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WARRANTY INFORMATION

Research Concepts, Inc.(RCI) warrants to the original purchaser, this product shall be free from defects
in material and workmanship for one year, unless expressed otherwise, from the date of the original
purchase.

During the warranty period, RCI will provide, free of charge, both parts and labor necessary to correct
such defects.

To obtain such a warranty service, the original purchaser must:

(1) Notify RCI as soon as possible after discovery of a possible defect, of:
(a) the model and serial number
(b) identify of the seller and date of purchase
(c) detailed description of the problem, including details on the electrical connection to associated
equipment and list of such equipment, and circumstances when problem arose.

(2) Deliver the product to RCI, or ship the same in its original container or equivalent, fully insured
and shipping charges prepaid.

Correct maintenance, repair, and use are important to obtain proper performance from this product.
Therefore, read the instruction manual carefully and completely. This warranty does not apply to any
defect that RCI determines is due to:

- Improper maintenance or repair, including the installation of parts or accessories that do not

conform to the quality and specifications of the original parts.

- Misuse, abuse, neglect, or improper installation including disregard for installation of backup or

safety override equipment.

- Accidental or intentional damage.

- Lightning or acts of God.

There are no implied warranties.

The foregoing constitutes RCI's entire obligation with respect to this product, and the original purchaser
and any user or owner shall have no other remedy and no claim for incidental or consequential damages.
Some states do not allow limitations or exclusions of incidental or consequential damages, so the above
limitation and exclusion may not apply to you. This warranty gives you specific legal rights and you may
also have other rights which may vary from state to state.

RCI retains the right to make changes to these specifications any time, without notice.
Copyright — Research Concepts Inc., 2010
REPAIR RETURN INFORMATION

To help guarantee a fast and efficient repair, the user should request and receive a Return Merchandise
Authorization number (RMA#) from Research Concepts Inc. prior to shipping the unit.

In addition, international returns are required to complete the correct documents necessary for achieving
U.S. Customs clearance. In order to avoid duties and taxes, export documents must be accurately
completed to meet Export Administration Regulations. Contact RCI for guidance with respect to the
correct completion of shipping documents.



TABLE OF CONTENTS

1.0 INTRODUCTION 5
1.1 MANUAL ORGANIZATION ..c..eutiuieutintetiniesttetteitetetestes st saeeut et essesestesbesaeebeestessessestesbesaeebeeseessensenaesesaeeseeseennennennen 5
1.2 RC3000 FEATURES ..ottt sttt sttt s ettt be s e e et ettt a e s e e b eae e nennes 7
1.3 THEORY OF OPERATION ....cuiiuiiiiiiiiiiiiitiitietieiie ittt ei st st b e st ettt b e s b e et ae e n s neneas 9

1.3.1 COntroller DESCIIPIION ............cc.ueueiieeiiieee ettt ettt ettt ettt ekt e bt et e e e e meeeaeenaeeneeeneeeneeeneenneens 9
1.3.2 System INterface REGUITEMENLS ............c..c.ocueeumiiiiieee ettt ettt ettt eee bttt e e eee e e 10
1.3.3 OPErational OVerVieW ...............c..ccoecueeueiiesieeiseieeeeeste et ettt eateessebeebeesbeesseetaesseesseessesssesssesseeeseesseenns 11
1.3.4 Antenng POIRtING SOIULION ............ccccoociiiiiiiiiiii ittt ettt ettt 13
1.3.5 TTM@KEEDING ...ttt ettt ettt ettt a ettt ettt ettt en e et eneenne e e enes 14
W BT D A AN A 7 F PSSP 14
1.3.7 MAGNELIC VATIALION ...ttt et ettt ettt et e et e et e et e et e sntaesnbeesabeeenseesnseesnnee e 17
1.3.8 SYSEEM POIfOFMANCE ..ottt ettt sttt 18
1.4 SPECIFICATIONS ....utiutititerteeitentetentestee st sue et eatessete st et saeeueeatestense st e bt saeeueeateasent et enbesaeebeeseensensetebesbeebeeneennensens 19

2.0 INSTALLATION 21

2.1 EQUIPMENT MOUNTING .uvvvviieiieiiiteeeeee et eeeiiteeeeeeeeeesiasseeeeeseeesissssseseseeeaasssssseeseseaesssssseseseessisssesesesesesssreseeeseesnns 22
2.1.1 RC3000 Antenng CORLFOLIEY ................c..cccueieiueeieiieie e ettt ettt ettt et eae e 22
2.1.2 GPS RECEIVET ...ttt ettt ettt e ek e ke e et e et e e s e eae e e st et e ettt ent e e e nneens 23
2.1.3 FIUXGAIE COMPASS ...ttt ettt ettt et et ettt et et e st e me e et e nae et emeeen e eneenneens 24
2.1.4 ELeCtronic CIINOMEIET ..........c.occueeiiieiie ettt ettt etttk bttt e et e ettt se st et eaente e 25

2.2 ELECTRICAL CONNECTIONS ....cutiiiiiiiiiiiitieiiiiete ittt sa e st en sttt b e st a et sbe e ene e nnenn 27
2.2.0 POWEE ERIIY..c.c.iiieeeeee ettt ettt et et e e ettt et e et e e ekt e bt e nt e e st e e e e et e et e et e bttt eneeeneenneens 28
2.2.2 MOTOT DIFIVE.......oueeiiie ettt ettt ettt ettt et e et ne e et e et ettt en e eneenneens 29
2.2.3 DIFIVE SEHSE. ..ottt ettt ettt et 30
2. 2.4 LIMIE SWIECHES ... ettt ettt e et e ettt e et e et e et e e tt e e ere e e eteeete e 31
2.2.5 NAVIGALION S@RSOFS ..o ettt ettt et e ettt e et e e e et e et e e st emeeemeeese e st aneeeneeeneeeseenneans 32
2.2.6 HaNA Held REMOIE ...........cceoveeiei ettt ettt ettt ettt et e ittt e s e e enneens 33
2.2.7 REMOIE CONIFOL ...ttt et bttt e ettt ettt be st e e aente e 35

2.3 INITIAL CONFIGURATION ......ocuiiuiiiiiiitiiniitietiet ettt en ettt b e sttt a et b e s s et saesb e sasene et enne s 37
2.3.1 SOftware INGHIAIIZATION ............c.cocue ittt ettt ettt ettt et ee e et ettt e eaeeeeeenneens 37
2.3.2 Elevation CAlIDFALION .................c.cccoieiiiei ittt ettt ettt et e e nneens 39
2.3.3 AZIMULR CAIIDFALION ...ttt ettt ettt ee e ae et e 43
2.3.4 FaSt/SIow MOTOT SPEEU. ...........c.ocuiriiiiiiiiiiiit ettt sttt 46
2.3.5 DrFive SYStem CHECKOUL...............c.cccoiiiiiiee ettt ettt ettt et ettt e e eeeenaeens 46
2.3.6 Navigation Sensor COMMUNICALTION. ................cccuereeriast et ete ettt ettt ettt e e et et e en e eneenneens 46

2.4 FINAL CALIBRATION ....uiiiiiiiiiiiiiiieie sttt ettt ettt sttt st eae ettt b e sae st e e s e b e s b sae bt et e s e s e aesbesaeeneeneennennens 46
2.4.1 COMPASS CALIDFALION. ...ttt ettt nae 46
2.4.2 OP@FALIONAL PFESELS.......c..eoue ettt ettt et et e ekt e e te et e e meeeaeeeseenneeneeeneeeneeeneenneens 48
2.4.3 Miscellaneous AAJUSTIMENLS ..............cccociiiiiiiiieee ettt ettt ettt e e nneens 48

3.0 DETAILED OPERATION 49

3.1 OPERATION OVERVIEW .....oiuiiiiiiiiiiiiiitiitiiiieiiete ettt sa e st sttt h e st s et sb e s en et ennene s 49
i LI MOUES ... e ettt ae ettt ettt eaeenae e e enes 49
3. L2 KEYPAA USGZE ...ttt ettt ettt ettt 50
I I D 1 B ) 717 OO SUU RO P PP 52
3. LA DiISPLaY LAYOUL ...ttt 53

3.2 OPERATING GROUP ....cueeuiiienieietentiete sttt ettt sttt et eat et ettt e besat bt et eat et et e bt sae e bt seeeutessentenbe st e ebesaeeseeneensenne 54
320 MANUGL MO ...ttt ettt ettt ettt 55
3. 2.2 MERU MOGE. ...ttt 56

3.2.2.1 DEPIOY/LIOCALE. ...ttt ettt ettt ettt ettt h e ettt ettt a e bt bttt et eae bt bt aene 57
3.2.2.1.1 TAIEt SELECTION. ... ceutetieutiitietertteteet ettt ettt et b et e bt e st et eat et e e bt e bt e st enbesbte bt esbenbeestenbeenbebeebeenbesneanteee 59
3.2.2.1.2 Magnetic Target HEAAINE ........couerueieieiiiiee ettt ettt ee et sbe st e s st ebeebeseenean 60
3.2.2.2 SEOW ittt ettt et bt st e e bt ettt e b eae

3.2.2.3 Azimuth Range Limit Control
3.2.2.4 Store
3.2.2.5 Recall
3.2.2.6 Delete



3.2.2.7 SELLIIIES .ttt ettt et b et h et b et bt e s et e bt et h e e et bt e a e bt eh e e e bt et e bt et eb e et e e bt et nb e et e bt et s be et e enes
3.2.2.8 Position................

3.2.2.8.1 LAT/LON ....

3.2.2.8. 2 HEADING ...uitiitiiteieieiei ettt ettt ettt ettt et et e e s e st es e et e eb e s e s e st eseeseesees e s ensensenteneeseesees e bansenseseeneeseebenaennan

3.3 PROGRAMMING GROUP......c.citiiiiieiieiieitetenteate ettt et eteste sttt sae et et et e aestesbesaeesteseessesesaeabesueebeeneennensesaensesueeneens

3.3.1 Configuration Mode...........................

3.3.1.1 NORMAL ACCESS ITEMS
3.3.1.1.1 EXPErt ACCESS PEITIISSION ...c..teutiiieiieiieieeiieteet ettt sttt ettt b ettt e e bt et e sbt e beententesbtebesbeete e 70
330112 PIESEE TAIZEES . c.ueeteiutiieeiieieeitest ettt ettt ettt ettt st b e bt s bttt e bt e bt e bt et e s bt e bt sa s et e sbe e bt eatentesbee bt sbeene et 71
3.3.1.2 INSTALLATION ACCESS ITEMS...... 72
3.3.1.2.1 System Definition ...........ccceveennne 72
3.3.1.2.2 Elevation Calibration ........... .13
3.3.1.2.3 Azimuth Calibration............. .74
3.3.1.3 Super-User Access [tems.................... 715
3.3.1.3.1 Reset Defaults ........cccooceeveeeennenne 15
3.3.1.3.2 Azimuth Pot Drive ... 76
3.3.1.3.3 Azimuth Drive Monitoring ..... 77
3.3.1.3.4 Elevation Pot Drive................. . 19
3.3.1.3.5 Elevation DIive MOMITOTIIE ......c.cetririiriiiiieiieiintietententet ettt ettt ettt ettt be ettt sae st be e eseeuesaeebesaennen 79
3.3.1.3.6 StOW & DEPlOY POSITIONS ....cutitiiiieiieiesiteieeteet ettt ettt ettt ettt et bt et sbt et e st e besetebesbeenne et 80

33.1.3.7SHAKE ....ccooviiiiiieee

3.3.2 Maintenance Items
3.3.2.1 ANalog to Digital VOITAZE ...c..eouieiiiieieitieieteet ettt ettt ettt et e bt s e sat et e ebeentesseensesbeeneesseensennes 83
3.3.2.2 DIIIVE EITOT RESEES ...cutetieiiiiiiiietieie sttt ettt ettt sttt b et e h et esb e ea b e e bt et e sb e et e sbe et e sbeenbesbeentesbeeneennes 84
3.3.2.3 Time Maintenance....................... .. 84
3.3.2.5 Limits Maintenance..................... .. 86
3.3.2.6 GPS Serial Port Diagnostics......... .. 87
3.3.2.7 Fluxgate Serial Port Diagnostics .... ... 87
3.32.8 MOVETO...ccocoiieieieeieeeee ... 88
3.3.2.9 Fluxgate Calibration Procedure.......... ... 89
3.3.2.10 Shake .....ccocevenenenreicinincnerceee ....90
3.3.2.11 Configuration Item Record.........ccccoevevenvininiencnnenne. ... 91
3.4 ALARM DISPLAYS ..ttt ettt sttt sttt ettt et a et ettt st e e bt sae e bt et et e b e st e e besueebe et ennenaenaenbesueennens 95
4.0 TROUBLESHOOTING 97
4.1 LIMIT SWITCHES .....ttetieitenitentteteeieetesieesteesttesttesseeusesteesteeseesseessesasesaeesseesstenseensestsenbeenseenseemsesasesaeenseenseenseennens 97
4.2 MOTOR DRIVE ...ttt ettt ettt ettt et e s et et e et e m et eme e e st e es e e b e e s e emseemseemeeeeeesae e bt emteenteeneeeseeaseeseenseensesnnes 98

5.0 DRAWINGS & SCHEMATICS 101

APPENDIX A - EXPERT ACCESS / RESET DEFAULTS CODE

APPENDIX C - DC MOTOR CONTROLLER



RC3000 Antenna Controller Chapter 1 Introduction

1.0 INTRODUCTION

The RC3000 antenna controller is designed for use with elevation over azimuth antennas on mobile
communication uplink vehicles. The RC3000 assists both the technically-oriented and the non-technical
operator of a mobile antenna system by automating the process of locating and locking on to a particular
target.

The design and function of the RC3000 is derived from two other proven antenna controllers from
Research Concepts Inc.: the RC8097 satellite locator and the RC2000C tracking antenna controller.
This pedigree allows the RC3000 to automate all operational steps within one piece of equipment. First,
a microcontroller based calculator function provides an accurate pointing solution through a collection of
sensor data. The RC3000 then uses the data from the sensors to accurately steer the antenna to the
calculated azimuth and elevation angles.

PLEASE READ AND UNDERSTAND THE MANUAL. Due to the complexity of the functions performed
by the RC3000, time invested in understanding its installation and operation will be well spent.

1.1 Manual Organization

This manual contains five chapters and multiple appendices. Each chapter is divided into multiple
sections.

This section (1.1) summarizes the contents of the remainder of the manual and the conventions and
notations used throughout the manual. Section 1.2 highlights the functionality and features of the
RC3000. Section 1.3 reviews the theory of the RC3000'’s operation and should be understood before
installation and initial use of the RC3000.

Chapter 2 describes the installation and configuration procedures for the RC3000. The rest of the
manual should be reviewed prior to installation in order to provide context for the installation procedures.

Chapter 3 provides detailed instructions on the operation of the RC3000. This chapter will describe the
data presented and user action required for every operational display screen.

Chapter 4 covers RC3000 error conditions and provides help for system troubleshooting.
Chapter 5 provides RC3000 schematics and drawings.
The appendices provide additional support for working with the RC3000:

Appendix A supplies the expert access codes on a single page, which at management’s discretion, may
be removed to eliminate the possibility of inexperienced users inadvertently corrupting configuration data.

If applicable, appendix B provides unique information for a specific mount or family of mounts. NOTE:
this manual has been modified to reflect TFLA unique data, therefore no appendix B is generated.

Appendix C provides information on the applicable motor controller for your mount.

A test data sheet is included with the manual that accompanies a new RC3000 controller. The mount
configuration of a particular controller is noted on the test data sheet.
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MANUAL CONVENTIONS

Throughout the manual, representations of screens the user will see will be shown in the boxed format
that follows:

AZIM: 0.0 STOW MANUAL
ELEV: -67.5 STOW

<SPEED>FAST CST
<2,4,6,8>J0G ANTENNA <MODE>MENU 14:25:47

The following table shows typical abbreviations used both on RC3000 screens and in the manual’s text.

ITEM ABREVIATION (S)
Azimuth AZ

AZIM, Azim
Elevation EL

ELEV, Elev
Clockwise CwW
Counter-Clockwise (Anti-Clockwise) CCw
Down DN
Latitude LAT
Longitude LON
Target TAR
Global Positioning System GPS
Liquid Crystal Display LCD
Automatic Gain Control AGC

Latitude and longitude of the mount and targets are presented in degree/minute/second (38°56'23 N)
format.

When referring to a particular RC3000 mode of operation, that mode’s name will be capitalized — ex.
LOCATE.

Throughout the RC3000 manual and software, the latitude, longitude and true heading of the mount are
collectively referred to as the mount’s “position”.




RC3000 Antenna Controller Chapter 1 Introduction

1.2 RC3000 Features

The RC3000 antenna controller is designed to automate the operation of mobile (both vehicle mounted
and deployable) mounts. Features provided include:

- Automatic azimuth and elevation pointing solution calculation

- Optional GPS receiver for determination of antenna latitude and longitude

- Optional fluxgate compass for determination of antenna centerline heading

- Battery backed-up non-volatile memory for storing target locations and configuration data
- Slim 2U rack mounted unit

- Continuous monitoring of antenna drive status

- Optional RS-422/-232 remote control interface

- 4 row x 40 column Liquid Crystal Display (LCD) for user interface

- 16 key keypad for data entry

The RC3000 supports mounts from multiple antenna manufacturers and provides optional software
configurations. When the RC3000 is powered on, the following identification screen appears for three
seconds.

RC3000B MOBILE ANTENNA CONTROLLER
(c) RESEARCH CONCEPTS INC. 2010
SHAWNEE, KANSAS (usa)
SW:RC3K-Q1-GNRN version 1.60

Hardware Configuration. There are two basic versions of the RC3000 hardware. The “A” version is
configured with circuitry to support mounts with low voltage (12-36 VDC) DC motors. The “B” version
supports higher voltage (40-120 VDC) DC motors.

The ComTech TFLA system is mechanized using 90 VDC motors for azimuth and elevation.
Therefore, a RC3000B version of hardware is used. Also, the TFLA ACU may be implemented in
two different configurations characterized in the following table.

CONFIGURATION -1 -2

INPUT POWER 115 VAC 230 VAC

DISPLAY Vacuum Fluorescent Display (VFD) Liquid Crystal Display (LCD)
REMOTE CONTROL | Serial Hand Held Controller Hand Held Remote
ENVIRONMENTAL Military Temperature Rugged Commercial Temperature
GPS DAGR Commercial GPS
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Software Configuration. The software configuration (SW:) field is presented in the form RC3K-ab-wxyz:
RC3K-(Mount Manufacturer/Model #)-(Nav Sensor)(Tracking)(Remote)(Receiver)

Descriptions of the software configuration designations are provided in the following tables:

Mount Manufacturer/Model #

The software within the RC3000 is customized to account for specifics of individual mounts. A particular
mount is referred to by a two character designation with the first character typically associated with the
mount manufacturer and the second character associated with a specific mount/antenna model from that
manufacturer.

CATEGORY DESIGNATION DESCRIPTION
Mount Manufacturer / Letter / # Example: V1 - Vertex 2.4m. DMK
Model Number S1 - SweDish 1.5m. DA

A3 - AVL 1.2m. USA
Q1 - ComTech 3.0 TFLA (Military)
Q2 - ComTech 3.0 TFLA (Commercial)

As of October 2010, the RC3000 supported over 120 different mount models. The Q1/Q2 software is
customized for both mount/antenna specifics and for TropoScatter (vs. satellite) operations.

Navigation Sensor Options The RC3000 may be provided with multiple navigation sensor options.
Navigation sensors allow the RC3000 to determine the mount's latitude, longitude and heading. If no
navigation sensors are present, estimates of this data may be entered manually.

CATEGORY DESIGNATOR DESCRIPTION
Navigation Sensors N No Navigation Sensors supported
G GPS & Fluxgate compass supported
A GPS, Fluxgate and integrated DVB
receiver supported
F GPS and DVB receiver (no compass)
C GPS Compass

Tracking Options The RC3000 may provide optional support for tracking inclined orbit satellites. N/A
for TFLA.

CATEGORY DESIGNATOR DESCRIPTION
Inclined Orbit N Tracking not supported
Tracking T Step & Memory Track supported
E Step & Memory plus Two Line Element

set tracking supported

Remote Control Options The RC3000 may provide optional support for controlling the mount from a
remote (away from the front panel) location.

CATEGORY DESIGNATOR DESCRIPTION
Remote Control N No Remote Control Supported
R Serial Remote Monitor & Control
Supported
I IP based Remote Control

For TFLA, the serial remote control option is present to support the HandHeld Remote Front Panel
Controller supplied with -1 configuration units.

Receiver Options The RC3000 may provide optional support for controlling and monitoring integrated
satellite receivers. N/A for TFLA

CATEGORY DESIGNATOR DESCRIPTION

Receiver Control N No Receiver Control Supported
D DVB receiver Supported
) Beacon receiver Supported
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1.3 Theory of Operation

The RC3000 performs its functions via digital and analog electronic equipment interfaced to the antenna’s
motor drive and position feedback systems. This equipment is controlled through embedded software
algorithms run by the RC3000’s microcontroller. This section provides an overview of the equipment,
interfaces and major software functions.

1.3.1 Controller Description

The following figure is a block diagram showing the major components of the RC3000 :

AC Limit Nav.

. . Pulse
Power Options Switches Sensors Sensors Signal LNB
Motor Hand Pot. PC Strenath
DriP/es Rernote Fe?dback Ren]ote | 9
J6 | [J7 | [J8 [[u10|[J3 [[J1 | [uo |{u5s | [J4 |[y2 | [J11
Power
Entry
Analog Board Feature Board
DC
Motor
Control RF
Resolver Board AutoPeak
Digital Board
Power
Transformer|
On / Off 4x40 LCD Keypad

block.dwg

DISPLAY (LCD/VFD). The 4 row by 40 column display provides the user interface for monitoring the
status of the RC3000 and for entering data.

KEYPAD. The 4 row by 4 column keypad allows the user to enter data and commands to the RC3000.

DIGITAL BOARD. The digital board is essentially a small computer containing a microcontroller,
memory, real-time clock and circuitry to monitor and drive the keypad and LCD. The digital board
performs the following major functions:

- monitors user inputs from the keypad

- displays information on the display screen according to controller mode, antenna status and user input
- monitors antenna drive status

- battery backs up non-volatile memory (configuration data, etc.) and the real-time clock
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- performs communications between the microcontroller and the three (GPS, compass, remote control)
serial channels

- performs analog to digital conversion of drive position and signal strength inputs

- performs automatic antenna movement algorithms (locate, stow, recall, track, etc)

FEATURE BOARD. The feature board contains circuitry to implement many of the optional features of
the RC3000. The feature board provides the following major functions:

- signal drivers for PC remote control and navigation sensor serial communication
- circuitry for multiplexing signal strength indications from 1 of 3 sources

- circuitry for conditioning pulse based position feedback signals

- power transformation to supply required voltages to other modules

ANALOG BOARD. The analog board contains circuitry to control the antenna motors and condition
antenna feedback signals. The analog board provides the following major functions:

- generation of azimuth limit indications based on sensed potentiometer feedback

- conditioning of elevation inclinometer input

- conditioning of azimuth stow and elevation up/down/stow limit switch inputs

- activation of relays (based on digital board control) to direct motor drive signals from the DC motor
control module.

DC MOTOR CONTROL MODULE. The solid state DC motor speed and reversing control module
contains circuitry for antenna motor regulation. This module provides:

- acceleration adjustment for smooth motor acceleration

- deceleration adjustment for ramp down time when motor speed lowered

- anti-plug instant reverse, solid state dynamic braking

- current limiting circuitry to protect the motor against overloads and demagnetization and to
limit inrush current during startup

- IR compensation to improve load regulation

POWER ENTRY MODULE. The power entry module allows the RC3000 to be configured for 115 or 230
VAC operation.

POWER TRANSFORMER. The power supply module transforms AC input voltage to a regulated DC
voltage for use by the digital and drive boards.

NOTE: Second Generation RC3000's (serial number > 2000) will have the circuitry of the analog board
and the feature board combined. Section 5.0 will contain the appropriate schematics for a particular
controller.

1.3.2 System Interface Requirements

The RC3000 is designed to interface with many different mobile antenna mounts. This manual attempts
to describe installation and operation in a manner applicable to most mounts.

The interfaces required for the RC3000 to perform all its automatic functions are described in section 2.2
(Electrical Connections).

10
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1.3.3 Operational Overview

The RC3000 allows easy antenna operation via its menu based user interface. The screen displayed to
the user is based on the current controller mode. Controller modes are divided into two major groups:
operational and programming (see mode map in section 3.1.1). The operational modes provide for the
normal operation of the antenna. The programming group provides for initial configuration of the
controller and will typically not be used on a day by day basis. The following example highlights the basic
modes of operation provided by the RC3000.

Operational Group Functions

AUTOMATIC TARGET LOCATION. In LOCATE mode, azimuth and elevation pointing angles are
automatically calculated based on the trailer's position (lat/lon/true heading) and the selected target.
Position is obtained automatically from the GPS. Heading is automatically obtained from the fluxgate
compass. Upon power up, the fluxgate compass and GPS receiver initialize and begin providing data.
The user selects which target to locate from either a preset user defined list of commonly used targets or
by manually entering target data. The RC3000 checks that the calculated pointing solution is within the
mount’s range of movement and prompts the user to automatically position the antenna.

LS:39°01'47N 94°49'23W 292.9 T LOCATE
RS:40°12'34N 95°17'23W 343.2 T

TRAILER AZIM: 50.2 DIS: 85
<1>SELECT NEW TARGET READY TO PROCEED

MANUAL MOVEMENT. In MANUAL mode the user may jog the antenna in azimuth and elevation in
order to peak up the signal.

AZIM: 50.2 ( 50.2) MANUAL

ELEV: 0.9 ( 0.9) <5>SET REFERENCE
<SPEED>FAST UTC

<2,4,6,8>J0OG ANTENNA <MODE>MENU 14:25:47

STORING TARGET LOCATION. After verifying the antenna is precisely on the target, the user may
STORE the antenna's azimuth and elevation angles. If the antenna is STOWed, these exact antenna
angles may be later RECALLed.

POS AZIM ELEV STORE
1 50.2 0.9
READY TO STORE AZIM & ELEV POSITION ?
<1>YES <2>NO <MODE>EXIT

AUTOMATIC ANTENNA STOWING. From STOW mode, the user may ask for the antenna to be
automatically moved to the stow position.

AZIM: -42.5 ( 0.0) STOW
ELEV: 23.4 (-90.0)

MOVING TO (STOW) <STOP> TO HALT MOTION

11
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RECALLING STORED TARGET. The user may quickly and precisely move to a previously STOREd
target via RECALL mode.

RECALL
STORED POSITION: 1

<SCR>THRU LIST <ENTER>SELECT <MODE>EXIT

EQUIPMENT SAFETY PROMPTS. Throughout the sequence of operations, the user is prompted to
confirm that mechanical components are in proper configurations before allowing the controller to
automatically move the antenna.

A) HIGH WIND SUPPORT REMOVED? STOW
B) WAVEGUIDES DISCONNECTED?
C) MESSENGER CABLE REMOVED?
READY TO PROCEED? <BKSP>-YES <MODE>-NO

Programming Group Functions

The programming group modes provide for initial configuration of the controller and also provide screens
to aid in maintenance and troubleshooting of the controller.

Configuration mode screens allow the user to customize and calibrate the operation of the RC3000 for
use with a particular mount. Note that most configuration items will be factory set for correct operation
with a particular mount.

REF VOLT:2.50 OFF: 0.0 CONFIG-AZIM
CCW:180 CW:180 SF:76.35

SET REFERENCE VOLTAGE <2.00 - 3.00>

Maintenance mode screens allow the user to monitor sensor inputs and perform periodic maintenance
actions such as setting time and resetting drive errors.

SYSTEM:11/10/97 22:26:40 TIME
GPS UTC:11/10/97 22:26:40 ZONE:CST
DISPLAY:11/10/97 16:26:40 OFFSET:- 6

1-DATE 2-TIME 3-SYNCH 4-ZONE 5-OFFSET

12
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1.3.4 Antenna Pointing Solution

The position (latitude, longitude & true heading) of the mount and the latitude/longitude of a selected
target are required to calculate a pointing vector from the mount (local site) to the selected target (remote
site).

The azimuth portion of the pointing vector is calculated with respect to local true North. The fluxgate
compass is used to determine the heading of the centerline of azimuth travel and the required movement
in the azimuth axis is calculated relative to the trailer's reference heading.

MAGNETIC
<— VARIATION
0

TRAILER/ANTENNA

REFERENCE HEADING
TRUE

HEADING

MAGNETIC
HEADING

ANTENNA
AZIMUTH

270

REMOTE SITE
TARGET

1 80 tropo_az_point.dwg

In the above example a true heading of 230 degrees to the target has been calculated. Based on the
mount’s latitude, longitude and date, a local magnetic variation (see 1.3.8) of 10 degrees is calculated.
The compass senses a magnetic heading of 55 for the azimuth reference direction. Applying the
magnetic variation, this yields an apparent true heading of 45 degrees for the antenna reference
direction. An azimuth movement of 185 (230 — 45) degrees clockwise is therefore needed to point at the
target.

Since the position sensor on the azimuth axis is always active, the RC3000's default displayed
azimuth value is that of the relative antenna angle. Note that TFLA has mechanical azimuth range
of 230 degrees clockwise (+230) and 170 degrees counterclockwise (-170) in order to allow
operations around the 180 degree clockwise position (antenna facing backwards).

13
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1.3.5 Timekeeping
There are several versions of time (system, referenced and GPS) discussed within this manual.

System time is maintained by the RC3000’s real time clock. The real-time clock is backed up by battery
so that system time is available as soon as the RC3000 powers up. The RC3000’s system time is set to
approximately Universal Coordinated Time (UTC) at the factory. It will vary from UTC due to the
tolerance of the real-time clock.

If the optional GPS receiver is installed, the RC3000 parses UTC from the data sent by the GPS receiver.
This data is only available when the GPS receiver is sufficiently locked on to GPS satellites to determine
UTC. The RC3000 allows the user to synchronize system time to the UTC reported by the GPS receiver.

In several screens the RC3000 displays a reference time. The user may designate a three letter
timezone designation and an hourly offset from system time. This allows the user to display local time or
some other reference time without modifying system time. If system time is maintained close to UTC, the
reference time displayed may be of use to operators for coordinating events.

See section 3.3.2.3 for details on time maintenance.
1.3.6 Drive System

The RC3000 implements several mechanisms for the driving and monitoring of the azimuth and elevation
axis.

Position Sensing and Limits

The RC3000 senses absolute axis position using feedback from various sensors (potentiometers,
resolvers, inclinometer for elevation, etc). The sensed voltage is scaled appropriately for the particular
mount. This sensed position is displayed in angular format.

The boresight of the antenna is displayed for the azimuth and elevation axis. In elevation, this angle is
with respect to the local horizontal. In azimuth, this angle is with respect to the centerline of azimuth
travel.

The following diagram shows a typical range of movement for mobile antennas. Note that elevation
movement to the stowed position is limited about a small range of azimuth movement in order to ensure
safe stowing of the antenna.

14
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Elevation

Axis
UP
DOWN sTOwW
Azimuth
Axis
ccw cw
STOW ——— .
0.0 Deg. mis.avg
32768
Pulses

In the azimuth axis, movement in one direction is disabled when clockwise and counterclockwise limit
switches are activated. There is also typically a region in the center of azimuth travel indicating that the
azimuth axis is in a position that will allow for moving the elevation axis down to the stow position.

For TFLA, there is also an "Azimuth Range Limit" which restricts azimuth movement to a small
number of degrees (typically 15) on either side of a dynamically set point.

In the elevation axis, there are typically three limit switches. The UP switch prevents further movement
up. The “DOWN?” switch delimits the elevation the mount may not move further downward unless it has
been placed in the azimuth stow region. The STOW switch indicates when the mount has reached its
furthest down position which is typically where the dish is stowed for travel.

Jam and Runaway Sensing

The RC3000 continuously monitors the axis positions to detect incorrect movement of the mount. If an
axis has been commanded to move and the RC3000 does not detect movement within a prescribed time,
the controller will declare a “JAM” condition and not allow further movement in that axis until the condition
has been reset.

Similarly if the RC3000 senses movement in an axis when no movement should be occurring, the
RC3000 will declare a “RUNAWAY” condition. Like JAM, the RUNAWAY condition must be reset before
further movement in the axis may occur.

Anti-Reversal

In order to save wear on the drive motors, the RC3000 limits how fast an axis may reverse its direction.
This mechanism prevents a motor from instantly changing direction before coasting to a stop in the
original direction. This mechanism is also useful for correct counting of pulses. Since the RC3000
counts a pulse as being in the direction that the controller thinks the axis should be going, it is imperative
to stop the motor completely before moving in the opposite direction.

15
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Automatic Movements

In order to provide smooth automatic movement to target positions, the RC3000 utilizes several
parameters to account for different mount characteristics.

Fast/Slow Transistion

}7 Max. Error4<
|

| l |

Target
Position

automove.dwg

—— Coast Range

The Fast/Slow Transition parameter defines how far away from a target position the RC3000 will switch
from fast to slow motor speed. The Coast Range defines where the RC3000 will de-energize the motor
drive to allow the mount’s inertia to coast into the target position. The Max Error parameter defines how
close to the target position will be considered good enough.

Note that the DC motor control module in the RC3000 provides for smooth acceleration/deceleration, load
regulation and dynamic braking of the motors.

16
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1.3.7 Magnetic Variation

Chapter 1 Introduction

In order to calculate target pointing solutions, the mount’s orientation with respect to true North must be
known. The RC3000 uses the fluxgate compass to measure the local horizontal component of the earth’s
magnetic field. The earth’s magnetic field is very irregular as shown in the following diagram from the
National Geophysical Data Center.

Magnetic Field of the Earth - 1995
Declination Chart

il

=
R

4_
1)
R

IR

The magnetic field also changes slowly over time. The following table shows how the magnetic variation
for Washington D.C. has changed over the last 250 years.

YEAR MAGNETIC VARIATION
1750 -3.3
1800 -1.0
1850 -2.5
1900 -6.5
1950 -7.5
2000 -10.6

To calculate the local magnetic variation (difference between magnetic North and true North), the
RC3000 uses the International Geomagnetic Reference Field (IGRF) model. The IGRF is a mathematical
model of the earth’s magnetic field and how it is changing. The IGRF is based on world wide
observations and is updated every five years. The IGRF model cannot account for short term effects

such as magnetic storms, etc.

Local magnetic variation is calculated given the mount’s latitude, longitude and the current date. The
magnetic variation calculation cannot account for isolated local anomalies (typically less then a few
degrees). It also cannot account for local external effects (power lines, train tracks, etc).
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1.3.8 System Performance

The performance achieved by the RC3000 in locating targets is dependent on the mechanical tolerances
of the mount, the correctness of the installation and the accuracy of the various sensors.

The largest source of error for the system is due to errors in determining the platform's magnetic heading.
Errors in heading primarily affect the accuracy of the antenna's calculated azimuth position. The flux gate
determines the magnetic heading by measuring the direction of the magnetic field at the sensor tower.
Problems arise because the earth's magnetic field can be distorted by ferrous metals (such as steel and
iron; aluminum is a non-ferrous metal) and man-made magnetic fields. These man-made fields can be
generated by electric motors, generators, and transformers, as well as those "worked into" the coach
body during manufacturing.

For the flux gate sensor, there are two unique categories of objects that distort the magnetic field in the
vicinity of the truck. Some of the distortion is due to objects and electrical devices on the platform itself.
This component of the distortion can be largely compensated for during system calibration.

The other component of the distortion is due to large metal objects and man-made magnetic fields around
the site where the truck is being operated. This component of the distortion varies as the truck moves
from one location to another, and it affects the accuracy of the calculated azimuth position. Environments
which typically produce the largest errors include railroad yards, areas around electrical substations, and
sites near structures containing large amounts of steel or iron, such as bridges or large buildings.

The RC3000 uses a 10 bit analog to digital converter for measuring voltages from azimuth, elevation and
polarization potentiometers as well as measuring signal strength inputs. In most cases this provides
adequate resolution but should be considered. For example, if the azimuth axis has 360 degrees of
travel, the resolution achieved is 360 / 1024 (approximately 0.35 degrees).
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1.4 Specifications

Chapter 1

Introduction

Physical
Size 19.0 inches x 3.5 inches x 17.5 inches
Weight 19 Ibs
115 VAC 50/60Hz; 50W max 230 VAC 50/60Hz; 50W max Idle;850W max
Input Power Idle;850W max Antenna Moving; Antenna Moving
Fusing 8Amp Fast-Blow; 8 AMP Fast Blow
Temperature -40C to +68C 0 C to +50C
Humidity to 95% non-condensing

Antenna Drive

Azimuth/Elevation

90vDC

Position Sense

Azimuth

Potentiometer, 10-bit resolution

Elevation

Inclinometer, 10-bit resolution

Limit Switch Inputs

Four 12 VDC inputs: EL Up, EL Down, EL Stow, AZ Stow

Locate Mode

Elevation Accuracy

0.2 degrees (typical)

Azimuth Accuracy

0.75 degrees rms (typical)

Other

Antenna Size

0.4 — 12.0 meters

Non-volatile Memory
Backup

Duracell DL2450

Breather/Desiccator
(Q1 only)

Brownell # BL/D2037/02 (RCI PN Z-DESICCATOR RXDB2)
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2.0 INSTALLATION

Proper installation is important if the full capability and accuracy of the RC3000 is to be realized. The
procedures that follow will insure the optimum level of performance from all sensors and the system in
general.

Installation will be more efficient if each step in the physical installation and calibration be performed in
the order in which it appears in the following schedule. Each step is referenced to a particular section of
this manual, and should be checked off as it is completed. Coordination between the mount
manufacturer, vehicle integrator and end user is required. Some steps are applicable only if the tracking
or remote control options were purchased with the unit. The installation procedures are written to cover
the most common mount installations. Some steps are slightly different according to the type of mount
the RC3000 is interfacing to (see appendix B). Installation requires basic operational knowledge of the
RC3000. Please review chapter 3 for information on how to navigate the RC3000’s screens and how to
enter data.

SECTION | ACTION | COMPLETE
2.1 Equipment Mounting
2.1.1 RC3000 Antenna Controller
2.1.2 GPS Receiver
2.1.3 Fluxgate Compass
214 Inclinometer
2.2 Electrical Connections
2.2.1 Power Entry
2.2.2 Motor Drive
2.2.3 Drive Sense
2.2.4 Limit Switches
2.2.5 Navigation Sensors
2.2.6 Hand Held Remote
227 PC Remote Control
2.3 Initial Configuration
2.3.1 Software Initialization
2.3.2 Elevation Calibration
2.3.3 Azimuth Calibration
2.34 Fast/Slow Motor Speed
2.3.5 Drive System Checkout
2.3.6 Navigation Sensor Communication
2.4 Final Calibration
2.4.1 Compass Calibration
2.4.2 Azimuth and Elevation Alignment
2.4.3 Miscellaneous Adjustments
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2.1 Equipment Mounting

This section describes the physical mounting requirements for the RC3000 and optional sensor units.
Wiring requirements are discussed in section 2.2.

2.1.1 RC3000 Antenna Controller

NOTE: The RC3000 unit should not be installed in the rack until the final step of the Initial
Configuration (section 2.3) because access to the interior of the unit may be necessary prior to
that procedure. The cables may be run through the chosen location in the rack and connected to
their respective components.

The RC3000 enclosure is a standard rack mount chassis that occupies two rack units (2U). The front
panel is mounted via four (4) 10-32 screws. Due to the length and weight of the RC3000, much strain
can be put on the faceplate, particularly in a mobile unit. To help alleviate stress on the front panel
mounting, additional mounting points accepting 10-32 and M4 screws are provided on each side, back
and bottom of the unit. The user may use any of these additional mounting points to provide support for
the RC3000 via strapping, shelving, etc. The additional mounting screws on the back of the unit may be
also used to provide strain relief for cabling.

CAUTION: support of the back of the RC3000 is a requirement. RCI’'s warranty does not cover
repair to units with ripped faceplates.

The RC3000’s display is optimized for viewing from a 6 o’clock position. The optimum position to mount
the unit would therefore be above the operator’s eye level.

The following diagram shows the approximate dimensions (in inches) of the RC3000. See section 5 for a
detailed depiction of the side mounting holes.

o oooo |
| 19.0 |
I _
BOTTOM
17.05
o o
o 0
o o) o
70— chasis.dwg
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2.1.2 GPS Receiver
TFLA -1 Configuration

The -1 configuration assumes a user supplied Defense Advanced GPS Receiver (DAGR) unit will
be plugged into RC3000. The DAGR must be placed in a mode where it is outputting NMEA
sentences $GPRMC and $GPGGA at 4800 baud. Refer to separate operating instructions for how
to program the DAGR for use with the RC3000.

TFLA -2 Configuration

The commercial GPS receiver (RC3000GPS) should be mounted in a position (such as the truck’s roof)
where it has an unobstructed view of the horizon and sky. It should be mounted outside of the reflector
when in a stowed position, with the connector (on the underside) towards the cable’s entry point into the
truck. Care should be taken in the routing of the cable to avoid any problems.

The GPS receiver should be mounted at least three feet from other antennas and electrical generating
equipment. Strong RF interference from other sources may disrupt the GPS receiver’s signal reception.
Wiring of the GPS connector is discussed in section 2.2.5.

Recent RC3000s have been supplied with the GPS17 receiver model. The following diagram shows its
dimensions.

NOTE: in order to correctly operate with the commercial GPS, the GPS configuration item in the
SYSTEM DEFINITION screen (3.3.1.2.1) must be set to 1 "commercial”. The default value of this
item is 2 "DAGR".

4.44"
[113 MM]

3.58"
[91 MM]

gpsi7.dwg
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2.1.3 Fluxgate Compass

The optional fluxgate compass unit (RC3000FG) should be placed on the roof of the vehicle away from
ferrous metals, electric motors, and any equipment that generates magnetic fields such as air
conditioners, generators, and traveling wave tube (TWT) amplifiers. Experience has shown that the
fluxgate performs best when mounted as high as possible on the vehicle. The fluxgate compass must be
mounted in an upright position.

Some mounts position the compass on the mount so that the compass may be lifted well above the top of
the vehicle. If the compass is attached to the mount, the compass configuration item (3.3.1.2.1) must be
set to the “antenna mounted” value.

The RC3000 uses the fluxgate to determine the true heading of the mount’s azimuth centerline (0.0
degrees azimuth). If the compass is not aligned in the direction of the azimuth centerline, that difference
must be described in the azimuth offset configuration item (3.3.1.2.3). Some operators prefer to mount
the compass pointing forward on the vehicle. If the mount faced rearward, an azimuth offset of 180
degrees would need to be input.

Refer to the drawing of the fluxgate enclosure to verify the proper orientation of the fluxgate. NOTE: An
unhoused version of the compass is available for use in a user-designed enclosure.
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The following method may be used to determine the best location for the compass.

Park the vehicle in a location that is away from large metal objects or sources of magnetic fields. NOTE:
for best results, the vehicle should be parked facing in an easterly or westerly direction. The vehicle's
generator should be running, as well as all electrical equipment on the vehicle that generates magnetic
fields.

Stand on the roof of the vehicle with a standard magnetic compass. Slowly lower the compass to the
proposed fluxgate mounting location on the vehicle without changing the orientation (or heading) of the
compass body. If the needle of the compass swings as the compass is lowered to the mounting location,
it is due to distortion of the earth's magnetic field by ferrous metals on the vehicle, or magnetic fields
generated by the vehicle.

The fluxgate should be mounted in the location where the needle of the compass experiences the
minimum amount of swing as the compass is lowered to the proposed mounting location.
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2.1.4 Electronic Clinometer

The electronic clinometer (also referred to as the inclinometer) should be positioned on the mount
structure in an orientation that allows the inclinometer’s linear range of movement to rotate through the
antenna’s RF boresight operational range.

2.274in.
(57.

DOWN
+/- 45° Linear Range

clin1.dwg

Determining the correct orientation of the inclinometer requires knowledge of the mount’s mechanical
structure and the antenna’s RF offset. Typically the mount manufacturer will place the inclinometer in the
correct position on the mount. See appendix B for the correct orientation for a particular mount.

The elevation position sense circuit of the RC3000 is designed to interface to the Lucas/Schaevitz
AccuStar model 0211 1002-000 or 0211 1102-000 inclinometers. The inclinometer’s position reference is
marked on the body of the inclinometer. The inclinometer should be mounted such that the body of the
inclinometer is rotated CW (as viewed by an observer looking at the front of the inclinometer) as the
antenna’s elevation angle increases. The inclinometer must also be oriented properly on the antenna
mount.

To describe the orientation of the inclinometer, the term ‘elevation offset angle’ needs to be defined.
Elevation offset angle is defined as the antenna’s RF elevation pointing angle (relative to horizontal) when
a straight edge oriented vertically across the face of the antenna reflector (reflector top to bottom) is
plumb. The inclinometer should be oriented so that, when the antenna reflector is plumb, the reference
mark is deflected CCW (from the vertical position) by an amount equal to the 35 degrees minus the
‘elevation offset angle’. If the inclinometer is attached as described the sensor will operate in its most
accurate region for elevation look angles up to 80 degrees.

The inclinometer mounting flange allows for some adjustment of the device’s rotational orientation. The
mounting position selected for the inclinometer should allow for adjustment of the inclinometer’s
orientation. The inclinometer should be mounted in a location such that it is protected somewhat from
blowing rain.

The optimum orientation for the TFLA system will be where the inclinometer is vertical when the
dish is at the -35 degree look angle point. This orientation will allow elevation sensing down to
the stow position (-90 degrees) and linear sensing up to the highest expected operational
elevation (+ 10 degrees).

See section 2.2.3 for wiring of the inclinometer.
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2.2 Electrical Connections

This section provides cabling requirements for interfacing to the RC3000. Note that cables should be
made long enough to allow the unit to be open while still connected to the system.

The following diagram shows the position of interface connectors on the backpanel of the RC3000.
Interface details for each applicable connector will be presented in the following subparagraphs.

J14 - ETHERNET J13-GPS J9-COMPASS J8-ACCESSORIES  J12-WG/FAIR  J5-PCRC J11 -RF J7-MTRDRV  J6-ACLINE

DA G G G e T
/ \ J15-GPSlo J16-AZR J17-ELR J18-PLR J10 - HHRC ~ (>

{
I o o Lo o -

J2-AGC J1 - SENSORS J3 - LIMITS J4 - PULSES

<(:)>g:<§g1>o o of o O( o o o
O O

2

NOTE: multiple connectors shown above are not used for the TFLA application. Unused
connectors will be terminated to facilitate sealing of the ACU.
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2.2.1 Power Entry
J6 is an IEC male power connector on the backpanel for supplying AC power to the RC3000.

The RC3000 is shipped from the factory with a line cord appropriate for the line voltage selected. If the
line cord received with the unit is not appropriate for the power available at the installation site, the
installer should check the controller to ensure that the proper line voltage has been selected.

The RC3000A can be configured to operate on either 115 VAC or 230 VAC. The AC input voltage the
unit is currently configured for is displayed in a window located in the fuse holder. To change the AC
input voltage selection, remove the fuse holder and reverse the jumper assembly (on which the ‘115" and
‘230’ labels are located).

NOTE: The RC3000B can only be configured for 115 or 230 VAC since the internal DC motor
controller module is different for each voltage. The fuse holder is glued into the correct voltage
position and cannot be modified as in the RC3000A case.

The fuse holder is designed to accommodate 1/4” by 1 1/4” fuses. “Fast Blow” (8 Amp.) type fuses (such
as LITTLEFUSE 314008 or BUSSMAN ABC-8) should be used.
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2.2.2 Motor Drive

J7 is an MS3102A22-20S (Female on backpanel) connector, which terminates three motor cables. The
minimum wire size for these cables is 16AWG.

77 [E AZ Drain DC MOTORS
G Az Drive |
AZIM

F Az Retum

El Drain

El Drive | ELEV
J El Retum
C Pol Drain
A _ | J7 - Looking

Pol Drive POL Into Connector
B Pol Return

drived.dwg

The following table describes the polarity of the RC3000’s motor drive output signals.

Axis RC3000 Connector Polarity
J7 Terminals
Azimuth G,F Azimuth CW — G has higher potential
Elevation H,J Elevation UP — H has higher potential
Polarization A, B RC3000A:Polarization CW — B has higher potential
RC3000B:Polarization CW — A has higher potential
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2.2.3 Drive Sense

J1 (DB-15 Female on backpanel) receives position sense from the azimuth and polarization
potentiometers and the elevation inclinometer.

J1 10 AZ Drain
L] AZ + Azimuth Position Pot.
1 AZ Wiper 4 T
2 AZ -
N
3 PQOL Drain
11 POL + Polarization Position
Pot.
4 POL Wiper 4 T
12 POL -
N\
7 El Drain
6 El+15 Red agngt#ar Elevation
14 El Co - _ Inclinometer
m Block 0211-1002-000
8 El -15 Gray
15 El Signal
9 Blue pos1.cdwg

Normally, it is not necessary to modify the sensors on the antenna. The antenna manufacturer should
insure that the antenna is compatible with the RC3000. This information is provided for informational
purposes only.

The directional sense of azimuth movement is defined as clockwise (CW) or counter-clockwise (CCW),
as viewed by an observer located above the antenna. On the controller, CW movement results in a
greater sensed azimuth position.

The directional sense of elevation movement is defined as UP when the RF look angle of the antenna is
increasing.
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2.2.4 Limit Switches

J3 (DB-15 Male on backpanel) connects to the azimuth stow, elevation stow, elevation up and elevation
down limit switches.

3 (18]  AZ Stow + LIMIT SWITCHES
| |
2 AZ Stow - ol Azimuth Stow
14| ELUp+
| |
| |
10 EL Up- Elevation Up

4 EL Down +

3 EL Down -

Elevation Down

13 EL Stow +

11 EL Stow - Elevation Stow

7 Pol Stow +

8 Pol Stow - Polarization Stow

S Drain Switch Annotations are for the

Limit Condition tropo_limit_sw.dwg

The + side of each limit switch circuit supplies 12 VDC. This 12 VDC supply is protected by a resettable
fuse rated at 250 mA.

The azimuth stow switch must be closed when at the azimuth stow position. If the azimuth stow limit
switch cable is severed, the RC3000 will think that the azimuth axis is not at the stowed position. Logic
within the RC3000 will not allow elevation to move below the elevation down limit switch if an azimuth
stowed condition is not recognized.

The elevation up switch must be open when the elevation axis has reached the up limit. If the elevation
up limit switch cable is severed, the RC3000 will think that the elevation axis is at the up limit. Logic
within the RC3000 will not allow the elevation axis to move up if an up limit condition is recognized. The
elevation down switch must open when the elevation axis has reached the down limit. If the elevation
down limit switch cable is severed, the RC3000 will think that the elevation axis is below the down limit.
Logic within the RC3000 will not allow the azimuth axis to move when the elevation down condition is
recognized. The elevation stow switch must open when the elevation axis has reached the stow position.
If the elevation stow limit switch cable is severed, the RC3000 will think that the elevation axis is at the
stow position. Logic within the RC3000 will not allow the elevation axis to move down when the elevation
stow condition is recognized.
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2.2.5 Navigation Sensors
J9 (DB-9 Female on backpanel) connects to the fluxgate compass .
J13 (DB-9 Male on backpanel) connects to the GPS Receiver .
1
6
2 White TXD1 GPS
= Receiver
3 Blue RXDA1
8
4 Red Vin
9
5 Black GND
J13 - DB9 male
S Black GND
Fluxgate
9 Compass
4 White Vin (Housed)
8 Shield GND
3 Red / Black RS232 IN
7
2 Blue / Black RS232 OUT
6
1
tropo_j9.dwg J9 - DB9 female

NOTE: for the -1 configuration GPS Receiver (DAGR), only pins 2, 3 and 5 (RX, TX & GND) are

required.
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2.2.6 Hand Held Remote

J10 (DB-25 Female on backpanel) connects to the optional hand-held remote control (RC3000HRC)
which allows antenna jog operations independent of the front panel. The remote control is housed in a 3”
X 6” x 1.75” aluminum case. The remote control should be connected to the RC3000 with a 25’ multi-
conductor cable.

P10 - Hand Held Remote Control

DB25 male
1 Black w/ White Stripe
2 Red w/ Black Stripe
3 Orange w/ Black Stripe
14 Black w/ Red Stripe
4 Orange w/ Red Stripe
17 Blue w/ Red Stripe
5 Red w/ White Stripe
15 Blue wf White Stripe
6 Green w/ White Stripe
19 Green (Optional)
4 Orange Remote
20 Red
8 Blue w/ Black Stripe
21 White
9 Green w/ Black Stripe
22 Blue
16 White w/ Red Stripe
23 Black w/ Red & White Stripe —
11 Green w/ Black & White Stripe
24 Red w/ Green Stripe
12 White w/ Red & Black Stripe
25 Orange w/ Green Stripe
13 Red w/ White & Black Stripe

NOTE: the RC3000HRC is utilized with -2 configuration ACUs.

The RC3000HRC places all of the antenna move functions and antenna limit indicators into the operator’'s
hand. The LEDs on the remote switch-pad indicate the antenna limit status:

Azimuth Axis: STOW, CCW Limit, CW Limit.
Elevation Axis: STOW, Up Limit, Down Limit.
Polarization Axis: CCW Limit, CW Limit.
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r— LIMIT INDICATORS —
AZ EL POL
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EL AZ
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EL CCW MANUAL SLOW

COMP  FAST

— MOVE —

AZIEL

RC3000RC
SATELLITE LOCATOR
REMOTE CONTROL

When the COMP/MANUAL SELECT switch is at MANUAL, control of the azimuth, elevation and
polarization axes is via the handheld remote panel. The SELECT and MOVE switches may then be used
to configure and initiate movement of one of the three (azimuth, elevation or polarization) axes. Moving
the switch back to the COMP position returns control to the RC3000’s frontpanel.
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2.2.7 Remote Control

J5 (DB-9 Female on backpanel) allows for optional remote control (RC3000CRC) of the RC3000. The
RC3000 may be configured to communicate either by the RS-232 or the RS-422 / RS-485 standards.

TFLA ACUs in the -1 configuration will have a separate handheld remote front panel (HHRFP)
attached to J5. The HHRFP provides a full display and keypad just as is available at the front
panel of the RC3000.

Research Concep¥s. ing
HANDHELD CONTRO

SS11 68 MAKUAL

SAT1
SPDYFAST urc
TENNR™  <{MODEXMENU 14834827

The RC3000 is shipped from the factory configured for RS-422/RS-485 operation along with power for
the HHRFP device.

3 TXD

9 TXD/ Handheld

4 Remote
RXD Front

6 RXD/ Panel

1 VvDC

25,7 GND

8 SHIELD

J5
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To configure the RC3000 for RS-422 or RS-485, set the J12 jumper on the analog board to the -422
position and set jumpers X1 through X5 to the -422 position. To configure the RC3000 for RS-232, set
the J12 jumper on the analog board to the -232 position and set jumpers X1 through X5 to the -232
position. RC3000s also allow for the remote control to interface with an optional internal card hosting a
web page. To configure the RC3000 for this, set the J12 jumper to the "RABBIT" position.
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2.3 Initial Configuration

Whereas Final Calibration (section 2.4) requires an open area with an unobstructed view of the target,
initial configuration may be done in any area (possibly a shop environment) where the antenna may be
moved throughout its entire range of travel.

At this point, the installer will have to start operating the RC3000 from the front panel. Section 3 will need
to be reviewed to perform the steps described below.

2.3.1 Software Initialization

Initial Power Application. Before powering the unit on for the first time, please confirm that the input
voltage the unit is configured for matches the intended input supply voltage. See section 2.2.1.

Software Version Verification. When the RC3000 is turned on, a power up banner appears for 3
seconds. This banner indicates the software options enabled in the RC3000’s EPROM and PLD. The
software option data shown should be checked to confirm that all desired options are available. See 1.2
(Controller Features) for a description of the various software options.

Enable Expert Access. To perform RC3000 programming steps described below, expert access
permission must be enabled. Expert access permission is enabled as the factory default, but may have
been turned off if this is not the initial system configuration attempt. See 3.3.1.1.1 (Expert Access
Permission) for description of how to view/modify the expert access configuration item.

TFLA software automatically disables expert access at power up. Expert access must be enabled
via the SETTINGS mode (3.2.2.7).

After installation is complete, expert access may be turned off to lessen risk of configuration settings
being unintentionally modified. Disabling expert access will also present a less complex set of screens
for normal operation.

Reset System Defaults. The RC3000 is shipped with the default parameters set for the particular mount
and software options. Most of the default values stored in non-volatile memory should be applicable. A
few items (antenna size, etc) may not be initially set to values appropriate for a particular installation.
Setting these values will be described next.

If the RC3000 has previously been configured, the installer may want to reset the system defaults as
described in 3.3.1.3.1. NOTE: the current value of all configuration items should be recorded prior
to resetting system defaults.

System Definition. The SYSTEM DEFINITION configuration screen (3.3.1.2.1) allows the user to
indicate whether or not the optional GPS receiver is present, if and how the fluxgate compass is mounted,
whether or not the optional waveguide switch module is present, the size of the reflector in use and what
mode the user prefers the RC3000 to go to upon power up. The user may also enter the unit's serial
number for later reference.

GPS: 1 CONFIG-SYSTEM
COMPASS: 1 SN:1234 WAVEGUIDE: 0
MODE: 2 ANT SIZE: 120
<1>GPS PRESENT <O0>NOT PRESENT

Follow the description in section 3.3.1.2.1 and set the SYSTEM DEFINTION items to the correct value for
this installation.
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Azimuth and Elevation Calibration. The next two steps calibrate the mount’s elevation and azimuth
axes. Place the RC3000 in MANUAL mode. Values for the azimuth and elevation axes should be
displayed, though they may not be reasonable since calibration has not yet been performed.

For each axis, limit switch status will be confirmed, position feedback will be calibrated and total range of
movement will be tested.

NOTE: be careful when initially moving a mount since limit switches may not yet be configured
correctly. In MANUAL mode, movement will stop whenever a particular jog key is released. The
RC3000 may also always be turned off to stop movement.

Throughout the calibration procedures, two MAINTENANCE screens will be used extensively.

One of the MAINTENANCE screens used is the Analog to Digital Voltage screen (see 3.3.2.1). This
screen shows raw data coming from antenna position sensors (potentiometers and resolvers).

Az: 1.114 181.30 33004 AD VOLTAGES
EL: 1.143 1 122.30 22264 22.3 Ll:1
POL:2.237 181.30 33044 L2:1

SIG: 3.756(1) <1>RF <2>SS1 <3>SS2 <4>GND

Another MAINTENANCE screen that will be used is the Limits Maintenance screen ( see 3.3.2.5). This
screen shows the current sensed state of limit switches for all three axes.

AZIM CW:0 CCW:1 STOW:0 (0-OFF) LIMITS

ELEV UP:1 DN:1 STOW:1 (1- ON) ACTIVE
POL CW:0 CCW:1 STOW:O

<BKSP>MAKE LIMITS INACTIVE <MODE>EXIT

Before beginning axes calibration, the installer should become familiar with accessing these screens.
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2.3.2 Elevation Calibration

Steps to perform elevation calibration will be described starting with the elevation axis in the stowed
position.

STEP 1.- STOW Limit Confirmation

With the elevation axis in the stowed position, go to the Limits Maintenance screen (3.3.2.5) to confirm
that the ELEV STOW and Down (DN) limits are active.

Also confirm that the elevation UP limit is inactive. If the UP limit is active, the RC3000 will be prevented
from moving the elevation axis up from the stowed position.

If the initial state of the elevation STOW, DOWN and UP limits is not correct, check the limit switches and
wiring (2.2.4).

STEP 2. - Initial Movement

The next action is to raise the antenna in elevation. Push the UP key from MANUAL mode. The antenna
should rise. If not, check the polarity of the motor drive lines (section 2.2.2).

As the elevation axis comes out of the stow position, the STOW limit should inactivate but the DOWN limit
should remain active. This may be observed from the MANUAL screen by seeing the elevation “STOW”
indication change to a “DOWN?” indication.

The elevation sensor should be mounted on the antenna so that the sense voltage produced at the
sensor increases as the antenna is jogged upward. In MANUAL mode, when the EL UP (2) key of the
RC3000 is depressed (and if the antenna moves up) the elevation position should increase (see section
2.2.3).

Note that the elevation position seen in the MANUAL screen might not initially change if the inclinometer
is still outside of its operational range or if the inclinometer is mounted on a feedboom that doesn’t rise
until the reflector has moved up a certain distance.

The following steps will require values to be entered in the ELEVATION CALIBRATION configuration
screen (see 3.3.1.2.2).

REF V:1.69 OFF: 0.0 CONFIG-ELEV
DOWN: O UP: 90.0 SF:50.00
LOOK:1

SET REFERENCE VOLTAGE <0.50 - 3.50>

NOTE: the elevation offset item should be set to 0.0 before any further elevation calibration is
performed. Any required elevation offset will be determined during the azimuth and elevation alignment
step as part of the final calibration steps. The LOOK configuration item is meaningful for only a small
number of mounts and this item is not applicable.
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STEP 3 - Inclinometer Reference Voltage

To perform this step, raise the antenna until the reflector is in the reference position appropriate for this
mount (see Appendix B). For the majority of mounts, the reference position corresponds to having the
reflector’s face vertical. This angle can be confirmed by use of a level or digital inclinometer placed on a
correct portion of the antenna structure.

The elevation voltage shown on the AD VOLTAGES screen (3.3.2.1) should be near the target value for
your mount as noted in appendix B. For the majority of mounts, this target voltage will be around 1.69
volts. This voltage allows for the greatest range of linear feedback from the elevation inclinometer
throughout the mount’s operational range. If not, loosen the elevation sense restraining plate and rotate
the inclinometer until the elevation voltage is as near to the target voltage as possible. Secure the
restraining plate and record the voltage.

Recorded Elevation Reference Voltage \%

Move to the Elevation Calibration configuration screen and enter the recorded value in the REF_V item.
This will define to the RC3000’s software the voltage that should be seen when the elevation axis is in its
reference position. To verify that data has been entered correctly, return to the MANUAL mode screen.
The displayed elevation angle should be near the RF look angle offset of the reflector (see appendix B).
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STEP 4. Elevation Scale Factor Calibration

This step is performed to characterize the output signal from the elevation inclinometer.

1)

2)

3)

physical physical
angle_1 % angle_2

el_sf.dwg \ Horizontal
Reference

With the elevation axis in the reference position, note the angle (using an accurate inclinometer
placed on the mount itself not the angle displayed on the RC3000) and the A/D voltage at that
point.

Physical_Angle_1 (Reference) Degrees

Voltage_1 (Reference) Volts

Raise the antenna approximately 30 to 50 degrees and note the angle and voltage.

Physical_Angle_2 Degrees

Voltage 2 Volts
Calculate the output signal from the elevation inclinometer.
Degrees/Volt = (Voltage_2 — Reference Voltage) / (Physical_Angle_2 — Reference_Angle)

MilliVolts/Degree = Volts/Degree * 1000

4) Enter the mV./deg. in the SF field of the configuration screen.
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NOTE: an alternate method for calculating the output signal from the inclinometer is to use the data
supplied by the inclinometer manufacturer for each individual inclinometer and multiply by the gain
(0.823) in the RC3000’s circuitry. (example: 59.27 mV/deg * 0.823 =48.78 )

STEP 5. Up Limit Confirmation

Move the elevation axis to the UP physical limit and confirm that the “UP” limit is displayed in the
MANUAL mode.

Go to the Limits Maintenance screen (3.3.2.5) to confirm that the ELEV STOW and Down (DN) limits are
inactive.

If the state of the elevation STOW, DOWN and UP limits is not correct, check the limit switches and
wiring (2.2.4).

STEP 6. Software Elevation Limits

The DOWN and UP elevation limit values in the configuration screen should be set to reflect the physical
limits of elevation travel. Note that these limits don’t actually limit the elevation travel but are used by
software during the LOCATE function to determine if a calculated pointing solution is outside of the
mount’s range of movement. If a calculated pointing solution is beyond these limits, the message “ELEV
RANGE ERROR” will be displayed in the LOCATE screen.
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2.3.3 Azimuth Calibration

Steps to perform azimuth calibration will be described starting with the azimuth axis in the stowed position
and the elevation axis above the DOWN limit. Movement in the azimuth axis is not allowed until the
elevation DOWN limit switch is inactive.

The mount should be moved to the exact azimuth position that it will be stowed. Typically this is near the
midway point of its range of movement in azimuth. Also, the azimuth stow limit switch should be in the
center of its activation region. It is very important that this position be confirmed in this manner or
problems could be encountered during the automatic stow function.

The following steps will require values to be entered in the AZIMUTH CALIBRATION configuration screen
(see 3.3.1.2.3).

REF V:2.50 FG: 0.0 CONFIG-AZIM
CCWw:180 CW:180 SF:65.62

SET REFERENCE VOLTAGE <2.00 - 3.00>

STEP 1. Azimuth Potentiometer Reference Voltage.

This step is applicable if the mount is fitted with a potentiometer to sense azimuth position. If the mount is
fitted with a resolver, go to step 1b.

Move to the MAINTENANCE MENU screen and select the AD VOLTS item. Voltage values read from
the azimuth potentiometer can be read from the AD VOLTS screen (3.3.2.1).

The azimuth voltage shown on the screen should be 2.5 +/- 0.1 volts (Since 5 volts is sent to the sensor,
if the pot is adjusted at the center tap position correctly, the reading should be half). If the value is within
this range, record it for later entry in the configuration items. If not, loosen the potentiometer restraining
collar and rotate the shaft such that the displayed value is as near 2.50 volts as possible. Secure the
collar and record the voltage.

RECORDED AZIMUTH CENTER VOLTAGE V.

Move to the Azimuth Calibration screen and enter the recorded value in the REF_V item. This will define
to the RC3000’s software the voltage that should be seen when the azimuth axis is in its centerline
position. . To verify that data has been entered correctly, return to the MANUAL mode screen. The
displayed azimuth angle should be 0.0 +/- 0.1 degrees.

STEP 2. Initial Movement.

The next step is to move the azimuth axis to confirm drive and sensor polarity. Azimuth clockwise and
counterclockwise is defined as seen by an observer located above the antenna looking down on the
antenna.

In MANUAL mode, when the AZ CW (6) key of the RC3000 is depressed the antenna motors must be
wired (see 2.2.2) so that the antenna moves clockwise.
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The azimuth potentiometer or resolver should be wired so that clockwise movement results in a higher
azimuth position. When moving clockwise, the displayed azimuth position should increase.

STEP 3. Stow Limit Confirmation.

Move the azimuth axis clockwise and counterclockwise through the stow limit switch’s area of activation.
Confirm that the STOW indication appears and disappears in MANUAL mode.

Failure of the stow switch to deactivate would allow the reflector to potentially move below the elevation
DOWN limit in an unsafe manner. If the initial stow limit does not function correctly, check the limit switch
and wiring (2.2.4).

STEP 4. Clockwise and Counterclockwise Limits.

Discrete Limit Switches. Some mounts may mechanize azimuth clockwise and counterclockwise limits
via actual limit switches. If this is the case, move the azimuth axis through its range of motion and verify

that the CW and CCW limit indications appear in the MANUAL screen. After confirming these indications
move on to the next step.

Azimuth Electrical Limits. Other mounts may not have azimuth limit switches. In this case, the
RC3000 allows for the CW and CCW limits to be set based on the azimuth potentiometer voltage.

In this case, the antenna's azimuth electrical limits must be set. These limits are set using two
potentiometers on the controller's analog board and thus it will be necessary to remove the controller's
top cover. These two pots are labeled A-CW (azimuth clockwise) and A-CCW (azimuth counter-
clockwise). These 2 pots on the analog board are accessed via holes in the feature board. Note that the
Azimuth range limits specified below merely trigger the azimuth limit message and do not set the azimuth
motion limits for the antenna.

To set the azimuth clockwise limit, go to MANUAL mode and jog the antenna in azimuth to the desired
azimuth clockwise limit. If the controller indicates that the azimuth clockwise limit is reached before the
antenna reaches the desired position for that limit, the A-CW pot may have to be adjusted to allow the
antenna to move. Adjust the A-CW pot until the azimuth limit indication flickers between CW and blank.
To verify that the A-CW has been adjusted properly, verify that the antenna cannot move clockwise in
azimuth but can move counter-clockwise.

A similar procedure is used to set the azimuth counter-clockwise limit.

STEP 5. Azimuth Scale Factor.

NOTE: in most cases the default azimuth scale factor for a mount will be correct and should not
be changed. Perform this substep only if appendix B suggests that the azimuth scale factor for
your mount should be characterized.

To calculate the azimuth scale factor, move the dish between two known physical azimuth positions and
note the difference in the sensed azimuth voltage between the two locations. If definite reference points
are available on the mount (+/-90 degree positions for example), these may be used. Example: at +90
degree reference position the azimuth voltage is 3.86. At the —90 degree reference position the azimuth
voltage is 1.14. The azimuth scale factor is calculated as:

180 degrees / (3.86 —1.14) = 66.16 degrees / volt.

66.16 would be entered as the scale factor.
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STEP 6. Azimuth Software Limits.

The CCW and CW configuration item values should be set to reflect the physical limits of azimuth travel.
Note that these limits don’t physically limit azimuth travel but are used by software to determine if a
calculated pointing solution is outside of the mount’s range of movement. If a calculated pointing solution
is beyond these limits the message “AZIM RANGE ERROR” will be displayed in the LOCATE screen.

STEP 7. Fluxgate Offset.

NOTE: this item defines the difference in orientation (in the azimuth axis) between the fluxgate
compass (2.1.3) and the azimuth reference (displayed 0.0) position. This value should initially be set
to the apparent difference between the compass’ and azimuth axis orientations. For example, if the
compass is placed on the vehicle facing forward and the dish actually faces backward, an azimuth offset
of 180 would be entered. It is recommended that the compass be placed facing in the same direction as
the azimuth centerline thus requiring an offset of 0.0.
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2.3.4 Fast/Slow Motor Speed

The fast and slow output voltages for your particular mount will be set at the factory and typically will not
need to be adjusted. On RC3000B models, there is only one fast/slow adjustment potentiometer on the
analog board. On RC3000A models, there are fast/slow adjustment potentiometers for each axis on the
auxiliary relay board next to the digital board.

The slow speed for an axis should be set low enough that automatic movements perform smoothly. Care
should be taken that slow speed is not set so low that the axis is prone to jamming.

2.3.5 Drive System Checkout

This step confirms the configuration of the drive system for all three axis. Manually move the mount to
each axis limit and confirm drive current to the motor is shut off when the limit is reached. Also check the
displayed position value and confirm that it is reasonable.

Perform the STOW and LOCATE functions and confirm the mount correctly moves.

2.3.6 Navigation Sensor Communication

If the optional GPS receiver and/or fluxgate compass are present, confirm that valid serial data is coming

from the unit(s). See the GPS COMM (3.3.2.6) or FLUX COMM (3.3.2.7) maintenance screen
descriptions.

2.4 Final Calibration

The final calibration steps tune up the system for performing automatic location of targets.

2.4.1 Compass Calibration

Ferrous metal on the vehicle distorts the earth's magnetic field in the vicinity of the vehicle. The flux gate
indicates the direction of the distorted magnetic field. The flux gate calibration procedure provides a

method to correct for this distortion (caused by the vehicle/platform) of the earth's magnetic field and
obtain the vehicle's actual magnetic heading.
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Review the discussion of system accuracy in Chapter 1. Since the flux gate calibration only corrects for
distortion of the magnetic field caused by the vehicle itself, it is important that the calibration take place in
an area where the earth's magnetic field is not disturbed by structures or objects containing ferrous
metals. Below is a listing of the characteristics of a good calibration site.

1. Level ground, preferably higher than the surrounding area. Avoid low valleys.

2. Free from structures containing a large amount of ferrous metal. It is of key importance to avoid areas
adjacent to multi-story buildings, railroad tracks, bridges, truck yards, parking lots full of cars, and high
voltage power lines.

t
i

mag.dwg

\

3. Trees and wooden objects pose no problem for calibration.

4. Asphalt parking lots can provide a good calibration site. Care should be taken, though, in that asphalt
is often laid over concrete which may contain reinforcing rod.

If a particular location is questionable, walking around with a simple wet compass will often show whether
magnetic irregularities are present. A good site is important since the overall performance of the Locator
is only as good as its calibration.

Section 3.3.2.9 describes how to perform the compass calibration procedure.
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2.4.2 Operational Presets

This section has been included in the outline because it may simplify the user’s day-to-day operation.
The user cannot make use of preset targets if they are never entered into the memory. Thisis a
straightforward procedure, but one which can be overlooked once the system is installed, since the
RC3000 functions perfectly well without the presets. However, the presets streamline the operation by
allowing the user to tell the program very quickly what target is desired, without entering the data each
time.

If a list of user preferred targets is available, they may be entered as described in sections 3.3.1.1.2.

2.4.3 Miscellaneous Adjustments

LCD Contrast (-2 configuraitons). An LCD contrast potentiometer (P2) is located on the RC3000 digital
board. This potentiometer will be set at the factory, but the user may want to adjust its setting for a
particular installation’s lighting conditions.

Setting Time. Set the time, specify local time zone and offset per instructions for Time Maintenance
(3.3.2.3.)
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3.0 DETAILED OPERATION

3.1 Operation Overview
3.1.1 Modes

The functionality of the RC3000 is achieved by placing the controller in the desired mode of operation.
The figure shows the hierarchy of the RC3000’s modes. Each mode has a unique display screen that
presents the information applicable to that mode’s operation.

As the figure shows, there are two main groups of modes — operating and programming. Transitions
between modes within a group are initiated via a momentary press of the Mode key, while a transition
between the two groups requires the Mode key to be held down for three seconds.

Transistion between groups by
holding MODE key 3 seconds

MANUAL | | MENU CONFIG MENU MAINTENANCE
3.2.1 3.2.2 3.31 3.3.2
T |50202A;|' E EXPERT VOLTS
—= ACCESS —13.3.2.1
—
3.3.1.1
Move between | [sTow o DRIVE
modes via 3222 T13.3.29
MODE key REMOTE 3.2,
CONTROL
| |AZ LIMIT 3.3.1.19 | | TIME
3.2.23 3.3.23
STORE || SIG ADJ
[3.2.24 3.3.24
RECALL AZEL LIMITS
13225 3.2.28 3.3.25
FLUX CAL GPS
DELETE
13226 3.3.29 3.3.26
SETTINGS POSITION §|-3UZK1E0 :LSU;( ;; ATE
3.2.27 3.2.28 — —
OPERATING GROUP PROGRAMMING GROUP

tropo_mode_map.cwyg

After installation, the programming group of modes will typically not be used for day to day operations.
Sections 3.2 (operating modes) and 3.3 (programming modes) detail each mode.
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The rest of section 3.1 introduces common elements of all modes.

3.1.2 Keypad Usage
The keypad provides a flexible method of controlling the functionality of the RC3000. While each

Pol El Pol}

cro!l ’\ ’ 6y W
F N\ @

H/V | A7)

: cro 7 8®S l 9 \
RF/SS B8 Sat-H EIjS Sat-V
i 0 +/— '
Enter Stop Speed il BKSP

RC3000 mode has different requirements for user input, the use of the keypad remains consistent
throughout all modes.

The keypad provides for both specific actions and general data input. As an example, the UP_2 N key
initiates an antenna up movement while in MANUAL mode but also allows for the entry of the number 2
when numeric entry is required or the indication of North when entering a latitude value. The required
key usage is provided in the detailed description of each mode.

The following table describes both the specific action and general data entry function of each key.
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KEY LABEL | SPECIFIC FUNCTION GENERAL FUNCTION
Mode no specific function momentary push switches between modes
within group
button held for 3 seconds switches between
operational and programming groups
Scroll Up/ no specific function scrolls forward through lists
Angle CT provides YES answer to some prompts
Scroll Dn / no specific function scrolls backward through lists
RF/SS provides NO answer to prompts
Enter no specific function complete entry of data
select entry from list
1 Pol CCW no specific function supplies 1 for numeric entry *
2N jogs elevation axis up when in MANUAL | supplies 2 for numeric entry *
El UP mode supplies NORTH for latitude entry
3 no specific function supplies 3 for numeric entry *
Pol CW
4E move azimuth axis Counter ClockWise in | supplies 4 for numeric entry *
Az CCW MANUAL mode supplies East for longitude entry (123°45E)
5 no specific function supplies 5 for numeric entry *
H/V
6W move azimuth axis ClockWise in supplies 6 for numeric entry *
Az CW MANUAL mode supplies West for longitude entry (123°45W)
7 no specific function supplies 7 for numeric entry *
Sat-H
8S jogs elevation axis down when in supplies 8 for numeric entry *
El DN MANUAL mode scrolls down during alphanumeric entries
9 no specific function supplies 9 for numeric entry *
Sat-V
0 toggles motor drive speed between supplies 0 for numeric entry *
Speed FAST and SLOW in MANUAL
. (decimal provides way to stop automatic provides delimiter for various data entries
point) movements decimal point for floating point entry ( 3.15)
Stop degree sign for lat/lon entry (38°56N)
colon for time entry (12:34:56)
slash for date entry (10/11/97)
+/- provides way to exit out of certain toggles sign of numeric data entry when
BKSP conditions cursor at beginning of entry field

backspaces one field to the left during data
entry

* - numbered keys may also be used to select from a set of choices such as <1>LOCATE <2>STOW
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3.1.3 Data Entry

Many RC3000 screens request some type of user input. This section provides instructions on the entry of
various types of data.

Selection From List ( <0-9>SELECT )

When the user is prompted to select an action from a displayed list, pressing the numbered key
corresponding to the desired action will initiate the action.

Scrolling Through List ( <SCR>THRU LIST)

When the user is prompted to scroll through a list of items, pressing the Scroll Up/Yes key will move
forward through the list and pressing the Scroll Dn/No key will move backward through the list. Pressing
the Enter key when the desired item from the list is displayed will select the item.

Alphanumeric Entry ( NAME:SATCOM K2 )

To manually enter the name of a target or location, the user scrolls through the list of characters (A-Z, O-
9 and blank) and selects the character by pressing the Enter key. To scroll forward through the list of
characters use the 2/UP/N key and use the 8/DN/S key to scroll backward.

Note: scrolling through the alphanumeric characters is not implemented via the Scroll Up/Yes or Scroll
Dn/No keys since these keys will typically be used to move forward or backward through other fields from
the field requiring alphanumeric input.

After selecting one character, the flashing cursor is placed in the next space awaiting character selection.
To complete the entry of the alphanumeric string, press Enter for a second time. The user may backup
through the string by using the BKSP key.

Integer Data Entry ( SIZE: 240)

To enter whole numbers, use the 0-9 keys to enter the desired numeric string followed by the Enter key.
Note that the data field will initially show the current value for the item until numeric entry is started. To
terminate the entry without changing the value, the user may use the Scroll Up/Yes or Scroll Dn/No key.
The BKSP key may be used to move back in the string to correct the input. When the input has been
backed up past the first entry, the current value of the item will again be displayed. Pressing the Enter
key with the current value displayed will also result in no update.

Floating Point Data Entry (HEADING:180.0)

Entering floating point values is very similar to entering integer values except that the decimal point is
inserted by using the (decimal pt.) Stop key.

Degree/Minute/Second Latitude/Longitude Entry (TRUCK LAT:38°56'27N)

Entering Latitude or Longitude is similar to entering a floating point value but the decimal point is used to
place the degree or second sign delimiters. Following the degree sign, only values from 0 to 59 are valid
since they represent minutes and seconds. After entering the numeric value of latitude or longitude, the

user is prompted to supply W(est) or E(ast) for longitude or N(orth) or S(outh) for latitude.

Time/Date

Time is entered in HH:MM:SS format and date in DD/MM/YY format.
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3.1.4 Display Layout

The following screen shows many elements common to RC3000 mode displays.

AZIM: 50.2 ( 50.2) MANUAL

ELEV: 0.9 ( 0.9) <5>SET REFERENCE
<SPEED>FAST UTC

<2,4,6,8>J0G ANTENNA <MODE>MENU 14:25:47

MODE TITLE: in the upper right corner the title of the current RC3000 mode is displayed — in this
example MANUAL designates that the RC3000 is currently in manual mode.

DATA LABELS: since each mode presents a unique set of data, labels describing the data must be
presented. The label will typically be followed by a colon to delimit between the label and the actual data.
In the example shown, AZIM: is the label for the current azimuth angle.

DATA VALUES: the current value of relevant data for the mode is displayed following the appropriate
data label. In the example, the current azimuth angle (AZIM:) is 50.2.

USER PROMPTS: since each mode requires unique (but similar) keypad inputs, prompts for relevant
user action are included to the extent possible. In the above example, <5> tells the user that pushing the
5 key will reset the displayed reference angles. There are several types of user data inputs as described
in 3.1.3.

TIME: in some modes where data (such as azimuth position) may not change for long periods of time,
the current time is displayed to reassure the user that the RC3000 is functioning. In the above example,
the current system time (14:25:47) is displayed and changes once per second.

ALARM STATUS: while not shown in the above example, row 4 is used to display any alarm conditions
the RC3000 has detected. The alarm message will alternate with the text normally on row 4. See section
3.4 for more description of the alarm system.
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3.2 Operating Group

Within the operating group of modes exists two high level modes — MANUAL and MENU. The MANUAL
mode allows the user to manually jog the antenna while the MENU mode allows the user to select the
modes that implement the RC3000’s automatic movement features. While in either one of these modes,
a momentary push of the Mode key will transition the RC3000 to the other mode.

POWER ON

Upon powering up the RC3000, an identification screen is displayed for five seconds. The software
version data is discussed in 1.2 (Controller Features).

RC3000A MOBILE ANTENNA CONTROLLER
(c) RESEARCH CONCEPTS INC. 2010
SHAWNEE, KANSAS (usn)
SW:RC3K-Q1-GNRN version 1.60

Also at power up, "expert access" permission is disabled in order to keep operators from automatically
having the ability to change ACU programming values. If required, expert access will have to be enabled
via the SETTINGS mode described in section 3.2.2.7.

TRAILER POSITION CONFIRMATION

Following the power on screen, the RC3000 transitions to the appropriate screen based on whether or
not a mount position (latitude/longitude/true heading) has been “saved”.

If the mount’s position has been previously saved due to a LOCATE operation (3.2.2.1) or via the
POSITION mode (3.2.2.8) or the STORE (3.2.2.4) mode, the following screen appears at power up
requesting that the user confirm that this position is correct (i.e. the mount hasn’'t moved since the
position was saved). The SAVED MOUNT POSITION screen shows the position and the date and time
that the position was saved.

190CT10 15:47 SAVED TRAILER POSITION
39°01'47N 94°49'23W 292.9 T

HAS TRAILER MOVED?
<BKSP>YES <SCROLL UP>NO

If the saved position is still appropriate, pressing the Scroll Up/Yes key will instruct the RC3000 to
continue to use that position. The RC3000 will use the saved position rather than attempting to
automatically determine position.

Note that using a saved position may be desirable because the ACU may have been powered off but not
physically moved. Also the saved position may have been manually determined and inserted due to a
possible navigation sensor (GPS receiver or fluxgate compass) malfunction. Using a saved position also
allows the LOCATE mode to instantly begin calculating pointing solutions rather than waiting for the GPS
receiver to form a navigation solution.

If the user determines that the saved mount position is no longer appropriate (the trailer has moved),
pressing the BKSP key will invalidate the saved position. The RC3000 will then proceed to MENU mode.
The LOCATE mode will automatically attempt to determine latitude/longitude from the GPS receiver and
heading from the fluxgate compass.
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3.2.1 Manual Mode

In MANUAL mode, the user may jog the antenna in azimuth and elevation. Since the RC3000 has no
electrical feedback with respect to the state of various mechanical components (stow latches, feedboom
pins, high wind supports, messenger cables, etc.), anytime MANUAL mode is entered the following
warning screen is displayed.

**%*%%* CAUTION - ENTERING MANUAL MODE ***x*
WHEN JOGGING ANTENNA, ENSURE MECHANICAL
COMPONENTS ARE IN SAFE POSITION
<3>PROCEED <MODE>EXIT

By pressing the 3 key to enter MANUAL mode, the operator is taking responsibility to safely move the
antenna.

MANUAL mode will typically be entered following a LOCATE operation. At that time the azimuth and
elevation will be have automatically moved to their calculated positions. Following a LOCATE operation,
the azimuth and elevation limit fields will display the target angles in parenthesis. If a limit condition is
active, the limit display will overwrite the target values.

AZIM: 181.2 (181.2) MANUAL

ELEV: 0.7 ( 0.7) <5>SET REFERENCE
<SPEED>FAST UTC

<2,4,6,8>J0G ANTENNA <MODE>MENU 14:25:47

AZIM:
MAG:

The azimuth field shows a current position value of the azimuth axis. The azimuth axis may be moved by
pressing the Az CCW or Az CW keys.

The value displayed may be changed by the Scroll Up/Angle CT key. The display will rotate between
showing antenna angle (AZIM) or magnetic heading (MAG) values.

If antenna position is available when entering MANUAL mode, the field will be initialized in the display
mode selected by the initial_azimuth_display configuration item (3.3.1.2.3) (typically "MAG").

If antenna position is not available when entering MANUAL mode, the field will initially display antenna
position ("AZIM").

The magnetic heading (and target) value is derived by taking the current heading estimate of the mount
(see the LOCATE function) and adding the antenna angle. If there is currently no mount heading

estimate, the field will display "------- .
The status of "hard" azimuth limits (STOW, CCW, CW) take precedence to target position. The software
derived azimuth range limits (cw, ccw) will also take precedence.

ELEV:

The ELEV field shows a current position value of the elevation axis. It also shows the status of elevation
limits (STOW, DOWN, UP). The elevation axis may be moved by pressing the El Up or El DN keys.
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<5>SET REFERENCE

After the operator has manually peaked the antenna, he may have the previous reference azimuth and
elevation positions (in parenthesis) updated by pressing the 5 key. When pressed, the current azimuth
and elevation angles will be displayed within parenthesis.

<SPEED>

This field shows the selected drive speed. The speed may be toggled between FAST and SLOW by
pressing the Speed key.

<MODE>MENU
A momentary push of the Mode key will move the controller from the MANUAL mode to the MENU mode.
TIME DISPLAY

MANUAL mode will display the reference time (1.3.5) and time zone in the lower right hand corner.

3.2.2 Menu Mode

MENU mode allows the user to select one of listed modes. Pressing the Mode key will move to MANUAL
mode. Note: RECALL and DELETE will not be displayed if no targets are currently STOREd. Also note
that POSITION will not be available unless expert access has been enabled via the SETTINGS screen.

1-DEPLOY/LOCATE 2-STOW 3-AZ LIMIT MENU

4 -STORE 5-RECALL 6-DELETE
7-SETTINGS 8-POSITION UTC
<0-9>SELECT <MODE>MANUAL 14:37:23

MENU mode displays the reference time and time zone in the lower right hand corner.
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3.2.2.1 Deploy/Locate

The DEPLOY/LOCATE mode performs a calculation of the pointing angle (1.3.4) to a selected target
based on the RC3000’s estimate of where the antenna is located (lat/lon) and oriented (true heading).
After the calculation is performed the user may initiate an automatic sequence of antenna movements to
the calculated antenna position.

Typically, LOCATE mode will be first entered after the trailer has been repositioned and the antenna is
still stowed. When LOCATE is first entered the following screen appears.

DEPLOY
* ANTENNA DEPLOYMENT REQUIRED *
VERIFY STRAPS & LATCHES REMOVED
READY TO PROCEED? <ENTER>-YES <MODE>-NO

After confirming that all stowing gear has been unlatched by pressing ENTER, the antenna will be
automatically moved to the "SETUP" position. The SETUP position is a defined elevation angle where
the user can access the collapsible feed spars. NOTE: the SETUP elevation position may be
programmed in the STOW/DEPLQY configuration screen (3.3.1.3.6).

AZIM: 0.0 ( 0.0) DEPLOY
ELEV: -90.0 ( -65.0)

MOVING TO (SETUP POS) <STOP>HALT MOTION

After reaching the SETUP position, the user is prompted to lock in the feedhorn's pins.

AZIM: 0.0 ( 0.0) DEPLOY
ELEV: -65.0 ( -65.0)

INSERT HIGH WIND FEEDHORN SUPPORT PINS
READY TO PROCEED? <ENTER>-YES <MODE>-NO

After confirming the feedhorn support pins have been locked, the antenna will move to the defined deploy
position and switch mode annotation from DEPLOY to LOCATE. At this reference antenna position, the
ACU will pull in data from the GPS and compass. During the time that the data is being obtained, the
message "DETERMINING ANTENNA LAT/LON/HDG" will be displayed on the bottom line.

The current latitude, longitude and true heading where the RC3000 believes the antenna is positioned will
be displayed on the top line. The position data obviously affects the pointing angle that the RC3000
calculates and is displayed as a crosscheck for the user in case the vehicle has been moved and the
RC3000’s position has not been updated. If the lat/lon or heading data is not considered valid by the
RC3000, asterisks will be displayed in the appropriate field and the “PARAMETER NEEDED” message
will be triggered in the location readiness field.

The RC3000 polls the GPS receiver first to get latitude and longitude information. If no communication
with the GPS is received, the error message “GPS OFFLINE” will be displayed. In this case the interface
between the RC3000 and the GPS receiver would need to be checked. If the RC3000 is communicating
with the GPS receiver but the GPS indicates it has not yet been able to generate a valid lat/lon, then the
message “NAV NOT READY” will be displayed. The “NAV NOT READY” situation should not last for
more than a minute. [f it does, then investigate whether or not the GPS receiver’s view of the sky is
blocked by buildings, etc.

If a valid lat/lon is received from the GPS then the lat/lon information will be displayed. Next the RC3000
will flash “MAGVAR” while it calculates the local magnetic deviation as a function of latitude, longitude
and time. After calculating the local magnetic variation, the RC3000 will poll the fluxgate compass for
magnetic heading information. The magnetic variation will be applied to the magnetic heading to form the
estimated true heading of the mount.

If the navigation sensors (GPS and/or compass) are not working (or not available), the position
information may be entered manually via the POSITION mode (3.2.2.8).
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When antenna position data is obtained, LOCATE mode calculates the pointing solution to the last
selected target location.

LS:39°01'47N 94°49'23W 292.9 T LOCATE
RS:40°12'34N 95°17'23W 343.2 T

TRAILER AZIM: 50.2 DIS: 85
<1>SELECT NEW TARGET READY TO PROCEED?

NOTE: this screen is slightly different when a magnetic heading (vs. lat/lon) target has been selected (see
3.2.2.3.2 below).

LS: 39°01°'47N 94°49'23W 2929 T
The LS: (Local Site) field shows the RC3000’s estimate of antenna position (lat/lon/T(rue) heading).
RS:40°12'34N 95°17'23W 343.2 T

The RS: (Remote Site) field shows the lat/lon of the currently selected target along with the calculated
true heading to the target.

NOTE: if a target magnetic heading has been selected, this field will be different as described in 3.2.2.3.2
below.

TRAILER AZIM: 50.2 DIS: 85

The third line of the display shows the antenna azimuth angle required to point towards the target along
with the calculated distance (statute miles) to the target.

Wkkkn

NOTE: if the calculated distance is greater than 999 miles, then will be displayed.

<1>SELECT NEW TARGET READY TO PROCEED? / PRESS <ENTER>

With all the information present to generate a pointing solution, the LOCATE mode alternately flashes the
messages "READY TO PROCEED" and "PRESS <ENTER>". At this time the user should cross-check
the displayed local site, remote site and calculated azimuth pointing angle for sanity.

If the user requires selecting new target data, pressing "1" will enter into the target selection screen
described in 3.2.2.1.1 below. Pressing <ENTER> will continue the automatic LOCATE sequence by
entering the target elevation screen.

TARGET ELEVATION: 0.0 LOCATE

<1>CHANGE TARGET ELEVATION
<BKSP>CONTINUE LOCATE <MODE>EXIT

The default target elevation of 0.0 will initially be displayed. If path analysis or some other form of data
indicates that an elevation other than 0.0 would be optimum, then the user may press "1" and enter a
target elevation between -5.0 and 10.0.

When the desired target elevation has been entered, the automatic LOCATE process may be continued
by pressing "ENTER". A screen appears showing the current antenna angles and the target azimuth and
elevation angles in parenthesis. The first automatic movement will be in the elevation axis and the user is
requested to confirm that all mechanical components are in a safe configuration for movement.

NOTE: this confirmation of movement safety may appear redundant but is included in case the
LOCATE sequence was begun from a non-stowed antenna position. The ACU does not have
electrical feedback with respect to the state of mechanical latches, etc. and the user is required to
confirm that the antenna system is in a safe configuration for movement.
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AZIM: 0.0 ( 50.2) LOCATE
ELEV: 0.0 ( 0.9)

AUTOMATIC ELEVATION MOVEMENT PENDING
SAFE TO PROCEED? <2>YES <MODE>EXIT

After pressing "2" the elevation axis will be moved to the selected target elevation angle.

The next automatic movement will be in azimuth. For a similar reason as with elevation, the user is
prompted to confirm azimuth movement is safe.

AZIM: 0.0 ( 50.2) LOCATE
ELEV: 0.0 ( 0.9)

AUTOMATIC AZIMUTH MOVEMENT PENDING
SAFE TO PROCEED? <7>YES <MODE>EXIT

Following the azimuth movement, the LOCATE mode will switch to MANUAL mode (see 3.2.1). Note that
the center of the azimuth range limit (typically +/- 15 degrees) will be automatically set at the azimuth
target position.

3.2.2.1.1 Target Selection

Information must be provided to describe a target to the RC3000 before a pointing solution may be
calculated.

When the <1> key is selected from the main LOCATE screen, the following screen appears to allow the
user to select new target information via three methods.

1-MANUALLY ENTER TARGET LAT/LON LOCATE
2-CHOOSE TARGET FROM PRESET LIST
3-MANUALLY ENTER TARGET MAG HEADING
<1-3>SELECT DATA SOURCE <BKSP>EXIT

manual target entry

When the user chooses to manually enter the target data, a screen appears with fields to enter the lat/lon
of the target.

LOCATE
LAT: LON:

ENTER LAT <DD.MM.SS>FORMAT THEN <ENTER>
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Preset target list

LOCATE
# NAME LAT LON
1A 45°00'00N 44°59'00W
<SCR>THRU LIST <ENTER>SELECT <BKSP>EXIT

When the user chooses to select from the user programmed list of targets, a screen appears allowing the
user to scroll through the list and select a target by pressing the Enter key. The preset list contains data
for 20 targets programmed by the user via the Preset Target configuration mode (3.3.1.1.2).

Magnetic Heading

When the user chooses to select a magnetic heading for a target, the following screen appears.

TARGET MAGNETIC HEADING: 0.0

<1>CHANGE TARGET HEADING
<BKSP>CONTINUE LOCATE <MODE>MENU

An initial heading of 0.0 is displayed. After pressing "1", the user may enter a target heading between 0.0
and 359.9. Pressing <BKSP> will return to the main LOCATE screen as described in the next paragraph.

3.2.2.1.2 Magnetic Target Heading

When a magnetic target heading has been selected, LOCATE mode calculates the trailer azimuth
pointing angle as the difference between the local site magnetic angle and the target.

LS:39°01'47N 94°49'23W 123.4 M LOCATE
RS: MAGNETIC HEADING 90.3 M

TRAILER AZIM: 33.1 DIS:?7?7?
<1>SELECT NEW TARGET READY TO PROCEED?

Notice that the DIS: field shows "???". When a magnetic heading is supplied, no distance to the target
can be calculated.
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3.2.2.2 Stow

The STOW mode automatically moves to the mount’s predefined “stow” position. STOW requires an
explicit confirmation to initiate movement.

A) HIGH WIND SUPPORT REMOVED? STOW
B) WAVEGUIDES DISCONNECTED?
C) MESSENGER CABLE REMOVED?
READY TO PROCEED? <BKSP>-YES <MODE>-NO

After initiation, a sequence of movements will be performed to stow the antenna. As each axis moves,
its label (AZIM/ELEV) will flash and the current position will update. The target stow positions will be
displayed in parenthesis.

AZIM:-123.4 ( 0.0) STOW
ELEV: 55.1 ( -35.0)

MOVING TO (SETUP POS) <STOP>HALT MOTION

The following describes a typical sequence of movements:

- the azimuth axis is initially moved to 5 degrees clockwise from the stow position in order to ensure that
the final azimuth stow move is always accomplished from the same direction for consistency.

- the azimuth axis is then moved to its stow position (typically AZIM:0.0). After moving to this indicated
position, the RC3000 will confirm the position by looking to see if the azimuth stow switch is active. If the
azimuth stow switch is not recognized, the mount will be moved a short distance either side of the current
position trying to find the azimuth stow switch. If the controller fails to see the azimuth stow switch the
following message will be displayed: ““CANNOT FIND AZ STOW SWITCH* <MODE>EXIT” and no
further stow movements will be performed.

- if the azimuth movement completes successfully, then the elevation axis will move to its "SETUP"
position. When elevation reaches the SETUP position, the following prompt occurs:

AZIM:-123.4 ( 0.0) STOW
ELEV: 55.1 ( -35.0)

UNLOCK FEED SPARS FOR STOWAGE
READY TO PROCEED? <ENTER>-YES <MODEs>-NO

The user is required to confirm the feed spars have been unlocked. After confirmation, elevation will
again go down and movement ends when the elevation stow limit is encountered.

Following completion of movement to the stow position, the RC3000 will return to MANUAL mode. The
automatic movement may be terminated anytime by pressing the Stop key.
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3.2.2.3 Azimuth Range Limit Control

This mode allows the user to enable or disable the dynamically set "azimuth range limit".
The displayed prompt on the MENU mode will depend on the current state of the azimuth range limit.

If the azimuth range limit is currently disabled, the MENU screen will display "3-AZ LIMIT ON" prompting
the user that pressing the "3" key will initiate enabling the azimuth range limit. If "3" is pressed, the
following screen appears.

** NOTE ** ENABLE LIMITS
COMMAND WILL SET AZIMUTH RANGE LIMITS
AROUND CURRENT POSITION
READY TO PROCEED? <BKSP>-YES <MODE>-NO

This prompt reminds the user that azimuth movement will be restricted ----

If the azimuth range limit is currently enabled, the MENU screen will display "3-AZ LIMIT OFF" prompting
the user that pressing the "3" key will initiate disabling the azimuth range limit. If "3" is pressed, the
following screen appears.

** WARNING =** DISABLE LIMITS
COMMAND WILL DISABLE AZIMUTH RANGE LIMIT
INJURY OR EQUIPMENT DAMAGE MAY OCCUR
READY TO PROCEED? <BKSP>-YES <MODE>-NO

Disabling the azimuth range limit implies that the ability to move in azimuth will not be restricted
when in the MANUAL mode. If the limit is disabled, the alarm "* AZIMUTH RANGE LIMIT
DISABLED *" will be flashed on the bottom line during MANUAL mode. In this condition the user
is required to ensure that any azimuth movements are safe both from a mechanical and radiation
emission pattern perspective.
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3.2.2.4 Store

The STORE mode saves the current azimuth and elevation positions for use in later RECALLing the
antenna positon.

When the STORE mode is entered, it is assumed that the user has peaked up on the target. The first
screen that appears asks the user to confirm the data for the position to be stored. The POS(ition)
displayed initially begins with "1" and increments every time another position is stored.

POS AZIM ELEV STORE
1 50.2 0.9
READY TO STORE AZIM & ELEV POSITION ?
<1>YES <2>NO <MODE>EXIT

If the user selects "1", the following screen will appear momentarily and the RC3000 will return to MENU
mode.

STORE
*%%x AZTM/ELEV DATA STORED ***
RETURNING TO MENU MODE
RECALL AZIM/ELEV VIA MENU-RECALL

If the STORE function is completed correctly, the mount’s position will be saved (see POSITION 3.2.2.8).
If the position is saved, the user will be asked to verify the position upon power up of the RC3000. If the

mount has moved, STORED’d data will no longer be valid since the azimuth and elevation angles will no
longer be correct.
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3.2.2.5 Recall

NOTE: RECALL and DELETE modes will not be available from MENU if no targets are currently
“STOREd”.

Targets which have been stored in the controller's non-volatile memory (via STORE) can be recalled from
the RECALL mode.

RECALL
STORED POSITION: 1

<SCR>THRU LIST <ENTER>SELECT

Use the Scroll Up and/or Scroll Dn keys to scroll through the list of antenna positions stored in non-
volatile memory. Press the ENTER key to select the desired position.

Antenna movement to the stored position will proceed similar to the STOW and LOCATE automatic
movements. The user will be prompted to confirm all mechanical components are in safe configurations
for movement. Antenna movement can be stopped at any time by pressing the Stop key.

3.2.2.6 Delete

The DELETE mode allows a stored target to be removed from non-volatile memory.

# OF STORED POSITIONS: 2 DELETE
DELETE: 1

<SCR>THRU LIST <ENTER>DELETE <MODE>EXIT

The user may scroll through the list of stored positions and delete the displayed position by pressing the
Enter key. Note that at the end of the list is a delete all stored positions option. If no positions are stored,
the message “RETURNING TO MENU” will momentarily appear and control will return to the MENU
mode.
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3.2.2.7 Settings

The SETTINGS mode provides a way to change expert access permission. It also provides a way to
reset a drive error without going to the DRIVE RESET maintenance screen.

1-EXPERT ACCESS:OFF SETTINGS

<0>RESET DRIVE
<1>CHANGE SETTING <MODE>MENU

1-EXPERT ACCESS:OFF/ON
<5 DIGIT CODE>TOGGLE ON/OFF

In order to toggle expert access permission from OFF to ON or ON to OFF, the expert access code
contained in appendix A must be entered.

At power up expert access permission will set to OFF thus requiring the user to enter the 5 digit code in
order to access any functions described in the programming group of modes.

<0>RESET DRIVE

This selection is only available if an azimuth or elevation or polarization drive error (jam or runaway) is
active. Selecting 0 will attempt to clear the error.
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3.2.2.8 Position

The POSITION mode allows the user to set the latitude, longitude and heading of the vehicle for
subsequent use in calculating pointing angles to targets. The first screen that appears shows the current
mount position used in the RC3000. Note: Mount “position” consists of the mounts latitude, longitude and
true heading of the azimuth centerline.

39°27'43N 94°47'23W GPS POSITION
BRG:292.2.0 FLUXGATE NOT SAVED
<1>LAT/LON <2>HEADING <MODE>EXIT

3.2.2.8.1 LAT/LON

When the user chooses to modify latitude and longitude, a screen appears showing the current lat/lon
and the source of that value. In the example screen the source shows that the current lat/lon was
obtained from the GPS. If the current values had been entered manually “MANUAL” would show for the
source. If there is currently no valid lat/lon “NO POS SOURCE” would be displayed.

38°56N 94°44W GPS

SELECT LAT/LON SOURCE #

<1>MANUAL <2>PRESET <3>GPS

LAT/LON

The user is prompted to select what type of source (manual entry or gps) to use to modify lat/lon.

Manual Lat/Lon Entry

38°56N 94°44W GPS LAT/LON
LAT: LON:
MANUALLY ENTER LAT/LON <MODE>EXIT

The user is provided two fields to manually enter lat and lon. See 3.1.3 (Data Entry) for instructions on

how to enter latitude and longitude.

GPS Lat/Lon
37°36N 97°18W WICHITA LAT/LON
GPS:38°56N 94°44W 17:36:59
<ENTER>USE GPS LAT/LON <BKSP>EXIT

The current lat/lon the gps has calculated is displayed. The UTC the gps is outputting is also displayed to
show that the data is being updated. To select this lat/lon press the Enter key. Note that if the gps is not
reporting a valid position fix the message “WAITING FOR GPS” will appear.
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3.2.2.8.2 HEADING

When the user chooses to modify heading, a screen appears showing the current heading (HDG:) and
source (SRC:) of heading. If valid heading data is coming from the fluxgate, this data will appear in the
FLUX HDG: field. The MAG VAR: field displays the calculated magnetic variation for the current
lat/lon/date. If the RC3000 thinks it needs to recalculate magnetic variation (thinks lat/lon has changed)
the MAG VAR: field will flash “CALC”. The magnetic variation calculation may take up to 10 seconds.

FLUX HDG:214.3 HDG:180.0 HEADING
MAG VAR: 3.8 SRC:MANUAL

AZ OFF: 0.0 <1>MAG <2>TRU <3>COMPASS
TRUE HDG:218.1 SELECT SOURCE <MODE>EXIT

To modify the heading to the value determined via the fluxgate (flux heading + azimuth offset +mag var)
press the 3 key.

If the user wishes to enter a magnetic heading of the vehicle press 1.

MAG HDG=> HDG:180.0 HEADING
MAG VAR: 3.8 SRC:MANUAL

AZ OFF: 0.0 <1>MAG <2>TRU <3>COMPASS
TRUE HDG: **** SELECT SOURCE <MODE>EXIT

After the magnetic heading is entered, the RC3000 will apply the magnetic variation and azimuth offset to
generate the true heading of the mount’s azimuth centerline.

If the user wishes to manually enter true heading press the 1 key and the prompt to enter heading will
appear on line 3 as shown below.

FLUX HDG:214.
MAG VAR: 3.

AZ OFF: 0.
TRUE HDG:218.

HDG:180.0 HEADING
SRC:MANUAL
ENTER HDG=>

SELECT SOURCE <MODE>EXIT

P O 0 W
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3.3 Programming Group

The programming group has two high-level modes (CONFIG-MENU and MAINTENANCE). Both of these
modes serve as a menu system for sub-modes below them. Momentarily pressing the Mode key will
switch between these modes in a similar fashion as the MANUAL and MENU modes switched in the
operating group.

3.3.1 Configuration Mode

The CONFIG mode allows users to view and/or modify various controller parameters and to enable or
disable certain features. Many configuration items are used to customize the RC3000 to work with a
particular installation.

The CONFIG mode groups configuration items into screens containing between 1 to 10 individual items.
The top-level CONFIG-MENU allows the user to scroll through the list of configuration item groups. As
the user scrolls through the CONFIG-MENU screens, a group title (line 1) and brief description (line 2) of
group items is presented to identify the set of configuration items to view or modify.

The example CONFIG-MENU screen identifies the AZIMUTH CALIBRATION group. The description “AZ
REFERENCE VOLTAGE/LIMITS/SCALE FACTOR” provides an overview of the type of configuration
items that will be available for viewing and/or modification.

AZIMUTH CALIBRATION CONFIG-MENU
AZ REFERENCE VOLTAGE/LIMITS/SCALE FACTOR

<SCR>THRU LIST <ENTER>SELECT <MODE>MAINT

To move through the CONFIG-MENU list press the Scroll Up/Yes key to advance to the next screen or
press the Scroll Dn/No key to move to the previous screen. To select the currently identified group for
viewing/modification press the Enter key and the screen showing the individual items in the group will
appear. Momentarily pressing the Mode key will move from the CONFIG-MENU mode to the
MAINTENANCE mode.

If the AZIMUTH CALIBRATION group were selected, the following screen would appear:

REF V:2.50 OFF: 0.0 CONFIG-AZIM
CCW:180 CW:180 SF:65.62

SET REFERENCE VOLTAGE <2.00 - 3.00>

In this example there are nine individual configuration items related to the azimuth axis. To move
between the items use the Scroll Up and Scroll Dn keys. The cursor will flash at the beginning of the data
field for the item currently selected. On line 4 a prompt briefly describing the item and showing the valid
range of data will appear. Data may be entered for the item as described in section 3.1.3. Momentarily
pressing the Mode key will return to the CONFIG-MENU mode.

The following table lists all the configuration item group titles and descriptions as they appear in the
CONFIG-MENU mode. Details for each group are provided in the following subparagraphs. The table
also shows which configuration item groups are available according to how the expert access permission
(3.3.1.1.1) is set.

Additional configuration item screens may appear if they are unique to an optional feature (inclined orbit
tracking, remote control, etc). Descriptions of those screens will be provided in their appropriate
appendices.
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GROUP TITLE GROUP DESCRIPTION PARA.
NORMAL ACCESS ITEMS

EXPERT ACCESS PERMISSION SETS EXPERT ACCESS PERMISSION 3.3.1.1.1
TARGET PRESETS LIST OF PRESET TARGETS 3.3.1.1.2
INSTALLATION ITEMS

SYSTEM DEFINITON DEFINE SYSTEM OPTIONS 3.3.1.2.1
ELEVATION CALIBRATION EL REFERENCE VOLTAGE/LIMITS/SCALE FACTOR 3.3.1.2.2
AZIMUTH CALIBRATION AZ REFERENCE VOLTAGE/LIMITS/SCALE FACTOR 3.3.1.2.3

SUPER-USER ITEMS

RESET DEFAULTS RESTORES PROGRAMMING TO FACTORY DEFAULTS 3.3.1.3.1
AZIMUTH POT DRIVE AZIMUTH POT-BASED DRIVE PARAMETERS 3.3.1.3.2
AZIMUTH DRIVE MONITORING AZIM ANTI-REVERSE/JAM/RUNAWAY SENSING 3.3.1.3.3
ELEVATION POT DRIVE ELEVATION POT-BASED DRIVE PARAMETERS 3.3.1.34
ELEVATION DRIVE MONITORING ELEV ANTI-REVERSE/JAM/RUNAWAY SENSING 3.3.1.3.5
STOW & DEPLOY AZ/EL STOW & DEPLOY POSITIONS 3.3.1.3.6
SHAKE SETUP SHAKE MOVES/CYCLES/DELAY 3.3.1.3.7
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3.3.1.1 NORMAL ACCESS ITEMS

The three configuration groups contained in the “Normal” access items allow the user to change items
that would typically be required to be changed following system configuration.

3.3.1.1.1 Expert Access Permission

EXPERT ACCESS: 0 CONFIG-EXPERT

0-NORMAL/1-INSTALL/2-SUPER<5 DIGIT CODE>

Expert Access Permission is used to control access to installation specific items. When the
expert_mode_active_flag is set to SUPER-USER level(2), the user has access to all controller modes
and all CONFIG mode items. When the expert_mode_active_flag is set to INSTALL level (1), the user
has access to all controller modes and the most typically used CONFIG mode items. When the
expert_mode_active flag is set to NORMAL level(0), the user is locked out of several modes and most
CONFIG mode items. The purpose of this feature is to keep an operator away from the modes and
CONFIG mode items which can change the contents of the controller's non-volatile memory.

When the Expert Access screen is displayed, the present state of the expert_mode_active_flag is
displayed in the data entry field. A display value of 2 indicates that the expert_mode_active_flag is set to
SUPER-USER level, a value of 1 indicates that the flag is set to INSTALL level and a value of 0 indicates
that the flag is set to NORMAL level. To toggle the state of the flag, the user must key in a 5 digit code at
the prompt followed by the ENTER key. This code is found in a removeable Appendix A at the end of this
manual. If the information is lost, call the factory for assistance.
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3.3.1.1.2 Preset Targets

This group allows the user to customize a list of 20 commonly used targets. The LOCATE mode allows
the user to select a target (3.2.2.1.1) from this “preset” list.

#: 1 CONFIG-TARGETS
NAME : A LAT: 45°00'O0ON
LON: 44°59'00W
<SCR> THRU LIST, <ENTER> TO SELECT

#: <SCR> THRU LIST, <ENTER> TO MODIFY DATA

This field identifies the list number (1-20) that is currently being displayed. When in this field, using the
Scroll Up or Scroll Dn keys will move through the list.

To modify the data press the Enter key. The cursor will move to the NAME field.
NAME: ENTER <ALPHANUMERIC> TARGET NAME

This field allows a user to enter a name (up to 10 characters). See section 3.1.3 for instructions on how
to enter alphanumeric data. After the name is entered, the cursor will move to the LAT field.

If you do not wish to change the current name, pressing the Scroll Up key will move to the LAT field.
Scroll Dn will move back to the # field.

LAT: ENTER LAT IN <DD.MM.SS> FORMAT

This field allows a user to enter a target’s latitude in deg/min/sec format. See section 3.1.3 for
instructions on how to enter target latitude. After the lat is entered, the cursor will move to the LON field.

If you do not wish to change the current latitude, pressing the Scroll Up key will move to the LON field.
Scroll Dn will move back to the NAME field.

LON: ENTER LON IN <DDD.MM.SS> FORMAT

This field allows a user to enter a target’s longitude in deg/min/sec format. See section 3.1.3 for
instructions on how to enter target longitude. After the lon is entered, the cursor will move to the LON
field.

If you do not wish to change the current longitude, pressing the Scroll Up key will move to the # field.
Scroll Dn will move back to the LAT field.

NOTE: the preset list only contains data about a target. With respect to the RC3000, there is
sometimes confusion between the preset list and the list of STOREd target data (3.2.2.4).
STOREd data contains mount (azimuth & elevation) position data.
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3.3.1.2 INSTALLATION ACCESS ITEMS

This set of configuration groups allows the user to modify parameters that are most typically changed for
a particular installation.

3.3.1.2.1 System Definition

GPS: 2 CONFIG-SYSTEM
COMPASS: 1 SN:1234 WAVEGUIDE: 0
MODE: 2 ANT SIZE: 120
<0>NONE <1>COMMERCIAL <2>DAGR

The CONFIG-SYSTEM screen allows the user to indicate the existence of optional equipment. Indicating
that the item is not present will keep the controller from waiting for a valid response from the item in
various modes. For example, if the GPS receiver is not present, the RC3000 will simply report “NO GPS
PRESENT” vs. waiting for a period of time to decide that it is not receiving data from the GPS.

GPS : <0>NONE <1>COMMERCIAL <2>DAGR

This item specifies what type of GPS receiver is present. If specified as NONE (0), the “NO GPS
PRESENT” message will be displayed in various RC3000 screens.

For TFLA, the default value is 2 (DAGR).
COMPASS: <0>NONE <1>TRUCK MOUNT <2>ANTENNA MOUNT

This item specifies whether or not the optional fluxgate compass is present and how the compass is
mounted if it is present. If the compass is specified as “antenna mounted”, the RC3000 will require that
the dish be moved to the DEPLOY position to obtain magnetic heading information.

If the compass option was not purchased, this field will always remain at 0.

SN: SERIAL NUMBER<1-9999> (0=NOT ENTERED)

The serial number of the controller may be entered in this field for easy reference later. The value of this
field does not affect of the controller's functions.

MODE: INITIAL MODE <1-LOCATE 2-MENU 3-MANUAL 4-VSAT 5-POS>
This item specifies to which of the modes listed the RC3000 will go to upon power up.

Selections 1, 2, 3 or 5 will direct the RC3000 to go to LOCATE, MENU, MANUAL or POSITION mode
upon power up. For example, if the controller does not have the GPS and compass options, the user
may want to power on to the POSITION mode.

ANT_SIZE: ANTENNA SIZE <1-9999 CM>

This item specifies the size of the reflector in centimeters. For example, a 5.9 ft. diameter reflector (1.8
m.) would require a value of 180 (cm.) be specified.

The antenna_size cm is used by inclined orbit tracking algorithms to characterize the antenna’s
beamwidth thus affecting timing of various tracking movements. The value is also used by autopeak
algorithms to determine the size of autopeak step movements.

WAVEGUIDE: WAVEGUIDE SWITCH <1>PRESENT <0>NOT PRESENT

This item specifies whether or not the optional waveguide switch control module is present.
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3.3.1.2.2 Elevation Calibration

REF V:1.69 OFF: 0.0 CONFIG-ELEV
DOWN: O UP: 90.0 SF:50.00
LOOK:1

SET REFERENCE VOLTAGE <0.50 - 4.50>

REF_V: SET REFERENCE VOLTAGE <0.50 - 4.50>

The elev_zero_voltage defines the voltage present when the elevation axis is at its reference position .
See the elevation zero voltage installation step.

OFF: ELEVATION OFFSET <-25.0/+25.0 DEGREES>

The elev_squint_factor configuration item corrects for discrepancies between the antenna's electrical and
mechanical bore sight alignment. The squint factor also compensates for errors in the attachment of the
elevation position sensor. The elevation squint factor is the difference between the antenna's theoretical
and actual elevation pointing angle. The value for this constant is determined during the elevation
alignment calibration procedure (2.3.2). The VALUE OF THIS CONSTANT MUST BE SET TO 0.0
BEFORE THE ELEVATION CALIBRATION OCCURS. The nominal value of this constant is 0.0.

DOWN: SET DOWN LIMIT <0-90 DEGREES>
UP: SET UP LIMIT <0-90 DEGREES>

The down_elev_limit and up_elev_limit configuration items specify the valid elevation operating range in
degrees. If the LOCATE mode calculates a target elevation outside of this range, an elevation range
error will be triggered.

The spiral search algorithm (when based on pot-based movements) also uses these values to limit the
area that may be searched.

SF: SCALE FACTOR <30.00 — 60.00 mV/deg>

The elev_scale_factor_mv_deg configuration item specifies the observed output of the elevation
inclinometer.

EL_LAT: ELEV LOOK CONFIGURATION <1>HIGH <0>LOW

The elevation_lat_configuration item is used for mount types that have different feed boom configurations
to achieve different elevation pointing angles. The reported elevation angle will be offset by different
values according to whether the high or low elevation configuration is specified. Other elevation related
items such as stow and deploy positions will also be affected. NOTE: for mounts that have only one
feed boom configuration, this configuration item may be set to either value with no consequence.
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3.3.1.2.3 Azimuth Calibration

REF V:2.50 FG: 0.0 CONFIG-AZIM
CCWw:180 CW:180 SF:65.62
DISP:1
SET REFERENCE VOLTAGE <2.00 - 3.00>

REF_V: SET REFERENCE VOLTAGE <1.00 - 4.00>

The azim_zero_voltage defines the voltage present when the azimuth axis is in its center of motion. See
the azimuth zero voltage installation section 2.3.3.

CCw: SET CCW LIMIT <0 TO 360 DEGREES>
Cw: SET CW LIMIT <0 TO 360 DEGREES>

These items specify the antenna's azimuth range of travel relative to the antenna’s center azimuth (0.0)
position. These positions are used to trigger the display of the Reposition Truck message. When the
RC3000 calculates an antenna pointing solution in LOCATE mode, it checks these values to see if the
dish can be physically moved to that position. Thus the Reposition Truck message is displayed when the
antenna is incapable of moving to the azimuth position required to intercept the desired target. These
values are also used by autopeak algorithms to limit the area the autopeak movements will search.

Note that these values are not used to actually limit the motion of the antenna. The antenna's azimuth
limits are set using potentiometers inside the controller (see 2.3.1.4 - Azimuth and Polarization Electrical
Limits). The CW Range should be set to the azimuth position which is displayed when the antenna is at
the CW limit. In a similar manner, the CCW Range should be set to the azimuth position which
corresponds to the controller's azimuth counter-clockwise limit. Note that the values are entered as a
positive value, the controller will adjust the sign of the entered quantity internally.

FG: FLUXGATE OFFSET <-180.0/+180.0 DEGREES>

The azim_cal_offset item specifies the number of degrees to offset the heading reading with respect to
the heading of the centerline of the azimuth axis. The default value for this reading is 0. A value other
than 0 may need to be entered to correct for some mechanical misalignment in the system (see Azimuth
and Elevation Alignment 2.5.2).

This value will also need to be set if there is an intentional difference between the alignment of the
compass and the centerline of azimuth movement.

SF: SCALE FACTOR <1.00 - 90.00 deg/volt>

This value specifies the azimuth scale factor applicable to the potentiometer-based azimuth feedback.
NOTE: The default value for this item will typically be correct.

DISP: INITIAL AZIM DISPLAY<1-ANT 3-MAG 4-TRUE>

This value allows the user to select what format (antenna angle, magnetic heading or true heading) the
azimuth position is initially displayed in the MANUAL and LOCATE modes. Traditionally, the antenna
angle derived from the mount position sensor is the format displayed by the RC3000.
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3.3.1.3 Super-User Access Items

This set of configuration groups allows the user to modify parameters that are not typically changed for a
particular installation. Usually these items address parameters that have been previously characterized
for a particular mount. The need to access these items would typically only occur if a unique
customization of the system was required.

3.3.1.3.1 Reset Defaults

RESET CODE: 0 CONFIG-DEFAULTS

0-NORMAL/1-INSTALL/2-SUPER<5 DIGIT CODE>

The CONFIG-DEFAULTS screen is used to reset the controller's non-volatile memory. When this occurs,
the various CONFIG mode items are initialized to a default value. This operation is usually performed at
the factory. Access to this item is allowed only when the Expert Access flag is set. To reset the system
memory, the user must key in the same 5 digit code used for Expert Access, followed by the ENTER key.

Sections 3.3.1.1, 3.3.1.2 and 3.3.1.3 explain the items covered by the three levels of access: normal,
installation and super-user.

NOTE: the two expert access codes are contained in appendix A. This appendix may have been
removed by a system manager to limit use of the codes.

Appendix B provides tables of factory defaults for each mount type supported. It is strongly suggested
that the appropriate table be used to record installation specific data should this data somehow become
corrupted in the controller.
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3.3.1.3.2 Azimuth Pot Drive

The CONFIG-AZ POT screen contains configuration items for calibrating large automatic azimuth
movements based on angle (potentiometer or resolver-based) position feedback. See the Drive System
theory section 1.3.7.

CONFIG-AZ POT
FAST/SLOW: 0.5 COAST: 0.0
MAX ERROR: 0.01 TRIES: 3
SET ZERO VOLTAGE <2.00 - 3.00>

FAST/SLOW: SET THRESHOLD <0.0-10.0 DEGREES>

During an automatic move, the azim_fast_slow_threshold configuration item is used to set the number of
degrees before a target position is reached, when the controller switches the speed of the drive from fast
to slow.

MAX ERROR: SET MAXIMUM ERROR <0.01 - 1.00 DEGREES>

The azim_max_position_error configuration item sets the maximum acceptable error between the final
resting position and a target position during an automatic move.

COAST: SET COAST RANGE <0.0 - 2.0 DEGREES>

During an automatic move, the azim_coast_threshold configuration item sets the number of degrees
before the target position is reached where the drive will be deactivated. The idea is to deactivate the
drive and let the antenna coast into position. If prior to the initiation of the move operation, the total
number of degrees that the actuator has to move to reach the target position is less than the '‘Coast
Threshold, the drive will be deactivated when its position is within ‘Max Position Error of the target
position.

TRIES: SET MAX NUMBER OF TRIES <0-10>

The azim_auto_move_max_retry_cnt configuration item sets the maximum number of attempts which will
be made to hit a target position (within Max Error - described above) during an automatic move based
on angle feedback.
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3.3.1.3.3 Azimuth Drive Monitoring

The items on this screen deal with the background checking performed on the azimuth drive system.
Note that in this context “slop” may be typically considered relating to mechanical hysteresis.

CONFIG-AZ MON
JAM SLOP: 1 FAST DEADBAND: 1000
RUN SLOP: 50 SLOW DEADBAND: 500
SET JAM SLOP <0 - 1023>

JAM SLOP: SET JAM SLOP <0 - 1023>

The azim_jam_pot_slop item specifies the amount of sensed movement the controller wants to see
before declaring a jam condition. See the Drive System theory section.

The entered value is in units of the resolution the RC3000’s analog to digital conversion system. This
resolution will depend on a particular mount’s range of movement, etc. See appendix B for details for a
particular mount.

The value should be set to avoid nuisance jams but allow a jam to be declared within a reasonable
amount of time to avoid damage to the system. Too high of a value will trigger false jam conditions since
the mount may sometimes not be able to move that far in the required interval. Too low of a value may
allow mechanical slop in the system to appear as valid movement thus never triggering a jam.

Setting the value to 0 will disable the jam sensing since no movement will be required to be sensed to
make the jam system think the mount has moved when it should. This may be a useful thing to do in
emergency situations to alleviate unwanted jam declarations but should only be done temporarily vs.
having an active jam sensing system.

RUN SLOP: SET RUNAWAY SLOP <0-1023>

The azim_runaway_pot_slop item specifies the amount of movement that may be sensed before a
runaway condition is declared when the antenna is not supposed to be moving.

The entered value is in units of the resolution the RC3000’s analog to digital conversion system. This
resolution will depend on a particular mount’s range of movement, etc. See appendix B for details for a
particular mount. If the installation has pulse-based sensing this value will indicate the number of pulses
the system may see before declaring a runaway.

If the entered value is too low, normal noise from the potentiometer or slight movement due to wind may
trigger a runaway. If the value is too high, it may take a long time to generate a runaway. To essentially
disable runaway sensing, set the value to 1023.

FAST DEADBAND: SET FAST DEADBAND <0 - 9999 MSEC>
SLOW DEADBAND: SET SLOW DEADBAND <0 - 9999 MSEC>

The azim_fast_deadband_msec and azim_slow_deadband_msec items are used for the anti-reversal
system. To understand the purpose of these parameters, it is necessary to consider how position counts
are accumulated. The feedback from the azimuth and elevation position sensors is pulses. When a
pulse is received, the controller checks to see which way the antenna was last commanded to move. If
the antenna is moving, or last moved, east (down), the azimuth (elevation) position count is decremented.
If the antenna is moving, or last moved, west (up) the azimuth (elevation) position count is incremented.

In MANUAL mode, the user can jog the antenna. If the UP arrow key is depressed, the antenna will
move up. If the user suddenly depresses the DOWN arrow key and the antenna drive signals were
instantaneously reversed, the antenna continues to move up for some small period of time, then the
antenna reverses direction and starts to move down. This can cause position count errors. When the
antenna drive signals are configured for down movement but the antenna is still moving up, pulses which
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are received would cause the elevation position count to decrement when the count should really be
incremented because the antenna is really still moving up.

The anti-reversal system keeps the antenna from rapidly changing direction. If the antenna has been
moving in a given direction, the 'Deadband CONFIG mode items specify the amount of time that the
system will wait before asserting the antenna drive lines to move the antenna in the opposite direction.
There are 2 different '‘Deadband values specified - there are unique fast and slow speed values. If the
antenna has been moving fast, the 'Fast Deadband parameters specify the wait interval; if the antenna
has been moving slow, the 'Slow Deadband parameters specify the wait interval. Both ‘Deadband values
are given in milliseconds.
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3.3.1.3.4 Elevation Pot Drive

CONFIG-EL POT
FAST/SLOW: 0.5 COAST: 0.3
MAX ERROR: 0.01 TRIES: 3
SET THRESHOLD <0.0-10.0 DEGREES>

The CONFIG_EL POT screen contains configuration items for calibrating elevation movements based on
potentiometer position feedback. See the Drive System theory section 1.3.6.

FAST/SLOW: SET THRESHOLD <0.0-10.0 DEGREES>

During an automatic move, the elev_fast_slow_threshold configuration item is used to set the number of
degrees before a target position is reached, when the controller switches the speed of the drive from fast
to slow.

MAX ERROR: SET MAXIMUM ERROR <0.01 - 1.00 DEGREES>

The elev_max_position_error configuration item sets the maximum acceptable error between the final
resting position and a target position during an automatic move.

COAST: SET COAST RANGE <0.0 - 2.0 DEGREES>

During an automatic move, the elev_coast_threshold configuration item sets the number of degrees
before the target position is reached where the drive will be deactivated. The idea is to deactivate the
drive and let the antenna coast into position. If prior to the initiation of the move operation, the total
number of degrees that the actuator has to move to reach the target position is less than the '‘Coast
Threshold, the drive will be deactivated when its position is within 'Max Position Error of the target
position.

RETRY: SET MAX NUMBER OF TRIES <0-10>

The elev_auto_move_max_retry cnt configuration item sets the maximum number of attempts which will
be made to hit a target position (within Max Error - described above) during an automatic move based
on potentiometer feedback.

3.3.1.3.5 Elevation Drive Monitoring

This group performs the same functions for the elevation axis as described in 3.3.1.3 (Azimuth Drive
Monitoring)
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3.3.1.3.6 Stow & Deploy Positions

The STOW & DEPLOQOY group allows the user to change the target positions for STOW and DEPLOY
movements.

AZ STW: 0.0 AZ DEP: 0.0 CONFIG-STOW
EL STW: -67.5 EL DEP: 0.0 EL TIME: O
AZ RNG: 15.0 SETUP: -65.0 PL ENABLE:O0
AZIMUTH STOW <-180.0/180.0>

AZ_STW: AZIMUTH STOW <-180.0/180.0>
EL_STW: ELEVATION STOW <-90.0/90.0>

These items define the STOW position.

AZ_DEP: AZIMUTH DEPLOY<-180.0/180.0>
EL_DEP: ELEVATION DEPLOY <-90.0/90.0>

These items define the DEPLOY position. For TFLA this will be the position that the LOCATE mode
moves to before gathering data from the GPS and compass (i.e. the "antenna reference" position.)

AZ_RNG: AZIM RANGE LIMIT <0.0 - 30.0>

This item defines the number of degrees clockwise and counterclockwise that azimuth may move after
the azimuth range limit has been set.

SETUP: SETUP ELEVATION <-90.0 - 0.0>

This item defines the elevation at which the LOCATE and STOW sequences will automatically stop at so
that the TFLA's feedboom pins may be put in their proper position.

PL_ENABLE: POL MOVE <0-NONE 1-STOW 2-DEPLOY 3-BOTH>

This item defines whether or not the polarization axis is moved during a STOW and/or DEPLOY.
0 — the polarization axis will not be moved as part of either STOW or DEPLOY

1 — polarization will move to the PL STW position as part of STOW (no DEPLOY movement)

2 — polarization will move to the PL DEP position as part of DEPLOY (no STOW movement)

3 — polarization will move during both STOW and DEPLOY

NOTE: the default value is to have polarization move during DEPLOY to be consistent with earlier
versions of the software. Default STOW movement is per mount.

EL_TIME: ELEV STOW TIMER<0-DISABLE, 1-99 SECONDS>

On certain mounts there needs to be a delay between the time that the elevation stow limit is sensed and
when the elevation motor is deenergized. For mounts where this is not the case, this item is ignored.
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3.3.1.3.7 SHAKE

AZ 1: -40.0 2 50.0 3: 0.0 CONF-SHAKE
EL 1: 30.0 2: 40.0 3: -67.5 CYCLE: 100
PL 1: -10.0 2 10.0 3: 0.0 DELAY: 15
MOVE 1 AZIM <-180.0/180.0>

AZ #: MOVE # AZIM <-180.0/180.0>

The AZ field allows the user to specify the azimuth target for moves 1, 2 or 3.
EL #: MOVE # ELEV <-90.0/90.0>

The EL field allows the user to specify the elevation target for moves 1, 2 or 3.
PL #: MOVE # POL <-180.0/180.0>

The PL field allows the user to specify the polarization target for moves 1, 2 or 3.
CYCLE: NUMBER OF SHAKE CYCLES <1-9999>

The CYCLE field allows the user to specify the total number of movement cycles the SHAKE function will
perform.

DELAY: DELAY <0-999 SECONDS>

The DELAY field allows the user to specify the amount of time (in seconds) that the SHAKE function will
wait between “moves”. Specifying a value of 0 will cause no delay between “moves”.
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3.3.2 Maintenance ltems

1-VOLTS 2-DRIVE 3-TIME MAINT
5-LIMITS 6-GPS COM 7-FG COM 8-MOVETO
9-FG CAL O0-SHAKE .-CI RECORD

Z1-GTRv1.55

This screen provides a menu system for selecting the various maintenance screens described in the
following paragraphs. Pressing the Mode key from this screen will return the controller to the CONFIG-
MENU screen. The software options and version are displayed in the lower right corner.

Note that if expert access is not enabled, selections 9 (fluxgate calibration) and 0 (shake) are not made
available.
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3.3.2.1 Analog to Digital Voltage

The AD VOLTAGES maintenance screen shows the current voltage levels sensed at the microcontroller's
4 analog to digital inputs. The voltage will be displayed in the 0.001 to 5.000 range. If the microcontroller
sees less than 0.001, it will display “UNDER”.

Note that all of the analog to digital channels have some associated scaling and conditioning circuitry in
the RC3000. Therefore the voltages seen at this screen will not be exactly the same as the input
voltages external to the RC3000.

Az: 1.114 AD VOLTAGES
EL: 1.143 1 Ll:1
POL: UNDER L2:0

SIG: 3.756(1) <1>RF <2>SS1 <3>SS2 <4>AUX

AZ: |/ EL:/POL:

The first three A/D channels are dedicated to the azimuth, elevation and polarization position sensing
inputs.

Next to the elevation voltage is displayed a 0 or 1. 0 means the elevation sensor circuit is currently
operating in the “low” region while 1 indicates it is operating in the “high” region.

SIG:

The fourth channel (signal strength) is multiplexed between four sources (autopeak RF, signal strengths
1 and 2 and an auxiliary input). Pressing keys 1-4 allow selecting of one of the signal source inputs for
display.

On first generation controllers, the signal source # 4 is tied to ground and should indicate a value close to
0.000 (maybe UNDER). On second generation controllers, this input may be used for other signals (see
your appendix B).

L1:/L2:

These fields show the status of the signal lock 1 and 2 inputs. A logic high signal is indicated by a “1”.
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3.3.2.2 Drive Error Resets

1-AZIM: JAMMED DRIVE RESET
2-ELEV: RUNAWAY 4-RESET PULSE COUNT
3- POL: OK (AZ/EL AT STOW)

RESET <1-3>AXIS <4>PULSES <MODE>EXIT

The DRIVE RESET maintenance screen provides the way to reset drive system errors (JAMMED /
RUNAWAY / DRIVE) for each axis. See the drive system theory section (1.3.6) for description of these
conditions. An axis’ drive status may be reset by pressing the corresponding key.

These screen also provides for resetting the azimuth and elevation pulse counts to their reset state of
32768 (middle of azimuth range) and 100 (bottom of elevation range).
3.3.2.3 Time Maintenance

The Time Maintenance screen allows the user to set the system and reference (see section 1.3.5) time.

Note that all dates are displayed and entered in day/month/year (DD/MM/YY) format. All times are
displayed and entered in hour/minute/second (HH:MM:SS) format. Refer to section 3.1.3 for instructions
on entering date and time.

SYSTEM:11/10/97 22:26:40 TIME
GPS UTC:*GPS OFFLINE* ZONE:CST
DISPLAY:11/10/97 16:26:40 OFFSET:- 6
1-DATE 2-TIME 3-SYNCH 4-ZONE 5-OFFSET

SYSTEM:DD/MM/YY HH:MM:SS
Current date and time as maintained by the RC3000’s real-time clock.
GPS UTC:

Universal Coordinated Time (UTC) from the GPS if valid time data is being received. If valid time data is
not being received, a GPS status message is displayed:

*GPS OFFLINE* - no serial data from GPS is being received

*WAITING FOR GPS* - serial data is being received from GPS but data indicates an accurate time
solution cannot be guaranteed

*NO GPS PRESENT* - The GPS present configuration item has been set to indicate that a GPS receiver
is not installed.

DISPLAY:

Current “reference” time that will be displayed in several screens (MANUAL, MENU). This time is offset
from the system time by the OFFSET number of hours described later.

ZONE:

A three character alphanumeric timezone string the user may customize for displaying during the
MANUAL and MENU modes. This string may be changed by selecting action 4 (ZONE).

OFFSET:

The number of hours the displayed reference time is offset from system time.
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The values for the time parameters may be altered by the actions described next.
1-DATE ENTER DATE DD.MM.YY

This action allows the user to manually set the date. The prompt indicates that the / delimiter for date is
entered by using the (decimal point) key.

2-TIME ENTER TIME HH.MM.SS

This action allows the user to manually set the system time. The prompt indicates that the : delimiter for
time is entered by using the (decimal point) key.

3-SYNCH

If valid GPS UTC data is being received, pressing the 3 key will cause system time to be synchronized
with the current GPS UTC.

4-ZONE ENTER 3 LETTER TIME ZONE
The user may enter three alphanumeric characters (ex. CST) for a timezone designator.
5-OFFSET ENTER TIMEZONE OFFSET <-11/+12 HOURS>

The user may enter the number of hours of offset from system time for offsetting displayed time.
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3.3.2.5 Limits Maintenance

AZIM CW:0 CCW:1 STOW:0 (0-OFF) LIMITS

ELEV UP:1 DN:1 STOW:1 (1- ON) ACTIVE
POL CW:0 CCW:1 STOW:*

<BKSP>MAKE LIMITS INACTIVE <MODE>EXIT

The limits maintenance screen shows the current state of each limit switch as sensed by the RC3000’s
microcontroller. The state of each limit is shown as 0 if off or 1 if on. An * is displayed if the particular
limit switch is not relevant for the particular mount (there is no POL STOW switch in the above example).

<BKSP>MAKE LIMITS INACTIVE <MODE>EXIT

From this screen the user may inactivate software logic that prevents axis movement due to a limit switch
by pressing the BKSP switch. Note that inactivating limits should be done with caution. Whenever limits
are “INACTIVE” the alarm system will flash the following:

** WARNING - LIMITS INACTIVE **

The limit switch logic may be returned to “ACTIVE” by pressing BKSP again.

Note that even if software limit sensing is made “INACTIVE”, there are cases where movement of an axis
may still be inhibited by hardware logic (sensing the state of limit switches) on the analog drive board.

Good knowledge of how the various limit switches in a system are mechanized is required to determine if
the limits inactive state will help in debugging any problems.
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3.3.2.6 GPS Serial Port Diagnostics

This screen allows the user to ascertain if the GPS receiver is communicating correctly with the RC3000.

<BKSP> TO FREEZE DISPLAY GPS COMM
SGPRMC, 133544,V,3856.0856,N,09444.8377,
W,000.0,000.0,080499,003.6,E*7B==3GPGGA,
190449,3856.0856,N,09444.8377,W,0,00,,,M

The screen shows the raw ASCII data coming from the GPS receiver. If there is correct communication
established with the GPS, somewhere in the lines of displayed characters the strings “GPRMC” and/or
“‘GPGGA” should be recognizable. GPRMC and GPGGA are names of data sentences defined by the
NMEA-0183 standard. These two sentences are transmitted once a second by the GPS receiver.

$GPRMC,133544,V,3856.0856,N,09444.8377, W,000.0,000.0,080499,003.6,E*7B

NOTE: nine characters beyond the GPRMC string there will be either an “A” or a “V”. “A” indicates that
the GPS receiver is generating a valid navigation solution. A “V” indicates conditions aren’t correct yet for
calculating a navigation solution. This latter condition may indicate that the GPS receiver does not have
a good enough view of the sky or that the receiver has not been powered on long enough to generate a
solution. Under normal conditions the receiver should generate a solution within 2 minutes of powering
on. If the unit has not been powered on for a long time and/or the receiver has been moved a
considerable distance from its last known location, the “time-to-first-fix” may be up to 4 minutes.

Another sentence “$PGRMT” is transmitted once a minute.

If no characters are being received from the GPS, the message “INITIALIZING GPS” will remain on line 4
of the display. Normally this message will go away within 10 seconds of entering this mode.

3.3.2.7 Fluxgate Serial Port Diagnostics

This screen allows the user to ascertain if the fluxgate compass is communicating correctly with the
RC3000.

FLUXGATE
SHCHDM, 266 .1, M*2A==$HCHDM, 266 .0, M*2B==
HCHDM, 266 .0, M*2B==$HCHDM, 266 .0, M*2B==$
SHCHDM, 266 .0,M*2B== HCHDM, 266 .0, M*2B==

The screen shows the raw ASCII data coming from the fluxgate compass. If there is correct
communication established with the compass, somewhere in the lines of displayed characters the string
“*HCHDM?” should be recognizable.

Following the “HCHDM” should be a number indicating the current magnetic heading (266.0 in example)
the compass is reading. If this value is 800.0, it indicates the fluxgate’s sensor is either saturated by an
unreasonably high magnetic field or the magnetic field strength is unreasonably low. If the “800.0”
number is seen, the placement of the fluxgate should be checked.
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3.3.2.8 MOVETO

The MOVETO mode is intended to provide an easy way to move the antenna to a certain position for
doing testing such as cutting antenna patterns. This mode is also useful for tuning up automatic
movements.

AZIM:-123.4 ( 123.4) MOVETO

ELEV: 41.5 ( 41.5) <5>SENSOR : PRIMARY
<3>SPEED:FAST

SET <1>AZ <2>EL<6>POL <4>START MOVE

The current azimuth and elevation angles are displayed. When the mode is first entered, the current
positions are shown as the target positions. After setting target positions and setting the desired speed,
the automatic movement may be initiated by pressing the 4 key.

<5>SENSOR:PRIMARY

The state of this field when this mode is entered will be “PRIMARY”. This means that the displayed
angles and entered targets are generated and referenced to the axis sensor that generates angles. For
instance, the typical primary elevation sensor is the electronic inclinometer.

If the mount is equipped with higher resolution sensors such as resolvers or pulse sensors, toggling the
field to “SECONDARY” will cause the display and target to change to an integer representative of the
high resolution sensor. This mode of operation allows actions such as the small movements made during
inclined orbit tracking to be simulated.
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3.3.2.9 Fluxgate Calibration Procedure

The fluxgate compass calibration procedure is performed to compensate for sources of hard and soft iron
magnetic deviations from the host mount. Review the discussion on the importance of selecting a
suitable site for performing the calibration in section 2.4.1.

NOTE: the fluxgate compass must be in a level orientation to perform a good calibration.

The user is prompted to hit the Enter key to begin the procedure. If the user is not confident that the
location for calibration is adequate or does not have the ability to move the mount, the procedure may be
exited by hitting the Mode key.

8 PT COMPASS CAL

<ENTER> TO BEGIN CAL <MODE> TO EXIT

“kn

Fields to show the quality of the calibration are displayed. Until the calibration is finished, an “*” is
displayed. Following successful completion of the procedure, the scores reported by the fluxgate
compass will be displayed. Each procedure has unique messages for prompting the user on how to
proceed.

MOVE TO INITIAL HEADING & <ENTER>
ROTATE 45 DEG.(START + 45/90/135/180/225/270/315) & <ENTER>

The eight point calibration procedure requires the mount to be moved 45 degrees at a time. The first
prompt asks for the mount to be moved to an initial position. After moving to the requested position, the
user must let the compass know by pressing the Enter key. These steps will be repeated for 45, 90, 135,
180, 225, 270 and 315 degrees.

The requirement is not that the mount be initially placed at a true heading of 0 degrees initially. Rather
the value indicates the number of degrees from the starting orientation. Also the movement each time
needs only be +/- 15 degrees from the requested 45 each time. Marking out eight equidistant bearings
before the procedure is performed may be beneficial.

MOVEMENT MAY STOP-PERFORMING CALCULATION

When the calibration has collected enough data, the “movement may be stopped” message is displayed.
Do not mode out of calibration until the calibration finished message is displayed.

CALIBRATION FINISHED,<MODE> TO EXIT

This message indicates the fluxgate has finished performing its calibration calculations. At this time new
calibration scores are displayed.

8 PT COMPASS CAL

CAL QUALITY:8 (0-9,>6 PREFFERRED)
MAG ENVIRON: 7 (0-9,>5 PREFFERRED)
CALIBRATION FINISHED, <MODE> TO EXIT

COMM ERROR

At any time during the calibration procedures the RC3000 detects an abnormal response from the
fluxgate, the communication error message is displayed. Exit the procedure by pressing the mode key.
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3.3.2.10 Shake

The SHAKE mode performs repetitive mount movements. The SHAKE mode is for support of mount
testing and for automatic mount demonstrations such as trade shows. The SHAKE mode is only
available if expert access is enabled.

The SHAKE mode implements a repetitive sequence of three “moves”. Each “move” is programmed with
azimuth, elevation and polarization targets. Moves # 1 and 2 proceed in the order elevation, polarization
and azimuth. Move # 3 proceeds in the order of azimuth, polarization and elevation to accommodate a
“stow-like” sequence. NOTE: if polarization movement is not desired, set the polarization type (see
polarization configuration) to “circular”. When SHAKE is selected, the following screen appears.

AZ 1: -40.0 2: 50.0 3: 0.0 SHAKE
EL 1: 30.0 2: 40.0 3: -67.5 CYCLE: 100
PL 1: -10.0 2: 10.0 3: 0.0 DELAY: 1

<1>START <CONFIG-SHAKE>EDIT <MODE>MAINT

This opening screen shows the programmed values for the SHAKE mode. The azimuth(AZ),
elevation(EL) and polarization(PL) targets for each of the three “moves” is displayed. Also displayed is
the programmed number of movement CYCLES to accomplish and the time in seconds to DELAY
between each “move”. The pattern the above move targets describe is shown in the following figure.

Elevation

40.0+ 2

30.0

Azimuth T T T
-40.0 0.0 50.0

The programming of the targets, cycles and delay is accomplished via the SHAKE configuration screen
(3.3.1.17). To initiate the SHAKE sequence, press the Pol CCW/1 key. If you wish to modify the SHAKE
parameters go to the CONFIG-SHAKE mode. To exit out of SHAKE press the Mode key.

When SHAKE is started the following screen appears:

AZIM: 0.2 SHAKE
ELEV: -55.3 DELAY
POL: 0.6 CYCLE: 1/ 5
<STOP>HALT MOTION <MODE>MAINT

As each axis moves its header (AZIM, ELEV, POL) flashes and the current position is updated. The
CYCLE field shows the current_cycle / total_cycles . When the SHAKE function is delaying between
moves, "DELAY” is displayed.

Movement may be stopped at any time by pressing the Stop or Mode keys.
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3.3.2.11 Configuration Item Record

Selecting the Stop/. key from the MAINTENANCE screens triggers a process that will transmit the current
configuration item values via the remote control port.

If the controller has the remote control option, the values will be transmitted at the baud rate set in the
Remote configuration screen. Otherwise the default rate of 9600 baud will be used. The data will be sent
out as 7 data bits with even parity. The data is sent out as a simple set of ASCII characters with each line
terminated by a linefeed and carriage return. It is intended that a simple program such as HyperTerminal
be used to pull in the data.

The output's first three lines will contain date, time, mount type, software version number, etc. Next the
configuration items will be sent out per configuration screen. For each configuration item, the field shown
on the screen, the item value and the bottom row prompt associated with the item will be sent on one line.
The following is an example output showing the first two configuration screens.

RC3000 CONFIGURATION ITEMS
200CTO05 20:49:21
V1-GTR 1.54

SYSTEM DEFINITION

SN: 1234 SERIAL NUMBER<1-9999> (0=NOT ENTERED)
GPS: 1 <1>GPS PRESENT <O0>NOT PRESENT
COMPASS : 1 <0>NONE <1>TRUCK MOUNT <2>ANTENNA MOUNT
MODE : 2 <1-LOCATE 2-MENU 3-MANUAL 4-VSAT 5-POS>
ANT SIZE: 244 ANTENNA SIZE <1-9999 CM>
WAVEGUIDE : 0 WAVEGUIDE SWITCH <1>PRESENT <O>NONE
ELEVATION CALIBRATION
REF V: 1.69 SET ZERO VOLTAGE <0.50 - 4.50>
OFF: 0.0 ELEVATION OFFSET <-25.0/+25.0 DEGREES>
UP: 90 SET UP LIMIT <0-90 DEGREES>
DOWN : 0 SET DOWN LIMIT <0-90 DEGREES>
SF: 50.00 SCALE FACTOR <30.00 - 60.00 mV/deg>
LOOK : 1 ELEV LOOK CONFIGURATION <1>HIGH <O>LOW

NOTE: During the time (up to 15 seconds) its takes to output all configuration item values, there will be no
action apparent at the RC3000's front panel. The user should monitor his recording program to
determine when the process is finished. Note also that this process will disrupt normal remote control
actions so any other monitor and control applications should be paused during this process.

The intent of this feature is to provide a convenient way to record configuration item values following the
calibration of the controller. Before contacting RCI for technical support, it would also be useful to record
the current configuration items status and send the file to RCI.

The following table supplies the default configuration item values for these mount models.

NOTE: All configuration item values will be shown in the Q1 (military) mount column. For ease of
recognition, only the default values that are unique for the Q2 (commercial) mount will be listed.

Space has also been provided to record installation specific changes to the configuration items. Note:
recording of installation specific changes to defaults may prove valuable when trying to restore system
configuration.
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CONFIGURATION ITEM Q1 Q2 INSTALL
VALUE

SYSTEM DEFINITION

antenna_size cm 300

compass 2

GPS 2 1

AZIMUTH CALIBRATION

Zero Voltage 2.50

Fluxgate offset 0.0] -150.0

ccw_azim_limit 120

Cw_azim_limit 120

Azim_Scale Factor 85.4

ELEVATION CALIBRATION

Zero Voltage 4.30

Elev_offset 0.0

Up_elev_limit 10

Down_elev_limit 0

Elevation_Scale_Factor 41.45

Elevation look configuration 1

POLARIZATION CAL

Zero Voltage 2.50

Polarization_Offset 0.0

CW Polarization Limit 95.0

CCW Polarization Limit 95.0

Pol Scale Factor 41.67

Polarization_type 1

H/V Reference 1

Default Horizontal Position -45.0

Default Vertical Position 45.0

Pol Automove Enable 1

SIGNAL PARAMETERS

Channel 1 Polarity 1

Channel 1 Threshold 100

Channel 1 Delay 0.1

Channel 1 Lock Type 0

Channel 2 Polarity 1

Channel 2 Threshold 100

Channel 2 Delay 0.1

Channel 2 Lock Type 0

AUTOPEAK

Autopeak Enabled 0

Signal Source 1

RF Band 1

Spiral Search AZ Limit 3

Spiral Search EL Limit 3

Spiral Signal Threshold 200

Scan Range Limit 10

Scan Signal Threshold 200
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CONFIGURATION ITEM Q1 Q2 INSTALL
VALUE
AZIMUTH POT DRIVE
Fast/Slow Threshold 1.0
Maximum Position Error 0.10
Coast Threshold 0.2
Maximum Retry Count 2
AZIMUTH PULSE DRIVE
Pulse Scale Factor 2406
CW Pulse Limit 64000
CCW Pulse Limit 100
Fast/Slow Threshold 50
Maximum Position Error 0
Coast Threshold 3
Maximum Retry Count 3
AZIM DRIVE MONITORING
Jam Slop 1
Runaway Slop 200
Fast Deadband 1000
Slow Deadband 1000
ELEV POT DRIVE
Fast/Slow Threshold 2.0
Maximum Position Error 0.2
Coast Threshold 0.2
Maximum Retry Count 2
ELEV PULSE DRIVE
Pulse Scale Factor 1646
UP Pulse Limit 64000
Down Pulse Limit 100
Fast/Slow Threshold 50
Maximum Position Error 0
Coast Threshold 3
Maximum Retry Count 3
ELEV DRIVE MONITORING
Jam Slop 1
Runaway Slop 200
Fast Deadband 2400
Slow Deadband 1200
POL POT DRIVE
Fast/Slow Threshold 2.0
Maximum Position Error 0.50
Coast Threshold 0.3
Maximum Retry Count 3
POL DRIVE MONITORING
Jam Slop 1
Runaway Slop 200
Fast Deadband 1000
Slow Deadband 500
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CONFIGURATION ITEM Q1 Q2 INSTALL
VALUE

REMOTE CONTROL

Remote Enabled 1

Bus Address 50

Baud Rate 0

Jog 40

STOW / DEPLOY

AZ STOW 0.0

EL STOW -95.0

SETUP -65.0

AZ DEPLOY 180.00 -30.0

EL DEPLOY 45.0

AZ Range 15.0

PL ENABLED 3

94



RC3000 Antenna Controller Chapter 3 Detailed Operation

3.4 Alarm Displays

The alarm system monitors important system parameters and flashes a message on the bottom line of
the LCD display if an error is found. The parameters monitored include the condition of the lithium
battery, status of the azimuth and elevation antenna drive systems, and the values of certain variables.
Some error codes have priority over others. Alarm conditions are sampled sequentially, with the highest
priority sampled first. As corrective action is taken for each error, the code is eliminated, and if there is a
lesser error, it will then appear.

Many of the alarm messages described in this section are caused by corrupt CONFIG mode items. Note
that access to certain CONFIG mode items is controlled by the value of other CONFIG mode items. See
the first few paragraphs of section 3.3.1 for an explanation of the role of controlling CONFIG mode items.
If the value of a controlling CONFIG mode item is such that access to other CONFIG mode items is
restricted, corrupt values of those other CONFIG mode items can still generate an alarm message.
Access to the corrupted item is only available if the controlling item is changed to allow it.

All of the CONFIG mode items must be initialized to a valid value, even if the feature associated with that
CONFIG mode item is disabled. For example, even if REMOTE mode is disabled, the Comm Port Baud
Rate and Comm Port Address CONFIG mode items must still be initialized properly.

* AZIMUTH RANGE LIMIT DISABLED *

This TFLA unique alarm will flash when in MANUAL mode if the Azimuth Range Limit is currently
disabled (see 3.2.2.3).

LOW BATTERY

The RC3000 constantly monitors the level of the lithium battery. When the power level is low, this error
code will appear. Replace the battery with a Duracell DL2450. Make sure that the unit is unplugged
from the AC power before removing the cover to change the battery. Take care to hold the battery tab
away from the battery housing while replacing the battery, and it will not be necessary to reprogram the
memory.

ANT AZIM, ANT ELEV, ANT POL

These alarm messages indicate that an error has been detected for the axis referenced in the alarm
message. When one of these alarms are detected, the axis is disabled. Go to the DRIVE ERROR
RESET mode (section 3.3.2.2) to view the actual fault condition which was detected and to clear the fault.

AZ/EL OPTIONS

This error (caused by an incorrect checksum) indicates that the value of at least one of the following
CONFIG mode items has been corrupted: Az/El Drive Options Enable, Az/El Fast Slow Threshold, Az/El
Retry Attempts, Az/El Fast Deadband, Az/El Slow Deadband, Azim Coast Threshold, Elev Max Position
Error, or Simultaneous Az/El Enable. The Az/El Drive Options Enable CONFIG mode item is the
controlling item for most members of this group of CONFIG mode items - it must be enabled to allow
access to the other items. See sections 3.3.1.2.3 and 3.3.1.2.4.

TIME/DATE

This alarm code indicates either the Time or Date is corrupt. The time and date are entered via the Time
Maintenance mode. See section 3.3.2.3.
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4.0 TROUBLESHOOTING

This section provides tips for debugging typical problems. There are many interfaces between the
RC3000 and position sensors, limit switches, mechanical components of the mount, other receiving
equipment, etc. Some problems are due to interactions that are not readily apparent. Review all of the
troubleshooting sections to see if a situation similar to yours is described.

4.1 Limit Switches

The various limit switches serve as safety interlocks to prevent mount damage. The RC3000 checks for
limit conditions via both software and a Programmable Logic Device on the analog board. The following
table summarizes the interlock logic employed:

LIMIT INTERLOCK LOGIC

Azimuth STOW Elevation movement below the Elevation DOWN position is not allowed unless the
Azimuth STOW condition is active.

Azimuth CCW CCW movement in azimuth is not allowed when the azimuth CCW condition is
active.

Azimuth CW CW movement in azimuth is not allowed when the azimuth CW condition is active.

Elevation DOWN No azimuth movement is allowed when the Elevation DOWN condition is active.

Elevation STOW No further elevation down movement is allowed when the Elevation STOW

condition is active. NOTE: when the Elevation STOW condition is active, the
RC3000 internally generates an Elevation DOWN condition.

Elevation UP No further elevation up movement is allowed when the Elevation UP condition is
active.

Polarization CCW CCW movement in polarization is not allowed when the polarization CCW
condition is active.

Polarization CW CW movement in polarization is not allowed when the polarization CW condition is
active.

Polarization STOW | Elevation movement below the Elevation DOWN position is not allowed unless the
Polarization STOW condition is active. NOTE: only certain mounts mechanize the
Polarization STOW limit switch — check appendix B for your mount.

Many problems are caused by limit switches either activating incorrectly or the RC3000 not sensing the
limit switch’s state correctly. The following are some examples of problems caused by limit switch
sensing:

Mount will move down in elevation but not up. Check that the Elevation UP limit switch is not stuck in
the active state.

Mount will not move below the DOWN elevation limit. Check that the Azimuth STOW limit switch has
activated correctly. Also check the polarization STOW limit switch if the mount is so equipped.

Mount will only move up in elevation. Check that the Elevation STOW limit switch is not stuck in the
STOW condition.

Mount is above the Elevation DOWN position but will not move in azimuth. Check that the Elevation
DOWN limit switch is not active.

Failure of a limit switch to activate properly may be due to the limit switch mechanism itself, cabling to the
limit switch or failure of the RC3000 to sense the limit switch correctly. Isolating the problem to the
RC3000 or switch/wiring may be accomplished by jumpering the appropriate pins on the J3 connector.
NOTE: only the Elevation STOW/DOWN/UP, Azimuth STOW and Polarization STOW (if applicable) are
mechanized via discreet limit switches — Azimuth CW/CCW and Polarization CW/CCW limits are
mechanized differently and will be discussed later.
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After removing the wiring harness from J3, the first thing to check is that 12 VDC is present at the “+” pin
of each limit switch. Pins 2,9,10 and 11 should have +12 VDC present (see 2.2.4 — J3 wiring diagram.)
NOTE: pin 5 should also have +12 only if pins 11 and 13 are jumpered. If +12 VDC is not present, there
is a power supply failure within the RC3000. Contact your vehicle integrator, mount manufacturer or RCI
for further instructions on how to proceed.

If +12 VDC is present, the limit switch sensing logic may be checked by jumpering between the
appropriate pins and noting if the limit switch condition is sensed correctly by the RC3000. The state of
the limit switches should be monitored via the Limits Maintenance (3.3.2.5) screen. The following table
shows which pins to jumper and state that should be seen via the Limits Maintenance screen.

LIMIT J3 PINS JUMPERED OPEN
Azimuth STOW 9,7 1 0
Elevation DOWN 5,6* 0 1
Elevation STOW 11,13 0 1
Elevation UP 10,14 0 1
Polarization STOW 1,2 0 1

* - To test Elevation DOWN, pins 11 & 13 must be jumpered to simulate elevation not stowed

The azimuth CW/CCW and polarization CW/CCW limit conditions are mechanized by potentiometers
inside the RC3000 that should be set to correspond to the axis voltage at the limit conditions. If any of
these limits appear to be activating at the wrong time, check the setting of the potentiometers as
described in the azimuth and polarization calibration procedures (2.3.3 and 2.3.4.)

4.2 Motor Drive

Axis JAMMED error displayed. A jammed error indicates that the axis was commanded to move, but the
RC3000 did not sense any movement within several seconds. A jammed condition may indicate one of
several conditions:

The mount’s mechanical drive mechanism is physically jammed. Inspect the mount to determine if
some mechanical problem (slipped gears, etc) exists. Unusual conditions such as icing may also cause
the mount to jam.

The mount’s position is not being sensed correctly by the RC3000. After resetting the drive error, go
to MANUAL mode and attempt to jog the axis in question. If the axis does move, check to see if the axis’
displayed position is updating. If the RC3000 doesn’t sense movement, it will declare a jam even though
the axis is moving.

The RC3000’s motor drive is failing to output the required voltage to move the axis. Attempt to
move the axis in question via the MANUAL mode. There are several things to note:

1) When a jog key is pushed, can relays inside the RC3000 be heard activating? If no relays are heard,
a limit switch condition may be present that disallows movement in the axis in question. Review the
above limit switch discussion.

2) Can the axis move in slow speed but not in fast? If this is the case, the fast voltage setting or current
limit setting of the motor drive may need to be adjusted.

3) Is there voltage present at the appropriate J7 pins when the axis jog is attempted? If no voltage is
present, there's the possibility that a fuse inside the RC3000 has blown (take care inside unit => must
disconnect power, etc.)

If a fuse is blown, replace with the appropriate fuse. Reconnect J7 and remove the drive wires at the
motors. Attempt to jog the axis. If the fuse blows again, the drive cables should be checked for a short.
If the fuse does not blow, the motor should be checked.

The axis’ motor is damaged. If possible, attempt to apply DC voltage to the motor from an external
source such as a series of batteries. If the motor will not move, the motor is probably damaged.
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When a manual jog key is released, the axis continues moving for about 5 seconds. This condition
is indicative of a drive relay failure inside the RC3000. The RC3000 has a “safety” relay in series with the
normal drive relays that opens 5 seconds after any commanded movement is stopped.

4.3 Automatic Movements

The mount does not go below the elevation DOWN limit when stowing. To proceed below the
DOWN limit, the azimuth stow limit must be active. The RC3000 drives to the azimuth stow position and
checks to confirm that the azimuth stow switch is active. If the azimuth stow limit is not active, the
controller will make several attempts to find the stow switch in the immediate vicinity.

If the azimuth stow switch is not sensed in the correct position, check that the limit switch is working
properly. There is also the possibility that the azimuth potentiometer has slipped causing the sensed
stow position not to be in the same place the stow switch is active.

On some mounts, the polarization stow switch must also be active before movement below the DOWN
limit may occur.

When stowing, the mount reaches the elevation stow position but the elevation motor continues
to run. The stow routine does not stop until the elevation stow switch has been activated. If the
elevation stow switch is faulty, the controller will continue to drive down. The RC3000 does implement a
5 minute “timeout” of the elevation axis drive in an attempt to prevent elevation motor “meltdown”.

The mount begins an automatic movement (stow, deploy, etc.) but generates an “axis jammed”
error. All automatic movements move to a “target” location. If far enough away from the target, the move
will initially be done in the FAST speed for the axis and then switch to SLOW when close to the target. If
the SLOW speed has been set too low, the axis may jam. Attempt to move the axis in SLOW speed from
the MANAUL mode to duplicate the situation. If SLOW speed seems to be the problem, adjust the drive
voltage up as discussed in 2.3.5.

4.4 GPS

The interface between the RC3000 and the optional GPS receiver is via an RS-232 serial port. The data

stream from the GPS receiver is parsed in multiple places in order to receive latitude, longitude and time

data. The following messages may be displayed when the RC3000 is attempting to receive data from the
GPS:

** NO GPS PRESENT **. This message indicates that the gps_present item in the System Components
(3.3.1.2.1) configuration item as been set to 0 indicating that no GPS is attached to the RC3000. No
attempt will be made to parse GPS data in this state. If a GPS is truly attached, set the gps_present item
to 1 or 2. Note that if the GPS option was not purchased with the controller, the gps_present item will not
be allowed to be set to 1.

**INITIALIZING** or STARTING GPS. This message indicates that the RC3000 has sent a command to
the GPS receiver to start communication. Normally this message should only appear momentarily until
the first response from the GPS has been received.

**GPS OFFLINE**. This message means that no data has received from the GPS. If this message
persists, troubleshooting of GPS communications as described below should be performed.

To check that communication with the GPS is occurring, move to the GPS Serial Port Diagnostics
(3.3.2.6) screen. The data on the screen should update approximately once a second. If no data is being
displayed or the GPRMC data stream described in 3.3.2.6 is unrecognizable, the integrity of the cabling
between the RC3000 and the GPS receiver should be checked.
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**NO GPS NAV**, This message means that correct data streams are being received from the GPS, but
the received data indicates that the GPS has not yet formulated a navigation solution (latitude and
longitude.)

Under normal conditions the GPS should generate a navigation solution within 4 minutes of powering on.
If the GPS has not been powered on for several weeks or if the GPS has been moved a considerable
distance from the last position that it generated a navigation solution, the time it takes to generate a
solution may go beyond 4 minutes. When the GPS is powered up, it assumes it is at the same lat/lon as
when it was powered down. It also has stored the ephemeris data it had at that time. While powered
down the GPS'’ real time clock will continue to timekeep.

The GPS will not generate a navigation solution if it cannot “see” 4 satellites. Check that the GPS unit has
a clear view of the sky. If parked next to a tall building, even if the GPS has a seemingly clear view of the
sky, the current GPS satellite constellation may be such that too many satellites are masked.

RF Interference. Strong interference from transmitting antennas close to the GPS receiver may also
disrupt the receiver’s ability to “see” satellites. Attempt to turn off transmitting sources (satellite phones,
etc.) close to the GPS antenna to see if that affects the GPS’ performance.

4.5 Fluxgate Compass

The interface between the RC3000 and the optional fluxgate compass is via a RS-232 serial port.

NO COMPASS. This message indicates that the compass_present item in the System Components
(3.3.1.2.1) configuration item has been set to 0 indicating that no compass is attached to the RC3000.
No attempt will be made to parse compass data in this state. If a compass is truly attached, set the
compass_present item to 1 or 2. Note that if the compass option was not purchased with the controller,
the compass_present item will not be allowed to be set to a value other than 0.

(xxx? in compass data field. The “*****” string in a position where compass data should normally
appear indicates that the RC3000 cannot parse a valid heading string from the compass. Use the
Fluxgate Serial Port Maintenance screen (3.3.2.7) to see if data from the compass is arriving at the
RC3000.

If the heading string within the compass data shows “800.0” instead of a valid heading value (0.0 to
359.9), the compass is reporting that the magnetic field it is sensing is either too high or too low. Usually
this means that another strong magnetic field is close to the compass. Try to relocate the compass away
from any sources of magnetic fields (generators, air conditioners, etc.) Sometimes equipment that
normally doesn’t generate a magnetic field may become magnetized by some event such as a nearby
lighting strike.

COMM ERROR during compass calibration. During a compass calibration procedure, the RC3000
sends commands to the compass and checks for correct replies. The COMM ERROR message
indicates that a) a response from the compass was not received correctly or b) the calibration command
from the RC3000 was not received by the compass. First check communication from the compass as
above. If correct data is coming from the compass, then inspect the wiring to determine if the transmit
(from RC3000 to compass) line is correct.

100



RC3000 Antenna Controller Chapter 5 Drawings & Schematics

5.0 DRAWINGS & SCHEMATICS

DRAWING CATEGORY # OF PAGES
SYSTEM INTERCONNECTS 4
HAND HELD REMOTE FRONT PANEL ENCLOSURE 4
HAND HELP REMOTE FRONT PANEL SCHEMATICS 2
DIGITAL BOARD 3
HIGH VOLTAGE DRIVE INTERFACE 4
ANALOG BOARD 13

101



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

v

CBL-3KB_COMTECH-INT4

19 - CoMpASS 3-8

il

,.Ea.s
—
= L

(2] [=i]

1~ SENSORS 2-A%C

FC#3KANS5-B

3 e

Analog board modfications:

To support FP-HHC1-CT Serial Handheld Remote. This requires E
that 12 VDC be jumpered to the PCRC serial port

via a resettable fuse. For instructions see ..
\\Guinan\Engineering\RC3K\HandHeld Remote Front
Pane/\3KAN5_mod\RC3000_3KAN5_mod_083110.pdf

o The resettable fuse Is RCI p/n: F#PS-RXE050, 1t Is Included In the
L m top level BOM
A o R The sex of the D15 13 limits connector needs to be changed. On
M a standard RC3000, ACU 13 Is a D15 female. For the Comtech
A [ tropo ACU's,
RCI p/n CN#747841-3 (D15 male, 90 deg, PCB mount) needs to
O be Installed In the board.
On the analog board, tie header J11-6 and J11-4 to ground. Also
o tie analog board jumper X1-3 to ground. Tying J11-6 to ground
o [ & [T will ground the handheld remote cable shield. The other ground
2 WAVEGUIDE m connections are made to tie terminals B and F of the interface
] SWITcH WK cable to ground. These are defined in the drawings as ground but
m i are not tied to ground. These ad | ground should reduce
8 m ground bounce on the serial handheld circuit board.
g o
| E
g
7 N 16 RCVR
a H
: S _m . ﬁﬂ_
FC#3K-HVDINT-B-1-CMT
— 3KA2 REBN-27 A2 REBN-28
E. | —sicnz reen2s \\‘A \ \\
n2 24voe
\ OB 0 O Lommmd OFun B
CBL:3KB_ COMTECHINT2 ! FC#3KDIG-1
) oo 2
H H Digital board modifications:
_ 1] _ H Ex The display Interface is modified. Remove RN4 near
ey = the display connector.Dig board connector J5 terminals
@ fo) 11 thru 14 are grounded via a zero ohm resistor on
| m the bottom of the board. Tie one end of the zero ohm
@ ﬁ [ s to the R12 pad closest to the display connector.
@ @ m 1) Snake the other end of the zero ohm resister around
0 Q& by =] J5 terminals 11-14.
e|&m | & 2 :
Z-RG60U @ ¢ Iy H
MINARK @ —I||® o
] IS S R 3
H
o) ] 8 )
e off | 8 ||i = :
o |8
o /. 12 2avDC
6 ewg Wi
(o] ) oL 0
I I
S p—
LCD#CU40045-UW1 |

(i) Rresteardh Concepfs, Inc.

RCIP/N
3KBQ1-7100A021
Comtech 3KB SYSTEM INTERCONNECT
SIZE | DRAWN BY DWG NO, \u!ngniwuuss-lsl«wu“Mi
B WIM 4 3kbcomtech_block-diagram | A
SCALE _ 7 sieer ] oF 4

102



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

A 4

e =1 152
Cat-3ke_comTECHINT2 i, sk
Z-RG60U
B TB503| PR e 2
1 awe] [
s
P13

MINARIK DRIVE CONAG TEMS:
‘£HP 90 VDC (COAST TO 6TOP)

CN-ME-159-1625

CN-ME-159-1625

CN-ME-159-1625

=

Drive Setup Located Here

LINE FILTER

I

16.AW0 GRY @ 4

HINTS

FC#3K-HVDINT-B-1-CMT
High Voltage Drive
Interface Board

ND
24V DC
ND

&%

37 0=
18 O>=—

umnH.El_
uwnMLNP_ ==

o=

BACKPANEL 17 MOTOR CONTROL

POL DRV MOTOR POWER (+) (CCW)
POL DRV MOTOR POWER ()

POL DRAIN

EL DRAIN

AZ DRAIN

tl:“_V
mlo[o]=]>

| AZ MOTOR POWER (-)

AZ MOTOR POWER (+) (CW)

uuﬂMlm_hl__ )

BRAKES

EL MOTOR POWER (+) (DOWN)

GRY 16 AWG © 25"

CNENE159-5250 |

16AWG WHT B 5T

CN#ME 1553250

WHT 16 AWG @ 35"

CNEWETSS 520 |

CN#ME 1553250

e | o oa -
2 CN-GB-50.5108 (ay 2)

1 EL MOTOR POWER (-)

CN-9722-225
CN-97-3102422

BOARD MODS LOCATED HERE

FC#3KANS5-B
FC#3KDIG-1
FC#3K-HVDINT-B-1-CMT

424V DC POWER
TO DIG BRD 12

+24V DC POWER SUPPLY

MOV-7098 TB1
wir am)
W1 g
o = -
o wir
B i cav | CN-09-50-3031
oN-1-267-204 CN-08-50.0106 (2)

CBL-3KB_COMTECH-INTS

Z-KBRF-200
115V ONLY
F-BA-SB-C
Littlefuse P# 313008
AC Ling v 5 K
INPUT ==
115V seum! TR o e w

ieutral
=13
16 AWG YEL/GRN @ "
GROUND STUD

oR
CN-1-262-331 (4 PCS)
CN-1-262.361 (1 P)

coL-3k8 H-INTS
o)

CN-09-50-3081
CN-08-50-0106 (X6)

Dual thermostat, fixed point,

NC

15°C (59°F) open/5°C (41°F)

close,
NO 50°C (122°F) close/40°C
(104°F) open

HIR-150W-120V

CBL-3KB_COMTECH-INT?

ON-09-50-3031
CN-08-50-0106 (x2)

+24V DC POWER
TO ANALOG BRD J17

ON-09-50-3031
CN-08-50-0106 (2)

il
&

‘Thermostat, fixed point, NC,
15°C (59°F) open/5°C (41°F)

Uad
ot

i

() Preseardh Concepis, Inc.

3KBQ1-7100A021

e Comtech 3KB SYSTEM INTERCONNECT
AC/DC POWER DISTRIBUTION

FILENAME 3_Development_2010\Assembly_Drawings
SIZE | DRAWN BY DWG NO. REV
B WJIM | 3kbcomtech_block-diagram | A
SCALE _ _ SHEET 2 o 4

103



CBL-3KB_COMTECH-INT-8 -A2 RBEN-22

Drawings & Schematics

Chapter 5

104

| [ fes=zaz ws-az2 )
RC3KANS5 ANALOG BOARD H 1% g m [ m
2 | % ! s =
2 TR £ | 8 P o | &
a2 roTcw ez Rer +30) £ ‘| & H | §
AZ POT GOW (GND) & 1 8 lon | &
AZ SHIELD (GND) e L 5| & m %[ £
_wbﬂf CN-110810-1 ~J Foon CN-110810-1 ~J
‘CBL-RBBN-1050 (11.5%) CBL-RBBN-1050 (13%)
5 CN-1658608-4 CN-747052-4
POL POT CCW (GND) o
- 2 o
e RN (VD) & g
- o
h o)
a
E:
4 z
" 0 5 o | 8
| g H 2 | =
‘\ A2 PULSERTH (VD) 8 m H | 2
Az PULSE SHIED (CND) N ] Y 50| £
Azonsen 5 2 e ot % W
AZ PULSE POWER (¥ SENSOR) m o 158} CN-110810-1 ~J
AZ QPULSE RTN (GND) o mﬂwﬁwummmc @)
g g rcamsen a e °
53 5 LA T SO E
? a ErQRsEn s CN-89114
~ by CBL-RBBN-1650 (5°)
£LQruiseRm (cN0) Cn-s9114
WH-R4R400011-0
POWER BOARD
Connects to the 4x40 = =1=
‘Connects to the RC3000
(Display is RCI p/n FC#3KDIG-3 at position
1) =
o
- £ a
-] 2
$ m m M CN#746285-4 CN#746285-4
% ;
g = £ Wire Harness, VFD display
g Z2e e CBL-RBBN-1650
e Qty - 11"
() Preseardh Conepis, nc.
= ‘CN-499505-7 -
B - 3KBQ1-7100A021
TITLE
Comtech 3KB SYSTEM INTERCONNECT
FILENAME Development_2010\Assambly_Drewings
SIZE | DRAWN BY DWG NO. REV
B WIM | 3kbcomtech_block-diagram | A
SCALE _ _ SHEET 3 o 4

RC3000 Antenna Controller




Drawings & Schematics

3KDIG1B 13 POSITION SENSE

Chapter 5

3KDIG1B J4 DRIVE COMMAND

105

VUNREG.,
(Gaxche Rean-29 T +5v (ax-az reen-2)
= Az pos, = olig_gnd =
HEN ana_gnd o unused mvnxnwpi/m
[l EL po: (R unused _spare.: |
_w\wA dig_gnd _m\nL 45V i _\Io. N |
| EL Range 1% 7 unused_spare_: 1* =1
1 dlg_gnd [EN Vunreg SRR gl
| Pol _po: w 1° 71 olg_gnd 1° 7
_w\ El_Down Lin o) _w\mﬁ Local/Renote Inp m/u;
| Pol Ston Lin ! PLD (oop2/_unusi |
o 7 o
| EL Up Lim M RS unused g
| Pol CW Lin 3 21 4 /0L |3
§ oz Stow Lin E o Eo\HmJ Iz | rd,
| Pol CCVW Lin M g I/t ana_gnd | 2
__ az 0w Ln 1 o 158% RSS .
Bl Stov Un - 8P Pot_Ston Lin =
Az CW Lin P a _m\_wk Vunreg n
z
ana_gnd i Y] _.o\ | Deploy Lin 3
o
RSS 3 2 ez A/D Max 1 8
Az Pulse @ M o | A/D Mux 2 4
EL Puise 2 N Alarm Out
A7 0 Pulse Az dorlm [ dig_gnd
EL Q Pulse CEL Alarim) Eu\ef PLD loop2/ unuse;
dlig_gno e +5V
Deploy Lin (EPAS| _o\o/_ Az Alarn
|2 24} Epat
+3 EL Alorn =
Wmv\mf/ﬁ Alarn In &pd> Wo\wm_ dig_gnd
1_1 CN-499505-7 CN-499505-7
+5V | L CBL-RBBN-2650 (4") L CBL-RBBN-2650 (4")
CN-499505-7 V= CN-499505-7
v
+3YV
= dig_gnd =
“MV\W/”» dig_ona "\M/A»”“
Az/El Select]
_.u\ N Pol_Mave \% Vw/m_
15710 Az/EL Dir, g (|
o No
T ﬂﬁ 82/F| Speed | grgi __\w u_
f2/Fl Drive | gre
175\ Fol D TR 1331 o
[ +5v 2
<
1573 N | —8z/FL Safety pg MNA|L_E/M_ =
It olig gnd . E
N Contact Closure ooy 2% 8
| dig_gndl | W
_m_v\:ok dig gnd vﬂ/m__ m
! ref ! o
1o/ P ol Nol -
f> 160 hz Reset (R v
T\; R 2% o RPN
] A/D Mux 1 = 2 w - OO o
o — | S KBQ1-7100A021
AN slo_ond Koo Tl ]
[t A/D Mux 2 N
EON BT T — ™
lo/st o ! Comtech 3KB SYSTEM INTERCONNECT
L Local/Renote Inpufz—, (2% E—
| /01 8 | 8 Developmane 2010\Asmambly_Drawings
WW\U/, e T "\H/mm SIZE | DRAWN BY DWG NO. REV
CN-499505-7 _di
s 0 (4% B WIM | 3kbcomtech_block-diagram | A
= CN-499505-7 SCALE _ szﬂ 4 o 4

RC3000 Antenna Controller




Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

tnoplate Assembly
Left Endplate

10000
o=

> 14
: vm/ 18000
20.8750 Hl\ h » nstal Ssseroly
1. 7201
~
H | Wuw Z-FOAM-TAPE.

RightT Endplate

Install Z-GOREVENTZ2

MJ and Z-GORENUT

2.000| m M

@W#\\& Z-FOAM-TAPE

—®0.0000

@ Researdh Concepts, Inc.

TITLE

FA-HHRFP-A2 Assembly

Ed

A

DRAWN BY 7 PAGE NUM 4 DATE 4

ECG

REV

A

106



Drawings & Schematics

Chapter 5

Remove and discard
outer jocket and foil
Cover stranded
shield wire with
oppropiote heat shrink.

107

A2 R3
I
Grd | A White/Blue H 1] Gnd
® ® ® +12-24v | B Brown _ _ 2| +e-24v
@ @ @ @ Gnd | C White/Brown = 3| Gndg
N |
®© © O N
i Be
12-10S8 RXD ﬂ White/Orange | | ﬂ RXD
(from behind) — Orange | ]
/RXD | E = 1 2| /rxp
Gnd | F Blue L 3| Gnd
/TXD | G Green _ _ 4| /TxD
o (1l White/Green H 51 %0
Shield | J {——She L __ N/C 6| N/C
] \_J
N/C | K CBL-8X24SHLD-DATATUF
) Length: 8in
Notes:
(1> RXD/TXD as seen by
3KHHRFP.
(2> Dust cap(s> to be attoched
in place during initial assembly.
Ref Des Connector Inserts Dust Cap _
(@) Beseardh Congepis, Int.
A2 CN-UTOW71210S CN-SM20WL3S25 (10x) CN-MS3181-12NA A
R3 CN-22-01-2037 CN-08-56-0110 (3x) None WH-A2R3R6008—x
R6 CN-22-01-2067 CN-08-56-0110 (5x) None A PEee i PAGE NUM i DATE wm<

RC3000 Antenna Controller




Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

Pl P2
[ ]
A White/Blue D A
@ @ @ ﬂ Brown | | M
White/Brown
© 0 ®O0 I N =
D ite/0Orange _ _ D
® © © ] orange H ]
ﬂ Blue |1 ﬂ
12-10P d Green || d
(from kehind) — _ _ ——
H White/Green L H
Tl _Shew T ] N
ﬂ CBL-8X24SHLD-DATATUF ﬂ
7 Length: 30ft .|
Cover aoll exposed wires Cover all exposed wires
with heat shrink tubing. with heat shrink tubking.
Notes:
(1> Dust caps to be
attached using key ring
TBD.
(@) Beseardh Conuepis, Int.
TITLE
Ref Des | Connector Inserts Back Shell Dust Cap FB-CBL-HHRFP-ABS0
P1, P2 CN-MS31161210S CN-SM20WL3526 (10x) CN-UT012])Cs CN-MS3180-12CA Nm Uzm<m\uzmw< 7 PAGE NUM 7 DATE wM<
=

108



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

Pl pe
[ ]
Gnd | A White/Blue _D_ 5 Gnd
® ® ® +12-24v | B | Brovwn _ _ KR +12-24v
I~ | White/Brown 5 |
®® Q0 ) i B
RxD | D | e/_range __ 14| RXD
© © O /RXD | E Orange - 6 /RXD
Gnd | F Blue _ _ 7 Gnd
HW\HDW JTXD G Green 9 JTXD
(from kehind) — . _ _ ——
0 | H White/Green L 3 XD
Shietol | J |——SheWd [ '8 | Shield
N/C | K CBL-8X24SHLD-DATATUF
7 Length: 4ft
Cover all exposed wires
Cover all exposed wires with heat shrink tubing.
with heat shrink tuking.
Notes:
(1> RXD/TXD as seen by
3KHHRFP,
(2> Dust capls) to be attached
in place during initial assembly,
Dust Ca _
Ref Des Connector Inserts Back Shell P @ ﬁﬁ@@qmgﬂ H@Sﬁﬁﬁm@@u :Sﬂu
P1 CN-UTOW71210S CN-SM20WL3S25 (10x) CN-UTD12AC CN-MS3181-12NA =
FB-CBL-3K2HHC1-CT
p2 CN-747904-2 Solder (9x) m_u..mmwwumwww..w TBD Nm cx>m<m‘ m< 7 PAGE NUM 7 DATE wM<

L

109



Drawings & Schematics

Chapter 5

110

A B c D
R17
C26
. o< 30.9k
unreg _|A L
us 4 ] 1@n > — +5v
1 | VSENSE B800T — L2 Iﬁ
_ 2 W . ; . ] PH g : . Ay . R +5v
CN—22-11-2032 g 7%@ ZP 3 4% 3 [0 Ba 8 5P 2 P 3
Mo ® NS N 5 _m el N=@ [ d
1224y Power .2 cHw_ CH;, CHJ. IC5-TPS5410 DS cHe Hs
ne
7 < Rl 1 1 = a 1 1
OND % = = = = = =
1 0
= @ [a]
+5v
['4] n
63
J5 +5v
o ot R18 W
M.K#S vee OJU
4:4¢ Enable2 P1 oW a N Tvﬁi :w\mxuz_M
s o 6 = 8.1u |m0mo CAP+ . F] .o
RW cow R19 —VREF  GND 2TC
i 3 g A i o i }
D1 )
i W%HWM B2 470 .m;rﬁ mrﬁ - 1C5—LT1054 x_r
unuse 5 sTO = [FO =
A= 5 Ie-T
DB B 06 = —
o7 > 19 s
20t Cothads |20
CN#1@3308-5 L nWm MW%
Lco xS~ ESe
J2 J4
RYD ] Row 3 =
RXD Row 2 <
Gnd Raw 1 <
™D Row &
i 7 Eolimn 1 g |
n | umn —
CN-22-11-2862 L Cojumn 2 ] _@@M@@Q_HE H@@H@E#@ o :EHD
Serinl _‘ CN—1XHEADERB -
onplt Keypad e Rev
= 3K Handheld Remote Front Panel B
ICS—MAX48BE
Date Wed Feb 23, 2011 Drawn by ECG
Filename b—3khhrfp—c¢.sch | Sheet 1 of 2
A B G D

RC3000 Antenna Controller




Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

LT +3.3V

RS

CN#183308—5
uc JTAG

48

&

&7

R6
10k

R7
10k
R1@
—AAN
18k
R11
18k

8.1u
c18

C16
Al
il
h|
a0

2.1u
8.1u

+3.3

£ND

ICS—1P3478-2.9

+3.3v

300  Dpsfc

178GKT

DI
DI
VDI
DD

VREF|

THDA/PWh 1
R¥08/PWM3
SCL@/CAPB.8
SDAB/MATE.8
SCKB/CAPQ.1./AD8.6
KIS0/ WMATE.1/4D@. 7
WOSIg/GAPR.2/AD 1.0
P2

TXDT /P4 /AD T,
RXD1/PWHIE/EINTS
CAP1.@/AD1.2
CAP1.1/5CL1 U1
MAT1.B/AD1.3
MAT1.1/8D1.4

WBAT|

EEEEEE

St B PC21 36FBD

EINT2/¢
MATR.2/CAPD.2.
CAP1.2/8CK1/MATT.2
CAP1.3/MISD1 /MAT1.3
KAT1.2/MOSH /GAP1.2
MAT1.3/S8EL1
PWMS/CAP1.3/401.6
GHPR.O/MATE.B/AD1.7

RESET|

+3.3v

18k

4

&
.
]E

C5
I
19u

+3.3V

18k

C1

L

XS—12.002M

o

o _|
2
2 C

2

+3.3V

R3

10k

R24

1e@ R25

®
5

R26  1@@

@

1e@ R27

g
g

R28  1e@

1e@ R29

R36 1ee

1e@ R31

1ee

c18
)
120
od:]
)
100
c21
|
I
120
cz2
)
12@

@ [Resemrh Lomnoepis, (.

w

Title Rev

3K Handheld Remote Frent Panel B

Date Wed Feb 23, 2811 Drown by ECG

Filename h—3khhrfp—c.sch | Sheet 2 of 2

D

111



Drawings & Schematics

2681AC1

Chapter 5

REVISIONS

] | aesoneran [ ermore

0 07212004 DRAFT COPY RELEASED LBM
U1 EPROM = IC-AM27C040
U2 REFO2 = IC-REF02
U3 CLOCK = IC-62%42 (DO NOT INSTALL IN 3050)
Ua MSE2256 = IC-MS62256
US NBOC198NT = IC-NBOC19BNT
Us MAX807 = IC-MAX807LCPE
U7 2681AC1 = IC26B1ACIN28 (DO NOT INSTALL IN 3050)
Us PLD = IG-EPM7064LC84 (DIG3 FOR ALL EXCEPT FOR RESOLVER = DIGS5)
BATTERY Ue LT1054 = IC-LT1054
Bl BATTERY = BA-DL2450
J = NOT INSTALLED EXCEPT FOR RESOLVER = CN-103308-8
ADD 4.7 uF CAP BETWEEN 25 {+) & 26
PLD ADD 4.7 KRES BETWEEN 25 & 34
MAXB07 J5 CN108308 = CN-103308-5 FOR 3000

= CN-103308-3 FOR 3050, INSTALL BETWEEN DOTTED LINES
R7,RA11,R12 = CUT OUT FOR 3000
R9, A19,R13 = CUT OUT FOR 3050

112

LT1054 X1 XTAL = XTAL-10 FOR ALL EXCEPT FOR RESOLVER = XTAL-8
5
EEEE
7 | N80C196NT
aaaaaaaaaa 1=}
m”@ ,,,,,,,, = % v
[} S 1%
o c 7] 9
== w = &
5
w XTAL
e Researdh Coneepds. In.
- "3KDIG1B IC STUFFING GUIDE
B[ [*" e A
" HOIIE (G STUFFDNG [sons [ [ 1 o 1

RC3000 Antenna Controller



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

A B C b E F
X1 ua
" M __ s er T
o XTAC— 10 PROW_SEL e —-t
VUNREG. = - <7 R
= uz — c6 i
i s i =5y |47 = gl s Nyl
e S 3ap= = 3op F— 1 = !
o e L TR_VREF IC—NBEC196NT R 1
P e i =
1| = TP_cukout
9l el .
IC—REFg2 = 12 RESE s CLUT/FACT/PD. u\% icLK<UT 5 Dge|
[ ~——aD8/P4. Dol VT A7
CA A 57— ousigrypes  roasDy. i 233
ot [l e G v I — S o D03
ek 2.2 R —“ ] e p :
52 vep FROE. 38 3 0oe} 2
AW c13l TeTateis el H H
1] Ter 8l s H *
i
H
5 ies A19/EP. ——{a1B/EP. 3 El
, - T 5 2 e
=+ et i L +
Tl — =l g 1 - io-eaxiz =
i3 L 5 N
To fnaniog Chamnel Interface I ] W o e = c-wsezzss 3| 5
70.6/PHODE 2/ACHE ey ¢ ook 2 e IC~AM2 70848 % 4
1P8.5/ PMODE. 1 K .5/ PMODE. 1/8CHS
IP@.4/ PMODE.S ).4/PMODE.G/ACH4
IWREFI kil
o |-c54 UART_
2.2 SLP4/AD4/P3 P50/ ALEADV. .. -
= 35 &
The Digital to #nalog Ground cenneciion must b made manusly Gt loyou SIFI/ADI/S. o
R .
I T .
c17 oL /P e Loo_eat g zad ;
s TS Pea/sc 85 eo_eil g g 3
[ 1 P05 nnwm%ﬁ oo w0 3 583 gm C18 |19
Ra_seL—12 — ERERPT ] P = co_on g €=3 s34 1
FESET—2 zum: FezrmicLe B ico_oal - § 88 M
IResET———2 D1 PB.I/1 Go_psl a n
P X PBaERsE[ 28 GD_pAl T
19 4
L omwﬁ B1/ 53V FCoacrier P10 1 ®
—5qgPm 5 = BREREFERE ddddddds =
l_l‘vn oqu A
= Ic-MAXBR7LCPE T g i oese -
!
=
1PA_DATA: S el E
IPa,_pa = =
1 " 1P&_| 5579 5
[ et -t Software Flle used  ra3k_dig 10|
IROW_ 3t P
- A E5a8 57170 to use PLD vara. radi_dig instoll K3 ond remeva R V29[ 25
on_a A 5895 e d 17033 e
2 [ 2538
To LCD interf y £ B¢ LA A orms| 2y 7 Cz4l 1625
I _
©feRmerface - RON_ 7L o > 81T T IC—SCN2BB1ACTNDS
IROW_oH RN2 55 Bl #D13/P4. -
100K % = a
cog 1778 e L =
g H 2 TFCL. AN us 1ol u m»uﬂﬁt
e e IC—EPM7@64LC84 il ey
- 7 7 -
P oL THvare 17013
P = z 1701 DATAL
u//»u\,/w IPCL_| 73 o 153
s a P,
e T eoosoco02iiiisce coo |2
klekekEERERFFIFFFFRPRE £ |cs2
s c3e[ JCF 7 lﬁ Hs
AT Te —
€354 =
= zg f TDUART_INTI
21885 , g R2.
£|egt g g L Steek
Reuision Histary: ]
A — original design 2% August 1988 BLD Jacp2 o
B — changed 26 and nmq values to SpF, Enlarged 5V reg. and AR Gnd traces, .‘L/mw;@|‘ ] &
nluiad apara ood wperat, vkdas novar Usanas pim e BCL dute’ to the RCI BUS J6 - o
] \
o \ o
P o g
£
& £ ) g
G386 g1 b e Title
B RC3000 Processor Board Core
Size | Number Rev
C B-3KDIG1B B
Date Tue De- @ o ?Es; by IFR
Filename 3L din 10 SCH Trnm» 1 of 2
A B C 3] E F

113



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

A B c L E F
D15
" D—604—L5BEGW
v 2 Reg/Green
Bus-8us VUNREG. 4 43
Po/a00 P32l Power in TP_s24v R15 position sense
1
D2 82 =
.
3 1N5397 [PeL_peTat} {PeL_paTez]|
P6/ADG/P3.6l 1 IPEU_DATA.
P7/ADT /P37 = -
Pa_ E1 Down Lim
Te/pi2l P DA o\ Stow Lim
- o g BoE
1PR_ DATAE Pol CGW Lim
VUNREG. - ~ g paTe A2 GO Lim
VS-LMZ2575 TR_+5¢
T A - tre_vip CEF
) 1 K aggond
108uF %Ln D3 o Evau 2y LT TTL & ke
|5 470uH AZ Q Pulse (Az Mlarm)
S8 " €39 |, D4 5y [ 8 R el
= o on
L D5 47@UF 25V T _w"dnw Lim (EP#S)
- = 1 " MUR41a PEKEB.BA EPn TS | fiam in cpany
= il + | Il
VYR2
74 v-78L29 TP_+8Y
L VA y &
1K 1720 o\.&r
Dg| +5V
—L GND 4.7 - J4
. ums TH1 _u|r>_ TH-8037 PBKE27. uﬁua;;n=n
A > o = _and
d
EX Siam. L IPA_ 3 %Enmnaﬂ
wel T . ;8 s
U5 gp ™ rabcr E ”nyu Be 3
4440 Cathode [~ e—-— R8 R, | 2 Jeop+  DSCHL— - IPa_
2416 Cothos’ 045 Vot Ve RS, @ Cazly E ls T [ sare
2418 Catade, 444D Enable? 58 W | e NN - a_m ang
A sy :
155 eparating woltage F IC=[T1054
regisier elact] RT 7 =
data read-rile
2416 Enable/ 4448 Enable] = IFeu_D
Do W%Ennw RT &@ 1PCU_Dy
D1 {inissd. PCL_DAT?
D2 {unused! <<
D3 Cimused RT3"y 1 IPCL_DATAT
Ww - PCL_
o7 D8 Dia s IPGL_DATA nput
255 cotnoce ow e s i
(48 cathode 1 T L
LD jumnper modifications INSBI7 A A A A VUNREG.
RN5:A T
«uw,zwuﬂum ,n:M—xm,—”mlwA,mJHAn,wehm MA 2 then remoewve RS, R18, and R13. acH WA 279 7/ PHODE.3/ACHA A‘ylrﬂu“\ J6
for 2«48 install R11 and R12, then remove R7, RS, R16, and R13, RNS:B 270 RCIBue
install o 248 header at pin 5. et WA 5/ PMODE.2/ACHE! \SPARE. —, dig_snd e 1
o e e B0, than ramovo 7 11, and R12. RNS:C, 270 tapee uner spara_t
install @ 2410 header o pin 18. v 6/ PHODE./ACHS! Y5 -
RNSD 979 5PaRE p—
For Extsnded Tamp operction, remove RS and install a TH—BBS7 ot TH1 ATl W .4/ PMODE.8/ACHAl Kw_miﬂm: d
1 1 1 1 Lagal/Rernote input.
E W W W ¥ o047 Bl ook
Cc47 9
& Tpiz p1a Lw cas c48 ana_gnd
€58 C51 £52 €53 D11 D13 Pal Stow Lim
102 104 182 10@ Vunrag
Deploy Lim
i s B T
- IPeL” Harm Out
— SPaRE_ Py op2. unused
J7 +5V +5
160 1e@ 188 108 —_— IEPs
Keypod RN9:A RNO:8 RNS:C RN9:D . VUNREG. g = |
A W 1 - - Iﬁ Comma hvd
k3 e — _ - 0P 5> | Dutput 1 =
o — W oL_o! — i
W
— Ry lated = +24YDC
Golmn 2| S AN rﬂm nregulated = +
BV ngs.p RN12:BRN18:C RN12:D Tte
Mode [ Golumn 0, Row © 1ea 82 1ee 1e@ IRXD
RC300@ Processor Board — I/0
hufaefnl
RN11 222 - Size Number Rev
4.7K =5 | T<_Enable C B—3KDIG1B
= Date Tue Dec @2, opgHrown by JFR
lenarme kdialh.SCH T:nm» 2 of
A B c D E ] F

114



Drawings & Schematics

Chapter 5

CN-26-48_23
24Y DC INPUT

J13

CN-22-11-2062
MOTOR DRIVE INTERFACE

J11

CN-22-11-2062
MOTOR BRAKES

J1e

CN-22-11-2062
WAVEGUIDE SWITCH

TO J13 ON 3KANS BOARD

Rev B — Supply POL drive okt with +24V instecd of +12V, will be PWM ta lower speeds,
Add support for seporake FAST and SLOW speed pots far AZ and EL drives.
Added test points far AZ and EL drive lines, 18 FEB 2010 JDK

5 E  seavo
2 Eren s .
| =
i S| e uw ™
[ [ B
7
Jar e
i =
s N =
siue
£ i Jo =
: k] = R |
22 SH=3 uz-2
J7 = POL DRV 1 FoL_oe_1]
CN—183308—6
Revision History
Rev & — Original ¥ersion D9 JAN 2688 JOK

() Researdn Concepts, Ine.

RC3000 Antenna Controller

Title Rev
High Voltage Drive Interface B
Date Thu Feb 18, 2810 Drawn by JDK
Filename B# 3K—HVDINT—B.sch | Sheet 1 af 4
< _ E

115




Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

u3:B + b3 oy 2V
[E_Pwmsmer} 2 va K
_ 12K
C—ULNZ803 DS—C17@CKT
D114
M
»
DS-ES1C
K4
FWD/REV
B X
&
AZ FAST SPD V.
FWD/REV SELECT D11 424y = AZIMUTH B ;Mwnu ¥ | ELEvaTION
- R19 FAST SPEED POT FAST SPEED POT
P-3329H-1-103 < P-3329H-1-183
DS—C178CKT 10K, 3/4 Turn | 18 K, 3/4 Turn
u3:c % D115 P3 P1
U3:A e 28 e s V; P
IC—ULN2@@3 DS-ESTC
— 18K
C—ULNZ0E3 DS—C17@CKT
D113
N
|4 EL SLCW SPD V¥
DS-ESIC 5
K5
o AZIMUTH ELEVATION
o K&:C ﬁ Az sLow spo v| SLOW SPEED POT SLOW SPEED POT
DRIVE ENABLE/DISABLE P—3329H—1—103 P-3329H—1-183
DS#C17@CKT | ,, | RY-GSV-DC24 2 1K, 3/4 Turn 10K, 3/4 Turn
P2 P4
(T L TN
D12 L 4l
IC—-ULN2@83 DS-ESIC
&=
R22
18K
U3:D D1 +24¥ ;/U:N Rz T2V
S
DS—-C17@CKT 18K
_ 18K
C—ULN2003 DS—C17@CKT D100
Dle1 \
L4 _
DS-ESIC ps mw._o
& I =
o EPS3 , «x- RXES75 GRS R
. v//w| o FPS4 , .n- RXE375 wMpn o
FPS1 RXE375 T ﬁ = :@ H n@ :
; e e esEand Loncepis, ne.
= N =
o EL/AZ SELECT -
SAFETY Title Rev
High Voltage Drive Interface B
Date Thu Feb 18, 2818 Drawn by dJDK
Filename B# 3K—HVDINT—B.sch | Sheet 2 of 4
A B c D [ £

116



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

WAVEGUIDE SWITCH HORIZONTAL

AZ BRAKE
m
o
E
¥ @
Wwling ® LN
R38 &g
T
U3:F
% R16 & Rr14 /I\a-IRF53855
e~ o)
3.65K 27.4K Q4+
IC-ULN2823
D§
D108 FPS18 R6 7o
mEE A
DS—ESTC F-PS—RXE@S@ 18K ps—cl17eckT L

m
o
<
o
N <l 9
zob BAD
b H
. T
v3e % R12 & rs Q-IRF53855
o) QVS | w
3.65K 27.4K Q2
IC-ULN2@@3
D106 FPSB R4 D4,
DS-ES1C F-PS—RXEB5@ 18K Ds-C170GKT F

EL BRAKE +24v
m
o
~
¥ o
£38 2&b
" =
. |
uz:A % RIS 8 Rz /1\@-RFB3055
e Ava ,Tw
e
3.65K 27.4K Q3
IC-ULN2023
D1@9 FPS9 R5 o8,
DS—ES1C F-PS-RXE@52 1K ps—cl7eckT L
WAVEGUIDE SWITCH VERTICAL +24v
m
o
et
o
—<B L
T<& By
" =
. ]
uz:B % R9 & Rr7 /\Q-IRF53055
2 15 ,TM
v Gv
3.65K 27.4K Q1
IC—ULN2@®3
D167 FPS7 R3 b3,
| ¢ AA~ -
DS—ESIC F-PS—RXE@52 18K DS—C17@GKT

1

@ Feseardh ConcEpis, Ine.

Title Rev
High Voltage Drive Interface B

Date Thu Feb 18, 2810 Drawn by JDK

Filename W%UXII/\D_qum.mnj Sheet 3 of 4

[ E

117



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

c1e5 2.1
]

+24¢ U

T D111 e
s 37 WinLM2675-ADJ

N
b ;
DS—15MQB4GN e
c2 |, |ctes |°

128uF, Sev 2.1

i
R160
AAN—1
22.1K
. Ssm .01 L v 12V VR1 BV sy
.
8888 X T Rt T X
an |* G8uH clez H clel
B D118 R1@4 2 o A€
P €1 ], lctes 0.47] “|v-7805 T, |
DS—15MQB4@N 2.49K T : T :
12@uF, 58V| 8.1 L
+24v
POLARIZATION MOTOR DRIVE H MOV
puciy o o v2rTReS
clee D1e3| o Dlez| o
ALl Al
a.1 4 Q_u Q_. POL DRV 1
124y 7 a a FPS6  RXE@58 X ots
3
M g POL DRV 2 fpo_oe_1)
H £ S B ez LT
z o o FPS6  RXE@50
Dles|  Die4|
F N4 p N
a a MOV2
= <EHN>N
DRIVE TRUTH TABLE [P
EN IN3 IN4 | RESULT [
H H L TURN Cw
H L H TURN CCW ﬁ — :_E H ﬂ@ :
W | e | o ([ESEDTN LOMCEpTSE, N,
L X X COAST

Title Rev

High Voltage Drive Interface B

Date Thu Feb 18, 2818 Drawn by dJDK

Filename B# 3K—HVDINT—B.sch | Sheet 4 of 4

[ £

118



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

\ 4

Sd9 _9r

04 /rC

AJOSSIIIY

_m_

PULSES T jq J3 1 LIMITS

g
‘ri03

Rrial :|
[ Jrzeriodf ]

L Jres

Rizs,
25 ©
k106

Eﬁ

1 Epaz

J

£

J343d T

£
=
21r

J1ISENSTREL ¢ 0%(\ PNF e

_ml- e

momu
S

m @ @ 9 P2 P3ge
Ll - WM,E

o

aQD)

O @

%H_

- E mvo um

N|
O

Sy R
ol NN =

= =
- %H_
e 15 ]
RIS
m mu “ Cl5 zl L3
2 Lmr\ 9 i RN )
Lm +16.5V
jimm S
ey [ 3
mL_H_m +
Lu o P Ccol
*eea ez

znm 7e 58
U39

_”_
. -t
z-14 12 = +
Z-14 2-3 = +.m%
RCI_BUS RIVE COMMAND®
'

_HD 0 mw,w,,

cas

713

DDE

+nun

Bh—

ol
.Z b

g

3
5
“ LEM
g - | 8-03-2004 |- _H—(\
A -
=] - 3
- E -
= O a0 o @]
A_” ﬁu ol
S .yL
° 17 B U Lk POSITION SENSE <}
z
u
150 = e =P =
(" GND Comms Ji8
O B-3KANS-RECEPYRight 2004 RESEARCH cONCEPTE—Tked? O e

TOP SIDE

Jz20

O

8-03-2004

B-3KANS-REVC

INC.

RESEARCH CONCEPTS,

REVISIONS

0 fa‘ovLE DRAFT COPY RELEASED | LBM
A 12142004 CHANGED TO LMBS5CN LEM

338 = IC-LM339AN

412 = ICLF412CN

555 = ICLM555CN

662 = IC-LMC&62CN

2003 = IC-ULN2003

2277 =IC-OPA2277

DG419 = IC-DG419
DG508 = IC-DG508A
MAX202 = IC-MAX202E
MAX489 = IC-MAX48SE

REF02

= IC-REF02

e 1) Researdh Cancepts. Ine.

e B-3KANS5 REV C IC STUFF GUIDE

”””...m m TRAWN. W4 7 Y aosa 7 N
B-3KANS| HEVE K STUFF 121404DWG  |sous , | B |

>

119



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

A B _ c )
+5V
“" - 421
J3 F—PS_RXE1@ ERERE POSITION SENSE
5 SENSORS sice LuMiTs FPS2 4+12v R faz—Se 157 acua-szros
Az vm.vmaﬁm%nﬂ 2N POL Stow In 5 1o J1e ) ano._gnd
Pol u_.._n_h FOL Stow V+ RCI_BUS e fore L PoS
Pol pot wipar se 1 moiw 15 ne (plugged) it R ey sl ey
1 N vy -2 FPS3 ~ ELDown V4 | S R il u3s-gs E= | dom
EL +15V Zref [EL_rer] wn V4 . SPARE_1 SH-8 7 i
Rk B R ML v vd 2 Stown Sk e : - . . e
p =EY
AZ pot + (CW, 2| e v - B.2A Tri e (Reserve) soe_3 s o oums
] e . p AZStow V+ | S VUNREG PB_ DATA7
Pol pot + (CW S v pe_cio ez
Pol pot - (¢ s | S i P_bas
S| St afek e m— T
EL Signal ] Limit A — m.:.u_ Jd 8.8 oy ah“w
- SH-8 8 e
- Py + DB-15R o e 5 =
. ON PCB wees e 7
_u_:m. pin 5 with CN—206509—1 Plug pin 3 with CN—286589—1 Keying Plug Pas. e 22 ”w MH
Keying Plug to prevent cross— to prevent cross—connection with J1 o | 1 uss-a3 ww dig_ gnd
connection with J3 - 20 —> €PAS
ro_vme | =120 e by g v o
voow | & -
se_7 | &—22 e} 2
&2 o
AGC m en | e—22
) 4GC Portin Back Panel PULSES oo o | &20
SIGNAL LOCK 1 — 1
SIGNAL LOGK 2 2 AZ Pulso Rtn 2 Sts, Ra8 TO FAIR_DR CONN
Az Q Pulse Rin 3 ON 3KDIG1B J6
ond| S AzQPulseln| &% Hame
i E Q Pulss In 2 Ho5, RiS
AGC_Rtn El Q Pulse Rin SHos, Res
) erphulse In DRIVE COMMAND
/_ unreg
| . AZ Fulse Shid da_ond
_18v X AZ Pulse Power Goond
+15V) g Reserve |sis e PA_DATAD
— V_offast 2o J|\VW1%|I_I Alarm Input Signal P - FPS1 PAZDATAS
= = erve .
Vooftse 1) S 2 S —eewed Y AA EL Puse Fower s saon s gl
DB-15R 2A Wi e o .5A Trip pg-rir]
ON PCB = DB-15P hiod 3
= ONPCB = PA_DATAS D {7o_se_sre vl
..maluzn 2 u3e-101
N 2 7 _on_eis)
dig_gnd 51 4
so_ps =
re! [
45 "3 ds_nd -
3 Py, BATAR 7 u3e-105 LOCK SIG 1
bo-5 AGCESSORY —— Mo | S e e oy
HPA Disable NO 1 = w SH1®  (ea_bis_No| el PoL_paTas fc_pei_g]
PO AR S D e i Iy Y —— 13 vl us6-106 40 ix 2 fepe
= HPA Disable %om 15 4 Site LM RELAY DRVE — POWER PCB gy v3s-ta7 oz
HPA Disable NC _3 s T ao e | $—20 BRITP37 s Test
>_nﬂ= oﬂm _m 17 S [ARw_cow faieind D o 5 ) _PoL_3)
m —1 {arM_Nc| < g 26 =
Alorm NO 17 e (AR [ . — fc_ps7]
Ll o Mﬁ..m«.qn__..._u_m:w _m st—s, R106 T DRVE FAULT BITS OUTPUTS
imit +
Pol CCW Limit — u_a 19 ok RI0S {PoL_cow_Lw] FROM =
Pol ID Bit D + 7 e ANALOG VOLTAGE CONTROL 3KDIG1B J4
Pol 1D BILD = (In) 2 o FoL_B_8t_0] A r
+
Pol ID Bit E — (in) 21 ot R PoL_o_B7_g] ﬁ@ :E H@ M ::\‘:H
0o 3 SERITC NG o UM,
Pol __wo_m“w _..m i .m_a mm S {For_p_8r_r]
ity to| i1 - P2 - T SHEET GUIDE:
Pol ID Bit J — (In) 23 | ¢&—22 SH-4, R0t > | 20 5
ol 10 B - i) 22 21 . & 2t CONNECTORS —SH1&2 Title
. Pol DELR - () 22| S 125 pa B RETERENCES - w. cus RC3KANS ANALOG BOARD
AZ_CW_LN-(in) 25 | ¢— 2% 3 o —lz AZ & POL PROCESSING — SH 6
_CW_ — 25 -
ne 13| $jres— Reserved P EL PROCESSING _sH7 Size Number Rev
26 PIN FLAT 26 PIN FLAT _|_ cous O Z3He B B—3KANS—REVC C
CABLE CON. CABLE CON. = e CORRECTIO RESET, RABBIT, RELAYS — SH 10
ON PCB ON PCB 570604 NOTATION COR NS PLD -SH11 Date SEPT 23, 2004 Drawn by LBM
5-25-04 RENAMED /R_EN_DRV TO R_EN_DRV. 24
7-30-04 CHANGED 7.2V PS TO RECEVER PS, REV ¢ peg| POWER SUPPLES - SH 12
9-23-@4 CHANGED RO TO 2.43K Filename RC3KANS_ REVC_ ©92304.SCH | Sheet 1 of 12
" B I c [ o

120



Drawings & Schematics

Chapter 5

A B | c _ b
+5v
«ls |5 +15v
2lEE c51
HHRC x S% MW pacid b 7 185K 12 TH
9 LA IC-REFB2 | o vanobla = A
vorns_mmﬂun_u < : R89 ~11va
| &z 8 e mm +5V_REF x
3_. cow LD 2 RES v
& on Lep 3 G AN
POLMOVE SW 16 | $— e ) 37, |cs 7.5 12
FST/SLO SEL SW 17 >Ic-LF412CN

121

RC3000 Antenna Controller

AZ COW LED
MAN/COMP SW 18 R67
AZ CW LED -15v
CW/CCW SEL SW19
L STow LD 7 omw
L% 0.1 R58 5 +11vQ
K] = X I
mcm.mﬁwoﬁ 2% L isk1zm
Mmm “N mEa— Ra3s | 1eeK IC-LF412CN
5V 2 122 1, VVVigek
GND 12| {2 — FPs8 v L RN
bl #| 5 0.2A Trip R224 1
ne | &426 AN c14 = ,
| F-PS_Rxete EL_REF = +15V,
= | RemovE R159
R159
oTH
EL_REF
% @ {E_rer]
F-PS_RXE10
+24V u14 V_Sensor_Supply
V-LM317T-SUPP
(244} 3 in Vout}-2 ’ ¢—Nv_sensor_suppLY]
|Wu.3 Vadj W R118 HO& Iﬁ c8 H”_U_us =0.5Amp
1
-1 TH 0.01 TH|4.7uF 25V
243|1x TH D—-PBKE15A
R11 €19 Rit5vaue V_sensorValue  rop p4v QUTPUT: REMOVE
= 866 579V
serxmS e S Goy  Useameieh
1470 895V PINS 2 & 3 OF Ut4. ﬁ :E H mmﬂ :
} @ () Research Cencepts. nt.
= 2610 1494V
=g e
RC3KANS ANALOG BOARD
Size Number Rev
B B—3KAN5—REVC C
Dote SEPT 23, 2004 Drawn by LBM
Filename RC3KANS_ REVC_©92304.SCH | Sheet 2 of 12
A B | c [ D




Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

[EL_oowN_Lm
S-8

R21

D11, vz=3.6V

inverting comp.

inverting comp.

inverting comp.

300K

300K

300K

¢—{L_up__s|
Uu3s - 134

inverting comp.

R110

24.3K

IC-

inverting comp.

380K

LM339AN

300K

7SS
use - 131
INVERTING COMPARATOR OPERATION:
WITH AN OPEN (OR LOGIC LOW) INPUT THE — TERMINAL WILL BE AT
APPROX. @ V. AND THE OUTPUT WILL BE A LOGIC HI (+4.9V).
WHEN THE INPUT IS TAKEN TO +12V THE — TERMINAL WILL
BE APPROX. 3.6 V AND THE OPUTPUT WILL BE A LOGIC LOW ( ©.265 V)
THE UPPER AND LOWER THRESHOLDS ARE APPROXIMATELY
2.45VAND 2.3 V.
$—{L_crp_EL S
uss - 140
oW Az_§
u3e - 141

@ Researdh Coneepis, Inc.

Title

RC3KANS ANALOG BOARD

Size Number Rev

B B—3KANS—REVC C

bate SEPT 23, 2004 Drawn by LBM

Filename RC3KANS_ REVC_©92304.SCH | Sheet 3 of 12

c

[ D

122



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

A [ B | c D
SV -5V
Ries D27vz=3.6v _ KAA Yy D29.Vz=3.6v _ AAA—+ o+ KAR
PG} AN T, 24.3K T, Lll 24.3K
- CMPZ4685 w7 Tgvnam i
R75 4 PO AAA, 4
il J5-18 100K TH 1
18K TH ces o1 R24@ cos o1 R250 Aroo.
. HT\/\(( U38 - 128
L = 21.5K 10K TH _71 = 21.5K
inverting comp. 362K = inverting comp.  36@K
Y
ro6 D30.vz=3.6V R148 | R252
FeL_con_
s-12
R74 s[>
G| 10K TH cou oy R249 U19:B > [_PoLo
u3s - 149 T AA 7|+ C—LM339AN use - 127

[FoL_ib_BrT_D;
95— 14

R73

inverting comp. 300K

7L_PoL_in_o|

POL_ID_BIT_E,
5 - 16

inverting comp. 308K

7L_PoL_in_R|
use - 138

inverting comp. 300K

+5v
,

R135
AN

@ Researdh Conmepis, Inc.

R72
Title
RC3KANS ANALOG BOARD
Size Number Rev
= B B—3KANS—REVC C
Date SEPT 23, 2004 Drawn by LBM
inverting comp. 362K
Filename RC3KANS_ REVC_©292304.SCH | Sheet 4 of 12
B c [ D

123



Drawings & Schematics

Chapter 5

124

45V
R166 R265
AN JI AN
» 4.75K
e D33 vp=36v | 2+ D15,vz=3.6v
10K TH \J
Ré4 CMPZ4685— 8 CMPZ4688—
_PULSE_} AN 2 (LBck_sici_n} M
n-2 100K TH s . I 2-1 100K TH d— (7oK _sei]
c116 o1 use - 123 U36 - 154
—AAA S
= 215K I 1ok s
= R165
L= AAA =
45V inverting comp. ~ 3@0K
oK TH 45V +5V
D34, vz=3.6V rer v D16.vz=3.6v R106 R201
R16 \J 24.3K 4.75K 24.3k 4.75K
R4z CMPZ4685— R11 CMPZ4685=
(R2_PUisE_a_i AAA, 6 (iocK_sicz_int AAN 61
“-4 OKTH L s 1 ey 1eoK TH ug:B > )
c115 | e.1 u3s - 122 - 7 u3s - 153
AAA 7 . N d
= 215K IC—-LM339AN C—LM339AN
R164 R103
A =
inverting comp. 300K - inverting comp. 300K
+5Y
R14 R158 R259
1ok 24.3K 4.75K
R4Q
E_PusE_ AAN &
“-7 100K TH == 7EL_puLse|
c1o9 | o K256 5 — INVERTING COMPARATOR OPERATION — U26 ONLY:
9 use - 125
YW IC—LM339AN WITH AN OPEN (OR LOGIC HI) INPUT THE — TERMINAL WILL BE AT
= X APPROXIMATELY 2.3 V AND THE OUTPUT WILL BE A LOGIC LO (.065V).
WHEN THE INPUT IS AT A LOGIC LOW LEVEL (OR GROUND) THE — TERMINAL
RIS5 WILL BE AT APPROXIMATELY @.1 V AND THE OPUTPUT WILL BE A LOGIC HI (4.9 V).
L AM— THE UPPER AND LOWER THRESHOLDS ARE APPROXIMATELY
inverting comp. 389K 2.45VAND 2.3 V.
R15 - D31.v;=3.6v 7
] (0) Aeseardh Concepts, [nc.
[P o AAN
“-5 100K TH i R Title
=< =
ciie 0.1 R27 1 36 - 124 RC3KANS ANALOG BOARD
=L 215K IC-LM339AN
- ) Size Number Rev
s B B—3KAN5—REVC C
inverting comp. \w\sK_M Date SEPT 23, 2004 Drawn by LBM
Filename RC3KANS_ REVC_@92304.SCH | Sheet 5 of 12
A B I c [ D

RC3000 Antenna Controller




Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

125

A [ B | c D
— AR RN
20.0K 17 TH oKIITH AZ Processing and Limits R170
rov_re] ces [
) | "A-CW® +5v
1 1 vof_Az = a1 “P10@
1K . . A
inverting comp. A onﬁ:c:lmgm_‘z:n comp.
R111 cow 273
+8v KTH 1® 75K
= 4
AZ_in
ﬂ R208
= ; . % s
[ [v1:1 1K—CC TH . i - D35 5.62K
R178 BAS40-04 | ‘& MR e
1.0M ¥ G 2 -1 R281 1.eM 36 - 115
D-PBKE15A = VAZ to 3KDIG1B 5.62K
2
R91 R92
H)x/\( —AMW
200K 1X TH | 204
E )m\w“( = . Pol Processing and Limits c7e i
P-CW
] 2.43K 12 TH R4 vor_PoL |ﬂ_||s.w_v|42 P19
1K . .
RI13 o | [verting comp. non—inverting comp.
Hp13 R275
2KTH 75K
= 8 e
POL_in
R13 R202 - d
o ¥ AN j? s , LM339AN
3|1 1K—CC TH 5.62K
R177 02 BASee-04 | ‘g e
1M VLl -7 u3s - 113
PEKE15A VPOL to 3KDIG1B R283
= = 5.62K
(@) Researdh Concepis, Inc.
Title
RC3KANS ANALOG BOARD
4
Size Number Rev
B B—3KANS—REVC C
Date SEPT 23, 2004 Drawn by LBM
Filename RC3KANS_ REVC_©292304.SCH | Sheet 6 of 12
A B | c [ D




Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

A B8 I c [ D
Case A (ratiometric incl 85V Vcc)
remove R141 and R154.
““‘J Vel = K Vel_in - L
) 5 7 CASE B APPLIES, where K=(1.083 to 2.464) nominally 2.400,
Elevation Processing | REMOVE R144 & R150 7 and L=(2.215 to 5.25@), nominally 3.600
0.808V < VoffsetEL < 1.916V set to: +13 Vof_EL1 =2*Vpin 3 T Case B (normal analog incl.)
Case A: VoffsetEL = 1.2774V co1 remove R144 ond R150.
Case B: VoffsetEL = 1.8318V R131 R132 Tj Vel = M * Vel_in + N
Gasa C: Voffestfl = 1.3779V AN S AN = where M=(2.586 to 1.656), nominally 0.823
A Rise = Vof _EL1 and N=(1.512 to 3.574), nominally 1.93@.
365k 1% TH % 100K 12 TH
AN Case C (normal analog incl., @—9@ degree range)
EL_in s IC—LF412CN R144 v, A same as Case B.
B R ! z M =0.8222 N=2576
B MV = sv
-15 —CC TH E RIS W x = R61< 1.0 12 TH
R141 S ¥ 8 VEL N
R179 % - g D39 2.079 V
1.0M D4 g =
PE6KE11CA R143 (VEL_Noww ceo
= = 190K 12 TH co3 162 1X TH
Ciee, conP14 i IC—LF412CN BAS40-04 . EL_RANGE
. = 2741z Ho.o_ R150 10 [ %
0.1 Cose A: P14 =23.8 turns CW = W h = U9:D 13 /L_rovGe_eL_operaTe]
Case B: P14 =2.2 turns CW 274K 12 TH R59 . 1 U36-142
1 Case C: P14 =2.2 turns CW P AN * ~TC-LM339AN
"EGs” L nQH@._
= Comparator:
R260 P16 = Upper Trip Point = e vV
. 1.0M Lower Trip Point = 0.060 V
Non—Inverting comp. When VEL_N drops below 60 mV the
sV +15V output of the comparator goes lo,
+5v o ._n._ " o112 routing the VEL_S output to VEL.
e 4
VEL_S L s L el veL
5.11K 12 TH % . o ! % e J21 -3
D38
IC—-LF412CN BAS40—-04 IC-DG419
mes T o Ton] o
L 7
= ciee 1 [ oFF[oN
162k 1xTH  Vel_Stow = —8.9122 + Vel — 0.847V o
—15v =
Researdh Coneepis, Inc.
Title
RC3KANS ANALOG BOARD
Size Number Rev
B B—3KAN5—REVC C
Date SEPT 23, 2004 Drawn by LBM
Filename RC3KANS_ REVC_©92304.SCH | Sheet 7 of 12
A B8 I c [ D

126



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

AGC Channel 1

AGC_1_IN

-8 , ! AN_V3_IN
-8 { @M TH 3 i H 4 & LFa12CN ﬂ R128
R1 8 = W4 AMY
H m 7 1K-CC TH
1.0M TH m 5 R222 D19
LLilg L L ou )
s +11vQ =11VQ PeKES.2
V_AGC2
+11vQi
! ! R35
2-18
oM™ (D8 S Hon IC-LF412CN 825 12 TH
R27 ] m +5V
W
% =
1.eM TH Fy H M 2.1 il 2.1 - Vout = ( 1.7574V — Viog ) #3.821 3
9 ) 61.9K 12 TH ~ R262
= = =3 = = ‘c4s W 382 12T 7
IC-LMC662CN 162K 1X TH N oK

c54
100 pF
R191

= 93.1

7@ to 5@ ohm
minimum i.l. Pad
(10.4 dB)

16.2K 1x

Wmnm
162 12 TH

TH

61.9K 1 TH

[R_VRsS_sic2;

IC-LMC662CN

@ Researdh Conmepis, Inc.

e RC3KANS ANALOG BOARD

Size Number Rev

B B—3KANS—REVC C
Date SEPT 23, 2004 Drawn by LBM

Filename RC3KANS_ REVC_©292304.SCH | Sheet 8 of 12

D

127



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

128

A B I c D
J16
PRODIGT R
1 Revr_Pwr[~ <] R171
Gnd 1@00—-CC TH
RECEIVER . AV
K= R172100—CC TH
CN—22-11-2062 |=— +5v
L0
RESET_To_PRoien) .1
46 ,.T._ u24 uﬁ
— GPS 16 =
oo CPS cled , I oL [c12 4.7uF 25v
[] c11 6 -
Port 1 R -2 IWT_ " s cigl 4.7uF 25V
GPS ow_s | & 5 - in| 11 T
Vpwr_1 |m 8 7 [(20utA T2in| 10
GND - 5 3 13 [R1in ] R10uY 12
CN—103398—1 F—PS_RXE1@ 8 [Rzin KR201t]
2 10 PIN FLAT = and
CABLE CON. -
-hBLE 1 rc-Maxoze
47 = T U3e—4 PLD /O |
oB-s _ FG 0] U36-5 |
Y = ! : "7
I ! Comms
Port 2, ma-2 cizlseur, 33v 120 | 3860 | e et 1
L S e —— /75 70| U36~7 U361 souare_ o XD
FG - H 2.1 1 [ molU3B-8 3659 ounms o, RXDB
VPWR_2 — 4 = 16| U322 = I ! unreg = +24V0C
A 121, peity cigt : use-s8 [ore——1 olmere
GND -5 ) JUMPER PINS OF c12 ol Bei- w\fmﬂ._w 25v T U362 U36-52 E TXOA
— X1, X2, X3, X4 & X5 YRRt I myae U36-160 U36-53 |/ouwn ) RXDA
CN-103308-1 _L FOR FOR L d1 T |5 c1gl+ ! | i
10 PIN FLAT = - 14 o g il 11 470F 25v ” ”
CABLE CON. TXD of 3K 7 [r20ut4 12in] 10 ] e i
ON PCB T !
3 13 |R1inpR10ul 12 ¥ 1
toRXDOF3K  glRznNR2oufg T
5 3 gnd
Ju1 +5V _uu IC—MAX202E
RS-422 RS-232 pp-g PORC =
1 c127 u27
wroare OO S Eom IC—MAX489E
7 JUMPER ACROSS
to TXD of PC 1oTXD of pc w fx2_2} = T3 ]vec el TO SELECT
] SRR 8 - 2N\ [Ri2z ~ i 54
10 Gnd of PC to XD of pe H 5 b u? - Z Rabb — Fina 56
2| 10 B RE] W —l
oI (@) Researdh Coneepis, .
o |y o) s
= s - Title
— e NDf-7 RC3KANS ANALOG BOARD
4 MAX489E +
Size Number Rev
B B—3KANS—REVC C
bote SEPT 23, 2004 Drawn by LBM
Filename RC3KANS_REVC_@92304.SCH | Sheet 9  of 12
" B I c [ o




Drawings & Schematics

Chapter 5

$
<

J14
PB@ PB1/CA|

uss RiS

IC—LMSS5CN 18K TH

o

Trig Dschrg

i {e|riP]
(N
| HHH
]
x
&

-

out R168

(r)

‘mm«lm

Reset Vetrl

180K TH

3
(S|
\

31
S5 SM1 M

e
()

37 STATUS/BWR
34-|/BRD /BBEN
GND vee

== (o) 190 Hz CLOCK SOURCE
FOR PLD THING
F=1.49 7 ( (RA +2RE) « C)

|

@.839 uF TH

RCM21@0_J2

+5V

HPA_DIS_COM| JE—4

A oo geus
RIBE . o {A_os_w0] 461
424V 45v 475 +5V HPA Disable +24V

=

R62 R65 R189 20K
43.2K 12 TH 6.04K 12 TH 475 R233

Vref =20V 8

THE RABBIT HAS AN ON—BOARD
RESET CHIP THAT MONITORS THE
+5V SUPPLY. A LOW ON THE RESET
INPUT RESETS THE RABBIT.

226V
Trip ot 20V
R63 R64
4.53K 12 TH 4.02K 12 TH

= Active Lo logic output, remains
lo while Vcc is below threshold

14
C—ULN2003

uU17:8

[RESET_To_PRoDIGT)

C-ULN2003 o7
P

14002

129

or when USC is low, then remains
low for o time determined by the
capacitor value after Vec rises
above the reset threshold of 4.38V.
T=2000 +C,Tin msand Cin uF.

(2) Rresearth Coneepts. [nc.

Title

RC3KANS ANALOG BOARD

Size Number Rev

=) 7 7
w157 [ — B B—3KANS—REVC |  C

Date SEPT 23, 2004 Drawn by LBM

Filename RC3KANS_ REVC_@92304.SCH | Sheet 10 of 12

RC3000 Antenna Controller

A B | c [ D




Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

+5V

b
<

M 5V +5v 1
10K +5V T all
8 = =
o w) ) l G o]
ERNETE I [ I w1 g ol B c1ds, cise] o152, cua) c13t| crsy) €136 | 153 [Cudo o147 ords |csz | o134
i i i 3 a@ = = =
RIS 818 1212 |3 . el B 2l [ EIEIERE m, 001 T 00T 0.0 T 001" 001 001 a1 o1 ot ot et et | el
o |2)3|8] e SR 2|8 |2 gl |a! 1122 [
)|t o 18] 18] | I 1 L Sl <47 RN H
wl 3ol o o
EEEEEEEEFEEEEEFFFEREFEEFEEPE EEEE L
R EEE R R A A N A A T A R I R RS
RS I T R R HE
o_co_o_mwmwmmmo_ PUE R} mmwm g4 A5 A2 B
g S35 77777 = =3 g5¢85 £58 288888 22888 e sy
E‘m.SE@ = N L 1/0_K169
F|u IS 2 veeio|
4 o = W 0_ 170_K1868
= so——2*—i/0_B24 < _
Ame———i/0_s22 1/0_K166
[rFe_rxo} 6 1/0_B21 1/0_K165
[ —— V1Y u3e 1/0_K163 g3
(7o _swicr_o) 8 vo_g17 1/0_K161 ¥ ¥ w1
[or_swme_——2—{170_c48 1/0_J160) 1
10 GND
gl oo EPM7192SQC160-15 o :
NC
[/D_cw_pL} 12 1/0_C46 170_J158
[/D_ccw_PL] 13 1/0_C45 170_J157 =
7o_ow_] 14 Nvo_cas 1/0_J155
[/5_PL_RN 15 l/o_cat 1/0_J153
7o_up_st} 18 i/0_cae 1/0_J152 +5V
75_rer_rsT 17 lso_c3s 1/0_J150
18 veeio|
oND
L e
= E‘S 1/0_C37 1/0_J149| R301 R300
E_owrm——22 1i/0_c35 1/0_J147
[7aner_ci——21i/0_c33 170_J145)
22 1/0_1144 +5v
RN (pato p- T 10K | 1.eK
(p_ms)——2511/0_D62/15P-TMS 1/0_1142/I1SP—TCK ._M _m
s sm——2%1/0_D61 1/0_1141 P .
z _‘880_0 GND .
+ [ro_sm_e——28\/0_ps9 10_1139
1/0_ D57 170_1137 ™S
\/0_D56 1/0_1136
170_1134
o bes 1/o_133—21 o ris_wooe) ™
1/0_D53 _ - _PLD_ ey 1 %,
1/0_D51 vo_nnat|—22—fg ror 4 —
2 o I L w206
= \/0_D49 1/0_1129
\/o_Ese 1/0_H128 1.0K
170_E78 170_H126
1/0_E77 1#0_H125 i
1/o_H123{—B% o rau 3] =
\/0_E75 -
1/0_E73 1#0_H121 /Q_DWN_EL|
- ne|—82
: 33 . szsszs szzazs s 127) Resesrdh Cencepis. Inc
vecio 9 tm-owne PR §38588 S22t 2R ow
§E8sge tPed88 _. BBEEE: o 8858556055555 E o o
LI L I O A = B B B B | 5G9 AAdAAdAdAdlesae U PO I3} Jdd oo oo
QLR FLRRLLL o5 RRR88F¢05 2888888088888 —
SEEEEEEEEEEEFEEFEEEEEEEEEEEEF EERERERRERE = RC3KAN5 ANALOG BOARD
= e B o (3] 18] & < 1] 4] ] o ¥ [d "
2 (5] 8] |8 8|5 | 2 m = (2|7 (B BIE]E Jm H HIEIE]H M_ K M_ M M_ K m, mma Number SKANS—REVC Rev c
o |l 1ol 5] 2] 1B | Bl [g] 18] g | £l lof [o o Lol ot of 21 (5] | (BI[B][%) |3 15 Lo B— _
Al =Rl g dl | SRl
o o [ 8 3 [
= = e Date SEPT 23, 2004 Drawn by LBM
+5v +5V +5v
Filename RC3KANS_REVC_@92304.SCH |Sheet 11 of 12
" B I c [ o

130



Drawings & Schematics

Chapter 5

RC3000 Antenna Controller

A _ 8 | c >
cloa |, 0.01
e.01 pd
R255 316k D44 . B ol n._ﬁm .0 s =
MWV +15V @ 200 mA (300) Gaw—pt VinLM2675—-ADJ M N‘@_ i =
+15v oFF 8 47uH
u23 |, cog 0.01 ..H< 15MQB40N oN/OFF _ GND R287
i 7 T S 5] +N,_~m,u< use 2 u c27 €137
@ — VinLM2675-ADJ + y i+
Gy o M N o2 Ny S 245k c26 2 +5V @ 750 mA (975)
15MQ040N c106 [ON/OFF oD 160uH V-LM20418 120uF, 50V \W\T._ 120uF, 58V \b}o;
€13 3¢ im R254 cle7 2fonsore apu]” R268 _
120uF, 50V 0.1 249k C15_% &0 255K -
1200F, S0V \\T: I c118
. _— o o1 F  +v_row
—— e 20 . §
R270 3
@ 237 33uF, sev D49 Ers Bl 1 oo s 2 o
Ga—p} 7 \inlM2675-aDJ| T 1 N <
c1zz 00012 15MQB40N on/oFF_ oo | ° 8uH 1 47.2v 8 650 mA (850)
LY WNu D46 R286
30.9K fono) C154 nn c155 Z14 JUMPERING
o o cao 240k c2oE 1-2 = 7.2V (DEFAULT)
D42 ust s R271 120uF, 50V \ﬁ\w_ 120uF, uSLs.__ FOR PRODIG
feer) »] . . 7 [ i Vbs 2-3 = 24V
Gzst—Pp} +Vin Fol L2 28 R277 S~ - e
VS—LM2597—-ADJ P ~ - FOR BEACON RECEIVER
15MQR4eN Hrag Outl g N 237 T —
126 SD/SS Delay GND 100uH
T~ D4t R267 c22 c125 c128
i+ e = = it
15MQe4eN 120uF, SOV 21 R278 7= 2V
c21 C24 | 01 u3e 0
210 cisy, 0ot =
2.49K u34 D48 Fb bl f\ 4
— . I 2— 1 3uF, Sev P+ lvinlmzezs—ad0| T P SN z10 %
S e VY _ Wl g Jap A, fe12v)
T = = V—LM2991S 274 15MQR4ON [ON/OFF  GND
z 4 5 —1Sv-1sv R290 +12V @ 400 mA (550)
=18.5v)——— GND ouT| C144 C143 =
—16.5V J aask E c28 & 24 c25 % Ao}
bl B 1200F, uﬁg 1200F, E 21 EXT — 202 mA
- = 3 o
15V @ 100 mA (150) S — =
(@) Researdh Concepis, Inc.
Title
RC3KANS ANALOG BOARD
Size Number Rev
B B—3KAN5—REVC C
Dote SEPT 23, 2004 Drawn by LEM
Filename RC3KANS_REVC_@92304.SCH [Sheet 12 of 12
~ B I c _ o

131




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


