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RCS-7D #4h RimFix s M 2 @A gd 3092 =
COM2 £/#%i% -3092 2 COM2 3% ¢4 45 M A RS-232>9600baud
8-bits » no parity » 1 start bit & 1 stop bit = F & ¥ #]F RCS-7D
BB B AIEH LR Fla 2R G LRNATLH
FEAF 2 -

BRI PLEER
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SS5>> <<<<<
RCS-7D QUERY AND STATUS
Al QUERY “A1” “A1”+CPU_VERSION(4)
A2 READ SWEEP STATUS [“A2” “A2"+TIMESTAMP(14)
+M+SWEEP_FREQ(3)

A3 READ ERROR “A3” “A3"+MESSAGE(32)

MESSAGE
A4 READ SWEEP “A4” “A4”+SUMMARY (44)

SUMMARY

SETUP TIMES
B1 READ CLOCK “B1” “B1”+TIME(6)
B2 SET CLOCK “B2”+TIME(6) “B2”
SETUP SWEEP PARAMETERS
C1 READ PATH DATA “C1” “C1"+PATH_DATA(512)
C2 SET PATH DATA “C2”+PATH DATA(512) |“C2”
C3 READ START TIMES “C3” “C3”+START_TIMES(107)
RANGE DELAY

D1 READ RANGE DELAYS [“D1” “D1”+DELAYS(20)
D2 SET RANGE DELAYS “D2”+DELAYS(20) “D2”
D3 READ AUTOSYNC AND [“D3” “D3”+AUTOSYNC(8)

AUTOSLIP
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D4  |SET AUTOSYNC AND [“D4™+AUTOSYNC(8)  [“D4”.
AUTOSLIP.
CHIRPCOMM
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MESSAGE
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Gl  |DORX TEST “G1” “G1"+RESULTS(26)
ADVISORIES FROM THE RCS-7D
Hl  |END OD SWEEP “H1”
H2 |POWER-UP “H2”
H9  |PRECISION TIMING INTERRUPT FAULT “H9”
DATA READOUT
7 READ IONOGRAM “J1”+SCANLINE(3) SEMEX T I 44
SCANLINE
2 READ IONOGRAM “12” “J2"+PATH_DATA(128)
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- LOCATION INFO
K1  |READ LAT, LONG “K1” . “K1”+LAT(8)+LONG(9)
K2  |SET LAT, LONG “K2"+LAT(8)+LONG(9) |[“K2”

RCS-7D A # 4T E 8 B #3385 » 1 100 KHz 238 £ Mg
& 2.0 MHz E 29.9 MHz # F4%45 » 45 G 4%/ B 2 4 280 18
WG FHRHERIFHIAE E7020727299”F U4kIR - F#14
Z TR B » A IRARAT B 4 2 % W4T E B 4% 1 RCS-7D AT
FaRZBHAEREN G A RRETEBIEBE RS EE
B AR B AR B 420 RCS-7D 2 et & » 4% .55 5 48
ERMAGZA  RRE—BEREFRZE -

LRMESHRERNEOE 0B EHE BTG B4
FHREOSRE 4TS EEMEE (PESHER) 28 (£F)
g 475 BT - AL T B LR 0.5 dBHE LT
Z FFT 318 - 475 R amh f Pl £ B8R % Fik & & 0.000 ms ( 5
—EE%) 26185ms (Z#E—EEEF) > BEF 13.02 s
Z 85 PA3E 8 o 4+¥%F %4 SSL HFDF Z a4 F A AS (NVI) &
BT AMEANVIH R2TkmZESHEE RAHEE £ 1.95
km Z j§ & 2E 8 o
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AT R B BB B A IR RCS-TD 2 st & » A £ 46

134,400 bytes |¢2.4- 280 B EHMEFMH KX N ETHERF
H o B8 B 4 480bytes °

475 bytes & %2 FFT 3k 18 & FH(iiii) +

1 byte Z # o TR EH#HA) +

1 byte z IF #:8) % & #HD) +

3 bytes Z 1% & 4% 7L(RRR)

128 bytes B 4T#Z Path B3 > GEEHH LMK FHTE

BALE
1 byte Path 352% : °1° » 2’ » ’3’ x4’
8 bytes RCS-7ID W #E B
9 bytes RCS-7D # W # & E
5 bytes Range delay

40 bytes Chirpcomm 3 &
44 bytes Sweep Summary

SR ETHREBEIEAEN RCS-ITD B T2 B4k A ¢
C:\RCS7TDAIONOGRAM_ARCHIVE\HI_RES

b B 4% A Windows XP 2 0 X B4k B4kT4& & RCS-7D =
LAN /r&@###8R - HLRES B4 % £ 64 31 EBFB% &
BFBHEUAMTZ ARG LT !

HI_RES\DAYO! %] HI RES\DAY31
BEBEFESEKTEAS—RT 24 NS ER YA Eik
REE BREZA2BEETHEBE (RVES5 s E%

£)  THEBERBIFHZHALENEN B BT 8 &
Fo R BIZ LB RIFHZALEN S L4 TF

Hlyyyymmddhhnnss. DAT
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yyyy : E4# (2000 -2999)

mm : A4 (01-12)

dd : B#f (01-31)

hh : 857 (00-23)

nn : 5-4& (00-59)

ss © # (00-59)

B AT EERR BRI LB THIAT
C:RCSTDIONOGRAM_ARCHIVEHI_RESDAY15\HI20030615224508 DAT

R TFL TR BG4 2003 456 A 15 8 228545 5 08 &
R TREE -

RCS-7D &M BE EHR T B4k % T47 8928 18 & #4471
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3 Sites (adding Peng-Hu Island), with SSL

i NG G

N2z N23; N24j N2, N6 N7, N2

030013

N2t
1

17 E118; ET19; E120; E121; E122) £123, E124|

MR -RERSZ EMBLET SR EELE

3 Sites (adding Kinmen Island), with SSL

N28;

N27y

N26;

N25;

EN7, E118 E119 €120 E121; E122) Et23 E124;

SR REABZRMREETE s EEERE
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ICl, rhe SPECTRUM MONJTORING SPECIALIST

TCI Technology Histary

2003
2002
2001
2000
1999
1998
1997
1996
1995

1993
1992
1991
1989

1987
1986

1984
1982
1980

1979
1978

First networked V/UHF multi-GHz/s Solution

Latest CDAA Installed

First Automatic Nationwide Monitoring and DF System
First WB HF Sofution

First high dynamic range WBHF receiver

Patent for V/UHF DF Antenna

First Wideband VHF/UHF Solution

First TCI-developed V/UHF receiver

First Spectrum Monitoring and DF System

First 24 Channef HFDF System
First DSP-based software configurable HF Receiver
Patent on N-Channe! DF

First PC-based HFDF DSP Processer

First tactical miitary DF system deployed
First TCI-developed HF Receivers

First real-time Single Site Location (SSL)

First Tactical COMINT antenna

Fiest Strategic COMINT System

Wave Front Analysis DF developed
® First CDAA antenna

For more than 30 years, TCI has been a world leader in the design
and manufacture of state-of-the-art, turnkey systems for radio
spectrum monitoring and management, radio direction finding, and
communicatons intelligence collecdon, From developing the first
HFDF projects using large circular log-periodic antenna arrays to
creating leading-edge V/UHF COMINT systems, TCI has earned
a global reputation for engineering excellence, innovation, reliability
and service. Today our mobile and fixed-site solutions are ar work

in both commercial and government applications in more than

100 nations worldwide. Let us show you what we can do for you.

The TCI Technology Difference

TCl s engineering driven. Nearly 50% of our engineers hold advanced
degrees, with an emphasis on our core competencies of innovative
antenna design, RF circuits, digital signal processing (DSP) hardware,
DSP firmware and application software. This focus and expertise

is demonstrated in the outstanding performance and quality of our

integrated system solutions.

TCl is focused on complete solutions — starting with input signals
at the antenna, to the output of user-friendly signal analysis data on
networked workstations. Our compact, easy to use and reliable Solutions

set the industry standard for performance, accuracy, and providing

application-specific answers to customer needs. .




The TCY BUILDING BEOCKS oF SIGNAL COLLECTION
‘ (Front End)

Antennas

TCI antennas are precision instruments designed to
capture a wide range of signals, from 9 kHz to 3 GHz.
We build and optimize every TCI antenna for a specific
applicadon, including spectrum lhonitoring, direction
finding, communications, and signal intercept. Our extensive
use of CAD/CAM enables us to create precision modular
antennas that can be installed rapidly, maintained easily,

and deliver outstanding performance.

RF Distribution
TCI produces a wide variety of computer-
controlled RF distribudon systems that
simultaneously distribute and switch RF
signals from multi-element antenna arrays to
any combinadon of multiple communicagons
receivers, spectrum monitoring systems and
DF systems. TCI RF distribudon svstems
are modular, non-blocking, and loss-less
devices available for MF/HF or VHEF/UHF
coverage, and are expandable up to 31-input

by 320-switched outputs.

Receivers
TCI makes specializéd recetvers for communications,

D¥/Monitoring and COMINT/SIGINT applications.

To capture a wide range Our receivers feature hybrid designs with high dynamic
of signals, TCI designs range analog RF front ends and high-resoluton digital back
systems tailored to customer ends. With digital control, they’re ideal for disributed and

requi it adi H

eqznzremenm utilizing remote computer-controlled radio systems in networked
specialized antennas with '
optimized RF distribution

and receiver components.

communications and monitoring/DF systems. In the
“LF/MF/HF and VHF/UHF bands, we offer both

conventional narrowband and wideband receivers optimized

for modern signal modulations and rapid detection,

acquisition, and DF of wideband signals. TCI wideband

receivers provide IF bandwidths up to 2 MHz at HF

and 12 MHz at VHEF/UHEF, with processed measurement

resolution bandwidths as narrow as 10 Hz.
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Flexible modular
bardware allows
systems to be built in
a wide variety of
configurations
matched to the
customer’s specific
needs and budger.

Real-time signal displays and annotated

(Back End)

DSP Processing

TCI svstems feature high-speed, 32-bit Digital Signal
Processors with proprietary application-specific firmware
that delivers high-performance measurement and signal
analysis for a wide range of signal types and environments.
By digitizing and analyzing the outputs from LE/MF/HF
and VHF/UHTF receivers, TCI DSP-based spectrum
processors deliver fast, comprehensive signal analysis,
simultaneously scanning, detecting, measuring and
analyzing RF signals at scan rates up to 4 GHz per second.
In addition, the same DSP hardware is used to extract signal
metrics, classify signal types, make DF fixes and generate

statistical data on signal activity.

Software

TCI has expert in-house apblicadon software design and
development capabilities. This allows us to create highly
integrated and optimized application-specific software for
embedded and real-time control, data processing, digital
signal processing, database structures, graphical user
interfaces and network management. Our software engineers
also work closely with our hardware and system engineers
to 'integrate operation of the complete system, including
equipment control, signal
analysis, and database
management and network

administration.

graphical maps provide precise and easy to
use operator tools for signal identification.



TC! Raven SIGINT Systems

With 25 years experience, TCI addresses the needs of
Signal Intelligence with TCI’s Raven System architecture.
Raven utlizes modular, networked, multiprocessor technology
to simultaneously prosecute both traditional narrowband
and modern broadband signals in an increasingly crowded
and covert signal environment. Raven provides all the
measurement and analysis capabilites needed to detect,
ineasure, locate, analyze and archive narrow and wide band-
~width signals in the HF through UHF bands. TCI builds -
the complete SIGINT solution. Startng from RF signal
propagation and ending with automatc signal nnnlygis,
TCI flexible SIGINT systems provide the operator with

powerful and informative answers to mission objectives.

TCI’ advanced technology in both the radio front end
and digital buck end produce SIGINT systems with
superior performance, providing a critical 30 dB advantage
in system sensitivity and processing up to

100 times faster than tradidonal systems.

Raven muld-channel DF is capable
ot generating thousands of accurate
locadon fixes per second

using either triangulation or
Single-Station-Location (SSL)’ - \
techniques: Raven SIGINT .

) Predicted or
svstems include extensive data Measured
storage with comprehensive data lonospheric Profile
extraction and post-collection
analysis features. The power and
versatility of Raven make TCI systems
easily adaptable to change for future
SIGINT requirements.

TCTs Single-Station-Location (SSL) HFDF
system uses asimuth and elévation meastrements
combined with ionospheric height to compute the

distance to the unknown signal of interest.

Electronic Reconnaissance Site

SOLUTION

The United Kingdom Radiccommunications Agency (RA) is
one of the preemine‘nt agencies establishing many of the
monitoring techniques and standards that are adopted around

the world.

RA needed a nationwide system that had two objectives:

1) measure and analyze signa! occhpancy for spectrum aliocation
purposes, and 2) identify'and locate fion-compliant transmissions
and interference sources. RA expected to purchase two separate

systems, but TC! offered a single system that is being developed

to meet both needs, thereby reducing RA’s purchase cost and

impraving the efficiency and flexibility of RA operations.

Impressed with TCI's sofution, RA purchased 26 TCI Remote
Monitoring and DF Systems by the end of 2003, and pfans to

expand their network to over 35 stations throughout the UK

Measured Elevation Angle

Unknown Emitter



Spectrum Monitoring
As the radio spectrum becomes more valuable and
crowded, regulatory agencies face the increasingly
complex challenge of spectrum management and
associated compliance monitoring. TCI is the only
U.S. supplier of integrated Spectrum Management
and Monitoring solutions that let agencies plan,

administer and control the use of their radio spectrum.

Our industry-leading systems meet the latest
International Telecommunications Union (TU)
recommendations, and provide integrated management
and monitoring capabilities, with administration and
planning tools to detect violations, track down illegal
operators, and verify that licensees are complying with

approved standards.

For applications where precise spectrum monitoring and

SOLUTION directon finding are needed, the TCI Scorpio Spectrum

Nobody likes having a Monitoring and DF System is the cost-effective, high-
favorite TV sitcom or soap performance solution. Scorpio covers the 20 to 3000 MHz
opera interrupted. When the frequency range, with options down to 9 kHz and up to

- Namibian Communications 40 GHz. This advanced system automatically surveys the

Commission (NCC) began spectrum and then simultaneously measures, locates and

- . quantfies all signal actvity, for both traditional and modern
receiving complaints about . c . i . .
digital signals, including wide-band signals. All signal measure-

service problems on the local . g A .
ments are stored in a built-in database, which is automatically

paid TV program channel, analyzed to produce an extensive and powerful set of operator
’they launched an investigation. They had no luck lecating the displays and reports. Standard displays and reports include
problem until they acquired a TCI Mobile Monitoring System. - channel occupancy, signal amplitude and bandwidth metrics,

transmission and occupancy statistics, and emitter location.

The TC! Mobile Monitoring System easily navigated the rugged
. : . Scorpio systems can be installed in fixed or mobile platforms.
northern Namibian terrain to monitor the signal around the town of o L L. ) o

In mobile applications, Scorpio’ unique DF homing capability

Oshakati. In a short time, the TCI system identified the interference, . . . R
¥ continually updates a map and directional display of the

triangulated the source, and located the oﬁending transmitter. Using line of bearineg to the emitter relative to the vehicle while the
datla recorded by the Mobile Monitoring System, the NCC ordered vehicle is moving. This allows the operator to drive toward
the operator of the offending transmitter to correct the problem and the targeted transmitter without having to stop to take

eliminate the interference. stationary DF measurements.



Spectrum Management

TCIs highly integrated Automated Spectrum Management
Systems (ASMS) pravide regulatory and telecom organizadons
Woridwide with the rechnology needed to manage spectrum
usage and generate revenues. Our powerful and versadle
Spectrum Management software automates RF spectrum
allocation tasks that are compliant with local and internadonal
regulations. ASMS provides comprehensive administrative,
analysis, map display, and accounting capabilities that
regulators need to efficiently process license applicadions,
and issue frequency assignments, notices, invoices, fees,
fines, and reports. TCI ASMS solutions are easy and
economical to use and upgrade, and are available in ITU-

compliant configurations.

Support

To get your TCI svstem up and ru{ming as quickly as possible,
TCI provides exactly the level of service you need. We can
assist you with equipment and site planning, plus installation
and training on your system, ensuring that the system meets
your requirements. After installation, TCI is committed to

the long-term support of the system and the customer.

Our ability in designing, building,
and installing rurnkey svstems quickly
and efficiently is based on our unique

interdisciplinary approach.

An ASMS operator uses
TCIs powerful and versatile
Spectrum Management

For details, contact TCI Marketing

at teisolutions@dielectric.spx.com, or call
+1.510.687.6100. See how you can

master the spectrumt with TCL

software with comprebensive

map displays to review radio

Srequency spectrum usage.
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RCS-7D CHIRPSOUNDER ® RECEIVER
Remote Control Protocol

TCI/BR
Drawing Number K11193
Rev. A

1 SCOPE

This document provides interface specifications for the remote control of, and data readout
from, the BR Communications model RCS-7D Chirpsounder Receiver. The RCS-7D
includes a BR model 3092 Controller which controls all operating functions of the
receiver. The 3092 provides a graphical user interface for the local man-machine-
interface (MMI) for the RCS-7D operating controls and displays. The 3092 also provides
aremote interface to an external (host) computer for applications requiring remote control
of the RCS-7D. This document describes the protocol between the 3092 and an external
computer for remote control of the RCS-7D.

2 OVERVIEW

The remote control interface allows a remote computer to control the RCS-7D's operation,
and to obtain data from it.

The 3092 is built from an industrial-grade, PC (Pentium-based) computer which includes
the RCS-7D operating system applications software and special hardware interfaces to the
8074 HF Receiver and the external (host) remote controlling computer. The RCS-7D
application software runs under the Microsoft Windows XP® operating system. The
RCS-7D control program appears as a window that shows status and ionogram graphics.

The remote control interface with the RCS-7D is a full-duplex RS-232 serial data link.
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3 INTERFACE SPECIFICATIONS
3.1 ELECTRICAL/PHYSICAL

Communications between the RCS-7D and an external remote controller is made via the
COM2 port of the 3092.  The 3092 COM2 port is configured for RS-232, 9600 baud, 8-
bits, no patity, one start and one stop bit. Refer to the 3092 Operating and Service
Manual for location and pinout information for the COM2 port.

3.2 OPERATIONAL

With the exception of the RESTART command, all commands and data passing between
the computer and the RCS-7D are contained in blocks of ASCII characters. Each block
of a command must begin with a left parenthesis character ‘(*, the start delimiter. This is
followed by 2 or 3 characters specifying the command to be executed, followed by data (if
necessary to carry out the command). Next is a checksum character. The last character
in the block must be a right parenthesis ¢)’, the end delimiter. For example, the Query
command string sent to the RCS-7D would be: (Alr)  where "Al" is the command and
"t" is the checksum. Note: do not use braces { } or brackets [ ] in place of parenthesis
() for the command string delimiters.

All characters in the command block should be sent out at one time. Except in the event
of a detected transmission error, the RCS-?D will not respond to a command until the
entire block has been received.

The response block from the RCS-7D to the remote controller follows the same format as
the command block: a left parenthesis, an echo of the command codes, data, checksum
character and a right parenthesis.

The normal sequence for commands is that the host initiates the command, the RCS-7D
acts upon the command, and then the RCS-7D returns a response indicating that it has
acted upon the command or returns the requested data.  Since some commands are
initiated by the RCS-7D, such as advisories, it is possible for such a command to occur at a
time when the host is expecting a response to a host initiated command. All blocks have
delimiters and command codes whether the block is a command or a response. There is
no ambiguity as to whether the block is a command from the RCS-7D or a response to a
host initiated command since the command codes are unique. The host software must
allow for the possibility that a RCS-7D initiated command can occur at any time.  This
does not mean that the blocks can be fragmented; the blocks can be expected to remain
intact.

Note: In order to allow the possibility of binary data to be sent, an escape sequence
scheme is used. When binary data is being sent, it is possible for some data values to
appear as the start delimiter ‘(* or end delimiter °)’. To avoid prematurely terminating the
block of data or beginning a new block, a special escape character with the value of FE
hex is inserted before each data byte that has a value equal to the start delimiter ‘(* or the
end delimiter )’. When the escape character is received, the next character is treated as
data, and not checked for a match with the start or end delimiter. The escape character
FE hex is also used to send a data value of FE hex by inserting the escape character FE
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hex in front of the data value FE hex. That is, at the receive end, a pair of FE hex
characters would be interpreted as one binary data value of FE hex.

The command/data protocol for the RCS-7D device is described in Table 1 and section 3.3
of this document.

Several terms and abbreviations used in the interface description require definition for
clarity. All remote control commands and data (except binary data) are standard printable
ASCII characters. Printable ASCII characters are listed within quotes (e.g. "A"™). The
term ASCII digit is used when numeric information is needed, i.e. "0" to "9".

Special control functions (such as RESTART) may use non-printable ASCII control codes.
ASCII control codes are listed using standard ASCII nomenclature. Control codes may
be generated on ANSI compatible CRT terminals by pressing the CTRL key in
conjunction with another key. Control codes that may be used by the RCS-7D are:

-Name ASCIH function Hex Terminal Entry

ENQ Enquiry 05H control E
ACK Acknowledge 06H control F
BEL Bell or alarm 07H control G
BS  Backspace 08H control H
HT  Horizontal tab 09H control I

LF Line feed 0AH controlJ

VT  Vertical tab 0BH control K
FF Form Feed OCH control L
CR. Carriage return ODH control M

A command code of "!" from the RCS-7D means that there was an error in receiving the
command block. An error code character (or characters) indicating the exact nature of
the error follows the "!" character:

"A" MISSING START OF BLOCK DELIMITER

This code indicates that the RCS-7D received characters other than the start of block
-character (left parenthesis) when it was expecting a new block to start. All characters
received until the next start of block character will be ignored.

"B" MISSING END OF BLOCK DELIMITER

This code indicates that the RCS-7D received a start of block character while it was still
expecting an end of block character (right parenthesis) to end the previous block. The
data from the previous block is flushed, and a reception of a new block is started.

"C" BLOCK OVERFLOW

This code indicates that the amount of characters received following a start of block
character is larger than the maximum allowed by the protocol. The maximum number of
bytes allowed in a command block to the RCS-7D is 1024 bytes. If 1024 bytes have been
received without an end of block character, an overflow condition exists and the block and
all following characters until the next start of block character will be flushed.
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"D" UNRECOGNIZED COMMAND CHARACTER
This code indicates that an illegal command character was received from the remote
controller.

"E" CHECKSUM ERROR
This code indicates that a checksum error was detected.

"F" UNABLE TO COMPLETE COMMAND

This code indicates that the last command sent could not be completed, either because the
data received contained a value that is not permitted for the command, or because the
RCS-7D is not in the right state to execute the command.

If an "F" error code is received, more detailed information regarding the error may be
obtained by sending the READ ERROR MESSAGE command (see command descriptions
in Tables 1 and section 3.3). This command returns a 32-character string containing a
descriptive message of what the error was. This feature is intended for use as a
debugging aid during the development of the remote controller's interface software.

The RESTART command, which consists of four consecutive VT (vertical tab) characters,
causes the RCS-7D to abort any data transmission that may be in progress and to reset
itself. Note that this command is not enclosed in block delimiters. The response is a
single VT (vertical tab) not enclosed in block delimiters. Any sweep that may be in
progress will be aborted. The RCS-7D resets itself after sending the VT. Allow at least
60 seconds after receiving the VT for the RCS-7D to reset. - A power up advisory will be
sent after the RCS-7D has completed its reset sequence.

A checksum value is sent to verify that the received data is error-free. The checksum
value is calculated as an 8-bit binary sum of all transmitted data characters excluding the
enclosing left and right parentheses. Carries out of the most significant bit are discarded,
and are not added back into subsequent sums. While data is being received, a running
sum is calculated. The received checksum character is compared to the calculated
checksum value.

The 8-bit binary checksum value may range from 0 to FF (expressed in hexadecimal). As
data transmitted over the serial link must be in ASCII, the two most significant bits are
masked out of the checksum value. Six significant bits are used to detect transfer errors.
The checksum value is sent with bit 7 set to 0 and bit 6 set to 1, resulting in ASCII
character "@" (40H) to DEL (delete control character = 7FH). Bits 0 to 5 contain the
binary checksum value. This guarantees that the checksum value is not a reserved ASCII
control character, and is not a block delimiter character.

Table 1 provides ASCI command codes and defines qualifying data by name with the
number of bytes indicated in parentheses. If the qualifying data is-a single byte, no
parenthetic value is included. For example, ID(4) is four bytes and NUM is a single byte
value.
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TABLE 1

REMOTE CONTROL COMMAND SUMMARY

Note: the checksum and start and end delimiters have been omitted for clarity.

FUNCTION

TO RCS-7D
>>>>>

RCS-7D QUERY AND STATUS

Al QUERY "ALY

A2  READ SWEEP A2
STATUS

A3 READ ERROR "A3"
MESSAGE

A4  READ " A4
SWEEP
SUMMARY

SETUP TIMES

Bl  READ "B1"
CLOCK

B2  SET CLOCK "B2"

+TIME(6)

SETUP SWEEP PARAMETERS

Cl READ "Cln
PATH
DATA

C2  SET "Co"
PATH + PATH_DATA(512)
DATA

C3 READ "C3"
START
TIMES

K11193 Rev. A
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FROM RCS-7D
<<<<<

L A 1 "
+ CPU_VERSION(4)

"A2" + TIMESTAMP(14)
+ M+ SWEEP_FREQ(3)

"A3 "
+ MESSAGE(32)

"A4l|

+ SUMMARY (44)

"B1" + TIME(6)

IIB2"

"C]."

+PATH_DATA(512)

IIC2"

"C3|l
+ START_TIMES(107)



RANGE DELAY

DI  READ RANGE “p1” “D1”
DELAYS + DELAYS(20)
D2  SET RANGE “D2” “p2”
DELAYS + DELAYS(20)
D3  READ AUTOSYNC  “D3” “D3”
AND AUTOSLIP + AUTOSYNC(8)
D4 SET AUTOSYNC  “D4” “D4”
AND AUTOSLIP + AUTOSYNC(8)
CHIRPCOMM
F1  READ "F1" vE1"
CHIRPCOMM + MSGS(160)
MESSAGES
TEST
Gl DORX "G1" "G1"
TEST + RESULTS(26)

ADVISORIES FROM THE RCS-7D
Hl  END OF SWEEP "H1"
H2 POWER-UP "H2"

H9  PRECISION TIMING INTERRUPT FAULT "H9"

DATA READOUT (Refer to Section 4 for Hi-Resolution ionogram data readout)

n READ “J1” see description of J1 command
IONOGRAM + SCANLINE(3)
SCANLINE

]2 READ “127 “J2” + PATH_DATA(128)
IONOGRAM
PATHDATA

LOCATION INFO

K1 READ “K1” “K1” + LAT(8)
LAT ' + LONG(9)
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LONG

K2  SET “g2” p_—
LAT +LAT(8)
LONG + LONG(9)

3.3 REMOTE CONTROL COMMAND DETAILS
GREETINGS AND STATUS

These commands allow the remote control device to verify connection of the RCS-7D, and
to check its status.

Al QUERY

This command allows the remote controller to read the software version of the RCS-7D.
Unlike some BR instruments, the RCS-7D does not require a greeting command before it
will respond to other remote control commands. This QUERY command, however, can
be used to ascertain whether or not an RCS-7D is connected.

CPU_VERSION (4 bytes)
Four alphanumeric characters containing the version number of the main CPU software.
For example’ IIV"’ "O"’ "1"’ "A".

A2  READ SWEEP STATUS
This command returns the status of the current sweep.

TIMESTAMP (14 bytes)
The current time expressed in ASCII digits for year, month, day, hours, minutes, and
seconds.

4 bytes for year (e.g. 1999)

2 bytes for month

2 bytes for day

2 bytes for hours

2 bytes for minutes

2 bytes for seconds.

M (1 byte)

An ASCII character indicating the sweep status:
"m" = not sweeping
"M" = rx sweeping

SWEEP_FREQ (3 bytes)

3 ASCI digits indicating the current sweep frequency. The first digit is tens of MHz.
The last digit is hundreds of kHz.  All three digits are set to zeroes if not sweeping.
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A3 READ ERROR MESSAGE
This command returns a string containing a detailed error message.

MESSAGE (32 bytes)
String of ASCII characters providing more detailed information regarding the error status
of the last command sent. If the previous command received from the remote controller
resulted in an "unable to complete command" error (code "F") this string will contain a
description of why the command could not be completed. If the previous command was
completed successfully, or if one of the other error codes was returned (such as "checksum
error” or "unrecognized command"), the string will consist of all blanks.

This command is intended solely for use as a debugging aid during the development of the
remote controller's interface software. The exact wording of messages is not defined, and
is subject to change without notice. Therefore, if the released version of the remote
controller software makes use of this command, it should not use the error message for any
purpose other than to display it.

A4 READ SWEEP SUMMARY
~ This command returns a summary of status conditions of the Receiver.

SUMMARY (44 bytes)
The summary consists of 44 ASCII characters in the following order:
4 bytes year of sweep start time
2 bytes month of sweep start time
2 bytes day of sweep start time
2 bytes hours of sweep start time
2 bytes minutes of sweep start time
2 bytes seconds of sweep start time
2 bytes sweep start frequency (e.g. for 2 MHz low limit, “02”)
2 bytes sweep stop frequency
2 bytes sweep parameter (“00” for 50 kHz/sec,
“01” for 100 kHz/sec, “02” for 125 kHz/sec)
1 byte “S”=Synth Lock OK
1 byte “X”=DSP_OK
1 byte “L” =Temp OK
1 byte “T”=Ext_1_pps OK
1 byte “P”=DC_Power_OK
1 byte “K”=Rx_Calib_OK
1 byte “R” = internal 10 MHz, “r” = external 10 MHz
1 byte "G"=GPS_OK
1 byte "Y" = Disciplined oscillator Freq OK
4 bytes Disciplined oscillator freq error (FEDPERIOD)
1 byte "Z" = Disciplined Oscillator Tuning_ OK
4 bytes Disciplined oscillator tuning voltage (DACCOUNT)
6 bytes Elapsed time, in seconds, since last power-on reset
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All status codes with labels ending in _OK are upper case when the condition is OK and
lower case when an error or fault occurs. For example, “s” indicates that the synthesizer
is out of lock. '

SETUP TIMES

These commands allow the remote controller to read and set various RCS-7D parameters
related to time.

B1 READ CLOCK
B2 SET CLOCK

TIME (6 bytes)
Six ASCII digits indicating the current time in hours, minutes, and seconds in 24-hour

format. The first digit is tens of hours. The last digit is ones of seconds. Valid range
of time values is 00:00:00 to 23:59:59.

SETUP SWEEP PARAMETERS

C1 READ PATH DATA

C2 SET PATH DATA

These commands read/set the information of the chirp transmitters being received. The -
information includes the name or call sign of the chirp transmitter, the first start time and
repeat interval of its sweeps, and lat and long of its location. Four records are used, one
for each path from a chirp transmitter. The records are terminated by carriage return and
linefeed. Within each record, the fields are delimited by tab characters.

PATH_DATA( 512 bytes)
Four records, 128 bytes each. Each record is a string of ASCII characters with fields
separated by horizontal tabs (09H) and ending with carriage return (ODH) linefeed (OAH).

The first record is for path 1, the second is for path 2, etc.
Each record consists of the following nine fields:

First Field (25 bytes) = name or call sign of the chirp transmitter. Unused
characters must be filled by blanks.
Tab (1byte)

Second Field (10 bytes) = first sweep start of the hour specified in minutes,
seconds and fractional seconds in the following format: 2 digits of minutes, colon,
2 digits of seconds, decimal point, and 4 digits of fractional seconds (for example,
00:01.9999). The range is 0 to 60 minutes.

Tab (1byte)

Third Field (2 bytes) = repeat interval in minutes. Two digits of minutes with a

range from 05 to 60.
Tab (1byte)
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Fourth Field (8 bytes) = latitude of location of chirp transmitter in degrees and
decimal degrees. Positive is north, negative is south. The first character is the
sign. This is followed by 2 characters for degrees, then a decimal point, and then
4 digits of decimal degrees. Leading and trailing zeros are added as necessary to
pad the field to the required number of characters. If the latitude is unknown, the
field is filled with blanks.

Tab (1byte)

Fifth Field (9 bytes) = longitude of location of chirp transmitter in degrees and
decimal degrees. Positive is east, negative is west. . The first character is the
sign. This is followed by 3 characters for degrees, then a decimal point, and then
4 digits of decimal degrees. Leading and trailing zeros are added as necessary to
pad the field to the required number of characters. If the longitude is unknown,
the field is filled with blanks.

Tab (1 byte)

Sixth Field (1 byte) = ‘G’ indicates transmitter timing is derived from GPS; ‘g’
indicates that no GPS is available for timing.
Tab (1 byte)

Seventh Field (3 bytes) = sweep rate. 3 characters of decimal digits specifying the
sweep rate in kHz/sec. The following are defined:

“ 507, where the first character is a blank, is 50 kHz/sec

“100” is 100 kHz/sec

“125”is 125 kHz/sec
Tab (1 byte)

Eighth Field (2 bytes) = end limit. 2 characters of decimal digits specifying the
end sweep limit in integer MHz.  Single digit values can have a leading zero or
blank. Valid values are from 3 to 30 MHz.

Tab (1 byte)

Reserved (Ninth) Field (58 bytes) = this is a reserved field that can be used in the
future for adding new fields. It is currently filled with blanks.

Carriage Return and Linefeed (2 bytes)

Note: An unused path is indicated by a value of 09H (horizontal tab) in the first character
of the first field of the record. This indicates that this path is not being used to receive
any chirp transmitter. The remainder of the fields should be set to blanks. - Each record
must still be terminated by carriage return and linefeed. Unused paths must appear at the
end after valid paths. That is, if only one path is used, it must be placed in path 1 and its
data record must be the first record. The remaining records must indicate unused paths.
When the RCS-7D examines the Path Data records it will stop at the first unused path.

For example, if the first record indicates an unused path, it stops there and assumes that all
paths are unused. It does not exam the remaining records for other valid paths.
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C3  READ START TIMES

This command reads the start time information which consists of 3 records. The first
record is a list of 12 sweep start times. The second record is a list of 12 path numbers
that correspond to the 12 sweep start times. The third record is a list of 4 path offsets.

START_TIMES(107 bytes)
Three records, each a string of ASCII characters with fields separated by horizontal tabs
(09H) and ending with carriage return (ODH) linefeed (0AH).

The first record (61 bytes) consists of 12 fields of start times specified in integer |
seconds relative to the start of the hour. Each field is 4 characters wide. Integers
with fewer than 4 digits are filled with leading zeros. The range of the start times
is 0000 to 3600.

The second record (25 bytes) consists of 12 fields of path numbers that correspond
to the 12 start times. The path numbers can have the values 1,2,3 and 4
corresponding to paths 1,2,3, and 4. A value of 0 indicates that no sweep occurs.

The third record (21 bytes) consists of 4 fields of path offsets specified as integer
numbers representing the fractional seconds of start time offset in units of 0.1
mSec. Each field is 4 characters wide. Integers with fewer than 4 digits are filled
with leading zeros. These numbers have a range from 0000 to 9999.

Note: If fewer than 12 sweeps per hour are scheduled, the unused start times will contain
entries of 3600 seconds and the corresponding path numbers will contain entries of 0.

RANGE DELAY

D1 READ RANGE DELAYS
D2  SET RANGE DELAYS

These commands read and set the range delay time (the expected propagation time from
the transmitter to the receiver). The range delay time is specified by a sign and 4 digits--
the first digit is hundreds of milliseconds, the second is tens of milliseconds, the third is
ones of milliseconds, and the fourth is tenths of milliseconds. This range delay is the
value of the propagation delay at the baseline time delay point. On the ionogram display,
the baseline is the 5th pixel up from the bottom, marked by the first tick mark along the
left edge of the ionogram display. See the description of the J1 command for
determination of the absolute time delay values for the points in the jonogram data.

DELAYS (20 bytes)
Four range delays, each expressed as sign and 4 ASCII digits.
1 byte sign, must be either ‘+’ or ‘-’
1 byte 100’s of milliseconds
1 byte 10°s of milliseconds
1 byte 1’s of milliseconds
1 byte tenth’s of milliseconds
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The first range delay is for path 1, the second is for path 2, etc.

Note: The range delays of the 4 paths are recalculated and updated by the RCS-7D
automatically once every hour. The host computer can override these updates by sending
SET RANGE DELAY commands more often than once per hour. Whenever the range
delay is set, a timer is retriggered to time a one hour interval. If the one hour interval
elapses, the RCS-7D will recalculate and update the range delay. Thus the internal
updating can be overridden by retriggering the timer with set commands.

Note: Under normal circumstances, the range delay will be positive. But it is possible
under unusual situations, such as the clocks of either transmitter or receiver being off, that
the receiver finds a signal at an effective negative range delay.

D3  READ AUTOSYNC AND AUTOSLIP
D4  SET AUTOSYNC AND AUTOSLIP

These commands read and set the autosync and autoslip enable or disable flags for each of
the 4 paths.

AUTOSYNC(8)
The first group of 4 characters control autosync. An ‘E’ character enables autosync for
the path. A ‘D’ character disables autosync for the path. The first character of the
group of 4 corresponds to path 1, the last character corresponds to path 4.
The last group of 4 characters control autoslip. An ‘E’ character enables autoslip for the

path. A ‘D’ character disables autoslip for the path. The first character of the group of
4 corresponds to path 1, the last character corresponds to path 4.

CHIRPCOMM

F1 READ CHIRPCOMM MESSAGES

This command reads the 4 completed Chirpcomm messages that are stored one for each
path.

MSGS(160 bytes)
Four Chirpcomm messages, each 40 characters long.
This first 40 characters are for path 1, the next 40 characters are for path 2, etc.
TEST
Gl  DORXTEST
This command invokes the diagnostic Self-Test of the receiver. The self-tests are

automatically performed at the end of each sweep, and the results are stored in RCS-7D
memory. When the RCS-7D receives a Self-Test command, the RCS-7D immediately
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returns the stored results of the previous test, regardless of the current operating state of
the sounder. However, if no sweep is in progress, a Self-Test command will also initiate
anew test, and the results of the new test will be stored in memory. To read the results of
this remotely-initiated test, a second Self-Test command must be issued to read the stored
results. However, if a new Self-Test command is received before the equipment
BIT/BITE has finished the test sequence, the previously stored results will be reported, and
not the results of the of the current test in progress. If current test results from a
remotely—initiatéd test are required, two Self-Test commands must be sent at least 10
seconds apart. The first command initiates the test (and reports previous results), and the
second command reports the results of the test initiated by the first command. If a sweep
is in progress, the command does not interrupt the sweep, and no new tests are performed
until the sweep ends.

RESULTS (26 bytes)
These are results of the previous test of the Receiver.
4 bytes year of time stamp when test was performed
2 bytes month of time stamp when test was performed
2 bytes day of time stamp when test was performed
2 bytes hours of time stamp when test was performed
2 bytes minutes of time stamp when test was performed
2 bytes seconds of time stamp when test was performed
1byte “S”=Synth Lock OK
1 byte “X”=DSP_OK
1byte “L”=Temp OK
1 byte “T”=Ext 1 pps OK
1byte “P”=DC_Power_OK
1 byte “R” =internal 10 MHz, “r” = external 10 MHz
1 byte “C”=ADC Test
1 byte “D” =1IF Detector Test
1 byte “E”=IF Passband Test
1 byte “F”=HF Comb Calibrator Test
1 byte “N” = Noise Test
1 byte “W” =DSP FFT Output Test

An uppercase letter indicates that the test item or category passed. A lower case letter
indicates that it failed. _

All status codes with labels ending in _OK are upper case when the condition is OK and
lower case when an error or fault occurs. For example, “‘s” indicates that the synthesizer
is out of lock.

ADVISORIES FROM THE RCS-7D

H1  END OF SWEEP

This advisory indicates that a sweep has completed and the host can ask for ionogram data
using the J.1 command and sweep summary data using the A .4 command.

H2 POWER-UP
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This advisory indicates that the RCS-7D has completed a reset sequence due to either a
power-up condition or restarting the software by the user or remote command.

H9  PRECISION TIMING INTERRUPT FAULT "H" +"9"+ CKSUM

This advisory indicates that the 55 Hz timing interrupt of the RCS-7D is not functioning
properly. Sweeps cannot be run while in this condition. This advisory is sent
approximately every 3 seconds until the fault is corrected.

DATA READOUT
n READ IONOGRAM SCANLINE

This command reads out ionogram data from the receiver. The ionogram data is divided
into scanlines of frequency slices covering 100 kHz of sweep. The number of the
scanline (a number representing 100 kHz of sweep) must be specified in the command.

SCANLINE(3 bytes)
The number of the scanline. The range is “020” through “299” corresponding to 2.0
MHz through 29.9 MHz. For example, the scanline covering 5.0 to 5.1 MHz is identified
as “050”

The reply from the RCS-7D consists of a header immediately followed by binary data.
The block is formatted as follows:
()1 fffhhmmsslluupgsrrrrBinaryData c)

J1 = echo of command

fff = scanline number (e.g. for scanline covering 2.0 - 2.1 MHz, fff = “020”)
hh = hours of sweep start time

mm = minutes of sweep start time

ss = seconds of sweep start time

11 = sweep start frequency (e.g. for 2 MHz low limit, 11 = “02”)

uu = sweep stop frequency (e.g. for 30 MHz hi limit, uu = “30”)

p = path number (p = “1” for path 1, p = “2” for path 2, etc.)

q = sweep parameter (q = “1” for 100 kHz/sec)

strir = range delay (range delay as described in D1 command description)
BinaryData = scanline data: iiii ADCRR

¢ = checksum character (checksum as described in section 3.2 )

The binary data consists of scanline data for one scanline consisting of 200 bytes of FFT
amplitude data (iiii), one byte of Rx attenuation (A), one byte of IF detector value (D), one
byte of Chirpcomm signal-to-noise ratio (C), and 2 bytes reserved (RR).

The binary data is followed by a checksum character (c) calculated as described in section
3.2 (binary sum of all data bytes starting with J1 including escape characters but excluding
the start and end delimiters, keeping only the 6 least significant bits 0-5, and setting bit 7
to 0 and bit 6 to 1).
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Note: Because the implementation uses null terminated strings, zeros are not allowed in
the binary data. To avoid sending zeros in the binary data, a value of 1 is added to all
binary data values before being sent. ~ This applies to binary data values only, not to the
header, the delimiters, the FE escape character, nor the checksum byte. On receive, all
binary data values should be decremented to get back the original value.

Note: Because binary data is being sent, it is possible for some data values to appear as
the start delimiter ‘(* or end delimiter ©)’. To avoid prematurely terminating the block of
data or beginning a new block, a special escape character with the value of FE hex is
inserted before each data byte that has a value equal to the start delimiter ‘(‘ or the end
delimiter ).  When the escape character is received, the next character is treated as data,
and not checked for a match with the start or end delimiter. The escape character FE hex
is also used to send a data value of FE hex by inserting the escape character FE hex in
front of the data value FE hex. That is, at the receiveend, a pair of FE hex characters
would be interpreted as one binary data value of FE hex.

The FFT amplitude data (iiii) are the amplitudes of 200 time delay cells covering the
ionogram range window for each 100 kHz frequency slice of the sounder sweep. Each
byte is a binary value of the FFT cell amplitude in 0.5 dB steps. The range of each byte is
1-201 (01-C9 hex, subtract 1 to get 00-C8 hex) representing 0 to 100 dB in 0.5 db steps.
The first byte of the 200 bytes represents the earliest time delay cell.

The (A) value is the receiver attenuation in dB. The range is 1-121 (01-79 hex, subtract 1
to get 00-78 hex) representing 0 to 120 dB of receiver attenuation.

The (D) value is the IF detector value in dB. The range is 1-49 (01-31 hex, subtract 1 to
get 00-30 hex) representing 0 to 48 dB of IF detector. The nominal IF detector value is
34 dB.

The (C) value is the Chirpcomm signal-to-noise ratio in dB. The range is 1-49 (01-31
hex, subtract 1 to get 00-30 hex) representing O to 48 dB of signal-to-noise ratio in a 55 Hz
bandwidth.

If a checksum error is detected when the data is received, the block can be requested again
by repeating the command with the same block number. If no checksum error is
detected, then the next block can be requested.

To clarify the above, the following is the sequence of steps for formulating the reply to the
read ionogram data command:

1. Fill out the header information beginning with the J1 echo and time stamp.

2. Append the binary data for the 10 scanlines adding a value of 1 to each byte.

3. Go through each byte of the binary data and check for values equal to the escape
character FE hex. For each of these insert in front of it the escape character FE hex.

4. Go through each byte of the binary data and check for values equal to the start
delimiter ‘(‘ or end delimiter )’. For each of these insert in front of it the escape
character FE hex. '

5. Calculate the checksum of all bytes beginning with the J1 through the last data byte
including escape characters but excluding the start and end delimiters.
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6. Add the start delimiter at the beginning. - At the end, add the checksum calculated in
step 5 and add the end delimiter. Then send out the block.

The following is the sequence of steps for receiving the block:

1. Wait for the start delimiter.

2. After the start delimiter is received, save all bytes into a buffer until an end delimiter
is encountered that is not preceded by the escape character.

3. Calculate the checksum for the block for all characters including escape characters
beginning with the first character after the start delimiter and ending just before the
checksum character and end delimiter. The character just before the end delimiter is the
transmitted checksum. Compare the calculated checksum to the transmitted checksum.
If the checksum is correct, continue processing the block. Otherwise ignore the block.

4. Copy the block into another buffer, but this time remove the escape characters. If the
escape character FE hex is encountered, save the following the character without checking
its value. The escape character itself is not saved. Thus a sequence of 2 FE hex
characters results in one FE hex value stored.

5. Subtract 1 from each binary data byte.

The following formula is used to calculate the absolute signal amplitude in dBm:

Absolute Amplitude (dBm) = (FFT Amplitude/2) + Attenuation - 200
where “FFT Amplitude” is the FFT cell amplitude in 0.5 dB steps taken from the (iiii) data
after subtracting 1, and “Attenuation” is the receiver attenuation in dB taken from the (A)
data after subtracting 1.

The following formula is used to calculate the RF input amplitude (as measured by the IF
detector using a 1 kHz IF bandwidth) in dBm:

RF Input Amplitude (dBm) = IF detector - 34 + Attenuation - 120
where “IF detector” is the (D) data after subtracting 1, and “Attenuation” is the receiver
attenuation in dB taken from the (A) data after subtracting 1.

The following formula is used to determine the absolute propagation delay value for any
given FFT cell (in units of milliseconds):

‘ Absolute time delay (mSec) = (range delay/10) + (FFT cell number - 4)/38.4
where “range delay” is given in the header and is in units of tenths of milliseconds, and
“FFT cell number” is numbered starting from 0 and ending at 199. Note that the baseline
cell is the 5th FFT cell which is cell number 4. At this cell, the absolute time delay is’
equal to the range delay.

J2 READ IONOGRAM PATH DATA

This command reads the path data associated with the ionogram data. This path data is
the same data that is read and set by the C1 and C2 commands. "This command is
necessary in the case that C2 commands have changed the paths while a sweep is in
progress. At the end of that sweep, the ionogram path data will be for the old path.
This command allows matching up of the ionogram with the path.

K1 READ LAT LONG
K2  SET LATLONG

K11193 Rev. A Page 17 of 17



These commands read/set the latitude and longitude of the receiver:

LAT(8 bytes)
ASCI string of latitude in degrees and decimal degrees.
1st char is sign, positive is north.
2nd and 3rd chars are degrees.
4th char is decimal point.
5-8th chars are decimal degrees.
Leading and trailing zeros are added as necessary to pad the field to the required
number of characters.

LONG(9 bytes)
ASCI string of longitude in degrees and decimal degrees.
1st char is sign, positive is east.
2nd, 3rd and 4th chars are degrees.
5th char is decimal point.
6-9th chars are decimal degrees.
Leading and trailing zeros are added as necessary to pad the field to the required
number of characters. ;

K11193 Rev. A Page 18 0of 18



4 RCS-7D HIGH RESOLUTION IONOGRAM DATA FILE FORMAT
4.1 High Resolution Ionogram Description

In addition to the standard ionogram files used to generate the color ionogram displays on
the RCS-7D front panel display, the RCS-7D produces a “high resolution” ionogram data
file that provides greater time delay (range) resolution over a wider time delay window.
These high-resolution ionograms are typically used to support external Single Site
Location HF Direction Finding systems (SSL HFDF) or general ionospheric research.

The high resolution ionogram file contains 280 “slices” or scanlines of the ionogram, one
slice per 100 kHz of sweep from 2 to 30 MHz. Each slice contains data for 475 pixels in
time delay (versus 200 pixels for the standard ionogram viewed on the RCS-7D front panel
monitor).

At 100 kHz/second sweep rate, each of the 280 frequency slices cover Chirp signal
measurements collected and FFT-analyzed over approximately 0.77 seconds, or
approximately a 77 kHz wide segment of the sweep. Each 77 kHz wide segment is
centered between integer multiples of 100 kHz with the FFT’s peak response at the
midpoint of the segment. Thus, the first frequency slice (at 2.0 MHz) stored in the high-
resolution ionogram file actually contains FFT data collected between 2.01 and 2.09 MHz
(i.e., centered on 2.05 MHz). The second slice contains data collected from 2.11 to 2.19
MHz (i.e., centered on 2.15 MHz), and the final slice (#280) contains data from 30.01 to
30.09 MHz. The first slice (from 2.01 to 2.09 MHz) is displayed on the RCS-7D front
panel ionogram graphic at 2.0 MHz, the second slice is displayed at 2.1 MHz, etc., through
the last slice (30.01 to 30.09 MHz) displayed at 30.0 MHz.

Due to the limited resolution of the RCS-7D front panel ionogram graphic display, the
RCS-7 display contains a frequency error of approximately 50 kHz when sweeping at 100
kHz/sec (i.e., the data displayed at 2.0 MHz was really collected at 2.05 MHz). This
error can be removed by remotely reading the high-resolution ionogram data file and then
displaying the ionogram data on an external graphic display that has 50 kHz resolution.

Each frequency slice of the high resolution ionogram data file contains 475 bytes
representing 475 points (pixels) in time delay (i.e., virtual héight range). The data in each
byte represents the amplitude of the pixel in 0.5 dB increments as described in the J1
(“read ionogram scanline”) command. The 475 pixels cover a time delay window from
0.000 ms (first pixel) to 6.185 ms (last pixel), or 13.02 microseconds per pixel. For Near
Vertical Incidence (NVI) soundings to support SSL HFDF, this is equivalent to a NVI
virtual height range of 927 km or 1.95 km per pixel.
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4.2 Ionogram File Format

A separate high-resolution ionogram data file is saved on the RCS-7D hard disk for each
ionogram. The high-resolution ionogram data files are formatted as follows:

134,400 bytes Binary ionogram data consisting of 280 ionogram scanlines (frequency
slices), each scanline containing 480 bytes:
475 pixel amplitude bytes (FFT amplitude data, iiii) +
One Receiver Attenuation byte (A) +
One IF Detector byte (D) +
Three reserved (not used) bytes (RRR)
(See description of binary scanline data in J1 command description)

128 bytes Tx Path info (one record for a single path)
This contains the name of the chirp transmitter, the sweep schedule, and its
location. (See the description of PATH_DATA).

1 byte Path number:
‘17, ,27, ,3” or ‘4!

8 bytes RCS-7D sounder receiver location Latitude
(See the description of LAT in K1 command).

9 bytes RCS-7D sounder receiver location Longitude
(See the description of LONG in K1 command).

5 bytes Range delay
(See the description of RANGE DELAY in D1 command).

40 bytes Chirpcomm Message
(See the description of MSG in F1 command).

44 bytes Sweep Summary
Contains the time stamp.
(See the description of SWEEP SUMMARY in A4 command).

Total of 134,635 bytes per file.

4.3 Tonogram File Names

The high resolution ionogram files are stored on the RCS-7D hard disk in directory:
C:\RCS7TDNIONOGRAM_ARCHIVE\HI_RES

This directory is a Windows XP “shared” directory that is remotely accessible via the

RCS-7D’s LAN interface, and is most easily accessed by using the XP “Remote Desktop”.

The HI_RES directory contains a maximum of 31 sub-directories. Each sub-directory is
named by the day number of the month as follows:
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HI_RES\DAYO01 through HI RES\DAY31

Each day directory contains all ionograms collected during the 24 hours of the day, up to a
maximum of 288 ionograms per day. Ionograms are stored in specific day directories by
the ionogram “start time” label as described below.

Each ionogram stored in a day directory has the filename identified by the sounding
“sweep start time” as follows:

Hlyyyymmddhhnnss. DAT

Where:
HI = file name identifier for High resolution Ionogram
yyyy = year (2000 through 2999)
mm = month of year (01 thru 12)
dd = day of month (01 through 31)
hh = hour of day (00 through 23)
nn = minute of hour (00 through 59)
ss = second of minute (00 through 59)

Thus, an example of the complete path name for a typical high resolution ionogram might
be:

C:\RCS7DIONOGRAM_ARCHIVEMI_RES\DAY 15\HI20030615224508.dat

This example is for a sounding identified by a start time of 22 hours 45 minutes 08
seconds on 15 June 2003.

The RCS-7D ionogram archive stores up to a maximum of 8,928 high resolution
ionograms, equivalent to one month’s accumulation of ionograms, assuming 12 soundings
per hour, 24 hours per day, 31 days per month. When the archive directory is full, the
RCS-7D will successively clear the day directory, one day at a time to make space for the
new month’s ionograms. That is, a full day’s complement of ionograms will be stored
for a full month (in the respective day directory) until the next month when the respective
day directory is overwritten with new ionograms. For example, ionograms recorded on
15 June will be stored until midnight on 14 July. Then, starting 00:00 hours on 15 July,
all old ionograms in the DAY 15 directory (from 15 June) are automatically erased to
make room for the new ionograms to be collected on 15 July. Note that a full archive of
8,928 ionograms will occupy approximately 1.2 Gbyte of hard disk storage space.
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1.0

INTRODUCTION
This document describes the acceptance test procedure for testing the Metrics and
DF instrument accuracy of the TCI 8067. A signal generator and the inverse
beamformers are used to simulate the controlled signals into the 8067, the accuracy of
the instrument of the 8067 will be calculated base on the known parameters of the
measured signals. A Pass/Fail criteria is used for each test procedure. A Pass
means the measured parameters are within the tolerances of the specification, a Fail
means the measured parameters are outside the tolerance of the specification.
Depending on the configuration of the tested 8067, some or all of the following
parameters will be tested. These are bandwidth, frequency, modulation, field strength,
channel occupancy, DF and channel DF. '
A test analysis program will read the data output file from the 8067 and automatically
check the result data for PASS or FAIL base on the specification of the Scorpio. This
Specification is also listed in Appendix A.
The raw measurement data will be in Appendix B and C

2.0 TEST EQUIPMENT

2.1 Required Test Equipment (or equivalent)
Description Manufacturer Model Cal Reg'd
Signal Generator HP 8648C YES
PC Computer (NT w/ GPIB I/F) any any NO
1x2 Power divider any any NO
3 Channel inverse beamformer any any NO
9 Ch HF inverse beamformer  any any NO
VHF/UHF inverse beamformer  any any NO
3 50 ohm load any any ‘ NO
GPS antenna any any NO
Software: TESTCLIENT.EXE TCI Part of T-0376-17-01 NO

22 Test Equipment Used
Description Manufacturer Model ID No. Cal Due Date
Signal Generator ‘\‘W QMQC [07‘2/ 3/‘{‘/04

3.0 APPLICABLE DOCUMENTS '
None.

4.0 VISUAL
No visual inspection required.

5.0 TEST PROCEDURE

TCI A Dielectric Company ATP 8067-1500-01D.DOC, Rev. D
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5.1

Test Configuration

Table 1 below shows different configurations of the tested equipment. Each
configuration requires particular test measurement. The Table is used to identify
which test procedures are needed to be performed.

Table 1: Test matrix

Test Part Number | INI Filename Config. | HF HF VHF/ VHF/
Config Type Metrics | DF UHF UHF
Metrics | DF
1 8516-1400-01 | EquipCtriConfigL.ini Mobile
8510-1400-02 | (3 channel HFDF) Yes Yes Yes Yes
8510-1401-01
2 8516-1400-04 | EquipCtriConfigM.ini Mobile
Yes Yes
3 8510-1401-01 | EquipCtriConfigN.ini Mobile
(9 channel HFDF) Yes Yes Yes Yes
4 8516-1400-02 | EquipCtriConfigH.ini Fixed
8510-1402-01 Yes Yes Yes Yes
5 8516-1400-03 | EquipCtriConfigJ.ini Fixed
8510-1402-02 Yes Yes Yes
6 8510-1403-01 | EquipCtriConfigK.ini
Remote | Yes Yes
7 8515-1401-02 | EquipCtriConfigP.ini FIXED
(DGTI) Yes
8 8523-1400-01 | EquipCtriConfigS.ini FIXED
(RA3) Yes Yes
S 8523-1400-01 | EquipCtriConfigU.ini FIXED
(RA3) Yes Yes
10 8515-1503-01 | EquipCtriConfigAD.ini | FIXED
8515-1503-02 (DGT Yes Yes
)

( The space below is intended to be blank)
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5.2 Equipment Test Setup

10 MHz
Reference HP 8648C
Signal
GPS Antenna Generator
A4
DF Sample
. VHF/UHF
Deli‘ e 3067 DF Refzmce/Mommr v IEEE 488 Bus
Equipment Electronics Power & Control Beamformer
10/100 BaseT LAN
PC
Computer

Figure 1: VHF/UHF Metrics and DF Test Setup

GPS
Antenna EC ¢ [EEE 488 Bus HP 8648C
omputer Signal
Generator
10 MHz
Reference
10/100BaseT LAN
1x2 Power
Divider
r 8067
. Electronics
Deliverable
Equipment 3 Ch Inversed 9 Ch Inversed
quipm Beamformer Beamformer

\1/ XX DDA XX L
Loop 1 D 50 Ohm
Termunation
Loop 2 9 Cables

Reference

Figure 2: HF Metrics and DF Test Setup
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Figure 1 and 2 above show the block diagrams of how the tested equipment are
configured. Figure 1 is for the VHF/UHF Metrics and DF measurement test, Figure 2
is for the HF Metrics and DF measurement test.

5.3 Test Data Collection
5.31 Start up the power of all test equipment. These include the equipment under test, the
test computer, the HP signal generator.
5.3.2  Read and write down the P/N of the tested equipment on one side of the rack.
PN _RstS - 1SD3-81 poy A
5.3.3 Read and write down the TCP/IP Protocol IP address of the host computer from the
Network Neighborhood.
IP address: A . \b8. v 1o\
5.34 Copy the “EquipCtriConfig.ini” to “EquipCtriConfigsav.ini”. The file is in the c:\winnt
folder
5.3.5 Using Notepad, edit the “EquipCtriConfig.ini” in c:\winnt folder, uncomments the INI
filename corresponding to the P/N shown on Table 1. If the filename is not found in
the file, add one line to the file and save:
filename = “filename from Table 1~
Be sure that all command lines in the file have a comments ( semicolon) in front of
them except for the line just added in.
5.3.6 Copy the “EquipCtriSite.ini” to “EquipCtriSitesav.ini”
5.3.7 Using Notepad, edit the file “EquipCtriSite.ini” in C:\winnt folder, enter the HF and
VHF/UHF antenna RF Cable Loss Intercept and Slope as follow:
V/UHF HF
AntnCableLossintept = 0 0
AntnCableLossSlopt = 0 0
MiscCableLossintept = 120 122
MiscCableLossSlope = 115 176
Also make sure that the Gain Calibration Factors or the Preamp Factor, Attenuation
Factor, and Cal 32 Factor at the bottom of the file are matched with the values shown on
the back of the 8067. Save the changes and close the Notepad
5.3.8  Restart the host computer or go to the control panel and activate the following
services:
- equipcontrol
- dino
- calendar
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5.3.9 . Log onto the test computer with userame administrator and password <gong>.

5.3.10 Go to the ‘host*file under c:\winnt\system32\drivers\etc, using Notepad to add the
following line to the end of the file if it is not already exist, then save the file:

IP address of the host computer SMS_SYSTEM_1
Example:
100.20.22.91 SMS_SYSTEM_1
Assuming that tne 1+ aaaress of the host computer is 100.20.22.91

5.3.11 Add the following lines to the ‘Services’ file under c:\winnt\system32\drviersiets if not
already exist, then save the file.

tci-metrics 3302/tcp
tci-equipcontrol 3303/tcp

53.12 Goto the Network Neighborhood, change the first 3 IP address values of the test
computer to be exactly the same as the Host computer IP address, only alter the last
IP address value. Example, if the Host IP address is as follow:
100.20.22.91
then the IP address of the test computer can be set to:
100.20.22.92 or 100.20.22.93 .... Which ever works
5.3.13 Click Apply after entering the new IP address, then ok to accept the change.

5.3.14 To make sure that the setting is correct, type the following line, from DOS, to see if
the test computer can talk to the host computer.

C:\Ping SMS_SYSTEM_1 -t
5.3.15 Once the connection is ok, minimized the Dos window

5.3.16 Using the P/N from section 5.3.2 and Table 1 from section 5.1, identify the test
configuration number.

Test configuration number: 1o

5.3.17 If test configuration number equal to 1 or 3 or 4, performs the following:

- HF Metrics and DF measurement in Section 5.4
- VHF/UHF Metrics and DF measurement in Section 5.5

5.3.18 If test configuration number equal to 2, 8 or 9 performs the following:

- VHF/UHF Metrics and DF measurement in Section 5.5
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5.3.19

If test configuration number equal to 5, performs the following:

- HF Metrics measurement in Section 5.4
- VHF/UHF Metrics and DF measurement in Section 5.4 and 5.5

5.3.20 If test configuration number equal to 6 or 10, performs the following:
- HF Metrics and DF measurement in section 5.4

5.3.21 If test configuration number is 7, perform the VHF/UHF DF measurement only
in Section 5.5.

54 HF Metrics and DF measurement

54.1  Set up test equipment as shown in Figure 2 of Section 5.2.

5.4.2 Ifitis test configuration number 1, connect the three outputs from the 3 channel
inverse beamformer to the back of the equipment rack. Terminating the output of the
1x2 power divider, who feeds the 9 channel inverse beamformer, to a 50 chm load.

5.4.3 Ifitis test configuration number 3, 4, 6 or 10, connect the 9 outputs from the 9
channel inverse beamfcrmer to the back of the RF switch. Terminating the loop1 and
loop2 of the 3 channel inverse beamformer to 50 ohms loads, and connect the
reference output to the HF monitor input on the back of the rack.

5.4.4  Ifitis test configuration number 5, connect the reference output from the 3 channe_l
inverse beamformer to the HF monitor input on the back of the receiver. Terminating
the loop1 loop2 outputs to 50 ohm loads. Also terminating the output of the 1x2 power
divider, who feeds the 9 channel inverse beamformer, to a 50 ohm load.

5.4.5 Restart the power for all equipment and allowed 20 minutes for the clock synthesizer to
lock.

5.4.6  Start the TestClient, select SMS_SYSTEM_ 1 as the platform.

5.4.7 Check Bite.

5.4.8 Select the Meas Test button.

5.4.9  Select the test Setup button.

5.4.10 Ifitis test configuration number 1 or 3 or 4, 6 or 10, configure this Test Setup window
as follows:

BW [V [Frequency |V | Modulation |V | Field Strength [ ¥ [DF [V

DwellTime | 500 500 500 500 10000

Repeat 10 10 20 10 20

Average 1 1 1 1

Output 1 1 1 1 3

Beta 990 1 1 0

X1 60
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X2 260 |
Y 60 ;
Click or Check on all the boxes for the following test measurements: BW, Frequency,
Modulation, Field Strength and DF.
5.4.11 Ifitis test configuration number 5, configure this Test Setup the same as section
5.4.10 except uncheck the DF box.
5.4.12 Select the OK button.
5.4.13 Configure this Meas Test Window as follows:
Start Freq = 1.82
Stop Freq = 30.0
Freq Step = 3.0
Sig Gen Level = -10.0
Bandwidth =  See Table 2 below
HF/VHF Cross Freq = 30 w/ HFDF, 20 w/o HFDF
Get Level before DF = 1
54.14 Select next modulation type and its parameter from Table below and enter the
parameters into the Signal Generator:
Table 2. Test signal parameters
Test Modutation Modulation Parameter Bandwidth Comments
Case Type (H2)
1* AM 50% Mod Index, 1kHz Modulating 3000 * Test is optionai
2 AM 80% Mod Index, 1kHz Modulating 3000
3* FM 1 kHz Deviation, 1 kHz Modulating | 25000 * Test is optional
4 FM 3 kHz Deviation, 1 kHz Modulating | 25000
5* PM 1 Radian Deviation, 1 kHz Mod 25000 * Test is optional
6 PM 3 Radian Deviation, 1 kHz Mod 25000
5.4.15 Select the Start/Stop Test button
5.4.16 Record the filename shown on the screen for this test case onto the Table 3 in Section
5.4.21 below.
54.17 Run the statistic program by Select Start, Click on Run, then type in the following line:
C:\test\stat02.exe
5.4.18 Hit OK
5.4.19 Respond to the questions from screen using information from Table 1, 2 and 3.
5.4.20 When finish, observe the output on the screen
5.4.21 Check the appropriate PASS/FAIL box below, the test case is passed if no Fail shown
on the screen. Sign and date after all test case are done.
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Table 3; Test collection and test analysis data sheet

Test Case Filename | PASS FAIL Comments
1 mq‘oz-zmz \v4 AM 20D
2 mges-téol3z | v T, 3%t
z (11403 ~ 160a V4 PM, 3 had
5
6

Test Engineer: 7‘-‘7 &‘ Q/\—b DATE: \\I tq' 0>

5.4.22 Repeat step 5.4.14 until all test case are done.

5.423 Channel Occupancy Test

5.4.24 From Testclient Main window, enter the following number into the Lowlfreq, Highfreq
box: 6100000,6130000,1000,0

5.4.25 Enter the following parameter for the Signal Generator setup:

Amplitude: - 30 dBm
Frequency: 6.1150 MHz
Modulation : off

Activate the RF On button
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5.4.26 Click on Occupancy button and observe the OccVschan display shown on screen.
it should look similar to the plot below. Check PASS if they are the same, and FAIL
if not.

necupancy 85547 6/73/00 356:37 PM
oceupancy 65548 6/3/00 355.38 PM

nsolcted)] coupancy unning.
occupancy 65539 6/3/00 $56:52 PM
|pecupancy 65547 6/3/00 56,52 PM

Test Engineer: 4‘/“’ [9 [\/Y . PASS: \l/lq , FAIL:

55 VHF/UHF Metrics and DF measurement

551  Set up test equipment as shown in Figure 1 of Section 5.2. If this is the first test,
restart power for all equipment and allow 20 minutes for the clock synthesizer to lock.

5§52  Start the TestClient, select SMS_SYSTEM_1 as the platform.

553 Check Bite.

554  Select the Meas Test button.

555 Select the test Setup buﬁon.
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556

Configure this Test Setup window as follows:

BW [V [Frequency [V [Modulation [V |Field Strength [V [DF TV
DwellTime | 500 500 500 500 10000
Repeat 10 10 20 10 20
Average 1 1 1 1
Qutput 1 1 1 1 3
Beta 990 1 1 0
X1 60
X2 260
Y 60

For test configuration 7, only click or check the DF measurement. For all other conﬂguratigns,
1 click or check on all boxes for the foilowing test measurements: BW, Frequency, Modulation,
! Field Strength and DF.

5.5.7  Select the OK button.
5.5.8  Configure this Meas Test Window as follows:
Start Freq = 30.2
Stop Freq = 2400
Freq Step = 300
Sig Gen Level = -10.0
Bandwidth = See Table 4 below
HF/VHF Cross Freg = 3C
Get Level before DF = 1
5.5.8  Select next modulation type and its parameter from Table below and enter the
parameters into the Signal Generator:
Table 4: Test Signal parameters
Test Modulation Modulation Parameter Bandwidth Comments
Case Type (Hz)
1* AM 80% Mod Index, 1kHz Modulating 25000 * Test is optional
2 AM 80% Mod Index, 1kHz Modulating 25000
3* FM 1 kHz Deviation, 1 kHz Modulating 25000 * Test is optional
4 FM 3 kHz Deviation, 1 kHz Modulating 25000
5* PM 1 Radian Deviation, 1 kHz Mod 200000 * Test is optionali
6 PM 3 Radian Deviation, 1 kHz Mod 200000
5.5.10 Select the Start/Stop Test button
5.5.11 Record the filename shown on the screen for this test case onto the Table 5 in Section
5.5.16 below.
5.5.12 Run the statistic program by Select Start, Click on Run, then type in the following line:
C:itest\statO1.exe
5.5.13 Hit OK
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5.5.14 Response to the questions from screen using information from Table 1, 4 and 5.
5.5.15 When finish, observe the output on the screen

5.5.16 Check the appropriate PASS/FAIL box below, the test case is passed if no Fail shown
on the screen. Sign and date after all test case are done.

Note that the frequency range of the power divider used in the VHF/UHF beamformer is from
20 to 2000 MHz, any measurement above 2000 MHz will not guarantee to meet the spec.

Table 5: Test collection and analysis data sheet

Test Case Filename PASS FAIL Comments
1
2 f
3 WJ/A
4 rjr73
5
6

N/ A

Test Engineer: DATE:

5517 Repeat steps 5.5.9 to 5.5.16 until ail test case are done.
5.5.18 Channel Occupancy Test

5.5.19 From Testclient main window, enter the following number into the Lowfreq, Highfreq
box: 88100000,107900000,200000,0

5.5.20 Enter the following parameter for the Signal Generator setup:

Amplitude: 0 dBm
Frequency: 98.1 MHz
Modulation : off

Activate the RF On button

5.5.21 Click on Occupancy button and observe the OccVschan display shown on screen.
it should look similar to the plot below. Check PASS if they are the same, and FAIL
if not.
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€ quireent Contil tank slabux 3791 368 1 S/MD 1012P4
{irsoiciad)lccupancy task rring. Wil comclele 2 /20081212 PM
ccopany 5508 /0 §1027 W 10001000
ocoupancy 65547 /A0 R 1077 W 100010000

555406340 81028P 100G 10000

CHM8 /20 £1028PM 10010000

ocopary 6541 /0 #1023PW ADO8NE0

copancy B4 /10 8100 PM 80030080

| occupancy 8555 /B0 1131 PM 100010000

/A

Test Engineer: , PASS: , FAIL:

5.5.22 Occupancy DF Test
5523 From Testclient Main window, click on Occup DF

5.5.24 The Dialog window will appear, enter the following parameters into the appropriate
boxes:

Scan: 88100000,107900000,200000,0
Storage time: 5
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Measurement: 30
Threshold: 20

5.5.25 Enter the following parameter for the Signal Generator setup:

Amplitude: 0dBm
Frequency: 98.1 MHz
Modulation : off

Activate the RF On button

5.5.26 Click on the ScanDF button and observe the Azim Vs chan display shown on screen.

It should look similar to the plot below. Check PASS if they are the same, and FAIL
if not.

[UnsolctedDecupancy Lk wrnng. WE compiete at /300 8135 PH
{ocoupancy B5553 /0 B 1241 PY 30300
{UnsciciedBocupancy task uming. W compiete a 6/ 81355 PM
{ocoupancy B53 /MO R 1346 PM 30300
[UnsoiciedCerupancy task rrning. Wil comiede 8 /200 81255 PM
55553 60 R 1251 PM 30300
(Unsolciedcoupancy lask urning. Wil complete o /340 21355 PM
ocoupancy B3B3 620 8135 PM 30300

£ cuapment Control task stabus: 3793 4331 26/200 8135 P

Test Engineer: . PASS: , FAIL:
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5.6 When finish, copy the “EquipCtriConfigsav.ini” back to “EquipCtriConfig.ini” and
“EquipCtriSitesav.ini” to “EquipCtriSite.ini”".
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APPENDIX A

SCORPIO SPECIFICATION AND TOLERANCE
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1) Frequency Measurement:

Frequency Offset Tolerance (Hz)
9 kHz — 29.7 MHz 1
30.2 MHz 15
330.2 MHz 165
630.2 MHz 315
930.2 MHz 465
1230.2 MHz 615
1530.2 MHz 765
1830.2 MHz - 915
2130.2 MHz 1065

2) _Occupied Bandwidth Measurement: +- 10%

Modulating frequency: 1 kHz
Modulation | Modulation | Processing | Betatolerance | X1 tolerance | X2 tolerance
Type Parameter Bandwidth
HF band .
AM 50 % 3000 Hz | 2000 Hz +- 200 | 3.1 +-0.3 2000 Hz +- 200
AM 80 % 3000 Hz | 2000 Hz +-200 | 3.1 +-0.3 2000 Hz +- 200
FM 1 kHz dev 25000 Hz | 4000 Hz +-400 | 15.6 +- 1.6 4000 Hz +- 400
FM 3 kHz dev 25000 Hz | 8000 Hz +- 800 | 15.6 +- 1.6 8000 Hz +- 800
PM 1 radian dev | 25000 Hz | 4000 Hz +- 400 | 15.6 +- 1.6 4000 Hz +- 400
PM 3radian dev | 25000 Hz | 8000 Hz +-800 | 15.6 +- 1.6 8000 Hz +- 800
VHF/UHF band
AM 50 % 25000 Hz | 2000 Hz +- 200 | 2.0 +-0.2 2000 Hz +- 200
AM 80 % 25000 Hz | 2000 Hz +- 200 | 2.0 +- 0.2 2000 Hz +- 200
FM 1 kHz dev 25000 Hz | 4000 Hz +- 400 | 2.0 +- 0.2 4000 Hz +- 400
FM 3 kHz dev 25000 Hz | 8000 Hz +-800 [2.0+-0.2 8000 Hz +- 800
PM 1 radian dev | 200000 Hz | 4000 Hz +- 400 | 19.5 + 2.0 4000 Hz +- 400
PM 3 radian dev | 200000 Hz | 8000 Hz +- 800 | 19.5 +- 2.0 8000 Hz +- 800

3) Modulation Parameter Measurement:

AM tolerance: 3 %
FM tolerance: 2 kHz +- 3% of reading
PM tolerance: 0.1 radian +- 3% of reading
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Modulating frequency: 1 kHz

Frequency Input power Measured Tolerance
9 kHz - 30 MHz -10 dBm pow: -10 dBm +- 2 dB
30 MHz — 3000 MHz -10 dBm Pow: -10 dBm +- 3 dB

5) _ Instrument DF Accuracy Measurement: 0.1 degree from 2 — 2700 MHz

Modulation Type Modulation Parameter | Parameter Tolerance
AM 50 % m: 50% +- 3%
AM 80 % m: 80% +-3%
FM 1000 Hz dev FMpk: 0 —3000 Hz
FM 3000 Hz dev FMpk: 1000 — 5000 Hz
PM 1 radian dev PMpk: 1 radian +- .1 +- 3% of reading
PM 3 radian dev PMpk: 3 radian +- .1 +- 3% of reading
4) Field strength Measurement: +- 2 dB below 30 MHz, +- 3 dB from 30 - 3000 MHz
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APPENDIX B

HF MEASUREMENT RAW DATA
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Northern Site
P/N 8515-1503-01 REV A
S/N 8515-035001

A AR EE TR ER R A AL AR AN R A RAR AR I RA R TR AR AR AR AT TN TN

#  Modulating Frequency:

*  Modulation Type:
*  Input Power:

*  HF Processing Bandwidth: 3000 Hz
AR AR AR R R AN AR A RAR AN A REARRRRRR AR AR N R AR A Ak dehd

*khhRh

-10

1 kHz

AM 80.0%

.0 dBm

For Frequency Measurement

*x

L L]

8515-035001.0AT

*
*
*
*

specification
Fraguency Freq_offset Tolerance PASS/FAIL

(MHZ) (H2) (Hz)
1.820 0 1 PASS
4.820 0 1 PASS
7.820 0 1 PASS
10.820 0 1 PASS
13.820 0 1 PASS
16.820 0 1 PASS
19.820 0 1 PASS
22.820 0 1 PASS
25.820 0 1 PASS
28.820 0 1 PASS

EHERE For Occupied Bandwidth Measurement b idd
Spec sSpec

Frequency Beta Tolerance X1 Tolerance x2
(MHZ) (HzZ) (Hz) (HZ) (HZ) (Hz)
1.820 2003.6 <1800.,2200.> 3.1 < 2.8,3.4 > 2000.0
4.820 2003.6 <1800.,2200.> 3.1 < 2.8,3.4 > 2000.1
7.820 2003.6 <1800.,2200.> 3.1 < 2.8,3.4 > 2000.1
10.820 2003.6 <1800.,2200.> 3.1 < 2.8,3.4 > 2000.1
13.820 2003.6 <1800.,2200.> 3.1 < 2.8,3.4 > 2000.1
16.820 2003.6 <1800.,2200.> 3.1 < 2.8,3.4 > 2000.1
19.820 2003.6 <1800.,2200.> 3.1 < 2.8,3.4 > 2000.1
22.820 2003.6 <1800.,2200.> 3.1 < 2.8,3.4 > 2000.1
25.820 2003.6 <1800.,2200.> 3.1 < 2.8,3.4 > 2000.1
28.820 2003.6 <1800.,2200.> 3.1 < 2.8,3.4 > 2000.1

khEk®

Frequency
(MHZ)

1.820

4.820
7.820

TREXE

For Modulation Measurement

Meas_AM
Mod-Index
(€3

Meas_FM

(H2)

Er 22

Meas_PM Specification
Dev-Freq Dev-Freq
(radian)

For Field Strength Measurement

Frequenc
(MHZ

inp

Measured Specification

ut-power
(dsm)

Tolerance
(d8m)
<-12.0,-8.0>
<-12.0,-8.0>
<-12.0,-8.0>
<-12.0,-8.0>
<-12.0,-8.0>
<~12.0,-8.0>

Tolerance

A
4
3
o
b
VVVVVVVVVy

AhAAk

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS

Page 1

Spe

C

Tolerance
(Hz2)

<1800.
<1800.
<1800.
<1800.,
<1800.
<1800.
<1800.
<1800.
<1800.
<1800.

PASS/

FATL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS

VYV VYV VY

v

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS



8515-035001.DAT

19.820 -11.2 <-12.0,-8.0> PASS
22.820 -11.5 <-12.0,-8.0> PASS
25.820 -11.9 <-12.0,-8.0> PASS
28.820 -11.8 <-12.0,-8.0> PASS
bk For DF Accuracy Measurement hiahiodd
standard Specification
Frequency " peviation Tolerance PASS/FAIL
(MHZ) (deg) (deg)
1.820 0.02 0.1 PASS
4.820 0.01 0.1 PASS
7.820 0.01 0.1 PASS
10.820 0.02 0.1 PASS
13.820 0.01 0.1 PASS
16.820 0.02 0.1 PASS
19.820 0.02 0.1 PASS
22.820 0.01 0.1 PASS
25.820 0.02 0.1 _ PASS
28.820 0.01 0.1 PASS
[2TTTITTTET LT ETILRLLL LT LI DL L2 S22 2 2 b 2Lt 2L sl
*  Modulating Frequency: 1 kHz *
*  Modulation Type: FM 3000 Hz dev *
*  Input Power: -10.0 dem *
*  HF Processing Bandwidth: 25000 Hz *
A R R T AR AR R A AR A AR AN A A AR AT A A AT AR AR TAT R AL AATATS
IR For Frequency Measurement ekl
specification
Frequency Freq_offset Tolerance PASS/FAIL
(MHZ) (Hz (H2)
1.820 0 1 PASS
4.820 (o} PASS
7.820 0 1 PASS
10.820 0 1 PASS
13.820 0 1 PASS
16.820 0 1 PASS
19.820 0 1 PASS
22.820 0 1 PASS
25.820 0 1 PASS
28.820 0 1 PASS
rhEEE For Occupied Bandwidth Measurement bl
spec sSpec
Frequency Beta Tolerance X1 Tolerance X2
(MHZ) (Hz) (Hz) (HZ) (HzZ) (HzZ)
1.820 7967.7 <7200.,8800.> 15.6 < 14.0,17.2 > 7971.5
4.820 7967.6 <7200.,8800.> 15.6 < 14.0,17.2 > 7971.5
7.820 7967.8 <7200.,8800.> 15.6 < 14.0,17.2 > 7971.6
10.820 7968.0 <7200.,8800.> 15.6 < 14.0,17.2 > 7971.6
13.820 7968.4 <7200.,8800.> 15.6 < 14.0,17.2 > 7971.6
16.820 7967.7 <7200.,8800.> 15.6 < 14.0,17.2 > 7971.5
19.820 7967.2 <7200.,8800.> 15.6 < 14.0,17.2 > 7971.3
22.820 7966.8 <7200.,8800.> 15.6 < 14.0,17.2 > 7971.2
25.820 7967.1 <7200.,8800.> 15.6 < 14.0,17.2 > 7971.2
28.820 7967.3 <7200.,8800.> 15.6 < 14.0,17.2 > 7971.4
wHdAE For Modulation Measurement hhbidd

Meas_AM Meas_FM Meas_PM Specification

Frequency Mod-Index Dev-Freq Dev-Freq Tolerance
(MHZ) (%) - (Hz) (radian)
1.820 2985 <2000, 5000>
4.820 2983 <2000, 5000>
7.820 2985 <2000, 5000>
10.820 2985 <2000, 5000>
13.820 2988 <2000, 5000>

Page 2

spe

C

Tolerance
(Hz)

<7200.
<7200.
<7200.
<7200.
<7200.
<7200.
<7200.
<7200.
<7200.
<7200.

PASS/

FAIL

PASS
PASS
PASS
PASS
PASS

VVVVVVVVVY

PASS/FAIL

PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS
PASS



8515-035001.DAT

16.820 2989 <2000, 5000> PASS
19.820 2987 <2000, 5000> -PASS
22.820 2990 <2000, 5000> PASS
25.820 2988 <2000, 5000> PASS
28.820 2978 <2000, 5000> PASS
hlaled For Field Strength Measurement bkl
measured Specification
Frequency input-power Tolerance ~ PASS/FAIL
(MHZ) (dBm) (dBm)
1.820 -9.9 <-12.0,-8.0> PASS
4.820 -10.8 <-12.0,-8.0> PASS
7.820 -10.3 <-12.0,-8.0> PASS
10.820 -11.6 <-12.0,-8.0> PASS
13.820 -11.1 <-12.0,-8.0> PASS
16.820 -11.5 <-12.0,-8.0> PASS
19.820 -11.1  <-12.0,-8.0> PASS
22.820 -11.4  <-12.0,-8.0> PASS
25.820 -11.9 <-12.0,-8.0> PASS
28.820 -11.9 <-12.0,-8.0> PASS
FRREE For DF Accuracy Measurement hdaddd
standard Specification
Frequency Deviation Tolerance PASS/FAIL
(MHZ) (deg) deg)
1.820 0.09 0.1 PASS
4.820 0.04 0.1 PASS
7.820 0.01 0.1 PASS
10.820 0.02 0.1 PASS
13.820 0.02 0.1 PASS
16.820 0.03 0.1 PASS
19.820 0.02 0.1 PASS
22.820 0.01 0.1 PASS
25.820 0.00 0.1 PASS
28.820 0.02 0.1 PASS
R A R A A R AR A A A AR AT AN A AR E XN N RN et hn
*  Modulating Frequency: 1 kHz *
* Modulation Type: PM 3.0 rad dev *
* Input Power: ~10.0 dBm *
*  HF Processing Bandwidth: 25000 Hz *
R Y T T L T 2 T T T T Ty
el For Frequency Measurement bl
specification
Frequenc Freq_offset Tolerance PASS/FAIL
(MHz (Hz2) (HzZ)
1.820 0 1 PASS
4.820 0 1 PASS
7.820 ] 1 PASS
10.820 0 1 PASS
13.820 0 1 PASS
16.820 0 1 PASS
19.820 0 1 PASS
22.820 0] 1 PASS
25.820 0 1 PASS
28.820 0 1 PASS
EEELR For Occupied Bandwidth Measurement LA A
Spec spec Spec
Frequency Beta Tolerance X1 Tolerance X2 Tolerance PASS/FAIL
(MHZ) (HZ) (Hz) (H2) (HzZ) (HZ) (Hz)
1.820 7963.8 <7200.,8800.> 15.6 < 14.0,17.2 > 7970.2 <7200.,8800.> PASS
4.820 7963.7 <7200.,8800.> 15.6 < 14.0,17.2 > 7970.2 <7200.,8800.> PASS
7.820 7963.9 <7200.,8800.> 15.6 < 14.0,17.2 > 7970.3 <7200.,8800.> PASS
10.820 7964.1 <7200.,8800.> 15.6 < 14.0,17.2 > 7970.3 <7200.,8800.> PASS
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8515-035001.DAT
13.820 7964.1 <7200.,8800.> 15.6 < 14.0,17.2 > 7970.3 <7200.,8800
16.820 7963.8 <7200.,8800.> 15.6 < 14.0,17.2 > 7970.2 <7200.,8800
19.820 7963.3 <7200.,8800.> 15.6 < 14.0,17.2 > 7970.0 <7200.,8800
22.820 7962.9 <7200.,8800.> 15.6 < 14.0,17.2 > 7969.9 <7200.,8800
25.820 7963.2 <7200.,8800.> 15.6 < 14.0,17.2 > 7970.0 <7200.,8800
28.820 7963.4 <7200.,8800.> 15.6 < 14.0,17.2 > 7970.1 <7200.,8800
hadaohiel " For modulation Measurement el
Meas_AM Meas_FM Meas_PM Specification
Frequency Mod-Index Dev-Freq Dev-Freq Tolerance PASS/FAIL
(MHZ) %) (Hz) (radian)
1.820 3.0 <2.9,3.1>+-3% PASS
4.820 3.0 <2.9,3.1>+-3% PASS
7.820 3.0 <2.9,3.1>+-3% PASS
10.820 3.0 <2.9,3.1>+-3% PASS
13.820 3.0 <2.9,3.1>+-3% PASS
16.820 3.0 <2.9,3.1>+-3% PASS
19.820 3.0 <2.9,3.1>+-3% PASS
22.820 3.0 <2.9,3.1>+-3% PASS
25.820 3.0 <2.9,3.1>+-3% PASS
28.820 3.0 <2.9,3.1>+-3% PASS
bl For Field strength Measurement bbb
measured Specification
Frequency input-power Tolerance PASS/FAIL
(MHZ) (dsm) (dBm)
1.820 -9.9 <-12.0,-8.0> PASS
4.820 -10.8 <-12.0,-8.0> PASS
7.820 -10.3 <-12.0,-8.0> PASS
10.820 -11.6 <-12.0,-8.0> PASS
13.820 -11.1 <-12.0,-8.0> PASS
16.820 -11.5 - <-12.0,-8.0> PASS
19.820 -11.1 <-12.0,-8.0> PASS
22.820 -11.4 <-12.0,-8.0> PASS
25.820 -11.9 <-12.0,-8.0> PASS
28.820 -12.0 <-12.0,-8.0> PASS
FaEE For DF Accuracy Measurement hldelodd
standard Specification
Frequency Deviation Tolerance PASS/FAIL
(MHZ) (deg) (deg)
1.820 0.07 0.1 PASS
4.820 0.01 0.1 PASS
7.820 0.03 0.1 PASS
10.820 0.01 0.1 PASS
13.820 0.02 0.1 PASS
16.820 0.03 0.1 PASS
19.820 0.02 0.1 PASS
22.820 0.01 0.1 PASS
25.820 0.02 0.1 PASS
28.820 0.01 0.1 PASS
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Acceptance Test Procedure (8067 Functionality) ATP 8067-1507-01, Rev A

REVISIONS

LTR DESCRIPTION DATE BY/APPD

A | Initial Release 9/23/03

ACCEPTANCE TEST PROCEDURE
(FUNCTIONALITY)

The items identified below were tested IAW this test procedure and were found to meet
the stated requirements.

TestEngineer: ____ Y AN Bex Date: __™eV 2 2¢e3
« r

Program Manager: C___ P Date: _ 2.t Ng®% .
QA Manager: 422 ﬁm‘ Date: _//—if-0T35

Tested items:

8067 PN: __R0GT - 1507 - 05
gos7 SN: __ 8061 - 9351129

R €. MOCNIK 18NOV03
CHK J. BUI 18NOVO3 -I:G'“'
APPD R. SASSELLI 18NOV03 ‘( A Dielectric Company Fremont, Catifornia 94538 USA
APPD D.C. SMITH 18NOVO3 | TITLE ACCEPTANCE TEST PROCEDURE
(FUNCTIONALITY)
NUMBER REV
USED ON NEXT ASSY ATP 8067-1507-01 A
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Acceptance Test Procedure (8067 Functionality)

ATP 8067-1507-01, Rev A

1. INTRODUCTION
This document describes the acceptance test procedure for testing an 8067 DF Processor for
general functionality. The instrument accuracy tests within ATP 8067-1521-01 (or
elsewhere) must be performed prior to testing in accordance with this document.
The tests described in this document should be performed on an 8067-1507 DF processor.
This document assumes that the tester is intimately familiar with the 8067 DF Processor,
and presents a “checklist” of functionality that is to be verified.
2. TEST EQUIPMENT
2.1 Required Test Equipment (or equivalent)
Description Manufacturer Model Cal Req'd
GPS antenna any NO NO
PC Computer any any NO
TESTCLIENT.EXE TCI T-0376-17-01 NO
ScorpioCLIENT.EXE TCI T-0307-17-01 NO
3. APPLICABLE DOCUMENTS
None.
4. VISUAL

No visual inspection required.

Sheet 2 of 3



Acceptance Test Procedure (8067 Functionality)

- 5.

TEST PROCEDURE

ATP 8067-1507-01, Rev A

Connect a Client PC to the 8067 via the 10/100BaseT LAN (J66) port of the 8067. Load the
control programs into the Client and verify the correct functionality of each of the items identified
below using either the control programs or by directly controlling/operating the 8067 as

appropriate.

# Inspection item Pass/Fail
1. | Correct BITE response from 8067? PASS
2. | Correct 8067 nse to each software command?

eC! respol ? A3S
3. | Correct 8067 response to each status request? oASS
4. | Correct functionality of any special software per project documentation? OALS
5. | Correct control of the 8400 and 8412 (via J53 control)? o
QASS
6. | Correct display of UTC time?
Q NN
7. | Correct demodulation of signals-of-opportunity?
emodula gn Ppo! y (? ALC
8. | Correct display of signals-of-opportunity?
ect pan display en PP ty QASS
9. | Front panel LEDs indicate okay and no faults (10 MHz, A/D Clock Gen, }
Synthesizer Lock, Supply Voltages)? N
ynthesizer upply ges) o AC
10. | Correct TCP/IP configuration IAW project documentation? é) A
11. | UPS control software configured for SNMP broadcasts IAW project N
d tation? .
ocumentation ? ) ACS,
12. | Correct shutdown after UPS power interruption (via J41)? OAC
13. | Correct microphone and headphone operation? “QASQ
14. | Correct audio I/O (J22) operation? (‘? A
15. ing of external audio (via J21)?
Correct recording of external audio (via J21) C\)ASQ
16. | Correct telephone /O (J51) operation with PSTN? DAL
17. | Correct operation of floppy drive? \éﬂ\ %
18. | Correct operation with a2 mouse (via front-panel “Mouse” port)? BA 3<
19. | Correct operation with a keyboard (via front-panel “KBD” port)? ‘D A
20. | Correct operation with an external monitor (via front-panel “Video” port)? :QA‘;&
21. | Voltage selectors set to locality power (e.g., 115/230/240 VAC operation)? . LHev
22. | Presence of 10 MHz at J12 & J13? OAS,
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REVISIONS

were acceptable.

Test Technician:

Test Item 8400-1026 Rev._¢ fi-

Mﬂ/f-

LTR DESCRIPTION DATE ~ BY/APPD
A Initial Release 1/27/00 JRS/
B Modify NF and IP measurement ECO 25659 3/25/00 P, .,
C | Modify NF measurement ECO 26401 3/21/01 w /7)o
7
TEST PROCEDURE DATA

8400-1026 RECEIVER, 25K
TP 8400-1026

The items identified below were tested IAW the indicated test procedure and

C

Procedure: TP 8400-1026 Rev.

Serial No.:

LV

HA )

Date: 0§ - tA -0

Test Supervisor:

LY

Date: >/ / ‘;/ vz~

ﬁﬂ/ﬁﬁ/ Date: /2/2/@

QA Manager:
Customer Representative: Z__Date:
(optional)
i
DR JP/CB JAN 00 APPD QA , /7 L f?;’, 79 0
CHK APPD ENG/ﬂ%/ AR
TECHNOLOGY FOR COMMUNICATIONS
INTERNATIONAL
BR COMMUNICATIONS
TITLE
TEST PROCEDURE DATA
8400-1026 RECEIVER, 25K
NEXT SIZE |NUMBER REV
USED ON ASSY A | TPD-8400-1026 C
APPLICATION Word 98 |LOCATION/FILE NAME: TECH PUBS:

TCl

TPD 8400-1026 Rev. C
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2.0 CALIBRATED EQUIPMENT LIST

Equipment Model Number Asset Number Cal Due Date
DMM _Flukete _Td tesa kb cecs
Network Analyzer _pf 7534 _TC A %0 b cg-02
S-Parameter Test Set 42 ¥ So46A TCi 416 Fb o7-¢5
Signal Generator ~ _Up ¥4 fc _Tefel _loc-i1S-ch
Signal Generator HP XbagA TCi _ic7e b ca-¢>
Spectrum Analyzer S & JCl 6417 b Ac -t
True RMS Voltmeter N /&

Noise Generator BA 1oog Z 12 << 54?,_, L RL ¢
4.0 VISUAL

Step No. Test ‘ Limits Units  Result Pass/Fail
4.1 No solder splashes, wire pieces, or
loose hardware lodged in PCB. @_ E
4.2 PCB attached securely to enclosure. @ E
5.0 TEST DATA
5.1 INITIAL TURN-ON
Step No. Test Limits Units  Result -‘Pass/Fail
5.1.1 Resistance between E2 and E| > 1 “kohm L. 745 @- F
5.1.2 Resistance between E3 and E| > 1 kohm A M @- F
5.1.3 Resistance between E4 and E1 > 1 kohm  §. 3y Rol @ - F
517 VolageatJ14 <0.005 volt (®-F
5.2 RF FILTER ALIGNMENT
Step No. Test Limits Units  Result Pass/Fail
525 Gain of 1.5-3.0 MHz Bandpass Filter
@ 910 kHz <-35 dB -$D P-F
@ 1253 kHz <25 dB _37_ @)-F
@ 1.0 MHz <20 dB -2 % F
@ 1.5MHz >-3 dB -2.75 - F
@ 2.0 MHz >-2 dB = 1.5 F
@ 3.0 MHz >-3 dB (X7 - F
@ 6.0 MHz <-20 "dB -0y Pj- F
TCl TPD 8400-1026 Rev. C
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5.2.12

5.2.13

5.2.15

5.2.16

Gain of 20-30 MHz Bandpass Filter

@ 10.0 MHz
@ 20.0 MHz
@ 25.0 MHz
@ 30.0 MHz
@ 40.455 MHz
@ 50.0 MHz

Gain of 1.50 MHz Lowpass Filter
@ 1.0 MHz
@ 1.5 MHz
@ 5.0 MHz

Gain of 3.00-5.25 Bandpass Filter
@ 2.0 MHz
@ 3.0 MHz
@ 4.0 MHz
@ 5.25 MHz
@ 10.0 MHz

Gain of 5.25-8.50 Bandpass Filter

<20
>5
>5
>5
<-50
<50

>1.5
>1.5
<~35

<-15
>2
>2
>-2
<-20

@ 3.0 MHz <20
@ 5.25 MHz >3
@ 6.0 MHz >3
@ 8.5 MHz >3
@ 12.0 MHz <~10
Gain of 8.50-13.25 Bandpass Filter
@ 5.0 MHz <=20
@ 8.5 MHz >6
@ 10.0 MHz >-3
@ 13.25 MHz >3
@ 20.0 MHz <15
Gain of 13.00-20.00 Bandpass Filter
@ 7.5 MHz <-20
@ 13.0 MHz >4
@ 16.5 MHz >3
@ 20.0 MHz >4
@ 30.0 MHz <15

dB
dB
dB
dB
dB
dB

dB
dB
dB

dB
dB
dB
dB
dB

dB
dB
dB
dB
dB

dB
dB
dB
dB
dB

dB
dB
dB
dB
dB

-3 o @-F
- 4.0 P- F
—4.1 P®- F
-5 .5 - F
- 80 (P)- F
=3 (P)-F
-0.9 PJF
—l.4 - F
=5< - F
~l6.< ®)- F
1.5 ®)- F
2.0 P)- F
—~ A D P>- F
=27.6 ®- F

F

F

F

F

F
L¥. 6 P)- F
=2.7 F
2.4 P)F
-3 P)- F
25,2 P+ F
~22.7 b F
..Z &’ F
=2 .| . F
..57 F
-14. 0 F

TCl

TPD 8400-1026 Rev. C
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5.3 1" IF and LO ALIGNMENT

Step No. Test Limits Units  Result Pass/Fail
534 1* IF Filter
Max. Gain Difference <3 dB 2. @ -F
(40.445-40.465 MHz)
Gain @ 40.405 MHz <-15 dB ) P)- F
Gain @ 40.445 MHz >21 dB 0.4 - F
Gain @ 40.455 MHz >23 dB AR P, F
Gain @ 40.465 MHz >21 dB 2l 0 - F
Gain @ 40.505 MHz <15 B —25 ®> F
53.7 1* LO Filter »
Gain @ 40.5 MHz <5 dB 1.4 (P)- F
Max. Gain Difference <4 dB 3. (D-F
(42.0-70.5 MHz)
Gain @ 30.0 MHz <-10 dB —1% - F
Gain @ 42.0 MHz >10 dB 12.9 - F
Gain @ 55.0 MHz >10 dB H‘# - F
Gain @ 70.5 MHz >10 dB 1.7 - F
Gain @ 90.0 MHz <0 dB 4.1 - F
5.3.8 Gain dip above 80 MHz @— F
5.4 2™ IF AND LO ALIGNMENT
Step No. Test Limits Units  Result Pass/Fail
5413 Resistnce U20.pin3tognd  490<R<510  ohms w2 (B)-F
54.14  E7-E8, E13-El4 soldered ®)-F
5.4.17 2™ IF Filter
Max. Gain Difference <3 dB i.£ @ F
(442.5-467.5 kHz)
Gain @ 405 kHz <25 dB %— F
Gain @ 440 kHz >52 dB i g - F
Gain @ 455 kHz >52 dB DAL % F
Gain @ 470 kHz > 52 dB “bl? - F
Gain @ 505 kHz <25 B8 2 (B-F
5.4.20 40 MHz tone power >12 dBm 1277 -F
30 MHz tone power <0 dBm 4.0 F
50 MHz torie power <0 dBm ,___1;%_;_7 - F
TCl TPD 8400-1026 Rev. C
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GAIN ADJUSTMENTS AND ATTENUATORS

5.5
Step No. Test Limits Units Result Pass/Fail
5.5.3 41.955 MHz tone power <-30 dBm =7 @- F
558 455 kHz tone power ~6.1< P<-5.9 dBm ~-6.0 -F
559  DC voltage @ J14 0975<VDC<L.025 volts  _4.000 (B F
5.5.10 455 kHz tone power ~7< P<-5 dBm -G P)F
5.5.11 455 kHz tone power ~7<P<-5 dBm -6 @- F
55.12 455 kHz tone power ~1<P<-5 dBm =6 @— F
55.13 455 kHz tone power ~7< P<-5 dBm  —C (P)- F
5.5.14 455 kHz tone power _7< P<-5 dBm -6 (®)- F
5515 455 kHz tone power —T<P<-5 dBm -6 (®-F
15.5.16 455 kHz tone power ~7< P<-5 dBm =6/ (B-F

5.5.18 455 kHz tone power -7< P<-5 dBm =6 @ F
5.5.19 455 kHz tone power -71<P<-5 dBm '1 @ F
5.5.20 455 kHz tone power -7T< P<-5 dBm 6.2 (P-F
5522 455 kHz tone power _7< P<-5 dBm -9 (P)F
5523 455 kHz tone power -T<P<-5 dBm -G @- F
5.6 INTERMODULATION DISTORTION
Step No. Test Limits Units Result Pass/Fail
5.6.6 455 kHz tone power dBm -10-5

(from 28.51 MHz tone)
5.6.8 455 kHz tone power dBm ﬂM*

(from 28.61 MHz tone)

*Should be within 0.5 dB of power in step 5.6.6.
5.6.9 Smaller of powers in steps 5.6.6 and 5.6.8 dBm —1p.4
TClI TPD 8400-1026 Rev. C
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Step No. Test Limits Units Result Pass/Fail
5.6.10 455 kHz tone power dBm =47

(from 28.41 MHz IMD tone)
5.6.11 455 kHz tone power

(from 28.71 MHz IMD tone) dBm -97.2
5.6.12 [1P3 caiculated from step 5.6.10 > +30 dBm 243 @ F
5.6.13 [IP3 calculated from step 5.6.11 > +30 dBm pEX LY - F
5.6.18 455 kHz tone pcwer dBm -9.0

(from 2.51 MHz tone)
5.6.19 455 kHz tone power dBm  -9.0+

(from 2.61 MHz tone)

*Should be within 0.5 dB of power in step 5.6.13
5620  Smaller of powers in steps 5.6.18 and 5.6.19 dBm -#9.0
5.6.21 455 kHz tone power

(from 2.41 MHz IMD tone) dBm  -£1./
5.6.22 455 kHz tone power

(from 2.71 MHz IMD tone) dBm  —89.7
5.6.23 IIP3 calculated from step 5.6.18 > +30 dBm D458 P/- F

[IP3 calculated from step 5.6.19 > +30 dBm > 28 - F
5.7 NOISE FIGURE
Step No. Test Limits Units Result Pass/Fail
5.7.6 Noise Figure @ 4.211 MHz <16 dB [é @- F
5.7.7 Noise Figure @ 16.505 MHz <16 dB 6 P} F
5738 Noise Figure @ 25.211 MHz <16 dB b P/F
5.8 CALIBRATOR
Step No. Test Limits Units  Result Pass/Fail
5.8.6 All Comb Tones from 1.5 to 30 MHz-71<P<-69 dBm @~ F
TCl TPD 8400-1026 Rev. C
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