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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.
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CHAPTER 1: INTRODUCTION

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.
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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)

UNIDEX 21 HARDWARE MANUAL 22

AEROTECH, INC,



CHAPTER 2: SYSTEM OVERVIEW

[5) ° [5)
! ®
~ \ @+ UNIDEX 21
et Q (o]
— (" N
1 y o =1 woe
(7] =
~\ [
~ t s o=
Fa|{ Fa = . 3
o } o rem
F5 || Fs I s s ]
- - vince
Fr |[Fe 1 2 3
e ra oM S
N~/
— \./ \) \ J
- +- o
e .
\ MEOQ / °© °© \\ ./
~N ~ ( ~
HHEHBHHERBHBAHHBEHRNE
\ 1 2 2 4 5 ] 7 8 ] ) - . Y !
=~ 1 a W E R T Y u T ) P { ) -
~ THE TS
oL
o I A s D F G H J K L - e | | o > .
—r z X < v 8 N MI < > ; wact e O [
\_ , \‘\"LUCK) ¥
Q o 0

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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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

AEROTECH, INC.

35 UNIDEX 21 HARDWARE MANUAL



CHAPTER 3: JUMPERS AND SWITCHES

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
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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.

UNIDEX 21 HARDWARE MANUAL
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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

AEROTECH, INC.
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Figure 3-6: Unidex 21 DSP Board - Jumpers and Switches
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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
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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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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
UNIDEX 21 HARDWARE MANUAL 58 AEROTECH, INC.



CHAPTER 5: MOTOR INTERFACE

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)
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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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CHAPTER §: INDEXING BOARD INTERFACE

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)
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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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CHAPTER 9: IEEE-488 INTERFACE

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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CHAPTER 10: SERIAL ASYNCHRONOQUS COMMUNICATION INTERFACE

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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CHAPTER 10: SERIAL ASYNCHRONOUS COMMUNICATION INTERFACE

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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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.
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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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CHAPTER 17: TROUBLESHOOTING

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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