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Manual Structure

Aerotech has made every effort to structure each manual to best suit the needs of our custo-
mer(s). Therefore, we have consolidated all manuals applicable to the Unidex 21 into the Uni-
dex 21 Operation & Technical Manual shipped with your controller. '

The Unidex 21 Operation & Technical Manual is comprised of the following three manuals:

UNIDEX 21 HARDWARE MANUAL
* Provides the User with information concerning the internal structure.
* Provides details necessary to interface peripheral equipment.
* Describes the controller features.
» Provides solutions to identify and correct failure.

UNIDEX 21 PROGRAMMING MANUAL

* Provides the User with detailed information for each of the program commands.
For example:

Command name and description as well as any parameters required by that command
Description of the command structure

Feedback to the User following command execution

Example of command use

Example of command used in conjunction with other commands

Comments pertaining to the user of the command

Names of related commands whose description may be helpful

UNIDEX 21 USER’S MANUAL
* Provides the User with general operating information.
» Describes how to make interface connections.
» Provides program editing capability via "On Screen” or "Menu Driven" methods.
* Provides file management capabilities. For example:
listing
verifying
transferring
¢ Describes Machine Mode programming and operation.
* Provides a detailed explanation for each of the parameters.
* Provides a Test Mode for testing EPROM, RAM, and Parameters.
» Capability to change the System Mode, Batch Mode, Console Mode, and Debug Mode.
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CHAPTER 1: INTRODUCTION

CHAPTER 1: INTRODUCTION

This manual contains both electrical and mechanical hardware information for the
Unidex 21 Motion Controller, Models U21B and U21R. For a thorough understanding of
the complete Unidex 21 Control System it is also necessary to be familiar with the following
manuals:

Unidex 21 User’s Manual
Unidex 21 Programming Manual

Unidex 21 Options Manual

SECTION 1-1: USING THIS MANUAL

The focus of this manual is to provide the User with general information concerning the
internal structure of the Unidex 21 as well as providing details necessary to interface
peripheral equipment. Following is a brief description of the contents of each of the Chap-
ters:

Chapter 1: Introduction

Chapter 2: Hlustrations and descriptions of the external characteristics of the
Unidex 21, Models U21B and U21R. A block diagram and description
of internal system interaction, and simplified system wiring diagram
are included for reference.

Chapter 3: Ilustrations and descriptions of Jumpers and Switches on the various
Printed Circuit Boards of the Unidex 21.

Chapter 4: Power requirements and information.
Chapter 5: Detailed description and illustration of the Motor Interface Connec-
tors.

AEROTECH, INC. 1-1 UNIDEX 21 HARDWARE MANUAL
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Chapter 6:

Chapter 7:

Chapter 8:

Chapter 9;

Chapter 10:

Chapter 11:

Chapter 12:

Chapter 13:

Chapter 14:

Chapter 15:

Chapter 16:

Chapter 17:

General description of the Limit and Home Switch functions.

Detailed descriptions and illustrations of the interface for the various
transducer types that may be used in conjunction with the Unidex 21.

Detailed description and illustration of the MST and Indexer Board
Interface Connector,

Detailed description and illustration of the IEEE-488 Interface Con-
nector.

Detailed descriptions and illustrations of the RS-232 Ports A and B
and the Terminal Port.

Detailed description and illustration of the Synchronous Serial Inter-
face Connector.

Detailed description and illustration of the interface connector used
for a supplementary EGA Monitor.

Detailed description and illustration of the Opto 22, PAMUX Bus
24/1/0 Channel, /O Power and Miscellaneous J/O Interface Connec-
tors.

Detailed description of the interface connectors used for Joystick
Mouse operation of the Unidex 21.

Detailed description and illustration of the Trackball Interface Con-
nector,

Detailed description and illustration of the PC/AT Keyboard Interface
Connector.

Basic troubleshooting procedures to identify and correct possible mal-
functions that may occuras a result of improper hardware configura-
tions.

UNIDEX 21 HARDWARE MANUAL 1-2 AEROTECH, INC.
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CHAPTER 2: SYSTEM OVERVIEW

SECTION 2-1: PACKAGING '

The Unidex 21 is available in three major package configurations:
Desktop - Models U21B and U21R
Free Standing Enclosure - Model U21C
Panel or Rack Mounted - Models U21P or U21K

The operating parameters for all models are similar and are detailed in the Unidex 21
Users Manual and the Unidex 21 Programming Manual. Extensive hardware variations exist
between Models however, warranting a separate Hardware Manual for each of the three
package configurations.

This manual is intended for use with Unidex 21, Models U21B or U21R. Before pro-
ceeding, make certain that this manual is the appropriate manual for the Unidex 21 Model
being used.

SECTION 2-2: UNIDEX 21 MODEL U21B/U21R DESCRIPTION

Models U21B and U21R are the most compact and self contained of the available Uni-
dex 21 package configurations. (See Figures 2-1, 2-2 and 2-3.)

Each is capable of serving up to four integral DC Servo or AC Brushless Drivers.

Model U21B is full-featured except for the Operator’s Front Panel. Communication
with the U21B is accomplished through it’s RS-232 terminal port to a remote data terminal.
The U21B may be equipped with an optional CRT Driver Card and Front Panel Card per-
mitting the addition of an EGA compatible monitor and AT-style keyboard providing full
stand-alone operation.

Model U21R builds upon the U21B with the addition of a sealed- membrane front
panel and electroluminescent display.

AEROTECH, INC. 2-1 UNIDEX 21 HARDWARE MANUAL
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&~ UNIDEX 21

Figure 2-1: Unidex 21, Model U21B (Shown with Optional Disk Drive)
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Figure 2-2: Unidex 21, Model U2IR (Shown with Optional Disk Drive)
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SECTION 2.3: INTERNAL STRUCTURE

The Unidex 21 is a microprocessor based multiple axis Motion Controller. A basic Uni-
dex 21 consists of a CPU Board, an Indexer Board, a DSP Board, an optional graphics
(CRT) Board and Front Panel Board and the Axis Amplifiers. (See Figures 2-4, 2-5, and
2-6.) A system wiring diagram is provided in Figure 2-7.

2-3-1: CPU BOARD
The CPU Board is the front end processor of the Unidex 21 system. It contains a
Motorola 68000 microprocessor to handle File editing, File management, System Parame-
ters, Machine Modes (Mdi, Jog, Debug) and peripheral communications via RS-232. It also
contains eight (8) Opto-Isolated Outputs and sixteen (16) Opto-Isolated Inputs.

The CPU Board communicates with the Indexing Board through the VME Bus. The
VME Bus allows communication between multiple boards within a system. In the Unidex
21 system the CPU Board is the Bus master with the CRT and the Indexer Boards as slaves.

The Beeper, Keyboard, and Reset signals from the CRT Board are interfaced to the
CPU Board through one half of the Extension Bus Board. The Extension Board also pro-
vides the link for the CPU’s I/O and RS-232 to the Rear Panel Interface Board.

CPU Board communication consists of three RS-232 Ports. Two of these Ports (Port A
and Port B) are multi-purpose ports which can be used to interface various peripheral
equipment. The third RS-232 Port is dedicated to an external terminal (TeleVideo 905 Dis-
play Terminal or equivalent). When a terminal is connected to this port the Unidex 21 is
fully operational from the terminal. (Certain functions such as the Function Key assign-
ment, display of Graphics etc. are not available to the Terminal user.)

The 17O interface of the CPU Board is arranged such that an Opto- 22 PB24 board may
be directly connected. The PB24 may then be equipped with various Opto 22 I/O modules.
The Unidex 21 hardware defines Modules 0-7 as outputs and Modules 8-23 as inputs.

The CPU Board also provides three Interrupt Inputs accessable to the User. Two of
these Interrupts are considered "User Interrupts” as they can be defined within a program
to perform a User specified function. The third interrupt is the High Speed Interrupt and is
dedicated to the purpose of data collection (e.g. PB24 Input Status).

AEROTECH, INC. 25 UNIDEX 21 HARDWARE MANUAL
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2-3-2 INDEXER BOARD

The Indexing Board passes information to the CPU such as errors and messages to
indicate when indexing is complete. The Indexing Board receives motion commands
from the CPU and breaks them into data strings that digitally represent the trajectories
necessary to make the requested move(s). The Indexer Board then transfers these
trajectory commands through the Extension Bus Board to the DSP Board at 1 milli-
second intervals.

The Indexer Board also contains the Input connections for a Trackball, two Joysticks
and two Handwheels.

The MST Bus of the Indexer Board is a 16 bit output bus which is totally opto-
coupled. The data that is output on this bus is written with M (Miscellaneous), S
(Spindle), or T (Toolchanger) commands which may be toggled while axes are in mo-
tion. Strobe signal outputs exist for the M, S, and T functions to latch the data into the
receiving devices. There is also an Acknowledge (ACK-N) signal used for handshaking
between the Indexer Board and the receiving device(s).

2-3-3 DSP BOARD

The DSP Board contains a Motorola 56001 Digital Signal Processor which controls
the servo loops of the axes by the use of software alogrithms (PID loops). The
alogrithms read the Encoder Feedback and generate current commands via D/A con-
verters. By the use of an extension bus, the DSP receives operating parameters such as
gain settings. Trajectory information is processed to set the commanded axes in motion.
When trajectory commands end, the 56001 reverts to the role of maintaining axis posi-
tion.

The DSP Board accepts Encoder and Limit data input from four axes through DSP
connector P3. The Encoder inputs accept differential line driven, square wave En-
coders, The DSP Board is configured for a standard quadrature Encoder. Clock and
direction Encoders as well as CW and CCW Train Encoders may be used with ap-
propriate jumper configurations.

The Limit inputs consist of a CW, CCW, and Home Limit line for each axis. The
Limit inputs may be active high or active low. Polarity is established within the Unidex
21 parameters.

UNIDEX 21 HARDWARE MANUAL 2-6 AEROTECH, INC,
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A variety of functions are interfaced to the DSP Board through the P2 connector. Of
most significance are the Current Command output signals used to command the Axis Am-
plifiers. A shutdown signal that may be used for disabling the drives is also included in this

signal group.

The P2 connector also contains the SCI (Serial Communication Interface) and SSI (Syn-
chronous Serial Interface) ports for the DSP56001. To date these functions have not been
implemented in the Unidex 21 System.

The DSP Board contains two opto-coupled interrupt sources that are interfaced through
the P2 connector. One is a Fast Feedhold Input which is capable of stopping a current axis
move in 1 milli-second as opposed to the implementation of a Feedhold command through
the CPU Board, which may take up to 300 milli-seconds. The second interrupt to the DSP
Board is the "Position-Grabbing" interrupt which, when activated, stores the current axis po-
sition and reports it to the CPU Board.

When a Brushless Motor System is used, the DSP Board’s P2 connector contains the
Hall Effect Switch Inputs. These switches (three (3) per axis) are located on the motors and
output a six (6) step pattern which is read by the DSP56001 upon power-up to initialize
motor position, thereafter the pattern is read on a 0.25 milli-second basis to provide accu-
rate motor commutation.

Finally, the P2 connector provides the Vertical Axis Brake interface. Two lines are pro-
vided for this function. The first is a Brake Output line which activates a Brake whenever a
fault is encountered that causes the vertical axis motor to lose torque. The second Brake
line is an input to the DSP Board that signals the DSP56001 Brake/Axis integrity.

2-3-4 CRT AND FRONT PANEL BOARD S (OPTIONAL)

Both the CRT and Front Panel Boards are necessary if the User desires to operate the
Unidex 21 from something other than a TeleVideo 905 Display Terminal, The CRT Board
is capable of driving four types of displays; an Electo-Luminescent display, an IBM EGA
640x400 display, a monochrome display and an IBM EGA 640x350 display. The CRT
Board provides either an EIA character set or an IBM character set.

AEROTECH, INC, 27 UNIDEX 21 HARDWARE MANUAL
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The output lines of the CRT Board’s P3 connector are the outputs of differential line
drivers to provide noise immunity. The J3 connector of the Front Panel Board provides line
receivers to return these signals to single ended TTL levels. It also provides a 16 pin locking
header for interfacing to the EL Display, a 9 pin D style connector for interfacing directly to
an EGA Monitor, and a 10 pin locking header which provides a connection to the Rear
Panel Interface Board for connecting a EGA Monitor to the Unidex 21 as an external dis-

play.

The P4 connector of the CRT Board provides a line driver/line receiver interface to the
Disk Drive via the Front Panel Board. The signals present on this connector are differential
versions of the signals on the CPU P3/CRT PS5 connection. This connector also provides
the Front Panel System Reset and Keyboard Clock Lines in differential format that run
through line receivers and return to the CPU Board.

The Front Panel Board provides connections for an IBM PC/AT keyboard and connec-
tions and decoding circuitry for the Front Panel Membrane Keyboard. Also contained on
the Front Panel Board is the Disk Drive Interface complete with Disk Drive power connec-
tions. The Beeper and Reset Switch are routed through the Front Panel Board along with
the switch and lamp signals for Power On/Off.

2-3-5 AXIS AMPLIFIERS
The type of Axis Amplifier included in the Unidex 21, corresponds to the type of Servo
Motor used for each axis. The Unidex 21 is capable of controlling both DC Brush and AC
Brushless motor types.

The DC Brush type motor uses a PWM DC Servo Amplifier. The DC Amplifier may
be wired for up to 160 Volts PWM. A 20 Amp Peak, 10 Amp continuous version is avail-
able (DS$16020) as well as a 30 Amp Peak, 15 Amp continuous version (DS16030). Future
plans include a Linear DC Servo Amplifier rated at 30 Volts with 15 Amps Peak , 5 Amp
continuous.

The AC Brushless type drive is not presently available.

UNIDEX 21 HARDWARE MANUAL 28 AEROTECH, INC.
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Figure 2-6: Unidex 21 System Block Diagram
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CHAPTER 3: JUMPERS AND SWITCHES

CHAPTER 3: JUMPERS AND SWITCHES

Many of the circuit boards that make up the Unidex 21 contain Jumpers and/or
Switches. The following sections provide a board by board listing of the Jumpers and/or
Switches, possible configurations and a brief explanation as to their function. Refer to Chap-
ter 2, Figures 2-4 and 2-5 for relative board locations.

3-1: FRONT PANEL BOARD JUMPERS AND SWITCHES

The optional Front Panel Board (Figure 3-1) contains the Line Driver Receivers that
provide interface between the CRT Line Drive Differential outputs and the following de-
vices: EL or EGA Display, the Disk Drive, the Front Panel RESET, the Beeper, the Key-
board Clock, and the Keyboard Data signals.

The following Jumpers are located on the Front Panel Board:

JUMPER CONDITIONS " FUNCTION
JP1 1-2,3-4 EL Display Internal Clock Synchronization
polarity set Negative
1-4,2-3 ~ EL Display Internal Clock Synchronization

polarity set Positive (Default)

JP2 1-2 Secondary EGA Display color signal not
used. Connector J2, Pinl is Shield Ground.

2-3 Secondary EGA Display color signal used.
Connector J2, Pinl is Signal Ground. (Con-
figured in conjunction with JP3 being 2-3)
(Default)
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JUMPER CONDITIONS FUNCTION
JP3 1-2 Disables secondary EGA Display color sig-
nal. Connector J2, Pin 2 is Signal Ground.
(Configured in conjunction with JP2
being 1-2)
2-3 Enables secondary EGA Display color sig-
nal. Connector J2, Pin 2 is Secondary
Red.(Configured in conjunction with JP2
being 2-3) (Default)
JP4 1-2,3-4 EL Display Vertical Sink Polarity set Nega-
tive (Default)
1-4,2-3 EL Display Vertical Sink Polarity set Posi-
tive (Default)
L |5 "
J11 J7 16
1‘ JP4 13
HEM
15 JPSA
JPSB
3 15 Pt
Tpﬁ IPSE ipz =
JP5F 310 ’3 Nercza|
' ! 18 - 4 513 J1a J15 ' J9 RN

Figure 3-1: Unidex 21 Front Panel Board Jumpers and Switches
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SECTION 3-2; CPU BOARD JUMPERS AND SWITCHES

‘The CPU Board is the Front End of the Unidex 21 System. It is directed by a Motorola
68000 Microprocessor. The CPU provides file editing, file management, floppy disk func-
tions and RS-232 communications, as well as being the System’s Bus Master. The CPU
Board also contains eight (8) Opto-Isolated Qutputs, sixteen (16) Opto-Isolated Inputs, and

three (3) User Interrupts.

The following Jumpers are located on the CPU Board.

JUMPER CONDITIONS
JP1 1-2
2-3
JP2 IN
ouT
JP3 1-2
2-3
JP4 1-2
2-3

FUNCTION

External Battery operation. Configured in
conjunction with JP2 being OUT. (An exter-
nal Battery may be used to provide backup
for the CPU and/or the Indexer Boards)

Battery #1 is active (Configured in conjunc-
tion with JP2 being IN) (Default) '

Battery #1 is active (Configured in conjunc-
tion with JP1 being 2-3 ) (Default)

External Battery operation. Configured in
conjunction with JP1 being 1-2. (An external
Battery may be used to provide backup for
the CPU and/or the Indexer Boards)

Watchdog Input is active (Default)

Watchdog Input not active (Factory Software
Development Use Only)

High Write Current for Disk Drive

Reduced Write Current for Disk Drive (De-
fault)

AEROTECH, INC.
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JUMPER CONDITIONS
JP5 IN
ouT
JP6 1-2
2-3
JP7 1-2
2-3
JP8 IN
ouT
JP9 IN
OuT
JP10 IN
ouT

FUNCTION

All VME Bus Boards are affected by Reset
(Default)

Only CPU Board is affected by Reset

Pre-compensation value of 125 Nano-Sec-
onds for Disk Drive

Pre-compensation value of 187 Nano-Sec-
onds for Disk Drive (Default)

High Speed Interrupt Disabled
High Speed Interrupt Enabled (Default)

RS-232 Clear to Send Termination to
Ground, enables PC/AT Keyboard and
Membrane input (Default)

Disables PC/AT Keyboard and Membrane
input (JP8 must always be installed)

16 mHz Clock Signal sent out to System (De-
fault)

System will not operate (JP9 must be in-
stalled unless the unit is one of a multi-unit
system and another board is configured to
be the Master)

Enables the Bus Busy Signal (Default)

Disables the Bus Busy Signal

UNIDEX 21 HARDWARE MANUAL
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JUMPER

JP11

JP12

JP13

JP14

JP15

JP16

JP17

CONDITIONS

1-2

2-3

FUNCTION

CPU Board passes Interrupt Acknowledge
Signal "In" to Interrupt Ackowledge "Out"
(Default)

CPU Generates Interrupt Acknowlege Sig-
nal "Out" that other VME Bus Boards
receive as Interrupt Acknowledge "In"

Provides Bus arbitration, activating Bus Re-
quest (2) Signal

Provides Bus arbitration, activating Bus Re-
quest (3) Signal (Default)

None Installed (Default) Available to provide Bus arbitration to ac-

IN

ouT

tivate Bus Request (0) or Bus Request (1)
Signals

Enables Bus Grant In Signal (Default)

Disables Bus Grant In Signal

None Installed (Default) Available to provide Bus arbitration to ac-

1-2

tivate Bus Grant "In" (0) or Bus Grant "In"
(1) Signals

Provides Bus arbitration, activating Bus
Grant "In" (3) Signal (Default)

Provides Bus arbitration, activating Bus
Gain "In" (2) Signal

None Installed (Default) Available to provide Bus arbitration to ac-

tivate Bus Grant "Out" (0) and Bus Grant
"Out" (1) Signals
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JUMPER

JP18

JP19

JP21

JP22

JP24

CONDITIONS

1-2

ouT

ouT

ouT

OouT

ouT

IN

ouT

FUNCTION

Provides Bus arbitration, activating Bus
Grant "Out" (3) Signal (Default)

Provides Bus arbitration, activating Bus
Grant "Out" (2) Signal

Enables Bus Interrupt Request (6) Signal
(Default)

Disables Bus Interrupt Request (6) Signal

Enables Bus Interrupt Request (5) Signal
(Default)

Disables Bus Interrupt Request (5) Signal

Enables Bus Interrupt Request (4) Signal
(Default)

Disables Bus Interrupt Request (4) Signal

Enables Bus Interrupt Request (3) Signal
(Default)

Disables Bus Interrupt Request (3) Signal

Enables Bus Interrupt Request (2) Signal
(Default)

Disables Bus Interrupt Request (2) Signal

Enables Bus Interrupt Request (1) Signal
(Default)

Disables Bus Interrupt Request (1) Signal

UNIDEX 21 HARDWARE MANUAL
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Figure 3-2 : Unidex 21 CPU Board - Jumpers and Switches
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SECTION 3-3: INDEXER BOARD JUMPERS AND SWITCHES

The Indexer Board functions as the translator between the CPU and the DSP boards. It
accepts motion commands from the CPU Board and converts them to trajectory commands
which are a digital representation of the commanded move(s). The data is then transferred
to the DSP Board which in turn outputs current commands that correspond to the trajec-

tory commands.

The Indexer Board also provides auxilliary functions such as Joystick, Handwheel, and
Trackball Inputs. The MST Bus for Output functions also is contained on the Indexer

Board.
JUMPER CONDITIONS
JP1 1-2
2-3
P2 1-2
2-3
JP3 1-2
2-3
JP4 1-2
2-3

FUNCTION
Enables Watchdog Input Signal (Default)

Disables Watchdog Input Signal (Factory
Software Development Use Only)

Enables MST Bus RESET function (Default)
Disables MST Bus RESET function

Determines the address range used by the
CPU for one Indexer Board. (Configured in
conjunction with JP5 being 1-2) (Default)

(Not available for Unidex 21 Models U21B
or U21R)

~ System RESET resets Indexing Board

System RESET does not reset Indexing
Board

UNIDEX 21 HARDWARE MANUAL

3-8 AEROTECH, INC,



CHAPTER 3: JUMPERS AND SWITCHES

JUMPER

JP5

JP6

JP7

JP8

CONDITIONS

1-2

2-3

1-2

1-2

1-10

3-8

4.7

FUNCTION

Determines the address range used by the
CPU for one Indexer Board. (Configured in
conjunction with JP3 being 1-2) (Default)

(Not available for Unidex 21 Models U21B
or U21R)

Battery #1 active (Configured in conjunc-
tion with JP7 being 1-2) (Default)

Battery #1 is disabled. Configured in con-
junction with JP7 being 2-3. (An external
Battery may be used to provide backup for
the Indexer and/or the CPU Boards)

Battery #1 is active (Configured in conjunc-
tion with JP6 being 1-2 ) (Default)

Battery #1 is disabled. Configured in con-
junction with JP6 being 2-3. (An external
Battery may be used to provide backup for
the Indexer and/or the CPU Boards)

Interrupt Request Signal (5) active (Default)

Interrupt Request Signal (4) active (Not
available at this time)

Interrupt Request Signal (3) active (Not
available at this time)

Interrupt Request Signal (2) active (Not
available at this time)

Interrupt Request Signal (1) active (Not
available at this time)
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Figure 3-3: Unidex 21 Indexer Board - Jumpers and Switches
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SECTION 3-4: DSP BOARD JUMPERS AND SWITCHES

The Unidex 21’s DSP Board receives all motion information from the Indexer Board
and converts this digital data to analog current commands which interface directly to the
Power Amplifiers. The core of the DSP Board is the DSP56001 Digital Signal Proces-
sor. The exceptionally fast speed of this processor is due to it’s single cycle instruction
and parrallel processing abilities which are enhanced by being run on a 20MHz clock.

As well as generating current commands for eight axes of motors the DSP Board ac-
cepts Transducer signals for tracking the axes motion and monitors the Limit signals for
each axis.

The following jumpers are located on the DSP Board:

JUMPER CONDITIONS FUNCTION
JP1 1-2 Enables Strobe Input Signal (Default)
2-3 Disables Strobe Input Signal (Factory
Software Development Use Only)
JP2 1-2 If Opto Isolator M15 is a HCPL2601, Pin 7 is
enabled for output
2-3 If Opto Isolator M15 is a 6N136, Pin 7 re-

quires no connection (Default)

JP3 1-2 If Opto Isolator M13 is a HCPL2601, Pin 7 is
enabled for output
2-3 If Opto Isolator M13 is a 6N136, Pin 7 re-

quires no connection (Default)

JP4 through JP19 Three Encoder types may be used. JP4
through JP19 must be configured in accord-
ance with Figure 3-4
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JUMPER CONDITIONS
JP21 1-2
2-3
JP22 1-2
2-3
JP23 1-2
2-3
JP24 through JP26

FUNCTION

If JP21, JP22 and JP23 are "1-2" the 24 bit
word Static RAM capacity is 8Kx24

If JP21, JP22 and JP23 are "2-3" the 24 bit
word Static RAM capacity is either 32Kx24
or 128Kx24 (Default)

If JP21, JP22 and JP23 are "1-2" the 24 bit
word Static RAM capacity is 8Kx24

If JP21, JP22 and JP23 are "2-3" the 24 bit
word Static RAM capacity is either 32Kx24
or 128Kx24 (Default)

If JP21, JP22 and JP23 are "1-2" the 24 bit
word Static RAM capacity is 8Kx24

If JP21, JP22 and JP23 are "2-3" the 24 bit
word Static RAM capacity is either 32Kx24
or 128Kx24 (Default)

Up to eight (8) DSP Boards may be used.
JP24 through JP26 of each Board must be
configured in accordance with Figure 3-5.
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ENCODER TYPE/JUMPER CONFIGURATION
QUADRATURE  CLOCK & cw/ccw
AXIS JUMPERS NONE SQUARE WAVE DIRECTION CLOCK
L JP14 1-2 2-3° 1-2 2-3
JP15 1-2 1-2 2-3 2-3
2 IP10 1-2 2-3 1-2 2-3
JPI1 1-2 t-2 2-3 2-3
3 Ipia 1-2 2-3 1-2 2-3
IP19 1-2 1-2 2-3 2-3
4 IP6 1-2 2-3 1-2 2-3
JP7 1-2 1-2 2-3 2-3
IP12 1-2 2-3 1-2 2-3
5 JP13 1-2 1-2 2-3 2-3
6 JP8 1-2 2-3 1-2 2-3
JP9 1-2 1-2 2-3 2-3
7 JIP16 1-2 2-3 1-2 2-3
IP17 1-2 1-2 2-3 2-3
8 JP4 1-2 2-3 1-2 2-3
IPS 1-2 i-2 2-3 2-3

Figure 3-4: Configuration of DSP Board Jumpers JP4 through JP19

JUMPER CONFIGURATIONS

DSP BOARD JP24 IP25 JP26

ADDRESS (LEAST SIGNIFICANT BIT) (MOST SIGNIFICANT BIT)
0 {-2 1-2 1-2
1 1-2 1-2 2-3
2 1-2 2-3 1-2
3 1-2 2-3 2-3
4 2-3 1-2 1-2
5 2-3 1-2 2-3
6 2-3 2-3 1-2
7 2-3 2-3 2-3

Figure 3-5: Configuration of DSP Board Jumpers JP24 through JP26
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Figure 3-6: Unidex 21 DSP Board - Jumpers and Switches

UNIDEX 21 HARDWARE MANUAL 3-14 AERQOTECH, INC.



CHAPTER 3: JUMPERS AND SWITCHES

SECTION 3-5: CRT BOARD JUMPERS AND SWITCHES

The Unidex 21’s optional CRT Board provides several display functions. If the
Unidex 21 is not equipped with the CRT Board, it is operable only by the use of a
Televideo 905 Terminal. Equipped with the CRT Board, the Unidex 21 is capable of out-
putting a display to an Electro-Luminescent Panel or one of three monitor types: an
IBM EGA 640x400, an IBM 640x350, or Monochrome.

The CRT Board also contains Line Drivers and Line Receivers for the optional Flop-
py Disk Drive and the Front Panel Keyboard lines.

The CRT Board contains a ten (10) position DIP Switch (SWN1) used for selecting
the Character set, the Display type and for enabling the Front Panel Reset.

Switch configurations are as follows:

SWITCH NUMBER AND POSITION
t 2 3 45 6 7 8 9 10 MODE
1 X X X X X X X X X EIA CHARACTER SET
0 X X X X X X X X X IBM CHARACTER SET
X 0 0 X X X X X X X IBM EGA 640x350
X 01 X X X X X X X IBM EGA 640x400
X t 00X XX X X X X MONOCHROME
X 1t 1 X XX X X X X EL DISPLAY
¥ X X X X X X X 1 X FRONT PANEL RESET ENABLED
X X X X X X X X o X FRONT PANEL RESET DISABLED
= ON 0 = OFF , X = NOT APPLICABLE
EXAMPLE:
1 2 3 45 6 7 8 9 10
1 01 X X X X X 1 X

EIA CHARACTER SET SELECTED
IBM EGA 640x400 MONITOR SELECTED
FRONT PANEL RESET ENABLED

AEROTECH, INC.
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SECTION 3-6: AUXILIARY BOARD JUMPERS AND SWITCHES

The Unidex 21’s Auxiliary Board provides several functions. It contains a 24 VDC
unregulated Power Supply to provide continuous power which is used to produce the

logic for the Unidex 21’s Power On/Off.

The Auxiliary Board also contains a Shunt Regulator to protect the Amplifier from
damage due to increases in Bus voltage. The Shunt Regulator has been factory set for
the appropriate voltage and must not be re-adjusted by the User.

Lastly, the Auxiliary Board monitors the Motor Contactors and the AC line current
initiating the AC Fail error message when appropriate.

The following Jumpers are located on the Auxiliary Board:

JUMPER CONDITIONS
JP1 IN

ouT
JP2 IN

ouT

FUNCTION

If JP1 is "In", JP2 is "Out" and JP3 is "In", the
System is configured for 115 VAC operation.
(Default)

* Jf JP1 is "Out", JP2 is "In" and JP3 is "Out",
the System is configured for 230 VAC opera-
tion.

* If JP2 is "In", JP1 is "Out" and JP3 is "Out”,
the System is configured for 230 VAC opera-
tion.

If JP2 is "Out", JP1is "In" and JP3 is "In", the
System is configured for 115 VAC operation.
(Default)

UNIDEX 21 HARDWARE MANUAL
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JUMPER
JP3
JP4
JP5
*NOTE:

CONDITIONS

IN

ouT

FUNCTION

If JP1is "In", JP2 is "Out" and JP3 is "In", the
System is configured for 115 VAC operation.
(Default)

*If JP1 is "Out", JP2 is "In" and JP3 is "Out",
the System is configured for 230 VAC opera-
tion.

Loss of Power to Motor Contactors will
NOT Shut System Off. If JP4 is "1-2" and
JP5 is "2-3", loss of Motor Contactor Power
will cause an AC FAIL Message to be dis-
played. (Default)

If JP4 is "2-3" and JPS is "2-3" Motor Contac-
tor Status is monitored. System will Shut
Off if Motor Contactors Lose Power.

Motor Contactor Status is not monitored
(Default)

If JP4 is "2-3" and JPS is "2-3" or if If JP4 is
"1-2" and JP5 is "2-3", Motor Contactor
Status is monitored and an AC Fail Fault
message is reported to the CPU Board
which in turn Displays an AC FAIL message
on the Screen.

If the Unidex 21 is changed from115 Volt operation to 230 Volt opera-
tion the DPC-20-220 Transformer must be changed to a DPC-24-180.

AEROTECH, INC.
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Figure 3-7 : Unidex 21 Auxiliary Board - Jumpers and Switches
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CHAPTER 4: POWER INTERFACE

SECTION 4-1: POWER REQUIREMENTS

The Unidex 21, Models U21B or U21R may be factory wired for an input power of

either 115 VAC, single phase, 50/60 Hz, 30 amps, 230 VAC, single phase, 50/60 Hz, 15
amps.

WARNING: Located on the side panel of each Unidex 21 is a Power Re-
quirement label. Deviation from the power specifications on
the label could result in extensive damage to the equipment.
Consult your Aerotech representative for further information.

Prior to making any power connections refer to the Power Requirement label for
input power specifications.

SECTION 4-2: INPUT POWER CONNECTION

Figure 4-1 shows an outline of the INPUT POWER receptacle. The Input Power
cable is supplied with the Unidex 21.

WARNING: Prior to making any electrical connections, make certain all
POWER switches are in the OFF position.
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Neutral Line

Earth Ground

Figure 4-1: AC Input Power Connector
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SECTION 4-3; POWER SYSTEM FUSES AND BATTERIES

The following is a list of all of the fuses incorporated in the Unidex 21 power system.

LABEL PART NUMBER RATING LOCATION
F1 313005 10ASB AC Input/Rear Panel
(110V)
XXXXXX SASB AC Input/Rear Panel
(230V)
1F1 Fuse rating determined by Motor type Axis 1 Rear Panel Motor
Connection
2F1 Fuse rating determined by Motor type Axis 2 Rear Panel Motor
Connection
3F1 Fuse rating determined by Motor type Axis 3 Rear Panel Motor
Connection
4F1 Fuse rating determined by Motor type Axis 4 Rear Panel Motor
Connection
F1-F5 218001 1ASB Auxilliary Board AC Input
F6 313003 3AS 3ASB Auxilliary Board Shunt
F1 XXXXXX XXASB In-Line T1
F2 XXXXXX XXASB In-Line T2
F1 XXXXXX XXASB NCR Power Supply
F1 XXXXXX 12ASB Axis 1 Amplifier (DS16020)
20ASB Axis 1 Amplifier (DS16030)
F1 XXXXXX 12ASB Axis 2 Amplifier (DS16020)
20ASB Axis 2 Amplifier (DS16030)
F1 XXXXXX 12ASB Axis 3 Amplifier (DS16020)
20ASB Axis 3 Amplifier (DS16030)
F1 XXXXXX 12ASB Axis 4 Amplifier (DS16020)
20ASB Axis 4 Amplifier (DS16030)
BATT1 BCX72 3850 3.9V CPU Memory Backup
BATT2 BCX723850 3.9V Indexer Memory Backup
AEROTECH, INC. 4-3 UNIDEX 21: HARDWARE MANUAL



CHAPTER 4: POWER WIRING

(THIS PAGE INTENTIONALLY LEFT BLANK)

UNIDEX 21: HARDWARE MANUAL 4-4 AEROTECH, INC.



CHAPTER 5: MOTOR INTERFACE

CHAPTER 5: MOTOR INTERFACE

The Rear Connector Panel of the Unidex 21, Models U21B and U21R contains the

Motor Connectors for four axes. Details of the connectors are shown in Figures 5-1, 5-2
and 5-3.

14 Pin Plastic Style 10 Pin Metal Stjle

Figure 5-1: Unidex 21 Motor Qutput Receptacles
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(Black)

MOTOR FOLARITY:

CW motor rotation,

when viewed from the
mounting end of the
motor, will generate a
volt,agdq with a polarity
as indicated.Thils is

how Aerotech defines

the positive and negative
leads of the motor. This

(Black)

(Red)

may be tested with a
voltmeter.

{Red)

Multiple output pins are
aveilable for high current

applications.
F | 8 | sHIELD
Ef1 77 FRAME
10 Pin Metal Style* f ? 14 Pin Plastic Style”

-0R-

(Pins 2 end 3 and 9 thru j14 not used
on plastic style connector

(Pins A, B, D, and J ngt used on
metal style connector

* See also Figure 5-1

Figure 5-2: Outline of Connections for "Brush” Type DC Servo Motor
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{Black)
B [ MOTOR POLARITY
CW Motor rotation (as viewed
D {Black) from the Motors mounting end)
generates a specific Sine Wave
pattern. Identification of this
i pattern defines the Motor’s leads.
H {White) This may be tested with the use
of an Oscilloscope. See Figures 5—4
and 5-5.
K s
(Red)
G
{Red)
C
F SHIELD
E ﬂ FRAME

Pins A and ] not used

10 Pin Metal Style
(Standard for AC Brushless Motors)
See also Figure 5-1

Figure 5-3: Outline of Connections for "Brushless" Type AC Motor
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SECTION 5-1: MOTOR PHASING

5-1-1 BRUSH TYPE DC SERVO MOTORS
The Motor is commanded to turn by the Servo Amplifier. The turning of the Motor gen-
erates a feedback voltage having an amplitude proportional to speed and a polarity repre-
senting direction. It is important that correct polarity is observed when the motor is
connected to Aerotech equipment.

WARNING: If the Motor is not properly connected, instability of the Servo
Drive system may result in a runaway condition.

The polarity of the Motor is in reference to Clockwise (CW) rotation of the Motor.
This may be determined as follows:

Connect a Voltmeter to the Motor’s terminals (or leads). Turn the Motor Shaftin a
Clockwise (CW) direction. A positive indication will occur while the Motor Shaft is being
turned if the correct polarity has been identified. If no indication or a negative indication is
noted, the polarity of the Motor leads has not been identified correctly and the Motor con-
nections must be reversed. Refer to Figure 5-4.

Yoltmeter

3

LW Rotation

Figure 5-4: DC "Brush" Type Motor Phasing
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5-1-1 AC BRUSHLESS TYPE SERVO MOTORS

Motor polarity must also be determined for Brushless type Motors. It is important that
correct polarity is observed when the Motor is connected to Aerotech equipment.

' . WARNING: If the Motor is not properly connected, instability of the Servo
Drive system may result in a runaway condition.

The polarity of the Motor is in reference to Clockwise (CW) rotation of the Motor.
This may be determined as follows:

Connect an Oscilloscope to two of the Motor’s leads. Turn the Motor Shaft in a Clock-
wise (CW) direction. The Oscilloscope indication should be as illustrated in Figure 5-5
(for Motors equipped with Hall Sensors) or Figure 5-6 (for Motors equipped with Resolv-
ers or Encoders). If the Oscilloscope indication is not in accordance with Figures 5-5 or 5-6
or no indication is noted, the polarity of the Motor leads has not been identified correctly
and the Motor connections must be changed.
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PHASING MOTOR VOLTAGE
(Clockwise Motor Rotation)

///— \\
VRs | N B \
Vv e
ST L
™~ / N yd
LN
VTR X o ™
N \_,___/
1 Mechanical Revolution ’
Commutation Signals —I
0 180 380 540 720
Output 1
Output 2
Output 3

Figure 5-5: "Brushless" Motor Equipped With Hall Sersors
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CHAPTER 5: MOTOR INTERFACE

PHASING MOTOR VOLTAGE
(Clockwise Motor Rotation)

/’/— AN
VRS |—" M
ST N pd N pd
~l_ ~No_l A
Pl BN
VTR S g ™
1 Mechanical Revolution
RESOLVER OUTPUT
™~
51-S3 (SINE)
\\-__-—“
S2-S4 (COSINE)
_ L]
— 1
7

Figure 5-6: "Brushless" Motor Equipped With Resolver or Encoder
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SECTION 5-2:2MOTOR FUSING AND CURRENT LIMIT

Motor fusing and current lirnit are provided to protect the Motor from damage due

to overheating caused by excessive peak current conditions.

The Motor Fuse (located on the Servo Controller) protects the Motor from over-
heating. Fuse rating is determined by the continuous current rating or the torque rating

of the Motor.

The current limit adjustment on the Servo Controller is determined by the peak

torque or peak current rating of the Servo Motor.

5-2-1 "BRUSH" TYPE DC SERVO MOTORS

The following is a list of some standard Aerotech DC Servo Motors and suggested

Fuse and Current Limit ratings.
MOTOR FUSING CURRENT LIMIT
1017-01 4ASB 16A
1035-01 4ASB 16A
1050-01 5ASB 20A
1075-01 SASB 20A
1135-01 5ASB 20A
1210-01 5ASB 20A
1410-03 8ASB 30A
1580-02 8ASB 30A
1960-02 12ASB 30A
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5-2-2: "BRUSHLESS" TYPE AC SERVO MOTORS
The following is a list of some standard Brushless AC Servo Motors and suggested
Fuse and Current Limit ratings.

MOTOR FUSING CURRENT LIMIT

(Not currently available)

AERQTECH, INC, 59 UNIDEX 21 HARDWARE MANUAL



CHAPTER 5: MOTOR INTERFACE
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CHAPTER 6: LIMIT AND HOME SWITCHES

CHAPTER 6: LIMIT AND HOME SWITCH INTERFACE

The optically isolated Limit and Home Switch Inputs are interfaced to the Unidex 21
through the ENC/LMT Connectors (P7, P9, P13, and P15).

An ENC/LMT Connector is provided for each of the four axes. Details of a typical con-
. nector are shown in Figure 6-1. Electrical characteristics of a typical Limit or Home Switch
Input are shown in Figure 6-2.

W
8] q o
G@x’* sk Q&‘{S’ 4_53* g&g‘ ?23}} X2 cﬁ\@'\)

L o

13 8

0000000036 d00
000000000000

25 24 23 22 21 16 18 17 16 15 14

e /////////

QCQ&" S S OIS N

Figure 6-1: ENC/LMTS Connector (P7, P9, P13, P15)
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CHAPTER 6: LIMIT AND HOME SWITCHES

PIN

2,4,8,9,13,23,25
3
5

10

11

12
14
15

16
17

18
19
20,21
22

24

DESCRIPTION

Encoder Shield connection. Sent to Chassis
Ground unless otherwise specified.

{Not Used)

+5 V Input Common

Hall Effect Switch signal feedback to the
DSP Board for Motor commutation (Active
only when using a Brushless type Motor)
Inverse Marker pulse feedback from the En-
coder to the DSP Board

Positive Marker pulse feedback from the En-
coder to the DSP Board

Hall Effect Switch signal feedback to the
DSP Board for Motor commutation (Active
only when using a Brushless type Motor)
Hall Effect Switch signal feedback to the
DSP Board for Motor commutation (Active
only when using a Brushless type Motor)
CW * Limit Switch Input Signal to the DSP
Board

Positive Cosine feedback from the Encoder
to the DSP Board

Inverse Cosine feedback from the Encoder
to the DSP Board.

+5 V Input Common

Positive Sine feedback from the Encoder to
the DSP Board

Inverse Sine feedback from the Encoder to
the DSP Board

Motor Thermistor feedback providing motor
temperature data to the R/D Board (Active
only when using a Brushless type Motor)
Ground, common to all Encoder connectors
Home Limit Switch Input signal to the DSP
Board

CCW * Limit Switch Input Signal to the
DSP Board

* See Section 6-3 for Limit Switch/Direction relationship
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SECTION 6-1: LIMIT OR HOME SWITCH INPUTS

Aerotech supplied Limit and Home Switches are of the Normally Open, Logic 0 type
(Refers to Contact positions when not in Limit) (see Figure 6-2).

If Normally Closed, Logic 1, Limit and/or Home Switches are used , the Axis Parame-
ter "28: Home Switch is Normal Open?" and /or "30: Limit Switch is Normal Open", must
be reconfigured. (See Chapter 6 of the Unidex 21 User’s Manual)

+ 5V
10K
10K |\
C A A ) l/
74HC541
01 ——
v

Figure 6-2: Electrical Characteristics of a Typical Limit Switch or Home Input
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SECTION 6-2: LIMIT SWITCH DIRECTION

The CW and CCW Limit Switches provide travel limit protection for the Unidex 21
Drive System. Clockwise (CW) and Counterclockwise (CCW) motor rotation are refer-
enced as viewed from the mounting flange of the motor. Aerotech has established this
standard to clarify the Limit direction when one controller is interfaced to several
mechanical configurations. The CW Limit stops CW motor rotation and the CCW
Limit stops CCW rotation. (See Figure 7-6.)

Aerotech tables are manufactured such that the CW and CCW Limit Switches
precede the rubber mechanical stops by approximately one revolution of the ballscrew.
It is not recommended that the table be allowed to come into contact with the mechani-

cal stops.

WARNING: Damage to the equipment may occur if the table is allowed to
come into contact with the mechanical stops.

CW Direction - Viewed facing
Mounting Flange of Motor

Mounting Flange

CW Direction (+)

—_— -
Cw
] Rotation
o | H
AP 7 7 ]
| 0\ /0
CCwW Cw
Limit Limit

Figure 6-3: Limit Switch Direction
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SECTION 6-3: HOME SWITCH POSITION

Most Aerotech Control systems are equipped with a cold-start reference point,
which Aerotech refers to as the Home Position. This is the Machine Home and is a con-

stant position depending on the marker location of a rotary or linear encoder.

When a Home command is issued, the motor will turn CCW (default) or CW (op-
tional) until Home Limit Switch activation occurs, establishing the Home reference
point. (Refer to the Unidex 21 Programming Manual for an explanation of the Home
command and the Unidex 21 User’s Manual for an explanation of Axis Parameters that
affect motion to the Home Limit Switch position.) Upon Home Limit switch activation,
the motor will reverse and rotate in the opposite direction until the Marker is en-
countered . (See the Unidex 21 User’s Manual for an explanation of the Axis Parameters
affecting the Home Limit Switch/Marker relationship.)

For most Rotary motion stages the Home Limit Switch is an independent switch
and cam, incorporated into the system specifically for the Home cycle. When using a
Linear motion stage, the CW or CCW Limit Switches may double as the Home Limit
Switch. (See Section 6-4 of this Manual for Motor wiring details.)

Regardless of whether the Home reference point is established by a CW, CCW or
Home Limit Switch, it’s optimum position should be 1/2 revolution (* 1/4 revolution)
from the location that the Switch opens (for a Normally Open type switch) to the lead-
ing edge of the marker pulse. (See Figure 6-3.)

* Home Positicn

HOME LIMIT SWITCH l

Home Switch Opens |
\
|

|
|
|
j
| |
|
|

Lending Edge of
MARKER Marker Pulse ———%

Yy
F Motor —
Revolution

* See Unidex 21 User’s Manual, Axis Parameters

Figure 6-4: Home Switch Position
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SECTION 6-4: MOTOR CONNECTIONS FOR HOME AND LIMIT SWITCHES

6-4-1: "BRUSH" TYPE DC SERVO MOTORS

6-4-2: "BRUSHLESS" TYPE AC SERVO MOTORS
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CHAPTER 7: TRANSDUCER INTERFACE {PRELIMINARY)

CHAPTER 7: TRANSDUCER INTERFACE

Linear Encoders, Rotary Encoders, Resolvers, or Inductosyn ® type transducers
may be used with the Unidex 21 Motion Controller to provide position feedback. The
following Sections provide interface details for each transducer type.

SECTION 7-1: ENCODER INTERFACE

Linear and Rotary Encoders are interfaced to the Unidex 21 through the LINEAR
ENC and the ENC/LMTS connectors. Phasing for the two types of Encoders is the
same and is discussed in Section 7-1-1. Details concerning each of these connectors are

provided in Sections 7-1-2 and 7-1-3.

7-1-1: ENCODER PHASING

Phasing for Encoders is as follows: as the Motor turns CW, the leading signal is the
Cosine signal, the trailing signal is the Sine signal, and the Marker coincides with a posi-
tive Cosine signal (see Figure 7-1).

WARNING: Improper phasing may cause a runaway condition which could
result in personal injury or damage to the equipment.

2 2 ¥ (Typloal)
coa
< .B ¥V {Typical)
C¥ Rotational Reference _l
is "looking into” the o
Motor Flange
COS-N
OQuiput DI:S';‘.
is DS 26! 1 SIN —
Line Driver
or eguivalent
]
Signals shown with
reference to
System Commen SIN-N ) —-—
MER
1]
MKR-N
1]

Figure 7-1: Encoder Signal Definition
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CHAPTER 7: TRANSDUCER INTERFACE

7-1-2: LINEAR ENCODER INTERFACE (CONNECTORS P6, P8, P12 and P14)

The Linear Encoder Interface connectors provide for termination of basic control sig-
nals between the Unidex 21 and a Linear type Encoder. The Linear Encoder inputs are de-
signed to accept complementary line driven Sine, Cosine and Marker signals.

A Linear Encoder connector is provided for each of the four axes. Details of a connec-
tor are shown in Figure 7-2. The Electrical Characteristics of a typical Linear Encoder
input are shown in Figure 7-3. The four Encoder connectors are electrically the same.

LI N
6‘,&0\ (’06 “o@ \!33' cﬁ‘ﬁ&

e

13 14 15

D

o®
¢ o xgﬁ‘xb

PIN

4
5
6,7,8,13,14,15
9

10

11

12

12
Q/

DESCRIPTION

Linear Encoder Shield connection. Sent to
Chassis Ground unless otherwise specified.

Inverse Cosine feedback from the Encoder
to the DSP Board.

Inverse Sine feedback from the Encoder to
the DSP Board

Inverse Marker pulse feedback from the En-
coder to the DSP Board

Ground, common to all Encoder connectors
(Not Used)

Positive Cosine feedback from the Encoder
to the DSP Board

Positive Sine feedback from the Encoder to
the DSP Board

Positive Marker pulse feedback from the En-
coder to the DSP Board

+35 V Input Common

Figure 7-2: LINEAR ENC Connector (P6,P8,P12 and P14)
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CHAPTER 7: TRANSDUCER INTERFACE

+5V +56 V

10K Ohms é élOK Ohms

Sin + i \
180 Ohms é

Sin —

DS26L532

Figure 7-3: Electrical Characteristics of a Bypical Linear Encoder Input
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7-1-3: ENCODER/LIMIT INTERFACE (CONNECTORS P7, P9, P13 and P15)

The Encoder/Limit Interface connectors provide for termination of basic line driven
control signals, optically isolated Motor travel limits, Motor commutation signals and
Thermistor feedback.

An Encoder/Limit connector is provided for each of the four axes. Details of a con-
nector are shown in Figure 7-4.

The Electrical Characteristics of a typical Limit Switch Input are shown in Figure
7-5. The four Encoder/Limit connectors are electrically the same.

W i 9 WV
s @9 & \S‘& Qﬁ.&» o ga\\@

S S

13 12 11 a

00000000 ddBdO
000000000000

wow_ 24 23 22 21 19 18 17 18

/ /////////

\m‘* O @5 \k N 6(‘9%;\ oo

Gc‘* ®

NOTE: Refer to Chapter 6 of this manual for additional information-
concerning these inputs.

Figure 7-4: ENC/LMTS Connector (P7,P9,P13,P15)
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SECTION 7-2: RESOLVER INTERFACE

The Resolver Connectors (P42,P43,P44,P45) provide termination of control signals
between the Unidex 21 and a Resolver or Inductosyn.

A Resolver Connector is provided for each of the four axes. Details of the Resol-
ver Interface connector are shown in Figure 7-5. Electrical characteristics of the connec-
tor are shown in Figure 7-6. The four Resolver Connectors are electrically the same.

]
ARt

PIN DESCRIPTION

1 Positive Sine feedback from the Resolver to
the R/D Board

2 Inverse Sine feedback from the Resolver to
the R/D Board

3 Sent to Ground on the R/D Board unless
otherwise specified

4 Positive Cosine feedback from the Resolver
to the R/D Board

5 Inverse Cosine feedback from the Resolver
to the R/D Board '

6 Sent to Ground on the R/D Board unless
otherwise specified

7 Output signal from R/D Board to Resolver
or Inductosyn

8 Output signal from R/D Board to Resolver
or Inductosyn (Currently tied to Ground)

9 Chassis Ground

Figure 7-5: RESOLVER Connector (P42,P43,P44,P45)
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o 52 cos +
s« _ _ T e
LCOSSHIELD

S3-—- — - — - T - 7
R1
SIN -

><>< SIN +

R2 Sl_____‘—‘____t
SIN SHIELD

REFLOW

-_——— e —_———— — -
_T_ RESOLVER GND

{Twisted pair cables are recommended.)

Figure 7-6: Electrical Characteristics of the RESOLVER Connector (P42,P43,P44,P45)
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CHAPTER 8: INDEXING BOARD INTERFACE

CHAPTER 8: INDEXING BOARD INTERFACE

The Indexer Board may be interfaced through two sets of connectors, the IDX
MST Connector and the IDX INPUT 1 and the IDX INPUT 2 Connectors. A third con-
nector IDX PORT B is currently reserved for future Indexer Board interface require-

ments.

SECTION 8-1: INDEXING MST BUS INTERFACE (P35)

Details of the IDX MST BUS (P35) connector are shown in Figure 8-1. Electrical
characteristics of the connector are illustrated in Figure 8-2.

1’* o o o
vg- \,)Q\ \_).g\ 0 .10 0&" \3“6 \ﬁb‘ \S“Z‘ 0.‘0 \.)QC

L (P O tora 25) 7///////////////

25 24 23 22 21 20 19 18 17 16 15 14 13 2 11 10
I_II_IL,_IuuLJI_ILJl_JL_IuL_IL_Il_JL.JL_JL_Jl_JL_Il_H_t!_JI_IL_JL_J

e N e N e (Y 0 N e Y e e e X e Y e Y Y e Y e Y v e Y s Y e Y |
50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 2? 26

///////////////////////{/

AgH R \!s?*x‘bx\ﬂ M b w2
5% \3\* ?“ S C"s‘?‘&\\‘ s“‘“ e“" OISR %6‘“ R TN SRR
W

Q‘L

Figure 8-1: IDX MST BUS Connector (P35)
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PIN DESCRIPTION

1 Output Common *

2 Output Common *

3 Data Bit 2 Out

4 Data Bit 4 Out

5 Data Bit 6 Out

6 Data Bit 7 Out

7 Output Common *

8 Output Common *

9 Output Common *

10 Data Bit 10 Out

11 Data Bit 12 Out

12 Data Bit 14 Out

13 Data Bit 15 Out, Most Significant Bit

14,15,38,44 (Not Used)

16-26 Output Common *

27 Data Bit 0 Out, Least Significant Bit

28 - Data Bit 1 Out

29 Data Bit 3 Out

30 Data Bit 5 Out

31 Output Common *

32 Output Commeoen *

33 Qualifying output line for the M Strobe com-
mand signal. (See Chapter 6 of the Unidex
21 User’s Manual for setting signal delay
time.)

34 Data Bit 8 Out

35 Data Bit 9 Out

36 Data Bit 11 Out

37 Data Bit 13 Out

39 Input Common **

40 Output Common *

41 Qualifying output line for the T Strobe com-

mand signal. (See Chapter 6 of the Unidex
21 User’s Manual for setting signal delay
time.)
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PIN

42

43
45

46

47
48
49
50

DESCRIPTION

Qualifying output line for the S Strobe com-
mand signal. (See Chapter 6 of the Unidex
21 User’s Manual for setting signal delay
time.)

Input Common **

Input line for the M, S and T Acknowledge
Signal. (See Chapter 6 of the Unidex 21
User’s Manual for setting Acknowledge
delay time.)

Output signal derived from a Power Up or
Front Panel System Reset to clear peripheral
devices to their initial state.

(Not used)

(Not determined)

(Not Determined)
(Not Determined)

* OQOutput Common is shared by all Indexing Board Outputs

** Input Common is shared by all Indexing Board Inputs.
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ACK-N, ABORT—-N, FAULT-N, FEEDHOLD-N (TLP821-4 Opto Coupler Input}
Ezample:

ACK~N (Typical for FAULT-N & FEEDHOLD-N)

Pin Q 390 Ohms, 1/4 W
V INCOM
(+5 W/ 4%
3.3 K Ohms, 1/2 W
13 SZ;}, 1.7V 8 16 mA
R Any OUTCOM Pin
— 12 It
- IL Typ. = i6 mA
R > (V INCOM — 8 - V INLO)/20 11 Max. = 20 mA
(R in K Ohms) I2 =11 + I3
vV INLO
EXAMPLE:
TTL Inputs
¥ INCOM = +5 ¥
2 = B mA
R=20
DO THRU D15, MSTB-N, TSTB—N, SSTB—-N & MSTRST-N OUTPUTS
Example:
DO (Typical for DL thru D5, MSTB-N, TSTB-N, SSTB~N & MSTRST-N)
V EXT V EXT Typ. = § V
Y EXT Max. = 24
R R = V EXT - (V OUTCOM + 0.4)/I
l;ig (R in K Ohms) (I in mA)
<< —— ITyp. = 1 mA
I i Max. = 10 mA
Any OUTCOM Pin

<<—\37 v ourcon

Figure 8-2: Electrical Characteristics of IDX MST Input Connector (P35)
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SECTION 8-2: INDEXING INPUT 1 AND INDEXING INPUT 2 INTERFACE (P40,P41)

The IDX INP 1 and IDX INP 2 Connectors (P40 and P41) may be used to interface to
Quadrature, CLK/DIR or CW/CCW type Transducers or to provide Handwheel or Auto-
Focus Input. Refer to the Unidex 21 User’s Manual for Parameter settings affecting the use
of the IDX INP 1 and IDX INP 2 Connectors. The IDX INP 1 and IDX INP 2 Connectors
are electrically identical.

Details of the IDX INP 1 and IDX INP 2 Connectors are shown in Figure 8-3. Electri-
cal characteristics of the connectors are shown in Figure 8-4.

S

R R
7O ™ o
o© ¢& & o

PIN DESCRIPTION

1 Shield Connection (Sent to Chassis Ground
unless otherwise specified.)

Encoder Sine Phase Input
Inverse Encoder Sine Phase Input
Encoder Cosine Phase Input
Inverse Encoder Cosine Input
Ground

(Not Used)

+5 V Input Common

(3]

O N AW
oo

Figure 8-3: IDX INP 1 and IDX INP 2 Connector (P40 and P41)
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Pin 2

Pin 3

Pin 4

Pin 5

AV ARV

VAV

50 mHz CLK

]

SIN

C0Os

Quadrature

Decoding

PAL

up 3

DOWN ;

To

Counter

Figure 8-4: Electrical Characteristics of the IDX INP 1 and IDX INP 2 Connectors

(P40 and P41)

UNIDEX 21 HARDWARE MANUAL

8.6

AERQOTECH, INC



CHAPTER 9: IEEE-488 INTERFACE

CHAPTER 9: IEEE-488 INTERFACE

The Unidex 21’s IEEE-488 interface connector (P11) permits a host computer to in-
teractively control a Unidex 21. (Refer to the Unidex 21 User’s Manual, Chapter 6 for
Parameter settings affecting the use of the IEEE-488 Interface.)

IEEE-488 contains 8 data lines and 8 control lines. It can accomodate up to 14
devices and provides a Service Request line from all devices to the Bus Controller.

Details of the IEEE-488 connector are shown in Figure 9-1. Configurations for mul-
tiple device connections to the IEEE-488 Interface are illustrated in Figure 9-2.

*2\\ @“ > gO ‘\Q"’g‘% W got Q’@"‘Q\O ‘)\0‘?‘ o>
8 5
LI_ZEI__JI_IL_JI__II_’?JL_JL_IL:L_II__II_I

I_'Il_ll_ll_li_lf_l[_ll_ll_ll_ll_!!_l
23 22 21 20 19 18 17 18

////////////

. Q,?'$ Gqﬁ Q:t\ GQ;V'\ GQ?\ Qﬁ) ngg\g 9\9
oy

Figure 9-1: IEEE-488 Connector (P11)
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CHAPTER 9: IEEE-488 INTERFACE

PIN

1,2,3,4
13,14,15,16

10

11

DESCRIPTION

Used for sending data (ATN lines false)
or bus interface messages (ATN line true)

End or Identify, once asserted indicates the
termination of data flow. Asserted when the
last data byte is placed on the Bus.

Data Valid, asserted by the Talker to indicate
to all Listeners that data on the Bus is valid.

Not Ready For Data, when true, indicates to
Talker that all Listeners are not ready for
data.

Not Data Accepted, when true indicates to
the Talker that all Listeners have not ac-
cepted the data placed on the Bus

Interface Clear, asserted only by the System

Controller to place all devices in the unad-
dressed state. Devices go into the Talker
idle, Listener state. If control has been
passed to another device, the System Con-
troller again becomes active by asserting
IFC.

Service Request, asserted by a device to indi-
cate a need for interaction with the Control-
ler.

Attention, asserted true by active Controller
to send Bus interface messages. When ATN
is asserted, signals on the data lines are inter-
preted as messages. ATN asserted with EOI
does a Parallel Poll. When ATN is false,

data may be sent over the Bus by a desig-
nated Talker.

UNIDEX 21 HARDWARE MANUAL
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PIN . DESCRIPTION

12 Shield

17 Remote Enable, remotely asserted to pro-
gram devices on the Bus. Any device ad-
dressed to listen while REN is true, is placed
in the Remote Mode of operation.

18 Ground (Twisted Pair with DAV)

19 Ground (Twisted Pair with NRFD)

20 Ground (Twisted Pair with NDAC)

21 Ground (Twisted Pair with IFC)

22 Ground (Twisted Pair with SRQ)

23 Ground (Twisted Pair with ATN)

24 Signal Ground
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A

LINEAR

I_N

B e

STAR

L[

T L]
i

MIXED

Figure 9-2: IEEE-488 Cabling Configurations
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CHAPTER 10: SERIAL ASYNCHRONOUS COMMUNICATION INTERFACE

CHAPTER 10: SERIAL ASYNCHRONOUS COMMUNICATION

SECTION 10-1: PORT A, PORT B AND TERMINAL INTERFACE

PORT A and PORT B (P30 and P29) provide a RS-232 interface to accommodate com-
munication between the Unidex 21 and peripheral devices such as a Host Computer,
Printer, Slave Controller, etc. (Refer to the Unidex 21 User’s Manual, Chapter 6, for Parame-
ter settings affecting Port A and Port B communication.)

The TERMINAL Connector (P21) is also an RS-232 interface, however, it is dedicated
solely to provide interface to a TeleVideo 905 Video Display Terminal. (Refer to the Unidex
21 User’s Manual for Parameter settings affecting Terminal use.)

Details of the PORT A, PORT B and TERMINAL Connectors are shown in Figure
10-1. Electrical characteristics of the connectors are illustrated in Figure 10-2.

'{;9 Q-*Q G‘?‘Q

7
1 2 3 4 5
o0 000
00
8 7 8 9
el
G«g‘é ?55
PIN DESCRIPTION
1,4,6,9 (Not Used)
2 Transmit Data, Unidex 21 Output, transfers
data to an RS-232 device
3 Receive Data, Unidex 21 Input, accepts
input data from an RS-232 device
5 Ground
7 Clear to Send, Unidex 21 Input, goes high
when RS-232 device is ready to receive data
8 Request to Send Data, Unidex 21 Qutput,

sends a request signal to the RS-232 device
to initiate sending

Figure 10-1: PORT A, PORT B and TERMINAL Connector (P30, P29, and P21)
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Level Shifter
MC145406

> {>¢ CPU Board
Pins 2 or 8

Level Shifter
MC1454086

> 3<} CPU Board
Pins 3 or 7

Figure 10-2: Electrical Characteristics of the PORT A, PORT B and TERMINAL Connectors
(P30, P29 and P21)
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SECTION 10-2: SERIAL COMMUNICATION INTERFACE

The SCI Connector (P32) provides for full Asynchronous Serial capability from the
Unidex 21’s DSP Boards to other DSP Boards, Microproccessors or periperals. These

ports support standard bit rates (9600, 4800, 1200, and 300 bits/second), and protocols
(1 start, 8 data, even/odd parity, 1 stop).

Details of the SCI Connector are shown in Figure 10-3. Electrical characteristics of
the connector are illustrated in Figure 10-4.

\,9 - -
%‘?‘\%@“ <P 0‘3"@

Y Ayd
1 2 3 4 5
OO0 000
OONONG
6 7 B 9
e
P P
PIN DESCRIPTION
1 Shield
2 ' Receive Data (Inverse), accepts input data
from a RS-232 device
3 Transmit Data (Inverse), transfers data to a
RS-232 device
4,6,9 (Not Used)
5 Ground
7 Receive Data (Positive), accepts input data
from a RS-232 device
8 Transmit Data (Positive), transfers data to a
RS-232 device

Figure 10-3: SCI Connector (P32)
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DSP
Board
Fin 3 N ©

N\
L

Pin 7 > \
DSP
Board
AN v
Pin 2 J
Figure 10-4: Electrical Characteristics of the SCI Connector (P32)
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CHAPTER 11: SYNCHRONOUS SERIAL INTERFACE

The SSI Connector (P31) provides for communication with a variety of Synchronous
Serial devices including industry-standard Codecs, Serial Peripherals (A/D, D/A) and
Shift Registers. Data can be transmitted at a maximum of 5 million bits/second with
word lengths of 8, 12, 16, or 24 bits.

NOTE: The SSI Connector does not currently support Customer interface.

Details of the SSI Connector are shown in Figure 11-1. Electrical characteristics are
illustrated in Figure 11-2.

o
‘5‘0 %Q.Q 5(:“' Q?" c‘)c;\‘ 500 Cﬁ-\& ‘b-\%

e
00000060
TEXXXXK.

15 14 13 12

//’/////

Figure 11-1: SSI Connector (P31)
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PIN DESCRIPTION
1 Shield
Ground
3 Serial Control Zero (Inverse), used for

Serial Flag I/O such as is required in multi-
ple device addressing

4 Serial Control One (Inverse), used for Serial
Flag I/O such as is required in multiple
device addressing

5 Serial Control Two (Inverse), generates the
Frame Sync I/O Signal

6 Serial Clock (Inverse), clock output to the
Receiver

7 Serial Receive Data (Inverse), receives
Serial data and transfers data to Serial Shift
Register

8 Serial Transmit Data (Inverse), transmits
data from the Serial Transmit Shift Register

9 Ground

10 Serial Control Zero (Positive), used for

Serial Flag I/O such as is required in multi-
ple device addressing

11 Serial Control One (Positive), used for
Serial Flag I/O such as is required in multi-
ple device addressing

12 Serial Control Two (Positive), generates the
Frame Sync I/O Signal

13 Serial Clock (Positive), clock output to the
Receiver

14 Serial Receive Data (Positive), receives
Serial data and transfers data to Serial Shift
Register

15 Serial Transmit Data (Positive), transmits
data from the Serial Transmit Shift Register

16 through 25 (Not Used)
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Pins 10,11,12,13 or 15>

Pins 3,4,5,6 or 8}

<:Il Board

SN75158
Line Receiver

Board

N
v

SN75157
Line Driver

Figure 11-2: Electrical Characteristics of the S§SI Connector (P31)
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(THIS PAGE INTENTIONALLY LEFT BLANK)
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CHAPTER 12: EGA MONITOR INTERFACE

An EGA Monitor may be interfaced to a Unidex 21 (equipped with an optional CRT
Board) through the EGA OUT Connector (P16).

Details of the EGA OUT Connector are shown in Figure 12-1. Electrical charac-
teristics are shown in Figure 12-2.

Figure 12-1: EGA OUTPT Connector (P16)
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PIN

O oL -1 h AW

DESCRIPTION

Provides Shield Ground for EGA Monitors
with only Red, Green, and Blue Signals or
Signal Ground for EGA Monitors also
having secondary Red, Green and Blue Sig- -
nals (Selectable by Jumper JP2 of the Front
Panel Board - See Chapter 3 of this Manual)

Provides Signal Ground for EGA Monitors
with only Red, Green and Blue Signals or
carries the Secondary Red line of an EGA
Monitor equipped with secondary Red,
Green and Blue Signals. (Selectable by
Jumper JP3 of the Front Panel Board - See
Chapter 3 of this Manual)

Primary Red Signal

Primary Green Signal
Primary Blue Signal
Secondary Green Signal
Secondary Blue Signal
Horizontal Signal Adjustment
Vertical Signal Adjustment

UNIDEX 21 HARDWARE MANUAL
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JP2
Shield_Ground
N
D 3
Pin 1
JP3
\ 2
v
Pin 2
3 3.3 Ohms To Octal Tri-State
1 O-——VVVVT Buffer 74LS244
6 47 pF
Signal Ground
N 3.3 Ohms To Octal Tri—State
Py JVV\/—:W Buffer 74LS244
Pin 3,4,5,6,7,8, or 9 6 47 pF

Figure 12-2: Electrical Characteristics of the EGA OUTPT Connector (P16)
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(THIS PAGE INTENTIONALLY LEFT BLANK)
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CHAPTER 13: 1/O INTERFACE

SECTION 13-1: CPU I/O CONNECTOR(P22)

Details of the general purpose CPU I/O connector are shown in Figure 13-1, This con-
nector provides up to 8 outputs and 16 inputs, all of which are opto-coupled. When used
with the OPTO 22 I/O mounting rack assemblies (or equivalent) the Model OPC intercon-
nection cable (standard 5 ft. length) provides a direct mating between the 56-pin Champ
style connector and the edge connector on the OPTO board. Opto 22 Models PB8, PB16
and PB24 (or equivalent) may be utilized to provide either 8 outputs, 8 outputs/8 inputs, or
8 outputs/16 inputs with OPC interconnection. Other combinations are available with spe-
cial cabling.

Electrical characteristics of the connector are illustrated in Figure 13-2. In order to pro-
vide optimum noise immunity, a seperate Power Supply must be used.

Table 13-1 lists the standard I/O interconnection between the Unidex 21 and the I/O
mounting rack assemblies. Figure 13-3 illustrates OPTO 22 I/O mounting rack assembly
wiring and jumper placement. These jumpers are essential so that an external + 5V may be
routed back to the Unidex 21’s opto couplers.

N
00 0‘&9 o> 0‘&7‘ N 0‘&”‘ %0“ —\y\g‘h@ &% @Y“ N\ %\\.@$$ 5\*3 g,\‘x o Ny %\’\3‘6@:\4 "N %@Q’ o

////////// PRSP /////// . rd

25 24 23 22 2L 20 17 18 15 14 13 12 11 g 7 6 5 4 3
LJLJL_II_JuI_II_[I_iL_JLJLJL.EL_Jl_!L_Ji_II_II_!i_II_}I_IL_Jl_Il_IL_J
N o Y e o Y e Y e e Y s Y e e 5 2 s Y Y e Y e N Y s Y Y s O
50 49 48 47 46 45 44 43 42 41 40 390 38 37 36 35 34 33 32 31 30 20 28 27 26

\ OUTCOM

{Pins 26 thru 50)

N\

Figure 13-1: General Purpose CPU I/O Connector (P22)
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PIN DESCRIPTION

1 Data Input Bit 15, Address $INF

2 Data Input Bit 14, Address $INE

3 Data Input Bit 13, Address $IND

4 Data Input Bit 12, Address $INC

5 Data Input Bit 11, Address $INB

6 Data Input Bit 10, Address $INA

7 Data Input Bit 9, Address $IN9

8 Data Input Bit 8, Address $IN8
9 Data Input Bit 7, Address $IN7

10 Data Input Bit 6, Address $IN6
11 Data Input Bit 5, Address $INS
12 Data Input Bit 4, Address $IN4
13 Data Input Bit 3, Address $IN3
14 Data Input Bit 2, Address $IN2
15 Data Input Bit 1, Address $IN1
16 Data Input Bit 0, Address $INO
17 Data QOutput Bit 7, Address $OT7
18 Data Output Bit 6, Address $OT6
19 Data Output Bit 5, Address $OTS
20 Data QOutput Bit 4, Address $OT4
21 Data Output Bit 3, Address $OT3
22 Data Qutput Bit 2, Address $OT2
23 Data Output Bit 1, Address $OT1
24 Data Qutput Bit 0, Address $OT0
25 Input Common (5V Typical)

26 thru 50 Output Commorn (Grnd. Typical)

Sample Output Command: $OT0=H,01 or $OT0=H,00

Sample Input Command: (JUMF, ENT1, $INO.EQ.H, 01)
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$INO thru $INF INPUTS

Example:

$INO (Typical of $IN1 thru 3INF)
Pin

NOTE: For INCOM greater than +5 V add
Resistor in series to $INO
Pin
25 25
v ]NCOH>> _/W v INCOM>> /\/\/
(+5 V) 390 ohms (24 V) 800 Ohms
2 %
Pins = Pins =
l—‘l\f‘ _I'l__a vV © 8.5 mA R 1-18 1.3 V@ 20 mA Max.
$ING (0.4 V) >
7 8.5 mA !
e 8 v 820 Ohins
$INo {0 V) 1/z v I Typ. =

16 mi

I Max., = 20 ma
R Min, >(V¥ INCOM - (I x 0.30) - 1.3)}/20
(R in K Ohms) (1 in ma)

$0T0 thru $0T7

Vv EXT V EXT Typ. = 5 V
V EXT Max. = 24 V
R R = V EXT — (V QUTCOM + 0.4)/1
Pins : i A
RO (R in K Ohms) (I in mA)
<< ——— I Typ. = 1 mA
f 1 Max. = 10 mA
Ping
26=50

<<—<|7 v outcon

Figure 13-2: Electrical Characteristics of CPU I/O (P22)
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INTERFACE
CABLE PBA, PB18A, PB16C AND PB2Z24 BOARD
ASSEMBLY | |
{ Model QFC)
OPTO- CONTROL MODULE CONNECTION TYPE OF FIELD
INTERFACE CONNECTION POSITION DESCRIPTION MODULE CONNECTION
(P22} {EDGE CONNECTOR (BARRIER STRIF)
ON OPTO BOARD)
25 419 +5V from external power supply
24 47 0 $0TO Output 1 and 2
23 45 1 $0T1 Output 3 and 4
22 43 2 $0T2 Cutput 5 and 6
21 41 PB8 3 $0T3 OQutput 7 and 8
20 ag 4 $0T4 Output 9 and 10
19 av 5 $0TS Output 11 and 12
18 as ] 6 $0T8 Output 13 and 14
17 a3 G $0T7 Output 15 and 16
16 31 8 $ING Input 17 and 18
15 29 9 $IN1 Input 19 and 20
14 27 PB16A 10 $IN2 Input 21 and 22
13 25 AND il $IN3 Input 23 and 24
12 23 PB16C 12 $IN4 Input 25 and 26
11 21 i3 $INS Input 27 and 28
10 19 ‘ 14 . $ING Input 29 and 30
9 17 15 $IN7 Input ~——— 31 and 32
8 15 16 $INB Input 33 and 34
? 13 17 $IND Input 35 and 36
8 11 18 $INA Input 37 and 38
5 8 PB24 18 $INB Input 39 and 40
4 7 20 $INC Input 41 and 42
3 5 21 $IND Input 43 and 44
2 3 22 $INE Input 45 and 48
i 1 23 $INF Input  ——— 47 and 48
t ? WARNING: Type of module (input or output) cannot be
Pins 26 through 50 All even pins (2 interchanged. To do so may damags Unidex 21.
are signal common. to 50} are signal
common. NOTE: +5 volt connection on Pin 25 (P22) or Pin 49
. of edge connector is required when using PBS,
Typical Modules: IDC3, IDC5B, JACS, TACS5A PBi6 and PB24.
ODC5. ODC5A, OACS, OACSA This should be supplied from an external power supply
and requires Opto rack jumper insertion as per
Figure 13-3.

Table 13-1: Interconnection Diagram of PB8, PB16A or C, or PB24 1/O Board
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1 234887 8 #L01LIRINGLEIS oy man wTRIP
o[ [ a3 ][ e]s]7|unmen
i AB1
o OPTO 22
bestall sere
durapar frem Fad PBB
Te Pin 22 on 1| wt Plo 49 te Pad
Unidex 21 Rear 49
Panel Interface OPC Cable l to | Module positions 0 ta 7
Board 50 Length AR. are Outputa

| o |
l o
! 183480878 801IRII4I818ITI0 138 BANAIER STREP
o s 2o e]sfa] 7] a]0 wwfulu]wliu]ie] nomnsne
NOTES: | Instali wers shm AR2
i mﬁk,‘ orTo 22
50 Pin Ribbon Cable terminated at —_— o L] FB16
Opto 22 Board with 50 Pin Card Edge “'OD'D_‘I
Connector -
Module positions 0 to 7 are OQuiputs
(3M P/N 3415-0001, Aerotech P/N ECK310) I 'T% Noduls positions 8 to 15 are Inputs
Ribbon Cable terminated at Rear Panel l
Interface Bd. (P22) with a 50 Pin aan |
CHAMP Connector
{3M P/N 3564-1001, Aerotech P/N ECK 353) | o
‘ LR34 B 8T8 0 IRLIZIISAITIEY 122 A7IBIIOE B2 454NN pupniry sTRIF
o[« Js]s[«]sfe] 7]+ o so]u]ulm]e]u] w[r]w]wln]n]z]n] mmm
Inetall 1 AMP Al
1 'm'_hmumgl.lnm OPTC 22
R in placs of FICO Pase PB24
& &
5o | Madule positlons 0 to 7 are Outputs
| Module pesitions 8 to 23 are [nputs
i
AC EXTERNAL oo ! l
POWER SUPPLY RN I
ADS
«8Y
: i o
SP=A=1L5VAC
SP-B=230YAC

For Reference Only

= COMMUTATING DICDE PLUG-IN MODULE

Figure 13-3: Unidex 21 CPU OPTO 221/0
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SECTION 13-2: MISCELLANEOUS I/O

Details of the MISC I/O connector are shown in Figure 13-4. Electrical characteristics
of the connector are shown in Figure 13-5.

@ N
NPT S g )
q&'f' & S Q“° Pt @" &

el ////// // //

13 12 11

25 24 23 22 21 19 18 17 15 14

//////////

& o ¢ B q“d}e"(’\ & &

Figure 13-4: MISC I/O Connector (P23)
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PIN

o0

10
11,12,2425
13

14

15

16

17

18

19
20
21,2223

DESCRIPTION

Shield

User Interrupt 2 Input to CPU Board. Acti-
vates an established Interrupt routine.
Interface, used in conjunction with High
Speed Interrupt Memory allocation.

Input Common, used in conjunction with
High Speed Interrupt and User Interrupts 1
and 2*,

Fast Feedhold Positive Opto 1 Interrupt
Input to DSP

Position Grabbing, Positive Opto 2 Interrupt
Input to DSP

Not Determined

Not Determined

DSP Output activates Brake In Fault condi-
tion.

Monitors Brake Interlock, provides DSP
Input to activate shutdown if Brake not con-
nected.

(Not Used)

Output Common, used in conjunction with
"Interface" (Pin3) * *

User Interrupt 2 Input to CPU Board. Acti-
vates an established Interrupt routine.
High Speed Interrupt for data collection
Input Common, used in conjunction with
High Speed Interrupt and User Interrupts 1
and 2 *.

Fast Feedhold Negative Opto 1 Interrupt
Input to DSP

Position Grabbing, Negative Opto 2 Inter-
rupt Input to DSP

Not Determined
Not Determined
Ground

* IN COM is shared by all CPU Inputs and Interrupts
** OUT COMM is shared by all CPU Outputs and Interfaces

AEROTECH, INC.
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Example:

UINT!, UINT2, HSI INPUTS (PS2401A4 Opto Coupler)

UINT: (Typical of UINT2 & HSI)

NOTE: For INCOM greater than +45 V add
Resiator in series to VINTI
Pin 4 or 18
v mcou>> N/ v INCOM>> AN/
(+3 V) 390 Ohms (24 V) 390 Ohms
7 7 7 ZF
Pin 14
\ 1.3 V © 8.5 mA R
DINT1 (0.4 Y} >
/
——— 8.5 mA

: |1.3V@20mAMax.
> —— |
UINTI1 {0 V) 5210 /20":“

1 Typ. = 18 mA
I Max, =

R Min. >(V INCOM - (I x 0.39) - 1.3)/20
{R in K Chms)

20 mA

(I in mA)

INTERFACE OUTPUT (PS2401A Opto Coupler)
vV EXT VEXT Typ. = 5 V
Y EXT Max. = 24 ¥
R

R = V EXT - (V QUTCOM + 0.4)/1
Pin

8 (R in K Ohms)
<< --n—I I Typ.
Pi
1
<€ ! V OUTCOM

(I in mA)
1 mA

10 mA

I Max.

Figure 13-5: Electrical Characteristics of MISC I/O Connector (P35)
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OFPTO1, OPTOZ (6N136 Opto Coupler)

G5 (4N33 Opto Coupler)
Pins 5,8
; 270 Ohms
A\N\

Pin 19
>—"VVv

270 Ohms
GSH + >
= =7
SNZZ7 19V 6 16 ma Z* 157 @ 50 mA
Pins 17,18 Pin 7
_>\ G5L —>\
7/ ~a+—— | Typ. 16 mA / 1 I Typ. = 10 mA
1 Max. 25 mA I Max. = B0 maA
Pins5,6,19
Typical Application: O\
+ 5V
7/ /\/\/
ZZ
N =
Pins 17,18,7
NN
V4
TTL Gate

05 (4N33 Opto Coupler)

BRAKE (SN7407 Open Collector TTL}
+5 V +5 Vv
Pin 20 10 K Ohms 10 K Ohms
\\ One - >
O _
=7/ Load
100 mA Max. TTL ~u— Max. 40 mA
Gate
Pin 8
NN

VLIOW = 08 YV

Figure 13-5Con’t .: Electrical Characteristics of MISC 1/O Connector (P35)
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CHAPTER 14: JOYSTICK INTERFACE

The Unidex 21 is configured to accommodate two optional JBV Joysticks.

Details of the Joystick 1 and Joystick 2 connectors (P34 and P25) are shown in Fig-
ure 14-1 and 14-2. Electrical characteristics of the connector are shown in Figure 14-3.

o 5\3‘ & \g\:f' o, 0!
o S
00000 OGFO
000000

15 14 13 t2 11 10 9

7

o

PIN DESCRIPTION

1 + 5V Input Common
Joystick Pushbutton "A" signal for axis
grouping

3 Velocity control line for Axis 1 (as desig-
nated by Pushbutton "A")

4 Ground

5,8,9,10,11,12,14,15 (Not Used)

6 Velocity control line for Axis 2 (as desig-
nated by Pushbutton "A")

7 Joystick Pushbuton "B" signal for Joys-
tic/Axis speed ratio

13 Receives signal upon Power Up from XY
Potentiometers to provide Joystick "zero”
position

Figure 14-1: JOYSTICK 1 Connector (P34)
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@_A

PIN DESCRIPTION

1 + 5V Input Common
Joystick Pushbutton "A" signal for axis
grouping

3 Velocity control line for Axis 3 (as desig-
nated by Pushbutton "A")

4 Ground

5,8,9,10,11,12,14,15 (Not Used)

6 Velocity control line for Axis 4 (as desig-
nated by Pushbutton "A")

7 Joystick Pushbuton "B" signal for
Joystic/Axis speed ratio

13 Receives signal upon Power Up from XY

Potentiometers providing Joystick "zero" po-
sition

* NOTE: When the Unidex 21 is used in the Teach Mode (Refer to the RECO
command in the Unidex 21 Programming Manual) Pin 2 of the Joy-
stick 2 Connector may be used to supply a hardware input signal
from a triggering device to enable or disable position recording.

Figure 14-2: JOYSTICK 2 Connector (P25)
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Input Example:

JOYSTICK 1 Comnnector
(Typical of JOYSTICK 2 Connector)

10K Ohms

10K Ohms

D To Octal Tri-State

Buffer 74HC541
Pins 2, 7 or 8

Output Example:

JOYSTICK 1 Connector
(Typical of JOYSTICK 2 Connector)

10K Ohms

>_\/\/\/\/ _I_ > To Analog/Digital

Pin 3 or 6 g ATR T Converter 7824

Figure 14-3: Electrical Characteristics of JOYSTICK 1 and 2 Connectors (P34 and P25)
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(THIS PAGE INTENTIONALLY LEFT BLANK)

UNIDEX 21 HARDWARE MANUAL 144 AEROTECH, INC,



CHAPTER 15: TRACKBALL INTERFACE

CHAPTER 15: TRACKBALL INTERFACE

A'Trackball may be interfaced to the Unidex 21 to be used for manual positioning.
The Trackball Connector (P33) is in RS-232 format.

Details of the Trackball Connector are shown in Figure 15-1. Electrical charac-
teristics of the connector are shown in Figure 15-2.

A A4
5 4 3 2 1
O 00 ¢ ¢
000
6 7 8 9
q:&%/;‘-:a/
PIN DESCRIPTION
16,9 (Not Used)
2 Receive Data
3 Transmit Data
4 Data Terminal Ready
5 Ground
7 Request to Send
8 Clear to Send

Figure 15-1: TRACKBALL Connector (P33)
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Level Shifter
MC145406

> Dc Indexer Board
Pins 2 or 8

Level Shifter
MC145406

> 3q - Indexer Board

Pins 3, 4 or 7

Figure 15-2: Electrical Characteristics of the TRACKBALL Connector (P33)
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CHAPTER 16: KEYBOARD INTERFACE

The Keyboard Connector provides an interface between the Unidex 21 and an exter-
nal Keyboard. The Keyboard must be a 101-key, "Qwerty" IBM PC/AT Keyboard
operated by IBM Scan Code 2 (such as Model G81-1000 HBU/04 available from Cher-
ry Electrical Products, 3600 Sunset Ave., Waukegan, I1. 60687).

Details of the KEY BD Connector (P27) are shown in Figure 16-1. Electrical char-
acteristics of the connector are shown in Figure 16-2.

CLK
GRND
+

PIN DESCRIPTION

1 Clock

2 Data Output

3 (Not Used)

4 Ground

5 + 5V Input Common

Figure 16-1: KEY BD Connector (P27)
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3.3K Ohms
Type 7407
Buffer
47 Ohms
> \N\/\/ *
-Pins 1 and 2
. 47 pF

Figure 16-2: Electrical Characteristics of the KEY BD Connector (P27)
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CHAPTER 17: TROUBLESHOOTING

This Chapter is provided to be used as an aid in the diagnosis and solution of problems

due to improper hardware configurations.

SYMPTOM

Power Up - Unidex 21 does not re-
spond. (Cooling Fans do NOT Come
On.)

Power Up - Fans Come On - No Dis-
play

Power Up - Fans Come On - No Dis-
play

POSSIBLE CAUSE

Power Source Not Active

Power input cable damaged or im-
properly connected (See Chapter 4 of
this manual)

Power Input Fuse Blown

Internal AC Power Cord to Power
Supply damaged or incorrectly con-
nected

Power Supply’s ON/OFF Switch in the
OFF position

Power Supply Fuse Blown

Front Panel and/or CRT Board not in-
cluded in system configuration

Front Panel and the CRT Board are
not properly seated

AEROTECH, INC,
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SYMPTOM

Power Up - Fans Come On - No Dis-
play - Con’t

Unidex 21 active but does not respond
to Keyboard entry

Unidex 21 does not respond appropri-
ately to keyboard entries

Unidex 21 does not respond appropri-
ately to keyboard entries

POSSIBLE CAUSE

Cables to the Front Panel and CRT
Boards are loose or improperly con-
nected

System Key Switch is OFF

Error condition exists, locking up
system

Keyboard Connection Cable is dam-
aged or incorrectly connected

Keyboard not functional

Parameter Settings do not correspond
to system configuration. (See Unidex
21’s User Manual, Chapter 6.)

A circuit board is not properly seated.

Poor Ground and/or Shield connec-
tion.

Parameter Settings do not correspond
to system configuration. (See Unidex
21’s User Manual, Chapter 6.)

A circuit board is not properly seated.

Poor Ground and/or Shield connec-
tion.

UNIDEX 21 HARDWARE MANUAL
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SYMPTOM

Unidex 21 does not respond appropri-
ately to keyboard entries - Con’t

Unidex 21 responds to Keyboard
entry but improper communication
takes place between Unidex 21 and
Transducer.

Axis Movement Unstable

Axis Movement Unstable

Motor does not move when requested

POSSIBLE CAUSE

Motor and/or Encoder cables not
properly routed or connected.

Blown Rear Panel Motor Fuse

Motor and/or Transducer cables not
properly routed or connected.

Power Supply’s 5V output not funec-
tioning (Any Power Suppy LED Off)

System needs tuned. (See Auto-Tune
procedure as described in the Unidex
21 User’s Manual, Chapter 6)

Motor and/or Transducer cables not
propetly routed or connected.

Amplifier and/or Motor sized improp-
erly

Line Noise from improper Ground or
Shield connections.

Parameter Settings do not correspond
to system configuration (See Unidex
21’s User Manual, Chapter 6.)

Wrong Axis designation

Motor and/or Transducer cables not
properly routed or connected.

AEROTECH, INC.

173

UNIDEX 21 HARDWARE MANUAL




CHAYTER 17: TROUBLESHOOTING

SYMPTOM

Motor does not move when requested-
Con’t

Motor does not move when requested

Motor does not stop when requested

Motor moves in the opposite direction
from what is requested

Eratic Motor movement

Motor Speed does not correspond to
requested speed

POSSIBLE CAUSE

Blown Rear Panel Motor Fuse

System needs tuned. (See Auto-Tune
procedure as described in the Unidex
21 User’s Manual, Chapter 6)

Faulty Motor

Line Noise from improper Ground or
Shield connections.

Wrong Axis designation
Incorrect Amplifier Offset

Line Noise from improper Ground or
Shield connections.

Reversed Motor Polarity (DC Servo
Brush Type only) (See Chapter 5 of
this Manual)

Inproper Motor Phasing (AC Servo
Brushless Type only) (See Chapter 5
of this Manual)

Amplifier and/or Motor sized improp-
erly

Parameter Settings do not correspond
to system configuration (See Unidex
21’s User Manual, Chapter 6.)
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SYMPTOM

System does not respond to Limit
Switch

System does not respbnd to Limit
Switch

POSSIBLE CAUSE

Limit Switch wiring faulty

Parameter Settings do not correspond
to system configuration (See Unidex
21’s User Manual, Chapter 6.)

Line Noise from improper Ground or
Shield connections.
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Manual Update (3.0 to 4.0)

Aerotech’s Unidex 21 User’s Manual has been updated as of February 10, 1993 to include
the following changes:

Reorganization of Chapter 6 "The Parameter Mode" which includes a break up of the follow-
ing sections, as well as each change for that section:

INTRODUCTION

GETTING STARTED

GENERAL PARAMETERS

General Parameter #3 -~ Added additional Segment Calculation Rates

"4" for a 8ms rate
"5" for a 16ms rate
General Parameter #11 — Added reference to the maximum setting for the parameter (1999
bytes).
General Parameter #30 — Deleted sentence re: The appropriateness of the Axes Ramp time
setting may be verified by application of certain parameters de-
rived from application of the Auto-tune function.

General Parameter #45 — Added note re: Perpendicularity error compensation will not be
enabled until the axes are sent home.

General Parameter #52 - Added sentence re: Although there is no operational difference
between the master and slave controller, typically the master is set
to Yes, and the Slave is set to No.

General Parameter #57 - "NEW" - Master Trajectory Linear?
General Parameter #58 — "NEW" - Fast FeedHold Ramp Time (ms)
General Parameter #59 - "NEW" - Master Parabolic Coefficient
General Parameter #60 — "NEW" - Exp Fiiter Level (0-7)

General Parameter #61 — Ramping During G23 Operation?

AXIS PARAMETERS

Axis Parameter #21 — Added note re: Setting this parameter to zero for all axes will dis-
able this feature.

Axis Parameter #23 — Added sentence re: The minimum setting for the parameter is
1000.

Axis Parameter #33 ~ Added sentence re: A value of zero will disable max velocity error

checking.



AXIS PARAMETERS (CON’T)

Axis Parameter #34 - Added sentence re: A value of zero will disable max velocity error
checking.

Axis Parameter #35 — Added sentence re: A value of zero will disable max velocity error
checking.

Axis Parameter #38 — Added sentence re: A coefficient of zero represents a linear ramp.
Higher values result in a steeper curve.

Axis Parameter #45 — Added note re: Backlash compensation will not be enabled unless

the axis is sent home.

AXES AUTO-TUNE

FRONT PANEL FUNCTION KEYS

LOAD/SAVE PARAMETER
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CHAPTER t: INTRODUCTION

CHAPTER 1: INTRODUCTION

SECTION 1-1: OVERVIEW OF THE UNIDEX 21

The Unidex 21 Motion Controller is a multi-microprocessor based motion controller ca-
pable of producing linear, circular, helical, spherical and elliptical interpolation as well as
velocity profiling and cubic spline contouring.

Some of the available package configurations are shown below:

Figure 1-1: The: Unidex 21 Motion Controfler Family
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SECTION 1-2: UNIDEX 21 COMPONENTS

The basic components of Unidex 21 are illustrated below:

R§-232

Port A

Port B —d
+ Terminal € ——-w—-

FRONT PANEL

UNIDEX 24

m |

j—

. |
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=
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| r —» [EEE488
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Figure 1-2: Unidex 21 Component Block Diagram
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CHAPTER 2: GETTING ACQUAINTED WITH UNIDEX 21

This Chapter provides the User with general Unidex 21 operating information.
(See Section 2-5 for Model variations.)

SECTION 2-1: INTERFACE CONNECTIONS

Prior to Unidex 21 operation, make certain all applicable interface connections have
been correctly made. The following is a list of the connectors available on the Unidex 21
Rear Interface Panel (refer to Figure 2-1 for connector locations):

NOTE:

Reference

PG/POA*

PoB *

P7/PTA>

P7B *

P8/PRA™*

P8B *

P9/POA*

P9B *

P10

P11

P12/P12A*

Throughout this manual, Axes 1, 2, 3,4, 5,6, 7, and 8 will be referred
to Axes X, Y, Z, U, x, y, z, and u respectively.

Name
Y LINEAR ENC
y LINEAR ENC

Y ENC/LMTS

y ENC/LMTS

U LINEAR ENC

u LINEAR ENC

U ENC/LMTS

u ENC/LMTS

PAMUX or /O CHANNEL
IEEE-488

X LINEAR ENC

Description
Y Axis Linear Encoder (15 pin, Male "D" type)
y Axis Linear Encoder (15 pin, Male "D" type)

Y Axis Encoder Limit Switch, Hall Effect (25 pin, Fe-
male "D" type)

y Axis Encoder Limit Switch, Hall Effect (25 pin, Fe-
male "D" type)

U Axis Linear Encoder (15 pin, Male "D" type)
u Axis Linear Encoder (15 pin, Male "D" type)

U Axis Encoder Limit Switch,Hall Effect (25 pin, Fe-
male "D" type)

u Axis Encoder Limit Switch,Hall Effect (25 pin, Fe-
male "D" type)

(50 pin, Champ)
(24 pin, Champ)

X Axis Linear Encoder (15 pin, Male "D" type)

AEROTECH, INC,
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Reference

P12B *

P13/P13A*

P13B *

P14/P14A*

P14B *

P15/P15A*

P15B*

P16

P21

P22

P23

P23A *

P23B *

P24

P25

P26

P27

P29

Name

x LINEAR ENC

X ENC/LMTS

x ENC/LMTS

Z LINEAR ENC

z LINEAR ENC

Z ENC/LMTS

z ENC/LMTS

EGA OUTPUT

TERMINAL

CPU OPTO 22 PB24

MISCI/O

MISC I/O1

MISC 102

IDX PORTB

JOY 2

1/0 PWR

KEY BD

PORT B

Description
X Axis Linear Encoder (15 pin, Male "D" type)

X Axis Encoder Limit Switch, Hall effect (25 pin, Fe-
male "D" type)

x Axis Encoder Limit Switch, Hall effect (25 pin, Fe-
male "D" type)

Z Axis Linear Encoder {15 pin, Male "D" type)

z Axis Linear Encoder (15 pin, Male "D" type)

Z Axis Encoder Limit Switch (25 pin, Female "D" type)
z Axis Encoder Limit Switch (25 pin, Female "D" type)
EGA Monitor {9 pin, Female "D" type)

TeleVideo 905 Video Display Terminal (9 pin, Male "D”
type)

Eight OPTO Isolated Qutputs, Sixtecen Opto Isolated
Inputs, Interfaces directly to CPU, PB24 (50 pin,
Champ)

(25 pin, Female "D" type)

(25 pin, Female "D" type)

(25 pin, Female "D" type)
Indexing Board , RS-232 (9 pin, Male "D" type)
Joystick # 2 Input (15 pin, Female "D" type)

Power Qutput to Motorola I/O Channel Card (14 pin,
Champ)

AT-Style Keyboard Interface (5 pin, Female DIN,
Type Mab35V)

RS-232 Port B (9 pin, Male "D" type)

UNIDEX 21: USER’'S MANUAL
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Reference

P30

P31
P31A *
P31B *
P32
P32A *
P32B *

P33
P34

P35

P40

P41

P42/P42A *
P42B *
P43/P43A *
P43B *
P44/P44A *

P44B *

Name

PORT A

Ss1

Ssi1

8812

e

scn

SCI2

TRACKBALL

JOY 1

IDX MST BUS

IDX INP1

IDX INP2

U RESOLVER
u RESOLVER
Z RESOLVER
z RESOLVER

Y RESOLVER

y RESOLVER

Description

RS-232 Port A (9 pin, Male "D" type)

Serial Synchranous (DSP) Interface (15 pin, Female
uDll type)

Serial Synchronous (DSP) Interface (15 pin, Female
"DII type) -

Serial Synchronous (DSP) Interface (15 pin, Female
||D" typc)

Serial Communication (DSP) Interface (9 pin, Male
"D" type)

Serial Communication (DSP) Interface (9 pin, Male
IID" type)

Serial Communication (DSP) Interface (9 pin, Male
"DII type)

Trackball Input Interface (9 pin, Male "D" typc)
Joystick # 1 Input (15 pin, Female "D" type)

Misc., Spindle Tool Changer Interface to Indexing
Board (50 pin, Champ)

Handwheel /Auto-Focus Interface (9 pin, Female "D"
type)

Handwheel /Auto-Focus Interface (9 pin, Female "D"
type)

U Axis Resolver (9 pin, Female "D" type)
u Axis Resolver (9 pin, Female "D" type)
Z Axis Resolver (9 pin, Female "D" type)

z Axis Resolver (9 pin, Female "D" type)

'Y Axis Resolver (9 pin, Female "D" type)

y Axis Resolver (9 pin, Female "D" type)

AEROTECH, INC.

2.3 UNIDEX 21: USER'S MANUAL



CHAPTER 2 : GETTING ACQUAINTED WITH UNIDEX 21

Reference

P45/P45A *

P45B *

P48A *

P48B *

P51

P52

Name

X RESOLVER
x RESOLVER

DRIVE INT 1

DRIVE INT 2

{Optional)

(Optional)

Description
X Axis Resolver (9 pin, Female "D" type)
x Axis Resolver (9 pin, Female "D" type)

Current Command and Shutdown Interface to Power
Rack (9 pin, Female "D" type)

Current Command and Shutdown Interface to Power
Rack (9 pin, Female "D" type)

(50 pin, Champ)

(50 pin, Champ)

"*" denotes connectors available on Model U21C only.

UNIDEX 21: USER’S MANUAL
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2
3

= T
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{Optiomat]
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Figure 2-1: Unidex 21, Model U218 and U2 1R Rear Panel
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Molor Connectors

NOTE: The relative location of the 8 Axis Rear Connector Panel and
Motor Connector Panel is dependent upon packaging
configurations. '

Figure 2-2: Unidex 21, Mode! U21C Rear Panel
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SECTION 2-2: POWER UP

terface connections are correct and securely fastened. See
the Unidex 21 Hardware Manual for connection details.

A WARNING: Prior to Power Up of the Unidex 21, make certain that all In-

Move the POWER Switch of the Unidex 21 to the ON position.
The following Power Up Initial Selection menu screen will be displayed:

UNIDEX 21 Version xx

EPROM OK PARAMETER OK RAM checksum
User’s RAM (bytes) = xwooomxx

Edit, File, Machine, Parameter, Test, System, Batch, Console, Debug

ACtive AXES! .onviirenisrissrsnines Alt-Z  clear message

The version number displayed in this Initial Selection screen, refers to the Unidex 21
Software version currently instailed.

Upon Power Up the Unidex 21 tests three data storage areas.
2-2-1: EPROM VERIFICATION

A checksum is done on all data contained in the EPROM. "OK" is displayed if the in-
tegrity of the data is verified. If an error is detected, the following message is displayed:

EPROM checksum error ; Select function:

If an error exists in the System EPROM the User must contact the Customer Service
Department of Aerotech, Inc. for appropriate action. Make certain the Unidex 21’s serial
number is available at the time of the call.
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2-2-2: PARAMETER VERIFICATION

A checksum is done on all parameter settings. If an error exists between the last saved

set of parameters and the currently active set of parameters the following message is dis-
played:

Parameter error ; Press space bar to use default data, any other key to ignore it.

~To return to default parameters press the space bar/key. The User may then enter the
Parameter Mode and load an error-free copy of the file containing the desired parameter
settings. (See Chapter 6: Parameter Mode.)

2-2-3: RAM VERIFICATION
RAM verification is internally divided into two sections:

1) System RAM
2) User RAM

The Read and Write capability is checked in both sections of RAM.

If a Read/Write error is detected, one of the following messages is displayed:

RAM (0) fail @ (address location) = (fail data)
RAM (F) fail @ (address location) = (fail data)
RAM (3) fail @ (address location) = (fail data)
RAM (A) fail @ (address location) = (fail data)

A checksum is also done on the User’s RAM to verify file integrity. Detection of a
checksum error prompts the display of the following message:

RAM checksum error (filename.type)

The "filename.type” identified, is the file containing the error. To eliminate the file
error, the User must enter the File Mode, delete the file containing the error, then reload a
previous error-free copy of the file.
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2-2-4: USER’S RAM
The number of bytes of available User’'s RAM is displayed.

2-2-5: MESSAGE LINE

Upon Power Up the axes that are active and clear for movement will be listed in the
message line near the botttom of the screen. If the User does not desire this display, press-
ing the "Alt" and "Z" keys will clear the message from the display.

One of the following Error messages may appear within this display line:

Active axes: .......... Doesn’t Match This error message is displayed upon a
System Power Up or Reset if an inconsis-
tancy is noted between the Axis Parameter,
Existance Checking setting, and the Hard -
ware configuration.

Axis in Limit: (axis name) (direction) Alt-Z to move out
The indicated axis is positioned at a directional limit.
Press the "Alt" and "Z" keys to move the axis from the
limit. This message may occur at any time during operation.

Axis in Trap (axis name) (position/velocity/integral)
The indicated axis cannot be activated because the Integral
position exceeds the specified limits.

Typical reasons are:
Position feedback is interrupted
Gain settings are too low
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SECTION 2-3: ON-SCREEN HELP MENU

The Unidex 21 contains an extensive HELP file that is accessible from any function
mode or screen. To enter the HELP file press the "Alt" and "H" keys. The HELP file dis-
played will be that of the HELP file last used.

An example of a typical HELP menu is as follows:
Press the "Alt" and "H" keys to enter the HELP menu.

Press the "1" key. The display will be as follows:

................... (HELP message)

Abort Block# Copy Down Erase

Find Get File H-home I.CI Joystick digitizing

K LI M Next page Optional-edit

Prev page Quit Replace Set & run T-reTrieve

Up Vv Write & end

0-Main 1-Edit 2-File 3-Machine 4-P(general) 5-P(axes) 6-Test 7-System 8-Others

NOTE: The Help Menu currently active will be highlighted at the bottom of
the display.

Press the capitalized letter of the sub-function for which HELP information is re-
quested. A brief explanation of the sub-function will be displayed.

Press the number of the desired main function. The HELP menu of the selected main
function will be displayed.

NOTE: The HELP menu displayed for both Parameter functions (4P (gen-
eral) and 5P (axes)) provides only the Parameter number as identifi-
cation. Refer to Chapter 6: Parameter Mode, for a listing of the
Parameter numbers and functions.
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SECTION 2-4: PRINT SCREEN

If the Unidex 21 is equipped with a front panel display, the User has the ability to print
the current display. The printer must be connected to the Unidex 21 through the RS-232,
Port A or Port B as selected in the Parameter Mode (refer to Chapter 6 of this manual for
Parameter Mode details).

To print the current display press the "Alt" and "P" keys The display screen will be sent
to the printer

NOTE: When printing a display screen containing a graphic, such as Step
Response and Velocity curves, a bit mapped pattern of the screen, will
be sent to the printer.

SECTION 2-5: FRONT PANEL OPERATION

2-5-1 FUNCTION
Unidex 21 Models U21R and U21C have several system functions available directly
through use of specific Front Panel keys. A brief explanation of some of these functions fol-
lows: -

2-5-1-1 RESET
The RESET key is used to re-initialize the system without a complete Power Down.

2-5-1-2 OPTIONAL STOP

The OPTIONAL STOP key is used in conjunction with the M1 command. When the
M1 command is decoded, if the OPTIONAL STOP key has been toggled to the ON posi-
tion, program execution will stop. If the OPTIONAL STOP key is deactivated, the M1 com-
mand will be ignored. The OPTIONAL STOP status is visible at the Status Line at the
bottom of the display. If the OPTIONAL STOP function is active, "Opt-Stop" will be high-
lighted.

Refer to the Unidex 21 Programming Manual for additional information.
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2-5-1-3 BLOCK DELETE

The BLOCK DELETE key is used in conjunction with the / command. When the / com-
mand is decoded, if the BLOCK DELETE key has been toggled to the ON position, the
program block following the / will not be processed. If the BLOCK DELETE key is deacti-
vated, the / will be ignored. The BLOCK DELETE status is visible at the Status Line at the
bottom of the display. If the BLOCK DELETE is active, "Block-delete" will be highlighted.

Refer to the Unidex 21 Programming Manual for additional information concerning
BLOCK DELETE.

2-5-1-4 FEEDHOLD

The FEEDHOLD key is used interchangably with the "Feedhold" function that is initi-
ated through the Machine Mode.

Refer to Chapter 5 of this Manual for detailed information concerning Feedhold.

2.5-1-5 RETRACE

The RETRACE key is used to stop a program run and reverse program processing, one
block at a time.

Refer to the Unidex 21 Programming Manual for a detailed explanation of the RE-
TRACE function.

2-5-1-6 CYCLE START

The CYCLE START key is used interchangably with the "C-start” function that is initi-
ated through the Machine Mode.

Refer to Chapter 5 of this Manual for detailed information concerning Cycle Start.

2-5-1.7 MFO
The Manual Feedrate Override keys provide the User the capability to change the pro-
grammed feedrate by a designated percentage. The increment of change is determined by
Parameter22 (see Chapter 6 of this Manual). Pressing the MFO + key will increase the
feedrate, the MFO - key will decrease the feedrate.

In Unidex 21 Controllers containing Software Version 2,10 or greater, MFO may also
be input to the Unidex 21 through a potentiometer connected to the Rear Panel’s JOY 2
(P25) connector. Refer to the Unidex 21 Hardware Manual for connection details.
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2-5-2 FRONT PANEL CONFIGURATIONS
The Unidex 21 Controller’s front panel is available in three basic configurations:

Model U21B - blank

Model U21R - sealed membrane front panel keyboard with EL
(electroluminescent) display

Model U21C - sealed Qwerty keyboard and color EGA monitor

Operating procedures, though similar, vary somewhat between models. The following
paragraphs provide a summary of the differences and the effects of these differences on the
general operating procedures as provided in the remaining sections of this manual.

2-5-2-1: Model U21B

The Unidex 21 Model U21B is a full featured version of the Unidex 21 with the excep-
tion of the Operator’s front panel. (See Figure 2-1.)

The User has the option of using one of several devices to communicate with the Uni-
dex 21, Model U21B.

TeleVideo 905 Video Display Terminal

A TeleVideo 905 Video Display terminal may be used to communicate with the Unidex
21, Model U21B. (See the Unidex 21 Hardware Manual for interface details.) The following
functional and operational exceptions apply :

Ennctional .
1) The SYSTEM LOCK switch located on the blank front panel is not active.

2) The RESET pushbutton located on the blank front panel is not active. System
reset is accomplished by depressing the "CTRL" key and then pressing the
"DEL" key two times.

NOTE: Attimes it may be necessary to power down the Unidex 21 to accom-
plish a complete reset.

3) Power ON/OFF is controlled by the ON/OFF pushbutton on the blank front
panel.
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Operational
1) MFO control is accomplished by pressing the "PAGE ERASE" key to

incrementally decrease the MFO value, or by pressing the "BACK TAB" key
to incrementally increase the MFO value. (The MFO increment size is
established in the Parameter Mode, refer to Chapter 6 of this manual for
Parameter Mode details .) The MFO value may be changed in one step
increments by pressing the "SHIFT" key in conjunction with the "PAGE
ERASE" or "BACK TAB" key. (Refer to the Unidex 21 Hardware Manual for
external MFO potentiometer connection details.)

2) The RETRACE function is enabled from the VT905 terminal by pressing
the "CTRL" and "R" keys.

3) The FEEDHOLD and CYCLE START functions are not available directly
from the VT905 terminal. They are available to the terminal User through
the Machine Mode display only.

4) The OPTIONAL. STOP and BLOCK DELETE enable/disable functions are
not available to the VT905 terminal User.

IBM AT Keyboard and EGA Monitor

An IBM AT keyboard (84 or 101 key) and EGA monitor may be used to communicate
with a U21B that is equipped with the optional front panel and CRT display function cards.
(See the Unidex 21 Hardware Manual for interface details.) The following functional and op-
erational exceptions apply:

Functional
1) The SYSTEM LOCK switch located on the blank front panel is active.
The SYS LOCK key must be "in" for the keyboard to be active.

2) The RESET pushbutton located on the blank front panel is active. System
reset may be accomplished by pressing either the RESET pushbutton on
the blank front panel or by depressing the "CTRL", "ALT" and "DEL" keys
on the keyboard.

3) Power ON/OFF is controlled by the ON/OFF pushbutton on the blank front
panel.

UNIDEX 21: USER’'S MANUAL 2-14 AEROTECH, INC.



CHAPTER 2; GETTING ACQUAINTED WITH UNIDEX 21

Operational
1) MFO control is accomplished by pressing the "F9" key to incrementally

decrease the MFQO value, or by pressing the "F10" key to incrementally

increase the MFO value. (The MFO increment size is established in the

Parameter Mode, refer to Chapter 6 of this manual for Parameter Mode
details.) The MFO value is changed in one step increments by pressing the
"SHIFT" key in conjunction with the "F9" or "F10" key. (Refer to the Unidex 21
Hardware Manual for external MFO potentiometer connection details.)

2) The RETRACE function is enabled from the IBM keyboard by pressing
the "-"key, located on the Calculator keypad.

3) The FEEDHOLD function is enabled from the IBM keyboard by
pressing the "*/Prt Sc" key, of the IBM 84 key keyboard, or

by pressing the ™" key on the Calculator keypad of the IBM 101
key keyboard.

4) The CYCLE START function is enabled from the either IBM keyboard by
pressing the "+ " key, located on the Calculator keypad.

5) The OPTIONAL STOP function is enabled from the IBM keyboard by

pressing the "Scroll-Lock/Break” key of the IBM 84 key keyboard, or by
pressing the "Scroll-Lock" key of the IBM 101 key keyboard.

6) The BLOCK DELETE function is enabled from the IBM keyboard by

pressing the "Sys Req" key of the IBM 84 key keyboard, or by pressing the
"Scroll-Lock" key of the IBM 101 key keyboard.

Remote Front Panel

The Unidex 21 Model U21B equipped with the optional CRT display function card,
may be controlled by a Aerotech supplied Remote Front Panel. (See the Unidex 21 Hard-
ware Manual for interface details.) The Remote Front Panel provides operation as de-
scribed throughout this manual with the following functional exceptions:

1) The SYSTEM LOCK switch located on the blank front panel is active. The
SYS LOCK key must be "in" for the sealed membrane keyboard to be active,
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2) The RESET pushbutton located on the blank front panel is not active.
System reset is accomplished by depressing the RESET pushbutton on
the Remote Front Panel

3) Power ON/OFF is controlled by the ON/OFF pushbutton on the blank front

panel.
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Figure 2-3: Unidex 21, Modei U218 Front Panel (Shown with optional Disc Drive)
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2-5-2-2: Model U21R

The Unidex 21 Model U21R is a rugged full featured rack or panel mounted version of
the Unidex 21 containing a sealed membrane front panel and EL (electroluminescent) dis-
play. (See Figure 2-4.)

Operation of the Unidex 21, Model U21R is as described in the following sections of
this manual.

(See the Unidex 21 Hardware Manual for interface details.)
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Figure 2-4: Unidex 21, Model U21R Front Panel (Shown with optional Disc Drive)
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2-5-2-3: Model U21C

‘The Unidex 21 Model U21C is a complete multi-axis turnkey system enclosed in a
NEMA 12 rated free-standing floor console. A qwerty keyboard and EGA color monitor
are standard (see Figure 2-5). (See the Unidex 21 Hardware Manual for interface details.)

Though the keyboard has a slightly different configuration than the Unidex 21, Model

U21R, operation of the Unidex 21, Model U21C is as described in this manual with the fol-
lowing functional exceptions.

1) The EMERGENCY STOP pushbutton located on the Model U21C console,

is used to de-activate the motor drivers, stopping all axes motion. Depressing

the EMERGENCY STOP pushbutton does not de-activate the Unidex 21
controller.

2) A Remote Keyboard connector is included on the front of the Model U21C
Console for increased accessability. Functionally it is the same as the Rear panel

connector of the other two models. (See the Unidex 21 Hardware Manual for
interface details.)
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Figure 2-5: Unidex 21, Model U21C Front Panel (Shown with optional Disc Drive)
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CHAPTER 3 : EDIT MODE

SECTION 3-1: INTRODUCTION

Unidex 21 contains a versatile editor enabling the User to edit programs by two meth-
ods; "On Screen Editing” and "Menu Driven Editing".

"On Screen Editing" is done directly by entering the desired machine code into the pro-
gram block. This editing function provides a "what-you-see-is-what you-get" type of editing
. The entire program is visible and is altered character-by-character.

"Menu Driven Editing" is an edit function available through an Edit sub-screen. It pro-
vides menu selections from which the Unidex 21 writes the program in machine code.
Menu selections affecting the entire program as well as those creating or editing a specific
program block are available.

This Chapter provides a detailed description of each of the editing methods.

SECTION 3.2: GETTING STARTED

Following Power-up the Initial Selection screen shown below will be displayed:

UNIDEX 21 Version xx

EPROM OK PARAMETER OK RAM checksum
User’s RAM (bytes) = xxxxxxx

Edit, File, Machine, Parameter. Test, System, Batch, Console, Debug

Enter the Edit Mode by pressing "E" from the Initial Selection screen.

The following message will be displayed:

Editing mode
> Ctrl (Quit, Abs, Inc digitizing) Filename.type
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Ctr! Quit - Press "Control Q" to return to the Initial selection screen.

Filename.type - A filename may consist of up to 20 characters (numbers or letters)
if it is to be stored in RAM or 18 characters if disk storage is used.
It is suggested that the file extension be used to identify a file type,
however no restrictions exist except that it be no more than 3 char-
acters in length. Pressing the "Control"” and "Q" keys will abandon
the Edit mode and return to the Initial selection screen.

Ctrl A Pressing the "Control" and "A" keys enables editing with joystick
digitizing in the Absolute mode. (Refer to the Unidex 21 Option
Manual for Joystick information)

Ctrl I Pressing the "Control” and "I" keys enables editing with joystick dig-
itizing in the Incremental mode. (Refer to the Unidex 21 Options
Manual for Joystick information.)

SECTION 3-3: MAIN EDIT SCREEN

Enter the filename to edit or the name of a file to be created.

If the attributes for an existing file have been established as "Read Only" (see Chapter 4;
File Mode) an applicable message will appear.

NOTE: [If a File attribute is "Read Only", it is not possible to save any on-
screen editing that is performed on the file.

The following Edit screen will be displayed:

(Program Block)
(Program Block)

CL: ON/OFF Ctrl: (Prev. page) (roll Down ) (Block #) (Erase} (Optional-edit}
LI: ON/QFF (Next page) (roll Up) (reTrieve} (Quit} (Copy) (Find)
(Set & run) (Get file)  (Replace) (Abort}  (Write & end)
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The following is a description of the "On Screen" Edit mode functions:

(Program Blocks) -

CI: ON/OFF -

LI: ON/OFF -

Ctrl Prev page -

Ctrl Next page -

Ctrl Set & run -

Ctrl roll Down -

Ctrl roll Up -

Program Blocks may be entered or edited from this listing. Use of
the "arrow" keys provides cursor placement.

The "Insert" key is used to toggle this function (Character Insert)
ON or OFF., When ON, characters are inserted without overwrit-
ing existing text.

The "Control" and "Insert" keys are used to toggle the Line Insert
Function ON or OFF. When ON, a new line is inserted with each
carriage return.

Press the "Control" and "P" keys to move the cursor to the previous
page. The PG UP key performs the same function.

Press the "Control" and "N" keys to move the cursor to the next
page. The PG DN key performs the same function.

The Set & Run function provides the ability to start the run of a
program at a selected block. This selection is used in conjunction
with the Machine Mode.

Use the "arrow" keys to move the cursor to the program block
where the run is to start, Press the "Control" and the "S" keys to ini-
tiate the function. The Machine Mode main screen will be dis-
played and the program segment may be run. (See Chapter 5:
Machine Mode)

Press the "Control" and "D" keys to scroll the program display to-
wards the display’s bottom.

Press the "Control" and "U" keys to scroll the program display to-
wards the display’s top.

AEROTECH,INC.
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Ctrl Get file - The Get file function provides the ability to retrieve and display an-
other existing file without leaving the Edit mode.

Press the "Control" and "G" keys. The following message will ap-
pear: Get Filename.type from, to. Enter the filename to be re-
trieved. Perform a <cr> if the file is to be inserted in it’s entirety.
If only certain blocks of a file are to be inserted, enter the block
numbers in place of from, to. The new file will be merged with the
existing file at the cursor location.

Ctrl Block # - The Block # function provides the option of displaying block num-
bers before each program block. Press the "Control” and "B" keys
to see: Number Program Blocks (Yes/No). Depress "Y" if numbers
are desired.

Ctrl reTrieve - The reTreive function is used to establish the location within a pro-
gram to which previously erased or copied block(s) are to be in-
serted. Move the cursor to the block number which will precede
the inserted block(s). Press the "Control”" and "T" keys, the
block(s) will be inserted within the program.

Ctrl Replace - The Replace function enables the user to change character strings
throughout the file without locating and-changing each string indi-
vidually.

Press the "Control" and "R" keys to see: FROM string (1 to 30
char.). Enter the character string to be replaced. The next mes-
sage will be: TO string (1 to 30 characters). Enter the replace-
ment character string. The last message will be: ALL files/# of
blocks. If the replacement is to occur in all blocks, enter "A". If
the replacement is to occur in a specified number of blocks only,
enter this number. '

Ctrl Erase - To erase blocks from a file, position the cursor at the first block to
be erased. Press the "Control" and "E" keys. The display will indi-
cate: How many blocks to buffer? Enter the number of blocks to
be erased (start with the block containing the cursor).

NOTE: FErased blocks remain in the system buffer and may be recalled by the
"reTrieve” function.
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Ctrl Quit -

Ctrl Abort -

 Ctrl Optional-edit -

Ctrl Copy -

Ctrl Write & end -

Ctrl Find -

Press the "Control" and "Q" keys to abandon the Edit function and
return to the Initial selection screen. All changes made to the file
are discarded.

Press the "Control" and "A" keys to abort a requested function
while in the Get file, Find, Replace, Erase and Copy editing func-
tions. You will then be returned to the program being edited.

Optional Menu Driven editing is an alternative method of creat-
ing or editing program blocks. It provides an easy method of pro-
gram editing, allowing the user to select a desired menu function
which in turn inserts the proper Machine code into a program
block. Menu Driven Editing may be used to program many com-
mon machine moves.

Press the "Control" and "O" keys to enter the Menu Driven Edit
mode. Refer to Section 3-4 for a detailed description of the Op-
tional Menu Driven Edit mode.

Press the "Control” and "C" keys to copy program blocks. The dis-
play will indicate: How many blocks to buffer? Enter the num-
ber of blocks to copy (start with the block containing the cursor.)

Press the "Control" and "W™ keys to save any changes and return
to the Main Selection screen.

The Find function searches a program, from the cursor block to
the end, for a specified string of characters. Press the "Control"
and "F" keys to activate the Find function. The display will indi-
cate: FIND string (1 to 30 char) <CR>. Enter the character
string for the search. The cursor will move to the first occurrence
of the specified string. Any editing function may then be per-
formed. Press the "Control" and "F" keys to resume the Find func-
tion.

AEROTECH,INC.
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SECTION 3-4: OPTIONAL MENU DRIVEN EDITING

Optional Menu Editing may be used to edit an existing program or to create a new pro-
gram.

When in the Main Edit screen, press the "Control" and the "O" keys to enter the Op-
tional Menu Driven Editing Mode,

The following screen will appear:

*&+MENU DRIVEN EDITING***

M > program flow 1 > increment/absolute
2 > english/metric 3 >corner rounding

4 > ac/deceleration 5 > cutter compensation
6 > contour/point 7 >2nd plane contour

~ > 3rd plane contour & > 4th plane contour

8 > 1-2 plane select * > 3-4 plane select

9 > dwellinlms = F > contour feedrate =

] > Axes hardware home =
[ > load axes position =

---- 1st & 2nd plane axes ---- == 3rd & 4th plane axes ----
X = I = X = i =
Y = ] = y = J =
Z= K = z = k=
U= P = u= p=

0 > advance =
; > comment =
CTRL - Quit, @erase, TAB (new), SPACE (next), BACKSPACE (previous) ?

The Optional Edit screen indicates the status of the program block at the cursor loca-
tion where the Optional Edit mode was initiated. If the block contains data not available
through any of the Menu Driven Editing functions it will be displayed at & > advance = .

Menu Driven Editing functions are selected by entering the symbol preceding the de-
sired function. Pressing the symbol key repeatedly will display the selections available as a
part of that function.
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A description of the elements of the Optional Edit Mode follows:

M > program flow

1 >increment/absolute

2 > english/metric

3 > corner rounding

Press the "M" key to establish program flow code. The selections
are; program stop, optional stop, end of program, end of data and
return to start,

Continue to press the "M" key until the desired program flow con-
dition is displayed. Press the "Enter" key, the machine code

( MO, M1, M2, M32, or M47) for the desired program flow condi-
tion is entered into the program block at the cursor location where
the Optional Edit mode was initiated.

Press the "1" key to establish incremental or absolute program
mode.

Continue to Press the "1" key until the desired positioning mode is
displayed. Press the "Enter" key, the machine code (G90/G91) for
the desired positioning mode condition is entered into the pro-
gram block at the cursor location where the Optional Edit mode
was initiated.

If no selection of position mode is made, all moves will be done in-
crementally.

Press the "2" key to establish units in either English or Metric.
When the desired unit is displayed, press the "Enter" key. The ma-
chine code (G70/G71) for the desired unit condition is entered
into the program block at the cursor location where the Optional
Edit mode was initiated.

If no unit is selected the program will be written in the units estab-
lished in the Parameter mode,

Press the "3" key to activate the corner rounding mode. Continue
to press the "3" key until yes or no is displayed. When the desired
condition is displayed, press the "Enter" key, The machine code
(G23, G24) is entered into the program block at the cursor loca-
tion where the Optional Edit mode was initiated.

If no condition is selected the non-corner rounding mode will be in
effect.
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4 > ac/deceleration

Press the "4" key to change acceleration/deceleration conditions.
Selections are ac only and de only. When the desired condition is
displayed, press the "Enter" key. The machine code (G8, or G9) is
entered into the program block at the cursor location where the
Optional Edit mode was initiated.

If no condition is selected both acceleration and deceleration will
be active.

§ >cutter compensationPress the "5" key to establish cutter compensation position. Selec-

6 > contour/point

7 > 2nd plane contour

tions are cancel, left or right. When the desired condition is dis-
played, press the "Enter” key. The machine code (G40, G41, or
(G42) is entered into the program block at the cursor location
where the Optional Edit mode was initiated.

If no condition is selected, cancel (no cutter compensation} will
be in effect.

Press the "6" key to specify the move type. Selections are point-to-
point, linear, CW circular, and CCW circular. When the desired
move type is displayed, press the "Enter" key. The machine code
(GO0, G1, G2, or G3) is entered into the program block at the cur-
sor position where the Optional Edit mode was initiated.

If no condition is specified, linear movement will be in effect.

Press the "7" key to specify the move type of the 2nd plane. The se-
lections are linear, CW circular and CCW circular.

When the desired move type is displayed, press the "Enter" key.
The machine code (G11, G12, or G13) is entered into the program
block at the cursor position where the Optional Edit mode was ini-

tiated.

If no condition is selected, linear movement will be in effect.
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~

& >4th plane contour

8 > 1-2 plane select

* >3-4 plane select

>3rd plane contour Press the "A" key to specify the move type of the 3rd plane. The se-

lections are linear, CW circular and CCW circular.

When the desired move type is displayed, press the "Enter" key.
The machine code (H1, H2, or H3) is entered into the program
block at the cursor position where the Optional Edit mode was ini-
tiated.

If no condition is selected, linear movement will be in effect.

Press the "&" key to specify the move type of the 3rd plane. The se-
lections are linear, CW circular and CCW circular.

When the desired move type is displayed, Press the "Enter” key.
The machine code (H11, H12, or H13) is entered into the program
block at the cursor position where the Optional Edit mode was ini-
tiated.

If no condition is selected, linear movement will be in effect.

Press the "8" key to specify the axis plane designations for the st
and 2nd plane. The selections are XY/ZU, ZX/YU, and YZ/XU.

When the desired axes designations are displayed, press the
"Enter" key. The machine code (G17, G18, or G19) is entered into
the program block at the cursor position where the Optional Edit
mode was initiated.

If no condition is selected, XY/ZU will be the designated as the st
and 2nd axes planes.

Press the "*" key to specify the axis plane designations for the 3rd
and 4th plane. The selections are xy/zu, zx/yu, and yz/xu. When
the desired axes designations are displayed, press the "Enter” key.
The machine code (H17, H18, or H19) is entered into the program
block at the cursor position where the Optional Edit mode was ini-
tiated.

If no condition is selected, xy/zu will be the designated as the 3rd
and 4th axes planes.

AEROTECH,INC.
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9 >dwell in 100ms =  Press the "9" key to specify a dwell within the program. Key in the
desired dwell time in 100ms blocks (7 digits maximum). The ma-
chine code (G4) will be entered into the program block at the cur-
sor position where the Optional Edit mode was initiated.

F > contour feedrate = Press the "F" key to specify the contour feedrate (inches/minute).
Key in the desired feedrate (9 digits maximum). The feedrate will
be incorporated into the program at the cursor position where the
Optional Edit mode was initiated.

] > Axis hardware home = Press the "]" key to specify an axis home within the program. Key in
the home reference position. The home reference position will be
entered into the program block at the cursor position where the
Optional Edit mode was initiated.

[ > load axis position = Press the "[" key to load in new axes references for the present axis
position. The machine code (G92) is entered into the program at
the cursor position where the Optional Edit mode was initiated.

0 > advance = A block of machine program to be edited that is not recognized by
the Menu Driven Edit Menu is displayed at the 0 > advance =.
Press the "0" key to edit the displayed 0 program block. When edit-
ing is complete press the "Enter” key.

; > comment = Press the ";" key to enter comments or notes to follow a program
block. Comments or notes are visible from within the program but
have no effect on the intent of the program.

CTRL - Quit Press the "Control" and "Q" keys to return to the Main Edit screen.

@ erase Press the "Shift" and "@" keys to erase the currently displayed pro-
gram block and associated comments.

TAB (new) Press the "TAB" key to insert a new program block into an existing
program.
SPACE Press the "SPACE" bar/key to bring the next program block into

the Optional Edit screen.
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BACKSPACE (previous) Depress the "BACKSPACE" key to bring the previous program
block into the Optional Edit screen.

When Optional Menu Driven Editing is complete, press the "Control” and "Q" keys to
return to the Main Edit Menu. To save program changes that were made in the Optional
Menu Driven Edit Mode, depress the "Control" and "W" keys.

OPTIONAL MENU EDITING PROGRAM EXAMPLE

Optional Edit Menu Entry Resulting Program
1 X.Y,Z (REF, X,Y,Z)
2 Enter English G70

1 Enter Absolute G90

F 1000 F1000

X 10.

YS. X10.,Y5.

92 G4 FO.5.

X 20.

Y10. X20.,Y10.

M Enter program stop MO
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CHAPTER 4: FILE MODE

SECTION 4-1: INTRODUCTION

The Unidex 21 provides a full range of file management capabilities. Through the key-
board, files which are retained in the Unidex 21’s internal memory as well as files access-
able through the optional floppy disk drive, may be listed, verified, transferred, etc.

This chapter provides a detailed description of each of the Unidex 21 file management
functions.

SECTION 4-2: GETTING STARTED

Foliowing Power-Up the initial selection screen below is displayed:

UNIDEX 21 Version xx

EPROM OK PARAMETER OK RAM checksum
User’s RAM (bytes) = xxooxxxx

Edit, File, Machine, Parameter, Test, System, Batch, Console, Debug

Press the "F" key to enter the File Mode. The following message will be displayed:

Attril, Backup, Copy, Dir, Erase, Input, Qutput, PLC, Load-from-puointer,
Rename, Sumcheck, Transfer, Verify, aXiscal, Ctrl Quit

> Select function
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SECTION 4-3: FILE MANAGEMENT FUNCTIONS

4-3-1: ATTRIBUTES

The File Attribute function permits the user to establish conditions to limit the accessi-
bility of a particular file.

Press the "A" key to establish the access attributes of a file.
The Display will be:

Memory file attribute function
> Ctrl - Quit, filename.type =

Press the "Control” and "Q" keys to return to the main File menu.

Enter the name of the file to set attributes.
The display will be:

> Read only? Write - read? No change?

Read Only - Press the "R" key to prevent any alterations from being made to
the file, While Attribute is set to Read only, an attempt to alter the
file, will result in the following message:

File Attribute Read Only. Hit "Enter" to continue

Write-Read - Press the "W" key to allow editing of the designated file.

No change - - Press the "N" key to retain a previously established attribute. No
change is most often used when the Attribute function has been
entered inadvertedly and no status change is desired.
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4-3-2: BACKUP

The File Backup function provides file management utilities for the optional Floppy
Disk Backup system. Press the "B" key to see the following Backup sub-menu:

Floppy disk utility

Attrib, Dir, Erase, Format, Output, Rename, Verify, Ctrl Quit,
Load-to-Memory, Save-to-disk

> Select function:

4.3-2-1: BACKUP ATTRIBUTES
Press the "A" key to establish the access attributes of a floppy disk file.
The Display will be:

Disk file attribute function
> Ctrl - Quit, filename.type =

L]

Press the "Control" and "Q" keys to return to the main Backup File menu.

Enter the name of the file to set the attributes.
The Display will be:

> Read only? Write - read?  No change?

Read Only - Press the "R" key to prevent alterations from being made to the
file. While Attribute is set to Read only, any attempt to alter the
file, will result in the following message:

File Attribute Read Only. Hit "Enter” to continue

Write-Read - Press the "W" key to allow editing of the designated file.
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No change - Press the "N" key to retain a previously established attribute, No
change is most often used when the Attribute function has been en-
tered inadvertently and no status change is desired.

4-3.2-2: BACKUP DIRECTORY
Press the "D" key for a directory of the files available from the floppy disk drive.
The display will be:

Disk file name Type _ Status Length Last edit date

----------------------------------

More, others Quit
> press any key to Quit, Mem.left (bytes) = xoooox

Disk file name - The name of all files contained on the floppy disk will be listed

below,
Type - The file name extension is listed below.
Status - The file Status column indicates the Attribute setting of a file. A

file having a "R" in this column has been set for "Read only"
through the Attribute function. This file cannot be altered in any
way. A file having a "B" in this column indicates the file consists of
binary data. A file with no entry in this column is set for "Write -
Read" and may be altered by the User.

Length - The file Length column indicates the number of bytes a file occu-
pies on the disk.

Last Edit Date - The Last Edit Date column indicates the date a file was last cop-
ied.

Memory.left (bytes) - "Memory left" indicates the number of bytes still available on the
floppy disk.

Press any key to return to the Backup file menu.
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4-3-2-3: BACKUP ERASE
Press the "E" key, the display will be:

> Ctrl Quit, filename.type =

Press the "Control" and "Q" keys to return to the Backup file menu.
Enter the filename.type to be erased. The file will be erased from the disk.

4-3-2-4;: BACKUP FORMAT

The Format function is used to format a floppy disk within the Unidex 21’s disk drive.
Prior to formatting a disk, the disk configuration, single or double sided, must be selected in
the Parameter Mode (Chapter 6).

From the Backup file menu, press the "F" key. The display will be:

WARNING!! Format will erase all data on disk.

> Press < CR> to continue, any other key to quit.

When format of the disk is complete the following message will be displayed:

= Pgrmat complete, Format another? (Yes/No)

4-3-2-5: BACKUP OUTPUT
The Output function permits the user to send files from the floppy disk to the RS-232
Output.
Press the "O" key to initiate the RS-232 output function.
The display will be:

Qutput files from disk to R§-232/IEEE488
> Ctrl - Quit, Ctrl - All <CR>, filename.type =

Press the "Control” and "Q" keys to return to the main Backup File menu.
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Press the "Control" and "A" keys to send all files on the floppy disk through one of the
RS-232 ports or the IEEE-488 Port.

Enter the filename.type to be sent through the RS-232 or IEEE-488 Port.
The display will be:

> port-A, port-B, leeed§8, Ctrl-Quit

Press the "A" key to send the file through RS-232 Port-A. Press the "B" key to send the
file through RS-232 Port-B.

Press the "I" key to send the file through the IEEE-488 Port.

The file output format will be:
(header)
%
file text
(end-of-file)

Press the "Control" and "Q" keys to return to the main Backup File menu.
4-3-2-6: BACKUP RENAME

Press the "R" key to change the name of a file on the floppy disk.
The display will be:

Rename file in disk
> Ctrl-Quit, filename.type =

Press the "Control" and "Q" keys to return to the main Backup File menu.
Enter the filename.type to be renamed.
The display will be:

> Ctrl-Quit, filename.type

Press the "Control” and "Q" keys to return to the main Backup File menu.
Enter the new filename.type.
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4-3-2-7: BACKUP VERIFY

The Verify function provides the user with a method of checking files and or recorded
data that has been copied onto the floppy disk, against the original file that remains in sys-
tem memory.

Press the "V" key to initiate file or data verification. The display will be:

Verify file or recorded data from disk to memory
= Ctrl-Quit, Ctrl-All < CR> filename.type =

Press the "Control” and "Q" keys to return to the main Backup File menu.

Press the "Control", "A" and "Enter" keys to Verify all the files on the floppy disk against
the corresponding files in the system memory.

NOTE: Recorded (Binary) data files must be verified individually.

Enter the filename.type from the disk, which is to be verified.
The display will be:

> Ctrl-Quit, filename.type =

Press the "Control” and "Q" keys to return to the main Backup file menu.
Enter the memory filename.type to be used to verify the disk file.

Following file verification, one of two messages will be displayed:

Verify OK, press any key to continue

Verify fail, press any key to continue.

Press any key to return to the main Backup file menu.
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4-3-2-8: BACKUP QUIT
Press the "Control” and "Q" keys to return to the main File menu.

4.3-2-9: BACKUP LOAD-TO-MEMORY

The Load-to-Memory function is used to transfer files from the disk drive to the Unidex
21 memory. Depress the "L" key to initiate the Load-to-memory function.

The display will be:

Load file(s) or recorded data from disk to memeory
> Ctrl-Quit, Ctri-All <cr>, filenametype =

Press the "Control" and "Q" keys to return to the main Backup File menu.

Press the "Control" and "A" keys to load all of the files contained on the floppy disk into
the Unidex 21 memory.

NOTE: Recorded (Binary) data files must be loaded individually

Enter the disk filename.type which is to be loaded into the Unit’s memory.
The display will be:

> Ctrl-Quit, filename.type =

Enter the filename.type of the file which will reside in the Unidex 21’s memory.

NOTE: The Load-to-memory function will not over-write an existing file. To
update a file in memory from the floppy disk, it is necessary to first
erase/rename the file from the Unidex 21 memory, then load the file
from the disk to memory.
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4-3-2-10: BACKUP SAVE-TO-DISK '

The Save-to-disk function allows the User to copy files from the Unidex 21’s memory
onto the Floppy disk. Depress the "S" key to initiate the Save-to-disk function.
The display will be:

Save file(s) or recorded data from memory to disk
> Ctrl-Quit, All, Recorded <c¢r>,file =

Press the "Control" and "Q" keys to return to the main Backup File menu.

Press the "Control", "A" and "Enter" keys to copy all files from the Unidex 21’s memory
to the Floppy disk.

Press the "Control"” and "R" keys to copy Recorded (Binary) files from the Unidex 21’s
memory to the Floppy disk.
NOTE: Recorded (Binary) data files must be backed up individually.

Enter the filename.type of the file to be saved.
The display will be:

> Ctrl-Quit, filename.type =

Enter the disk filename.type which will receive the file being saved.

NOTE: The Save-to-disk function will not over-write an existing file. To up-
date a file onto floppy disk from memory, it is necessary to first
erase/rename the file from the disk, then save the file from memory to
disk.

4.3-3: COPY

The File Copy function permits the user to duplicate files within the Unidex 21’s mem-
ory. Press the "C" key from the main File menu to see:

Copy file from memory to memory
> Ctrl-Quit, filename.type =

Press the "Control" and "Q" keys to return to the File main menu.
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Enter the filename.type of the origin file.

The display will be:

> Ctrl-Quit, filename.type =

Press the "Control" and "Q" keys to return to the main File menu.
Enter the new filename.type. The file will be copied to this name.

4-3-4: DIRECTORY
To initiate a Directory listing of the Unidex 21’s memory, press the "D" key. The display

will be:
memory file name type. status length sumchk tast edi

> More, others Quit
> Press any key to quit, memory left (bytes) = xoooox allocated memory = x0xxxxx

Memory Filename -  The names of all of the files contained in memory will be listed
below.

Type - The file name extension is listed below.

Status - The file status column indicates a file’s Attribute setting. A file

having an "R" in this column has been set for "Read only" through
the Attribute function. This file cannot be altered in any way. A
file with no entry in this column is set for "Write-read" and may be
edited by the User.

A file with an "A" in this column is set "Active" to run and cannot
be altered. This is established in the Machine mode.

Length - The file Length column indicates the number of bytes a file occu-
pies in memory.
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Sumchk - The alpha-numeric number listed in the Sumchk column is derived
from an internal summation of the bytes in a file. It is used for file
integrity verification.

Last edit date - The last edit date column indicates the most recent date a file was

created or copied.

Memory left - "Memory left" indicates the number of bytes still available in the
Unidex 21’s memory.

Allocated memory - The number of memory bytes, allocated by the MALC command
to run backround functions.

Press any key to return to the File menu.
4.3.5: ERASE

The Erase function permits the user to delete entire files from the Unit’s memory.
Press the "E" key to see:

> Ctrl Quit, filename.type =

Press the "Control" and "Q" keys to return to the main File menu.

Enter the filename.type to be deleted. The file will be deleted from the Unidex 12’s
memory.

4-3-6: INPUT
The Input function is used to import files through one of the RS- 232 ports or the I[EEE-
488 port into the Unidex 21’s memory,

Press the "I" key to initiate the Input function.
The display will be:

> Input file from RS-232 /IEEE488 to memory
> port-A, port-B, IEEE488, Ctrl-Quit
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Press the "A" key to receive the file through the RS-232, Port A.
Press the "B" key to receive the file through the RS-232, Port B.
Press the "I" key to receive the file through the IEEE-488 Port.
The display will be:

> Port-A/B, IEEE488 to
> Ctrl-Quit, filename.type =

Press the "Control" and "Q" keys to return to the main File menu.

Enter the filename.type to be received through the RS-232 or IEEE488 Ports. The file
will be input into the Unidex 21’s memory. The source file must contain a "%" at the begin-
ning of valid data and an "end-of-file" code at the end.

4-3-7: OUTPUT

The Qutput function is used to send files from the Unidex 21’s memory through one of
the RS-232 ports or the IEEE488 port.

Press the "O" key to initiate the Qutput function.
The display will be:

> Output files from memory to RS-232/IEEE488
> Ctrl-Quit, Ctrl-All <cr>, filename.type =

Press the "Control" and "Q" keys to return to the main File menu.

Press the "Control", "A" and Enter keys to output all files from the Unidex 21’s memory,
through the RS-232 or IEEE488 ports. '

Enter the filename.type to be output through the RS-232 orIEEE488 ports.
The display will be:

> port-A, port-B, IEEE488 .Ctrl-Quit
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Press the "A" key to send the file through the RS-232, Port A.

Press the "B" key to send the file through the RS-232, Port B.
Press the "I" key to send the file through the IEEE-488 Port.

The file output format for a single file is:

(header)
Z
file text

(end-of-file)

The file output format for multi-files is:

NOTE:

(header)

%

file text
(end-of-file)
(header)

%

file text
(end-of-file)

ooooooooooooo

(end-of-all-file)

The Unidex 21 is equipped with an RS-232/IEEE-488 Time-out fea-
ture. When sending or receiving data, if the external device does not
respond to input/output in a predetermined length of time (see Chap-
ter 6: Parameter Mode) an error message will be displayed.

Press the "Control" and "Q" keys to return to the main File menu.
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4-3-8: RENAME
The Rename function permits the renaming of any file in the Unidex 21’s memory.
Press the "R" key, the display will be:

Rename file in memory
> Ctri-Quit, filename.type =

Press the "Control" and "Q" keys to return to the main File menu.

Enter the filename.type of the file to be renamed.
The display will be:

> Ctrl-Quit, filename.type =

Press the "Control" and "Q" keys to return to the main File menu.
Enter the new filename.type. The File will be renamed.

4-3-9: PLC
The Programmable Logic Controller Option. (Refer to the Unidex 21 Option Manual
for a description of the PLC option.)

4-3-10: LOAD-FROM-POINTER
The Load-from-pointer function provides access to files stored in a User’s auxiliary
memory board. Press the "L" key, the display will be:

Load file from address pointer to user’s memory
> Ctrl-Quit, Address pointer (Hexadecimal) = xox

Press the "Control” and "Q" keys to return to the main File menu.

Enter the Hexadecimal file location. The display will be:

> Ctrl-Quit, filename.type =
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Press the "Control” and "Q" keys to return to the main File menu.

Enter the filename.type for the file being loaded. The source files being loaded must
contain a "%" at the beginning of valid data and an "end-of-file" code at the end. (See Chap-
ter 6: Parameter Mode.) The file will now appear in the system directory.

4-3-11: SUMCHECK

The Sumcheck function is used to compare a file contained in the systems memory
against a file which has been output through an RS- 232 or IEEE-488 port. Press the "S”
key to initiate the Sumcheck function.

The display will be:

Qutput memory file sum-check to RS-232/1EEE488
> Ctrl-Quit, filename.type =

Press the "Control” and "Q" keys to return to the main file menu.

Enter the filename.type. The display will be:

> port-A, port-B, IEEE488, Ctrl-Quit

Press the "A" key to send the sumcheck to RS-232 Port A.

Press the "B" key to send the sumcheck to RS-232 Port B.

Press the "I" key to send the sumcheck to the IEEE-488 Port.
Press the "Control" and "Q" keys to return to the main File menu.

4-3-12: TRANSFER
The Transfer function establishes communication with another AEROTECH device.

NOTE: A file must have been previously developed to initialize the peripheral
AEROTECH device.
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Press the "T" key to initiate the Transfer function. The following series of displays are
applicable when establishing communication with another AEROTECH device.

Transfer data to another AEROTECH system
> Ctrt-Quit, filename.type =

Press the "Control" and "Q" keys to return to the main File menu.

Enter the filename.type of the initialization file to activate the Transfer function. The
display will be:

Ctrl-Quit, Input-file, Qutput-file, Transfer-only:

Press the "Control" and "Q" keys to return to the main File menu.

Press the "I" key to Input a file from another AEROTECH device. The display will be:

> Input file alter transfer complete
> port-A, port-B, IEEE488, Ctrl-Quit

Press the "A" key to input the file through RS-232 Port A,

Press the "B" key to input the file through RS-232 Port B.

Press the "I"key to input thr file through the IEEE-488 Port
Press the "Control" and "Q" keys to return to the main File menu.

The display will be:

> port-A/B , IEEE488,to
> Ctrl-Quit, filename.type =

Press the "Control" and "Q" keys to return to the main File menu.
Enter the filename.type to which the the file being input will be written.
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To Output a file to another AEROTECH device following initialization of the Transfer
mode, press the "O" key. The display will be:

> Output file after transfer complete
> Ctrl-Quit, Ctrl All, filename.type

Press the "Control" and "Q" keys to return to the main File menu.

Press the "Control" and "A" keys to Output all files from the User’s Unidex 21 memory
to another AEROTECH device.

Enter the filename.type of the file which is to be Output from the User’s Unidex 21.

The display will be:

> port-A, port-B, IEEE488, Ctrl-Quit |

Press the "A" key to Output the file through RS-232 Port A,
Press the "B" key to Output the file through RS-232 Port B.

Press the "1" key to Output thr file through the IEEE-488 Port.
Press the "Control" and "Q" keys to return to the main File menu.

"“Transfer-only” sends only the initialization file from the User’s Unidex 21 to the periph-
eral AEROTECH device. When the "Transfer- only" function is complete, communication
is possible between the AEROTECH device and the User’s Unidex 21.

Press the "T" key, the display will be:

| Transfer data to another AEROTECH system .
‘ > Ctrl-Quit, filename.type =
l

Press the "Control” and "Q" keys to return to the main File menu.
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Enter the filename.type of the initialization file.
The display will be:

> Transler data anly
> port-A, port-B, IEEE488, Ctrl-Quit

Press the "A" key to transfer data through RS-232, Port A.

Press the "B" key to transfer data through RS-232, Port B.

Press the "I" key to transfer the data through the IEEE-488 Port.
Press the "Control" and "Q" keys to return to the main File menu.

4-3-13: VERIFY
The Verify function provides the User with a method of assuring that file manipulations

have not affected the integrity of a file.

Press the "V" key from the main File menu. The display will be:

Verify file from memory to memory:
> Ctrl-Quit, filename.type =

Press the "Control" and "Q" keys to return to the main File menu.
Enter the filename.type of the the file to be verified.

The display will be:

> Ctrl-Quit, filename.type =

Press the "Control" and "Q" keys to return to the main File menu.

Enter the filename.type of the file to which the file to be verified should be compared.

UNIDEX 21: USER’S MANUAL 4-18 AEROTECH, INC.



CHAPTER 4: FILE MODE

4-3-14: AXISCAL

The aXiscal function provides the User with alternatives for storing Axis Calibration
data. Calibration data may either be saved from the Indexing Board to RAM in the form of
a file, or loaded as a file from RAM to the Indexing Board for processing.

Press the "X" key from the main File menu. The display will be:

Axis calibration data, Save to RAM or Load to INDEXING 1

>ctrl - Quit, S1to S8, L1to L8 !

Press the "Control" and "Q" keys to return to the main File menu.

Press S1 through S8 to transfer Axis Calibration data from the Indexing Board to a file
to be stored in RAM. The display will be:

r

> ctrl - Quit, filename.type

Press the "Control" and "Q" keys to return to the main File menu.

Enter the Filename.type of the file to which the Axis Calibration data will be saved in
RAM.

Press L1 through L8 to load an Axis Calibration file to the Indexing Board for process-
ing. The display will be:

i - ' !
| |
> ctrl - Quit, filename.type

Press the "Control" and "Q" keys to return to the main File menu.

Enter the Filename.type of the Axis Calibration file that is to be loaded to the Indexing
Board for processing.

NOTE: Comments may be added to a File containing Axis Calibration data
by preceeding the text with a ";". (See the Unidex 21 Programming
Manual for details on the use of the ";". ) All data located between the
"" and the block’s end is ignored by the Unidex 21.
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4-3-15: CTRL-QUIT
Press the "Control" and "Q" keys to return to the initial selection menu.
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CHAPTER 5: THE MACHINE MODE

3-1: INTRODUCTION

The Machine Mode is the mode in which programs are run and axis motion will occur.
Prior to entering the Machine Mode, make certain that the appropriate Parameters have
been established. (See Chapter 6: The Parameter Mode)

WARNING: Prior to entering the Machine Mode, make certain all hard-
ware is configured such that no injury to personnel or damage
to equipment will occur.

The following sections provide detailed information concerning Machine Mode pro-
gramming and operation.

SECTION 5-2: GETTING STARTED

Following Power-Up, the initial selection screen is displayed:

UNIDEX 21 Version xx

@ EPROM OK PARAMETER OK RAM checksum
User’s RAM (bytes) = xoexxxx

Edit, File, Machine, Parameter. Test, System, Batch, Console, Debug
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Press the "M" key to enter the Machine Mode. The following screen will be displayed:

X 0.000 X 0.000
Y 0.000 Y 0.000
Z 0.000 z 0.000
U 0.000 u 0.000
Hi H11 H17 G1 G11 ...... {system codes) Feedrate = 0.00 0.00
(program)

Ctrl (Auto/Single [S)]) (C-start) (Error ack) (Feedhold) (Track) (D-Scope)(Quit)

> Home, Jog, Mdi, Run, Slew, Wheel, Ctrl- ~ Abort  select :

SECTION 5-3: MACHINE MODE SCREEN DESCRIPTION

A description of the display follows:

5-3-1: X 0.000 x 0.000
Y 0000 1y 0.000

Relative tracking position is displayed for each axis as the program is run. Position is dis-
played either in machine or program steps (See Chapter 6: Parameter Mode).

5-3-2; (system codes)

These codes indicate the status of the following parameters:
Contour Type (G1,G2,G3,GS5,H1,H2,H3,H5)
Contour Plane ((G17,G18,G19,H17,H18 H19)
Corner/Non-Corner Rounding (G23,G24)
ICRC (G40,G41,G42)
Metric/English (G71/G70)
Absolute/Incremental (G90/G91)
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5-3-3: Feedrate

Feedrate is the speed at which the axes execute a programmed move. The left display in-
dicates the Feedrate as programmed. The right display indicates the programmed Feedrate
multiplied by the MFO% value.

5-3-4: (Program display)
Each block of the program is displayed as it is being executed. If Block numbers have
been established in the Edit Mode they will be displayed before each block.

5-3-5: Ctrl (Auto/Single [S/A]
A program may be run one block at a time or continuously from start to finish. The de-

fault setting runs the program one block at a time. Press the "Control" and "C" keys, or the
Front Panel’s CYCLE START button to step through the program.

Press the "Control" and "A" keys to run the program automatically.

5-3-6: Cycle Start
Press the "Control" and "C" keys or the Front Panel’s CYCLE START key to step
through a program that is to be run, one block at a time.

The Cycle Start function may be factory set to respond to continuous key depression in
one of two ways; either continuous key depression will have no effect on the single pro-
gram block run, and each key depression will run only one block, or continuous key depres-
sion will result in program blocks being run one after another as long as the key continues
to be depressed.

This function may also be used to continue a program following a Program Stop (M0) or
Optional Program Stop (M1).

5-3-7: Error ack
At times, during the run of a program, an error message may appear. If instructions are
not provided to alleviate the error condition, the message may be cleared to permit further
action, by depressing the "Control" and "E" keys, acknowledging the error message and con-
tinuing with the requested function..
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5-3-8: Feedhold

Press the "Control" and "F" keys to halt all axis motion. The Front Panel FEEDHOLD
key may also be used for this function. Press the "Control" and "F" keys a second time to re-
sume axis motion.

Several conditions exist concerning the Feedhold operation :
1) Use of the Abort function while in the Machine Mode will cancel a
previously established Feedhold.

2) If a Feedhold is initiated while using the Mdi function of the Machine Mode,
in order to quit the function, either the Feedhold must be released to allow
completion of the move or the move must be aborted ("Control" " ™).

3) If a Feedhold is initiated while in the Machine Mode’s Jog function, in order
to quit the function, either the Feedhold must be released to allow
completion of the move, or the system must be Reset. Aborting the move
("Control™ ™~ ") will not permit exit from the Jog function.

4) If a Feedhold is initiated when a program is in the Machine Run Mode the
following message will be displayed:

> <release feedhold >, Jog, Wheel, Ctrl- ~ abort  select:

Press the "Control" and "F" keys or the Front Panel FEEDHOLD key
to cancel the Feedhold and continue running the program.

Press the "J" key to enter the Jog mode. (See Section 5-3-13 for a
description of the Jog function.)

Press the "W" key to enter the Handwheel mode. (See Section5-3-17 for
a description of the Handwheel function.)

Press the "Control” and "~ " keys to abort this function and return to the
Machine Mode menu.
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5-3-9: Track

The Unidex 21 automatically updates the Machine Mode tracking display unless in-
structed otherwise from within the program (TRAK,0) or through an MDI entry. When the
automatic tracking has been disabled in one of these ways, current information may be dis-
played by depressing the "Control" and "T" keys.

5-3-10: D-Scope

The Digital Scope function permits the User to view positioning functions while a pro-
gram is being run.

Press the "Control” and "D" keys to enter the D-Scope Mode.
The display will be:

CH1
{(Axis State}
s/d 0000

gnd 000 el

cHz _
{Axis State)

s/d 0000 g2
gnd 000
CH3 _
{Axis State)
s/d 0000
end 000 g3
axis X time/div in mS = 0000
P 00000000 00000000
: i : Fi-d F2-
1 00000000, 00000000 Select items: own up
b 00000000, 00000000 Adjust Setting: F3-inc F4-dec
1 00000600, 00000000 Gain Adjust Size: F5—*10 F6~/10 00000000
12 00000000, 00000000

shift-pause F7-Quit FB-save gain
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The following is a description of the Digital Scope functions:
CH1_/CH2_/CH3_ The axis to be profiled is entered at this location. Three axes pro-
files may be viewed simultaneously.

Axis State The User selects the Axis State to be profiled. The Axis States
available for profiling are;

mS Command - displays the motion profile that is currently
executing.

Position Error - displays an indication of the difference between
the requested position and the actual position.

Integral Error - displays the accumulation of the position error.

Velocity Error - displays an indication of the difference between
the requested velocity and the actual velocity.

s/d The desired number of machine steps per vertical division is en-
tered at this location.

gnd Indicates the relative location of the ground to the baseline.

Axis_ Designates the name of the axis for which the gain and
feedforward settings are displayed.
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The following group of settings are the PID and Feedforward Gains for a designated
axis. The first number is the default setting or the setting that has been established within
the Auto-Tune procedure. (Refer to Chapter 6 : Parameter Mode, of the Unidex 21 User’s
Manual.) The second number may be established by the User as a proposed PID or
Feedforward setting. These settings may be modified by the User and the effect upon the
motion profile can be monitored on the display. When the desired system response is ob-
tained, these settings may then be saved and will become the new default parameters.

P 00000000,

I 00000000,
D 00000000,
fl 00000000,
f2 00000000,

time/div in mS

Select Items

Adjust Settings

Gain Adjust Size

Shift

00000000 Proportional Gain Setting.

00000000 Integral Gain Setting

00000000 Derivative Gain Setting

00000000 Velocity Feedforward Setting

(00000000  Acceleration Feedforward Setting
Provides the User the ability to establish the number of
milli-Seconds each division will represent.

The F1 key moves the cursor down through the list of options.
The F2 key moves the cursor up through the list of options. The
cursor must be located at the setting to be altered.

When the cursor is located at the setting to be changed, the F3 key
may be used to increment through the setting variables. The F4
key may be used to decrement through the setting variables.

Increments (F5) or decrements (F6) by a power of 10 the constant
that is located to the far right of F6. This constant is used to mod-
ify PID and Feedforward Gains (i.e. when the constant is set at
1000, pressing F4 or F3 will cause the selected Gain vaiue to incre-
ment or decrement by 1000).

Causes the display to pause.
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Quit Press the F7 key to quit the D-Scope Mode and return to the Ma-

chine Mode.
Save Gain Press the F8 key to save the Gain and Feedforward settings that

were established while in the D-Scope Mode.

5-3-11: Quit
Press the "Control" and "Q" keys to return to the previous selection screen.

5-3-12: Home
The Home function of the Machine Mode is used to send any axis to it’s Home position.
It it is requested within a program, all axis movement is stopped and the selected axis is re-
turned to it’s Home position.

The Feedrate and direction of the Home move is established within the Parameter
Mode (Chapter 6 of this manual).

Following a Home function the Auto-Single run mode returns to the default of Single
block movement.

Press the "H" key from the main Machine menu to select the axis to send Home. The dis-
play will be:

home > X (X axis) Y (Yaxis) Z (Zaxis) U (U axis)
(selected axis) X (xaxis) y(yaxis) z(zaxis) u(uaxis)

Press the key(s) of the axes to be sent Home. If the Tracking display is ON, the axis posi-
tion display for the appropriate axis should go to zero. When axes selection is complete,
press the "Control" and "Q" keys to return to the main Machine Mode menu.
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5-3-13: Jog

The Jog function enables the User to move one axis at a time with the use of the
Keyboard’s arrow keys.

The assignment of arrow key/axis and direction is done in the Parameter Mode’s Axis
settings (Chapter 6). The default setting for positive direction is CW. The default settings
for arrow/axis assignment are as follows:

Press the "Control" and "G" keys to toggle between arrow/axis keys 1-4 and 5-8.

Axis 1-4 Axis 5-8

Xaxis = 6-4 keys x axis = 6-4 keys
Y axis = 9-1 keys y axis = 9-1 keys
Z axis = 8-2 keys z axis = 8-2 keys
U axis = 3-7 keys u axis = 3-7 keys

Press the "J" key to enter the Jog function. The following menu will be displayed:

jog> Top, High, Medium, Low, Step, Velocity, Ctrl-(Return), (Preset) (Group 1)
<speed = (T/H/M/L/S} increment = (10000/1000/106/10/1) steps

NOTE: If a Feedhold is initiated while in the Machine Mode’s Jog function,
in order to quit the function, either the Feedhold must be released to
allow completion of the move, or the system must be Reset. Aborting
the move ("Control™ ™ ") will not permit exit from the Jog function.

5-3-13-1: Speed/Increment

Press the "T", "H" "M" "L" or "S" keys to set the axis speed or incremental distance of a
jog move.

The Jog/Velocity function permits the User to jog an axis at a set speed but with no set
incremental distance. The axis will continue to move as long as the arrow key is depressed.
(The Jog/Velocity function is not valid forUnidex 21, Mode! U21B used in conjunction with
a TeleVideo 905 Video Display Terminal.)
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5-3-13-2: Return

The Return function permits the User to send the axis to the position established by the
Preset function. (See next Section)

5-3-13-3: Preset
The Preset function is used to establish a temporary point to which the User desires to
return. Use the Preset function as follows:
Jog the axis to a desired location. Press the "Control" and "P" keys to temporarily
store this point.
The axis may now be jogged to another location, pressing the "Control" and "R" keys
will return the axis to the Preset location.
The Preset location remains until overwritten.

5-3-13-4: Group 1/2
Group 1 consists of axes 1-4 (X, Y, Z,U). Group 2 consists of axes 5-8 (x,y, z,u ). Press
the "Control" and "G" keys to toggle between Group 1 or Group 2.

5-3-14: Mdi (Manual Data Input)

Mdi (Manual Data Input ) allows the user to stop a program run, enter a move or
change a status, then return to the program run. A status change by the Mdi function over-
rides those previously established in the program. The "up arrow” and "down arrow" keys
may be used to recall previously entered Mdi data. (See Chapter 6 of this manual for Pa-
rameter Mode information, and the Unidex 21 Programming Manual for programming in-
formation.) '

NOTE: If a Feedhold is initiated while using the Mdi function of the Machine
Mode, in order to quit the function, either the Feedhold must be re-
leased to allow completion of the move or the move must be aborted
("Control"" ™).

5-3-15: Run
The Run function provides the User with the ability to execute a complete program.
Press the "R" key to begin a program run, the following message will be displayed:

run > Filename.type =
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The Filename.type of the program to be run may be entered or the "up arrow” and/or
"down arrow" keys may be used to recall previously run filenames. Press Enter when the
desired filename is displayed. If the "Single/Auto"” function is set to "A" the program will
soon begin to run. If the "Single/Auto” function is set to "S" only the first block of the pro-
gram will run. Subsequent blocks must be run by pressing the "Control" and "C" keys or the
CYCLE START key of the Front Panel. If the program was initially set to run Single and is
switched to Auto the "Control" and "C" keys and or the Front Panel CYCLE START key
must be pressed to start program run.

NOTE: Some Unidex 21 systems may be factory configured such that the pro-
gram will not begin to run until the "Control” and "C" keys or the
Front Panel CYCLE START Kkey is depressed.

The "Control" and "Quit" keys may be pressed to exit the Machine Mode during the run-
ning of the program. The program will continue to run although other Unidex 21 functions
are available to the User.

NOTE: If a Feedhold is initiated when a program is in the Machine Run
Mode the User is given the option of entering the Jog or Handwheel
Mode then returning to the program run. (See Item 5-3-8 for details
concerning Machine Mode Feedhold.)

5-3-16: Slew
The Slew function is used in conjunction with the Joystick or Trackball option. It pro-
vides a function similar to Jog in that it permits manual axis movement. In addition to being
accessable from the main Machine Mode it may also be activated from the "Mdi" mode or
from the User’s program.

When activated from the Machine Mode all axes are enabled and under Joystick/Track-
ball control.

The following Joystick/Trackball settings are available from the Parameter Mode (Chap-
ter 6):

Joystick/Trackball Axis pairings for Slew operation. S
Assignment of positive direction. The default setting for positive direction is CW.

An absolute window may be established governing axis movement while under
Joystick/Trackball control.
The Joystick/Trackball Hi/Lo speed (steps/sec).
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Press the "S" key from the Machine Mode main menu to activate the Slew function.
The display will be:

Slew > Joystick, Trackball

Press the "J" key if a Joystick is being used, Press the "T" key if a Trackball is being used.

Refer to the Unidex 21 Options Manual for detailed instructions concerning Joy-
stick/Trackball use.

5-3-17: Wheel
Press the "W" key from the Machine Mode main menu to activate the Unidex 21 for
Handwheel use. The display will be:

Handwheel X(X )Y )Z(Z )y uU )
(selected axis) x(x ) yly ) z(z ) ulu )
Disarm (D/A) Input (1/2) High (XXX) Low

Press the key of the axis to be active for Handwheel use. The selected axes name will be
displayed at the lower left corner of the display.

Upon axis selection the Disarm status will change to Armed (A).

NOTE: During Handwheel operation the Handwheel may be disarmed at any
time by pressing the "D" key.

Input is available from one of two ports. Press the "I" key to toggle between Input ports
1 and 2.

The ratio of Handwheel increments to machine steps is established by the High/Low set-
tings of this display. ‘ '
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Press the "H" key to increase the number of machine steps equal to each Handwheel in-
crement. (Pressing the "H" key increases the machine steps in increments as established in
the Parameter Mode (see Chapter 6 of this Manual for Parameter information). Press the
"L" key to decrease the number of machine steps equal to each Handwheel increment.
(Pressing the "L" key decreases the machine steps in increments as established in the Param-
eter Mode (see Chapter 6 of this Manual for Parameter information). (Refer to the Unidex
21 Options Manual for detailed Handwheel operating instructions.)

NOTE: If the Handwheel has been previously enabled by an Mdi entry or pro-
gram command, entering the Handwheel function through the Ma-
chine Mode allows the User to establish different parameters and use
the Handwheel. At the conclusion of Machine Mode Handwheel use
the Machine Mode Handwheel function may be "quit" and the Hand-
wheel settings will return to those established through the Mdi or Pro-
gram.

5-3-18: Ctrl- ™ Abort

A program being run or Mdi data being entered, may be aborted by pressing the "Con-
trol" and "~ " keys. The program run will stop and the files set to an inactive status. Mdi

data will be abandoned. If a Home or Slew move is in progress, the current move will be
completed before the files are set to an inactive status.

This is the only function that will abort a program run once it has been initiated.
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CHAPTER 6: THE PARAMETER MODE

SECTION 6-1: INTRODUCTION

Program parameters are established within this mode. Default parameters are factory set and
applicable for most program applications. Before entering the Parameter mode, the User must
have established a thorough understanding of the Unidex 21 as well as a high degree of familiar-
ity with this manual and the Unidex 21 Hardware and Unidex 21 Programming manuals.

' WARNING: PRIOR TO CHANGING ANY DEFAULT PARAMETER SET-
TINGS, SAVE THE DEFAULT SETTINGS TO A FILE.

Prior to establishing any User parameters, save the default parameters to a file to facilitate a
return to default settings. (See Section 6-7 for "Load/Save Parameter" details.) After User pa-
rameters are established, it is suggested that these parameters are also saved to a file.

Initialize User established parameters to the Unidex 21 by pressing RESET or the Power
OFF push-button. Parameter settings remain in memory until changed or another parameter file
is loaded.

Once User parameters have been established, save these Parameters to a file for future refer-
ence.

Current default parameters appear in brackets [ ] after entering a particular parameter. To re-
turn to the factory default setting, press the "Control", "D", and <cr> keys.

The following sections provide an explanation of each of the parameters as well as sugges-
tions for use.
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SECTION 6-2: GETTING STARTED

Following Power-Up, the initial selection screen is displayed:

UNIDEX 21 Version xx

EPROM OK PARAMETER OK RAM checksum

User’s RAM (bytes) = xxxxxxx

Edit, File, Machine, Parameter, Test, System, Batch, Console, Debug

Press the "P" key to enter the Parameter mode.
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SECTION 6-3: GENERAL PARAMETERS

If the instructions in "Getting Started" have been completed, the following General Parame-

ters screen (PAGE 1) will be displayed:

0 : System Password

2 : IDX Buffer 1 block only ?

4 : COMM input feedback ?

6 : RS232 protocol Port-A

8 : RS232 protocol Port-B

10 : RS232/TEEE488 time out (sec)
12 : Edit block buffer (1 to 40)

14 : Edit default Line-insert ?

16 : End of All File Code CHR$(n)
18 : Beeper Duration (1 to 280) ms
20 : Beeper Frequency (2 to 20K)
22 : MFO inc/step (-100 to 100)
24 : Y pixel size reduce to (%)

26 : Joystick axis pair

200 : 2ND PAGE

300 : Load/save parameter

201 : Axes Auto-Tune

301 : Front panel function keys

: Skip Auto-Boot Function ?

: IDX seg. calculate base (1/2/3)

: System default at metric ?

: Additional RAM in 1024 bytes

: Debug display is at front panel ?

: Parts Program stack size in bytes
: Edit default Char-insert ?

: Edit TAB space

: End of File Code CHR$(n)

¢ Double sided floppy disk ?

: Display Blank-Out (minutes)

: Tracking Display program step ?
: Print screen to port-A ?

: Digitize with Joystick ?

202: IRD PAGE

401 : 1st axis 402 : 2nd axis 403 : 3rd axis 404 : 4th axis
405 : 5th axis 406 : 6th axis 407 : 7Tth axis 408 : Bth axis
ctrl-Quit, number <cr>to each parameter =
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Enter "200", the screen will display the following General Parameters (PAGE 2).

28 : Input 1 is 0-CW/CCW, 1-CLK/DIR, 2-QUAD x 1, 3-QUAD x 2

29 : Input 2 is 0-CW/CCW, 1-CLK/DIR, 2-QUAD x 1,3 -QUAD x 2

30 : Axis Ramp Time (1-32767) ms 31 : Power on remote control (V1/2/3/4
- 32 : M Strobe Delay (0-65535) ms 33 : M Ack Delay to 65535 ms, 0 no

34 ; S Strobe Delay (0-65535) ms 35 : S Ack Delay to 65535 ms, 0 no

36 : T Strobe Delay to (0-65535) 37 : T Ack Delay to 65535 ms, 0 no

38 : Quick Stop Hi-Lo trigger ? 39 : Quick Stop at trigger point ?

40 : IDX does checksum ? 41 : GANTRY (msmsmsms) ms = 1,8

42 : Input 1 Handwheel Scale 0-254 43 : Input 2 Handwheel Scale 0-254

44 : Roll over max # 99999999 45: H-V pairs (hvhvhvhv)h,v=1,8

46 : 1 perpendicular error arc sec 47: 2 perpendicular error arc sec

48 : 3 perpendicular error arc sec 49 : 4 perpendicular error arc sec

50 : Reset MALC memory §/1/2 51 : Default at Front Panel Interface?

52: SYNC code 0? 53 : IEEEAS8S Setup

54 : Keep position during reset? 55 : MFO adjust Handwheel Scale?

56 : Axis Trap negate Qutput (0-8) 57 : Master Trajectory Linear

58 : Fast Feedhold Ramp Time (ms) 59 : Master Parabolic Coefficient

200 : PREVIOUS PAGE

>Ctrl-Quit, number <cr>to each parameter =

Enter "202", the screen will display the following General Parameters (PAGE3).

60 : G23 Exp Filter Level (1-7) 61 : Ramping During G23 Operation
62: 63:
: 65:
66 : 67
: 69:
70: 71:
72: 73:
74 : 75:
76: 45:
46: 77:
78: 79:
80: 81:
82: 83:
84: 85:
86: 87:
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A description of each of the General Parameters follows:

6-3-1 0: SYSTEM PASSWORD
Enter "0" to establish password parameters. The display will be:

# password EFMPT
1.
2.

Ctrl-Quit, Ctrl-Erase <nn> <cr>; Ctrl-Add <1 to 8 char>/option <cr>

Press the "Control" and "Q" keys to return to the Main Parameter Menu,

To erase a password, press the "Control" and "E" keys. Enter the password number which is
to be erased.

To add a password, press the "Control" and "A" keys. Enter the password name (1 to 8 char-
acters) an "/" and the letter(s) of the option(s) that the password User is to have access. The op-
tion letters are: E - Edit mode, F - File mode, M - Machine mode, P - Parameter mode, and T -
Test mode.

NOTE: To avoid password "lock-out" it is suggested that the primary User of
this system establish a password which is active in all options.

6-3-2 1: SKIPAUTO BOOT

An Auto-Boot program is a User defined program which may be configured to automatically
run upon a system Power-Up or Reset. The Unidex 21 treats this file as a batch file, although
the program data is variable, the program name must be "AUTOBOOT.$$$%". This parameter is
used to turn the automatic execution of this program On/Off. The default setting skips the Auto-
Boot program.

Enter "1" to change the status of the Auto-Boot program. Press the "Control" and "N" keys
to toggle between Yes (the Auto-Boot program is not executed) or No (the Auto-Boot program is
executed). '
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6-3-3 2: IDX BUFFER 1 BLOCK ONLY

Program blocks may be sent to the Indexing Buffer in two ways. Blocks may be sent one at
a time or in a continuous flow, replacing blocks in all four indexing buffers as soon as they are
completed.

The default setting is to send blocks one block at a time.

Enter "2" to change the status of the Index Buffer. Press the "Control" and "N" keys to tog-
gle between Yes (one block at a time) or No (four blocks at a time).

6-3-4 3 : IDX SEGMENT CALCULATE BASE (1/2/3/4/5)

The Segment Calculation Base Rate for the Indexing Board may be changed from the stan-
dard 1 msec rate to a rate of up to 16 msec. The default setting is 1msec.

Enter "3" to change the Segment Calculation Rate. Enter one of the following:

"1" for a 1ms rate
"2" for a 2ms rate
"3" for a 4ms rate
"4" for a 8ms rate
"5" for a 16ms rate

6-3-5 4: COMM INPUT FEEDBACK
The Communication Input Feedback parameter determines whether the Unidex 21 requires
"echo" characters for RS232 and IEEE488 input.

The default setting requires "echo" characters.

Refer to the Unidex 21 Programming Manual for further definition of the "COMM" com-
mand.

Refer to the Unidex 21 Options Manual for IEEE-488 information.

Enter "4" to change the feedback status. Press the "Control" and "N" keys to toggle between
Yes (feedback echoes are required) or No (no echo characters required).
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6-3-6 5: SYSTEM DEFAULT AT METRIC
The System may be configured to use either English or Metric units as a default.

The default setting is Metric.
Enter "5" to change the units from the default of Metric (yes) to English {no).

6-3-7 6: RS232 PROTOCOL PORT-A
The characteristics of RS232 Port-A, may be established within this parameter setting.

The default settings are; Char - 8, Stop - 1, Parity - No and Baud - 9600.

Enter "6" the following display will appear:

(Ctrl-Default) Char [8] Stop [1] Parity [N] Baud [9600]

Press the "C" key to toggle between 5, 6, 7, or 8 character bytes.
Press the "S" key to set the Stop Bit to 1 or 2.
Press the "P" key to set the Parity as None, Odd, or Even.

Press the "B" key to set the Baud Rate. Continue to press the "B" key until the desired rate
appears, then press Enter.

6-3-8 7: ADDITIONAL RAM IN 1024 BYTES

The amount of on board memory may be varied. The speed of file management is directly
proportional to the amount of RAM being used.

The default setting is 320.

Enter "7" to change the amount of RAM. Enter the desired number of bytes of RAM to be
used (0 = the minimum amount, 147,456 bytes) (320 = the maximum amount, 475,136 bytes).
If more than 475,136 bytes of memory is required, an additional memory board must be installed.
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6-3-9 8: RS232 PROTOCOL PORT-B
The characteristics of RS-232 Port-B may be established within this parameter setting.

The default settings are; Char - 8, Stop - 1, Parity - No and Baud - 9600,

Enter "6", the following display will appear:

(Ctri-Default) Char [8] Stop [1] Parity [N] Baud [9600]

Press the "C" key to toggle between 5, 6, 7, or 8 character bytes.
Press the "S" key to set the Stop Bit to 1 or 2.
Press the "P" key to set the Parity as None, Odd, or Even.

Press the "B" key to set the Baud Rate. Contmue to press the "B" key until the desired rate
appears, then press Enter.

6-3-10 9: DEBUG DISPLAY IS AT FRONT PANEL

If the Unidex 21 being used is not equipped with a display screen, this parameter configures
the system to send the Debug Display to an IBM PC/AT (equipped with the AEROTECH Dis-
play Software package).

The default setting is for the Debug Display located on the Unidex 21’s front panel.

Enter "9" to change the Debug Display. Press the "Control" and "N" keys to toggle between
Yes (Unidex 21’s front panel will be used for the Debug Display) or No (Debug Display sent to a
remote screen),

6-3-11 10: RS232/IEEE488 TIME-OUT (SECONDS)

The Unidex 21 contains a Time-Out feature for file Input/Output through the RS232 or the
IEEE488 ports. When RS232 or IEEE488 mode file transmission is initiated, the Unidex 21 will
"look" for the data for a predetermined amount of time before producing an error message.

The default setting is 600 seconds.
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Enter "10" to set the length of time the Unidex 21 waits for a return signal following an
RS-232 or IEEE-488 transmission. Enter the new time (in seconds).

Refer to the Unidex 21 Options Manual for IEEE-488 information.

6-3-12 11 : PARTS PROGRAM STACK SIZE IN BYTES

This parameter is used to change the amount of RAM reserved for program stacks. (Refer to
the Unidex 21 Programming Manual for additional information.) The maximum setting for this
parameter is 1999 bytes.

The default setting is 300 bytes.

Enter "11" to change the amount of memory reserved for stacking. Enter the new number of
bytes.

6-3-13 12 : EDIT BLOCK BUFFER (1 TO 40)

The amount of memory reserved for an Edit function buffer may be changed within this pa-
rameter. The Edit function buffer is used to store program blocks which are copied or erased
while in the Edit mode.

The default setting is 8 blocks. Each block of program equals 256 bytes of memory.
Enter "12" to change the Edit buffer size. Enter the new buffer size (1 to 40 blocks).

6-3-14 13 : EDIT DEFAULT CHARACTER INSERT

While in the Edit mode, the User may insert characters in two ways. Characters may be in-
serted at the cursor, displacing existing text, or characters may be inserted such that existing text
is over-written.

The default setting is that text will be inserted at the cursor, displacing existing text.

Enter "13" to change the Character Insert status. Press the "Control" and "N" keys to toggle
between Yes (text inserted at cursor) or No (inserted text over-writes existing text).

6-3-15 14 : EDIT DEFAULT LINE INSERT

While in the Edit mode, a carriage return may be set to insert a new line in a program or to
move to the next line of text.
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The default setting is to insert a new line at each carriage return.

Enter "14" to change the Line Insert status. Press the "Control" and "N" keys to toggle be-
tween Yes (carriage return inserts new line) or No (carriage return moves to next line of text).

6-3-16 15: EDIT TAB SPACE
While in the Edit mode, the number of spaces advanced by a TAB is set by this parameter.

The default setting is 10,
Enter "15" to change the TAB spacing. Enter the desired TAB spacing.
6-3-17 16 : END OF ALL FILE CODE CHR$(n)
When sending muitiple files through an RS-232 or IEEE-488 port, a character is necessary

to signal when data transmission has been completed. This parameter permits the User to change
the End of All File character(s) for a particular system.

The default setting is 17.

Enter "16" to change the End of All File character(s). Enter the new End of File character(s).
Refer to the Unidex 21 Option Manual for IEEE-488 information.

6-3-18 17 : END OF FILE CODE CER$(n)
When sending a file through an RS-232 or IEEE-488 port, it is necessary to indicate when

file data transmission is complete. This parameter permits the User to change the End of File
character(s) for a particular system.

The default setting is 9.
Enter "17" to change the End of File character. Enter the new End of File character(s).
Refer to the Unidex 21 Options Manual for IEEE-488 information.

6-3-19 18 : BEEPER DURATION (1 TO 280) ms

The length of time (ms) the Unidex 21’s beeper stays On may be changed through this param-
eter.
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The default setting is 50 ms.

Enter "18" to change the Beeper Duration. Enter the new time (in ms).
6-3-20 19: DOUBLE SIDED FLOPPY DISK
Prior to formatting disks through the Unidex 21’s Floppy Disk Drive, this parameter must be

configured (single or double sided) the same as the floppy disk being formatted.

The default setting is Double Sided.

Enter 19" to change the Floppy Disk Configuration. Press the "Control" and "N" keys to
toggle between Yes (format double-sided disks) or No (format single-sided disks).

6-3-21 20 : BEEPER FREQUENCY (2 TO 20K)

The sound frequency of the beeper is varied by this parameter. The frequency can be
changed to between 2 and 20,000 hertz.

The default setting is 2000 hertz.
Enter "20" to change the Beeper Frequency. Enter the desired Beeper Frequency.

6-3-22 21: DISPLAY BLANK-OUT (MINUTES)

The Unidex 21 is equipped with a "screen saving" technique which blanks-out the display
screen if no entry has been made within a certain number of minutes. The time elapsing between
the last key entry and screen Blank-Out is set by this parameter.

The default setting is 60 minutes.
Enter "21" to set the time to elapse (minutes) before screen Blank-Out. Enter the new time.

6-3-23 22: MFO INC./STEP (-100 TO 100)

This parameter is used to change the increments/decrements of the MFO keys (+,- /F9, F10)
or initialize and provide the zero offset for an external MFO adjustment.

Enter "22" to set the increments available through the MFO keys. Enter the desired MFO in-
crement (-100 to 100).
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Hf an external MFO adjustment is being used, this parameter must be set with a negative
number. The negative sign indicates to the Unidex 21 that an external MFO adjustment is being
used, the number entered provides the amount of zero offset. The amount of zero offset re-
quired is determined as follows:

Enter a negative number (-100 to 100) into this parameter.
Power down or reset the system to load the parameter.
Turn the MFO potentiometer fully CCW.

The MFO indication should go to approximately zero.

If the MFO% indication does not go to approximately zero, re-enter the Parameter mode and
adjust this parameter setting as necessary. The default setting is 10.

6-3-24 23 : TRACKING DISPLAY PROGRAM STEP
While in the Machine mode, tracking may be displayed in Machine or Program steps.

The default setting is Program steps.
In the Debug mode, tracking is displayed in Program steps only.

Enter "23" to change the Tracking Display. Press the "Control" and "N" keys to toggle be-
tween Yes (tracking displayed in Program steps) or No (tracking displayed in Machine steps).

6-3-25 24: Y PIXEL SIZE REDUCE TO (%)

Variance in monitors require that the pixel size of the Y axis be reduced for optimum viewing
during the Debug Display mode.

The default setting is 100 %.
Enter "24" to change the Y pixel size. Enter the percentage of the desired reduction.

6-3-26 25 : PRINT SCREEN TO PORT-A
The User may choose to do a "Print Screen" through either RS232 Port-A or Port-B.

The default setting is Port-A.

NOTE: The "Print Screen" function is valid only in conjunction with the Uni-
dex 21’s Front Panel. (Key in "Alt P")
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Enter "25" to change the "Print Screen" RS232 port. Press the "Control" and "N" keys to
toggle between Yes ("Print Screen” goes through RS232 Port-A) or No ("Print Screen" goes

through RS232 Port-B).

6-3-27 26: JOYSTICK AXIS PAIR

This parameter is used to set the axes configurations for Joystick or Trackball use.

The default settings are as shown in the display below.

Enter "26" to change the Joystick axes configurations.

The display will be:

-horizontal-
code XYZU/xyzu
1st
00 10001000
03 00100010
06 00000000
09 00000000
12 00060000
15 00000000
18 00000000
21 03000000
24 10001000
27 00100010
30 00000000
33 00000000
36 00000000
39 00000000
42 00000000
45 00000000

-vertical-

code XYZU/xyzu

01 01000100
04 (00010001
07 06000000
10 00000000
13 00000000
16 00000000
19 00000000
22 00000000
25 01000100
28 00010001
31 00000000
34 . (0000000
37 00000000
40 00000000
43 000060000
46 00000000

>Ctrl-Quit, Ctrl-Defaut <cr>, code/nnnnnnnn <cr> =

- 3rd move-
code XYZU/xyzu
02 00106010
05 00000000
08 00000000
11 060000000
14 00000000
17 00000000
20 00000000
23} 00000000
26 00100010
29 00000000
32 00000000
35 00000000
38 00000000

41 00000000
4 6000000
47 00000000

Press the "Control" and "Q" keys to return to the Main Parameter Menu.

Press the "Control" and "D" keys to load default axes configurations.

To change the status of an axis, enter the code number, then enter a "0" to turn that axis OFF

or a"1" to turn that axis ON.
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6-3-28 27: DIGITIZE WITH JOYSTICK
Prior to use, Joystick or Trackball digitizing must be delineated from this parameter.

The default setting is for Joystick digitizing.

Enter "27" to change the digitizing status. Press the "Control" and "N" keys to toggle be-
tween Yes (digitizing done by Joystick) or No (digitizing done by Trackball).

Refer to the Unidex 21 Options Manual for Joystick and Trackball information.

6-3-29 28: INPUT 11S 0-CW/CCW, 1-CLK/DIR, 2-QUAD x 1, 3-QUAD x 2
The first auxiliary input must be configured so as to be in conjunction with the signal require-
ments of the input device.

Enter "28" to change the configuration of Input 1. Press the number associated with the de-
sired configuration.

"0" for a CW/CCW input signal type
"1" for a CLK/DIR input signal type
"2" for a QUAD x 1 input signal type
"3" for a QUAD x 2 input signal type

The default setting is 0-CW/CCW input signal type.

6-3-30 29: INPUT 21IS 0-CW/CCW, 1-CLK/DIR, 2-QUAD x 1, 3-QUAD x 2
The second auxiliary input must be configured so as to be in conjunction with the signal re-
quirements of the input device.

Enter "29" to change the configuration of Input 2. Press the number associated with the de-
sired configuration.

"0" for a CW/CCW input signal type
"1" for a CLK/DIR input signal type

"2" for a QUAD x 1 input signal type
"3" for a QUAD x 2 input signal type

The default setting is 0-CW/CCW input signal type.
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6-3-31 30: AXES RAMP TIME (1-32767) ms
While contouring, acceleration and deceleration times may be optimized by adapting the
time to reflect equipment limitations.

The default setting is 100 msec.
Enter "30" to change the Axes Ramping Time. Enter the new time (in msec).

6-3-32 31: POWER ON REMOTE CONTROL 0/1/2/3/4
This parameter must be configured prior to putting the Unidex 21 under remote control. The
default setting is for no remote control.
Enter "31" to change the remote power status.

Enter a "(" for no remote control.

Enter a "1" for Unidex 21 to be under RS-232 remote control following a Power-Up or
Reset. There will be no Main Display on the Unidex 21 screen.

Enter a "2" for Unidex 21 to be under RS-232 remote control following a Power-Up or
Reset. There will be a Main Display on the Unidex 21 screen.

Enter a "3" for Unidex 21 to be under IEEE-488 remote control following a Power-Up or
Reset. There will be no Main Display on the Unidex 21 screen.

Enter a "4" for Unidex 21 to be under IEEE-488 remote control following a Power-Up or
Reset. There will be a Main Display on the Unidex 21 screen.

6-3-33 32 : M STROBE DELAY (0-65535) ms

The M function Strobe Delay parameter provides the User the ability to change the length of
time that the system output signal stays ON, allowing a slow device time to respond.

The default setting is for zero msec (no Strobe Delay).

Enter "32" to change the M function Strobe Delay time. Enter the new M Strobe Delay time
(in msec).
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6-3-34 33 : M ACK DELAY TO 65535 ms, 0 no

The M function Acknowledge Delay parameter provides the User the ability to establish a
time that the Unidex 21 will wait for an acknowledgment signal from a slow device.

The default setting is zero (0) for no acknowledgment needed. Setting a M function Ac-
knowledge Delay time of 65535 msec causes the Unidex 21 to scan indefinitely and check every
1msec for an acknowledge signal.

Enter "33" to change the M function Acknowledge Delay time. Enter the new M function
Acknowledge Delay time (in msec).

6-3-35 34: S STROBE DELAY (0-65535) ms

The S function Strobe Delay parameter provides the User the ability to change the length of
time that the system output signal stays ON, allowing a slow device time to respond.

The default setting is zero (0) msec S function Strobe Delay time.

Enter "34" to change the S function Strobe Delay time. Enter the new S function Strobe
Delay time (in msec).

6-3-36 35: S ACK DELAY TO 65535 ms, 0 no

The S function Acknowledge Delay parameter provides the User the ability to establish a
time that the Unidex 21 will wait for an acknowledgment signal from a slow device. The default
setting is zero (0) for no acknowledgment needed. Setting a S function Acknowledge Delay time
of 65535 msec causes the Unidex 21 to scan indefinitely and check every 1msec for an acknowl-
edge signal.

Enter "35" to change the S function Acknowledge Delay time. Enter the new S function Ac-
knowledge Delay time.

6-3-37 36: T STROBE DELAY (0-65535) ms
The T function Strobe Delay parameter provides the User the ability to change the length of
time that the systemn output signal stays ON, allowing a slow device time to respond. The default
setting is for zero (0) msec T function Strobe Delay time.

Enter "36" to change the T function Strobe Delay time. Enter the new T function Strobe
Delay time (in msec).
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6-3-38 37: T ACKDELAY TO 65535 ms, 0 no
The T function Acknowledge Delay parameter provides the User the ability to establish a

time that the Unidex 21 will wait for an acknowledgment signal from a slow device. This time
must include the time of the strobe signal.

The default setting is zero (0) for no acknowledgment needed. Setting a T function Acknowl-
edge Delay time of 65535 msec causes the Unidex 21 to scan indefinitely and check every
1msec for an acknowledge signal.

Enter "37" to change the T function Acknowledge Delay time. Enter the new T function Ac-
knowledge Delay time (in msec).

6-3-39 38: QUICK STOP HI-LO TRIGGER
A Quick Stop is an interrupt signal to feedhold the Unidex 21 as quickly as possible. Quick
Stop may be initiated by either a High/Low or a Low/High trigger signal. The interrupt signal is
externally supplied, by the User, through an I/O connector on the rear panel of the Unidex 21.

The default setting is for a Quick Stop to occur at an input signal with a High to Low edge
trigger.

NOTE: All User supplied Interrupt signals must be debounced.

Enter "38" to change the Quick Stop trigger signal. Press the "Control" and "N" keys to tog-
gle between Yes (High/Low signal trigger) or No (Low/High signal trigger).

6-3-40 39 : QUICK STOP AT TRIGGER POINT
When a standard Quick Stop is initiated, deceleration occurs and axis movement halts at the
conclusion of the deceleration ramp. If this parameter is activated (Yes) then the Unidex 21
moves the axis back to the point at which the trigger occurred, thus eliminating the ramp time
distance.

The default setting is Yes.

Enter "39" to change the Quick Stop Trigger Point status. Press the "Control" and "N" keys
to toggle between Yes (the axes will return to the point of the trigger) or No (the axes remain at
the position following a deceleration ramp).
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6-3-43 40: IDX DOES CHECKSUM ?

This parameter configures the Indexing Board either to do a Checksum on each program
block or to skip the Checksum feature. Skipping the Checksum operation provides faster pro-
cessing time (3.6 +3.4N msec, N = no. of bytes in a block).

The default setting is for the Indexing Board to do a Checksum on each block.

Enter "40" to change the Indexing Board Checksum status. Press the "Control" and "N" keys
to toggle between Yes (Checksum performed) and No (Checksum not performed).

6-3-44 41 : GANTRY (msmsmsms) m,s = 1,8

The Gantry parameter establishes the Master/Slave relationship of multiple axes motors
being used in pairs. A maximum of four Master/Slave groups (8 axes) may exist.

Enter "41" to activate, deactivate, or change the Gantry Master/Slave status of one or more
axes groups.

Enter the motor numbers to be paired as Master/Slave. For example, entering "18" will
pair up the axis motors that have been designated 1 and 8. Motor 1 is designated as the Master
and motor 8 is designated as the Slave. All programming for these axes must be input through
axis motor 1.

NOTE: If the system is not being used in a Gantry configuration, all axis
motor designations must be 0 (ms = 00).

6-3-43 42 : INPUT 1 HANDWHEEL SCALE (0-254)

I Input 1 is being used for the Handwheel option, the relationship between Handwheel incre-
ments and the number of Machine steps to be moved is established with this parameter.

The default is 10 Machine steps moved for each Handwheel increment.
Enter "42" to change the Handwheel increment/Machine step ratio of Input 1.

Enter the desired Scaling Factor (0-254). For example, If "10" is entered, the axes will
move 10 Machine steps for each increment of the Handwheel.

Refer to the Unidex 21 Options Manual for Handwheel information.
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6-3-44 43 : INPUT 2 HANDWHEEL SCALE (0-254)
If Input 2 is being used for the Handwheel option, the relationship between Handwheel incre-
ments and the number of Machine steps to be moved is established with this parameter.

The default is 10 Machine steps moved for each Handwheel increment.
Enter "43" to change the Handwheel increment/Machine step ratio of Input 2.

Enter the desired Scaling Factor (0-254). For example, If "10" is entered, the axes will move
10 Machine steps for each increment of the Handwheel.

Refer to the Unidex 21 Options Manual for Handwheel information.

6-3-45 44 : ROLL OVER MAX # 99999999
The Tracking Display is capable of indicating up to 99999999 Machine steps. If further
Tracking Display is necessary, this parameter is used to instruct the system to automatically roll
the display over to 00000000 and continue counting.

The default is "Yes" providing display roll over.

Enter "44" to activate/deactivate the Tracking Display roll over feature. Press the "Control"
and "N" keys to toggle between Yes (Tracking Display will roll over) and No (Tracking Display
will not roll over).

6-3-46 45: H-V PAIRS (hvhvhvhv)h,v = 1,8
The H-V Pairs parameter identifies, to the system, the horizontal and vertical relationship of
axes pairs. The pair identification is used for Perpendicularity Error Compensation. Eight axes
may be identified for a total of four pairs.

The default setting is for no axis pairing, i.e., no Perpendicularity Error Compensation.

Enter "45" to identify horizontal and vertical axes pairs. Enter a horizontal axis number and
a vertical axis number to be paired for Perpendicularity Error Compensation. For example, enter-
ing "13" will pair the horizontal axis number "1" with the vertical axis number "3". A total of
four pairs may be entered.

NOTE: Perpendicularity Error Compensation will not be enabled until the
axes are sent Home.
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6-3-47 46: 1 PERPENDICULAR ERROR ARC SEC

Positioning Accuracy is directly related to the perpendicularity of the paired axes. This pa-
rameter permits the User to enter into the system the amount of the error, in arc seconds, that has
been calculated for the first axis pair (as established in Parameter 45: H-V Pairs). Perpendicular-
ity Error is defined as the positive or negative deviation of the two paired stages from 90 de-
grees. An error factor in the CW direction is entered as a negative value. An error in the CCW
direction is entered as a positive value.

The default setting is for zero (0) error.

Enter "46" to permit entry of the Perpendicularity Error for axis pair number 1. Enter the
amount of error {in arc seconds).

6-3-48 47: 2 PERPENDICULAR ERROR ARC SEC

Positioning Accuracy is directly related to the perpendiculatity of the paired axes. This pa-
rameter permits the User to enter into the system the amount of the error, in arc seconds, that has
been calculated for the second axis pair (as established in Parameter 45: H-V Pairs). Perpendicu-
larity Error is defined as the positive or negative deviation of the two paired stages from 90 de-
grees. An error factor in the CW direction is entered as a negative value. An error in the CCW
direction is entered as a positive value,

The default setting is for zero (0) error.

Enter "47" to permit entry of the Perpendicularity Error for axis pair number 2. Enter the
amount of error (in arc seconds).

6-3-49 48: 3 PERPENDICULAR ERROR ARC SEC

Positioning Accuracy is directly related to the perpendicularity of the paired axes. This pa-
rameter permits the User to enter into the system the amount of the error, in arc seconds, that has
been calculated for the third axis pair (as established in Parameter 45: H-V Pairs). Perpendicular-
ity Error is defined as the positive or negative deviation of the two paired stages from 90 de-
grees. An error factor in the CW direction is entered as a negative value. An error in the CCW
direction is entered as a positive value.

The default setting is for zero (0) error.

Enter "48" to permit entry of the Perpendicularity Error for axis pair number 3. Enter the
amount of error (in arc seconds).
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6-3-50 49: 4 PERPENDICULAR ERROR ARC SEC
Positioning Accuracy is directly related to the perpendicularity of the paired axes. This pa-
rameter permits the User to enter into the system the amount of the error, in arc seconds, that has
been calculated for the fourth axis pair (as established in Parameter 45: H-V Pairs). Perpendicu-
larity Error is defined as the positive or negative deviation of the two paired stages from 90 de-
grees. An error factor in the CW direction is entered as a negative value. An error in the CCW
direction is entered as a positive value.

The default setting is for zero (0) error.

Enter "49" to permit entry of the Perpendicularity Error for axis pair number 4. Enter the
amount of error (in arc seconds).

6-3-51 50: RESET MALC MEMORY 0/1/2

The MALC command is used to allocate memory to be used for background functions.
This parameter provides the User the ability to select the status of the Memory Allocation, fol-
lowing a Power-Down or Reset.

Enter "50" to change the Memory Allocation status.

The following options are available to set Memory Allocation status following a Power-up or
Reset. Press the number of the desired status.

0" Configures the system such that it will wait for the User to determine Memory
Allocation status.

"1" Configures the system such that all previously allocated memory is cleared and
returned to memory pool.

"2" Configures the system to retain the previously established amount of allocated
memory.

6-3-52 51: DEFAULT AT FRONT PANEL INTERFACE?

If the Unidex 21 Front Panel and a TeleVideo 905 terminal are being used in conjunction,
this parameter may be used to designate which is to be considered the Main Interface.

The default setting is for the Unidex 21°s Front Panel to be the Main Interface.
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Enter "51" to change the Quick Stop Trigger Point status. Press the "Control" and "N" keys
to toggle between Yes (the Unidex 21’s Front Panel will be the Main Interface) or No (the TeleV-
ideo 905 terminal will be the Main Interface).

6-3-53 52: SYNC CODE ¢0?

If two Unidex 21’s are being used together, each unit must be given a distinct code. This pa-
rameter permits the User to establish this code for Handshaking.

Although there is no operational difference between the Master and Salve controller, typi-
_ 4 P yP
cally the Master is set to "Yes", and the Slave is set to "No".

Enter "52" to establish the SYNC code for this unit. Press the"Control" and "N" keys to tog-
gle between Yes (the SYNC code for this unit is 0) or No (the SYNC code for this unit will be 1).

6-3-54 53 : IEEE-488 SETUP

The Unidex 21 may be controlled by a host computer through an IEEE-488 bus. Prior to
IEEE-488 use, the settings of this parameter must be appropriately configured.

Enter "53" to establish IEEE-488 parameters. The display will be:

IEEE-488 SET UP

0: address mode (0 talk only) (1 listen only) (2 major only) (3 major/minor)
{4 primary/secondary) (5 primary/primary) = 2

: 1st address (0 to 31) =2

! 2nd address (0 to 31) =3

: PPR (0 no) (1 to 8 - in phase) (9 to 16 - reverse phase) = 1

: EOS data (0 to FF) = 0A

: EOS bits (0-7) (1-8) =1

: set EOI with last byte of write? (0-yes)(1-no)=0

: terminate read on EOS? (0 - yes) (1-no) =0

: set EOI with last byte of write? (0 - yes) (1-no) =0

QW 2 Nt & D

NOTE: EOS will not affect EOI during File mode Input/Output case
Input - Unidex 21 will wait for EQI or end-of-file code
Output - Unidex 21 will set EOI with end-of-file code

Qtrl-Quit, Ctrl Defauilt , code/nnnnonnn =

Refer to the Unidex 21 Options Manual for a detailed explanation of the IEEE-488 Param-
eter settings.
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6-3-55 54: KEEP POSITION DURING RESET?

This parameter allows the User to configure the Unidex 21 such that following a System
Reset, the axes position is retained on the Tracking Display.

The default setting is for the position information to be retained on the Tracking Display fol-
lowing a System Reset.

Enter "54" to change the Reset Tracking Display status. Press the "Control” and "N" keys to
toggle between Yes (the Tracking Display will retain position information following a System
Reset) or No (the Tracking Display will clear to zero following a System Reset).

6-3-56 55: MFO ADJUST HANDWHEEL SCALE?

This parameter is used to link the MFO increment/decrement setting (Parameter 22) to the
Handwheel scale factor (Parameters 42 and/or 43). If the link is established, the Handwheel
scale factor will be adjusted by the MFO increment/decrement setting. This provides the User
with the ability to change the Handwheel increment/Machine step relationship without returning
to the Parameter mode.

The default setting is for the MFO setting to adjust the Handwheel scale factor.

Enter "55" to change the MFO/Handwheel scale status. Press the "Control" and "N" keys to
toggle between Yes (Handwheel scale factor will be adjusted by the MFO setting) or No (Hand-
wheel scale factor will not be adjusted by the MFO setting).

Refer to the Unidex 21 Options Manual for Handwheel information.

6-3-57 56 : AXES TRAP NEGATE OUTPUT (0-8)

When an Axis Trap occurs, the User may select an output line (0-8) in which the signal will
go low. This signal may then be used by an auxiliary device to initiate some function.

The default setting is for no change in the cutput signal when an axis is in a trap condition.
Enter "56" to assign an output line to signal an Axis Trap condition.
Enter a "0" for no function to occur when an axis encounters a trap condition.

Enter a "1 thru 8" to assign an output line to go low when an axis encounters a fault (pro-
gramming error, limit, trap, etc.) condition.

AEROTECH, INC. 6-23 UNIDEX 21 USER’S MANUAL



CHAPTER 6: PARAMETER MODE

Enter a "1 thru 8" to assign an output line to go Low when an axis encounters a trap condi-
tion only.

6-3-58 57: MASTER TRAJECTORY LINEAR?

For all contoured moves, each individual axis is synchronized with a "virtual" master axis.
Therefore, the Acceleration/Deceleration Ramping Trajectory for each axis follows the Accelera-
tion/Deceleration Ramping Trajectory for the Master Axis. This ramping trajectory may be de-
fined as either Linear or Parabolic. A Parabolic Ramping Trajectory is derived by applying a
"Parabolic Coefficient" (see Parameter #59) to the maximum slope. (See Chapter 5: Machine
Mode for additional information.)

The default setting is for a Linear Type Trajectory.

Enter "57" 1o change the trajectory type. Press the "Control" and "N" keys to toggle between
Yes (Linear Trajectory) and No (Parabolic Trajectory).

6-3-59 58: FAST FEEDHOLD RAMP TIME (ms)

This parameter is used to specify the amount of time in which to decelerate all axes to a stop
when the Quick Stop interrupt signal is detected. (Refer to parameters 38 and 39.)

Enter "58" to change deceleration time during a Quick Stop. Enter the new time (in msec).

6-3-60 59: MASTER PARABOLIC COEFFICIENT
The Parabolic Coefficient is the factor used to convert the linear velocity/time slope into a
Parabolic Trajectory. It is suggested that coefficient selections be made in steps of 10,000. The
following formula is applied to the coefficient value selected.

Parabolic Coefficient
65535

+ 1 = Maximum Slope

A coefficient of zero represents a Linear Ramp. Higher coefficient values result in a steeper
curve.

The default setting is 24576.

Enter "59" to change the Master Parabolic Coefficient. Enter the new number (0-65535).
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6-3-61 60: EXP FILTER LEVEL (0-7)
During G23 (Corner Rounding) operation, the Unidex 21 applies an Exponential Filter on

the millisecond Position/Velocity Trajectory command being sent to the DSP Servo Control
Card. This filter permits the Unidex 21°s PIDF Servo Loop to digitally replicate the traditional
error based type of Servo Loop Closure.

The digital filter works under the following relationships:
Filter Total = Filter Total + Command In

Filter Total
Command Out = where n is the Filter Level
2[1

Filter Total = Filter Total - Command Qut

Therefore, higher filter values result in more Corner Rounding.
Enter "60" to change the G23 Exponential Filter Level. Enter the new number (0-7).

6-3-62 61 : RAMPING DURING G23 OPERATION?

The G23 (Corner Rounding) mode is used to permit the User to program moves which are
not necessarily tangent, and have the controller provide relatively continuous Velocity Contour-
ing. Some applications utilize this feature to smooth out step velocities resulting from non-tan-
gent moves while contouring. However, in other applications such as Raster Scanning, it is
desirable to permit the User to program a set of linear moves at right angles to each other, and
have the controller round the corners. That is, as soon as the first axis begins its deceleration
ramp, the second axis is to begin its acceleration ramp. This could be achieved by setting the
Ramp Time (RAMP) command to one millisecond each time the User enters Corner Rounding
(G23) mode, and restoring it when in Non-Comer Rounding (G24) mode. This implementation
was deemed unnecessarily cumbersome.

If this parameter is set to “Yes", the normal Ramp Time will be in effect for both Corner
Rounding (G23) mode and Non-Comer Rounding (G24) mode. If this parameter is set to "No",
a Ramp Time of one (1) millisecond will be used while operating in Corner Rounding mode, and
the normal Ramp Time parameter will be used in Non-Cormer Rounding mode.

Enter "61" to change the ramping during G23 operation parameter. Press "Control” and "N"
keys to toggle between Yes (G23 normal ramping) and No (G23 1ms ramping).
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SECTION 6-4: AXIS PARAMETERS

A description of each of the Axis Parameters follows:

6-4-1 401: 1ST AXIS

NOTE: Since the parameters are the same for 401 : 1st Axis through 408 : 8th

Axis, one set will be described as being representative of the rest.

Enter "401" to configure the parameters for the 1st Axis. The display will be:

1st axis

0: Metric Constant

2: Digits after "." (1 to 6)

4: Home direction is CCW ?

6: Home Feedrate steps/sec

8: Top Feedrate steps/sec

10: Symbel (1 to 4 char)

12: Ki (0-16777215) =

14: Kf1 (0-16777215) =

16: Jog control key (3,6,8,9)

18: Jog/Slew + direction is CW ?
20: Axis Calibration on ?

22: Joystick high (steps/sec)

24: Start/Stop speed (steps/sec)
26: Power-on Home Feedrate (s/s)
28: Home Switch is normal open ?
30: Limit Switch is normal open ?
32: Max Overshoot % (n/128)

34: Max Position Error (0-65535)
36: MFO enabled in Free Run ?
38: Parabelic Coefficient (0-65535)

200: NEXT PAGE
>Ctrl-Quit, number <cr> to each parameter =

1: English Constant
3: Digits after "." (1to §)

“=5: Home Limit to Marker Steps ¢

7: Home Offset steps .,
9: ac/de steps/sec/sec
11: Kp (0-1677721%) =

13:
15:
17:
19:
21:
23
25:
27:
29:
31
33:
35:
3
39:

Kd (0-16777215) =

Kf2 (0-16777215) =

+ moveis CW?

Feedhold enabled in Free Run ?

Joystick abs. window

Joystick low (steps/sec)

Modulo Machine step

Home Switch is at end ?

Position Lag factor (0-65535)

Switch-Mechanical limit steps

Max Velocity Error (0-65535)
Max Integral Error n*100 0-65535

Trajectory is Linear type ?
Machine Origin steps
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Enter "200" to go to the Next Page for more Axis Parameters.

The display will be:

1st axis

40: Input I Auto-Focus convert factor (n/65535) 0 to 8388607
41: Input 2 auto-focus convert factor (n/65535) 0 to 8388607

42: Feedback Device? 43: Driver Type?

44: Brushless Commutation factor 45: Backlash Machine steps (0-65535)
46: Existance Checking 0/1/2/3 47: CCW Software Limit, mach-steps
48: CW Software Limit, mach-steps 49: Step Size for Step Response

50: 51:

52: 53:

54: 55:

56: 57:

58: 59:

60: 61:

200: PREVIOUS PAGE
<Ctrl-Quit,number<cr> to each parameter =

A description of each of the Axis Parameters follows:
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6-4-1-1 0: METRIC CONSTANT

The Metric Constant parameter defines the Metric program (G71) mode’s Machine step and
Program step conversion factor. The number selected is incorporated into the following calcula-
tion:

Machine steps = (this number) * (Program steps)

1000000
The default setting is 1000000.

Press the "0" key to change the Metric value constant for this axis. Enter the new Metric
value constant.

6-4-1-2 1: ENGLISH CONSTANT

The English Constant parameter defines the English program (G70) mode’s Machine step
and Program step conversion factor. The number selected is incorporated into the following cal-
culation:

Machine steps = (this number) * ( program steps)

1000000
The default setting is 2540000.

Press the "1" key to change the English value constant for this axis. Enter the new English
value constant.

6-4-1.3 2: DIGITS AFTER "." (1 TO 6)
This parameter delineates the number of digits to be programmed after a decimal point in the
Metric program (G71) mode.

The default setting is 3.

Press the "2" key to set the number of digits that will follow a decimal point. Enter the de-
sired number of digits.

6-4-1-4 3: DIGITS AFTER "." (1 TO 6)
This parameter delineates the number of digits to be programmed after a decimal point in the
English program (G70) mode.

The default setting is 4.
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Press the "3" key to set the number of digits that will follow a decimal point. Enter the de-
sired number of digits.

6-4-1-5 4: HOME DIRECTION IS CCW ?
The Hardware Home position may be established from either a CW or CCW motor direction.

The default setting is CCW.

Press the "4" key to establish motor direction for a Hardware Home. Press the "Control" and
"N" keys to toggle between Yes (motor direction is counterclockwise) or No (motor direction is
clockwise).

6-4-1-6 - 5: HOME LIMIT TO MARKER STEPS

A distance (in Machine steps) that the axes may move at maximum speed before slowing to
search for a Marker is established in this parameter. (See the Unidex 21 Programming Manual
for a detailed description of the HOME command.) This distance is dependent upon system con-
figuration and hardware variances.

The default setting is 1000 steps.

Press the "5" key to establish a distance from the Home Limit to the Marker. Enter the ap-
proximate distance in Machine steps.

6-4-1-7 6: HOME FEEDRATE STEPS/SEC

The feedrate of a normal Home cycle is determined by the setting of this parameter. (See the
Unidex 21 Programming Manual for a detailed description of the HOME command.)

The default setting is 2000 steps per second.
Press the "6" key to establish the feedrate of a Home cycle. Enter the new feedrate.

6-4-1-8 7: HOME OFFSET STEPS
This parameter is used to establish offsets to provide for a Home position which is not at the
Home Marker. (See the Unidex 21 Programming Manual for a detailed description of the
HOME command.) The distance from the Home Marker to the desired Home Offset must be
measured and then converted to steps.

The default setting is zero (the Home position is at the Home Marker).
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Press the "7" key to establish the offset required for the desired Home position. Enter the off-
set (in steps).

6-4-1-9 8: TOP FEEDRATE STEPS/SEC

The Top Feedrate is the highest speed for which this axis is mechanically configured. It will
be used for all "G0" commands and as a basis for the Jog Feedrate.

The default setting is 128000 steps per second.
Press the "8" key to set the Top Feedrate. Enter the desired Top Feedrate (steps per second).
6-4-1-10 9: AC/DE STEPS/SEC/SEC

This parameter is used to set the maximum acceleration/deceleration rate. The system uses
this setting to verify all acceleration rates which are input for "GQ" ramping.

The default setting is 1,000,000 steps per second per second.

Press the "9" key to establish the axis’ maximum acceleration/deceleration rate. Enter the
new rate (in steps/sec/sec).

6-4-1-11 10: SYMBOL (1 TO 4 CHAR.)
This parameter permits the User to designate a new name for an axis. All system references
will change to the new name, however, the system will continue to recognize the default name.

The default name of this axis is X.

Press the "10" key to change the axis name. Enter the new axis name (1 to 4 characters).
Make certain name conflicts do not exist.

6-4-1-12 11: Kp
‘The "P" (Proportional) gain parameter sets the "P" gain value within the PIDF loop. The "P"
gain produces an output directly proportional to the Position Error and thus produces a constant
counteracting force to the error.

The default setting is 102400,

Prior to changing the "Kp" value, see Section 6.5 "Axis Auto-Tune"for further information.
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Press the "11" key to change the system’s Proportional gain. Enter the new amount of “P"
gain.

6-4-1-13 12: Ki
The "I" (Integral) gain parameter sets the "I" gain value within the PIDF loop. The "I" gain

produces an output which is a summation of the position errors, producing an increasing counter-
acting force for a constant or increasing Position Error.

The default setting is 20.
Prior to changing the "Ki" value, see Section 6-5 (Axis Auto-Tune) for further information.
Press the "12" key to change the amount of Integral gain.
Enter the new amount of "I" gain.
6-4-1-14 13: Kd
The "D" (Derivative) gain parameter sets the "D" gain in the PIDF loop. The "D" gain serves

to dampen system response by producing a restraint, as long as the system is progressing toward
error reduction.

The default setting is 836000.
Prior to changing the "Kd" value, see Section 6-5 (Axis Auto Tune) for further information.

Press the "13" key to change the amount of Derivative gain. Enter the new amount of "D"
gain.

6-4-1-15 14: Kfl
The "Kf1" (Velocity Feedforward) parameter optimizes the gain settings of the PIDF loop.
The Velocity Feedforward value is a function of the System inertia and torque constant. Since it
is not strictly error driven, it complements the PID gain by reducing the PID compensation effort
required and by reducing system lag.

Prior to changing the "Kf1" value, see Sections 6-5 (Axis Auto-Tune) for further information.

Press the "14" key to change the "Kf1" parameter. Enter the new "Kf1" value.
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6-4-1-16 15: Kf2
The "Kf2" (Acceleration Feedforward) parameter optimizes the gain settings of the PIDF
loop. The Acceleration Feedforward value is a function of the System inertia and torque con-
stant. Since it is not strictly error driven, it complements the PID gain by reducing the PID com-
pensation effort required and by reducing system lag.

Prior to changing the "Kf2" value, see Sections 6-5 (Axis Auto-Tune) for further information.
Press the "15" key to change the "Kf2" parameter. Enter the new "K£2" value.
6-4-1-17 16: JOG CONTROLKEY (3, 6, 8, 9)
The user may designate the arrow keys (3-7, 6-4, 8-2, 9-1) to be used to control this axis
while in the Jog mode.

The default setting for this axis is 6.

Press the "16" key to change the arrow keys controlling this axis. Enter the key number of
the desired arrow key. Press the "Control" and "G" keys to set axes 5-8.

6-4-1-18 17: + MOVEISCW?
For a programmed + (positive) move, the motor may be set for CW or CCW direction.

The default setting is for CW motor direction for any programmed + move.

Press the "17" key to change the motor direction for a programmed + move. Press the "Con-
trol" and "N" keys to toggle between Yes (CW motor direction) or No (CCW motor direction).

6-4-1-19 18: JOG/SLEW + DIRECTION IS CW ?

~ Motor direction may be set for CW or CCW movement when a + (positive) move is re-
quested while in the Jog/Slew mode.

The default setting is for CW direction motor movement when a + move is requested in the
Jog/Slew mode.

Press the "18" key to change the motor direction for a Jog/Slew + move. Press the "Control"
and "N" keys to toggle between Yes (CW motor direction) or No (CCW motor direction).
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6-4-1-20 19: FEEDHOLD ENABLED IN FREE RUN
This parameter determines whether the Feedhold key may be used to control Free Run mo-
tion for this axis.

The default setting enables the Feedhold key for Free Run control.

Press the "19" key to change the status of the Feedhold key during a Free Run of this axis.
Press the "Control" and "N" keys to toggle between Yes (Feedhold key active for a Free Run of
this axis) or No (Feedhold key not active for a Free Run of this axis).

6-4-1-21 20: AXIS CALIBRATION ON?

If the Unidex 21 is equipped with the Axis Calibration option, this parameter must be config-
ured appropriately.

The default setting is Yes, axis calibration ON for this axis.

Press the "20" key to change the status of Axis Calibration. Press the "Control" and "N"
keys to toggle between Yes (Axis Calibration - ON) or No (Axis Calibration - OFF).

Refer to the Unidex 21 Options Manual for Axis Calibration information.

6-4-1-22 21: JOYSTICK ABS. WINDOW

While in the Joystick Mode an "Absolute Window" may be created to provide an area of
movement where extremely fine positioning capabilities exist. The number selected in this pa-
rameter represents the increment factor that will be used for the Joystick handle deflection/Posi-
tion movement relationship.

NOTE: Setting this parameter to zero (0) for all axes will disable this feature.

The default setting is for 10 steps.
Press the "21" key to change the Joystick window size. Enter the new window size.

Refer to the Unidex 21 Options Manual for Joystick information.
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6-4-1-23 22 : JOYSTICK HIGH (STEPS/SEC)

Resolution ratio’s vary between axes. When a Joystick move is requested, the speed/dis-
tance ratio for each affected axis must be compatible. This parameter establishes the speed at
which the axis will move when a Joystick move is requested at the "High" speed setting. To de-
rive the Joystick "High" speed setting for this axis, proceed as follows:

Determine the distance (mm/in) that this axis will move per second at maximum speed.

Multiply this value by the axis resolution ratio (number of Machine steps that equal 1

~ (mm/in)).
The resulting number (steps/sec) is the Joystick-High value to be entered for this parameter.
The default setting is 50000 steps per second.

Press the "22" key to change the Joystick’s "High" speed setting. Enter the new speed setting
(in steps/sec).

Refer to the Unidex 21 Options Manual for additional Joystick information.

6-4-1-24 23: JOYSTICK LOW (STEPS/SEC)

Resolution ratio’s vary between axes. When a Joystick move is requested, the speed/distance
ratio for each affected axis must be compatible. This parameter establishes the speed at which
the axis will move when a Joystick move is requested at the "Low" speed setting. To derive the
Joystick "Low" speed setting for this axis, proceed as follows:

Determine the distance (mm/in) that this axis will move per second at the low speed.

Multiply this value by the axis resolution ratio (number of Machine steps that equal 1
(mm/in}).

The resulting number (steps/sec) is the Joystick-Low value to be entered for this parameter.
The minimum setting for this parameter is 1000,
The default setting is 10000 steps per second.

Press the "23" key to change the Joystick’s "Low" speed setting.
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Enter the new speed setting (in steps/sec).
Refer to the Unidex 21 Options Manua! for additional Joystick information.

6-4-1-25 24 : START/STOP SPEED (STEPS/SEC)

The Start/Stop Speed parameter establishes the maximum speed this axis may be started or
stopped without initiating an error condition.

The default setting is 2000 steps/sec.
Press the "24" key to change the Start/Stop speed. Enter the new speed.

6-4-1-26 25: MODULO MACHINE STEP

This parameter is used to establish the step number which will signal the Unidex 21 to return
its axis position counters to zero and begin another count of steps, starting with 1. The default set-
ting is 0 (no counter reset).

Press the "25" key to change the number of steps after which the Unidex 21’s counters return
to zero. Enter the new step number.

6-4-1-27 26 : POWER-ON HOME FEEDRATE (S/S)

This parameter provides the User the ability to set a Home Feedrate specifically for a Home
move following a Power-Up. To avoid possible equipment damage, it is suggested that this
Home Feedrate be considerably slower than the programmed Home Feedrate since axis disorien-
tation is likely.

The default setting is 2000 steps per second.

Press the "26" key to change the Home feedrate following a Power-Up. Enter the new feedr-
ate.

6-4-1-28 27: HOME SWITCH IS AT END ?

This parameter setting delineates for the Unidex 21 whether the Home Limit Switch is lo-
cated at the end of axis travel or is a selected position as that of a Home Limit Switch on a Ro-
tary Table.

The default setting specifies the Home Limit Switch to be at the end of axis travel.
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Press the "27" key to change the Home Limit Switch status. Press the "Control" and "N"
keys to toggle between Yes (the Home Limit Switch is located at the end of axis travel) or No
(the Home Limit Switch is a selected point).

6-4-1-29 28: HOME SWITCH IS NORMAL OPEN ?
This parameter must be configured to reflect the type of Home Limit Switch being used.

The default is that the Home Limit Switch is a normally open type switch.

Press the "28" key to change the Home Limit Switch status. Press the "Control" and "N"
keys to toggle between Yes (the Home Limit Switch is a normally open switch) or No (the Home
Limit Switch is a normally closed switch).

6-4-1-30 29 : POSITION LAG FACTOR (0-65535)
(Description not available at this time.)

6-4-1-31 30: LIMIT SWITCH IS NORMAL OPEN ?

This parameter must be configured to reflect the type of CW and CCW Limit Switches being
used.

The default is that the Limit Switches are a normally open type switch.

Press the "30" key to change the CW and CCW Limit Switch status. Press the "Control" and
"N" keys to toggle between Yes (the Limit Switches are a normally open switch) or No (the
Limit Switches are a normaily closed switch).

6-4-1-32 31: SWITCH-MECHANICAL LIMIT STEPS

The User must enter the number of Machine steps separating the Limit Switch from the Me-
chanical Stop.

The default setting is 1000 Machine steps.

Press the "31" key to change the number of Machine steps designated as separating the Limit
switches from the Mechanical stops. Enter the number of Machine steps.
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6-4-1-33 32 : MAX OVERSHOOT % (n/128)
The maximum percentage of allowable Axis Overshoot must be entered for this parameter,
128 = 100%. The Unidex 21 uses this parameter to determine the amount of overshoot permissi-
ble when dissipating errors resulting from acceleration at a rate greater than the parameter setting

of the Ac/De rate (see Item 6-4-1-10).

The default setting is 1.

B SIS * Overshoot

Programmed
Ac/De

Maximum Ac/De
(Parameter Setting)

Press the "32" key to change the maximum percentage of Axis Overshoot. Enter the percent-
age of the allowable overshoot.

6-4-1-34 33 : MAX VELOCITY ERROR (0-65535)
The maximum amount of allowable Velocity Error must be input at this parameter. The Uni-
dex 21 presents an Error message if this parameter is exceeded during operation. A value of zero
(0} will disable Maximum Velocity Error checking.

The default setting is 1000.

Press the "33" key to change the maximum allowable amount of Velocity Error. Enter the
new amount (0-65535).

6-4-1-35 34: MAXIMUM POSITION ERROR (0-65535)

The maximum amount of allowable Position Error must be input at this parameter. The Uni-
dex 21 presents an Error message if this parameter is exceeded during operation. A value of zero
(0) will disable Maximum Position Error checking.

The default setting is 1000.
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Press the "34" key to change the maximum allowable amount of Position Error. Enter the
new amount (0-65535).

6-4-1-36 35 : MAXIMUM INTEGRAL ERROR (0-65535)

The maximum amount of allowable Integral Error must be input at this parameter. The Uni-
dex 21 presents an Error message if this parameter is exceeded during operation. The desired In-
tegral Error value must be divided by 100 before it is entered. Example: If an Integral Error
value of 20,000 is desired, enter 200 into this parameter. A value of zero (0) will disable maxi-
mum Integral Error checking.

The default setting is 1000.

Press the "35" key to change the maximum allowable amount of Integral Error. Enter the
new amount (0-65535) +100.

6-4-1-37 36: MFO ENABLED IN FREE RUN

This parameter permits the Manual Feedrate Override (MFO) function to be active in the
Free Run mode.

The default setting is for MFO to be active during Free Run.

Press the "36" key to change the status of the MFO during Free Run. Press the "Control" and
"N" keys to toggle between Yes (MFO enabled during Free Run) or No (MFO disabled during
Free Run).

6-4-1-38 37 : TRAJECTORY IS LINEAR TYPE ?

Acceleration/ Deceleration (GO) Ramping Trajectory may be defined as either Linear or Para-
bolic. A Parabolic Ramping Trajectory is derived by applying a "Parabolic Coefficient" (see Pa-
rameter 38) to the maximum slope. (See Chapter 5: Machine Mode for more information.)

The default setting is for a Linear type trajectory.

Press the "37" key to change the trajectory type. Press "Control" and "N" keys to toggle be-
tween Yes (Linear Trajectory) or No (Parabolic Trajectory).
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6-4-1-39 38 : PARABOLIC COEFFICIENT (0 - 65535)

The Parabolic Coefficient is the factor used to convert the linear velocity/time slope into a

- Parabolic Trajectory. It is suggested that coefficient selections may be made in steps of 10,000.
The following formula is applied to the coefficient value selected:

Parabolic Coefficient
65535

The default setting is 24576.

A coefficient of zero (0) represents a Linear Ramp. Higher values result in a steeper curve.
Press the "38" key to change the Parabolic Coefficient. Enter the new number (0-65535).

6-4-1-40 39 : MACHINE ORIGIN STEPS

The Machine Origin parameter permits the User to establish a location, in Machine steps, to
which the designated axes will return when the MORG command is used.

The default setting is zero.
Press the "39" key to enter the Machine Origin (in Machine steps) for this axis.

6-4-1-41 40: INPUT 1 AUTO-FOCUS CONVERT FACTOR (n/65535) 0 TO
8388607

This parameter provides the User with the ability to establish the default value of the Conver-
sion Factor used in conjunction with the AFCO command. This Conversion Factor is used to
convert the Input Clock to Machine steps. The following formula applies:

n
65535

Machine steps = Input Clock *

The default conversion factor is zero (0), indicating Input 1 is not used for Auto-Focus.
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6-4-1-42 41 : INPUT 2 AUTO-FOCUS CONVERT FACTOR (n/65535) 0 TO
8388607
This parameter provides the User with the ability to establish the default value of the Conver-

sion Factor used in conjunction with the AFCO command. This Conversion Factor is used to
convert the Input Clock to Machine steps. The following formula applies:

n
65535

Machine steps = Input Clock *

The default Conversion Factor is zero (0), indicating Input 2 is not used for Auto-Focus.

6-4-1-43 42 : FEEDBACK DEVICE?

This parameter configures the System for the type of position Feedback Device being used.
The Unidex 21 may be configured to recognize any of the following Feedback Devices:

Enter a "0" if a Square Wave Encoder is providing position feedback.
Enter a "1" if a Resolver is providing position feedback.

Enter a "2" if the optional Resolution Multiplier Board with Sine Wave Encoder is providing
position feedback.

Enter 2 "3" if an Open Loop Stepper Motor is being used.
The default setting is for a Square Wave Encoder as the Feedback Device.
6-4-1-44 43 : DRIVERTYPE?
This parameter configures the System for the type of Drive system being used. The Unidex
21 may be configured to recognize any of the following Driver types:
Enter a "0" if a DC Servo Brush Drive system is being used.
Enter a "1" if a AC Brushless Drive system is being used.

Enter a "2" if a Stepping Drive system is being used.

The default is for the use of a DC Servo Brush type Drive.
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NOTE: If a Brushless Drive System is established by this parameter, the next
parameter, "Brushless Commutation Factor"”, must be configured ap-

propriately,

6-4-1-45 44 : BRUSHLESS COMMUTATION FACTOR

This parameter is valid only when a Brushless type motor is being used. The Brushless Com-
mutation Factor is established as follows:

If the axis position feedback device is an Encoder, the Commutation Factor is the number of
Machine steps per electric cycle (1 to 65535).

If the axis position feedback device is a Resolver, the Commutation Factor is the number of
electric cycles per revolution (2, 3, 4).

The default setting is 2 (indicating a Brushless motor with Resolver position feedback).

Press the "44" key to change the Brushless motor Commutation Factor. Enter the new Com-
mutation Factor.

6-4-1-46 45 : BACKLASH MACHINE STEPS, 0 TO 65535

To provide greater Positioning Accuracy, this parameter allows the User to enter a number of
Machine steps (0 to 65535) to compensate for any backlash present in the system.

NOTE: Backlash compensation will not be enabled unless the axis is sent
Home.

The default value is zero.

Press the "45" key to change the number of Machine steps that is necessary to compensate
for System Backlash. Enter the compensation number (in Machine steps).

6-4-1-47 46 : EXISTENCE CHECKING 0/1/2/3

This parameter provides the User the ability to establish active axis status conditions that will
be monitored by the Unidex 21 upon Power-Up or Reset. The use of this parameter gives added
awareness to the User of the current configuration of the hardware.

The default setting is zero.
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Press the "46" key to change the active status for this axis. The following options are avail-
able to set axis status:

0 - the status of this axis is irrelevant

1 - this axis must exist

2 - this axis must not exist

3 - this axis always exists regardless of status - No Auto-Tune procedure possible
for this axis

Results of system monitoring are displayed in the Active Axis line of each display.

6-4-1-48 47 : CCW SOFTWARE LIMIT, MACHINE STEPS

This parameter permits the User to establish a CCW Software Travel Limit (in Machine
steps) that is in reference to the Hardware Home.

The default setting is zero, indicating that a CCW Software Limit has not been established.
Press the "47" key to change the CCW Software Limit. Enter the new limit.

6-4-1-49 48 : CW SOFTWARE LIMIT, MACHINE STEPS

This parameter permits the User to establish a CW Software Travel Limit (in Machine steps)
that is in reference to the Hardware Home.

The default setting is zero, indicating that a CW Software Limit has not been established.
Press the "48" key to change the CW Software Limit. Enter the new limit.

6-4-1-50 49: STEP SIZE FOR STEP RESPONSE
This parameter permits the User to establish an optimum Step Size to produce a desired Step

Response. Typically, the Step Size is 1/4 of the motor’s resolution, i.e., a Step Size of 500 steps
per revolution would be used for a 2000 line Encoder.

If AEROTECH, Inc. motors are being used in the system, the appropriate Step Size has been
established as a default parameter setting (500 steps).

Press the "49" key to change the Step Size. Enter the new Step Size.
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SECTION 6-5: AXES AUTO-TUNE

The Unidex 21 Auto-Tune function provides two tuning methods to optimize the Step Re-
sponse output. The PIDF gains and the Step Size may either be individually adjusted for specific
Step Response outputs, or the Unidex 21 may be requested to automatically adjust the PIDF
gains. If the Unidex 21 is equipped with a Front Panel or EGA monitor, a graphic display of
the Step Response and Velocity Curves is available to illustrate new or existing settings.

Enter "201" to change the PIDF gains or Step Size settings.

The display will be:

Axes Parameter Setting Auto/Manual Tune Step
# Name Kp Ki Kd fl 2 Kp Ki Kd f1 2 Size

(00000 00000 (00000 00000 00000 00000 00000 00000 00000 OO00CO 00500
00000 00000 00000 00000 00000 00000 00000 00000 00000 (0000 00500
00500
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00500
00000 00000 00000 GODOD 00000 00000 GO000 0000C 00000 Q000D 00500
00000 00000 00000 000CO 00000 00000 00000 00000 00000 00000 00500
00000 0000C 00000 00000 00000 00000 00000 00000 00000 00000 00S00
00000 00000 00000 000GO 00000 00000 00000 00000 00000 00000 00500

:
:
:
:
HHELE
:
:
:
:
:

O R W=

Al to A8 : Auto tune, Ad/cm, cm is current command % (1-100) default 30

S1 to S8 : Save to Parameter

P1 to P8 : Positive step response with auto/manual tune gain

N1 to N8 : Negative step response

M1 to M8 : Manual input gain or step size, format --Md/item/data
d=1-8,item=PILDF1LF2S data=0-16777215

ctrl-Quit, select =

A description of each of the axes for changing the PIDF gains or Step Size settings follows:

6-5-1: AXES # NAME

Each axes is assigned an Axes # (number), this number is used to specify the axis for all dis-
play functions.

The axes Name is the name assigned in the Axis Parameter, Symbol Setting. The default set-
tings are X,Y,Z,U,x,y,z, and u.
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6-5-2: PARAMETER SETTINGS
The Parameter Setting values indicate settings established at the factory, by the User from the
Axis Parameter mode, through previously saved Manual settings or through previously saved
Auto-Tune settings. An explanation of each of the Parameter settings follows:

6-5-2-1: Kp
The Kp parameter sets the Proportional gain within the PIDF loop. The "P" gain produces

an output directly proportional to the position error, thus producing a constant counteracting
force to the error.

6-5-2-2: Ki
The Ki parameter sets the Integral gain in the PIDF loop. The "I" gain produces an output

which is a summation of the position errors, producing an increasing counteracting force for a
constant or increasing position error.

6-5-2-3: Kd
The Kd parameter sets the Derivative gain in the PIDF loop. The "D" gain serves to dampen
system response by producing a restraint as the system progresses toward error reduction.

6-5-2-4: Kfl
The Kf1 parameter sets Velocity Feedforward in the PIDF loop. The Velocity Feedforward
value is a function of the system friction and torque constant. Since it is not strictly error driven,
it complements the PID gain by reducing the compensation effort required, thus reducing system
lag.

6-5-2-5: Kf2
The Kf2 parameter sets the Acceleration Feedforward in the PIDF loop. The Acceleration
Feedforward value is a function of the system inertia and torque constant. Since it is not strictly
error driven, it complements the PID gain by reducing the compensation effort required, thus re-
ducing system lag.

6-5-2-6: Step Size
The optimum Step Size setting is dependent upon system configurations. Typicaily, the Step
Size is 1/4 of the motor revolution, i.e., the Step Size of 500 steps per revolution would be used
for a 2000 line encoder.
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6-5-3: AUTO/MANUAL TUNE

The Auto/Manual Tune function permits the User to establish new settings for the gain val-

ues listed in the Parameter Setting section of this display. These values may be set manually or
automatically by using the following options:

' WARNING: USE OF THE AUTO-TUNE PROCEDURE MAY CAUSE
SUDDEN MECHANICAL MOVEMENT.

6-5-3-1: A1 TO A8: AUTO TUNE, Ad/cm IS CURRENT COMMAND %
(1- 100) DEFAULT 30

Selecting A1 through A8 initiates the Auto-Tune procedure for the designated axis (1-8).
The generated values appear on the display when Auto-Tune is complete.

NOTE: The Auto-Tune procedure cannot take place on axes under gantry
control (see the GANTRY Parameter setting). If an axis is selected
that is under gantry control, an error message (Can’t tune gantry
axes! Ctrl-Quit, select =) will be displayed.

NOTE: The Auto-Tune procedure should not be done on the vertical (Z) axis.

A graphic display of the Step Response and Velocity Curves produced from these values is
available by depressing P1 through P8 for a Positive Step Response display or N1 through N8
for a Negative Step Response display. A typical positive Step Response and Velocity Curve
graphic is shown in Figure 6-1. The Step Response procedure may be performed while in the
graphic mode by depressing "P (1-8)" or "N (1-8)". Press the "Q" key to return to the main
Auto-Tune display.

NOTE: The graphic display retains all previous data. Newly generated
curves are superimposed upon existing curves. The display may be
cleared by depressing the "R" key.

NOTE: For optimum system performance, the Step Response display should
exhibit some overshoot (approx. 25%). Systems that are overdamped
(almost no indication of overshoot during Step Response) will have
long settling times during Velocity Profiling.
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It is recommended that the Step Response procedure be repeated a minimum of four times
for each axis prior to saving these values to the Parameter Settings. Following each performance
of the Step Response, the graphic should be examined for consistency. If inconsistency in "Over-
shoot" and/or "Settling Time" is evident, the current command may be increased or decreased, in
steps of 5%, to achieve stabilization. Following each current command change, the Step Re-
sponse should again be run a minimum of four times, and checked for consistency.

To increase or decrease the current command, proceed as follows:
Press the "A" key, the axis number (1-8) "/" and the new current command
percentage (1-100). The default current command percentage is 30.

If the output displayed by the Step Response curve is satisfactory, press
"S (1-8)" to save the Auto-Tune gain values. The saved values will replace the
previously established gain values in all Parameter Settings.

126 .1 i —_ - — _— ] —— e — e —
{Poal stop |responss [curve )

100 __| —_ -
- e — e _— o ) | — — — e e
50 _ | b o 4 1 - | 4 1
w || R Opoeey ||
ox"_ —F—-—_—-_"‘_"—'——_'—_____
~26 RSN IS S UUUG VO S (U PSS N S —
-850 4o e
=% 4+ 1 11— 5 1
-we _ | i L ) e e 4
-125

0 ms 31 83 95 127 150 191 223 258
Select : P1 - P8 for + step response : R to refresh display

* N1 — N8 for — response : Q to quit display
Last Key

Max ac/de ip step/me/ms

Figure 6-1: Typical Step Response and Velocity Curve Graphic
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6-5-3-2: S1 TO S8 : SAVE TO PARAMETER
Selecting S1 through S8 saves the settings that have been established manually or by the
Auto-Tune. Previous values in the Parameter Settings are replaced by the new values.

6-5-3-3: P1 TO P8 : POSITIVE STEP RESPONSE, WITH AUTO/MANUAL
TUNE GAIN

Selecting P1 through P8 displays the graphic of the Positive Step Response for the Step Size
and gain values that have been either automatically or manually derived.

6-5-3-4: N1 TO N8 : NEGATIVE STEP RESPONSE

Selecting N1 through N8 displays the graphic of the Negative Step/Response for the Step
Size and gain values either automatically or manually derived.

6-5-3-5: M1 TO M8 : MANUAL INPUT GAIN OR STEP SIZE,
FORMAT-- Md/item/data
d = 1-8, item = P,I,D,F1,F2,S data = 0-16777215
Selections through this function provide the User with the ability to manually configure the

gain values and/or Step Size to achieve specific Step Response reaction. See Figures 6-2 and 6-3
for a summary of the affects of gain variation.

NOTE: The Velocity Feedforward Parameter Setting, should not, under most
circumstances be manually set. Use the Unidex 21’s Auto-Tuning
function to select new Velocity Feedforward values.

NOTE: The Acceleration Feedforward Parameter Setting, should not, under
most circumstances be manually set. Use the Unidex 21’s Auto- Tun-
ing function to select new Acceleration Feedforward values.

6-5-3-5-1: MANUAL GAIN SETTING
To manually alter a gain value and/or Step Size, use the following format:

Md/item/data
d = Axes numbers 1-8
item = Parameter Settings, P,I,D,F1,F2, or Step Size, S
data = 0 -167772155

Press P1 through P8 for the Graphic display of the Positive Step/Response output.
Press N1 through N8 for the Graphic display of the Negative Step/Response output.
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In addition to the Step Response curve, a Velocity Curve is shown. From this curve, the
maximum acceleration value is derived by calculating the time required to reach the maximum

velocity from zero. Use this value to establish "Acceleration/Deceleration steps/sec/sec” setting
otherwise referred to as Axis Parameter #9.

NOTE: Prior to entering the "Max ac/de/in step/ms/ms" value into the Axis
Parameter setting, msec must be changed to sec. (Multiply the Max
ac/defin step/ms/ms value by 1,000,000.)

6-5-3-5-2: MANUAL STEP SIZE SETTING

Typically, the Step Size is 1/4 of the motor’s resolution, i.e., a Step Size of 500 steps per rev-
olution would be used for a 2000 line Encoder. The Step Size is not automatically generated by
the Auto-Tune procedure. If AEROTECH, Inc. motors are being used in the system, the appro-
priate Step Size has been established as a default parameter setting (500 steps). If AEROTECH,
Inc. motors are not being used , the Step Size may be established as follows:

Press "M1" through "M8", /", "S", "/", then the desired Step Size.
Press P1 through P8 for the Graphic display of the Positive Step/Response output.

Press N1 through N8 for the Graphic display of the Negative Step/Response output.

NOTE: If a Step Size value has been selected that is too large, Response Over-
shoot will consistently occur regardless of gain variations.

NOTE  Selecting S1 through S8 saves the new Step Size as well as gain value

settings. Upon Power Up or Reset, the previous values in the Parame-
ter Settings are replaced by the new values.

When the desired Step/Response output has been established, press S (1-8) to save these val-
ues.

Press the "Control" and "Q" keys to return to the main Parameter menu.
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1.0 |
0. | ___ I I
01 _] | |
1o !
Tr Tp Ts
Time
Tr Rise Time of the Step Response is defined as the time that is required
for the response to rise from 10 percent of the final value to 90 percent
of the final value.
Tp Peak Time is the time that the response takes to reach its peak value.
Ts Settling Time is the time required for the output to stabilze to within
5 percent of its final value.
Css Steady State is the final value of the Step Response.
%Z0sg Percent Overshoot is derived by the following formula:

Peak Value — Steady State Value
Percent Overshoot = X 100
Steady State Value

Figure 6-2: Typical Step Response
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PARAMETER Kp E K E x4 E

Rise Time

Overshoot

Settling Time
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Figure 6-3: Gain Adjustment Affects on System Response
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6-6: FRONT PANEL FUNCTION KEYS

Function keys F1 through F8 may be configured to initiate various program functions.

Entc_r "301", the display will be:

Key Mode Title bytes
Fl1
F2
F3
F4
F5
Fé

F7
F8

Key definition buffer left (bytes) = xxx (total of 512 hytes)

Press the "Control" and "Q" keys to return to the Main Parameter Menu.
Press the number of the Function key to be configured.

The following display will appear:

Select : Alt-Abort, Alt-Backspace, mode code/title/key-data <Alt-End>

mode code : all =0, general =1, edit=2, file =3, machine =4,
p-meter =5, test=6, system =7, INT1/2=8

title : 1to 15 characters

Key-data : ASCII, Ctr Keys are represented by wA to nZ.

Status F- : (mode code)/(title)/Key-data

New data

A description of the "on screen” Function key menu follows:
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Select : Select provides a menu of options available in the Function key mode. The options
are:

Alt-Abort Press the "ALT™ and "A" keys to cancel any changes that have been made
and return to the main Function key display.

Alt-Backpace Press the "ALT” and "B" keys to backspace and delete entered characters.

Alt-End Press the "Alt" and "E" keys at the completion of data entry to save the new
Function key configuration and return to the main Function key menu.

mode code : The mode code delineates the mode from which the Function key is to be active.
all = 0 - the Function key is active from any mode at any display.
general = 1 - the Function key is active from the Main Display Menu only.
edit = 2 - the Function key is active in the Edit mode only.
file = 3 - the Function Kkey is active in the File mode only.

machine = 4 - the Function key is active in the Machine mode only.
p-meter = 5 - the Function key is active in the Parameter mode only.
system = 7 - the Function key is active in the System mode only.
INT1/2= 8 -the Function key is activated to initiate Interrupt 1 or 2.

Key in the appropriate mode code number followed by "/".

title : The title is the Function key label which will be displayed at all selection screens.
The title (1 to 15 characters in length) may be the same as the program name.

Key in the desired title immediately following the "mode code/".

Key-data : The Key-data line contains an explanation of the ASCII code displayed during entry
of the Key data. Key-data entry consists of the actual keystrokes necessary to initi-
ate a function.

For example, DRFILENAME.TYP x A « M = D is the Key-data entry for Debug, Run,
Filename.typ, Ctrl-Automatic, Enter, Ctrl-Display.

Status F - The Status line provides the User with the data to which the Function key is cur-
rently configured.
New data : The New data line is the location where the User reconfigures the Function key. Data

must be entered as described in "Select”.

When the data is entered in this manner, use of the Function key will initiate all entered data.

UNIDEX 21: USER’'S MANUAL 6-52 AEROTECH, INC.




CHAPTER 6: PARAMETER MODE

SECTION 6-7: LOAD/SAVE PARAMETER

Parameter settings may be saved to a file and reloaded as desired.
Enter "300" to Load or Save parameter settings.

The following screen will be displayed:

Ctrl-Quit; Load-from (filename.typ} ; Save-to (filename.typ)

Select =

Press the "Control" and "Q" keys to return to the Main Parameter Menu.

Key in "S", the Filename.type and then "carriage return" to save the current parameter dis-
play to a file. Any file saved through the Parameter mode receives an attribute setting of "Read
only".

Key in "L," the Filename.type and then "carriage return" to load an existing parameter file
into the current parameter display.

NOTE: Loading a Parameter file over- writes all existing Parameter settings.
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CHAPTER 7: TEST MODE

SECTION 7-1: INTRODUCTION

The Unidex 21 contains a self-test mode initiated through the main selection menu. It is
not necessary to do a system Power Down or Reset prior to performing the test.

The Test mode provides the ability to test three storage locations, EPROM, RAM and
the Parameters. In addition to the testing function this mode provides the ability to clear all
User files from memory.

SECTION 7-2: GETTING STARTED

Following Power-Up the Initial Selection screen below will be displayed:

UNIDEX 21 Version xx

EPROM OK PARAMETER OK RAM checksum
User’s RAM (bytes) = xoooxx

Edit, File, Machine, Parameter, Test, System, Batch, Console, Debug

Enter the Test Mode by pressing the "T" key from the Initial Selection screen.

The following message will be displayed:

Ram, Eprom, Parameter, Ctrl-Clear memeory, Ctrl-Quit
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SECTION 7-3;: RAM CHECK

Depress the "R" key to perform a RAM check. The RAM check is internally divided
into two subsections:

1) System RAM
2) User RAM

The Read and Write capability is checked in both subsections of RAM.

The User RAM, in addition checking Read and Write, also checks the User’s file
checksum to verify file integrity.

If the both sections of the RAM check are verified, the following message will appear:

RAM OK ; Select function :

If a Read/Write error is detected one of the following is displayed:

RAM (0) fail @ (address location) = ( fail data)
RAM (F) fail @ (address location) = (fail data)
RAM (5) fail @ (address location) = (fail data)
RAM (A)ail @ (address location) = (fail data)

If a checksum error is detected the following will be displayed:

RAM checksum error (filename.type)
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SECTION 7-4: EPROM

Depress the "E" key to perform an EPROM test. The Unidex 21 performs a checksum
on all data contained on EPROM.

If the check is verified the following screen will be displayed:

EPROM OK ; Select function:

If the EPROM check is not verified the following will be displayed:

EPROM checksum error ; Select function :

If an EPROM error is detected, contact a AEROTECH, Inc. Service Representative
for assistance.

SECTION 7-5: PARAMETER

Press the "P" key to perform a checksum on the Unidex 21’s parameters. Verification is
performed between the last previously saved parameters and the currently active parame-
ters.

If the Parameter check is verified the following screen will be displayed:

Parameter OK ; Select function

AEROTECH, INC, 7-3 UNIDEX 21: USER’S MANUAL



CHAPTER 7: TEST MODE

If the Parameter check is not verified the following will be displayed:

Parameter error ; Select function ;

SECTION 7-6: CTRL- CLEAR MEMORY

Press the "Control” and "C" keys to clear RAM memory.

SECTION 7-7: CTRL-QUIT

Press the "Contol" and "Quit" keys to return to the main selection menu.
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CHAPTER 8: SYSTEM MODE

SECTION 8-1: INTRODUCTION

The Unidex 21 contains a System Mode initiated through the main selection menu.

SECTION 8-2: GETTING STARTED

Following Power-Up the Initial Selection screen will be displayed:

UNIDEX 21 Version xx

EPROM OK PARAMETER OK RAM checksum
User’s RAM (bytes) = xxooox

Edit, File, Machine, Parameter, Test, System, Batch, Console, Debug

Enter the System Mode by pressing the "S" key from the Initial Selection screen.

The following message will be displayed:

Date, Time, Version, Standard, Password, Ctrl-Quit
> Select function:
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SECTION 8-3: DATE

Depress the "D" key to verify or change the System’s date. The following will be dis-
played:

"Current Date" (dd-mmm-yyyy) Ctrl-Quit < =>

If the "Current Date" is to be changed, enter the desired date in the format illustrated
below:

dd; must be entered as digits 01 to 31
mimm; JAN JUL

FEB AUG

MAR SEP

APR OCT

MAY NOV

: JUN DEC

YYVY; 1990

If the "Current Date" is not to be changed, press the "Control" and "Q" keys to return to
the main System menu.

SECTION 8-4: TIME

Depress the "T" key to verify or change the System’s Time setting, The following will be
displayed:

"Current Time" (hh-mm-ss) Ctrl-Quit < =>

If the "Current Time" is to be changed, enter the desired time in the format illustrated
below:

hh; 00 to 23
M, 00 to 59
sS: 00 to 59

If the "Current Time" is not to be changed, press the "Control" and "Q" keys to return to
the main System menu. '
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SECTION 8-5: VERSION

Depress the "V" key to display the Version number of the software installed in the Uni-
dex 21.

The following will be displayed:

Version X.X ; Select function :

SECTION 8-6: STANDARD

Press the "S" key to display the Standard syntax being used by the system. The display
below shows the system default standard:

>XYZU IJKP LCD OAB xyzu ijkp led cab NGHFMST ; Select function

XYZU - represents axes 1-4

IJKP - represents circular interpolation parameters of axes 1-4

LCD/OAB - represent polar cordinate commands for circular interpolation
of axes 1-4

Xyzu - represents axes 5-8

ijkp - represents circular interpolation parameters of axes 5-8

led/eab - represents polar coordinate commands for circular interpola-

tion of axes 5-8

NGHFMST - RS274-D Commands

AEROTECH, INC. 83 UNIDEX 21: USER’S MANUAL



