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1.0

2.0

IDENTIFICATION OF APPLICANT AND EQUIPMENT

1.1

1.2

1.3

Applicant:

Information Transmission Systems Corp.

375 Valley Brook Road

McMurray, PA 15317

The above name and address is printed on a label attached to the rear panel of the equipment.
Equipment and Model Number: ITS-5724

This information is provided on the front panel of the equipment.

ITS Corporation shall mamfacture this product in quantities necessary to satisfy market demand.

TECHNICAL DESCRIPTION - MODEL ITS-5724

2.1 Introduction

The ITS-5724 is a complete digital transmitter capable of operating as television transmitter at
an output power of 15 watts (average). Functionally, the ITS-5724 is comprised of a QAM
modulator, upconverter/amplifier tray and an external 10 pole WCS bandpass channel filter. The
modulator receives a 28 Mbit/sec serial bit stream, consisting of multiplexed MPEG-2 transport
streams, translates the signal to a Quadrature Amplitude Modulated (QAM) format, converts the
digital information to analog, and modulates the signal to IF (44 MHz). The 64 QAM IF signal
from the modulator is applied to a SAW filter at the input of the upconverter/amplifier which
provides spectral shaping of the 64 QAM IF signal thus providing performance repeatability
between various 64 QAM modulators. The modulator tray’s IF output is routed to the
upconverter/amplifier tray for IF signal processing, upconversion to one of four channels in the
Wireless Communication Service (WCS) frequency band (2305 - 2320 MHz and 2345 - 2360
MHz), and final amplification. The upconverter/amplifier tray utilizes ALC circuitry for
automatic level control of the output signal to maintain a constant power level. The output of
the upconverter/amplifier is filtered using a Coleman Microwave 407 625 10 pole WCS bandpass
channel filter in accordance with the emission Limits specified in Part 27 of the Rules and
Regulations. Both modulator and upconverter/amplifier trays are 19-inch rack mount assemblies
and can be supplied with or without a cabinet. Both trays are supplied complete with cables and
cabinet slides.

Parameters and specifications for operation of this unit as a digital transmitter are provided on
the following pages, and a complete circuit description and alignment procedure are aiso
inchided in this report. Refer to the overall system block diagram and the particular referenced
schematics in the attached circuit description section of this report.
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Technical Specifications

Type of BIMISSIONS .......ivvvnnivririiiiniinie et ns e 6MOODTW
Frequency Range .............. 2305 to 2320 and 2345 to 2360 MHz (any of four 6 MHz channels)
Output POwer RANE ......ovivviiiiiiriiieniriin s 15 watts average
DC voltage and total current of final amplifier stage...............cccoeeie. 10 volts DC at 28 amps

(Class A - Not RF power dependent)

Performance Specifications

Operating Frequency Range ..............ooooiiiiiiiiinnnn 2305 to 2320 and 2345 to 2360 MHz
RF output - Nominal:
POWET ... osenieeresnseiaasssrasaneneisenrasstasenratsesaerranrstassasatsnirasnssns 15 watts average
IPEGAIICE ... eevneiiainiiinneimi e s ti et e ettt a st e st 50 ohms
COTIIEE CEOT v v e e eeereananss e n s metesaasareasasrnrnsssensnernaaaatiotrasrssnnrrassssssnnes Type N
Input (MOQUIALOT) ....cvvvnvriiceiiiiriri it QAM, MPEG-2 Transport Stream
BIPEAAANICE: . ..evnnivenremieetitiar et e e n st 7582 (BNC)
Qut-of-Band Powet:
2320-2345 MHZ ....covvvninininieiiiin e 80 +10Log{15W)dB = 91.8dB max
below 2300 MHz and above 2370 MHz ............. 70 +10Log(15W)IB = 81.8dB max
2300-2320 MHz and 23452370 MHz ............... 43 +10Log(15W)dB = 54.8dB max
Electrical Requirements
Power Line Voltage
MOQUIALOT . .. .o veneneeaneranneetiaereannnienransasasnrnrnanasnse 90 to 132 VAC,47 to 63 Hz
Upconverter/AMPHET .........oovvvrrieiiininiis 117 VAC £10%, 60 Hz or

220 VAC +10%, 50 Hz

IMOBUIALOL .+ o eneeten s et tereneasenssenrrseaeassasensarn e e tetabsasannatssssaansssnrons 55 watts
Upconverter/ AMPUFIEr ........oovvivimiiiiii 550 watts
Environmental
Maximum Altitude
MOBUIALOL ... oeveeaeeevesvmeeeeetsiirnrt e s raassnraraaaairarnneasanass 10,000 feet (3,050m)
Upconverter/AmPHfIEr ........coovvieminmeeniii 12,000 feet (3,660m)
Ambient Temperature
IMOBUIALOT. . e eetteteeece ettt sis e emere et s bs st e e ne i aa s st ssta st ianrsanes +5° t0 +45°C

Upconvertet/AMpLfIEr .........coooconniiiiinii 0° to +50°C
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23 Performance Specifications -continued

Mechanical - B
Dimensions: (WxDxH)
MOBULALOT. ... vvvereeereecnirnmnerannenn 16.9" x 17.7"x 1.73" (43.0cm x 45.0cm x 4.4cm)
Upconverter/Amplifier .................. 19" x 21" x 8.75" (48.3cm x 53.3cm x 22.24cm)
Weight:
R TTITrTe, SUTRTT U PO PP P PP PRSP P LS PTLT LTI 11 tbs. (5.0 kgs)

Upconverter/AMPHAET .......ooooiiiiriieeeee 47 Ibs. (21.3 kgs)




2.0 TECHNICAL DESCRIPTION
2.4 Circuit Description
The ITS-5724 Digital WCS Transmitter can be subdivided further as follows:

Modulator .Reception Digital Interface Card
-QAM Modulator Card
-Supervision and Management Card
-Power supply Unit

Upconverter/ Amplifier - IF Processing Module
- Power Amplifier Module
- Power Supply Module
- Control Monitoring Module
- L.0./Upconverter Module
- Backplane Board
- Front Panel LCD Display
- Keyboard Entry Board
- LCD Display
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2.4 Circuit Description

Modulator Tray

The modulator tray generates a 64 QAM digital IF output which is used to drive the
upconverter/amplifier tray. The modulator also provides processing of the MPEG2 bit stream received
from program encoding and multiplexing equipment.

The modulator comsist of a Reception Digital Interface Card, DVB-QAM Ewncoder Card, QAM
Modulator Card, Supervision and Management Card, and Power Supply Unit.

The Reception Digital Interface Card provides connection of the modulator to encoding equipment
through a proprietary RS422 (M2P) parallel interface or to multiplexing equipment through a DIVICOM
Rx Int interface.

The DVB Emcoder Card provides channel encoding of the bit streams and associated clock signals
transmitted by the Reception Digital Interface Card. Bit streams are encoded in compliance with DVB
recommendations for transmission to the QAM modulator function. The DVB QAM Encoder functions
include; energy dispersal (scrambling), Reed/Solomon forward error detection, interleaving, differential
inner encoding, QAM symbol mapping.

The QAM Modulator Card provides square-root Nyquist filtering in compliance with DVB
recommendations, and amplitude modulation of two carriers in phase quadrature (QAM).

The Supervision and Management Card supervises the PQM2100 unit through processing of fault
indications supplied by the various cards of the unit. The corresponding major and minor alarms are
transmitted through relay contacts.

Local configuration access to the modulator cards is available via the front panel keypad/display or using
a PC connected to the RS-232 interface. Remote configuration access is provided through a Ethernet
(LAN) interface. Test functions activated via the operating software options allow Unit and link
supervision.

The front panel of the modulator contains a Keypad/LCD display, two LED fault indicators, and two
LED status indicators (Test and On). Also included on the front parel are IF, clock (ClK), baseband 1
signal, and baseband Q signal output test ports (refer to Chapter 4: Operation of the Installation and
Operation Manual, included in Exhibit III of this report, for a complete description of front panel
operation).

The power supply produces tertiary voltages used to operate the various cards of the unit from
a standard 115VAC and 47 to 63 Hz supply.
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2.4 Circuit Description - continued

Upconverter/Amplifier Tray

IF Processing Module

The input to the Upconverter/Amplifier tray is the IF output from the QAM modulator tray. The 64
QAM IF output signal from the modulator is applied to the IF input jack (J1) on the rear of the tray. This
IF input signal is then fed to the IF Processing Card (1585-3108).

The IF signal enters the card at J1 and is transformer coupled for impeadance matching of the IF signal
(7562 to 50€2). The signal is then applied to an adjustable resistor pad network which allows for three IF
input level ranges of 10 dB each. The signal is amplified and applied to a 6 dB transformer directional
coupler which provides a sample to a peak detector in the ALC portion of the circuit. The main output
of the coupler is fed to frequency response correction circuitry which consist of four adjustable notch
fillers. The frequency response correction circuit may be removed using on board jumpers. The output
of the frequency response corrector is amplified and applied to a PIN diode attenuator. The ALC
circuitry takes a peak detected sample of the IF signal and generates an ALC voltage which biases the
PIN diode attenuator. The ALC circuit senses any change in the IF level and automatically adjust the
loss through the PIN attenuator to compensate, thereby maintaining a constant IF output regardless of
minor changes in the input signal. The ALC circuit uses a DC level generated externally to control the
output power level. There are two possible bias voltage inputs. The first, Inner Loop, is generated form
a peak detected sample of the output amplifier. The second, Outer Loop, is used only if an external final
amplifier tray is connected to the system. If both Inner Loop and Outer Loop inputs are used, the signal
that is the largest in level controls the ALC circuit.

The ALC circuit may be bypassed by placing swich SW2 in the manual position. When the ALC circuit
is disabled, the loss through the PIN atienuator is adjusted by a manual gain potentiometer which then
directly controls the output in a manual fashion.

The ALC circuit also contains a average detector which detects the average level of the IF signal. This
average level is compared to the output of the peak detector and if the average level approaches the peak
level, indicating a loss of modulation on the IF signal, a mute signal will be generated muting the IF.
This prevents against Overpower conditions in situations where the modulating signal is interrupted. The
ALC circuit provides several front panel LED indicators including: Peak Vs. Average Fault, I/P Fault,
Mute, and ALC Fault.

The output of the PIN diode attenuator is amplified an applied to three sections of group delay
equalization which compensate for group delay created by external filters. Each section of group delay
may be removed from the circuit using on board jumpers. For non-adjacent analog applications, Delay
Equalizer 1 is removed from the circuit. For adjacent analog applications, all three sections are used.
For adjacent and non-adjacent digital applications, Delay Equalizer 3 is removed from the circuit. The
output of the delay equalizer circuit is fed to a 6 MHz lumped element bandpass filter. The bandpass
filter may be removed from the circuit using on board jumpers. The bandpass filter may also be
bypassed through a SAW filter when tight filtering of the IF is required.

The output of the bandpass filter is applied to a linearity correction circuit which compensates for
compression in later stages of the system. The output of the linearity correction circuit is fed to a 6 dB
transformer directional coupler which provides a front panel sample of the IF signal. The main output of
the coupler is connected to the output of the IF Processing Card (J1B).




2.0 TECHNICAL DESCRIPTION
2.4 Circuit Description - continued
Frequency Generator/Upconversion/PLL Module

The Frequency Generator/Upconversion/PLL Modu.c ¢ “nsist of a L.O./Upconverter Board
(1585-3117), Interdigital Filter (2140-1006), and a Single stage Amplifier Board (1585-3101).

The L.O./Upconverter Board generates a UHF L.O. frequency using a voltage controlled oscillator
(VCO) IC (VB04MEOI). The VCO is locked to an external precise 10 MHz reference using a frequency
synthesizer PLL IC (LMX2325TM) in a phase lock loop configuration. The LMX2325TM is a high
performance frequency synthesizer with integrated prescalers and uses a proprietary digital phase lock
loop technique to produce a very stable low noise signal that is used to control the VCO frequency. The
desired L.O. frequency is selected using the front panel LCD display/keypad. The Control Monitoring
Assembly detects the keyboard input and routs the serial data to the serrial data input of the PLL IC.

Under normal operating conditions, the external 10 MHz precise reference input will be routed to the
oscillator input of the PLL IC through a magnetic latching relay (K1). IF the external precise reference
is removed the retay will open and an internal 10 MHz reference oscillator IC will be routed to the

oscillator input of the PLL IC.

The L.O. signal from the VCO is buffered to an internal microstrip coupler which provides an L.O.
sample that is routed to a rear panel jack. The L.O. signal is then amplified by an IC amplifier (U8) to a
sufficient level to drive the L.O. input of an IC mixer(U10). An IF input to the mixer is provided via
the TF Processing Assembly. The output of the mixer is amplified by an IC amplifier (U12) and fed to
the RF output jack of the board (J8).

The RF signal is then fed to a 6 MHz bandpass interdigital filter (2140-1006) which selects the desired
conversion frequency (L.O. - [F) and attenuates any undesired signals generated during the mixing
process.

The RF output of the filter is then fed to the Single Stage Amplifier Board (1585-3101) which consist of
a single IC amplifier (VNA-25) with a gain of 14 dB. An RF sample is obtained using a microstrip
coupler (J2). The main RF output is connected to the output jack of the module (J8).
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TECHNICAL DESCRIPTION

2.4 Circuit Description - continued

Power Amplifier Module

The Power Amplifier Module consist of an 80W PEP Amplifier Module (1585-3102), 5 Section Bias
Board (1585-3109), and Dual Power Detector Board (1585-3125).

The 80W pep Amplifier provides both amplification and Feed Forward distortion cancellation. This
module is subdivided into 5 functional sections: preamplifier section, power amplifier section, feed
forward cancellation section, correction signal amplifier section, and RF output section.

The RF input signal from the Frequency Generator/Upconversion/PLL Module enters the module at J1
and is fed to the preampiifier section. The preamplifier consist of three cascaded GaAs FET amplifiers
(FLL 101ME driving a FLL 35IME driving a FLL 200IB-3) with an overall gain of approximately

24 dB. The output of the final FET is applied to a 3.0 dB microstrip hybrid coupler which splits the
signal providing an output sample at J2. This sample is used in the feed forward distortion cancellation
section of the module which the correction signal that will be amplified and coupled with the RF output
signal to cancel the distortion created in the power amplifier. The main output of the coupler is fed to
the power amplifier section of the module.

The power amplifier consist of three GaAS FET amplifiers (FLL 200iB-3 driving two parallel
S45V2527-51’s) with an overall gain of approximately 21 dB. A 20 dB microstrip coupler provides an
uncorrected (distorted) sample of the RF signal at J4. This uncorrected sample is fed to the correction
signal input (J10) of the feed forward distortion cancellation section of the module.

The preamplifier (undistorted) sample is phase shifted 180° through a delay line and fed to the feed
forward distortion cancellation section where it is coupled with the uncorrected signal from the output
amplifier. Combining these two signals(the phase shifted (180°) input signal, and the distorted RF
output signal) cancels the information carrying component of the signal, leaving only the distortion of the
output amplifier.

This correction signal is fed to the correction signal amplifier section of the module where it is amplified
to a sufficient level to cancel the distortion created by the output amplifier. The correction signal
amplifier consist of three cascaded GaAs FET amplifiers (FLL101IME driving a FLL351ME driving a
$45V2527-51) with an overall gain of approximately 36 dB.

The amplified correction signal and the phase shifted (180°) output of the power amplifier are applied to
a hybrid microstrip coupler in the RF output section of the module where the signals are coupled
together, effectively canceling the distortion in the output signal. The main output of the module (J8) is
connected to the RF output jack (J8) on the rear of the tray. A 20 dB forward power sample is obtained
using an internal microstrip coupler. A reflected power sample is provided by a circulator.

The DC biasing of the FET amplifiers in each section of the module is controlled and filtered by
corresponding daughter boards (daughter boards D6 and D7 for the preamplifier, daughter boards D1,
D2, and D3 for the power amplifier, and daughter boards D4 and D5 for the correction signal amplifier).
which are soldered directly to the main board. The DC bias drain to source currents are set by adjusting
the negative gate to source voltages which are adjusted by potentiometers on the daughter boards.
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2.4 Circuit Description - continued

The § Section Bias Protection Board distributes the -5V bias voltages and -+10V drain voltages to the
Amplifier Madule as wel! as providing protection from an over current condition with board mounted
fuses.

The -5V bias voltage is generated on board using a voltage regulator (EM377T). This bias voltage is
also used as an interiock which is fed to the Transmitter Control and Monitoring Module. 1F the bias
voltage is lost, the control circuitry will immediately shut down the switching supply, thereby removing
the drain voltages from the amplifier modules and protecting the GaAS FET devices.

Differential amplifier OP Amp circuits are used to monitor the drain currents of the FET devices. The
OP Amp outputs drive LED indicators as well as an opto-isolated O/P amplifier status line.

The Dual Power Detector Board inputs forward and reflective power signals from the Amplifier Module
and detects the levels using peak detector circuits. These circuits provide voltage levels proportional to
the power level of the sampled signal which are used for metering and ALC purposes. Metering
adjustment is provided with on board potentiometers.

The Dual Power Detector Board also contains a gating pulse timing circuit that serves to maintain the
proper power level when sync suppression scrambling systems are used.
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2.4 Circuit Description - continued

Transmitter Control Monitoring and Module

The Transmitter Control and Monitoring Module (1585-1129) consist of an 8-bit microcontroller
(MC68HC705B"6) and associated control circuitry and provides the capability to control and monitor the
operating status o the transmitter. The intercomnection between the Transmitter Control and Monitoring
Module, IF Processing Module, and Local Oscillator/Upconverter Module is accomplished through the
Backplane Board. The interconnection between the Transmitter Control and Monitoring Module, Power
Supply Module, and Power Amplifier Module is accomplished through interconnect cables. A detailed
listing of all the interfaces between the Transmitter Control and Monitoring Module and the various
modules which make up the ITS-5722 transmitter is given below.

Power Amplifier Module

Signal Name Signal Type/Description

Amplifier Interlock Discrete contact closure input - indicates Power Amplifier Module is
installed.

Reflective Pwr Metering Analog input (0 - 1.25V) - indicates reflective power from Power
Amplifier Module.

Overtemp Fault Discrete contact closure input - indicates overtemp condition exist in
Power Amplifier Module.

O/P Amplifier Status Discrete open collector input - indicates operating status of output
amplifier.

-5V Bias Sense Analog input (0 - 6V) - indicates the voltage level of the - 5V bias
supply.

Local Oscillator/Upconverter Module

Signal Name Signal Type/Description

External Reference Indicator Discrete open collector input - indicates the presence of external 10
MHz reference.

Logic Enable Discrete CMOS output - provides a load enable signal the the
frequency synthesizer chip.

Data Discrete CMOS output - provides serial data to the frequency
synthesizer chip.

Clock Discrete CMOS output - provides the serial clock the frequency
synthesizer chip.

AFC Analog input (1 - 10V) - indicates the level of the AFC voltage.
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2.4 Circuit Description - continued

Transmitter Control Monitoring and Module - continued

Signal Name

L.O./Upconverter Interlock

Unlock Indicator

Signal Name

Open Loop Monitor

Forward Power Metering

IF Processor Interlock

ALC Voltage

Mute to IF Processor

Mute from IF Processor
Input Fault

ALC Conditioning

Signal Name

P.S Good

P.S Enable

Signal Type/Description

Discrete contact closure input - indicates L.O./Upconverter Module is
installed.

Discrete open collector input - indicates the L..O./Upconverter Module
is locked to the external or internal 10 MHz reference.

IF Processing Module

Signal Tvpe/Description

Analog input (1 - 1.25V) - indicates output power of an external
amplifier,

Analog input (0 - 1.25 V) - indicates output power tray’s power
amplifier.

Discrete Contact Closure Input - indicates that IF Processing module is
installed.

Analog input (0 - 10V) - indicates voltage applied to pin attenuator
in ALC circuit.

Discrete open collector output - controls mute feature in the IF
PIOCESSOT.

Discrete open collector input - indlicates IF processor is in mute.
Discrete open collector input - indicates that IF is not present.

Analog Input (-1 - +1V) - Provides adjustment voltage to the ALC
circuitry to correct for frequency dependence of peak detector.

Power Supply Module

Signal Type/Description

Discrete open collector input - indicates switching power supply is
operating properly.

Discrete open collector output - enable signal to switching power
supply.
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2.4 Circuit Description - continued

Transmitter Contro! and Monitoring Module - continued

Signal Name
Fault Anode

Fault Cathode

Operate Anode

Operate Cathode

S1-85

VSS (GND)
VCC
VEE

RS

DBO-DB7

Anode Backlight

Cathode Backlight

Si Name

+ Senal Line

- Serial Line

¥ront Panel Assembly
Signal Type/Description
Fault LED drive voltage (+5V) - supply to anode of Fault LED.

Discrete open collector output - provides pull down to turn on Fault
LED.

Fault LED drive voltage (+5V) - supply to anode of Operate LED.

Discrete open collector output - provides pull down to tarn on
Operate LED.

Discrete contact closure inputs - input lines from front panel keyboard
switches.

Ground - Provides return to front panel board.
+5VDC - provides +5V to front panet display logic.
Control voltage output (0 - 5V) - controls contrast of LCD display.

Discrete TTL/HCMOS output - indicates to display whether
instruction or data command is being sent.

Discrete TTL/HCMOS output - initiates the transfer of data to the
display.

Discrete TTL/HCMOS bidirectional data lines - data lines which pass
data between the display and transmitter control and monitoring
module.

Control voltage output (3.8 - 4.6 V) - provides drive voltage to LCD
backlight of display.

Control voltage return - return for control voltage of LCD display.

SCADA Communications Interface

Signal Type/Description

+RS-485 communications line - provides the +differential line for the
+ bidirectional line of the bidirectional RS-485 communications..

-RS-485 communications line - provides the -differential line for the
+bidirectional line of the bidirectional RS-485 communications..
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2.4 Circuit Description - continued

Transmitter Control and Monitoring Module - continued

Signal Name

Standby Command (FA)

Operate Command (FA)

Aural/Visual Mute (FA)

ABS Stardby CMD

EXT Operate CMD

XMTR Interlock Iso Return

XMTR Interlock

EXT O/P Amp Mod Status

EXT P.S. Status (amp)

Operate Indication

EXT Overtemp (amp)

EXT Refl Pwr (amp)

Standby CMD (RCVR)

Operate Commend

Control and Remote Interface

Signal Type/Description

Discrete open collector input - indicates frequency agile is requesting
transmitter be placed into standby mode.

Discrete open collector input - indicates frequency agile is requesting
transmitter be placed into operate mode.

discrete open coliector input - indicates that frequency agile is
presently in aural/visual mute.

Discrete open collector input - indicates that Automatic Back-up
System is requesting transmitter be placed into standby.

Discrete open collector output - enables external amplifier when
transmitter enters operate mode.

Ground - configurable ground return which can be either jumpered
directly to ground or be the “source” pin of an FET so that transmitter
interlock can be daisy chained with other transmitiers,

Discrete open collector gutput - enables transmitter interlock or
complete interlock daisy chain.

Discrete open collector input - indicates external amplifier has a fault.

Discrete open collector input - indicates power supply in external
amplifier is functional.

Discrete open collector output - indicates transmitter is in operate
mode.

Discrete open collector input - indicates external amplifier has
overtemp condition.

Analog input (0 - 1.25V} - indicates reflected power of external
amplifier.

Discrete open collector input - indicates external receiver is requesting
transmitter be placed into standby.

Discrete open collector input - indicates external receiver is requesting
transmitter be placed into operate.
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2.4 Circuit Description - continued

Transmitter Control and Monitoring Module - continued

Signal Name

RMT Operate Indicator

O/P Amp Module Status

RMT FWD Power O/P

RMT REFL Power

RMT XMTR Fault Ind
IF Present Status O/P

RMT PLL Locked Ind

RMT XMTR Overtemp Ind

P.S. Fault Ind

EXT PLL Ref Present

RMT XMTR Stby Command

RMT XMTR Oper Command

Control and Remote Interface

Signal Type/Description

Discrete open collector output - indicates transmitter is in operate
mode.

Discrete open collector output - indicates no faults present in amplifier
modules of transmitter.

Analog output (0 - 1.25V) - power amplifier module forward power
loop through.

Analog output (0 - 1.25V) - power amplifier module reflective power
loop through.

Discrete open collector output - indicates fault exist in transmitter.
Discrete open collector output - indicates IF is not present.

Discrete open collector output - indicates frequency
generator/upconverter is unlocked.

Discrete open collector output - indicates transmitter amplifier module
is in overtemp.

Discrete open collector output - indicates that power supply of
transmitter has failed.

Discrete open collector output - indicates external 10 MHz reference is
not present.

Discrete open collector input - indicates remote interface is requesting
transmitter be placed in standby.

Discrete open collector input - indicates remote interface is requesting
transmitter be placed in operate.
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2.4 Circuit Description - continued

Power Supply Module

The transmitter may be powered by either a 115 VAC/60 Hz or 230 VAC/50 Hz source. The AC source
enters the tray at jack J1and passes through the Power Entry Module. The Power Entry Module contains
a switch, for selecting 115V or 230 V input, a line filter and fuse protection. The output of the Power
Entry Module is distributed to a terminal block (TB1). Vanstors VR1, VR2, VR3 and VR4 provide
transient and over voltage protection to the transmitter. The rear panel circuit breaker applies AC
voltage to the input of the 530 W Switching Power Supply (MP6-2K-411-00-415-CE) located on the
Power Supply Module.

The Switching Supply provides three outputs. The first cutput is a +11 VDC/31A line used to power
the GaAs FET amplifiers with power The remaining outputs are +12 VDC lines used to supply the
modules within the transmitter. The +12 VDC line is also used to power the 12 VDC cooling fan via
the Backplane Board.
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2.5 Alignment Procedure

in the following procedure, the complete transmitter is adjusted for optimum performance, beginning
with the start up procedure of the modulator, followed by the upconverter/amplific starting 1t the IF
input and adjusting each circuit for its specified performance while observing the appropriate output
parameters of the board or subassembly being adjusted.

Because of the broadband nature of most of the amplifier stages, this is a straightforward procedure,
easily accomplished if baseband, TF, and RF test equipment is available. In this procedure, the input
signals are first connected and each circuit is adjusted in sequence by connecting the test equipment to

the specified point.

Adjust the spectrum analyzer for the following settings:

1. Resolution Bandwidth = 30 KHz
2. Video Averaging (On) = 10
3.Span = 20 MHz

4, Video Bandwidth = 30 KHz
5.Center frequency = 44 MHz

The average power of a modulated QAM digital signal, with the specified analyzer settings, is
+23 dB higher than the displayed signal. The measurements in this alignment procedure will be given
in average levels.

Example: Analyzer reading of -30 dBm.

Average Power = -30 dBm + 23 dBm = - 7 dBm.

Medulator Tray

Follow the steps listed below to bring the modulator online (refer to Chapter 4: Operation
of the PQM2100 Technical Mamual included as Exhibit II1 of this report for a complete description of

the Keypad /LCD user interface).

1.

Turn on the tray by connecting the AC power cable the unit and placing the rocker switch on
the back panel to the on position and observing the front panel LEDs. When power-up is
complete, the LCD display will lluminate, the Fault LEDs will remain off, and the On LED

will illuminate.
Press any key to enter the Password Entry screen.

If no password has been assigned, access the main menu by pressing Enter then enter the
desired password using the Password Modification mem..

If Password exist, enter the current password and confirm by pressing Enter to bring up the
Alarm Mode sub menu.

Press — to access the Alarm Mode selection screen.
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2.5 Alignment Procedure - continued

11.

10.

11.

Using the up and down arrows select the alarm mode (Normal: alarm relay contact opening in
evewr of alarm, or Defanlt: alarm relay contact closure in event i alarm). ‘

Press Enter to proceed to the Active Alarms Display menu
Using the up and down arrow keys, check that no alarms are present.

Return to the Alarm Mode menu by pressing the < key and select the Parameters sub menu
using the up and down arrow keys..

Press —» to enter the Parameters submenu.
Press the — key to access the Bit Rate screen.
Using the arrow keys enter a Bit Rate of 3038297 kbit/s then press enter to save. After the

Bit Rate has been entered, the modutation level (64 QAM) and Symbol Rate (5063 Kbaud)
are automatically set.

At this point the modulator has been powered up and the output spectrum may be observed.
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2.5 Alignment Procedure - continued

Upconverter/Amplifier Tray

Using a spectrum analyzer verify the proper level (-11 to -6 dBm average) and frequency of the spectrum
at the IF output port of the Modulator.

Verify proper configuration of ITS-5722 modules as follows:
Control Monitoring Module (A4) 1585-1129

Set front panel configuration DIP switches as follows:

SW1  Open (no external amplifier) SW5  Open (not used)
SW1  Open (external PQM2100 modulator) SW6  Open (not used)
SW3  Open (not used) SW7  Open (not used)
SW4  Open (not vsed) SW8  Open (English language LCD)

IF Processing Module (A3) 1585-1207

1. Select 7552 input impeadance using jumpers J28 and J29.

2. Select Low Input Impeadance using jumpers J§, J9, J10 and J11.

3. Enable Peak Vs. Average detection by placing J30 into the In position.

4. Enable Frequency Response Correction by placing J2 and J3 into the In position.

5. Set Delay Equilizers and Attenuation Equilizers as follows:

Delay Equlizerl (J35, J36) Cut
Attenuation Equlizerl (J37, J38) Out
Delay Equlizer2 (J43, J44) Out
Delay Equlizer3 (J31, J32) QOut
Attemuation Equlizer3 (J33, J34) Out

6. Set filter circuit to Band Pass Filter by placing jumpers J19, J20, J22 and J23 into the SAW
position.

7. Select High Outpuat Gain by placing jumpers J26 and J27 inio the High position.

8. Remove linear equalization by placing front panel Linear Equalization toggle switch into the out
position,

9. Select Manual Gain by placing Gain Selection toggle switch into the Manual position.
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2.5 Alignment Procedure - continued

LO/Upconverter Module (AS5) 1585-1143

1. Place Reference jumper J1 into the External position. .

Power Amplifier Module (A6) 1585-1136

1. Select Average Detection by placing J2 into the Average position on the Dual Power Detector
Module.
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2.5 Alignment Procedure - continued

Connect the ITS-5724 as shown below:

—— e ———— i ——— — —— ———

MPEG—2

TRARSPORT

i !
| |
' 10 48 0 of 50 OHM
—————f = MoDuLATOR [ "7 aNPLIRER T DIRECTIONAL Smcdcnnuu LOAD
| COUPLER COUPLER
]
|

STREAM

E4 OAM 44 MHZ IF UPCONVERTER /

I 115-5724
| DIGITAL TRANSMITTER

. - ——n E——— A - —— — RF POWER
METER

& dB
FAD

SPECTRUM
ANALYZIR

Power Setup/Meter Calibration

L

2.

9.

10.

il

12

Apply power to the tray by placing the rear panel power switch (CB1) into the on position.

Measure voliage on Forward Detector Level test point on the Power Amplifier module front panel
and adjust for 0 volts using the Forward Zero potentiometer.

Measure voltage on Reflective Detected Level test point on the Power Amplifier module front panel
and adjust for 0 volts using the Reflected Zero potentiometer.

Verify that no faults are displayed on the LCD display on the front panel of the tray.
Place transmitter into operate by pressing the Operate button below the LCD display.

Adjust Manual Gain potentiometer on front panel of IF Processing module for 5 watts (average) as
observed on RF power meter.

Measure voltage on Forward Detected test point on front panel of Power Amplifier module and
adjust for 1 volt using the Forward Level potentiometer.

Place transmitter into standby by pressing the Standby button below the font panel LCD display.
Remove cable connection from RF output jack (J8) of tray.

Place transmitter into operate mode by pressing the Operate button below the front panel LCD
display.

Measure Reflective Detected Level test point and adjust for 1V using Reflected Level potentiometer.

Place transmitter into standby by pressing the Standby button below the front panel LCD display.
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2.4 Alignment Procedure - continued

13. Reconnect cable to RF output jack (18) of the tray.

14. Place transmitter into the operate mode by pressing the Operate button below the front panel LCD
display.

15. Adjust ALC potentiometer on front panel of IF Processing module for 1 volt on the Forward
Detected Level test point on power Amplifier Module.
RF Response

1. Adjust Spectrum Analyzer for the following settings:

Span 10MHz
Resolution BW 100KHz
Video BW 100 KHz

Center Frequency Channel Frequency

2. Adjust the four Frequency Response potentiometers on the front panel of the IF Processing module
for flat response on spectrum analyzer,
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2.6 Block Diagrams

System Block Diagram:

The following is a system block diagram f.: the ITS-5724 digital transmitter. Detailed Block
Diagrams and Schematics are included in Exhibit H.

MPEG=2 |

TRANSPORT

STREAM 54 OAM 44 MHz IF UPCONVERTER/ | WCS
MODULATOR AMPLIFIER RF QUTPUT

l

l

1T8-5724 '
DIGITAL TRANSMITTER |
|

The data in the following sections was taken using the SAT Division Telecommunications PQM 2100
modulator. Two additional modulators were also evaluated (General Instruments IRT 1000 and
Comstream CM720M) with comparable performance in all respects to that of the PQM 2100 shown in
the following sections. The IF input signal from the modulator is applied to a SAW filter at the input of
the upconverter/amplifier which provides spectral shaping of the modulator IF input signal in accordance
with Occupied Bandwidth requirements of the Rules and Regulations for all 64 QAM modulators.
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3.1 RF Power Measurements

The following block diagram describes the test equipment set-up for the following measurement:

—— e o — — — e

| Bou T |
| 4 Oaw PP T NARDA 3003-10 NAROA 3003-30 —
| MODULATOR AMPLFIER T DIRECTONAL 30 0B L L 0AD
| | COUPLER COUPLER
| 15-5724 |
| DIGITAL TRANSMITTER |
I | HP 4358
_______________ RF POWER ex
METER

HP 8564E

SPECTRUM

ANALYZER

The output power of the ITS-5724 was adjusted to obtain 15 watts average RF output as observed on
the power meter.

With the power level properly set to 15 watts average, all required test were performed and recorded
in the following sections.
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3.2 Modulation Characteristics

The modulator tray incorporates a modulation technique known as QAM, Quadrature Amplitude
Modulation, which uses two carriers, each of the same frequency, but 90° apart in phase. This means
that one carrier trails the other by one fourth of a cycle. Each is then phase and amplitude modulated
by a portion of the digital input signal. The two modulated signals are then combined and transmitted
as a single waveform. The spectrum of a QAM signal is noise-like in appearance and has a relatively
stable average power and a widely varying peak-envelope-power (PEP). The power is normally
referred to in average power. QAM, used in conjunction with digital compression, provides a high
bandwidth efficiency allowing a data rate of 30 MBPS in a 6 MHz channel bandwidth.

The following information and diagram is for descriptive purposes only, since there are currently no
FCC MMDS/ITES regulations for digital modulation characteristics.

— = - - — — — 7 1
| o.UT |
| 64 QAM UPCONVERTER ! cHanner | | NARD';ong}_}O - R;“’;gign
| | wmooulator AMPLIFIER i DIRECTIONAL METER
COUPLER
| 1TS—-5724 1
| DIGITAL TRANSMITIER 1
- _
HP 834414
VECTOR SIGNAL
ANALYZER
Typical QAM Demodulation Test Set-up
TRACE B: Ch1 B4GAM Err V Tin
| Marker 0.0000 syn 1.1512 %
Const
200 |
L
/div L
-1 | —
7 EVH = 1.4938  #rms
% 3.4759 % pk at _syH 263
B09265" % pkoat syn 530
i =S % p o E- 340
Linftag Phase Err = 1.5087 d2g
-10.548 deg pk at syd 445
700 Freq Err = 32,228 kHz
M IR Offser = -60.083 dB
jdiv A SNR (MER) = 32.89 d8
; |
Q t 11111
16 EEEH%BI 11011010
32 11010100 Q0101001
Q 48 11001110 10111210
% 64 01110100 C1011000
Start: O syn Stop: 5499 syn

Typical Demodulated Vector Signal Analyzer Display
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3.2 Modulation Characteristics - continued

Constellation Diagram

Eye Diagram

Spectrum Display

Error Vector Magnitude

Magnitude Error

Phase Error

Frequency Error

I Q Offset (Origin Offset)

(Upper left box) This diagram displays the in-phase signal (I} on the x-
axis versus the quadratre phase signal (Q) on the y-axis. The points
shown on the constellation vector diagram correspond only to the symbol
clock time. These points are commonly referred to as detection decision
points and are called symbols, Constellation diagrams help identify such
things as amplitude imbalance, quadrature error or phase noise.

(Upper right box) Eye diagrams are commonly used in digital
communication systems and help identify problems such as ISI (inter-
symbol interference} and jitter. The eye diagram is the display of I (real)
or Q (imaginary) signal versus the time that is triggered by the symbol
clock.

{Lower left box) This display shows the spectrum of the QAM
modulated signal and is useful for determining and adjusting the
frequency response of the signal.

(Lower right box) This parameter indicates the magnitude of the vector
which connects the I Q reference signal phasor to the I Q measured signal
phasor. The error vector magnitude (EVM} is computed by the square
root of the sum of the squares for each complex pair of points, in the
time record, normalized to a reference point.

(Lower right box) This parameter indicates the difference in amplitude
between the I Q reference signal and the [ Q measured signal.
Magnitude error is an indication of the quality of the amplitude
component of the modulated signal. Magnitude error might indicate a
high incidental AM modulation on the signal,

(Lower right box) This parameter indicates the difference in phase
between the I Q reference signal and the I Q measured signal, The
magnitude of the parameter is an indication of the quality of the phase
comporent of the modulated signal. Phase error might be attributed by
high incidental FM modulation on the signal.

(Lower right box) This parameter indicates the carrier frequency error in
relation to the analyzer's center frequency and is measured in Hz.

Typical examples of frequency error are errors in RF frequency, LO
frequency or digitizer clock rate.

{(Lower right box) This parameter indicaies the magnitude of the carrier
feedthrough (if the carrier is 100% suppressed, the I Q offset is zero).
Carrier feedthrough is an indication of the balance of the I Q modulator
used to generate the modulated signal. If the modulator is balanced, the
carrier is nulled by the RF spectrum. Imbalance in the I Q modulator
results in carrier feedthrough and appears as an origin offset in the
constellation diagram.
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3,2 Modulation Characteristics - continued

Signal to Noise Ratio

Detected Data

{Lower right box) The signal to noise ratio (SNR) is the average symbol
power of the transmitted waveform relative to the noise power. The
noise power includes any term that causes the symbol to deviate from the
ideal state position, such as additive noise, distortion and ISI (inter-
symbol interference).

(Lower right box) The binary data in the box represents the detected or
recovered data from the digitally modulated signal.
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3.3 Occupied Bandwidth

Using the following test set-up, the transmitter was operated at maximum power and a plot of the
transmitter occupied bandwidth spectrum was taken.

- — —— — —/— 7/ 7/
| D.UT. |
| | NARDA
B4 OAM UPCONVERTER | | CHANNEL 3003~30 HP4358
| { wmopuLATOR AMPLIF(ER } FILTER DIRECTIONAL RF EoER
| | COUPLER
IT5-5724
1 DIGITAL TRANSMITTER | f
- - HP BO441A
VEGTOR SIGNAL
ANALYZER
Channel Occupied Bandwidth
TRACE Az Chl Spectrun
A Offset B Q00 000 Hz 3.151 dB
-6.608
dBn

Logliag / ' \

10

Idivu—wmn . <a\”-~#vﬂ~

-108.60
dbw

Center: 2.356 GHz Span: 10 MHz

As indicated by the markers at the channel edges on the above plot, the occupied bandwidth of a 64 QAM
signal is approximately 6 MHz.
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3.4 Out-of-Band Power
Using the test set-up shown below, a reference level was established on the spectrum analyzer for

measuring out-of-band emissions (see the following test set-up/data in this section). Also, the
spectrum was observed on the analyzer at both 20 MHz and 40 MHz span (see spectrum plots below).

NARDA 3003- 20
C';ﬂENIEL onggT%?q ] R?P;ga‘gﬁ

- i IRECTIONAL

COUPLER METER

64 QAM UPCONVERTER
MODULATOR AMPLIFIER

ITS—-5724
DIGTAL TRANSMITTER

UM | 8 dB
PAD

!

HP B594E
SPECTRUM
ANALYZER

Spectrum Analyzer Plot (20 MHz Span):

o
REF 3.8 dBm AT 20 dB
SMPL - . - -

Los
i@
daB/

608 GHz SPAN 28.090 MHz
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8 kHz #YBH 189 kHz SWP 20.0 mzec
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3.4 Qut-of-Band Power - continued

Spectrum Analyzer Plot (40 MHz Span):

o~

REF 3.0 dEws AT 28 dB
SHPL : . s S
Loe
1@ -
ds/

Koo

1 + - - . . - . . -
CENTER 2.365600 SHz SPAN 40.20 MHz
4 #RES BW 188 kHz #VBMW 100 kHz SHP 20.8 msec
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3.4 Out-of-Band Power - continued

Using the test setup below, a 6 MHz trap filter was utilized to trap the channe] of operation and thereby
increase the dynamic range capability of the analyzer. With the average in band signal measured with
the above test set-up set as the reference, the spuricus emissions were observed. The measured data is
shown in the table below for 15 watts (average) output power.

- — T 7 1
DT,
l 1
| 64 QAM UPCONVERTER ! 6 MHz TRAP CHANNEL “"“D’%JZ’SS'” HP4358
i | mopuLator AMPLIFIER i FILTER FILTER DIRECTIONAL RF POMWER
| | _ COUPLER METER
| chgif 51‘;2.&4NSMITT[R |
e e — — 5 dB
PAD
HP B594E
SPECTRUM
ANALYZER
Maximum
Frequency Source Level Observed
2356.00 MHz Center of Channel 0 dB (reference)
44 MHz IF -93.0dB
2400.00 MHz Local Oscillator -93.0dB
2353.00 MHz Lower Channel Edge -47.5dB
2359.00 MHz Upper Channel Edge -48.0 dB
< 2300.00 MHz - -93.0dB
2300.00 - 2320.00 MHz - -93.0dB
2320.00 - 2345.00 MHz - -93.0 dB
2360.00 - 2370.00 MHz - -77.0dB
>2370.00 MHz - -93.0dB
4712.00 MHz 2nd Harmonic -93.04dB
T068.00 MHz 3rd Harmonic -93.0dB
9424.00 MHz 4th Harmonic -93.0dB
11780.00 MHz 5th Harmonic -93.0dB
14136.00 MHz 6th Harmonic 93.0dB
16492.00 MHz 7th Harmonic -93.0dB
1848.00 MHz 8th Harmonic -93.0dB
21204.00 MHz 9th Harmonic 93.04B
23560.00 MHz 10th Harmonic -53.04B
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3.5 Radiated Emissions

Using the test set-up below, with the transmitter operating at 15 watts average output power and at a
carrier frequency of 2356.00 MHz, the spectrum analyzer was moved 20 meters from the transmitter
and connected to a dipole antenna cut to the IF frequency (44 MHz). This antenna was oriented to
maximize the received level, and the data was recorded. The antenna was then cut to the carrier
frequency, local oscillator frequency, and the second through the tenth harmonic frequencies of the
transmitter and all signals received were maximized by antenna orientation, and their absolute levels
were recorded.

With these various antennas the data was taken and recorded in the table on the following page.

Note: The spectrum analyzer had a maximum sensitivity of -110 dBm during these test.

Test Set-up:

50 OHM
LOAD

MODULATOR AMPLIFIER

| I
1| o4 oau UPCINVERTER / |
| |
I |

HP BSE4E
SPECTRUM
ANALYZER
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3.5 Radiated Emissions - continued

MEASURED LEVELS
Frequency Source Level Observed
2356.00 MHz Center of Channel None Observed
44 MHz IF None Observed
2400.00 MHz Local Oscillator None Observed
4712.00 MHz 2nd Harmonic None Observed
7068.00 MHz 3rd Harmonic None Observed
9424.00 MHz 4th Harmonic None Observed
11780.00 MHz 5th Harmonic None Observed
14136.00 MHz 6th Harmonic None Observed
16492.00 MHz 7th Harmonic None Observed
1848.00 MHz 8th Harmonic None Observed
21204.00 MHz 9th Harmonic None Observed
23560.00 MHz 10th Harmonic None Observed
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3.6 Frequency Stability
The ITS-5724 is designed to operate using an external 10 MHz precise reference oscillator. The
frequency etabilicy of this external reference determine.. e frequency stability of *%e (ransmitter,
The frequency determining variables of the transmitter may be defined as follows:

F,, = Desired local oscillator frequency

Fr = Desired IF oscillator frequency

Fr = Desired external reference oscillator frequency
Fxr = Desired RF output frequency

E, o = Local oscillator frequency offset error

Er = IF oscillator frequency offset error

Ex = External reference oscillator frequency offset error
Eze = RF output frequency error

The PLL circuitry maintains a constant ratio between the external reference frequency and the output
frequency of the oscillator, This ratio is defined below for both the LO and IF oscillators.

Gro = Fio/Fr
G = F/Fy

Any change in the external 10 MHz reference will effect a corresponding change in the output frequency
such that the above ratios are maintained.

GLO = (FLo + Epo)/(Fx+ Ep) = Fw/FR
G[F = (Fg + Fp)/(Fx+ Ep) = Fp/Fy

Solving for the change in output frequency yields:

Eio = Eg *(Fo/Fp) = Eg * Gy,
Ep = Eg * (F/F) = Ep * Gy

The desired RF carrier frequency is equal to the LO frequency minus the IF frequency:
Fue = Fip - Fi

The actual RF frequency, including any error introduced by the external reference, may be defined as

follows:

Fpe + Ezg = (Fio + Eip) - (Fr + E)
Fre + Ege = (Fo + Fip) - (B - Eyp)
Frr + Epp = Fgr + (Eo - Em)
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3.6 Frequency Stability - continued

Calculating for the error of the RF carrier yields:

Exe = (ELO'EIF)

Exg = Er * G 1o- Er * G
Epe = Ep (G LO ~ G11=)

Exr = Ex/Fy * (Fio-Fp)
ERF = ERIIFR*FRF

Therefore, the error of the RF carrier is a function of the external 10 MHz reference error.

With a maximum RF frequency error of £1.0 KHz and the highest channel frequency for this
service (WCS4 = 2356 MHz) the maximum allowable reference error (Epme,) can be calculated.

Erawy = 4.2 Hz

The required reference oscillator stability may be calculated as follows:

Stability = Exguu/Fa
Stability = 4.2 Hz/10 x 10° Hz = 0.42 x 10°

Therefore, the RF frequency error of the ITS-5724 wilt not exceed +1.0 KHz when operated with a
precise reference oscillator with a stability equal to or better than 0.42 x 10°.

Commercially available GPS precise reference oscillators, such as the TRAK Systems 8821 which has
a frequency stability of 1 x 10® over a temperature range of 0 to 50 °C, and a line voltage/frequency
range from 85 to 265 VRMS/48 to 440 Hz (see TRAK Systems 8821 specifications on the following
pages), insure a frequency stability within +100Q Hz,




Remaote Setup and S$tatus
The following is 2 partlai list of setup and status com-
mands via the RS-232 Fort.

Set/Request UTC/LOCAL

Set/Request local time offset

Set/Request daylight savings dates
Set/Request satelliles {0 be vsed (defauit is automatic
selection) )
Sat/Request output rate

Sat/Request locat pasition

Set/Request AUTCO/DYN/FIXED nav. mode
Set/Request minlmum tracking elevation
Request time oulput

Request navigation data

Request tracking/iocked status

Request time offsat data

Request leap second stalus

Reques! salellites being lracked

Request firmware versian

Time/Status Display (option)
The unit can be orderad with an LED display of time
and status.

Power Supply
The unit operates on BS-265 Vrms, 48-440 Hz, or 100-
370 Vdc. Power required is 25 watls nominal.

internal Battery .

An internal lithium battery maintains setup dats and
coarse Himekeeping during time that no external power
is applied.

Physical
Chassig is 19" wide X 1.72" high X 14" deep, Weight is
8 paunds.

Antenna unit is 4.25 Inches in diameter X 8.5 inches
high. Weight is 7 ounces. It is connecled to the main
chassis via a coaxial cabla. A 50 foot cable with TNC
connectors is supplied. Optlonal lead-in systems with
coaxial cables and in-line amplifiers are available to
2500 feet. Refer lo application note AN-3A for
complete details. .

Temperature
Main unit: -10ta+850°C
Antenna: A0ta+70°C

o —l -~ o 7o)
%ﬂ[:,‘ = @QQ OE‘EBOJ [cg‘;{)ol Fﬁmo_l (€$@m0
Model 8821 Rear Panel
© = —= o= .= SR o)

ot [E56 56 56 85
D_ aes CLOCK =’ rv— D

Model 8821 with Display Option

Specificalion subjzct to change without notice,

Printad in U.S.A., Sepl., 1835
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MODEL 8821 SPECIFICATIONS

[nternal Oscillator Options
B9 (Standard TCXO)
Accuracy while Tracking: 5§ X 107

Stability when coasting:  Better than = 1 X 10°6
0*Cia+ 50°C

E4 (Optional OCX0)
Accuracy while Tracking: 1X 109

Slabiiity when coasting:  Better than + 1 X108
per day

Synchronization

The position of the anteana is delermined hy measur-
ing the pseudo-range to four satailites and computing
the position of these satellites using ephemeris data.
The receiver basic specifications ars as follows:

Receiver Description: L1 C/A code pseudo-ranging

Channels: Six independent, continuous
tracking channels

Frequency: 1575.42 MHz

Acquisition Time: Typically less than twe min-
utes

Navigation Outputs

Labitude, longitude, and height with a posilicn accu-

racy of £ 30 meters, 2 drms {without SA) are available
on the RS-232 ports.

Tracking Modes

In its default tracking mode, the Modeif 8821 automati-
cally tracks one to six satellites, as available, on &
stationary platform,

Two other medes, one for use on a moving plaiform
and the other for use with an operator-entered fixed
position, can be selected.

Timekeeping

The Model B821 normally accumulates Universal
Time (UTC). By command, this may be changed to
lacal time. VWhen local time is used, autormnatic
daylight savings time adjustments are mada =zt
preprogrammed dates. Leap second and leap year
adjustments are made automatically. Time s avail
able on the RS-232 ports with g resolution of one
millisecond.

IRIG B Output

Format: Modulated IRIG B 122

Levell 3 Vpp nominal

Drive: Will drive 50 ohms

Mod. Ratio:  Adjustable 2:1 to 81

Fhase: Modulated code on-time mark adjust-
sble to within = 10 ps of on-time refer-
ence.

Rate/DC Code Output

Frequency: One of the following may be selected:

1 PPH, 8 FFH, 12 PPH, 1 FFM, or
1 PPS - 1 MFPS in decade steps.
IRIG B DC may be outpuited in placs
of a selected rate via intemal strap.

Levels: TTL
Drive: 50 ohms .
Conersnce: Within one microsecond of UTC

Conneactor: BNC

1 PPS Qutput

Levels: TTL

Drive: 50 ohms

Cohergnce: Within one microsecond of UTC

Connacior BNC

High Rate Cutput

Fragquency: % or 10 MPPS by intemal! strap
Levels: TTL

Drive. 50 ohms

Coherance: Phase coherentto 1 PPS

Connecor ENC

Option Sinewave Rate Output
5 or 10 Mhz sinewave into 50 ohms in place of
TTL rate above.

| VRm<S 8 }P

Status Qutput

Three comacls of a form-C retay provide tracking
status output on & S-pin conneclor. Contact rating is
1/2 A. Also on this connector is status at TIL logic
ievels.

TRAI Systems, Division of TRAK Microwave Corporalkn « A TECH-5YM COMPANY
4776 Eisenhower Boulevard, Tampa, Flerido 33634 Telepncns 8132841411, FAX 813-084-0531
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3.7 Test Equipment

MODEL MANUFACTURER DESCRIPTION SERIAL #
8594E Hewlett Packard Spect. Analyzer 9 KHz-40 GHz Rental
3003-30 Narda Directional Coupler 02162
3003-10 Narda Directional Coupler 09034

4358 Hewlett Packard RF Power Meter 2445A10481
2349A Hewlett Packard 30 Watt Power Bead 1801A03237
8401 Bird 50 Ohm Termination 6196

85 Fluke Digital Multimeter 61750234
89441 A Hewlett Packard Vector Sig. Analyzer (IF section) 3416A1547
89441 A Hewlett Packard Vector Sig. Analyzer (RF Section) 34509A00611




