAL PORT CONNECTOR

Type: DB-25-P (pin, or male)
Mate: DB-25-S (socket, or female)
Pin 1 location: upper right

PIN #

© o0

16-2

FUNCTION
PG — Protective Ground

TxD — data received by
NEAT-330

RxD — data driven by
NEAT-330

RTS — handshake received
by NEAT-330 (when
enabled)

CTS — handshake driven
by NEAT-330 (when
enabled)

DSR — connected to pin 20
(DTR) via 2.2K resistor

GND — logic ground
CD — Carrier detect
N.C.
N.C.

Revision 1.03, Firmware Version 2.5.2

NEAT-300 Series

1322 1110987654321

2524 23222120191817 161514

Figure 16-1 SERIAL PORT
CONNECTOR PIN-OUT
(viewed facing rear panel)

11
12
13
14
15
16
17
18
19
20

21
22
23
24
25

+5 Volts
N.C.
N.C.
N.C.
N.C.
N.C.
N.C.
N.C.
N.C.

DTR — connected to pin 6
(DSR) via 2.2K resistor

N.C.
N.C.
N.C.
N.C.
N.C.

Operator’'s Manual
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DIGITAL I/O CONNECTOR
Type: DA-25-S (socket, or female)

Mate: DA-25-P (pin, or male)
Pin 1 location: upper right

PIN # FUNCTION

Connector Pin-outs

1322 1110987654321

2524 23222120191817 161514

Figure 16-2 DIGITAL I/O
CONNECTOR PIN-OUT
(viewed facing rear panel)

1 Isolated Ground 14 Digital Input #1
2 Digital Output #1 15 Digital Input #2
3 Digital Output #2 16 Digital Input #3
4 Digital Output #3 17 Digital Input #4
5 Digital Output #4 18 Digital Input #5
6 Digital Output #5 19 Digital Input #6
7 Digital Output #6 20 Digital Input #7
8 Digital Output #7 21 Digital Input #8
9 Digital Output #8 22 ESTOP Emergency Stop
10 Isolated +5 Volts Input
11 Isolated Ground 23 Isolated Pull-up Input
12 Reserved 24 N.C.
13 Reserved 25 Reserved
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MOTOR CONNECTOR

Type: DB-9-S (socket, or female)
Mate: DB-9-P (pin, or male)
Pin 1 location: upper right

PIN # FUNCTION

1 Coil A+
Not Connected
Not Connected
Coil B+
Not Connected

a b~ N

NEAT-300 Series

Figure 16-3 MOTOR CONNECTOR
PIN-OUT
(viewed facing rear panel)

Coil A center tap*
Not Connected
Not Connected

Coil B center tap

©O© 0N O

*For operation in full coil mode (see Full

Coil Versus Half Coil in Section 3.1),

this pin should be connected to motor
lead "A-", not the center tap.

TFor operation in full coil mode (see Full
Coil Versus Half Coil in Section 3.1),

this pin should be connected to motor
lead "B-", not the center tap.
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LIMIT/ENCODER CONNECTOR 1 2 3 4 5
Type: DE-9-P (pin, or male) * v v
Mate: DE-9-S (socket, or female) e o o =

Pin 1 location: upper left

Figure 16-4 LIMIT/ENCODER
CONNECTOR PIN-OUT
(viewed facing rear panel)

PIN # FUNCTION

+5 volts (regulated)
+ Limit Input

- Limit Input

Home Input

Logic Ground
Encoder Channel A+
Encoder Channel B+
Encoder Channel A-
Encoder Channel B-

[EEN

© 00 ~NO O~ WNDN
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JOYSTICK CONNECTOR 8 7 6 5 4 3 2 1
Type: DE-15-S (socket, or female) ¢ 0 %000 00
Mate: DE-15-P (pin, or male)

Pin 1 location: upper right e 6 ¢ o & o 0

15 14 13 12 11 10 9

Figure 16-5 JOYSTICK
CONNECTOR PIN-OUT
(viewed facing rear panel)

PIN # FUNCTION

1 +5 Volts (10 ma. max)

2 Digital Switch #1 (#1SW1)
3 Analog Input #1 (#1X)

4 Ground

5 Ground

6 Analog Input #2 (#1Y)

7 Digital Switch #2 (#1SW2)
8 Analog Input #5 (PC=NC)
9 Analog Input #7 (PC=+5V)
10 Digital Switch #4 (#2 SW2)
11 Analog Input #3 (#2X)

12 Analog Input #8 (PC=GND)
13 Analog Input #4 (#2Y)

14 Digital Switch#3 (#2SW1)
15 Analog Input #6 (PC=NC)

Details on the required signal levels, input impedances, etc. are available for the Digital
I/O connector in Section 11, and for the Limit/Encoder connector in Section 10.
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GPIB CONNECTOR (IEEE-488)

Type: 24-Pin Amphenol GPIB
Socket Connector

Mate: 24-Pin Amphenol GPIB
Pin Connector

PIN # FUNCTION

Figure 16-6 GPIB CONNECTOR

(viewed facing rear panel)

Connector Pin-outs

(IEEE-488) PIN-OUT

1 DIO1 - Data I/0 1 13 DIOS - Data 1/0 5
2 DIO2 - Data 1/O 2 14 DIOG6 - Data 1/0 6
3 DIO3 - Data I/0 3 15 DIO7 - Data I/0 7
4 DIO4 - Data I/0 4 16 DIOS8 - Data 1/0 8
5 EOI - End or Identify Enable 17 REN - Remote
6 DAV - Data Valid 18 GND
7 NRFD - Not Ready for 19 GND
Data 20 GND
8 NDAC - Not Data 21 GND
Accepted 22 GND
9 IFC - Interface Clear 23 GND
10 SRQ - Service Request 24 LOGIC GND
11 ATN - Attention
12 SHIELD
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NEAT-300 Series Miscellaneous

17. Miscellaneous

17.1. Mounting and Cooling Provisions

The NEAT-300 is designed to be mounted on a standard 19-inch rack. It must be
operated in ambient temperatures between 40 degrees F and 110 degrees F, with humidity
< 95% (non-condensing). The units storage temperature range is —20 degrees F to + 150
degrees F.

It provides its own cooling by means of a large heat sink and DC brushless fan. Air enters
via the plastic guard at the front left side of the unit, and exits at the rear. Accordingly,
enough room must be left between adjacent units to allow free passage of air.

The inlet guard incorporates a washable air filter to trap dust and contaminants. This may
be removed for cleaning by using a 078" allen wrench to remove the four #6-32 flathead
screws that hold the guard in placé/arning! To avoid the possibility of electrical

shock, the AC power cord must be removed before unscrewing the four screws
(turning the unit off is not enough). After removing the two piece plastic guard, it can

be snapped apart to allow the internal filter mesh to be cleaned.

17.2. Power Issues: Changing Fuses, and Converting to
230 Volt 50/60 Hz Operation

Changing fuses, and changing the line-voltage, involve very similar procedures. The
NEAT-300 Series has been designed to permit operation at both 115 and 230 volt AC line
levels.

[0 Japan uses a 100/200 volt system, which requires a supplemental transformer.
As far as we know, all other nations adhere to either the 110/115/120 or the
220/230/240 volt AC mains-supply standard.

The conversion—and fuse changing—is performed as follows:

1. Pop open the hinged cover on the AC line receptacle module, in the lower left corner
of the rear panel. This can be done by simply slipping a screw driver into the slot on
the far right and opening the cover.

2. You will see a red, plastic fuse holder assembly which can be removed by prying
gently on either its top or bottom.

* To inspect or replace fuses, simply remove the assembly.

* To change the line voltage setting, rotate the assembly 180 degrees before
reinstalling.
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Miscellaneous NEAT-300 Series

3. Close the cover, confirming both the line voltage setting and that the AC power switch
is set to zero (off) before installing the AC cord.

4. The unit is now ready for operation; note, however, that a new power cord will be
required to interconnect the NEAT-300 rear panel universal IEC-320/CEC-22
receptacle and the specific AC line outlet plate. Our sales department can provide AC
power cords to match the AC outlets of most industrialized countries.

The NEAT-300 wil operate on either a 50 or 60 cycle AGpgly, although transformer
heating will be somewhat greater at 50 Hz. The nonibh&/230 volt values given above
actually apply to either 110, 115, and 120 volt systems, or, when selected, 220, 230, and
240 volt systems. Proper operation is guaranteed over a standard +/- 10% tolerance;
accordingly, the voltage may not be less than 99 or more than 132 volts for a 115 volt
selector switch setting, or less than 198 or more than 264 for a 230 volt switch setting.
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17.3. NEAT-300 Help Diskette

17.3.1.Diskette Contents

Each NEAT-300 is shipped with a 3.5” HELP diskette that contains a numbaeilitieSut

and example programs useful when interfacing the NEAT-300 with a host computer. The
HELP diskette is readable by IBM-PCs and any other MS-DOS compatibles, and includes
the following files:

NEAT.BAS NEAT.EXE
EX31.BAS EX31.EXE
EX32.BAS EX32.EXE
EX33.BAS EX33.EXE
EX35.BAS EX35.EXE
UP.BAS UP.EXE
DOWN.BAS DOWN.EXE
TEST.3X0

TEST1.3X0

TEST2.3X0

TEST3.3X0

READ.ME

The READ.ME file contains a listing of the files on the disk, with a brief description of
each, and some general comments. All files terminating in .BAS are commented source
code, written in Microsoft QuickBasic 4.5. While the specific instructions making up the
program are unique (to some degree) to this dialect of Basic, the underlying algorithms
should be portable to most other languages. The files terminating in .EXE are executable
files, and may be run simply by typing the filename (EX31 <ret">">).

The first file, NEAT.EXE, is a terminal emulator which reconfigures your PC as a “dumb”
terminal. Details on the operation of the emulator are given in Section 2.

Example programs 1 to 3, which cover computer interface techniques, are listed in full and
described in Section 5.

EX35 provides a typical implementation of “quasi-closed loop mode,” Eemder
Interface Section 12), which provides servo-like performance from stepping motors. It is
listed below.

The remaining files are source and executable files of uploading and downloading utilities,
and are discussed in this section.
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17.3.1.1. EX35.BAS—lllustrates Quasi-Closed Loop
Operation

REMp#ooes EX 35 BAS .. ILLUSTRATES "Q UASI-CLOSED LOOP MODE sk

IF COMMANDS$ = "2" THEN 'ALLOW USER TO CHANGE COM PORT ON THE FLY
comprt$ = COMMAND$

ELSE
comprt$ ="1"

END IF

OPEN "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD" FOR RANDOM AS #1 LEN = 5000'OPEN SERIAL PORT
CLS 'CLEAR SCREEN

LOCATES, 1
PRINT "aariaxEX35.BAS ... ILLUSTRATES QUAS-CLOSED LOOP MO DE#*####kitt
LOCATE 11, 20 'DISPLAY COM PORT SETUP
PRINT "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD FOR RANDOM AS #1 LEN = 5000"
PRINT #1, "TERM 3" 'SETUP NO ECHO TERMINAL MODE
GOSUB WAIT.PROMPT 'WAIT UNTIL ">" PROMPT IS RETURNED
LOCATE 11,1
PRINT SPACE$(80); 'CLEAR DISPLAY
LOCATE 10, 20 'POSITION CURSOR
PRINT "MOVE STAGE TO CENTER POSITION" 'USER PROMPT
LOCATE 12, 23 'POSITION CURSOR
PRINT "TYPE ANY KEY WHEN READY" 'ASSURES STAGE IN CENTER OF TRAVEL
NULLS$ = INPUT$(1) 'WAIT FOR KEYPRESS
ON KEY(1) GOSUB NEXT.POSITION 'FUNCTION KEY F1 GETS NEW POSITION
ON KEY(2) GOSUB END.PROGRAM 'FUNCTION KEY F2 ENDS PROGRAM
KEY(1) ON 'ENABLE F1 KEY
KEY(2) ON 'ENABLE F2 KEY
PRINT #1, "MFE" 'MAKE SURE MOVE FINISHED IS ENABLED
GOSUB WAIT.PROMPT 'AND WAIT FOR PROMPT
PRINT #1, "AX" 'SET FOR SINGLE-AXIS MODE
GOSUB WAIT.PROMPT 'AND WAIT FOR PROMPT
PRINT #1, "SEO" 'ZERO NEAT-3x0 ENCODER COUNTER HERE
GOSUB WAIT.PROMPT 'ETC.
CLS 'CLEAR SCREEN
LOCATE 20, 20 'POSITION CURSOR
PRINT "F1 FOR NEW POSITION, F2 TO END"; 'DISPLAY USER OPTIONS
MOVE: DO ‘THIS ROUTINE "CLOSES THE LOOP"
NULL$ = INPUT$(LOC(1), #1) 'CLEAR THE SERIAL INPUT BUFFER
PRINT #1, "RE" 'SEND REPORT ENCODER COMMAND
INPUT #1, RESPONSE$ 'GET ENCODER POSITION
GOSUB WAIT.PROMPT 'WAIT UNTIL PROMPT RETURNS
LENGTH = LEN(RESPONSES$) 'FIND NUMBER OF RETURNED CHARACTERS

E.POS = INSTR(RESPONSES$, "E") 'FIND POSITION OF "E" (ECHO OF RE)

ENCODER& = VAL(RIGHT$(RESPONSES$, LENGTH - E.POS))'GET ENCODER POSITION
DIFF& = POSITION& - ENCODER&  'FIND DIFFERENCE OF DESIRED AND ACTUAL
LOCATE 5, 25 'POSITION CURSOR

PRINT USING "###.###"; ENCODERG& / 1000 'DISPLAY REAL POSITION

PRINT #1, "MR" + STR$(DIFF&) 'SEND MOVE COMMAND EQUAL TO DIFFERENCE
GOSUB WAIT.STOPPED 'WAIT UNTIL MOVE IS COMPLETE
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LOOP '‘AND LOOP BACK
NEXT.POSITION: DO "THIS ROUTINE GETS NEW POSITION
LOCATE 10, 20 'POSITION CURSOR
PRINT "ENTER NEW POSITION (-100.000 TO +100.000 mm.)"; 'PROMPT
LOCATE 12, 20 'POSITION CURSOR
PRINT "? " 'DISPLAY QUESTION MARK
LINE INPUT POSITIONS$ 'GET DESIRED POSITION
LOCATE 10, 20 'REPOSITION CURSOR
PRINT SPACE$(60) 'BLANK PROMPT LINE
LOCATE 12, 20 'REPOSITION CURSOR
PRINT SPACE$(20); 'BLANK DESIRED POSITION

POSITION& = 1000 * VAL(POSITIONS$) 'CONVERT TO STEPS/COUNTS
POSITION& = INT(POSITION&) 'IN CASE USER ENTERED ADD'L DIGITS
LOOP UNTIL POSITION& >= -100000 AND POSITION& <= 100000 'CHECK

RETURN MOVE 'AND ENTER MOVE ROUTINE
WAIT.PROMPT: DO UNTIL INPUT$(1, #1) =">" 'WAIT UNTIL 3x0 READY (SENDS ">"
LOOP 'LOOP PER ABOVE
RETURN 'EXIT SUBROUTINE
WAIT.STOPPED: DO UNTIL INPUTS$(1, #1) = "F" 'WAIT UNTIL AN "F" ARRIVES
LOOP 'LOOP PER ABOVE
RETURN 'EXIT SUBROUTINE
END.PROGRAM: CLS
PRINT #1, "TERM 0" 'RESET ECHO TERMINAL MODE
GOSUB WAIT.PROMPT '"WAIT UNTIL ">" PROMPT IS RETURNED
CLOSE
END 'CLEAR SCREEN AND END PROGRAM
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Miscellaneous NEAT-300 Series

17.3.2.UP.EXE and DOWN.EXE

The remaining files consist of the source and executable files of uploading and
downloading utilities mentioned Running ProgramgSection 9).

UP.EXE is an executable version of the program-upload utility. Upon tyjfhegret> ,

the screen will blank and the prompt: “ENTER NAME OF PROGRAM TO BE
UPLOADED” will appear. Enter the name of a program currently stored in the NEAT-
300’s internal memory (e.g., TEST <ret>). Assuming the program was present, the screen
will display the word “UPLOADING”, followed by “UPLOAD COMPETED AT LINE

n”, wheren is the number of statements in the program. The screen will also display
“TYPE ANY KEY TO EXIT TO DOS”; upon pressing any key, the operating system
prompt will appear. A DIR command will now reveal the NEBJD program resident on

disk, with a .300 file extension.

The downloader (DOWN.EXE) functions in virtually the same manner, except that the
number of the line being downloaded is displayed as it operates. With this utility, you can
use any convenient editor to create programs, store them on a disk, and download them to
the NEAT-300 as needed. This effectively unburdens the NEAT-300’s internal memory.

Source code for the uploader and downloader follows, along with the sample program
TEST.300 that can be downloaded to demonstrate the process.
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17.3.2.1. UP.BAS—Illustrates NEAT-300 to PC
Program Uploader

REM#exsmrcsss P BAS ...NEAT-3x0 TO PC PROGRAM UPLOADER ***xitcxsiicnss

IF COMMANDS$ = "2" THEN 'ALLOW USER TO CHANGE COM PORT ON THE FLY
comprt$ = COMMAND$
ELSE
comprt$ ="1"
END IF
BEGIN: CLS '‘CLEAR SCREEN
DIM PROG.ARRAY%(6000) 'PREPARE ARRAY TO RECEIVE PROGRAM
CTRLQ$ = CHR$(17) 'XON--RESUME FLOW CONTROL CHARACTER
CTRLS$ = CHR$(19) 'XOFF--PAUSE FLOW CONTROL CHARACTER

OPEN "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD" FOR RANDOM AS #1 LEN = 5000'OPEN SERIAL
PORT
ON ERROR GOTO ERRORHANDLER "THIS TRAPS INVALID FILENAMES,ETC.
LOCATE 10, 20 'POSITION CURSOR
PRINT "INPUT NAME OF PROGRAM TO BE UPLOADED"; 'USER PROMPT
LOCATE 11, 20 'REPOSITION CURSOR
PRINT "? "; : LINE INPUT PROG.NAMES$ 'GET PROGRAM NAME
CLS 'CLEAR SCREEN
LOCATE 11, 20 'DISPLAY COM PORT SETUP
PRINT "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD FOR RANDOM AS #1 LEN = 5000"
PRINT #1, "TERM 3" 'SETUP NO ECHO TERMINAL MODE
GOSUB WAIT.PROMPT 'WAIT UNTIL ">" PROMPT IS RETURNED
CLS 'CLEAR SCREEN
LOCATE 10, 20: PRINT "UPLOADING" 'MESSAGE WHILE UPLOADING
CHAR.NUM =0 'INITIALIZE CHARACTER COUNTER
PRINT #1, "LPN " + PROG.NAME$ 'LIST NEAT-3x0 PROGRAM W/O LINE #'S
DO UNTIL CHARACTERS = ">" 'UPLOAD LOOP; LOADS ARRAY WITH CHARACTERS
CHARACTERS = INPUT$(1, #1) 'GRAB A CHARACTER FROM NEAT-3x0
PROG.ARRAY%(CHAR.NUM) = ASC(CHARACTERS$) 'PUT IT IN THE ARRAY
CHAR.NUM = CHAR.NUM + 1  'INCREMENT CHARACTER POINTER
IF FLAG.OVF = 0 THEN
IF LOC(1) > 50 THEN 'IF CHARACTER BUFFER EXCEEDS 50
PRINT #1, CTRLSS$; 'SEND CTRL-S TO PAUSE LISTING
FLAG.OVF =1 'AND SET OVERFLOW FLAG
END IF
ELSE
IF LOC(1) <10 THEN 'IF BUFFER SIZE LESS THAN 10
FLAG.OVF =0 'RESET OVERFLOW FLAG
PRINT #1, CTRLQ$; 'SEND CTRL-Q TO RESUME LISTING

END IF
END IF
LOCATE 10, 20: PRINT "UPLOADING CHAR #"; CHAR.NUM 'DISPLAY
LOOP 'AND LOOP BACK
CHAR.NUM =0 'RE-INITIALIZE CHARACTER COUNTER
LINE.NUM =0 'INITIALIZE LINE COUNTER

DISK.NAME$ = PROG.NAMES$ + ".3x0" 'APPEND FILE TYPE ".3x0" FOR DISK STORAGE
OPEN DISK.NAME$ FOR OUTPUT AS #2 'OPEN DISK FILE FOR WRITES

CHARACTERS$ =" 'NULL CHARACTERS$ (IT'S ">" FROM LAST LOOP)
DO UNTIL CHARACTERS = ">" 'DISK STORAGE LOOP
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CHARACTER$ =™ '‘NULL CHARACTER$
LINE$ =" 'NULL LINES$
DO UNTIL CHARACTER$ = CHR$(10) OR CHARACTERS = ">" 'TEST FOR LF OR END
CHARACTERS$ = CHR$(PROG.ARRAY%(CHAR.NUM)) 'RETRIEVE FROM ARRAY
IF CHARACTERS <> CHR$(13) THEN 'STRIP CR's
IF CHARACTERS$ <> CHR$(10) THEN 'STRIP LF's
IF CHARACTERS <> ">" THEN 'STRIP >'s
LINES$ = LINE$ + CHARACTERS$
END IF
END IF
END IF
CHAR.NUM = CHAR.NUM + 1 'INCREMENT CHARACTER COUNTER
LOOP '‘AND LOOP BACK
PRINT #2, LINES$ 'SEND THE RESULT TO DISK
LINE.NUM = LINE.NUM +1  'INCREMENT LINE.NUM
LOOP
PRINT #1, "TERM 0" 'RESET TO ECHO TERMINAL MODE
GOSUB WAIT.PROMPT 'WAIT UNTIL ">" PROMPT IS RETURNED
CLOSE #1 'CLOSE SERIAL PORT
CLOSE #2 'CLOSE DISK FILE
CLS 'CLEAR SCREEN
LOCATE 10, 20: PRINT "UPLOAD COMPETED AT LINE "; LINE.NUM 'LET USERKNOW
LOCATE 12, 20: PRINT "TYPE ANY KEY TO EXIT TO DOS" 'EXIT PROMPT

NULLS$ = INPUT$(1) 'WAIT FOR KEY-PRESS

CLS 'CLEAR SCREEN

END 'MAIN PROGRAM COMPLETE

WAIT.PROMPT: DO UNTIL INPUT$(1, #1) =">" 'WAIT FOR PROMPT TO
LOOP 'RETURN (NEAT-3x0 READY)
RETURN

ERRORHANDLER: CLOSE #1  'IF INVALID FILE NAME,
CLOSE #2  'OR ANY OTHER ERROR
PRINT "ERROR, # ="; ERR: A$ = INPUT$(1)
RESUME BEGIN 'START OVER

17-8 Revision 1.03, Firmware Version 2.5.2 Operator’'s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NEAT-300 Series Miscellaneous

17.3.2.2. DOWN.BAS—lllustrates PC to NEAT-300
Program Downloader

REM*#xeaassDOWNS.BAS  ...PC TO NEAT-3x0 PROGRAM DOWNLOADER **diook

IF COMMANDS$ = "2" THEN 'ALLOW USER TO CHANGE COM PORT ON THE FLY
comprt$ = COMMANDS$
ELSE
comprt$ = "1"
END IF
ON ERROR GOTO ERRORHANDLER 'THIS TRAPS INVALID FILE NAMES, ETC.
BEGIN: CLS 'CLEAR SCREEN

OPEN "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD" FOR RANDOM AS #1 LEN = 5000'OPEN SERIAL PORT
LOCATE 10, 20 'POSITION CURSOR
PRINT "INPUT NAME OF PROGRAM TO BE DOWNLOADED"; 'USER PROMPT

LOCATE 11, 20 'REPOSITION CURSOR

PRINT "? " : LINE INPUT PROG.NAME$ 'GET PROGRAM NAME

CLS 'CLEAR SCREEN

LOCATE 11, 20 'DISPLAY COM PORT SETUP

PRINT "COM" + comprt$ + ":9600,N,8,1,RS,CS,DS,CD FOR RANDOM AS #1 LEN = 5000"
PRINT #1, CHR$(27) 'SEND <Esc> TO CLEAR UNIT

GOSUB WAIT.PROMPT 'WAIT UNTIL ">" PROMPT IS RETURNED

GOSUB CLEAR.INPUT 'CLEAR OUT ANY EXTRA INPUT

PRINT #1, "TERM 3" 'SETUP NO ECHO TERMINAL MODE

GOSUB WAIT.PROMPT 'WAIT UNTIL ">" PROMPT IS RETURNED

LOCATE 11, 1 'CLEAR LINE

PRINT SPACE$(80);

PRINT #1, "KP " + PROG.NAME$ 'KILL ANY EXISTING PROGRAM OF SAME NAME
GOSUB WAIT.PROMPT 'WAIT FOR PROMPT

DISK.NAME$ = PROG.NAME$ + ".3x0" 'APPEND ".3x0" FILE TYPE FOR DISK ACCESS
OPEN DISK.NAMES$ FOR INPUT AS #2 'OPEN DISK FILE FOR READS
PRINT #1, "EP " + PROG.NAME$ 'BEGIN NEAT-3x0 EDIT
GOSUB WAIT.SPACE ‘WAIT FOR SPACE (3x0 READY FOR CMD LINE)
ON ERROR GOTO ERRORHANDLER?2 'THIS TRAPS ERRORS
LINE.NUM =0 'INITIALIZE LINE COUNTER
DO UNTIL EOF(2) 'MAIN DOWNLOADING LOOP; CONTINUES UNTIL DISK FILE FINISHED
LINE INPUT #2, PROG.LINE$ 'READ COMMAND LINE FROM DISK FILE
GOSUB CHECK.REAL 'MAKE SURE LINE HAS VALID ASCII DATA
IF REAL THEN
PRINT #1, PROG.LINE$ 'SEND COMMAND
GOSUB WAIT.SPACE 'WAIT UNTIL READY FOR NEXT LINE
LINE.NUM = LINE.NUM + 1 'INCREMENT LINE COUNTER

END IF

LOCATE 10, 20: PRINT "DOWNLOADING LINE #"; LINE.NUM 'DISPLAY LINE#
LOOP 'AND LOOP BACK
EXRESUME: 'RESUME FROM ERRORHANDLER2
CLOSE #2 'CLOSE THE DISK FILE
PRINT #1, CHR$(27) 'SEND ESCAPE TO TERMINATE NEAT-3x0 EDIT
GOSUB WAIT.PROMPT 'WAIT UNTIL ">" PROMPT IS RETURNED
PRINT #1, "TERM 0" 'RESET ECHO TERMINAL MODE
GOSUB WAIT.PROMPT 'WAIT UNTIL ">" PROMPT IS RETURNED
LOCATE 10, 20 'POSITION CURSOR

PRINT "DOWNLOAD COMPLETED AT LINE "; LINE.NUM 'LET USERKNOW
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LOCATE 12, 20 'REPOSITION CURSOR

PRINT "TYPE ANY KEY TO EXIT TO DOS" 'EXIT PROMPT

NULLS$ = INPUT$(1) 'WAIT FOR KEY-PRESS

CLS 'CLEAR SCREEN

CLOSE #1 'CLOSE SERIAL PORT

END 'END PROGRAM

WAIT.PROMPT: DO UNTIL INPUTS$(1, #1) =">" 'THIS ROUTINE WAITS UNTIL THE
LOOP 'NEAT-3x0 SENDS A CARRIAGE
RETURN 'RETURN (NEAT-3x0 READY)

WAIT.SPACE: DO 'SKIP CHARS UNTIL LINE # FOUND

AS$ = INPUTS(L, #1)
LOOP UNTIL A$ >= "0" AND A$ <= "9"
DO 'SKIP LINE # CHARACTERS
AS$ = INPUTS(L, #1)
LOOP WHILE A$ >= "0" AND A$ <= "9" 'UNTIL 1ST SPACE FOUND
AS$ = INPUTS(L, #1) 'SKIP 2ND SPACE AFTER LINE #
RETURN
CHECK.REAL: REAL = 0 'THIS ROUTINE CHECKS THAT THE COMMAND LINE
FOR | = 1 TO LEN(PROG.LINE$) 'HAS VALID CHARACTERS
IF ASC(MID$(PROG.LINES, |, 1)) > 32 THEN REAL = 1
NEXT |
RETURN
CLEAR.INPUT: DO WHILE LOC(1) > 0 'WHILE CHARS IN BUFFER
AS$ = INPUTS(L, #1) 'READ THEM IN
LOOP
RETURN
ERRORHANDLER: CLOSE #1: CLOSE #2 'TRY AGAIN IF FILE NOT FOUND,
RESUME BEGIN 'OR OTHER ERROR
ERRORHANDLER2: PRINT "ERROR DURING DOWNLOAD"
RESUME EXRESUME 'OR OTHER ERROR
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17.3.3.NEAT-300 Command-Language Programs
on the NEAT-300 Help Diskette

Table 17-1 TEST.3X0 Program on the NEAT-300 Help Diskette

LINE # & COMMAND

COMMAND NAME

GOMMAND ARGUMENT

1 AAMH-—--
WT 500
3 MR 1000,1000
4 CSTEST,10
5 EM
6 BSTEST
7 MR 50,50
8 WT 200
MR 50,50
10 WT 200
11 ES

All Axes Mode
MoveHome

WaiT for Given # of Msec
M ove Relative

Call Subroutine

End ofMain Program
BeginSubroutine

M ove Relative

WaiT for Given # of Msec
M ove Relative

WaiT for Given # of Msec
End Subroutine

— (X-axis negative limit)
— (Y-axis negative limit)

500 milliseconds
1000 steps (X-axis)
1000 steps (Y-axis)
TEST, X10

TEST

50 steps (X-axis)
50 steps (Y-axis)
200 milliseconds
-50 steps (X-axis)
-50 steps (Y-axis)
200 milliseconds
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Table 17-2 TEST1.3X0 Program on the NEAT-300 Help Diskette

LINE # & COMMAND

COMMAND NAME @

[ OMMAND ARGUMENT

1 MHO MoveHome 0 (X-axis negative limit)

2 WT 1000 WaiT for Given # of Msec | 1000milliseconds

3 RP Report Position

4 RE Report Encoder

5 MA 10000 Move Absolute To position 10,000 (X-axis
6 WT 500 WaiT for Given # of Msec | 500 milliseconds

7 RP Report Position

8 RE Report Encoder

9 MAO Move Absolute To position 0 (X-axis)

10 JP2 JumP to line 2
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Table 17-3 TEST2.3X0 Program on the NEAT-300 Help Diskette
LINE # & COMMAND COMMAND NAME JOMMAND ARGUMENT
1 MHO,0 MoveHome 0 (X-axis negative limit)
0 Y-axis negative limit)
2 WT 1000 WaiT for Given # of Msec | 1000milliseconds
3 RP Report Position
4 RE Report Encoder
5 MA 10000,10000 Move Absolute To position 10,000 (X-axis
10,000 (Y-axis)
6 WT 500 WaiT for Given # of Msec | 500 milliseconds
7 RP Report Position
8 RE Report Encoder
9 MAOQ0 Move Absolute To position 0 (X-axis)
0 (Y-axis)
10 JP2 JumP to line 2
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Table 17-4 TEST3.3X0 Program on the NEAT-300 Help Diskette
LINE # & COMMAND COMMAND NAME JOMMAND ARGUMENT
1 MHO0,0,0 MoveHome 0 (X-axis negative limit,
0 (Y-axis negative limit)
0 (Z-axis negative limit)
2 WT 1000 WaiT for Given # of Msec | 1000milliseconds
3 RP Report Position
4 RE Report Encoder
5 MA 10000,10000, | MoveAbsolute To position 10,000 (X-axis
10000 10,000 (Y-axis)
10,000 (Z-axis)
6 WT 500 WaiT for Given # of Msec | 500 milliseconds
7 RP Report Position
8 RE Report Encoder
9 MAO0,0,0 Move Absolute To position 0 (X-axis)
0 (Y-axis)
0 (Z-axis)
10 JP2 JumP to line 2
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17.4. Bit-Mask Value Table

In Section 7.1 we presented the concepbibfnasks—single numbers that the NEAT-300
uses to represergets of values in both command parameters and command reports.
Table 17-5 allows you to look up a reported mask value from O to 255 and see what
selection of eight entities numbered 0 through 7 is represented by the mask value.

0 When a NEAT-300 command uses mask values either as parameters or in
reports it usually uses them to represent entities that are counteddrem
for example, as discussed in Section 7.1, the eight digital I/O inputs from DIO
to DI7. (The exception is joysticks, but here there are only four numbers to be
represented, so the mask value never exceeds 15 (=1+2+4+8) and so is easy to
decipher.) Therefore, in the table, we have shown what selection of eight
numberdrom O to 7is represented by each mask value.
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Table 17-5 Bit-Mask Values Representing Eight Numbers — Page 1
Mask Numbers Represented Mask Numbers Represented
Value| (Selected from 0, 1, 2, 3, 4, 5, 6, [{)Value | (Selected from 0, 1, 2, 3,4, 5, 6, [/)

0 43 0] 1 3 5
1 0 44 213 5
2 1 45 0 2|1 3 5
3 0] 1 46 1] 2| 3 5
4 2 47 0|l 1| 2] 3 5
5 0 2 48 4 |5
6 1] 2 49 0 415
7 0| 1| 2 50 1 415
8 3 51 0] 1 41 5
9 0 3 52 2 4|5
10 1 3 53 0 2 41 5
11 | 0] 1 3 54 1] 2 4] 5
12 2|3 5 | 0] 1] 2 4] 5
13 0 2|1 3 56 314] 5
14 1] 2| 3 57 0 31 4] 5
15 0|l 1| 2] 3 58 1 31 4] 5
16 4 59 0] 1 3|1 4| 5
17 0 4 60 21 3| 4] 65
18 1 4 61 0 21 3] 4| 5
19 | 0] 1 4 62 1] 2]3]4] 5
20 2 4 63 Ol 1| 2] 3| 4] 5
21 0 2 4 64 6
22 1] 2 4 65 0 6
23 0| 1| 2 4 66 1 6
24 3| 4 67 0] 1 6
25 0 3| 4 68 2 6
26 1 3| 4 69 0 2 6
27 0] 1 3| 4 70 1] 2 6
28 21 3| 4 71 0] 1| 2 6
29 0 2|1 3] 4 72 3 6
30 112 3] 4 73 0 3 6
31 Ol 1| 2] 3| 4 74 1 3 6
32 5 75 0] 1 3 6
33 0 5 76 213 6
34 1 5 77 0 2|1 3 6
35 0] 1 5 78 11 2| 3 6
36 2 5 79 0|l 1| 2] 3 6
37 0 2 5 80 4 6
38 1] 2 5 81 0 4 6
39 0| 1| 2 5 82 1 4 6
40 3 5 83 0] 1 4 6
41 0 3 5 84 2 4 6
42 1 3 5 85 0 2 4 6
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Bit-Mask Values: Representing Eight Numbers — Page 2
Mask Numbers Represented Mask Numbers Represented
Value| (Selected from 0, 1, 2, 3, 4, 5, 6, [{Value | (Selected from 0, 1, 2, 3,4, 5,6, [/)
T ——————————————————(
86 112 4 6 128 7
87 O] 1] 2 4 6 129 | O 7
88 3| 4 6 130 1 7
89 0 3| 4 6 131 [ 0O | 1 7
90 1 3| 4 6 132 2 7
91 0] 1 3| 4 6 133 | O 2 7
92 21 3] 4 6 134 1] 2 7
93 | O 2| 3] 4 6 135 | 0| 1] 2 7
94 12| 3] 4 6 136 3 7
95 O]l 1] 2] 3] 4 6 137 | O 3 7
96 5|6 138 1 3 7
97 0 5| 6 139 [ 0 | 1 3 7
98 1 5| 6 140 2|3 7
99 0] 1 5[ 6 141 | O 2] 3 7
100 2 5| 6 142 1123 7
101 | O 2 5[ 6 143 [ 0O [ 21| 2| 3 7
102 112 5| 6 144 4 7
103 | 0] 1] 2 5| 6 145 | 0 4 7
104 3 5| 6 146 1 4 7
105 | O 3 5| 6 147 | 0| 1 4 7
106 1 3 5| 6 148 2 4 7
107 [ 0] 1 3 5| 6 149 | O 2 4 7
108 2|3 5| 6 150 112 4 7
109 | O 2| 3 5| 6 151 |0 | 1] 2 4 7
110 112 3 5] 6 152 3| 4 7
111 [0 [ 2| 2| 3 5[ 6 153 | O 3| 4 7
112 415]| 6 154 1 3| 4 7
113 | 0 4|1 5| 6 155 | 0| 1 3| 4 7
114 1 4|1 5| 6 156 21 3] 4 7
115 | 0 | 1 41 5] 6 157 | 0 2| 3] 4 7
116 2 4|1 5| 6 158 1] 2] 3] 4 7
117 | O 2 41 5] 6 159 | 0] 1] 2] 3] 4 7
118 1( 2 4|1 5| 6 160 5 7
119 | 0O | 1| 2 4| 5| 6 161 | O 5 7
120 3|14|5] 6 162 1 5 7
121 | O 34| 5| 6 163 [ 0 [ 1 5 7
122 1 34| 5| 6 164 2 5 7
123 [ 0 | 1 3| 4] 5] 6 165 | O 2 5 7
124 2|1 3| 4| 5] 6 166 112 5 7
125 | O 21 3] 4] 5] 6 167 | O | 1| 2 5 7
126 12| 3] 4| 5| 6 168 3 5 7
127 0O [ 2| 2| 3| 4| 5| 6 169 | O 3 5 7
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Bit-Mask Values: Representing Eight Numbers — Page 3
Mask Numbers Represented Mask Numbers Represented
Value| (Selected from 0, 1, 2, 3, 4, 5, 6, [{)Value | (Selected from 0, 1, 2, 3,4, 5, 6, [/)
170 1 3 5 71 213 ] 0 2 4 6| 7
171 | 0| 1 3 5 71 214 1] 2 4 6| 7
172 2|3 5 71l 215 0] 1] 2 4 6| 7
173 | O 2] 3 5 7 216 3| 4 6| 7
174 112 3 5 7 217 | O 3| 4 6| 7
175 | 0] 1] 2] 3 5 71| 218 1 3| 4 6| 7
176 4|5 71 219 [0 | 1 3| 4 6| 7
177 | O 4|5 7 || 220 21 3] 4 6| 7
178 1 4 {5 7 221 | O 21 3] 4 6| 7
179 | 0| 1 4] 5 7| 222 1] 2] 3] 4 6| 7
180 2 4|5 71 223 ] 0] 1] 2] 3] 4 6| 7
181 | O 2 41 5 7 224 5161 7
182 1( 2 41 5 7 225 | 0 5|1 6| 7
183 | O | 1| 2 4| 5 7 226 1 5| 6| 7
184 31 4] 5 7 227 | 0] 1 5| 6| 7
185 | O 31 4] 5 7 228 2 5| 6| 7
186 1 31 4] 5 7 229 | O 2 5| 6| 7
187 | 0| 1 3| 4] 5 7| 230 1] 2 5| 6| 7
188 21 3] 4] 5 7 231 | 0| 1| 2 5| 6| 7
189 | O 21 3] 4] 5 7 232 3 51 6| 7
190 1 (23| 4| 5 7 233 | O 3 516 7
191 O [ 21| 2] 3| 4| 5 7 234 1 3 5[ 6| 7
192 6 | 7 235 | 0] 1 3 5] 6] 7
193 | O 6| 7 236 21 3 5| 6| 7
194 1 6| 7 237 | O 2] 3 5] 6] 7
195 [ 0 | 1 6| 7 238 112 3 5| 6| 7
196 2 6| 7 239 | O] 1] 2] 3 5| 6| 7
197 | O 2 6| 7 240 4 | 5| 6| 7
198 1(2 6| 7 241 | O 41 51 6| 7
199 |0 | 1] 2 6| 7| 242 1 4| 5] 6] 7
200 3 6| 7| 243 | 0] 1 41 5| 6| 7
201 | O 3 6| 7| 244 2 45| 6] 7
202 1 3 6| 7 245 | O 2 41 5| 6| 7
203 | 0| 1 3 6| 7| 246 1] 2 41 5| 6| 7
204 2|3 6| 7| 247 | O] 1] 2 41 5| 6| 7
205 | O 2] 3 6| 7 248 3145 6] 7
206 112 3 6| 7 249 | O 34| 5| 6| 7
207 | O] 1] 2] 3 6| 7 250 1 3|14 5| 6| 7
208 4 6| 7 251 | 0] 1 3|1 4| 5| 6| 7
209 | O 4 6| 7 252 21 3| 4] 5| 6] 7
210 1 4 6| 7 253 | O 21 3] 4| 5| 6| 7
211 | 0| 1 4 6| 7| 254 1] 2] 3] 4] 5] 6] 7
212 2 4 6| 7 255 (0O 1| 2] 3| 4] 5| 6| 7
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17.5. Motion Calculations

The NEAT-300 command set allows position, velocity, and acceleration/deceleration
values to be entered directly (in steps, steps/sec., and steps/sec/sec, respectively), without
cumbersome formulas relating entered values to actual performance. In some cases, users
may need to calculate the time necessary to perform a move, or determine the distance
required to reach top speed. The following should help in solving these types of problems.

To calculate the time necessary to make a given move, we must first determine if the move
was large enough to allow the motor to reach the top speed. This amounts to checking if
the move is larger than the sum of the acceleration distance plus the deceleration distance.
(We are speaking here not of thetual acceleration and deceleration distances for this
particular move, but rather of what these distanwesld beif the move were long
enough to accommodate acceleration to the specified final velocity. Likewise, “Velocity
Final” in this sum refers to thgpecifiedVelocity Final. These “ideal” values will equal

the actual values in a particular move only if the move is long enough.) This sum equals:

(Velocity Final - Velocity Initial)® . (Velocity Final - Velocity Initial)®
Acceleration x 2 Deceleration x 2

For example let's assume that the acceleration and deceleration are both set to 8,000
steps/sec/sec, that the Velocity Initial is equal to 500 steps/sec, and the Velocity Final is
4500 steps/sec. The distance over which the matibaeeelerate is then:

_ 2
(4,500 - 500)° _ 16,000,000 _ 1,000 steps
8,000 x 2 16,000

Since the acceleration and deceleration are equal in this example, their sum is 1000 + 1000
= 2000 steps. If the move distance equals or exceeds 2000 steps, the topilsjpeed w
achieved; moves less than 2000 steps loilign@t reach the programmed top speed.

The time spent during acceleration or deceleration equals:

Velocity Final - Velocity Initial
Acceleration (or Deceleration)
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In the previous example, the motor would sp A 200(;0500 = .50 seconds

accelerating and the same decelerating. If the move was exactly 2000 steps long, it would
take exactly 1.00 second (.50 + .50) from start to stop. For longer moves, the time spent
traveling at Velocity Final must be added, so the total time would equal:

Accel. Time + Decel. Time +

Move Distance - (Accel. Distance + Decel. Distance)
Velocity Final

For a 10000 step move, the overall timé be:

10,000 - (1,000 + 1,000)
4,500

.50 + .50 + = 2.78 seconds

The case of moves which are too short to reach top speed is only slightly more complex.
The simplest case is that for which the acceleration and deceleration are equal. The peak
velocity will then occur at the halfway point. In the case aD80-step move with the
previous values, the motor wdlccelerate for 500 steps and decelerate for 500 steps. The
acceleration time is then:

\/2 x Accel. Distance or |2X500

Acceleration 8,000
which equals .354 seconds. The overall move is then .354 + .354, or .708 seconds. In
cases where the acceleration and deceleration are set to different values, the relative
accel/decel. distances are simply scaled accordingly. For example, if the deceleration was

set to 16,000 steps/sec/sec. or twice the acceleration value, then the accel. distance is
equal to:

(Deceleration)
(Acceleration & Deceleration)

Move Distance x

or 1,000 x 16,000 = 667 steps
’ (8,000 + 16,000) P
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The deceleration distance imgarly equal to:

(Acceleration)
(Acceleration & Deceleration)

Move Distance x

or 1,000 x 8,000 = 333 steps
’ (8,000 + 16,000) P

[0 The acceleration distancencreases with theleceleration,and visa versa.
Why is that? Both phases (acceleration and deceleration) must accomplish the
same velocity change (though in different directions). In both phases the rate
of change of velocity is constant, so the average velocity is the same for both
phases. The distance for each phase is therefore directly proportional to the
time. Since both phases must accomplish the same velocity change, the one
with the higher rateof velocity change wilaccomplish it inlesstime. Thus
accelerationdistance increases witleceleration and visa versa.

Having found the accel./decel. distances, the times are found, as before, by:

\/ZxAcceI. distance \/Zx Decel. distance _ 1,334 | 666
Acceleration Deceleration 8,000 16,000

= .408 + .204 = .612 seconds
The top speed reached is found with the following formula:

Velocity Final = Velocity Initial + (Acceleration x Accel. time)

=500 + (8,000 x .408) = 3,764 steps/second
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17.6. Return Procedures
Please follow the following procedures when returning equipment.

1. Please Call (Or Fax) Customer Servic€irst

NEAT provides over-the-phone technical assistance which can, in many cases, resolve any
problem(s) you may be having. We require that you contact our Customer Service
Department before returning any equipment for repair. Our phone and fax numbers are:

Phone: 1-800-227-1066
Fax: 1-978-688-8027

2. Request aReturn Authorization(RA) Number

If, after speaking with a Customer Service Technician, it is determined that you will need
to return the equipment for repairs, request a Return Authorization (RA) number.

NOTE: THIS NUMBER IS MANDATORY FOR ALL REPAIRS

3. Fill out the enclosed CUSTOMER RETURN FORM Include your
purchase order (PO) number and a contact name.

Before shipping any equipment to NEAT for repair, please fill out the enclosed Customer
Return Form. Please make sure that_the mandatory Return Authorization and Purchase
Order numbers are supplied as well as a complete, detailed description of the problem(s)
with the equipment. NEAT will provide an estimate before charging any dollar amount to
the issued Purchase Order number. When the estimate has been accepted by written
confirmation, NEAT will pr@eed with repairing the equipment.

NOTE: PLEASE FOLLOW ALL RETURN SHIPPING
PROCEDURES OUTLINED ON THE NEXT PAGE
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4. Turnaround Times

For all repairs covered under Warranty, the typical turnaround time is 48 hours from the
receipt of the equipment at NEAT’s fidg. For repairsnot covered under warranty, a
typical turnaround time of two weeks can be expected depending on the type of work
required to repair the system and on the Customer Service Department’s schedule. Please
do not hesitate to call if you have any questions about the status of your in-house repair.

5. Documentation

Once the repair has been completed, you adeive aCustomer Repair Repocomplete

with a description of the parts and labor needed to repair the equipment. For repairs
covered under Warranty, a no-charge invoice will be included for your records. For

repairsnot covered under Warranty, an invoice, referencing the Purchase Order number
issued, will be forwarded to your Accounts Payable department. The equipment will then
be shipped to the address given on the Customer Return Form.

17.7.Packaging and Shipping

NOTE: THIS EQUIPMENT HAS BEEN PACKAGED
CAREFULLY. THE FOLLOWING PROCEDURES
MUST BE FOLLOWED WHEN RETURNING
EQUIPMENT.

1. Packaging

The NEAT 300 must be returned in its original packaging. If you don't have it, NEAT
will ship you one at a modest charge.
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Customer Return Form

2. Please fill in the following:

Issued RA #: Purchase Order #:

(mandatory) (mandatory)
Date: Name of service rep.:
Ship to:

Contact name:

Company name:

Address:

City/State/Zip:

Fax number: Phone number:

Description of product: Quantity: Serial number(s):

Please provide a detailed description of the problem(s):

NOTE: Please read Return Procedures (under Miscellaneous, Section 17)

before shipping equipment.

FOR OFFICE USE ONLY:

Date Received: Warranty (YES/NO): | Return Authorization:
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17.8. Terms and Conditions

New England Affiliated Technologies (NEAT) warrants to original equipment manufacturers, distributors
and industrial and commercial users of its products that each new product manufactured or supplied by
NEAT shall be free from defects in materials and workmanship. NEAT’s sole obligation under this
warranty is limited to furnishing without additional charge a replacement for, or at its option, repairing or
issuing credit for any product which shall within one year from the date of sale by NEAT be returned
freight prepaid to the plant designated by NEAT and which upon inspection is determined by NEAT to be
defective in materials or workmanship. Complete information as to operating conditions and machine set-
up must accompany any product returned for inspection. The provisions of this warranty shall not apply
to any NEAT product which has been subjected to misuse, improper operating conditions, machine set-up,
or which has been repaired or altered. Seller makes no warranty that its products are fit for the use or
purpose to which they may be put by the buyer, whether or not such use or purpose has been disclosed to
seller in specifications or drawings previously or subsequently provided seller, and whether or not seller’s
products are specifically designed and/or manufactured for this purpose. THIS WARRANTY IS IN LIEU
OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. NEAT's

sole liability on any such claim of any kind, whether in contract, tort or otherwise, for any loss or damage
arising out of, connected with, or resulting from the manufacture, sale, delivery or use of the products sold
thereunder shall in no casecerd the cost of replacement or repair as provided herein. IN NO EVENT
SHALL NEAT BE LIABLE FOR ANY SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES.

There are no other warranties, expressed or implied, made by NEAT except the warranty against defects
in materials and workmanship set forthoge and neither assumes nor authorizes any other person or
firm to assume for it any other obligations or liability in connection with its products.

Upon written request, custom design work performed by NEAT will be subject to engineering charges.
Payments are due upon acceptance of the custom design work. NIEAStain all copyright and other
proprietary rights to the product and any additional custom work. The Purchaser shall respect the
proprietary rights of NEAT and shall take measures to prevent unauthorized disclosure of information
relating to the product and any additional custom design work. NEAT shall retain all proprietary rights
and shall have the right and authority to use, sell, market, research, and utilize for any other purpose at its
sole discretion said product and custom design work without notification or any liability whatsoever,
including but not limited to monetary remuneration, to the Purchaser.

2. Returning Goods Policy

Claims for incorrect or defective materials must beeived in witing within thirty (30) days from
delivery at buyer’s place of business. No units or systems may be returned, in or out of warranty, without
first issuing a purchase order and obtaining a return authorization number from the seller, and no claim
will be allowed nor credit given for units or systems returned without such approval. After approval from
NEAT the defective unit or system is to be returned to the factory with a written statement of the problem
and transportation prepaid (no C.O.D. or collect freight shipments wiltdepted). After NEAT’s in-

plant examination, warranty or out-of-warranty status will be determined. If upon examination of such
unit or system, warranteed defects exist, then the unit or system will be repaired at no charge and shipped
prepaid back to the buyer, via common carrier. If an out-of-warranty situation exists, the buyer shall be
notified of the repair cost immediately. At such time, the buyer must issue a purchase order to cover the
cost of the repair or authorize the unit or system to be shipped back as is, at the buyer’s cost.
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2. Field Service Policy

If the system or unit cannot be made functional by no-charge telephone assistant or purchased replacement
parts, and cannot be returned to the NEAT factory for repair, then the following field service policy will
apply: NEAT will provide an on-site field service representative in a reasonable amount of time, provided
that the customer issues a bonafide purchase order to NEAT covering all transportation and subsistence
costs and the prevailing cost per hour (eight hour minimum) including travel oessary to complete

the repair, regardless of warranty determination. If the NEAT field service representative determines
during his on-site repair that the system or unit's problem is not warranty-related, then the prevailing
service charge per hour (eight-hour minimum) shall be assessed against the issued purchase order.

3. Order Cancellation Policy

¢ Cancellation of orders consisting of standard products, for any reason, is subject to a fifteen (15)
percent cancellation charge. Non-standard products, custom products, or systems are subject to a
cancellation charge to be determined by NEAT.

4. Blanket Order Policy

Any order placed with NEAT that has more than one delivery date for the same line item shall be termed
a Blanket Order and is subject to the following conditions:

¢ Specific ship dates must be given for the entire quantity of each item when an order is placed. NEAT
must receive witten confirmation of a purchase order verifying these dates.

¢ The entire quantity of each item on an order must be shipped within 12 mongheipf of order.

¢ NEAT reserves the right to refuse any rescheduling of delivery dates.

+ Quantity increases to items on existing orders may not be subject to the same quantity discount as
given on the original order.

* Prices and specifications are subject to change without notice
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17.9.NEATness Report

This manual has been reviewed for errors, however, mistakes can be overlooked.
If you should happen to find an error within this manual, please fill out this form
and mail or fax it back to us. We will make the correction(s) and send you a
revised copy when it becomes available. As always, we thank you for your
business and for your help in making sure we provide the finest equipment and
documentation possible.

Attn: Marketing Department

new england affiliated technologies
620 Essex Street

Lawrence, MA 01841

Phone: 1-800-227-1066

Fax: 1-800-523-8201

Company Name:

Contact Name:

Address:

City, State, Zip:

Phone: Fax:

Page Numbers and Errors Found:

Product:

Manual Part Number:

FOR OFFICE USE ONLY

Date Received: Revisions Made: YES / NO
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Convertingto 230Volt 50/60Hz Operation.
SeeTemperatur@andCooling Provisions

CoolingProvisions.SeeTemperaturand
CoolingProvisions

CreatingPrograms9-1

CS.SeeCall Subroutine

CS SUB, 17-11

CSI. SeeCall Subroutine on Input

Ctrl+D, 9-5

CTRL+D, 5-3, 7-13

CTRL+H, 7-14

Ctrl+l, 9-5

CTRL+I, 7-13

CTRL+M, 7-13

Ctrl+P, 9-5

CTRL+P, 7-13

CTRL+Q, 7-159-2

CTRL+S, 7-15

Current.SeeCurrentandResistance

CurrentandResistance3-10

CurrentDip-Switch Setting,3-12

CurrentResistanc&ettings.SeeMain
CurrentResistanc&ettingsfor MDM 7
And SDM7 Drive Modules

CurrentSetting,3-10

CustomeilService, v17-22

D

DC. SeeDisplay Character

DD. SeeDisplay Directory
DebuggingProgramsp-12
DEFAULT COMMANDS, 7-9, 7-52
DefaultStates15-1

Delete, 7-8

DELETE CHARACTER, 7-14
DELETE LINE, 7-13, 7-14
DeletingPrograms9-4

Digital I/O Connector, 11-1

Digital I/O connector, 11-111-2 11-3 16-6
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Digital I/0 Connector,11-1, 16-3

Digital I/O Connector Pin-out, 16-3

Digital switch inputs, 13-4

Dip-switch setting, 3-12

Dip-Switch Settingsfor Main Current
Resistance3-13

Dip-Switch Settingsfor ReducedCurrentSet
Resistance3-15

Dip-Switches accessing3-15

Display Character, 7-10, 7-48, 7-72

Display Directory, 2-137-1, 7-8, 7-11,
7-52,9-2

Display String, 7-10, 7-21, 7-69, 7-72, 7-73,
9-8

Display String, No LF, 7-73

Displayinga List of Programs9-2

DOWN.BAS, 17-3, 17-9

DOWN.EXE, 17-3, 17-6

DS. SeeDisplay String

DSN. SeeDisplay String, No LF

DTR/DSR handshaking, 4-3;4

DTR/DSR Handshaking4-4

Duplicate label in program, 7-27

E

Edit Program, 2-12, 7-8, 7-12, 99-5

Editing Programs, 9-3-5

EM, 17-11.SeeEnd of Main Program

Emergency Stop detected, 7-26

Encoder, 2-2, 2-3-4, 2-6,2-7, 2-8, 7-8, 7-
22, 7-30, 7-33, 7-34,0-1, 10-2,10-3
12-1,12-2 16-6

Encoderinterface,12-1

End of Main Program, 2-12, 7-9, 7-36,
9-8 17-11

End Subroutine, 2-12, 5-4, 7-9, 7-11, 7-51,
9-8 9-9 17-11

ENTER, 9-5

ENTER key, 2-11, 2-14, 5-3, 5-3;1, 7-12,
7-13, 7-72, 9-1

EP.SeeEdit Program

EP 4, 9-5

EP TEST, 9-5

Error allocating GPIB I/O buffers, 7-28

Error initializing GPIB port, 4-9, 7-28

Erro—CodesandMessages/-26

ErrorsandDebugging 9-9

ES.SeeEnd Subroutine

Operator’'s Manual

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



NEAT-300 Series

Escape, 7-14

ESCAPE, 9-5

ESCAPE key, 2-124-5, 5-4, 7-16, 7-18,
7-46,9-2, 9-3, 10-3

ESCAPE Key, 7-9

ESTOP, 7-17, 7-22

ESTOP Input Latch Reset, 7-17

EX31.BAS, 5-6, 5-9, 5-10, 17-3

EX31.BAS—lllustrates Move Finished, 5-6

EX32.BAS, 5-8, 5-11, 17-3

EX32.BAS—lllustrates Serial Interrupt
Method, 5-8

EX33.BAS, 5-9, 5-10, 5-11, 17-3

EX33.BAS—Illlustrates Polling Mode, 5-10

EX35.BAS, 12-2, 17-3, 17-4

EX35.BAS—lllustrates Quasi-Closed Loop
Operation, 17-4

ExamplePrograms5-5

eXecute Program, 2-13, 4-B;9, 7-11, 7-45,
7-52,9-7,9-9

eXecute Program Single step, 7-9, 748

eXecute Single step, 7-9

EXECUTION COMMANDS, 7-9, 7-45

Exit Edit, 7-8

EXIT EDIT, 7-14

F

Fan inlet filter, 2-2

Four (“ Two")—PhasesteppingMotors, 3-3

FourPhaseMotor Coils andLeads,3-3

Fractional parameter value not allowed,
7-26

FrontPanel 4-1

Full Coil. Seerull Coil VersusHalf Coil

Fuseschanging.SeeTemperaturand
CoolingProvisions

G

GADR, 15-2.SeeGPIB ADdRess

GettingStarted2-2

GLTF, 15-2.SeeGPIB Line Terminator
Flag

GPIB ADdRess, 4-8, 6-Z-9, 7-33,7-56,
15-2

GPIB Connector EEE-488), 16-7

GPIB Connector §EE-488) Pin-out, 16-7

GPIB controller, 6-1, 7-56, 7-57, 7-58

Operator’'s Manual
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Index

GPIB Line Terminator Flag, 6-Z-9, 7-21,
7-33,7-56 7-59, 15-2

GPIB mode, 7-21

GPIB parallel port, 1-1, 2-91-7, 4-8, 6-1,
8-1,16-1

GPIB serial poll status byte, 7-57, 7-58

GPIB service request mask byfe57, 7-58

GPIB SRQ Bits Mask, 6-Z-9, 7-21, 7-33,
7-57, 7-58,7-59, 15-2

GPIB TeRMinal Mode, 6-27-9, 7-60, 7-61,
15-2

GSRB, 15-2SeeGPIB SRQ Bits Mask

GTRM, 15-2.SeeGPIB TeRMinal Mode

H

HA, 15-2, 15-5.SeeHoming Acceleration

Half Coil. SeeFull Coil VersusHalf Coil

Handshaking, 2-®-11, 4-3

Hardwareand SoftwareHandshaking4-3,
4-4

HardwareConsiderations] 0-1

Hardware error initializing axis board, 7-28

Hardware error initializing axis functions, 7-
26

Hardware error initializing I/O board, 7-28

Hardware error initializing serial port, 7-26

Hardware error initializing timer channel, 7-
26

Hardware HandShaKe Mode, 449, 7-21,
7-33,7-60, 15-2

HDST. SeeHoming Search DiSTance.
SeeHoming Search DiSTancBee
Homing Search DiSTanc8eeHoming
Search DiSTance

Help Diskette, 1-1, 9-4, 12-2, 17-3

HF, 15-2, 15-5SeeHoming Velocity Final

HHSK, 15-2.SeeHardware HandShaKe
Mode

HI, 15-2, 15-5.SeeHoming Velocity Initial

HM. SeeHoming Mode.SeeHoming Mode.
SeeHoming Mode SeeHoming Mode

Home moves, 12-2

Homing Acceleration, 7-9, 7-30, 7-32, 7-33,
7-35, 7-38, 7-3910-3 15-2

HOMING COMMANDS, 7-9, 7-35

Homing Mode, 7-9, 7-38, 15-2

Homing Search Distance, 7-38
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Homing Search DiSTance, 7-8eeHoming
Search DiSTanc&eeHoming Search
DiSTance

Homing Velocity Final, 7-9, 7-30, 7-32,
7-33, 7-36, 7-37, 7-38, 7-39, 7-41, 7-42,
10-2 10-3, 15-2

Homing Velocity Initial, 7-9, 7-30, 7-32,
7-33, 7-37, 7-38, 7-39, 7-41, 7-41A)-2,
10-3, 15-2

I/0, 2-3,11-2

I/O commands, 9-3

IC, 7-64, 15-2Seeldle Current, All Axes

ICA, 7-64, 15-3Seeldle Current, per Axis

IDL, 15-3. Seeldle Current DeLay, all Axes

IDLA. Seeldle Current DelLay, per Axis

Idle Current, 7-16, 7-63, 7-64, 15-3

Idle Current DelLay, 7-65, 15-3

Idle Current DelLay, all axes, 7-9

Idle Current DeLay, all Axes, 7-63

Idle Current DelLay, All Axes, 7-9, 7-32,
7-33, 7-63, 7-64

Idle Current DelLay, per axis, 7-9

Idle Current DelLay, per Axis, 7-9, 7-32,
7-33, 7-64, 15-3

Idle Current DelLay, Per Axis, 7-63

Idle Current, all axes, 7-9, 15-2

Idle Current, All Axes, 7-9, 7-32, 7-33;63

Idle Current, per Axis, 7-63, 15-3

Idle Current, Per Axis, 7-9, 7-32, 7-33,
7-63, 15-3

llegal characters in label, 7-27

lllegal characters in program name, 7-27

llegal label--must start with a letter, 7-27

lllegal numeric parameter, 7-26

Immediate Mode, 5-3

Initial homing vel (HI) greater then final
(HF), 7-26

Initial velocity (V1) greater then final (VF),
7-26

Initialization Error, 4-9

Input CodeParameters/-4

Insert comments into a program, 9-6

Insert Line, 7-8

Interfacingto NEAT PositioningStages2-4

Internal memory allocation error, 7-28

Interrupt,5-4
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Interrupt mode, 5-4, 5-8

IOBN. SeeSelect Current 1/0O-Board
Number.SeeSelect Current 1/0O-Board
Number

J

JA. SeeJoystick Acceleration

JC.SeeJoystick Center Value

JD. SeeJoystick Deadband

JE.SeeJoystick Enable

JG, 15-3.Seeloystick Gain

JIC, 15-3.SeeJoystick Input Channel

JMAX, 15-3.SeeJoystick MAXimum Input
Limit

JMIN, 15-3.SeeJoystick MINimum Input
Limit

JNL, 15-3.Seeloystick Negative Position
Limit

Jog,4-5, 4-6

JOG, 1-1, 2-5, 2-8

JOG button, 2-5

Jog Button Acceleration, 4-7, 7-9, 7-32,
7-33, 7-39, 7-40, 7-41, 7-42, 15-2

Jog Button Velocity Final, 4-7, 7-9, 7-32,
7-33, 7-39, 7-41, 7-42, 15-2

Jog Button Velocity Initial, 4-6, 7-9, 7-32, 7-
33, 7-39, 7-41, 7-42, 15-2

Joystick Acceleration, 7-10, 7-32, 7-33,
7-65 7-67, 7-6813-4, 15-3

Joystick Auto-Zero, 7-10, 7-24, 7-32, 7-33,
7-65, 7-70, 15-4

Joystick Center Value, 7-10, 7-24, 7-32,
7-33, 7-65, 7-67, 7-7Q,3-3 15-3, 15-4

JoystickCommands7-65

Joystickconnections13-2

Joystick connector, 13-2

Joystick Connector, 16-6

Joystick Connector Pin-out, 16-6

Joystick Deadband, 7-10, 7-66, 7-83;3
15-3

Joystick Enable, 7-10, 7-18, 7-663-3
15-3

Joystick Gain, 7-10, 7-32, 7-33, 7-66, 7-67,
13-3 15-3

Joystick Input Channel, 7-10, 7-24, 7-32,
7-33, 7-6713-3 15-3

Joystickinterface,13-2

Operator’'s Manual
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Joystick MAXimum Input Limit, 7-10, 7-32,
7-33, 7-67, 7-6813-4, 15-3

Joystick MINimum Input Limit, 7-10, 7-32,
7-33, 7-67, 7-6813-4, 15-3

Joystick Negative Position Limit, 7-10, 7-24,
7-32, 7-33, 7-68, 7-69, 15-3

Joystick Positive Position Limit, 7-10, 7-32,
7-69, 15-4

Joystick Qualifier Input, 7-10, 7-32, 7-67, 7-
69, 7-70, 13-4, 15-4

Joystick Zero, 7-24, 15-4

Joysticks, 2-2, 2-3, 7-8, 7-10, 7-18, 7-20, 7-
21, 7-22, 7-247-65 7-66, 7-67, 7-68, 7-
69, 7-70,13-2 13-3 13-4, 17-15

JP.SeeJumP to Label or Line #

JP to BS command not allowed, 7-27

JPI.SeeJumP on Input

JPL, 15-4 SeeJoystick Positive Position
Limit

JQI, 15-4.Seeloystick Qualifier Input

JumP on Input, 7-9, 7-52

Jump to Label or Line #, 4-5, 7-13

JumP to Label or Line #, 5-3, 7-9, 7-11,
7-14, 7-24, 7-25, 7-33, 7-45, 7-46, 7-50,
7-51, 7-52, 8-19-2, 9-3,9-6, 9-7, 9-9

JZ, 15-4.SeelJoystick Auto-Zero

K

Kill Program, 7-8, 7-149-4
KP. SeeKill Program

L

Limit And HomeSwitches10-1

LIMit Polarity, 7-9,7-32 7-53 15-4

Limit PullUP/down, 7-10, 7-74, 15-4

Limit Stop, 7-16, 7-5410-3

Limit Stop Disabled, 10-3

Limit Stop Enabled, 10-3

Limit Stop, All Axes, 7-9, 7-32, 7-33, 7-53,
7-54, 15-4

Limit Stop, Per Axis, 7-9, 7-32, 7-33, 7-53,
7-54, 15-4

Limit Stops Enabled, 7-53

Limit/Encoder, 2-62-7, 2-8,10-1, 16-6

Limit/Encoder connector, 2-8.2-1

Limit/Encoder Connector, 10-1, 16-5

Operator’'s Manual
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Limit/EncoderConnectoiPin-out, 2-6, 10-1,
16-5

LIMP, 15-4.SeeLIMit Polarity

Line-voltage.SeeTemperature and Cooling
Provisions

List Program, 7-8, 7-14, 7-15;2, 9-3, 9-4

LP. SeeList ProgramSeeList Program

LPUP.SeeLimit PullUP/down.SeeLimit
PullUP/down.SeeLimit PullUP/down.
Seelimit PullUP/down

LS, 15-4.Seelimit Stop, All Axes

LSA, 15-4.Seelimit Stop, Per Axis

M

MA. SeeMove Absolute

Main Current,3-10, 3-12, 7-63SeeMain
CurrentandReduceddle Current

Main Current Resistance, 3-10

Main CurrentResistanc&ettingsfor MDM 7
And SDMY7 Drive Modules,3-11

MasterReset4-7

MC. SeeMove Continuous

MCUR, 15-4.SeeMotor Output CURrent

MCVI. SeeMove Continuous at VI Velocity

MEMORY COMMANDS, 7-8, 7-11

Memory error initializing axis-1/0 functions,
7-28

MF, 15-4.SeeMove Finished

MH, 17-11, 17-12, 17-13, 17-18eeMove
Home

Microsoft QuickBasic, 5-5, 5-8, 17-3

MidrangeResonanc&uppression3-10

MISCELLANEOUS COMMANDS, 7-10,
7-71

Motion Calculations]17-19

Motor, 3-2

Motor Connection3-11

Motor connector, 16-4

Motor Connector, 2-73-11, 3-10

Motor ConnectoiPin-out, 2-7, 3-10, 16-4

Motor current, 7-16

MOTOR CURRENTCOMMANDS, 7-9, 7-
63

Motor current dip-switches, 2-8

Motor Leads color codes 3-4

Motor Output CURrent, 7-9, 7-64, 15-3,
15-4, 15-5

Motor Ratings,3-2
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Motor Wiring And Drive, 3-2

Motors, 3-10

Move Absolute, 7-17-2, 7-8, 7-16

MOVE COMMANDS, 7-8, 7-16

Move Continuous, 7-8, 7-17

Move Continuous at VI Velocity, 7-8, 7-17

Move distance too large, 7-26

Move Finished, 5-4, 5-6, 5-9, 5-10, 7-8, 7-9,
7-16, 7-21, 7-33, 7-54, 15-4

Move Home, 7-9, 7-35, 7-36, 7-38, 7-38,
8, 10-2 10-3, 17-11, 17-12, 17-13, 17-14

Move Relative, 2-11, 2-12, 7-8, 7-1618
7-54,9-2,9-8, 17-11

Move to Encoder Position, 7-8;17

Move to Encoder Position at VI Velocity,
7-8,7-17

MP. SeeMove to Encoder Position

MPVI. SeeMove to Encoder Position at VI
Velocity

MR, 17-11.SeeMove Relative

N

NEAT-300CommandSet,7-1

NEAT-300 SERIES, 2-3

NEAT-PCX SERIES, 2-3

Next Line, 7-8

NEXT LINE, 7-13

No Call Sub executed for End Sub
command, 7-27

No error, 7-26

No Error, 7-25

No matching entry for Auto Run Program #,
7-28

No matching line or label for command,
7-27

No matching program names found, 7-27

No matching program numbers found, 7-27

No parameters allowed for command, 7-26

Non-volatile memory, 9-1

NP. SeereName or Renumber Program

NVRAM error, recovered from backup copy,
7-27

O

ON/OFF switch, 4-1
OperatingOtherStages2-6
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P

Parameter syntax error, 7-26

Parameter value out of range, 7-26

Parameter(s) not allowed in query command,
7-26

Parameter(s) required in all-axes Mode,
7-26

PAUC. SeePAUse program on Character

PAUI. SeePAUse program on Input

PAUL. SeePAUse program on input Level

PAUM. SeePAUse Message enable

PAUS. SeePAUse program on Start button

PAUse Message enable, 7-9, 7-47

PAUse pragram on Character, 7-9

PAUse pragram on Input, 7-9

PAUse pragram on input Level, 7-9

PAUse pragram on Start butten, 7-9

PAUse program on Character, 7-46

PAUse program on Input, 7-47

PAUse program on input Level, 7-47

PAUse program on Start button, 7-48

PC Seealso "Computer™), 2-3, 2-9, 2-13, 2-
14, 5-3,6-1, 7-1, 9-4, 17-3, 17-7, 17-9

PhasesteppingMotors, 3-3

PinsandChannels12-1

Polling, 5-4, 5-8, 5-10

Powerlssues ChangingFusesand
Convertingto 230 Volt 50/60 Hz
Operation17-1

PreventingCableNoise,12-1

Previous Line, 7-8

PREVIOUS LINE, 7-13

Program aborted, axis in limit detected,
7-27

ProgramEditing Functions 9-5

PROGRAMFLOW COMMANDS, 7-9,
7-49

Programillustrating Subroutines9-8

Program is currently executing, 7-27

ProgramMode, 9-1

Program name already in use, 7-27

Program name required, 7-27

Program name too long, 7-27

Program number already in use, 7-27

ProgramSelect 4-5

ProgramStructure 9-6

ProgrammedVait For Start,4-7
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Q

Quasi-closed loop, 12-2, 17-3
Queries, 7-2
Query invalid for command, 7-26

R

RA. SeeReport Axis Status Code

RAI. SeeReport Analog Input

Ratingsfor NeatSteppingMotors, 3-2

RCV. SeeReport Current Velocity

RD. SeeReport Defaults

RDDS. SeeReport Delta Bits for DS Inputs

RDF. SeeReport DiFferential Analog Input

RDI. SeeReport Delta Bits for Inputs

RDS.SeeReport DS Joystick Inputs

RE. SeeReport Encoder

READ.ME, 17-3

ReadingandSettingJoystickValues,13-2

ReadingandSettingthe EncoderPosition,
12-2

Rear panel, 2-&4-7, 5-1, 10-1, 11-1,12-1,
13-2,16-1

Reduced Current Set Resistance, 3-10, 3-14

ReducedCurrentSetResistanc&etting.See
3.3.4.Calculatingthe ReducedCurrent
SetResistanc&etting

Reduceddle Current,3-10, 7-63.SeeMain
CurrentandReduceddle Current

Reduced Idle Current Torque, 3-14

RelaySwitch, 14-1

reName or Renumber Program, 7-8, 7-14, 7-
15,9-4

Repetitivelterationswithin Programs9-6

Report Analog Input, 7-8, 7-20, 7-24

Report AuXiliary Encoder, 7-8, 7-30, 7-34

Report Axis, 7-8

Report Axis Status Code, 7-20

REPORTCOMMANDS, 7-8, 7-20

Report Current Velocity, 7-8, 7-213-3

Report Defaults, 7-8, 7-21, 7-57, 7-58

Report Delta Bits Inputs, 7-8

Report Delta-Bits for DS Inputs, 7-21

Report Delta-Bits for Inputs, 7-22

Report DiFferential Analog Input, 7-8, 7-21

Report DS Joystick Inputs, 7-21522, 13-4

Report Encoder, 7-8, 7-222-1, 12-2

Report EStop Input Latch, 7-8, 7-22
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Report Inputs, 5-57-3, 7-8, 7-22, 7-23,
11-2

Report Inputs as Binary, 7-8, 7-23

Report Inputs as Hex, 7-8, 7-23

Report Inputs as HL String, 7-8, 7-23

Report Joystick, 7-8, 7-24, 7-683-3 13-4

Report Joystick Position Limits, 7-24, 7-69

Report Last ERror code, 7-8, 7-28

Report Last Error Message, 7-8, 7-25

Report Limits status, 7-8

Report Limits Status, 7-25, 7-53, 10-3

Report Moving Flags, 7-8,-28

Report Moving Status character, 7-30

Report Moving Status Character, 7-8, 7-30

Report Outputs, 7-8, 7-29

Report Outputs as Binary, 7-8, 7-29

Report Outputs as Hex, 7-8, 7-29

Report Outputs as HL String, 7-8, 7-29

Report Position, 2-11, 7-1, 7-8, 7-29, 7-35

Report Revision, 7-8, 7-30

Report Status, 5-4, 5-10, 5-11, 7-8, 7-16,
7-54

Report Velocity/Acceleration Values, 7-8, 7-
30, 7-36, 7-37, 7-38, 7-40, 7-43

Report Z/Home Active State, 7-8;31

Report Z/Home Input, 7-&-23

Required parameter(s) missing for command,
7-26

RES.SeeReport EStop Input Latch

RESET, 7-52SeeRESET Controller

RESET Controller, 4-14-4, 7-9, 7-33, 7-52,
7-54, 7-55, 7-56, 7-60, 7-61,5-1

ResistanceSeeCurrentandResistance

ret (SeeRETURN key), 2-11

RETURN key, 2-11

Returningequipmento NEAT, 17-22

RH. SeeReport Z/Home Input

RI. SeeReport Inputs

RIB. SeeReport Inputs as Binary

RIH. SeeReport Inputs as Hex

RIS. SeeReport Inputs as HL String

RJ.SeeReport Joystick

RJL. SeeReport Joystick Position Limits

RL. SeeReport Limits Status

RLEM, 7-26 SeeReport Last Error
Message

RLER, 7-26. SeeReport Last ERror Code

RMF. SeeReport Moving Flags
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RO. SeeReport Outputs

ROB. SeeReport Outputs as Binary

ROH. SeeReport Outputs as Hex

ROS.SeeReport Outputs as HL String

RP.SeeReport Position

RR. SeeReport Revision

RS.SeeReport Moving Status Character

RS-232 serial port, 1-2-9, 2-13, 4-14-7,
4-8,5-1, 5-2, 5-6, 5-86-1, 7-26, 7-48, 7-
54,7-72, 8-1, 10-3

RS-232 Serial Port @nector, 2-10, 5-26-
2

RunningPrograms9-3

RV. SeeReport Velocity/Acceleration
Values

RXE. SeeReport AuXiliary Encoder

RZ. SeeReport Z/Home Active State

S

Save AXis Defaults, 7-8-32, 7-35, 7-36,
7-37, 7-38, 7-39, 7-40, 7-41, 7-42, 7-43,
7-53, 7-63, 7-64, 7-65, 7-66, 7-67, 7-68,
7-69, 7-70, 7-7415-1

Save Defaults, 4-7, 5-4, 7-8, 7-2It32,

7-33, 7-34, 7-35, 7-36, 7-37, 7-38, 7-39,
7-40, 7-41, 7-42, 7-43, 7-44, 7-52, 7-53,
7-54, 7-55, 7-56, 7-57, 7-58, 7-60, 7-61,
7-63, 7-64, 7-65, 7-66, 7-67, 7-68, 7-69,
7-70, 7-71, 7-7415-1, 15-2

SD. SeeSave Defaults

SE, 15-4 SeeSet EncoderSeeSave AXis
Defaults

Select All Axes Mode, 7-17-10, 7-17,

7-18, 7-20, 7-30, 7-39, 7-66, 7-T-6,
10-2 15-2

Select Current I/O-Board Number, 7-10,
7-73 15-3

Select GPIB TeRMinal Mode, 7-21

Select Single Axis mode, 7-1

Select Single Axis Mode, 7-8;10, 7-16,
7-17, 7-18, 7-20, 7-26, 7-30, 7-39, 7-63,
7-66, 7-719-6, 10-2 15-2

Select Velocity SET, 7-9, 7-21, 7-33, 7-44,
15-4

Serial poll status byt&eeGPIB serial poll
status byte

Serial port.SeeRS-232 serial port

SerialPort Configuration,5-1
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Serial Port Connector, 2-10, 51%-2

SerialPort ConnectoPin-out, 2-10, 16-2

Service request mask byt&eeGPIB service
request mask byte

Set Auxiliary Encoder, 7-35

Set AuXiliary Encoder, 7-8

Set auXiliary Encoder Input CHannel, 7-34

Set AuXiliary Encoder Input Channel, 15-4

Set AuXiliary Encoder Input CHannel,
7-21, 7-33, 7-34

Set AuXiliary Input CHannel, 7-8

SET COMMANDS, 7-8, 7-32

Set Encoder, 7-8, 7-33, 12-2, 15-4

Set GPIB TeRMinal Mode, 7-60

Set Outputs, 7-8, 7-29, 7-3B1-2 11-3
154

Set Position, 7-8, 7-34, 7-35, 8-1, 15-4

Set Position/Report Position, 7-18

Set Relay, 7-8, 7-34, 15-4

Set TERMinal Mode, 7-60, 7-62

SettingOutputsandReadingnputs,11-2

Show HELP Screen, 7-10, 7-73, 17-3

SHSK, 15-4 SeeSoftware HandShaKe
Mode

Single-axis mode, 7-17, 7-39

SO, 15-4SeeSet Outputs

Software HandShaKe Mode, 4-A49, 7-21,
7-61, 9-3, 15-4

Softwarelmplementation;10-2

SP, 15-4SeeSet Position

SpeedSeeSpeed and Torgue

SR.SeeSet RelaySeeSet Relay

ST.SeeSTop Move

START, 1-1, 2-5, 2-8, 2-13, 4-4;4, 4-5,
4-6, 4-7, 6-1, 7-45, 7-49, 7-52, 9-3

START button, 2-5, 2-8

SteppingMotor Ratings,3-2

STOP, 1-1, 2-5, 4-14-4, 4-5, 4-6, 4-7, 4-8,
7-18, 7-46, 9-3

STOP button, 2-5, 2-8

STOP Button, 7-9

STop Move, 7-8, 7-16, 7-18, 7-19, 10-3

Switches 13-4

SXCH, 15-4.SeeSet auXiliary Encoder
Input CHannel

SXE. SeeSet Auxiliary Encoder

SystemConfiguration,2-2
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T

TAB, 7-13

Temperaturérovisions.SeeTemperature
andCooling Provisions

TERM. SeeTERMinal Mode

Terminal, 5-1, 5-316-1

Terminal Emulation Software, 2-9

Terminal Emulator, 2-14

TERMinal Mode, 5-3, 6-27-9, 7-21, 7-25,
7-28, 7-30, 7-33, 7-60, 7-61, 15-4

TerminalOperation2-9

TEST, 2-13

Test Program, 2-12

TEST.300, 17-6

TEST.3XO0, 17-3, 17-11

TEST1.3X0, 17-3, 17-12

TEST2.3X0, 17-3, 17-13

TEST3.3X0, 17-3, 17-14

TEST—A NEAT-300Program2-12

TEST—A SampleNEAT-300Program9-2

ThumbwheeBetting,4-6, 4-9

Thumbwheels, 2-5, 2-8, 2-13, 44-4, 4-5,
4-7,4-8, 5-4, 6-1, 7-14, 7-4%-2, 9-3

Too many parameters for command, 7-26

Too many parameters for single axis mode,
7-26

Torque, 3-9SeeSpeed and Torque

Torque Rating, 3-14

TRAJECTORYCOMMANDS, 7-9, 7-39

U

Unable to allocate—out of program memory,
7-27

Unable to execute Call Sub--out of memory,
7-27

Unable to execute command: out of memory,

7-27

Unable to initialize program memory area, 7-
27

Unable to recover NVRAM, resetting to
defaults, 7-26

Unable to recover program memory area,
resetting, 7-27

Unipolar Drives.SeeUnipolar Versus
Bipolar Drives

Unpackingthe shippingcontainer,1-1

Unrecognized command, 7-26

Operator’'s Manual
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Unrecognized front panel input detected,
7-27

UP.BAS, 17-3, 17-7

UP.EXE, 17-3, 17-6

User abort input detected, 7-28

UserUnits, 7-2, 7-10, 7-16, 7-18, 7-21,
7-29,7-32 7-33, 7-34, 7-35, 7-36, 7-37,
7-40, 7-41, 7-42, 7-43, 7-65, 7-74, 15-4

UU. SeeUser Units

Vv

Velocity Final, 2-12, 7-2, 7-9, 7-17, 7-30,
7-32, 7-33, 7-36, 7-39, 7-41, 7-42, 7-43,
15-4

Velocity Initial, 7-9, 7-17, 7-30, 7-32, 7-33,
7-37, 7-39, 7-41, 7-42, 7-43, 15-4

VF, 15-4, 15-5SeeVelocity Final

VI, 15-4, 15-5.SeeVelocity Initial

Viewing a Program9-3

Voltageandimpedancell-3

VSET, 15-4, 15-5SeeSelect Velocity SET

VSET Values, 15-5

w

WAIT COMMANDS, 7-9, 7-46

Wait for Character, 7-9, 7-48, 7-72

WaliT for given # of msec, 7-9

WaiT for Given # of Msec, 2-12, 7-9, 7-49,
9-2,9-8 17-11, 17-12, 17-13, 17-14

WaiT for Input, 7-9, 7-48

Wait for Start Button, 4-%4-7, 7-9, 7-49,
7-52

Wait for Start Program, 4-5

WC. SeeWait for Character

WI. SeeWaiT for Input

Wire Color Codesfor Four-PhaseéMotor
Leads,3-4

Wire Motors, 3-10

WS. SeeWait for Start Button

WT, 17-11, 17-12, 17-13, 17-18eeWaiT
for Given # of Msec

X

XP. SeeeXecute Program
XP TEST, 9-3
XS. SeeeXecute Program Single step
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Z Z/HoMe Input Polarity, 7-9, 7-39, 15-5
ZHMP. SeeZ/HoMe Input Polarity.

Z/Home Input Polarity, 7-23-31 Seez/HoMe Input Polarity.
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