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Imbrosiuschion

1.1.4.2 Other Features

Table 1-1. Features

Feature Description
Automatic Gamn The KST-2000A/B mcorporates a closed koop control systern that
Control maintains the system's conversion gain {as measwred from the IF input bo
tive Ku-Bland SSPA outpast) at the user's preset value despite the effects
of temperature, aging, and cable loss. This feature is provided for use
with Combech EF Data S5PAs up to and inchedng 20W.
Uptionad [F on ng.
It Onstpurt of 70 or
140 MHz
Redundancy Each KST-2000AB conwerter unit contains the bogic and switch drivers
Controller (Built-in) necessany for redundant configuratons when used with the EJU-2000.
Selectable Serial There are several selectable seral communications:
Commamication
=  ElA-Z32, EIA-485, or EIA-422 half-duplex
= 300 to 18200 baud rate
= BN1 TE2 and TOZ2 (information bi i bits
Keypad/Display An optional weatherproof keypadidsplay designed to confrod the KST-
2000AB configuration parameters and to monitor the fault system.
L-Band Recaived An isolated output covers the B850 to 1700 MHz downink bands.
Power Monitor Outpast
Internal or Extemnal The KST-2000AE"s intemal reference may be locked to an external
Referencs standard at 5 or 10 MHz in order to reduce the system frequency emors.
to that set by the extemnal reference; or the high-stabiity, electrically and
mechanically iunable intemnal reference may be used.
Extemnal LED A GREEN LED indicates prime power ON when blinking and TX RF
Indficators for Power power ON when steady. A RED LED indicates a summary fault
On and Fault
Indication
Power Factor All KST-2DD0AE power supplies hawe power factor comected power

Comected Intemal

supplies.

Flexible HPA options.

The K5T-2000A/B converter has bulit-in monitor and control circuitry and
fumchions that operate with the following equipment

= KET-2000AB product line S5PAs
« Selecied other 35PAs
= Selected Traveling Wave Tube Amplifiers {TWTAs).

This flexiblity enables adjusfing the system’s power oufput fto mest
ication irements T ing the HPA

Industry Standards
Met

=« [ES5 308 and |[ESS 308
= FCC radiated emissions requirements

The KST-2000AB system components are completely weatherproof
units designed for the harsh environments of antenna-mounted systems.
The system's operating parameters can be monitored and controlled
using Windows ™ based MAC software with a personal computer, a
keypadidisplay bult into the KST-20004/8. or a hand held KP-10 as
described in Chapter 3.
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Note: For a redundant system, each KST-2000A/B must have a different serial address
for the M&C through the RJU-2000 to work properly. Also, due to the parallel nature of
the M&C interface only EIA-485, and EIA-422, communications are supported
through this device.
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Figure 3-2. 1:1 Redundant System Block Diagram
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3.2

Initial Setup Redundant System

The following procedures are necessary to laboratory test a redundant KST-2000A/B system for
the first time. Refer to the “Communications with Redundant Systems” section in the “M&C
Software for Windows™”” manual.

Step Procedure Remarks

1 Ensure that the system is set up , except the HPA wa-
veguide switch must be connected to a coupler termi-
nation or attenuator. and that the output of the wave-
guide switches have not been attached to the OMT.

2 Remove the CA/WR11915-1 cable connection Unit A determination is made by the PL/8084-
between J2, REMOTE, of the KST-2000A/B, unit B, 1 cable P1 connection.
and the RJU-2000.

3 Apply AC power to KST-2000A/B, unit A.

4 Using a KP-10, or a PC equipped with a terminal, or KST-2000A Default Communication
Windows™ based M&C program, ensure Parameters:
communication with unit A via the RJU-2000 Remote Address 1
connector J6. If communication is established use the | Baud Rate 9600
address command (<add/AS_x{cr}) to set unit A to Parity Even
address 2. Stop bits 2

Data Length 7 bits

If communication is not established begin trouble-
shooting. Ensure the proper cabling from the 1. Using the KP-10 or terminal pro-
computer to the RJU. Ensure that the communication gram, send a miscellaneous com-
parameters of the computer match that of the KST- mand such as EQUIPMENT TYPE
2000A. Ensure the proper mode of communication is (see Appendix B.8).
being used (RS-485 or RS-422 see page 2-6 of this 2. Confirm a response is displayed.
manual). If necessary connect directly to KST unit A, 3. The Windows™ based status screen
use RS-232 if the cabling is available. Use a terminal will turn from RED to GRAY when
emulator and poll the KST with the command communications with the
<*/AS_{cr}, this will globally poll the KST for it's KST-2000A/B is established.
address which is the most common problem.
Delete If the communication parameters for the
system are not known, the Windows[ based M&C
system has a utility that will search all combinations of
address, baud rate, and parity until communication is
established with the system.

5 1. Repeat steps 2, 3 and 4 for Unit B.
2. Ensure that the remote serial address differs from

Unit A, typically set to address 3.

6 Reconnect the M&C cable between J4 of the
RJU-2000 and J2 of KST-2000A/B Unit A, and
between J5 of the RJU-2000 and J2 of KST-2000A/B
Unit B

7 Ensure that serial communications through the The Windows™ based status screen will turn

RJU-2000, J6 connector, to each KST-2000A/B is still
possible (RS-485 or RS-422 only).

from RED to GRAY when communications
with the KST-2000A/B is established. Use
option/configuration to select redundancy.
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Customer Service

Contact the Comtech EF Data Customer Support Department for:

e Product support or training
¢ Reporting comments or suggestions concerning manuals
e Information on upgrading or returning a product

A Customer Support representative may be reached at:
Comtech EF Data
Attention: Customer Support Department
2114 West 7th Street
Tempe, Arizona 85281 USA
480.333.2200 (Main Comtech EF Data Number)
480.333.4357 (Customer Support Desk)
480.333.2161 FAX

To return a Comtech EF Data product (in-warranty and out-of-warranty) for repair or replacement:

e Contact the Comtech EF Data Customer Support Department. Be prepared to supply the
Customer Support representative with the model number, serial number, and a description of
the problem.

e Request aReturn Material Authorization (RMA) number from the Comtech EF Data
Customer Support representative.

e Pack the product initsoriginal shipping carton/packaging to ensure that the product is not
damaged during shipping.

e Ship the product back to Comtech EF Data. (Shipping charges should be prepaid.)
For Online Customer Support:

An RMA number request can be requested electronically by contacting the Customer Support
Department through the online support page at www.comtechefdata.com/support.asp.

Click on the “RMA Request Form” hyperlink, then fill out the form completely before sending.

Click on “Return Material Authorization” for detailed instructions on our return procedures.

Send e-mail to the Customer Support Department at service@comtechefdata.com.

For information regarding this product’ s warranty policy, refer to page xi.
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Preface

About this Manual

This manual provides installation and operation information for the Comtech EF Data
Ku-Band Satellite Transceiver. Thisis atechnical document intended for earth station
engineers, technicians, and operators responsible for the operation and maintenance of
the KST-2000A/B.

Trademarks

Product names mentioned in this manual may be trademarks or registered trademarks of
their respective companies and are hereby acknowledged.

Warnings and Cautions

WARNING indicates a potentially hazardous situation that, if not
avoided, could result in death or seriousinjury.

CAUTION indicates a hazardous situation that, if not avoided, may
result in minor or moderate injury. CAUTION may also be used to
indicate other unsafe practices or risks of property damage.

Indicates information critical for proper equipment function.

IMPORTANT

Reporting Comments or Suggestions Concerning this Manual
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Comments and suggestions regarding the content and design of this manual will be
appreciated. To submit comments, please contact the Comtech EF Data Technical
Publications Department.

Related Documents

Conmtech EF Data KP-10 External Keypad Installation and Operation Manual
Comtech EF Data Windows based Monitor and Control software for Comtech
EFData Satellite Terminals Installation and Operation Manual, part number
MN/M& CWIN.IOM.

Installation Guidelines Regarding Power Line Quality

As acompany with many years of experience selling and servicing equipment installed
around the world, Comtech EF Data has become familiar with the varying quality of the
AC power grid around the world. The following offers some installation guidelines that
should help ensure areliable installation.

Surge suppression: High voltage surges can cause failure of the power supply.
These surges are typically caused by circuit switching on the main AC power
grid, erratic generator operation, and also by lightning strikes. While the
transceiver does have built in surge suppression, if the unit will beinstalled in a
location with questionable power grid quality, Comtech EF Data recommends
installation of additional power conditioning/surge suppression at the power
junction box.

Grounding: Thetransceiver provides agrounding terminal. Thisis provided to
allow the user to ground the transceiver to the antenna s grounding network. All
components installed at the antenna shall be grounded to a common grounding
point at the antenna.

Electrical welding: If welding needs to take place at the antenna, disconnect al
cables from the transceiver except for the ground wire. Cap all RF connections
with terminations. Thiswill prevent damage to the input/output circuitry of the
transceiver.

Lightning: Lightning strikes on or around the antenna will generate extremely
high voltages on all cables connected to the transceiver. Depending on the
severity of the strike, the transceivers internal surge protection combined with the
recommended external suppression may protect the transceivers power supply.
However, if the installation will be in an areawith a high probability of lightning
strikes, Comtech EF Data recommends the installation of surge suppression on
the RF and |F cables. One source of these suppressorsis PolyPhaser
(www.polyphaser.com)

For further information, please contact Comtech EF Data.
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Warranty Policy

Comtech EF Data products are warranted against defects in material and workmanship
for a period of two years from the date of shipment. During the warranty period,
Comtech EF Datawill, at its option, repair or replace products that prove to be defective.

For equipment under warranty, the owner is responsible for freight to Comtech EF Data
and all related customs, taxes, tariffs, insurance, etc. Comtech EF Datais responsible for
the freight charges only for return of the equipment from the factory to the owner.
Comtech EF Data will return the equipment by the same method (i.e., Air, Express,
Surface) as the equipment was sent to Comtech EF Data.

All equipment returned for warranty repair must have avalid RMA number issued prior
to return and be marked clearly on the return packaging. Comtech EF Data strongly
recommends all equipment be returned in its original packaging.

Comtech EF Data Corporation’ s obligations under this warranty are limited to repair or
replacement of failed parts, and the return shipment to the buyer of the repaired or
replaced parts.

Limitations of Warranty

The warranty does not apply to any part of a product that has been installed, altered,
repaired, or misused in any way that, in the opinion of Comtech EF Data Corporation,
would affect the reliability or detracts from the performance of any part of the product, or
is damaged as the result of use in away or with equipment that had not been previously
approved by Comtech EF Data Corporation.

The warranty does not apply to any product or parts thereof where the serial number or
the serial number of any of its parts has been altered, defaced, or removed.

The warranty does not cover damage or loss incurred in transportation of the product.

The warranty does not cover replacement or repair necessitated by loss or damage from
any cause beyond the control of Comtech EF Data Corporation, such as lightning or other
natural and weather related events or wartime environments.

The warranty does not cover any labor involved in the removal and or reinstallation of
warranted equipment or parts on site, or any labor required to diagnose the necessity for
repair or replacement.

The warranty excludes any responsibility by Comtech EF Data Corporation for incidental
or consequential damages arising from the use of the equipment or products, or for any
inability to use them either separate from or in combination with any other equipment or
products.

A fixed charge established for each product will be imposed for all equipment returned
for warranty repair where Comtech EF Data Corporation cannot identify the cause of the
reported failure.

Xi
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Exclusive Remedies

Comtech EF Data Corporation’s warranty, as stated isin lieu of all other warranties,
expressed, implied, or statutory, including those of merchantability and fitness for a
particular purpose. The buyer shall pass on to any purchaser, lessee, or other user of
Comtech EF Data Corporation’s products, the af orementioned warranty, and shall
indemnify and hold harmless Comtech EF Data Corporation from any claims or liability
of such purchaser, lessee, or user based upon allegations that the buyer, its agents, or
employees have made additional warranties or representations as to product preference or
use.

The remedies provided herein are the buyer’ s sole and exclusive remedies. Comtech EF
Data shall not be liable for any direct, indirect, special, incidental, or consequential
damages, whether based on contract, tort, or any other legal theory.

Xii



Chapter 1. INTRODUCTION

This chapter provides a description and the specifications for the KST-2000A/B satellite
terminal system. The converter unit and 8 Watt SSPA are shown in Figure 1-1.

Figure 1-1. KST-2000A/B Converter Unit and 8 Watt SSPA

Various configurations of the KST-2000A/B Ku-Band satellite terminal system are
available with both optional and standard equipment.
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1.1

111

Description

The KST-2000A/B Ku-Band satellite terminal is a high-performance, full-featured
transceiver designed for outdoor operation. The converter unit controls external High
Power Amplifiers (HPAS). Automatic Gain Control (AGC) from the converter input to
the HPA output assures power output stability over varying conditions for up to 40W
Comtech EF Data Solid-State Power Amplifier (SSPAS).

Note: For TX only application, downlink functions and hardware are not supplied or
available.

Receive Reject Filter

The KST-2000A/B is capable of operating over an uplink frequency of 13.75to 14.5
GHz. Dueto the proximity of the lower end of this band to the upper end of the Ku
receive band, it is possible for the upconverter to radiate noise power in the upper range
of the receive band.

If the transceiver Rx frequency is above 11.9 GHz, Comtech EF Data recommends
installing the supplied Receive Reject Filter (Figure 1-2) on the output of the SSPA for
single-thread systems and the output of the switch on redundant systems.

Figure 1-2. Receive Reject Filter




Ku- Band Satellite Transceiver

Revision 9

Introduction MN/KST2000AB.IOM
1.1.2 Recommended Maintenance
The fans utilized by the KST SSPAs are designed for long life even in aharsh
environment. They are still mechanical devices subject to wear and may need
replacement after several years. Industry environments, fan shroud removal facilitates
clearing the heat sink of accumulated dust.
Once ayear (or sooner depending on environmental conditions), the SSPA heat sink
should be cleaned.
To perform this maintenance:
1. Disconnect power from the SSPA
2. Remove the fan shroud assembly
3. Using compressed air, blow through the SSPA hesat sink to remove
any foreign object accumulation that may be obstructing airflow.
4. Reinstall the supply and fan assembly.
No routine maintenance is required for the KST base unit.
1.1.3 Areas of Operation:

The areas of operation are as follows:

Converter

HPA

KST-2000A Only — Low Noise
Amplifier (LNA)

KST—-2000B Only — Low Noise
Block (LNB) Assembly

FSK Remote Commands (Single-
Thread Configuration only)

Convection cooled up/down converter with an internal
power supply and microprocessor-based Monitor and
Control (M&C). The converter contains a wide band block
Ku- to L-Band down converter in the KST-2000A, or this
function may be performed in an external Low Noise
Block converter (LNB) in the KST-2000B.

Offered with various power output capabilities.

LNAs with and without a Transmit Reject Filter (TRF) and
various noise temperatures or noise figures are available.

LNBs with various frequency coverage are available.

Modifications have been made to the KST-2000A
firmware and hardware to permit monitor and control
from the front panel of select Comtech EF Data Satellite
Modems. Currently the CDM-550T and CDM-600
modems can monitor and control the KST-2000A. This
control is transmitted via an FSK signal superimposed on
the RX connection.




Ku- Band Satellite Transceiver
Introduction

1.1.4 Features

Revision 9
MN/KST2000AB.IOM

1.14.1 Full Ku-Band Transmit and Receive Coverage

13.75 to 14.5 GHz

14.00 to 14.5 GHz

10.95 to 12.75 GHz

13.75to 14.5 GHz
14.00 to 14.5 GHz
10.95 to 11.70 GHz

11.70 to 12.20 GHz
12.25to 12.75 GHz

K ST-2000A Only

Transmit range in 1 MHz
Transmit range in 1 MHz (Optional)

Receive range in 1 MHz steps

K ST-2000B Only
Transmit range in 1 MHz steps for HPAs of < 40W

Transmit range in 1 MHz steps for HPAs of > 40W (Optional)

LNB-Select: Receive range in 1 MHz steps

1-4
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1.1.4.2 Other Features

Table 1-1. Features

Feature Description
Automatic Gain The KST-2000A/B incorporates a closed loop control system that
Control maintains the system’s conversion gain (as measured from the IF input to
the Ku-Band SSPA output) at the user’s preset value despite the effects
of temperature, aging, and cable loss. This feature is provided for use
with Comtech EF Data SSPAs up to and including 40W.
Optional IF Optional on ordering.

Input/Output of 70 or
140 MHz

Redundancy
Controller (Built-in)

Each KST-2000A/B converter unit contains the logic and switch drivers
necessary for redundant configurations when used with the RJU-2000.

Selectable Serial
Communication

There are several selectable serial communications:

e EIA-232, EIA-485, or EIA-422 half-duplex
e 300 to 19200 baud rate
e 8N1, 7E2, and 702 (information bits, parity, stop bits)

Keypad/Display

An optional weatherproof keypad/display designed to control the KST-
2000A/B configuration parameters and to monitor the fault system.

L-Band Received
Power Monitor Output

An isolated output covers the 950 to 1700 MHz downlink bands.

Internal or External
Reference

The KST-2000A/B’s internal reference may be locked to an external
standard at 5 or 10 MHz in order to reduce the system frequency errors
to that set by the external reference; or the high-stability, electrically and
mechanically tunable internal reference may be used.

External LED
Indicators for Power
On and Fault
Indication

A GREEN LED indicates prime power ON when blinking and TX RF
power ON when steady. A RED LED indicates a summ