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SCOPE

This manual has been prepared to help the equipment installer and operator ge?
the best performance from either the R=3030 dual receiver or the R-=-3080 half-
rack single receiver. |t contains ‘nformation about technical specifications,
optional configurations, instal lation requirements, and cperational procedures
including operator maintenance and fault isolation to the module level,

Theory of operation and detailed circuit descriptions are included in an
appendix to aid in the understanding of the operation of the equipment,.
This material is contained as an appendix due to the many variations in
configuration resulting from customer requests and 7O accommodate improvementTs
in design from the original configuration.

Maintenance, including component replacement and internal adjustmenTs, will
ordinarily be performed at the.designated maintenance depot. Therefore,
detailed faul+t isolation +o the component level and repair information is not
included in this manual. We urge that this manual be read from cover To cover
before applying power 1o the aquipment and that it be kept available for
reference. -’

WARNING NOTE

DO NOT APPLY POWER TO THIS EQUIPMENT UNTIL THIS MANUAL 1S READ AND UNDERSTOQOD,

PROPRIETARY DATA

Tee g | +i0 ing thi ocument is the property of Cubic
VOID - VOID-VOoID: VOID.-YOID::
pafty, e r whol n pamr, | T th conIMn Ke
Communications, Inc.

Cubic Communications granted AMRAD the right to distrubute freely to Radio Amateurs

| CORRECTION NOTICE

The information contained in this document is believed *c be correct as of the
date of publication. Any errors noted within are requested to be directed TC
the factory for correction of future issues and update of existing issues.

RIGHTS RESERVED

Cubic Communications, !nc. reserves the right to change the specifications,
design details, and method of fabrication of these receivers at any Time
«i1+hout notice. |f a variation is noted between the contents of this manual
and the equipment in your possession, contact the factory for clarificaticn
and/or additional documentation.

- —
| ®CUBIC COMMUNICATIONS R-3030/R-3080 TECH. MANUAL 1]

CCl=113A







STANDARD COMMERCIAL WARRANTY

Cubic Communications, Inc, warrants their equipment to be free
from defects in material and workmanship, except for tubes znd
solid-state devices, under normal. use and service when used for
the purpose for which designed, for a period of one year from
date of shipment, provided that. the notice of such defec*t is
given to Cubic Communications, Inc., or its authorized service"
depot, within 60 days after discovery thereof and provided that
inspection by Cubic Communications, Inc., or its authorized
service depot, indicates the equipment or parts are defective ftfc
Cubic Communications, lnc. reasonable satisfaction. Tubes and
solid-state devices are warranted for a period of ninety days.

Cubic Communicaticons, Inc.'s obligations under this warranty are
limited to the repair or replacement of defective parts and the
return of such repaired or replaced parts to the purchaser. AT
Cubic Communications, Inc.'s option, any defective part shall be
returned to the factory for inspection, properly packed and¢ all
expenses prepaid. No equipment or parts shal! be returned unless
the purchaser first obtains prior approval from Cubic
Cammunications, Inc., Equipment furnished by, but manufactured by
another, bears only the warranty given by such aofther
manufacturer, which will be furnished on request.
e

No warranties other than those expressly stated herein are given
or implied with respect to the equipment furnished and Cubic
Communications, lnec. shall in no event be |iable for
consequential damages, or for Jloss, damage, or expense directly
or indirectty arising from the use of the products, or any
inability to use them either separately or in combination with
cther equipment or materials, or from any other cause,
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1.0 INTRODUCTION

The R-3030 and R-3080 are high performance mul ti-mode receivers tuning the
frequency range from 5 kHz to 30 MHz and having usable performance from 50 KHz
to 30 MHz. The intended use of this receiver is in manual |y operated or
reamote control led arrays of receivers, The R-3030 in it+s various
configurations contains two receivers in one chassis while the R=-3080 is a
single receiver in a chassis half the width of a standard rack chassis. Each
receiver may be assigned a unique address and can he operated in groups of up
to 14 receivers via an IEEE~488 remote contro! bus or in groups of up to 99
receivers via a serial control bus. A compiete set of front pane! contreols and
displays s also provided.

The type of remote control bus, selection of bandpass filter bandwidths, and
external reference frequency (10 or 1 mHz) are option i+ems selected at the
time of order. These items may be changed in the field if required, Contact
the facteory for details. Filter and bus changes require software changes,

Receivers are comprised of individual iy shielded module assemblies. Each
receiver has individual RF input and IF output connections and individual
power supplies with individual power switches. One externa! frequency
standard input connector and one frequency standard output connector with a
single internal/external frequency standard selector switch is provided for
each single or dual receiver assembly.

Manual| operation of this receiver is by means of a 20 button keypad used for
selection of frequency, mode, BFO and IF shift, manual gain, and other
parameters. A manual adjustment knob is also provided for control of many of
the above parameters. The display for this receiver includes frequency, mode,
bandwidth, and AGC +ime constant as wel! as (when selected), BFO and IF shift,
manual! gain, threshold for squelch or scan stop, and other parameters. Each
unit also contains a light bar type meter for indication of signal strength,
audioc signal level, or reftative frequency of the input signal.

Operation of this receiver may also be entirely under the control! of the
computer system operator via the remote control bus. Choice of tuned
frequency, mede, BF0 offset (when the CW mode is selected), AGC time constant,
and other parameters Is all performed through the system console.

By proper selection of mode, bandwidth, BFO offset, gain contrel, AGC time
constants, and other parameters, the operator is able to detect and demodulate
a wide variety of signals including amp!| Itude modulated, on/off keyed, and
single sideband signals including full carrier, reduced carrier, and
suppressed carrier signals. Frequency shift keyed signals can be cemcdulated
as single sideband suppressed carrier signals or as true FM signals. Al
detector outputs are available as fixed level audio signals on a 600 ohm
balanced | ine and the FM detector output is also available as a DC coup led
signal on a single ended |ine. Headphone jacks are provided on beth front and
rear panels -— the signa! level on these headphone jacks is controlled by a
front panel volume control.

First IF output signals at 40.455 MHz and second IF output signals at 455 KHz

are brought out for display or analysis by other equipment. On special order,
the normal 455 kHz output may be converted to another frequency.

fCcuUBIC COVIMUNICATIONS R-3030/R-3080 TECH. MANUAL 1-1
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2.0 SPECIFICATIONS

2.1 PERFORMANCE
2.1.1 Frequency
Range

Resolution

Accuracy

External Standard
Synthesizer Lock Time
2.1.2 Modes
Selectable

Always Active

2.1.3 RF Section

lnput
Input VSWR

Protection

Noise Figure
Sensitivity for

10 dB SINAD
(above 1600 kHz)

2.1.4 Preselection

5 kHz - 30 MHz (Tunes to 0 Hz, optimum above 5C kHz}

10 Hz steps

! part per million over temperature range

.01 parts per million per week aging

Input/Output: 1 or 10 MHz (Cption), O dBm, 5C¢ ohms

5 ms typical, 15 ms worst case

LSB, USB, AM, CW, FM
FM Video

50 ohms, TNC or BNC female (Cption)
less than 3:1

Withstands application of RF power up to 100 Volts
8MS from a 50 ohm source without damage.

13 dB maximum above 1600 kHz, siight degradaticn befow

SSB (2 kHz Bandwidth) -118 ¢Bm
CW (500 Hz Bandwid+h) =124 dBm
AM (8 kHz Bandwid+th, 90% modulation) -110 dBm

RF input filter in eight bands covering 1.6~30 MHz in approximate one half

cctave bands.

shape factor approximately 8 to 1,

Band selec*ion automatic and switched by PIN diodes.

Filter
Filters used below 1.8 MHz relay switched

for low signal distortion.

Frequency bands as follows:

Band Frequencies (MHz) Band Frequencies (MHz)
1 0.000 to 0.4999 6 4.800 to 6.8999
2 0.500 to 1.5999 7 65.900 to 9.899¢%
3 1.600 to 2.2999 8 §.900 +o 14,2999
4 2.300 to 3.2999 9 14,3200 +o 20,4699
5 3.300 to 4,7999 10 20.500 to 30.0000

ﬁ. cuBiC C_DMMUNICATIDNS
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2.

[F Frequencies

1

.3

IF Secticn

First IFs 40,455 MHz
Second IF: 45% kHz

|F Bandwidth First IF: 10 kHz or 20 kHz (QOption)

Second IF: Selectable at time of corder
Up to 5 of the following bandwidths

kHz
kHz
kHz
kHz
kHz {(USB or LSB)
kHz
kHz
kHz
kHz

L Y .
OO O MN~-NO O WA

O BRWNN OO

Optional 6th bandwidth 16 kHz

2.1.6 AGC RF derived in selected bandwidth.

a. Fast attack, selectable hold, fast release
Attack Time 15 ms maximum
Hold Time (Selectable}
Zero 15 ms maximum
Shert 50 ms nominal
Medium 250 ms nominal
Long 3 seconds nominal
Off Remote gain control only
Release Time 200 ms maximum
b. Average type =-- AM mode only using Envelope detector
Attack and release time constant 220 milliseconds nominal
AGC Range 120 dB minimum
AGC Threshold 0.% uv¥ (-6 dB audioc reference level at 50 uV)
AGC Disable Automatic Gain Control or Manual Gain Reduction
Manual Gain Control 0 to 127 dB gain reduction with AGC disabled

© cuBIC COMMUNICATIONS R-3030/R-3080 TECH. MANUAL




2.1.7 Interference !mmunity

IF Rejection

Image Rejection
Spurious Responses
Generated Spuricus

Cross Modulation

Blocking

Inherent Oscillator
Re-radiation

Intermodulation
Distortion (typical)

2.1.8 1/0 Signals

Qutputs:

First IF (Wideband)

Second IF (Setected)

Synthesizer Reference

Audio
AM. CW, LSB or USB
M

FM Video
(always present)

Signal Strength

lnputs:

Synthesizer Reference

Antenna

100 dB typical

90 dB +typical

~130 dBm equivalent or less for =50 dBm input signals
-123 dBm input equivalent or less, 2 to 30 MHz
Unmodulated wanted signal of 100uV together with a
modutated (30% at 1 kHz) unwanted signal of 250mV
spaced 100 kHz apart produces less than 107 cross

modutation of wanted signal.

Attenuation of a wanted RF signal of 50 uV and caused
by an unmodulated unwanted signal of 1V spaced 100
kHz away, less than 3 dB.

1 uV, worst case from antenna connector into 50 Ohms.

The 3rd order |.M. products resulting from two inpu?t
signals at -20 dBm each less than =120 dBm.

40,455 MHz with t MHz minimum bandwidth, 50 Ohms
at approximately 10 dB gain from input

455 kHz at selected bandwidth and nominal 0 dBm level
0 + 3 dBm over AGC range {other IF optional)

0 dBm, 50 ohm output, 1 or 10 MHz (Option)
0 +3 ¢Bm, 600 ohms balanced (with AGC active)
.5 V/kHz AC coupled (4 V p-p maximum)

1 V per kHz (positive sense, DC coupled)
93 ohm single ended

Digital format on bus
Analog voltages on AUDIO connector (0 to + 5 VDC)

50 mV minimum, 1 or 1G MHz (Option)

Nominal 50 ohm input impedance

®.cu
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2.1.9 Remote Contrcl via [EEE-488 or Serial Bus (Cne onty)

2.1.9,1 Receiver Functions

a. Selected Fregquency (10 Hz increments)

b. Mode: LSB, USB, AM, CW, or FM

c. |IF Bandwidth (fixed as optioned in LSB or USB modes)

d. BFO Freguency {f 9,99 kHz shift in 10 Hz steps)

e. |F Shift (z 9.99 kHz shift in 10 Hz steps)(fixed in LSB or USB modes)
f. Automatic or Remote Gain Control

g. AGC Hold Time (0, 50, 250, or 3000 msec) Note: AM selects average AGC
h. |IF Gain (0 to -127 dB reduction in 1 dB steps with AGC disabled)

i. Setup of sweep step size and threshold offset in Sweep or Scan modes

j« Start and Stop of Sweep and Scan Functions

2.1.9,.2 |EEE-488 Bus Functions

With the [EEE-488 interface module installed, the receiver implements the
following |EEE-488 bus functions:

Code Description Comments

SH1 Source Handshake Standard

AH1 Acceptor Handshake Standard

T5 Talker No Extended Capability

L3 Listener No Extended Capability

SR1 Service Request Rear Panel switchable SRQ enable

RL1 Remote, Local REM and GTQ, no LLO

DCH Cevice Clear Standard

DT1 Device Trigger Standard with GET command
Interface Oriver and receiver circuits are Bus compatible.

Receivers contain Bus terminating resistors and have
500 mV hysteresis. Drivers are three-state devices,
capable of driving up to 15 other Bus compatible
devices. Power up/down protection is included to
prevent transmitting invalid data toc the Bus.

Format Sixteen |lines, eight data and eight for control status
message. Data transfer is byte serial using a three-
wire handshake per |EEE-488 S+tandard.

Transfer Rates Data transfer rates is typically 11K bytes/sec when
talking and 5K bytes/sec when listening.

2.1.9.3 Serial Bus Functions

The serial bus interface module is capabile of communicating in all normal
serial asychronous modes. A separate serizl bus connector plate and adapTer
board is required for each type of bus. At the time of publication of this
issue of the manual, the fol!oﬁing buses are availabla:

RS=232C, single drop RS-422A/RS-449, muitiple drop

€ CUBIC COMMUNICATIONS |  (-3030/R-3080 TECH. MANUAL 2-4
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2,1.9.3 Serial Bus Functions and Description

With the serial bus interface module and appropriate bus connector board
instal led, the receiver may be controlled in all normaf functicns., A
different serial bus connector board is required for each type of bus.

Depending on the type of connector board installed in the receivers, a number
of different serial data buses may be accommodated. These may include the EIA
RS-232, EIA RS=-422, EIA RS-423, £!A RS-485, or MIL-STD-188 as required by the

application. These specifications do not actually call out a bus structure
but only a method of signalling on a set of wires, Unlike the I|EEE-488
standard, al | messages must be defined for the unit being controlled and do

not fol low any bus protocol except for that defined by the equipment.
RS-232

The RS~232 bus is an unbalanced bus capable of signalling over short distances
and with |imited data rates. This bus is ordinarily used over distances of up
to 50 feet with a single contfrolier and single controlted device. This bus
uses two single wires (one for each direction of transmission) and ground and
is generally found to be disturbed by noise or other common mode signels with
over distances greater than a few meters.

MIL~-STD-188C

The MIL-STD~-188C bus is similar to the RS-232 bus except for a more | imited
voltage swing (+ and = 5 to 7 vo!ts instead of + and = 5 to 15 vol+ts) and for
t+he fact that the mark and space conditions are defined opposite to the RS§-232
standard. The same | imitations on the use of the R$-232 apply to the MIL~-STD-
188C bus.

MIL=-STD-188-114 (Unbalanced)

This bus is simitar to the other unbalanced buses discussed above except that
t+he s+tandard requires a differential bus receiver to sense signal against the
ground lead and hence al lows for transmission over distances of up to 4C00
feet (with a baud rate less than 1000). Transmission at rates up to 100 K
Baud are recognized with cable lengths no longer than 40 feet. As with the
other unbalanced buses, the signal path consists of a singlte wire for each
direction of transmission plus a common signal ground wire, The output
signal swings are |imited to + and - 4 o 6 vol+ts around signal ground. This
standard al lows for up to 10 receivers with a single driver.

RS-423

This bus is similar to the MIL=-5TD=-188-144 {(Unbalanced) bus except that
contro! led |inear wave shaping allows signal |ling at rates of up to 9000 baud
for 4000 feet of cable. Waveshaping with RC time constants |imits the baud
rate to 3000 for 4000 feet of cable and the maximum baud rate is 1imited under
any condition to 100 K baud. As with all| unbalanced buses, common mode noise
can be a serious problem with long cable runs in the presence of other
electrical ncise sources and usual ly provides a baud rate and cable lenat*h
limit much less than that | isted above. This standard al !ows for up fo 10
receivers with a single driver.

8. CUBIC COMMUNICATIONS
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MIL-STD=-188=114 (Balanced)

This is a balanced bus with signal ling being performed by the differential
voltage between two wires and in +he presence of relatively large common mode
voltages. A separate pair of wires is used for each direction of data
transmission for this and for the other balanced buses. Signalling is allowed
at rates of up to 100 K baud with cable length of 4000 feet with rates of up
to 10 M baud with cable length of 40 feet. Exceptional rejection of cemmon
mode noise results from this bus configuration. This standard allows for up
to 10 receivers with a single driver,

RS=-422

This is a balanced bus essential ly identical to the MIL~-STD-188-114 (Balanced)
bus discussed above. This standard al |lows for up to 10 receivers with a
single driver. Some systems have been implemented with a larger number of bus
receivers.

RS$-485

The RS-485 bus is the only bus defined that allows for multiple bus
transmitters or drivers. The standard allows for up to 32 drivers and 32
receivers on the bus. The bus receivers are high impedance under all
conditions (including power off) while the bus transmitters are high impedance
until commanded to transmit. This bus is otherwise simifar to the RS-422 and
MIL-STD~-188~114 (Balanced) bus and shares similar characteristics.

A summary of the various bus characteristics is presented below:

EIA EIA MIL-STD MIL-STD MIL-STD EIJA EIA

SPEC. R§-232  RS§-423 -188C -188-114 -188-114 RS-422  RS-485
SEC. 7.2 SEC. 5.2 SEC. 5.1

MODE UNBAL UNBAL UNBAL UNBAL BALANCED BALANCED BALANCED
DRIVERS 1 1 1 1 1 1 32
RECEIVERS 1 10 1 10 10 10 32
MAX LEN, NO SPEC 4000 NO SPEC 4000 4000 4000 4000 feet
€ RATE NO SPEC 3 K NO SPEC 1K 10C K 100 K 100 K Baud
MAX RATE 20 K 100 K NO SPEC 100 K 10 M 10 M 10 M Baud
@ LENGTH NO SPEC 100 NO SPEC 40 40 40 40 feet
MARK - - + - - - -

DRIVER CHARACTERISTICS:

MIN QUT +/-5V +/=3,6V  +/-5Y +/= AV +/-2V +/-2y +/=1.5V

MAX OUT +/-15V  +/=6V +/=7V +/-6V +/-6V +/=6V

LOAD RES 3-7 K 450 min NO SPEC 400 min 90 min 100 min 60 min  Ohms
OFF RES 300 60 K NO SPEC 60 K 60 K 60 K 120 X Ohms

RECEI VER CHARACTERISTICS:
RESIS. 3-7 K 4K min 6§ Kmin 4Kmin 4Kmin 4Kmin 12K min Chms
SENS. +/= 3V +/= 2V +/- 6V +/- 3V +/- 2V +/= 2V +/= 2V
COM MODE N/A N/A N/A N/A +/= 7V +/= 7V +12/=7V

L5} CuUBIC COMMUNICATIONS
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2.1.10

Front Panel Keypad Control Functions

The fol lowing functions on the receiver are controlled from the front panel

keypad.

Some keys are single function while others share a numeric entry key.

2.1.10.1 Single Function Keys

STO

RCL

CAN

ENT

SCAN

SwP

Saves current frequency, mode, bandwidth, BFC offset, IF Shift, AGC
haold time, manual! gain setting, channel lockout (skip) flag, scan
threshold, sweep step size, and scan dwel |l time in designated channel.

Puts frequency, mode, bandwidth, and AGC held time from designated

channe!l memory In display. Recalls also BFO offset, [F Shift, AGC

hold time, and manual gain setting for use by recelver if ENTER key
pressed. Recal ls channel lockout (skip) flag, scan threshold, and

scan dwel | time for resetting if desired.

Cancels current keypad operations (before ENT key press), returns unit
to previous state. Disables knob control changes.

Causes current displayed frequency, mode, bandwidth, BFO offset, [F
Shif+, AGC hofd time, manua! gain setting, and signal threshold to be
programmed into receiver, Disables knob control of numerical
functions,

Starts scan of memory channels from channel recal led and entered to
channel recal led just before SCAN key press at approximately 50
channels per second (20 msec¢ per channel}. Uses freguency, mode,
bandwidth, BFO offset, IF Shift, AGC hold time, and manual gain
setting from memory. Omits any channe! with skip flag set. Pauses on
each frequency for a time period adjustable by main adjustment knob.
Stops scan on channel with signal above programmed and stored
threshold for programmed and stored dwel |l time.

Starts sweep of frequency bands determined by parameters in memory
channels, May sweep one band selected by even numbered channel
recal led and entered sweeping to frequency stored in next higher odd
numbered channel or al | bands from odd numbered channel recal led and
entered to channel recalled just before SWP key press.

Starting with first frequency in even numbered channel for sweep, uses
frequency, mecde, bandwidth, BFO offset, IF Shift, AGC hold time, and
manual gain setting from memory. Sweep increment is set by stored
step size and frequency is changes at approximately 50 frequencies per
second. Pauses on each frequency for a time pericd adjustable by main
ad justment knob. Halts sweep on frequency with signal above
programmed and stored threshold for programmed and stored dwel | time
then continues sweep. Stops sweep at frequency stored in next odd
numbered channel, then restar+s sweep under ceontrol of frequency and
other paramenters stored in next even numbered channel., Contines with
sweep parameters set by even numbered channels and stop frequency set
by fregquency in odd numbered channels. Omits any sweep range
designated by skip flag set in even numbered channel.

V. CUBIC COMMUNICATIONS | ¢ _3030/R-3080 TECH. MANUAL 2-7
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STOP/ Causes SCAN or SWEEP to stop on current channel or frequency. Allows
CONT adjustment of any recelver parameter while stopped. Causes stopped
SCAN or SWEEP to be continued from current channel or frequency.

METR Alternate press toggle the meter between signal strength, audio, and
frequency.

2.1.10.2 Keys That Open the Numeric Function

FREQ Al lows adjustment of frequency by adjustment knob. |f numeric key

(1) pressed, al lows keypad entry of frequency. Enter key terminates
numeric entry. Display indicates "Fr" and frequency of RF input {7
digits plus decime! point at MHz),

BFO Al lows ad justment of BFO of fset by adjustment knob. |f numeric key

(2 pressed, allows keypad entry of offset frequency. Enter key
terminates numeric entry. Display indicates "bF" and offset frequency
of BFO (3 digits plus sign plus decimal point at kHz).

IF Al lows adJustment of |F shift by adjustment knob. 1f numeric key

(3) pressed, aliows keypad entry of shift frequency. Enter key terminates
numeric entry. Display indicates "IF" and shift frequency of iF (3
digits plus sign plus decimal point at kHz).

GAIN Al lows adjustment of RF gain by adjustment knob. If numeric key
{4) pressed, al lows keypad entry of RF gain. Enter key terminates numaric
entry. Disptay indlcates "GA" and RF gain reduction in d8 {3 digits).

LEVL Al lows adjustment of threshold level for scan or sweep stop by

(5) ad justment knob., |f numeric key pressed, al lows keypacd entry of
threshold level. Enter key terminates numeric entry. Display
indicates "L" and threshold level in dBm (3 digitsh

DWEL Allows adjustment of time for dwell during scan or sweep operations
(6) when signal is sensed to be above programmed threshold by adjustment
kxnob. 1f numeric key pressed, allows keypad entry of dwell time,

Enter key terminates numeric entry. Display indicates "d" and dwel |
+ime In seconds (1 digit).

STEP Al lows adjustment of step size used in frequency sweep. Minus sign
(=} used for BFO offset, |F shift, and threshold offset only.

2.1.10.3 Sequential Function Keys (Numeric function nct opened}

MODE Sequences mode selection between LSB, USB, AM, FM, and CW.

(7 lndicated by single letter on mode display (L, U, A, F, or O

BW Sequences |F bandwidth between filters installed.

(8) Approximate bandwidth indicated on display.

AGC Sequences AGC hold time between zero, 0.05, 0.25, 3.0 seconds and off.
(9) (Manual gain control only in off position). Indicated by numbers

indicating approximate hold *ime. Blank when AGC disabled (off).

€ CUBIC COMMUNICATIONS
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RATE

SKI1P
{.)

2.1.

The
Al

Sequences tuning rate between 10 Hz, 100 Hz, and 1 kHz per step or 1
d8 per step on main adjustment knob and adjustment knoeb lock. Rate
indicated by intensifying significant digit in main display. Knob
lock indicated by not intensifying digit.

Alternate presses toggle the channe! skip flag used during scan of
memory channels. Indicated by SKIP annunciator.

11 Front Panel Displays

fol lowing parameters are displayed on the front pane!l of the receiver.
functions are for each receiver in a 2 receiver assembly.

FUNCTION DISPLAY Two alphanumeric characters =~ 00 through 99 for store or

MATN

recal |, F for frequency, bF for BFO offset, IF for IF shift, GA
for Gain, L for threshold level, d for dwell time, SE for step
size adjustment, OF for threshold offset adjustment, blank
otherwi se.

DISPLAY Seven digits numeric plus decimal points and minus sign. Used
for the following functions:

FREQUENCY =-- 7 digits plus . at MHz -- normal display

BFO Offset == sign (blank or =) plus 3 digits and . at kHz --
displayed during BF0O offset adjustment only.

IF Shift -- sign (blank or =) plus 3 digi*s and . at kHz --
displayed during IF shift adjustment only.

RF GAIN == minus sign pius 3 digits -- displayed during RF gain
adjustment only

THRESHOLD =-- minus sign plus 3 digits -- displayed during
threshotd adjustment only.

DWELL TIME —= 1 digit -- displayed during dwel! time adjust only

MODE D1SPLAY Single character —— L, U, A, C, or F
BANDWIDTH Two characters plus decimal point indicating spproximate
bandwidth in kHz == se* by option configuration

AGC DISPLAY Two digits plus decima! point indicating approximate hold time

in seconds (.00, .05, .25, 3.0, or blank for MGC only)

ff}C:LJEBIC:_C:CJ{VI“HLJFUIC21\11CJPUES
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ANNUNC TATCORS

AUDIO indicates that meter reads mode selected audio level
FREQ indicates that meter reads relative frequency
REM indicates that control of unit is via remote control bus

FAULT indicates an internal detected faul?

KPAD indicates keypad entry is active, display does not
necessarily indicate current frequency.

SKIP indicates channel is skipped during scan operations

METER; 20 segment | i1ght bar meter, calibrated from =120 to 0 dBm for signal
strength, -35 to + 4 dBm for audic, -50% Yo + 50% of |F BW for frequency.

2.1.12 Other Front Panel Controls and Functions

POWER ON/OFF SWITCH =-- tcggle type circuit breaker

LOCAL/REMOTE SWITCH ~-- small toggle switch for taking positive local control
or allowing remote control function (Not IEEE-488 standard).

MAIN ADJUSTMENT KNOB -= 1.75 inch diameter knob on optical shaft encoder
VOLUME -— Adjusts audio level to phenes jack tip and ring contacts
PHONES JACK == Tip and ring contacts driven independent!y by selected mode

audio. Series resistor in each circuit to protect amplifier from short
circuit due to use of single circuit phone plug.

2.1.13 Rear Pane! Controls

Reference Selector -- One Internal/External switch per assembly.

Address Selector (IEEE-488 on!y) ~- 8 individua!l 2=position switches for
selecting individual bus addresses and talker only, !istener only, and SRO
enable functions. The R-3030 has 2 such groups of switches, the R-3080 oniy
one,
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2.1.14

RF
IF
|F
REF
REF

REMOTE CONTROL
|EEE~488 BUS
or

RS-232C

or
RS-422/RS-449

AUDIO

12 contact MIL crimp
or

19 Contact MIL solder

or

15 contact D

POWER
4 contact MIL crimp

or

3 contact commercial

PHONE JACKS

{24 cont.)

Connectors (all on rear panel)

Antenna TNC or BNC (Option) Female
First IF TNC or BNC (Option) Female
Second |IF TNC or BNC (Opticn) Femzle
Reference In TNC or BNC (Optien) Female

Reference Out TNC or BNC (QOption) Female

Amphenol Blue Ribbon IEEE-488 stacking connector
OB-25P on chassis, mates with DB=25S§

DC-37P on chassis, mates with DC=37S

MS3122A14-92P or Burndy G2B14-92PNH
on chassis, mates with cable connector
MS3126F14-925 or Burndy G6F14-92SNH

MS3112E-14-19S on chassis, mates with cable conn.
MS3116F-14-19P

DA-15S8 on chassis, mates with DA-15P

MS3122A10-4P or Burndy GZB10~-4PNH

on chassis, mates with cable connector
MS3126F10-45 or Burndy G6F10-4SNH

{Line on pins A and C, Ground on Pins B and D}

CEE 22 Form VI (3 plin)

Rear pane! 1/4 inch phone jacks connected in parallel
with front panel! phone jacks

Z2.1.15 Running Time Meter

Each receiver has a 0 to 9999 hour running time meter instal led.
operates whenever the front panel
cannected to AC power.

This meter
power switch is turned on and the unit is

The meter is mounted on the rear panel and visible

from the rear of the unit.

2.1.16 Power Requirements

100 = 130 VAC or 200 - 260 VAC {selectable)
47-420 Hz, 40 watts maximum per recsiver.
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2.2

2.2.1

2.2.2 Relative Humidity

ENVIRONMENTAL CONDITIONS

Temperature

-20°C to +60°C Operating
~-40°C to +709C Storage

Tested tc MID-STD-810D, Method 501.2, Table 501.,2-111
and MIL-STD-8100, Method 501.2, Table 2.2-1.

Humidity tes+t per MIL-STD-810D, Me*hod 507.2,
Procedure |, Temperature 50°C, Figure 507.2-%1, 5
total cycles.

2.2.3 Shock and Vibration
Shock per MIL-5TD-810D, Method 516.3 Figure 516,3-4
20g 11 ms sawtooth, 30g 11 ms in one axis
High impact shock per MIL-5-910C,
Vibration per MIL-STD-810dé Method 514.3,
Figure 514.3-36 W, = ,003g“/Hz (Random)
2.2.4 Electromagnetic Emission and Susceptibility
In conformance with the applicable provisions cf MIL-
STD-461B, class Ala as applicable to Navy and Air
Force procurements.
Filtering in conformance with M|L-STD-4618, section
4.2.1.
Requirements per MIL-STD-461B as fol 1ows:
CE0! Conducted Emissions, Power and Interconnecting Leads,
Low Frequency {up to 15 kHz)
CEO3 Conducted Emissions, Power and Interconnecting Leads,
0.015 to 50 MHz
CEQ7 Conducted Emissions, Power Leads, Spikes, Time Domain
CS01 Conducted Susceptibility, Power Leads
30 Hz to 50 kHz
CS02 Conducted Susceptibi!ity, Power Leads
0.05 to 400 MHz
CS06 Conducted Susceptibility, Spikes, Power Leads
REO!1 Radiated Emissicons, Magnetic Field, 0.03 *o 50 kHz
REQ2 Radijated Emissions, Electric Field, 14 kHz +o 10 GHz
RS01 Radiated Susceptibility, Magnetic Field, 0.03 +o 50 kHz
RS02 Radiated Susceptibitity, Magnetic Induction Field,
Spikes and Power Frequencies
RSO3 Radiated Susceptibility, Electric Field,
14 kHz to 40 GHz
cu
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2.3 PHYSICAL CHARACTERISTICS

Z2.3.1 Constructicn

Atl chessis and module assembl!ies use chem—fiim treated aluminum alloy and
stainless steel hardware in accordance with the provisions of sections
3.4.9.13 and 3.4.11.2 () of MIL-E-16400, No steel or other meterials subject
to destructive corrosion are used.

The front panel is painted with semi-gloss [ Ight gray ename! in accordance
with the requirements of MIL-E-150080, Class 2, Type |1 or Type IIl, color
number 26307 of FED-STD-595, with black legends and handles. Finish of all
painted surfaces is in accordance with the provisions of section 3.4.11.3 of
MiL-E-16400.

2.3.2 Maintainabi!lity

Access to replaceable module assemblies is by means of 1/4 turn captive
fastners. Modules are secured with 1/4 turn captive fasteners. Correct
module position in assembly indicated by a diagonal stripe on +he medule top
sur faces.

R=3030

Modules for two complete receivers are packaged in one standard 5.25 inch high
by 19 inch wide rack panel and chassis with provisions for mounting sl ides.
Slides are furnished if specified on the purchase order. Recommended slide is
Chassis=Trak model C-300-5-118, Optien Revision C (single hole mountingl.

R-3C80C

Modules for one receiver are packaged in one 5.25 inch high by 8.4 inch wide
chassis designed for side-by-side mounting with similarly sized equipment to
make a standard rack chassis configuration. Attaching hardware and rack
angles furnished if specified on the purchase order.

Depth, including protective handles, is approximately 21.2" behind the front
panel. Connectors on the rear panel are inside the handle dimensions and are
protected by the handlies and chassis from contact with any flat surface large
enough to contact both handles simultaneously at any angle of contact. The
rear handles of the R=3030 include a receptacle for a standard ATR tapered
locating pin. One pair of Barry 3098-003-000 pins furnished with each 2-
receiver assembly,

2.3.4 Weight

R=-3030
Approximate |y 47 pounds for cne chassis containing modules for two receivers
not including mounting siides (optional items).

R-2080
Approximately 25 pounds for one chassis containing modufes for one receiver,

®© CUBIC COMMUNICATIONS | ¢ 54:4/2_3080 TECH. MANUAL 2-13




2.3.5 Reliability

The calculated Mean Time Between Failures is approximately 5000 hours per
receiver unit when calculated using the methods and failure rates of MIL-HDBK-
217D with failure rates of unrated components calculated using the methods of

MIL-HDBK-2170.
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3.0 INSTALLATION

3.1 UNPACKING AND INSPECTION

Fxamine the shipping carton for damage before unpacking the unit. [f the
carton is damaged, open the carton in the presence of an agent of the shipping
carrier [f possible. |f the carton Is not damaged, retain the carton and

packing materials for inspection if damage is found affer the unit is
unpacked.

Open the carton and remove the foam packing material on top of the unit. LIift
+he unit free of the carton. No packing materials are required or provided
inside the unit. Replace the foam packing material in the carton. The carten
may be saved for possible re-shipment if reaguired.

Upon unpacking, Inspect the unit for obvious external damage. Pay particular
attention to dents or bent sheetmetal. |f damage is evident, remove the fop
and bottom covers of the unit and inspect for further damage such as modules
removed from their mounts or damaged circuit boards. Do not attempt to
operate the unit if such damage is noted until further checks are made.

3.2 MOUNTING

The unit is designed for table top or rack pane! mounting in a fixed or mobile
environment in a relatively protected location. The unit is not water proof
but is considered dustproof and will withstand normal interior exposure.

R=-3030

|f s!1ide mounting is to be used, securely mount the outer secticon of the
slides to the rack cabinet being sure to select the correct mounting holes for
the front flanges and *the rear brackets. Before tightening the mounting
screws securely, slide the chassis assembly into the rack mounted portion of
the sl ides and adjust the hardware position as required for a smooth siding
fi+. Securely tighten al! hardware. After securing all cables to the rear of
+he unit, insure that the proper 10-32 screws are used to secure the panel of
the receiver assembly to the rack.

R-3080

| £ the unit is to be instal led together with other equipment ina full rack
width configuration, secure the two units together using t+the inserts for the
handle holes. Insert the threaded fasteners and tighten securely. Slides are
not used in this configuration.

| f the unit is not to be mounted on chassis sl ides, insure that a suitable
she!f or angle bracket is used to support the weight of the unit and that the
unit is suitably braced to prevent movement in the event of motion of the
vehicle or platform in which it is installed. If it is not instal led in a
vehicle or other mobile platform, it may not be necessary fo brace the unift
against movement. The weight of the unit mus¥, however, be adaguately
supported.

CAUTION: DO NOT SUPPORT THE WEIGHT OF THE UNIT BY THE FRONT PANEL ONLY. USE
CHASS1S SLIDES OR A SUITABLE SUPPORT SHELF
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3.3 POWER

The unit is powered from either a source of 100 to 130 VAC or 200 to 260 VAC,
47 +to 400 Hz. One power connector is used per two receiver assembly (R-3030)
and each receiver has its own power control circuit breaker.

The AC power connector (J1) may be a military standard type having crimp type
male contacts or a international standard commercial type depending on the
option ordered. The power cable has the socket type contacts. On the military
sty le connecter, pins A and C are used for the AC line while pin 8 is used for
ground., 1f the power cable used is the shielded type, pin D may be used for
the shield. Both pins B and D are connected to chassis ground.

A mating cord set is provided having a U.S.A. standard 3 pin plug for 115V
service. Should a different plug be required, either cut off the U.5.A.
standard plug and replace it with the desired plug or replace the cord set,
The U.S.A. standard cord uses the black wire for the AC line live side, the
white wire for the AC | ine neutral, and the green wire for chassis ground.
Only the green wire is connected to the chassis. International color code for
these functions uses a brown wire for the AC line |ive side, a |ight blue wire
for the AC 1ine neutral, and a green wire with a yel low tracer for the chassis
ground. Either type of color code may be found in the power cable,

The unit wil | normal |y be marked with the line voltage for which it was set at
the factory if the factory setting was for 220 VAC operation. Unless
otherwise specified, the unit will be set to be operated from a source of 110

VAC. If the liine voltage available is not as marked or if there is some doubt
as to how the unit is set, remove the top cover of the assembly by undoing the
1/4 turn captive fasteners. The power supply modules are in the rear of the
assembly.

Determine the AC line voltage available. If it is in the range of 100 to
130¥, set the rotary switch on the power supply module to the 110V position.
If the available |ine voltage is in the 200 to 260V range, set the rotary
switches +o the 220V position.

CAUTION: BE SURE THAT THE VOLTAGE SELECTOR SWITCH IS SET TO THE
CORRECT POSITION FOR THE LINE VOLTAGE AVA)ILABLE FOR BOTH RECEIYERS IN THE
R-3030 TWO-RECEIVER ASSEMBLY.

3.4 ANTENNA

R-3030

Connect the antennas +o be used to the ANTENNA receptacles on the rear panel,
A separate antenna connection is made to each receiver in the assembly. As
viewed from the rear of the chassis, the antenna connector on the left (J3) is
connected to the receiver chassis on the feft while J4 is connected to the
receiver on the right. This means that the receiver connected o The antenna
via J4 is control led from the left side of the front panel and vice versa.
(Front to back reverses right and left) The impedance presented fo The
antenna wil ! be approximately 50 ohms with a VSWR of less than 3 to 1.

R-3080
The R-3080 has only one antenna receptacle. Connect the antenna to be ysed.

@ cuBl COMMUNICATIONS R-3030/R-3080 TECH. MANUAL 3-2
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3.5 FREQUENCY STANDARD

The unit is designed to use either its internal frequency standard or an
external frequency standard where very high accuracy is required. The
internal frequency standard provides an overall frequency accuracy of
approximately 1 part per milllon (30 Hz at the highest frequency). On speciat
order, an intfernal oven stabilized crystal oscillator having an overall
frequency accuracy of 0.1 parts per million may be installed in the Reference
and 2nd L.C. module.

R-3030
With the rear panel REF SELECT switch set to the INT pesition, the rear panel
REFERENCE OUT receptacle (J10) will provide an output from the internal

standard in receiver number 2 (right side as viewed from the rear, left side
as viewed from the front) for frequency measurement or other uses. Output
frequency is optionally 1 or 10 MHz and is approximately a sine wave. Cutput
level is approximately 0.6V peak-to-peak and the unit can deliver +his voltage
into a 50 ohm | oad.

R=-3030

With the rear pane) REF SELECT switch set to the EXT positicn, the rear pane |
REFERENCE IN receptacle (J9) will accept an input from an external frequency
standard. The unit will require a sine or square wave at 10 MHz (optionally
1 MHz) with a level of 0.1V to 2V peak-to-peak. 'nput impedance is
approximately 1K ohms. The signal from the external fequency standard will be

repeated on the REFERENCE OUT receptacle (J10) at the same level as the
internal frequency standard. NOTE: When operating from an external standard,
both receivers must be turned on to insure proper operation.

R-3080
The reference input and ocutput connections to the R-3080 are simi lar except,
of course, only one receiver and reference oscillator is present.

Set the INT/EXT selector switch to the desired position. [f required, connect
coaxial cables from the frequency standard receptacles to a freguency

measuring device, another receiver, or an external frequency standard as
required,

3.6 WIDEBAND 1st IF MONITOR OUTPUT

A wideband 1st IF MON(itor) output from each receiver in the assembly is

available on separate rear panel receptacles. This signal is centered a¥
40.455 MHz with a bandwidth of approximately 1 MHz. The signal level at this
output is approximately 10 dB larger than the signal fevel info the antenna

input. This output may be used for wideband reception modes or connected to a
suitable spectrum analyzer. As with the ANTENNA connectors, the connector on
the left (J5) is connected to the receiver on the left and vice versa for J6.
The R-3080 has only one such connector.
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3.7 2nd IF MONITOR OUTPUT

A narrowband Znd IF MON(itor} output is aveilable from both receivers in the
assembly on rear panel receptacles. This signal is centered at 455 kHz with a
bandwidth determined by the selected bandwidth. The signal level at +his
output is established by the AGC circuits to be approximately -3 to +3 dBm
intfo 3 50 ohm loed over an input signal level range of =110 dBm (1 microvolt)
to =10 dBm. As previously, the connector on the left (J7) is connected to *he
receiver on the left and vice versa for J8. The R-3080 has only one such
connector.

On special order, an IF output converter board may be mounted inside the rear
panel of the receiver. This board converts the normal 455 kHz IF signal to
another frequency as determined by the requirements of the purchase order,

3.8 AUDIO AND ANALOG CONNECTOR

One or two of three different types of audio connectors may be found on the
rear panel of the receiver. These include a 12 ¢contact MS connector with
remcvable crimp contacts including both twisted pair and coaxial contacts, =2
19 contact MS connector with captive solder type contacts, and 2 single or
dual 15 pin D connector with associated barrier type terminal strips.

12 CONTACT MS, REMOVABLE CRIMP

Each two-receiver assembly has a common audio and analog connector for the two
receivers. This connector (J2) isamilitary standard type with crimp type
male contacts. The cable end has socket type contacts. The connections to
this connector are as fol lows:

MS CONNECTOR SIGNAL CR CONTROL REMARKS

A RECEIVER 1 AUDIO 600 Ohm Balanced Pair

A RECEIVER 1 AUDIO RETURN 0 dBm nominal level

B RECEIVER 2 AUDIO 600 Ohm Balanced Pair

8 RECE!VER 2 AUDIC RETURN 0 dBm nominal! level

c SPARE

D SPARE

£ RECEIVER 1 FM VIDED 1 V/KHz coax, DOC coupled
E RECEIVER 1 FM SHIELD

F RECEIVER 2 FM VIDEO ! V/KHz coax, DC coupled
F RECEIVER 2 FM SHIELD

G RECEIVER 1 SIG STR ANALOG 0 to + 5V

H RECEIVER 1 ANALOG COMMON Ground

J RECEIVER 2 SIG STR ANALOG 0 to + 5V

K RECEIVER 2 ANALOG COMMON Ground

L SHIELD Chassis ground

M SPARE

NOTE: Each balanced audio pair is connected o a single pin in the MS
connector. Likewise, each FM video coaxial cable is connected to a single pin
in the MS connector. In each case, both contacts are made by a single mating
pin.

© CUBIC COMMUNICATIONS
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19 CONTACT MS, CAPTIVE SOLDER

Each two-receiver assembly has a common audio and analog ccnnector for the two

receivers.

pin type contacts.

MS CONNECTOR SIGNAL OR CONTROL

The R-3080 has connecticns for receiver 1 only.
a military standard type with solder type female contacts.
The connections to this connecter are as fol [ows:

This connector is
The cable end has

REMARKS

M RECEIVER 1 AUDIO 600 Ohm Balanced Pair

N RECEIVER 1 AUDIO RETURN 0 dBm nominal level

P RECEIVER 2 AUDIO 600 Ohm Balanced Pair

R RECEIVER 2 AUDIO RETURN 0 dBm nominal level

G RECEIVER 1 FM VIDEO 1 V/KHz coax, DC coupled
H RECEIVER 1 FM SHIELD

K RECEIVER 2 FM VIDEO 1 V/KHz coax, OC coupled
L RECEIVER 2 FM SHIELD

) RECEIVER 1 SIG STR ANALOG 0 +o + 5V

T RECEIVER 1 ANALOG COMMON Ground

U RECEIVER 2 SIG STR ANALOG 0 to + 3V

v RECEIVER 2 ANALOG COMMON Ground

A SHIELD Chassis ground

c,D,E,F,G SPARES

15 CONTACT D, TERMINAL STRIP

Each receiver has a separate audio and analog connector plus a barrier Type
terminal strip. The barrier strip connection data is screened on the chassis.
The connections to the 15 pin D connector are as follows:

D CONNECTOR SIGNAL OR CONTROL REMARKS

9 RECE1VER AUDIO 600 Ohm Balanced Pair

10 RECE | VER AUDIO RETURN O dBm nominal level

13 RECE I VER FM VIDEO 1 V/KHz coax, DC coupled
4 RECEIVER FM SHIELD

12 RECE!VER S1G STR ANALOG 0 to + SV

" RECE I VER ANALOG COMMON Ground

1 SHIELD Chassis ground

15 SPEAKER

8 SPEAKER RETURN

The barrier strip has only the speaker, speaker return, audio, audio return,
and chassis ground connections. The speaker connections are labeled as

follows:

SPKR H Speaker high side, same as Speaker

SPKR L Speaker low side, same as Speaker Return

AUDIO A One side of audio balanced line, same as Receiver Audio

AUDIO B Other side of audio balanced |ine, same as Receiver Audio Return
GROUND Chassis ground, use for shield if required

I+ is recommended that +he Speaker and Speaker Return (SPKR H and SPKR L)
connections not be made common with any other signal including ground.

L CcuBIC CC’JM‘ML‘JNVICATIDNS
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3.9 [IEEE-488 BUS CONNECTOR

i{f the unit is configured for remote control via a IEEE-488 bus, connection of
+he unit to the bus is made via a standard |EEE-488 bus connector, which is a

24 pin ribbon tfype connector. I+ is recommended that a commercial ly
manufactured cabie be used for this connection, being sure that both the cable
and connectors are completely shielded, The receiver bus connector will be

found on the conector plate on the rear panel of the receiver.

Cable requirements for t+he |EEE-488 bus are determined by the actual system
design and reference should be made to the hardware instal lation ins*ructions
provided with the Bus Control ler. As a general guide, however, the bus cables
may be connected in either a "s*tar"™ or "daisy chain" fashion, or any
combination of the two, and the total cable length must not exceed 20 meters
(65.5 feet) or 2 meters (6.5 feet) for each bus device connected, whichever is
less., The |EEE-488 bus connector on the rear panel of the receiver is of the
type specified in the IEEE-488-1972 standard and uses metric studs. Be sure
the tocking devices are engaged on al| connectors in the system.

3.10 |EEE-488 ADDRESSING AND SRQ FUNCTIONS

Each individual receiver's bus address is selectable from 0 through 30 at the
rear panel address switches using 5 of the 8 switches provided. The other 3
switches are used to enable the Talker Only, Listener Only, and SRQ Enable
functions, In normal operation, the talker only and listener only functions
are not enabled and the receiver functions both as a talker and a | istener.
The SRQ Enable function may be used if desired by the system controller
sof tware.

Each separate receiver in the assembly has its own set of address and functicon
switches, These switches wil | be found on the connector plate on the rear
panel of the assembly.

Each receiver must be configured to a unigue bus address so that the
control ler can send information to it independently of other devices on the
bus. This is done by setting the address switches on the rear panel to the
desired address between 0 and 30. The address switch has eight small switches
that can be in either the up (on) position or the down {(off) position. The
address is set into the five left most switches in a binary code with switch
number A4 as the most significant bit and switch number AC as the least
significant bit. Use the fol lowing table to determine the binary code
required:

iiC:LJEBI(;»C:FD{VI“HLJFQIC:AXTWCJF“ES
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BUS CCOE
ADDRESS 43210

00000
00001
00010
Q00N
00100
00101
Q0110
00111
01000
01001

O 0~ OWgaWN-—-O

TABLE 4-1
ADDRESS SWITCHES

BUS CODE
ADDRESS 43210
10 01010
1" 01011
12 01100
13 01101
14 01110
15 o1
16 10000
17 10001
18 10010
19 10011

NOTE: O = SWITCH DOWN, 1 = SWITCH UP

For all normal applications, set the T and L switches to the down position and

the S switch to the up position.

1f the switches are changed while the power Is applied,

BUS
ADCRESS

20
21
22
23
24
25
26
27
28
29
30

CODE
43210

10100
10101
10110
10111
11000
11001
11010
11011
11100
11101
11110

the POWER switch must

momentarily turned off and then back on for the unit to recognize the new
address. When choosing addresses, be sure that the number selected is not in
use by any other device on the bus.
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3.11 SERIAL BUS CONNECTOR

I't +the receiver is configured for serial bus control via either an R$S-232 or
RS-422 cecnnection, connections must be made through the normal connector for
the selected interface. The RS=232 interface uses a 25 pin D connector while
the RS-422 interface uses a 37 pin U connector. The interfaces are configured
at Data Terminal Equipment (DTE} with male pins on the chassis connector.

I f connected directly +to a computer interface alse configured as DTE, a
reversal of transmit and receive date and request to send and clear +to send
ITnes may be necessary. The Request to Send and Clear to Send lines may be
jumpered together on the mating connector if required by the system. These
reversals or jumpers will not normally be required if the units are connected
through a modem.

The connections for these interfaces are listed below.

RS-232

Signal Pin Function

CHASSIS 1 Safety or shield ground

TXD 2 Transmit Data, Status data from receiver

RXD 3 Receive Data, Contrel data to receiver

RTS 4 Request To Send (set true from receiver)

CTS 5 Clear To Send (to receiver, must be set true)

DSR 6 Data Set Ready (to receiver, not used)

GROUND 7 Logic Ground

RLSD 8 Received Line Signal Detect (to receiver, not used)
OTR 20 Data Terminal Ready (set true from receiver)

RS-422

Signal Pin

CHASS1S 1 Safety or shield ground

SD A 4 Send Data, Status data from receiver

SO B 22 Send Data, Status data from receiver

RD A 6 Receive Data, Control data to receiver

RD B! 24 Receive Data, Centrol data to recelver

RS A 7 Request to Send (set true from receiver)

RS B 25 Request to Send (set true from receiver)

CS A 9 Clear to Send (to receiver, must be set true)

Cs B! 27 Clear to Send (to receiver, must be set true)

DM A 1" Data Mode (10 receiver, not used) {(Same as DSR)

oM B! 29 Data Mode (to receiver, not used) (Same as DSR)

RR A! 13 Raceiver Ready (to receiver, not used) (Same as RLSD)
RR B! 31 Receiver Ready (to receiver, not used) (Same as RLSD)
TR A 12 Terminal Ready (set true from receiver) (Same as 0TR)
TR B 30 Terminal Ready (set true from receiver) (Same as DTR)

,iajC:LJEB!C:_C:CDfV!nnl,JFQIC:IQFTICJFUES

A reemae o
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3.12 SERIAL BUS ADDRESSING AND CONFIGURATiION

In order to operate the receiver under control of a serial data bus, certain
functions must be set into the receiver and a bus address must be set. All of
these functions are set using the front panel keypad and display with the
functions retained even under power off conditions. |In order to set the
address and other configuration functions, switch the receiver power on, se?
+he REMOTE/LOCAL switch to the LOCAL position, and fol low the Special Function
procedures. This procedure must be fol lowed when initiaily installing The
receiver in a serial bus control configuration.

The Special Functions including serial bus control are accessed by the key
sequence "RCL SKIP" (or "RCL *"), A+ this point, the channel display will
show "Fn" indicating +hat the keypad is ready to take a function selection.
The "KPAD" annunciator will be il luminated. At this point the operator may
cance! by pressing the CAN key or select a function by pressing any number key
from 1 through O. Currently only the first 5 functions are implemented,.
Additional ly, instead of pressing a number key, the operator may elect to
clear a!l 100 memory channels to the default conditions by pressing the
fol lowing key sequence "SKIP, 9, 1, 1, ENT", This process may be aborted at
any stage before the ENT key is pressed by pressing CAN.

The 5 available functions are:

1 Software Version Number (Version 3.0 and up only)
2 Skip Memory Clear

3 Address Selection

4 Baud Rate Selection

5 Line Parameter Selecticn

Press the sequence "RCL SKIP" fo! |owed by the number of the desired special
function and then fol low the directions corresponding to the function pressed
from the fol lowing paragraphs.

#1. Software Version Number

The Channel display will show "Sn" and the Frequency display will show the CPU
software version number. This wil ! be one or two digits, a point, and one or
+wo more digits. Operator may press CAN or ENT which will return the front
panel to norma! operation. This function Is useful mainly in maintenance.

#2. Skip Memory Clear

This function is used tc clear the memory used to store frequencies to be
skipped in sweep operation. The channel display will show "SP" and the SKIP
annunciator will il luminate. The frequency display will remain blank. The
operator may press CAN to cancel the operation or ENT to proceed with cltearing
the skip memory. In both cases the front panel will return to normai
operation.

aC—UHBICCDMMUI\"CATlCJNS R-3030/R-3080 TECH. MANUAL 3-9
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#3. Serial Bus Address Selection

This function allcows user verification or modification of the Serial Interface
address for the unit. The channel disp!ay will show "Ad" and the frequency
display will show the current address as two decimal digits. |f ENT or CAN is
pressed the current address Is unchanged and the panel reverts to normal
operation. Alternatively, a new address may be entered by pressing *wo number
keys. The first key press wil! cause the new digit to replace the left digit
of the cold address and a "-" to replace the right digit. The second key press
will fill the right digit. At this time, pressing +he ENT key will cause the
old address tc be replaced with the new address. Pressing the CAN key will
cause the any new key entries to be ignored and the address will continue +to
be the old address. In both cases the front panel will revert to normal
operation. If a new address is selected, it becomes effective immediately and
is remembered when the power is turned off,

#4 Serial Bus Baud Rate Selection

This function allows selection of the Serial !Interface baud rate from a |ist
of options. The channel display will show "bd" and the frequency disptay will
show the current baud rate. |'f ENT or CAN is pressed the current baud rate
remains unchanged and the pane! reverts to normal operation. If the operator
presses the STEP key the frequency display will display the next selection
from the {ist of options. Repeated pressing of the STEP key wil! show all
opticns and repeat the list. At any time before pressing ENT, the cperator may
press CAN to retain the old baud rate and return the front panel to normal
operation, Pressing ENT will cause the currently displayed baud rate to
repltace the old baud rate and be saved in memory, If a new baud rate is
selected, it becomes effective immediately and is remembered when the power is
turned off. (Available options are 110, 150, 200, 300, 600, 1200, 2400, 4800,
9600, and 19200 baud.)

#5 Serial Bus Line Parameter Selection

This functicn al fows selection of the number of data bits, the number of stop
bits and whether a parity bit is generated and if so whether parity is even or
odd. The channel display will show "LP" and the frequency display will show
three groups of information. From left to right these are the number of data
bits ("7b" or "8b" for 7 or 8 data bits respectively), the number of stop bits
("1S" or "2SY" for 1 or 2 stop bits respectively), and parity selection ("E"
for even parity, "O" for odd parity, or "-" for no parity generated or
checked). |f ENT or CAN is pressed, the current |ine parameters remain
unchanged and the front panel reverts to normal operation, | f the operator
instead presses the STEP key, The frequency display will cycle through the
list of options, All 12 combinations of the three parameters are available and
will appear in the display before the list repeats. At any time before
pressing ENT, the operator may press CAN to retain the old |ine parameter
selection. Pressing ENT wil | cause the currently displayed combination of !ine
parameters tc replace the old parameters and be saved In memory. !f new |ine
parameters are selected, they become effective immediately and are remembered
when the power is turned off.
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4.0 CPERATION

The receiver can be operated either by an operator using the front panel
controls or remotely using a computer or bus controller, The receiver may be
supp | ied with a remote control interface for an IEEE-488 bus, or a2 serial
remote control interface for the bus ordered.

When operating the receiver, it is ordinarily desirable to set the receiver
parameters in the following manner for signals having the indicated
characteristic.

Signal Bandwidth Mode AGC BFO or 1F Shift Remarks

AM Voice 4 +0 8 kHz AM N/A - N/A Average AGC

SSB Voice LSB or USB .25 Automatic from panel
SSB Voice 2 to 4 kHz CW 3.0 IF + 2.3 kHz Wideband Voice

Cw Morse 3 to .5 kHz CW .25 BFO .8 TO 1kHz Operator Preference
SSB Data .3 to 1 kHz CW .05 BFO 1 +o 3 kHz Narrow Band data

SSB Data 1 t¢ 4 kHz CW .05 BFO 1 to 3 kHz Wide Band data

FSK Data .5 to 1 kHz Frequency .05 N/A Narrow Band date
FSK Data 1 to 4 kHz Frequency .05 N/A Wide Band data
Pulse 8 kHz AM Off N/A Manual gain reduction
Sweep 8 kHz CW .05 BFO ' kHz Search for Unknown

The LSB and USB modes se!ect one bandwidth and {F shift automatically with no
operator intervention necessary or possible. The bandwidth and shift are
chosen to be optimum or as specified by the purchase order.

It is important to note that the receiver frequency set for all but LSB or USB
modes is the center of the information band and does not bear any particular
relationship to the carrier frequency for SSB voice or data signals while
receiving in the CW mode. The IF shift function may be used to shift the
apparent bandwidth with respect to the indicated frequency in the CW mode or
+he BFO offset may be used to vary the apparent pitch of the signal centered
on the indicated frequency. Using IF shift, the apparent pitch remains *the
same while the position of the bandwidth varies with respect Yo the carrier
frequency.

In all cases using the CW mode, the BFO signal is used to substitute for the

carrier signal and the true carrier freguency will be equal fo the indicated
receiver frequency plus the BFO offset with a zerc beat condition. The BFO
offsets wilt be negative for USB signals and positive for LSB signals.

The frequency detector can be used to demodulate or determine *he frequency

shift of FSK data signals. A more optimum detection process will be to use
the product detector in CW mode and process the resultant tones through a
suitable audic modem. This technique will take advantage of narrower

bandwidth filters in the audio modem and can result in data copy even in cases
where selective fading has temporarily removed one of the tones.
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4.1 MANUAL OPERATION

Manual operation is performed using the 20 button keypad, front pane!
displays, and adjustment knob. The front panel volume contrel is used tc vary
the signal level to the headphone jacks only and does not affect the level of
signal supplied to the 600 Ohm balanced |ine. To select manual operation, set
the front panel LOCAL/REMOTE switch to the LOCAL position and turn the power
switch on. The receiver will power up with the frequency and other parameters
last set into it before power was removed.

I'n order to adjust the receiver parameters, locate the parameter desired to be
changed or reviewed below. Fol low the instructions and indications | isted

and refer to the control panel pictorial in Figure 4-1,

4,1.1 Normal! State -- Press CAN or ENT for the normal state

In the normal state (that is, no attempt is being made to change any of the
numeric parameters), the display indicates the fol lowing information:

Function -~ |f the frequency and other parameters have been recal led from
memory, this display indicates the 2 digit memory indication,
otherwise the display is dark.

Frequency —— Display indicates the frequency in MHz -- carrier frequency in
LSB or USB, center frequency in the other mecdes. The digit
selected for tuning will be of higher intensity.

Mode —- A single letter == L for LSB, U for USB, C for CW, A for AM, F
for FM,

Bandwidth == 2 numeric digits and a decimal point indicating the nominal

bandwidth as crdered as option items.

AGC -- 2 numeric digits and a decimal point indicating the nominal AGC
hold time -- 0.0, .05, .25, and 3.0. Display is dark if manual
gain control has been selected.

METER == 2 annunciators, if neither one is il luminated, the bargraph meter
indicates RF signal! strength; if the AUDIO annunciator is
Il luminated, the meter indicates audio output level; if the FREQ
annunciator is il luminated, the meter indicates the relative
frequency of the input signal with respect to the band center --
each bar represents 5% of the bandwidth selected.

REM —-= Dark annunciator in local contrel

FAULT -— Dark annunciator in the absence of a fault
KPAD -- Dark annunciator

SKI1P ~-= Annunciator used in Scan operations only.

8. CUBIC COMMUNICATIONS R-3030/R-3080 TECH. MANUAL 4-2




R T iz T i1 o I )1
_ ! | C.. S R | | [ Lle 1D e
. MOCE BANDWIDTH AGC
-0 -10 -10 ¢ 4 aunio
«120 =100 =80 =40 =40 10 0 §:Q ATR —— METER ] - STATUY =t SCANM
s AUDIQ  FREQ REM  FAULT  KPAD  SKIP
=40% =29% L¥ 451 mill!ﬂl -
4 I
Freg) [eFro [ 1F I .
LOCAL 1 2 3 SCAN|| 5TO
@ GAIN] (LEVL] [DWEL] rswp‘ ’RCL
, 4 “ 516
POWER. REMOTE "“3;"] ‘g‘ “3‘: METR] | can
| \ 4 J FAN J
e
N Ve sTEPR| [RATE} [skir] [sTOP ]
N - S| | ENT
© -%)- BEIEE!
N
o’ y N \_ vy
PHONES VOLUME

FIGURE 4-1
CONTROL PANEL PICTORIAL

BIC CDM‘MUNICATIDNS

ey

R-3030/R-3080 TECH. MANUAL 4-3

CCI-113~



4.1.2 Direct Function Changes

MODE -- Press the MODE (7} key from the normel state
Observe the MODE l|etter change, select the mode desired
Cis CW, A 7s AM, L is LSB, U is USE, and F is FM

BANDWIDTH -- Press the BW (8) key from the normal state
OCbserve the BW value change, select the bandwidth desired
Note that bandwidth is always fixed in LSB or USB

AGC - Press the AGC (9) key from the normal state
Observe the AGC hold time value change from off (dark), 0.0,
.05, .25, and 3.0 seconds

METER -- Press the METR key
Observe the meter annunciators change from dark to AUDIO to
FREQ to dark again and observe the bargraph meter indication
change accordingly.

When the annunciator is derk, the meter indicetes input signal
strength (when AGC is enablied) from -120 +o 0 dBm (into 50
Ohms). Each segment of the display represents approximately 6
dB. When AGC is disabled, the manual gain control can be used
to position the indication to the middle of the meter scale.

When the annunciator indicates AUDIO, the meter indicates audic
output level to the 600 Qhm line from -30 +o +4 dBm (with a 500
Ohm |oad). Each segment of the display represents
approximately 2 dB.

When the annunciator indicates FREQ, the meter indicates the
approximate frequency of the signal with respect tc the center
of the IF bandwidth. Each segment of the display represents
approximately 5% of the total |F bandwidth.

Note: when exactly on the center frequency, both segments con
either side of 0 should be observed to be flashing.

RATE - Press the RATE (0) key from the normal state.
Observe the 10 Hz, 100 Hz, and 1 kHz digit in +the
frequency display sucessively intensify., This function will
select the digit that the adjustment knob wili change when the
FREQ key is later pressed,

SKIP -—- Press the SKIP (.) key from the normal state.
Observe the SKIP annunciator zlternately il luminate and go
dark. This function is used to indicate memory channels to be
skipped during a scan operation and frequencies to be skipped
during a sweep operation.

L varmnae ceg
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4,1.3 Knob or Numeric Entry

FREQUENCY --

BFO OFFSET --

IF SHIFT --

Press the FREQ (1} key from the normal state.

The function display should show "Fr"

The adjustment knob is enabled for the intensified digit

Digits to the right of the intensified digit will go to zero
when the adjustment knob is moved

The receiver follows the displayed value

Press CAN or ENT to return to normal state or;

Press any numeric key, display shouid clear to dashes and 1 digit
The adjustment knob is disabled

The KPAD annunciator should be ilfuminated

Press numbers and decimal point as required

The receiver stays at the last freguency

Press CAN to cancel data or ENT to enter data

Receiver is now at new freguency

The KPAD annunciator should be dark

Press the BFO (2) key from the normai state.

The function display should show "bF"

The dispiay should show the current BFO offset or "OFF"

The adjustment knob is enabled in CW mode only

The 10 Hz digit can then be adjusted with the 100 Hz and 1 kHz
digits changing as required

The receiver follows the displayed value

Press CAN or ENT to return to normal state or;

Press any numeric key, display should clear to dashes and 1 digit
The adjustment knob is disabled

The KPAD annunciater should be illuminated

Press numbers and decimal point as required in CW mode only

The receiver s*ays at the last BFO offset

Press CAN to cancel data or ENT to enter data

Receiver is now at new BF0 offset

The KPAD annunciator should be dark

Press the |F (3} key from the normal state.

The function display should show "IF"

The display should show the current |F shift or "OFF"

The adjustment knob is enabled in CW mode only

The 10 Hz digit can then be adjusted with the 100 Hz and 1 kHz
digits changing as required

The receiver follows the displayed value

Press CAN or ENT to return to normal state or;

Press any numeric key, display should clear to dashes and 1 digit
The adjustment kneb is disabled

The KPAD annunciator should be illuminated

Press numbers and decimal point as required in CW mode only

The receiver stays at the last IF shift

Press CAN .to cancel data or ENT to enter data

Receiver is now at new |F shif+t

The KPAD annunciator sheuld be dark
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RF GAIN

LEVEL

DWELL

Press the GAIN (4) key from the normal state.

The function display should show "GA"

The adjustment knob is enabled for 1 dB adjustment steps
The receiver follows the displayed value if AGC is off
Press CAN cr ENT +o return to normal state or;

Press any numeric key, display should clear to dashes and 1 digit
The adjustment knob is disabled

The KPAD annunciator should be illuminated

Press numbers and decimal point as required

The receiver stays at the last gain reduction

Press CAN to cancel data or ENT to enter data

Receiver is now at new RF gain if AGC is off

The KPAD annunciator should be dark

Press the LEVL (5) key from the normal state.

The function display should show "L"

The display should show t+he current level for squefch or scan stop
The adjustment knob is enabled for 1 dB adjustments steps

The receiver follows the displayed value

Press CAN or ENT to return to normal state or;

Press any numeric key, display should clear to dashes and 1 digit
The adjustment knob is disabled

The KPAD annunciator should be illuminated

Press numbers and decimal point as required

The recelver stays at the last threshoid

Press CAN to cance! data or ENT to enter data

Receiver is now at new level for squelch or scan stop

The KPAD annunciator should be dark

Data must be stored in a channel memory for scan or sweep stop

Press the DWEL (6) key from the normal state.

The function display shou!d show "d"

The display should show the current dweil time for scan or sweep stop
The adjustment knob is enabled for one second adjustment steps

1 through 9 indicates dwell time, 0 indicates extended dwell

Press CAN or ENT to return to normal state or;

Press any numeric key, display should clear *to dashes and 1 digit
The adjustment knob is disabled

The KPAD annunciator should be illuminated

Press another number as required

The receiver stays at the last dwell time

Press CAN to cancel data or ENT +o enter data

Receiver is set for new dwell time for scan or sweep stop

The KPAD annunciator should be dark

Data must be stored in a channel memory to be effective

& cuB
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STEP -- Press the STEP key from the normal state.
The function display should show "SE"
The display should show the current step size for sweep
The adjustment knob is enabled for .1 kHz step size
Press CAN or ENT +e return to normal state or;

Press any numeric key, display should clear to dashes
The adjustment kncb is disabled

The KPAD annunciator should be ifluminated

Press keys for the desired step size

Press CAN to cancel data or ENT to enter data

Receiver is set for new step size during sweep

The KPAD annunciator should be dark

Data must be stored in a channel memory to be effective

4,.1.4 Store and Recall Functions

STORE =~ Press the STO key from the normal state.
The function display should show 2 dashes.
Press 2 numeric keys in sucession (00 thrcugh 99).
All channel data is stored in the memory indicated.

RECALL -- Press the RCL key from the normal state.
The function display should show 2 dashes.
The KPAD annunciator should be illuminated.

Press 2 numeric keys in sucession (00 through 99) and/or
Use the adjustment knob to increment or decrement the channel
The display should show the recalled parameters.

The receiver remains at the tast entered frequency.

Press CAN +o cancel data or ENT to enter data, or;

Press the BFQ (2) key *o review the BFO offset recalled.

Press the IF (3) key to review the IF shift recalled,

Press the GAIN (4) key to review the RF gain recalled.

Press the LEVL (5) key to review the squelch level recalled.
Press the DWEL (6) key to review the dwell time recalled.

The adjustment knocb can be used to recall data from a!l channels.

Press CAN to cancel recal! or ENT to enter dats.

The KPAD annunciater should be dark.

Receiver is on recalled frequency if ENT key pressed.
Receiver is on previous frequency if CAN key pressed.
Press skip key, SP will appear in the channel display.
Press ENT to clear skip memory at this point,

Note: Recalled memory numbers remain il luminated as long as nc
parameters are changed from keypad. |f any parameter is changed,
memory numbers are no longer displayed. New parameters must be
stored to be placed back in memory.
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ERASE - To clear all memory channels of all entered data and replace data
with a frequency of 10 MHz, AM mode, 8 kHz bandwidth:
Press RCL . . 9 1 T ENT

4,1.5 Scan and Sweep Operations

All scan and sweep cperations are performed from the condition where one
channel has been recalled from memory and entered (using the ENT key) into the
receiver. Scan is the sequential recal| from memory of al| channel parameters
from a series of channels while sweep is the sequential entry of a series of
frequencies using parameters set from one even numbered recal led chanrel and
incrementing or decrementing the frequency as required until the frequency
equals the frequency of an adjacent odd numbered channel. Multiple frequency
bands can be covered in the sweep process.

Scan or sweep stop is performed when a signal is observed to be greater than
the stored and recal led threshold level and the scan or sweep remains stopped
for the recal led dwell time. If the recalled dwel! time indicates 0, the scan
or swWweep will stop until the signal ievel falls below the threshold level.
Scan or sweep rate is under the control of the adjustment knob and can also be
stopped or continued under keypad control.

SCAN -~ Recall and enter the desired numbered channel for scan start.
Recal |, but do not enter the desired numbered channel for scan
stop (may be higher or lower in number than for start),
Press the SCAN key.
The function display should show "OF",
The adjust knob will be enabled for threshold offset adjustment,
and/or the keypad will be enabled for threshold offset adjustment.
The offset is + or - dB from +he stored threshold level
Press ENT +o start the scan

The receiver will sequentially scan from the start channel to the
stop channel and centinue,
The scan will stop if the signal level is above the stored level

as modified by the offset adjustment.
The scan will restart at the end of the stcored dwell time.
The receiver will skip all channels having the SKIP status stored.
Rotate the adjustment knob ccunter-clockwise to slow the scan.

Press the STOP/CONT key to stop the scan.

The adjustment knob will be enabled for frequency adjustment,

At this point, any receiver parameter may be changed under keypad
and/or knob control as required.

Press the SKIP key if is desired to skip this channe! on the next
and successive scans.

Press the STOP/CONT key to continue the scan frem stop.

Press the CAN key to feave the scan mode from stop.

Quick reference:
RCL ## ENT RCL 2% SCAN ¥#% ENT

Where ## is the start channel!, %% the stop channel, and *** the offset.
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SWEEP - Facal |l and entar the even numbered channel cocn*zining Ths svar™

frequency for swesen.

Recall, but do not en*ar, the odd numbered channe! con*ainirg 7=
stop frequency. This m2y be severzl or many chennzls awzy f-27
the channel selezcted for start.

Press the SWP key.

The function display shouid show "OFT,

The adjust kncb will be enabled for threshoid offset acjus*man™,
and/or the keypad will be enabled for threshold offsef adjustrent.

The offset is + or - dB frcm the stored thresheld level

Press ENT to start the sweep.

The recejver will use the parameters in the even numberec channel
recalled and entered.
The receiver will increment or decremen+t the frequency by *r

entered step size as required until the frequency equals the
frequency in the next highest odd numbered channel.

The sweep will stop if the signal level is above the stored lavel
as modified by the offset adjustment.

The sweep will restart at the end of the stored dwel! time.

The receiver will skip all frequencies having the SKIP status
stored in +he even numbered channel at the start ¢f each sweep.

The sweep will continue from the next even numbered channel.

The sweep will continue until the odd numbered channel recal led
just before the press of the SWP key is reached.

The sweep will restart from the even numbered channe! recalled and
entered.

Rotate the adjustment knecb counter-cleckwise to slow the sweep.

Press the STOP/CONT key to stop the sweep at any time.

The adjustment knob will be enazbled for frequency adjustment.

A+ this point, any receiver parameter may be changed uncer kaypad
and/or knob centrol as reguired.

Press the SKIP key if it is desired tc skip this frequency on the
next and successive sweeps.

Press the STOP/CONT key to centinue the sweep from stop

Press the CAM key fo leave the sweep mode from stop

Quick reference:
RCL #% ENT RCL 52 SwP **¥ ENT

Where #4 is the s*art channel, %% the stop channel, and *** the offsev,

CLEAR ~-- When in normal state, the keypad sequence: RCL, SKIP, ENT clears

SKIP all frequencies from the skip memory in early units. For
receivers ordered and delivered after February of 1986 using
version 3 soffware (serial bus controi and other new
configurations), the keypad sequence: RCL, SKIP, 2, ENT clears =zl

frequenciaes from the skip memcry. [|f the letters Fn appear in the
s+atus display after RCL SKIP, the unit has version 3 scfrwara.
In t+hese units, a press cf the Z key will cause the letfers 57 7o

appear prior tc clearing of the skipped frequencies.
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4,2 REMOTE OPERATION VIA IEEE-488 BUS

If the optional I|EEE-488 bus module, bus connector board and appropriate CPU
soffware is installed, the receiver may be operated under remote control using
the |EEE~488 bus and a suitable bus controller. To operate in *his manner,
set the front panel LOCAL/REMOTE switch to the REMOTE position., {f +he
control ler takes control, the REM annunciator on the display panel will be
tighted. Note that the front panel LOCAL/REMOTE switch has positive control
over the remote control function. This is slightly different from the |EEE-
488 standard in which the remote control device has positive control.

4,2.1 |EEE-488 Bus Description

The IEEE-488 Bus transfers data and commands between the components of an

instrumentation system on 16 signal Ilines. The interface functions for each
system component are performed within the component so only passive cabling is
needed to connect the system, The cables connect all instruments,

control lers, and other components of the system in parallel to the signal
lines.

Eight of the |ines (DI01-DIO8) are reserved for the transfer of data and other
messages in a byte-serial, bit-paralle!l manner. 0Data and message transfer is
asynchronous, coordinated by the three handshake |ines (DAV, NRFD, NDAC})., The
other five lines are for control of Bus activity.

Devices connected to the Bus may be talkers, llisteners, or controllers. The
contro! ler dictates the role of each of the other devices by setting the ATN
(attention) |ine true and sending talk or {isten addresses cn the data 1lines
(DI01-DI08). Addresses are set into each device at the time of system
configuration either by switches built into the device or by jumpers on a PC
board, While the ATN line is true, all devices must |isten +o the data [ ines.
When the ATN line is false, only devices that have been addressed wil |
actively send or receive data. Al! others ignore the data lines.

Several listeners can be active simul taneousliy but only cne talker can be
active at a time. Whenever a talk address is put on the data lines (while ATN
is truel), all other talkers will be automatically unaddressed.

Information is transmitted on the data [ ines under sequential contro! of the
three handshake lines. MNo step in the sequence can be {nitlated until the
previous step is compieted. Information transfer can proceed as fast as
devices can respond, but no faster than allowed by the slowest device
present!y addressed as active., This permits several devices To receive the
same message byte concurrently.

The ATN line is one of the five control |ines., When ATN is true, addresses
and universal commands are transmitted on only seven of the data !ines using
the ASCII code. When ATN is false, any data code of 8 bits or less,
understood by both talker and |listener(s) may be used.
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The other control !ines are IFC, REN, SRQ, and EO}.
IFC (interface clear) places the interface system in a known quiescent state.

REN (remote enable) is used with other coded messages to select either local
or remote control of each device.

Any device on the |EEE-488 Bus can set the SRQ (service request) |ine true.
This indicates to the control ler that scme device cn the Bus wants attention,
e.g., a receiver has detected a signal above the programmed threshold znd
wants to transmit the reading to the control ler.

The receiveris designed to act as a |istener and talker but may be designsted
to operate as a talker only or as a listener only by activation of rear panel
switches. In addition, the SRO function may be activated or de-activated by
means of a rear panel switch. The norma!l mode of operation will be for the
receiver to operate as both a |istener and a talker with SRQ activated.

4,2.2 Listen Data Sequence

When the receiver is addressed to listen, it accepts data in the fol lowing
format:

Frequency: F1234567

Where digits 1 through 7 represent the 7 digits of the receiver operating
frequency with 1 representing the most significant (10 MHz digit) and 7
representing the least significant (10 Hzl.

BFO Offset: B-123

Where - represent the sign (+ or =) and 1, 2, and 3 represent the significant
figures of the BFO offset with 1 representing the kHz, 2 the 100 Hz, and 3 *he
10 Hz increments. Valid in CW mode only.

IF Shif+: 1-123

Where - represents the sign (+ or =) and 1, 2, and 3 represent the significant
figures of the IF offset with | representing the kHz, 2 the 100 Hz, and 3 the
10 Hz increments, Valid in CW mode only.

Gain: G123

Where digits 1 through 3 represent the significant figures of the IF gain
reduction with t representing the 100 dB, 2 the 10 dB, and 3 the 1 dB gain
reduction increments. Valid with AGC off only.

Level: L123

Where digits 1 through 3 represent the significant figures of the signal
level for scan or sweep stop or for squelch opening with 1 representing the
100 dB, 2 the 10 dB, and 3 the 1 dB representation of the threshoid in dB
below one milliwatt,

IF Bandwidth: W#
Where # represents a one character number to select the !F bandwidth ranging
from ¢ for the narrowest bandwidth up to 5 for the widest bandwidth.

© CUBIC COMMUNICATIONS R-3030/R~-3080 TECH. MANUAL 4-11

e vemoEs na

CCl=113A




AGC Hold Time: A#

Where # represents a one character number to select the AGC hold time ranging
from 0 for the shortest hold time up to 3 for the longest hold time and 4 for
no AGC. (Manuza! or Remcte gain control enly in state 4).

Mode: M*
Where * represents a one character mode code chosen from the fol lowing set:
L for LSB, U for USB, A for AM, C for CW, F for FM

Dwell time : D#
Where # represents a one character number to select the dwel!l time after
signal detection during scan or sweep operations.

Skip: SK or NSK
NSK removes the skip flag for scan operations while SK sets the skip filag.
Command must be followed by a store operation to be effective in a later scan.

Step: SE##
Where ## represents the step size to be used in computing the next frequency
in sweep in units of 100 Hz (e.g. SE33 represents a 3.3 kHz step sizel,.

Offset: O-#i#

Where - respresents the siagn (+ or -} and ### represents the number of dB
above or below the stored threshold level +o be used for scan or swep step or
for squeich opening.

Clear: CL
Clears all channe! memery locations to 10 MHz, AM mede

Store: ST##
Where ## represents the two digits of the memory channe! to store *the current
parameters of the receiver.

Recall: RC#H

Where ## represents the two digits of the memory chanmel from which to recal |
the stored parameters of the receiver., Recal led data is entered immediately.
This recalled channel data may alsc be used as the starting channel for scan
or sweep operations. |f sweep operations are required, the recal led channel
number must be an even number. See SC and SW below for further information.

Cancel: K; current command is immediately cancel!led

Start Scan of Memory Channels: SCH##

Where ## represents the two digits of the highest memory channel to be
scanned. The scan starts at the memory channel most recently recal led, See
RC above and the scan descripticn in section 4.1.5 for further information.

Start Sweep of Frequency Bands: SW##

Where ## represents the two digits of the highest odd numbered memory channe!
from which to take the sweep stop frequency. The sweep starts at the
frequency of the memory channe! most recently recalled. See RC above and the
sweep description in section 4.1.5 for further Information

& cuBic COMMUNICATIONS R-3030/R-3080 TECH. MANUAL 4-12

S orraermas

CCi=113A



Stop Scan or Sweep Cperations: SP

Centinue Scan or Sweep Operations: C

Return Unit to Local Control: T (With front panel switch in REMOTE pesition)
Place Unit under Remote Control: X (With switch in REMOTE position)

Al |l characters are sent using the ASCI| code representation for that

character. The command sequence must be terminated by the carriage return and
ine feed characters, Only 1 command can be sent in any 1 message.

4,2.3 Talk Data Sequence

When the contreol ler addresses the unit to talk and obtain a status reading on
any parameter, the command shal |l be *¥? where * represents the one fetter
command header for any of the commands (F, M, W, A, B, !, G, L, D, §, and C)
The response from the unit then contains the command header and the data
characters corresponding to the |isted data commands as detailed in saction
4.,2,2.

in additicn, the fol lowing commands are recognized:

Signal Strength: S§S5?
The response is SS123 where the digits 1, 2, and 3 represent the equivalent
signal strength in dB below one milliwatt (=103 dBm for example).

Complete Status Report: R?
The response from the unit is as follows:

F123456781231-123G123L123WHASM*D#S1255123

where the headers for each segment of *he message are as defined above for
commanded parameters and signal! strength with the exception of step size (S,

A status byte is available by executing a seria! poll. The byte returned is
configured as fol lows:

v — o o i it L S et S o S i ol T A S S A8 W S S S i Tl S S S o ke e S

FAULT | SRQ I I SQUELCH | BUSY | ERROR | REMOTE !
I I ! ! ! [ SWITCH |

Where:

FAULT - radic fault status; updated when radio is given another command.

SRQ - [EEE SRQ status.

SQUELCH - +his bit is high when the radio has open squelch.

BUSY - alerts the user +he IEEE controller is busy and should not be sent
another command.

ERROR - an error occurring in the receiver due fo command timing.

REMOTE SWITCH - s+atus of remote switch; 1 = switch in remote postion.
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For the case where the unit is configured as a | istener and a talker on the
|IZEE-488 bus and the SRQ function is enabled, the unit will set the SRQ Ilnre
true any time that the programmed signal threshold is exceeded. This wil!

hold true if the unit is stopped on 2 particular frequency or channel or If
the programmed threshold level is exceeded during scan or sweep operatiocns.
If SRQ is set and the unit is addressed to talk, the signal strength message

will be sent., If the unit is addressed to |isten, either the signal strength
or the complete status message may be requested by the bus centrol ler, The
scan or sweep operation will be halted until the SRQ is acknow!ledged and the

status message sent.

4.2.4 Talk Only Data Sequence.

When the unit is set up to be a talker only by means of the rear panei,
selector switch, the unit will send 2 complete status report as defined above
once any time that the programmed threshold is exceeded while in a scan or
sWweep operation and the scan or sweep is stopped or while fixed on =
particular frequency or channel. Note that this function can only be set by
one receiver in the chassis assembly and that no other talker only units can
be connected to the bus. This function wou!d be usefu! in the case where an
unaddressed printer is attached to the unit and is used for logging of
frequencies where activity is sensed.
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4,3 OPERATION USING SERIAL BUS

tf the opticnal serial bus interface module, serial bus connector board and
appropriate CPU software is instal led, the receiver may be operated under
remote control using +the serial bus and a suitable bus controller. To operate
in this manner, set the front panel LOCAL/REMOTE switch to the REMOTE
position., |f the control ler takes control, the REM annunciator on the display
panel will be lighted. Note that the front panel LOCAL/REMOTE switch has
positive control over the remote control function. However, a2s with the IEEE-
488 bus, the bus control ler may allow local contreol or prevent local control
when the switch is in the REMOTE position.

Insure that the communications parameters are set in accordance with the
system requirements and that the unit address, if required, is se?T
appropriately. Refer to section 3.12 for the correct installation procedures.
As Indicated, the baud rate, number of data bits, type of parity used, and
number of stop bits must match the requirements of the system centrol ler.

Remote operation using the serial bus is similar to operation using the
|EEE-488 bus. Al |l messages on the bus start with the ASCII character STX
{(start of text). Certain systems require that 3 successive STX characters be
sent to initiate a valid message. This must be indicated on the purchase
order. All messages are terminated by the CR character (carriage return’.

Information wil |l be passed as characters in an asynchronous serial format,
Each character will consist of a startbit, 7 or 8 data bits with the least
significant bit sent first, an optiona! parity bit which may provide odd or
even parity, and one or two stop bits. The serial baud rate will be one the
following standard baud rates: 110, 150, 200, 300, 600, 1200, 2400, 4800,
9600, or 19200. Number of data bits, number of stop bits, parity options and
baud rate are all selectable from the front pane! of the receiver through the
keypad and are stored In non-volatile memory. All| characters transmitted will
be interpreted as conferming to the ASCI| character code.

4.3.1 Message Format

Al |l messages, whether from the controller to a receiver unit or from a
receiver unit to the controt ler, will confarm to the fol lowing format,
The first character of a message will always be STX (start of text).

Opticnally, 3 STX characters may be specified for a start of message
indication on special order.

The next two characters will contain the address (coded in decimal) cf the
receiver unit sending the message or to which it is being sent by the
control ler., The first of these will be the most significant digit {(0-3) white
+he next character will be the least significant digit (0-9). The address code
for any receiver unit may be any digit pair from 00 to S9 provided that it is
not used by any other unit connected to the bus. The control ler has no
address.,

‘flC2LJE3lC:_C:CJHHFV1LJPQIC:I\TWCJFUES
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The next character of the message will be the beginning of the data field.
This field may contain as few as one or as many as 73 characters. The data
tield will contain one or more messages. |f more than one message is contained
in the data field, each message wil ! be separated from the next by a single
blank {space) character. There is no maximum number of messages that may be
included in the data field provided that the maximum number of characters is
not exceeded.

The final character of the message will be a CR (carriage return). This
character will foltow the last character of the data field.
Example:
STX STX STX 1 5F 1200000 SPMCCR
-/ /
addr data field

This message from the contro! ler is addressed to receiver unit 15 and contains
two messages: "F1200000" and "MCM

4,3.2 Message Types

All messages are divided into two major categories: Command Messages and
Status Messages.

Command Messages are those messages that are sent from the control ler to
one of the receiver units and are subdivided into two classes: Radio
Command Messages and Interface Command Messages.

Radio Command Messages contain commands that are passed to the
receiver proper. They may command the receiver to change operational
parameters or tc report back operational status.

Inter face Command Messages contain commands that are acted uporn by
the communications interface in the receiver unit. These commands
cause the interface to change modes or other parameters.

Status Messages are those messages that are sent from one of the receiver
units to the control ler and are subdivided into two classes: Radio Status
Messages and Interface Status Messages.

Radio Status Messages contain information about the operaticnal
status of the receiver proper. These messages are sent as a reply to
Radio Command Messages that request a status report.

Interface Status Messages contain information about any errors or
lack of errors caused by a previous Command Message or other source.
When in the proper interface mode, the interface will respond to all
command messages (except those Radic Ccmmand Messages that request
an explicit Status Message and when there are no errors) with this
class of message.

€. CcuUBIC COMMUNICATIONS
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4,3,3 Messaqe Protoceo!

The interface system will cperate in one of three meodes: Merma! Mode,
Acknow | edge Mode, and Independent Mode. These modes are selected by sending
the receiver unit(s) the appropriate Interface Command Message.

Iin Normal Mode, the receiver unit will process messages that are
addressed to it but no response will be sent back unless the Command
Message was a request for Status Message (Radio or Interface). The
controller can verify +hat its Command Message(s) was received without
error by sending a Command Message requesting a reply Status Message
either immediztely after sending the original Command Message, cr after
having sent Command Messages to other receiver units, This mcde al lows
the fastest +hroughput of commands tc a large group of receivers because
the centrol ler does not have to wait for each receiver unit to process
the message(s) before moving on to the next receiver unit.

In Acknowledge Mode, a receiver unit will always respond to Command
Messages with a Status Message after |t has processed the Command
Message. | f the Command Message was for a Radio Status Message, and no
errors or faults have been detected, the reply will be the requested
Status Message. In all other cases, the receiver unit will respond with
an Interface Status Message. This mode reduces maximum throughput because
the centrol ler must wait for the reply Status Message before Issuing
another command, but it simplifies the control ler®s job when it wants to
verify the reception of its Command Messages and maximum throughput is
not needed,

In Independent Mode the receiver unit will send a Status Message whenever
a predefined condition occurs in its receiver such as a squelch break or
a fault being detected. This will occur independently of any Command

Messages. This mode is intended fo be used only in non-controlier systems
with a terminal or printer unless the control ler implements a method of
hand!ing contention. Several different sub-modes are possible for
different predefined conditions. Independent mode is not defined further
at this time.
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4.3.4 M

essage Definiticon

Inall cases the fol lowing messages are to be encoded in ASC!| and inserted

into the
previous

data field of transmissions as defined in the Message Format section
. Messages from the control ler may use lower or upper case for all

alphabetic characters. The receiver units will always use upper case.

MESSAGE
: NORM
:ACKN
:IND1

.7

OK :NORM
OK : ACKN
OK: IND1?
LE:PRTY
LE:FRMG
LE:OVRN
{E:OVFL
1E: UNKN

RE:FALT

The foll

Interface Command Messages

DEFINITION
Set NORMAL interface mode
Set ACKNOWLEDGE interface mode
Set INDEPENDENT mode 1

Request Interface Status Message

Interface Status Messages

No errors, NORMAL Mode

No errors, ACKNOWLEDGE Mcde

No errors, INDEPENDENT Mode 1

Line error - parity

Line error - framing

Line error = overrun

Interface error - buffer overflow
Interface error - unrecognized message

Radio error = fault has been detected

Radio Command Messaqes

owing Commands follow as closely as possible the normal front panel

operating key press saquences. For further details on these commands, see +the

Manual Operation section of the Technical Manual for the receiver.
F1234567 Change receiver operating Frequency., Digits 1 throuqgh 7
represent the seven digits of the receiver cperating
frequency with 1 representing the most significant (10
MHz digit) and 7 representing the |east significant (10
Hz). (Range: 0C0000C through 3000000)
.iB,C:LJEBIC:
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M*

WH

A#

B=-123

1-123

G123

123

D#

P##

0=-123

Change receiver operating Mode. * represents a cne
character code chosen frem the fol lowing set: L for
LSB, U for USB, A for AM, C for CW, F for FM.

Change receiver IF BandWidth, # represents a one
character number tc select the IF bandwidth ranging
from 0 for the narrowest bandwidth up to 5 for the
widest bandwidth,

Change receiver AGC Hold Time. # represents a one
character number to select the AGC hold time ranging
from 0 for the shortest hold time up to 3 for the
longest hold time and 4 for no AGC. (Manual or Remote
gain control only in state 4).

Change the BFO offset. - represents the sign (+ or -)
and 1 through 3 represent the significant figures of
the BFO offset with 1 representing the kHz units, 2 the
100 Hz, and 3 the 10 Hz increments, Valid in CW mode
only. (Range: =999 through +999)

Change the IF Shift. - represents the sign (+ or =) and
1 through 3 represent the significant figures of the IF
shift with 1 representing the kHz units, 2 the 100 Hz,
and 3 the 10 Hz increments. (Range: =999 through +999)

Change Manua! Gain. Digits 1 through 3 represent the
significant figures of the IF gain reduction in 4B with
1 representing the 100 dB, 2 the 10 dB, and 3 the unif?
dB increments. Changing the Manua! Gain turns the AGC
off. (Range: 0 through 127)

Change the Threshold Level. Digits 1 through 3
represent the significant figures of the signal level
stoppling sweep or scan or for opening squeich with 1
representing the 100 dB, 2 the 10 dB, and 3 the unit dB
increments of the threshold level in dB below one
mitliwatt. (Range: 0 through 127)

Change Dwel| Time. # represents a one character aumber
to select the dwell +ime after signal detection during
scan or sweep operations. (Range: 0 through 9)

Change SteP Size. The first # represents the kilohertz
and the second # represents the 100 hertz increment of
the step size to be used in sweep operation. (Range: 00
through 99)

Change the threshold Cffset used in scan or sweep
operation. - represents the sign (+ or =) and 1 through
I represent the significant figures of the Offset with
! representing the 100 dB, 2 the 10 dB, and 3 the 1 dB
increments. (Range: =127 through +127)
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SK or NSK

STH##

RCHH

SC##E

SWHH

SP

CL

F?

M?

W?

A?

B?

SKip Flag. SK sets the skip fl1ag and NSK removes the
skip flag for scan operations. Command must be fol |owed
by a store operation to be effective In a later scan.

STore current operating parameters into memory channel.,
## represents the two digits of the memory channel
being stored to. (Range: 00 through 99)

ReCal ! operating parameters from memory channel, ##
represents the two digits of the memory channel from
which to recall the parameters. Recalled data Is
entered immediately. This command is also used to set
the starting channe!l for a scan or sweep operation in
which case it is fol lowed by a Scan or Sweep command.

Begin SCan of memory channels. ## represents the two
digits of the highest memory channel to be scanned. The
scan begins at the memory channel! most recently
recal{ed with the RC## command. (Range: 00 through 99)
Begin SWeep of frequency bands. ## represents the two
digits of the highest odd numbered memory channe! from
which 1o take the sweep stop frequency. The sweep
starts at the frequency of the channe! most recently
recal fed with the RC## command. (Range: 00 +through 99)
Cancel the command in progress.

StoP the Scan or Sweep operation in progress but save
parameters

Continue a stopped Scan or Sweep operation

Clear al | 100 memory channels to default parameters.
Note that the receiver t+akes approximately 15 seconds
to complete this command. No other Radio Command

Messages should be sent during this time.

Allow Local operation (enable front panel with
Local /Remote switch in Remote position).

Remote control operation only (disable front panel with
Local /Remote switch in Remote position).

Request current frequency.
Request current mode.

Request current |F Bandwidth,
Request current AGC Hold Time.

Request current BFO setting.

£ 5} CuUuBIC COMMUNICATIONS
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I? Request current IF Shift setting.

G? Request current Manual Gain setting.

L7 Request current Threshold Level setting.

D? Request current Dwel | Time.

P? Request current SteP Size,

07 Request the current threshcld Cffset.

57 Request reply Radio Status Message of the received

signal strength,

c? Request report of al |l parameters that are now different
from those reported in the last Radio Status Message.

R? Request reply Radio Status Message of all operating
parameters.

Radio Status Messages

Al! Radio Status Messages use the same format as the Radio Command Message for
that parameter. For example, the reply to the Radio Command Message "82"
(current BFO setting) is '"B-123" in the same format as the Radio Command
Message to change the BFO. When more than one parameter is being reported, the
individual parameters are seperated by a blank {space} character. The Reply to
the R? command is as fol lows:

F1234567 B+009 1+099 G027 L127 W4 A4 MC D9 P12 0-020 S123

The final parameter in the above message is the Signa! Strength parameter.
This also is the format for the repl!y to the $? Radio Command Message. Digits
| through 3 represent the significant digits of the signal strength in dB
betow one milliwa+t where 1 represents the 100 dB, 2 represents the 10 dB, and
3 represents the unit dB increments. (Range: 0 through 127}
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5.0 OQPERATIONAL MAINTENANCE

Operational maintenance procedures are |imited to coccasional cleaning of *he
unit when required, isolation of faulty modules when the faults occur, and
replacement of the faulty modules by complete module replacement. Mo internal
ad justments or component replacement is to be performed at the operational
level =-- these functions are performed by an authorized repair depot.

5.1 FAULT [SOLATION

WWhen operating the receiver from the front panel, the operator shou'!d be alert
to potential fault conditions that would prevent the unit from operating
normal ly. Many types of faults willi cause the FAULT annunciator tc be
il tuminated but other types of faults will not cause the fault condition fo be
sensed internally. A serious lack of sensitivity or iow noise level should be
suspected to be due to a non-sensed fault condition.

When operating the receiver from the remote control bus, *the bus contrel ler

should monitor the fault condition on the bus. |f this condition is cbserved
+o0 be set true (that is to the faul!t condition), the receiver can be assumed
+o be inoperative. 1f the receiver is set to receive a known test signal and

no output is detected, the receiver can also be assumed to be inoperative. In
+he former case, the fault detectors within the various modules and the fault
indicating !ight emitting diodes (LEDs) on the tocp surface of the modules can
be used to isclate +he fault to the failed module, 1f the receiver is
inoperative and the fault condition is not indicated on the bus or by The
module indicators, external test equipment can be used to isclate the failed
module. Of ccurse, suspected modules can be simpily replaced cne at a tine
with known good modules until| the failed module is located.

Many cases of suspected fault are simply the failure of the AC power to fthe
unit. However, this can be discovered relatively easily. Insure that the
front panel circuit bresker is in the ON position and that the displays on the
tront pane! are illuminated. [f the displays are not il tuminated, insure that
AC power is available to the rear panel power connector.

One possibility that should never be overlooked in the event of an indicated
faul+ is that the external frequency reference (if used) may be inoperative or
that the rear panel reference selector switch may be in +he wrong position.
Try placing the reference selector in the INT position and examining the
status of the unit again.

s

|f a fau!t is suspected, remove the top cover from the uni+ by turning all 1/4
turn captive fasteners counter—clockwise and lifting off the cover. Use a #2
Phillips screwdriver in good conditicon and press down on fhe handle of *the

screwdriver *o insure good contact with the fastener head *c avoid damage
either to the fastener or to the screwdriver.

Insure that power is applied to the unit and that the unit is set to a valid
frequency within its range and that al | other parameters are set fo normal
values. |+ no response is cbtained from *he unit and it has been determined
that AC power is available, the Panel Interface or CPU modulas may be
suspected. !f either one of these modules have failed, no response will be
obtained.
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Several modules contain fault detectors and indicators, Note that not all
modules have fault LEDs installed. Only those modules that generate or use
internal! ly generated signals are tested for faults and display the fault
condition. The modules with fault detectors are: Power Supply, 1s+ IF,
Detector, Output Loop, Step Loop, Fine Loop, BFO, and Reference.

In the event of a fault indication, inspect the LEDs on the tops of the
modu les and determine if one or more are il luminated. Note that mcdules for
two separate receivers are in the one chassis assembly. The fault isolation
tables presented hereln are also summarized by the tabtes inside the top cover
of the receiver,

If only one fault indicator is iliuminated, go to secticn 5.1.1. |f more than
one fault indicator is iituminated, go to section 5.1.2. If no faulft
indicators are il luminated and a suitable signal generator, oscil loscope, and

other test equipment is available, go to section 5.1.3.

5.1.1 One Fault Indicator !lluminated

[f only one of the fault indicators is il luminated, a good assumption is that
the failure is within the indicated module., In the event of a failure in the
wiring or in the output circuitry of another module, the other module !isted
below should also be investigated for possible failure. The following tables
identify the possible failure modes.

LIGHT ON FAILURE MQDE

Power Supple Module Low voltage from power supply

15t IF Module Loss of 1st or 2nd Local Oscillator signal
Detector Module Loss of BFO Signal

Output Loop Module Loss of phase lock

Step Loop Module Loss of phase lock

Fine Loop Module Loss of phase lock

BFO Mcdule Loss of phase lock

LIGHT ON QTHER MODULES WITH POSSIBLE FAILURES

1st IF Module Qutput Loop Module, Reference and 2Znd LO Module
Detector Module BFO Module

Qutput Loop Module  Step Loop Module, Fine Loop Module, Reference Module
Step Loop Module Reference Module

Fine Loop Module Reference Module
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5.1.2 Multiple Fault Indicators ||luminated

If multiple fault indicators are il luminated, finding the faifed mocule is
obviously more complicated. A simple process of reasoning should identify the
most 1ikely source of the problem. The power supply is obviously involved
with a2l | modules but other sources of multiple faults may not be so obvious,
The following table may serve to help find the one failed moduie.

LIGHTS ON SUSPECT MODULE

1st IF and Output Loop Mcdules only Output Loop Module

1st |IF and Reference Modules only Reference Module (Znd LO?

Qu+put Loop and Step Loop Modules only Step Loop Module

Output Loop and Fine Loop Medules only Fine Loop Module

Reference and Fine, Step, or BFO Modules Reference Module or external ref.
Detector and BFO Modules only BFO Module

Fine, Step, and Output Loop Modules Reference Module or external ref.
5.1.3 No Fault Indicators 11luminated

I'f no fault indicators are il luminated and the unit stil | does not operate
correctly, the trouble most likely | Tes within one of the modules without
fault detectors. This generally will be within one of the modules in the
received RF path; namely the Preselector, 1st IF, 2nd |F, or Detector modules.
A complete failure of the recelver at all frequencies, bandwidths, and moces

could be caused by a failure in any of the above modules, Certain types of
partial failures, however, can be attributed to specific modules by following
the fol lowing diagnostic table.

SYMPTOMS OF FAILURE SUSPECT MODULE

No Display Power Supply Module
Display Board
Panel Interface

Ne Function at all CPU Module
Inoperative on one band only (reference section 2.1.4) Preselector Module
|noperative on one bandwidth only 2nd IF Module
Inoperative on one detector mode only Detector Medule

In the event that the suspect module cannot be isolated by the above table,
certain rear panel monitor connections can be used to locate the possible
problem. The minimum test equipment required will be an RF signal generator
covering at least part of the frequency range +o 30 MHz and an osci! loscope or
other signal monitoring instrument having usable response to at least 40 MHz.
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The fol lowing text describes one possible procedure +o fol low in order *c
isolate faults not resulting in fault Vight operation. A table summarizing
these tests is presented on the bottom of this page.

Set the receiver to 0.0000 MHz and observe the cutput signal at the 135+ |F
monitor jack with the Oscil loscope. This signal should be 40.455 MHz wi+h a

level of approximately 300 mil|ivol+ts peak-to-peak. This observation will
confirm the operation of the !st LO portions of the frequency synthesizer
(Step, Fine, and Qutput Loop modules) and will confirm the operation of the

1st LO driver and 1st IF monitor amplifiers Tn the tst |F module.

Set the receiver to any convenient frequency above 10 MHz using the remote
control bus. The output level on the Oscil loscope connected to the ist IF
Monitor jack should be less than 50 millivelts peak to peak.

Apply a signail at a level of =10 dBm (0.07 volts RMS into 50 Chms) to +he
Antenna conrnector of the receiver section being tested at that frequency set
above. The output fevel on the Oscil loscope connected to the 1st |F Monitor

Jack should be approximately 250 millivolts peak-to-peak. If it is, the gain
through the preselector module and the 1st mixer section of the 1st IF module
is probably satisfactory. |f this observation is not made, suspect the

Preselector or st IF modules and replace one or both of them.

If the signa! observation made just above is verified to be approximately 250
millivolts peak-to-peak, connect the Oscil loscope to the 2nd IF monitor
connector. Insure that the receiver AGC is turned on and that 0 dB gain
reduction is programmed into the receiver. Reduce the amplitude of +he sicnal
applied to the Antenna connector towards -100 dBm. The signal! ¢cn the
Osci! loscope should be approximately 600 millivolts peak-to-peak over the
entire range at a frequency of 455 kMz. |f it is not, suspect +he 1st IF, 2nd
|F, or detector modules and replace +them.

NO FAULT LEDS INDICATING; ALL BANDS, BANDWIDTHS, AND DETECTORS INOPERATIVE

VERIFY AC POWER AVAILABLE AND FRONT PANEL LIGHT [LLUMINATED
VERIFY REFERENCE SELECTOR IN INTERNAL POSITION

VERIFY BUS INTERFACE AND CPU MODULES OPERATIONAL

TESTS USING SIGMAL GENERATOR AND OSCILLOSCOPE:

FREQUENCY SIGNAL  TEST POINT VALID OBSERVATICON SUSPECT IF NOT VALID
0.000 NONE st IF MON 300 mv p-p, 40,455 MHz Ist |IF Module

10 MHz NONE st IF MCN 50 mv p-p, 50.455 MHz 1st IF Moduie

10 MHz -10 dBm 1st IF MON 250 mv p=-p, 40.455 MHz Preselector, 1st IF

10 MHz -10 dBm 2nd IF MON 500 mv p-p, 455 kHz st [F, 2nd IF, Det.
10 MHz -100dBm 2nd IF MOM 600 mv p-p, 455 kHz Detector Module
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5.2 MODULE REPLACEMENT

The procedure for replacement of any of the shielded modules is very easy but
care should be taken to avoid damaging any of the connectors or fasteners.

CAUTION
Switch OFF the power to the unit before removing or replacing 2 module.

When a suspected failed module is located, loosen +he 1/4 +urn captive
fasteners located at the base of the module by using a #2 Phil lips screwdriver
in good condition. Press down firmly on the screwdriver handle and turm +he
fastener 1/4 turn counter-clockwise, The fastener shou!d be observed to pop
free and rise stightly. Using a module extraction tool or a pair of flat
bladed screwdrivers, pry up gently on the top ears of the module to release
the module from the connectors and |ift the module free of the assemb !y,

Rep lacement of a module is the reverse of the above procedure, taking great
care to avoid damaging the connectors when reinstalling the module. Insure
that the module is correctly located in the chassis and oriented to the front
of the unit and that the connectors on the bottom of the module and the
connectors on the chassis assembly are aligned, The module position in the
chassis is indicated on the outline and mounting drawing and the diagona!
stripe on the top of the module also serves to indicate the correct module
position. The stripe should form a continuous |ine from front to rear in the
chassis with no noticeable offset.

Note that all connectors have a D shape. Be sure that the wide sides of the D
are aligned on both connectors. On the modules with both a coaxial cable
connector and an ordinary wire connector, the connector without the coaxial
cables should be mated first. When both connectors are aligned, press the
module firmly down to seat the connectors. Using the #2 Phillips screwdriver
again and pressing firmly down, turn the captive fasteners clockwise 1/4 +turn
until they are locked into position.

When all modules have been replaced and the unit is restored to an operating
condition, replace the top cover. Using the #2 Phillips screwdriver and
pressing firmly down, turn the captive fasteners clockwise 1/4 turn until they
are locked into position.
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6.0 THEORY OF OPERATION

This section outlines the general theory of operation of the receiver. The
specific operation of the various circuit boards and modules is presented in
the appendix to this manual. Refer to the Rlock Diagram in Figure 6=1 for the
modules and circults discussed in +this section.

6.1 RECEIVER SECTION

For the purposes of this discussion, the receiver section consis+ts of those
modules that process the incoming signal. The synthesizer and control
sections are separately discussed. The modules in the receiver section are
the Preselector, 1st IF, 2nd IF, and Detector modules plus the audic board.

6.1.1 Preselector Module

The incoming signal is app!ied through the rear pang| RF connecter to the
Preselector Module. If power is app!ied to the unit and {f +he RF sfgnat
level is below approximately 1 watt, the signal is appiied to the hal f-octave

filter section through a protective relay. The RF detector will sense excess
RF power and open the relay to protect the filters if required. The module is
also protected by a gas tube transient suppressor +hat wil! conduct in the

presence of very high voltage transients, such as those caused by static
electrical discharge, as well as an Initial high level signal pulse occuring
before the protection relay has had a chance to open,

The half-octave bandpass filters serve to exclude out-of-band energy that
could result in receiver spurious responses and also serve *o reduce the local
oscil lator signal that may be conducted from the mixer in the 1st IF module.
The filters operating above 1.6 MHz are PIN diode switched while the filters
for the lower frequencies are relay switched. Relay switching is used for the
lower frequencies as PIN diodes have excess distortion at {ow frequencies.
PIN diodes are used at the higher frequencies to minimize switching time while
changing frequencies and also for long term reliability reasons.

The preselector module also includes a low noise, high dynamic range, grounded
gate FET amplifier. This amplifier serves to compensate for the loss in the
preselector filters and the 1st mixer and thus preserve a low noise figure but
it's gain is held to a low value In order to hold +he signals app!ied to other
circuits in the receiver to a minimum leve! and thus insure maximum dynamic
range consistant with the required noise figure, The amplifier is switched
out of the circuit when frequencies below 1.6 MHz are selec*ed as i+ is not
needed in these frequencies and the compromises required to operate in +hs
lower frequencies would degrade the performance in the most needed 1.6 to 30
MHz range.
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6.1.2 1st IF Module

The signal applied to the 1st IF module is filtered through a 30 MHz low pass
fitter designed to reject the local oscillator signal and prevent it from
being radiated from the antenna as welf !l as rejecting signals at the st IF
frequency of 40.455 MHz from being impressed on the receiver.

The 1st IF module converts the Input signal +o the 1st intermediate frequency
centered on 40,455 MHz in the first mixer., This (s a very high level double-
balanced diode mixer operating with +27 dBm (1/2 watt) of local oscil lator
signal. The output of this mixer is amplified with a grounded gate FET
amp |l ifier designed to terminate the mixer at al | signal freguencies and to
present a low noise figure with moderate gain.

A signal is output from the 1st IF module after the mixer but before the
filter for test purposes or for analysis by other equipment.

The 1st IF filter serves to exclude signals outside a nominal 10 kHz bandwidth
from the remainder of the receiver -- particularly the Znd mixer.

The output from the 1st IF filter is attenuated (when required by signal
level) by a PIN diode attenuator and amp!iflied in another grounded gate FET
ampltifier exhibiting low noise figure and moderate gain. The PIN diode
attenuator is only used to reduce the signal level when input signals greater
than approximately -80 dBm are applied to the unit.

The second mixer converts the signal at the 1st intermediate frequency (40.455
MHz) to the second intermediate frequency (455 kHz) by mixing it with the 2Znd
LO signal at 40,000 MHz, This mixer is also followed by a grounded gate FET
amplifier serving to terminate the mixer in a 50 Ohm locad while exhibiting a
low noise figure and moderate gain,

6.1.3 2nd |IF Module

The 2nd IF module contains the 6 selectable bandwidth {F filters and the first
stage of significant gain. The amplifier stage before the filters has only
moderate gain and serves mainly to isolate the filters from the input port.
The amplifier stage after the fllter has approximately 50 dB of signal gain
and can be control!led in gain over a 50 dB range.
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6.1.4 Detector Mcdule

The detector module is used to demodulate +he signal in the manner selected
and to derive the signals used for automatic gain control and signali
detection. The signal input to this module is first amplified by an amplifier
having a maximum gain of approximately 50 dB.

Amp | itude modulated and pulse type signals are demodulated in the envelope
detector. The output from this detector is itse!lf peak detected and used for
AGC and metering purposes. An averaging circuit is used to derive the AGC
signal when receiving amplitude modulated signals with the AM mode selected.

Suppressed and reduced carrier signals are demodulated in the product
detector., This circuit mixes the incoming signal with the BFO signal and the
resulting difference signal is the desired demoduiated signal.

Frequency modulated signals are demodulated in the FM detector. This circuit
mixes the 2nd IF signal at approximately 455 kHz with another signal from the
BFO module (in the synthesizer section) at 500 kHz. The resulting signal at
approximately 45 kHz is applied to a pulse count type discriminator for
demodulation. This type of discriminator is used because of its superior
linearity as ccmpared to other types and the signal is converted to a |ower
frequency before demodulation +o optimize the stability and gain of the
discriminator,

The output from the FM detector is used in two ways. When the FM mode is
selected, ifts AC coupled output Is applied to the audio circuit., At atll
times, its DC coupled output signal is applied to the FM video 1ine for
monitoring by external equipment. In addition, the FM video signal can be
monitored by the CPU module (in the computer section) for metering purposes.

The AGC circuit is a hold or hang type circuit with selectable hoid time
constants, This type of AGC circuit has the characteristic of holding the IF
gain constant for a period of time after the signal is sensed to be removed
instead of immediately increasing the gain. When receiving voice type
signats, this characteristic has the effect of eliminating the ncise increase
between syllables and can thus considerably improve the apparent signal +to
noise ratio on this type of signal. When used on signals exhibiting rapid
fading, the shorter hold times can be selected.

The gain control voltage from the CPU module is applied to this module in
order to achleve manual or remote gain control!. When +his mode is selected,
the automatic gain control circuits are disconnected. In this mode, the
output of the peak detector is monitored and manual or remote gain control is
used to control the signal amplitude in the middie of the detector's output
range. Only a few dB of manual gain control is required to control the signal
amp!itude over the entire useful range of this detector.

6.1.5 Audio Board

The Audio board contains the 600 Ohm balanced |ine transformer, the headphone
amplifier, and the analog select switch for metering purposes. The detector
for the audio level meter function is also contained on +his board. The Audio
board is mounted directly behind the Display board in the front panel area.
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6.2  SYNTHESIZER SECTION
The synthesizer section is used to derive the various signals used for signal

conversion and demodulation. The modules in the synthesizer section are the
Output Loop, Step Loop, Fine Loop, Reference, and BFO modules.

6.2.1 Qutput Locp Module

The Output Loop module provides the 1st LO signal to the 1st mixer (in the 1st
IF module) by phase locking a voltage control led oscil lator to the sum of the
S+ep and Fine Loop module frequencies. This module contains three vol tage
control led oscil lators (VCOs) operating over the range of 40,455 to 70.455
MHz, a mixer taking the difference between the Step Loop and Output Loop
signals, and 2 phase detector operating on the output signal from the mixer
and the Fine Loop signal. Logic circuits are included to insure that the
Qutput Loop locks only to the sum of the Step and Fine Loop signals and not to
the difference frequency.

6.2.2 Step Loop Module

The step loop operates over the range of 40.400 to 70.400 MHz in 100 kHz steps
by phase locking a VCO to a reference frequency of 100 kMHz. This module
contains three VCOs to cover the range and a complex integrated circuit that
serves to vary the number by which the VCO frequency is divided (divide by N).
This !C also contains a divider for the 1 MHz reference signal (divide by R)
and the required phase detector as well as the control for the two modulus
frequency divider (divide by A). A shift register is used to capture seriel
data from the CPU module (also used to program the variable dividers) in order
+o provide coarse tuning voltages to the Step and Qutput Loop mocules.

6.2.3 Fine Loop Module

The Fine Loop module provides a signal to the Output Loop mocule in the range
of 55 o0 155 kHz in 10 Hz steps. |t does this by dividing the output of one
of three VCOs operating from 55 to 155 MHz by a factor of 1000. This
technique al lows for a VCO reference frequency of 10 KHZ (thus allowing for
rapid phase lock loop acquisition) with an output step size of 10 Hz. The
division by 1000 also substantlal |y improves the spectra! purity and frequency
jitter of the output signal. The same complex IC as used in the Step Loop is
used here and the shift register Is used to select the VCO in use in all fThree
synthesizer loop moduies.

€ CcuUBIC COMMUNICATIONS R-3030/R-3080 TECH. MANUAL 6-4

4 memppr ire b

PRSI L L

CCi-11

3

5
[



6.2.4 Reference Module

The Reference module provides the stable 1 MHz signal required by all
synthesizer modules. This module can use the internal temperature compensated
crystal oscillator (TCX0) or can use an externally supplied reference signal,
A low power oven controlled crystal oscillator (OCX0) may also supplied on
special order for applications where the norma! 1 part per million accuracy is
not considered sufficient and an accuracy of 1 part in 10 million is required.
The standard design for this receiver uses an internal and external 10 MHz
reference frequency. On special order, a reference module using an internal
and external frequency of 1 MHz can be obtained.,

The Reference module also provides the 2nd LO signal at 40 MHz by using a
voltage control led crystal oscil lator (VCX0) operating at 20 MHz and comparing
1/40 of this signal frequency with 1/2 of the | MHz reference frequency (500
kHz), The second harmenic of the VCX0 at 40 MHz is used for the 2nd LO
signal., Operation in this manner Insures adequate pull range in the VCXO
under all conditions of crystal tolerance and temperature.

6.2.5 BF0 Module

The BFO module provides a signal in the range of 445 to 465 kHz in 10 Hz steps
to the product detector in the Detector module. 11 does this by dividing the
output of one VCO in the range of 44,5 to 46.5 MHz by a factor of 100. The
reference frequency for the VCO Is 1 kHz so the output step size is then 10
Hz. The same type of compiex IC used in the Step and Fine Loop modules is
used in this module. The 500 kHz signal required by the Detector module is
supplied by dividing the 1 MHz reference signal by a factor of 2.

6.3 CONTROL SECTION

The control section of the receiver is that section that performs al! of the
control functions including interface to the remote control bus, synthesizer
data, receiver band and bandwid+t+h, AGC and detector select, and al ! front
panel controls and displays. The modules in the control section are CPU,
Pane! interface, Bus Interface, and t+he Display board.

6.3.1 CPU Medule

The CPU module contains the microprocessor with its associated program memory,
a smal | amount of random access memory used for temporary registers and
calculations, the analog to digital (A/D) converter used for the metering
functions, the digital to analog (D/A) converter for providing remote or
manual gain control, and port drivers to provide serial data to the
synthesizer modules as wel |l as parallel outputs to the receiver modules, Al
functions of the receiver are under the control of the program memory
contained within the CPU module.
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6.3.2 Panel Interface Module

The panel interface module contains the output ports to operate the displays,
the input ports to sense the keypad and adjustment knob operations, the
channe! memery 4o store up to 100 channels of frequency and other infermation,
and the temporary memory to store the frequency and other parameters upon loss
of power and to restore the receiver fo its last condition upon restoration of
power.,

The channe| memory and the temporary memory both use non-volatile mode storage
techniques that do not require a battery or other source of power to retain
the information. The storage !ife for this information is essentially
unl imited but the components have a write cycle limitation of several 10s of
+housands of cycles. [+ can be expected that these components may have to be
replaced after several years of operation -— particulariy if the power is
repeatably cycled. For this reason, these components are placed in sockets,

6.3.3 |EEE-488 Bus Interface Module

The !EEE-488 Bus interface module contains [+s own microprocessor and program
memory to interface with the contro! bus plus a set of output ports that are
read by the microprocessor in the CPU module as data. The IEEE-488 Bus
Interface module handles at | handshaking on the bus without disfurbing the
operation of the CPU, This module also contains a dedicated IEEE-488
Interface integrated circuit and bus transceivers.

6.3.4 Serial Bus |Interface Module

The Serial Bus Interface module is similar to the {EEE-488 Interface module in
that it also contains its own microprocessor and program memory plus a set of
interface lines that are read by the microprocessor in the CPU module as data.
The interface integrated circuit in this module is a programable serial data
interface chip. Conversion to bus voltage levels is performed by other
integrated circuits {ocated on the bus connector board mounted on the rear
panel of the receiver.

6.3.5 Display Board

The Display board contains al |l of the LED display elements plus the digit

select and segment select drivers. The display is organized as 3 groups of 6
digits having 8 segments each. Normal intensity digits are turned on for 2

mil | iseconds every 16 mil |l iseconds (a refresh rate of 62.5 Hz) while the
intensified digit (when enabled) is turned on for 6 mil |iseconds every 16
milliseconds. Current switching transistors and current |imiting resistors

are located on the rear side of this board,

This board also contains connectors for interface of the keypad signals to the
motherboard. No function Is performed on these signals except for the
connection to the motherboard.
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7.0

REPLACEABLE MODULES

The following tist of modules, boards, and components constitute the repair

parts available at the operational maintainence level.

Board level components

are normal [y replaced only at the depot maintainence level and are not [isted

in this manual
madu | es,
Communications !nc.
Description

Power Supply Module
Preselector Module

First IF Module

Second IF Module

Detector Module

Qutput Loop Module

Output Loop Module

Step Loop Module

Step Loop Module

Fine Loop Mcdule

BFO Module

Reference and 2nd LO Module
Reference and 2nd LO Module
CPU Module less Program
Panel |nterface Module
|EEE-488 Bus Interface Mcd.
|EEE-488 Bus Connector Plate
|EEE-488 Bus Connector Plate
Serial Interface Module
RS-422 Connector Plate
RS=232 Connector Plate
Qutput IF Converter Bd.
Audio Conn, and Terminal Bd.
R=-3030 Front Panel Assy.
R-3080 Front Panel Assy.
Lisplay Board

Audio Board

Audio Board

Keypad Assy.

Keypad Overlay

Display Filter

Large Knob

Small Knob

Crank Knob

Circuit Breaker Assembly
Shaft Encoder Assembly
Phone Jack

Potentiometer (Volume)
Toggle Switch (Remote)

Hour Meter Assembly

except for a few
boards, and components are assigned by the manufacturer, Cubic

Number

2140-1124
2140-1101
2140-1102
2140-1103
2140-1104
2140-1105
2140-1149
2140-1150
2140-1106
2140-1107
2140=1109
2140-1135
2140-1146
2140-1110
2140-1116
2140-1112
2142-1107
2721-1106
2140-1151
2140-1152
2140-1153
2143-2001
2145-2001
2143-1102
2721=-1102
2140-2016
2140-2019
2140-2067
2140=-4301
180-004
2142-1506
211-095
211-096
2721-4005
2143-1107
2140-1122
342-035
052-197
172-081
2140-1119

See the notes on the next page.

| isted below,

Part numbers |isted for

Remarks

Filter not included
Filters not included

Original design
Improved design
Original design
Improved design

10 MHz Reference less oscillator
1 MHz Reference less oscillator
Program Memory required per options

Dua!, for R-3030
Single, for R-3080

Complete with display and audio boards
Complete with display and audio boards

Fixed line fevel

Adjustable line level, speaker amp.
Needs overlay

Apply to keypad

Ad justment knob, R=3030
Volume control
Adjustment knob, R-3080

QcocusBl
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1st IF Filter Note:

The 1st IF filter is soldered to the circuit board., Should replacement be
required, it must be replaced with the same type. Two different types of
filters are available:

BW 10 kHz 487-076 BW 20 kHz 487-084

2nd IF Filter Note:

The 2nd IF amplifier filters are soldered to the circuit board., Shouid
replacement be required, they must be replaced by the identical type znd
bandwidth only. Replacement fil+ters are available using the fol lowing part
numbers:

BW Par+ No. BwW Par+ No. BW Part No.
0.3 487-089 2.7 487-086 6.0 487-088
0.5 487-068 2.7U 487-087 8.0 487-072
1.0 487-069 3.2 487-095 16 487-075
2.0 487-070 4,0 487-071

Reference Oscillator Note:

The oscil lator assembly in the Reference and 2nd LO Module is soldered to the
circuit board. Should replacement be required, i1 must be replaced with the
same type. Three different types of oscil lators are avaitable:

! MHz Temperature Compensated Crystal Oscillator 485-005
10 MHz Temperature Compensated Crystal Oscillator 485-008
10 MHz Oven Stabilized Crystal Oscillator 485-006
The oven stabilized crystal osci!lator can be instal led in the 2140-1135
module only if the A revision to the 2140-2042 circuit board is instal |led
internal ly to the module. The no revislion board will not accept the oven
stabilized oscil lator while the A revision board wil! accept either

oscillator.

CPU Module Note:

The program memory chip to be installed in a socket in the CPU module must be
specified for the instal led receiver configuration. The serial bus and IEEE~
488 bus require a different program memory chip as does any non—~standard

filter configurations. |If an older version program memocry chip is being
replaced, the program number and revision letter must be specified,
Otherwise, the current version program memory chip will be supplied by the

manufacturer., These numbers can be found on labels applled to the program
chip as well as the CPU module housing.

€. CUBIC COMMUNICATIONS R-3030/R-3080 TECH. MANUAL 7-2
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|f required, extender modules may be obtained in order to test or adjust
circuit modules while connected to the receiver mother board. These mcdules
have the follewing identification numbers:

CPU, Bus Interface 2140-1113 2 25 pin connectors
Panel Interface 2140-1114 2 37 pin connectors
Preselector thru Detector 2140-1115 1 25 Pin, 1 5 contact coax connector

Power Supply 2140-1137 1 25 Pin, 1 2 contact H.V. connector

Connectors, wire harnesses, motherboards, and other items are also replaceable
at the operational level. Consult the factory for details.
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APPENDIX

DETAILED CIRCUIT DESCRIPTION

This appendix to the manual describes +he functions of the various components
and circuits of the circuit boards and shielded module assemb! jes. Comp lete
component assembly location drawings and schematic diagrems are included for
each module or circult board as are parts |ists organized by schematic
component designator. The part number |isted in the parts lists is that
assigned by the receiver manufacturer, Cublc Communications, Inc, The
manufacturer's name and part number listed is that of one possibie
manufacturer of the part -- others may be found on the clrcuit boards.

The distinction between circuit boards and modules in this section is simply
that complete board and hardware assemblies in +the completely shielded
enclosures are referred to as modules. Boards may be located within medules
or mounted separately.

Each individual module or board is described in an individual section of this
appendix to the manual. The module names, assembly numbers, board assemb |y
numbers, and board schematic numbers are as given below. Refer to the text
section for a description of the baord or module and to the appropriate
drawings as required. The module parts lists have a 12## number sequence
while the board parts |ists have a 24## number sequence where ## is the same
as the corresponding assembly number.

NAME MODULE BOARD SCHEMATIC
PRESELECTOR MODULE 2140-1101  2140-2001  2140-2401
1ST IF MODULE 2140-1102  2140-2002  2140-2402
2ND IF MODULE 2140-1103  2140-2003  2140-2403
DETECTOR MODULE 2140-1104  2140-2004  2140=2404
OUTPUT LOOP MODULE (EARLY) 2140-1105  2140-2005  2140-2405
OUTPUT LOOP MODULE (LATE) 2140-1149  2140-2061  2140-2461
STEP LOOP MODULE (EARLY) 2140-1106  2140-2006  2140-2406
STEP LOOP MODULE (LATE) 2140-1150  2140-2062  2140-2462
FINE LOOP MODULE 2140-1107  2140-2007  2140-2407
BFO MODULE 2140-1109  2140-2009  2140-2409
CPU MODULE 2140-1110  2140-2010  2140-2410
IEEE-488 BUS MODULE 2140-1112  2140-2013  2140-2413
PANEL INTERFACE MODULE 2140-1116  2140~2018  2140-2418
POWER SUPPLY MODULE 2140-1124  2140-2041  2140-2441
REFERENCE MODULE 2140-1135  2140-2042  2140-2442
REFERENCE MODULE 2140-1146  2140-2051  2140-2451
SERIAL BUS MODULE 2140-1151  2140-2064  2140-2464
IEEE-488 CONNECTOR BOARD (DUAL) 2140-2021  2140-2421
IEEE~-488 CONNECTOR BOARD (S INGLE) 2140-2056  2140-2456
RS-422 CONNECTOR BOARD 2140-2065  2140-2465
RS=232 CONNECTOR BOARD 2140-2066  2140=2466
OUTPUT CONVERTER BOARD 2143-2001  2143-2401
DISPLAY BOARD 2140-2016  2140-2416
AUDIO BOARD (FIXED LINE LEVEL) 2140-2019  2140-2419
AUDIO BOARD (ADJUSTABLE LINE LEVEL) 2140-2067  2140-2467
AC LINE FILTER BOARD (R-3030A Only) 2140-2063  2140-2463
a?HE'CCOMMU'}"CAT'QNS R-3030/R-3080 TECH. MANUAL A-~1
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PRESELECTOR MODULE

The Preselector module performs the task of filtering the input signal through
a set of bandpass filters having a bandwidth of approximately ocne-half octave
and providing amplification to compensate for the losses in these filters.

Refer to the module assembly drawing, board assembly drawing and the schematic
diagram for this modu!e.

The incoming RF signal from the rear panel connector is applied to the module
to the coaxial connector in position 1 of P! on the Preselector Module.
Protective relay K1 1s initially open when the receiver is turned off but is
energized (closed) when the recefver is powered up by the current applied to
the base of Q2 through resistor R21. In the event of RF signal levels in
excess of approximately 1 watt, the voltage divider of R19 and R20 wil | apply
the signal to diode CR12 which conducts, turning Q1! on. This turns 02 off and
opens the relay, thus protecting the clrcuitry In the module from excess
power. The module s also protected by a gas tube transient suppressor, E1,
that will conduct in the presence of very high voltage transients, such as
those caused by static electrical discharge, as well as initially high level
signal pulses occuring before the protective relay has had a chance to open,

C93 couples the RF signal to one of the 8 bandpass filters above 1.6 MHz or
one of the 2 low pass filters below 1.6 MHz, Taking, for example, the
bandpass filter for the highest frequency band, 20.5 to 30 MHz, PIN diedes CRI1
and CRZ are turned on -~ all other diodes are turned off by means of the
voltage developed across R1 and R6 respectively. The signal is transformed +o
a higher impedance by C1 and C2, resonated by L4, and coupled via resonant
circuit L3 and C83 to L5, and transformed down to the nomina! impedance by C3
and C4, The other bandpass filters are similar while the filters operating
below 1.6 MHz are conventional low pass filters,

The hal f-octave bandpass f1 | ters serve to exclude cut-of-band energy that
could result in receiver spurious responses and also serve +o reduce the local
oscil lator signal that may be conducted from the mixer in +he 1st (F module.
The filters operating above 1.6 MHz are PIN diode switched while the filters
for the lower frequencies are relay switched. Rel!ay switching Is used for the
fower frequencies as PIN diodes have excess distortion at low frequencies.

BOC to decimal decoder U3 selects the proper filter through |ine driver U2 for
the bandpass filters, or ¢3 and Q4 for the lowpass filters. The resulting
filtered RF is coupled by C67 to the input of the low~noise, high dynamic
range, grounded gete FET ampliifier Q5. Constant current biasing is accomp-
| ished by Q6 and associated components. The amplifier is switched out of the
circuit by relays Ké and K7 (through diodes CR23 or CR24) when frequencies
below 1.6 MHz are selected. The output from the module is passed through the
coaxial cable connector inserted in position 5 of P2,

& cusic COMMUNICATIONS | PRESELECTOR MODULE 2140-1101 1
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ADJUSTMENTS: No adjustments are required in normal service. In the even* of
damage to any of the bandpass filters, the following adjustments may be made
at the repair depot only using a suitable sweep signal generator, detector,
and display device. A ftracking signal generator and associated spectrum
analyzer are recommended.

App!y the input signal to the rear panel RF input connector., Observe the
output signal at the coaxial cable connector in p05|+|on 5 of P1 in the 1st IF
Module location (with the module removed from the receiver chassis).

FREQUENCY ADJUST ADJUSTMENT CRITERIA
25 MHz L3,L4,L5 Max imum flat bandpass between 20.5 and 30 MHz
16 MHz L8,L9,L10 Maximum flat bandpass between 14.3 and 20.5 MHz
12 MHz L11,L12,L13 Maximum flat bandpass between 9.9 and 14.3 MHz
8 MHz L14,L15,L16 MaxIimum flat bandpass between 6.9 and 9. 9 MHz

6 MHz L17,L18,L19 Maximum flat bandpass between 4.8 and 6.9 MHz

4 MHz £20,L21,L22 Maximum flat bandpass between 3.3 and 4.8 MHz

3 MHz L23,L24,L25 Maximum flat bandpass between 2,3 and 3,3 MHz

2 MHz 126,L27,L28 Maximum flat bandpass between 1.6 and 2.3 MHz

1 MHz None Max imum flat bandpass between 0.5 and 1.6 MHz

CONNECTIONS :

P1, position 1 =-- RF input, 0 to 30 MHz
Pt, position 5 == RF output, 0 to 30 MHz
P2, pin 1 == + 16 VDC

P2, pin 6 =-- Band select 0, 5V logic levels
P2, pin 9 == Band select 1, 5V logic levels
P2, pin 8 ~- Band select 2, 5V logic levels
P2, pin 7 -- Band select 3, 5V logic levels

The band select lines have logic signal levels as follows:

FREQUENCY 3 2 1 0

0.0-0.5 MHz LOW LOW LOW LOw
0.5-1.6 MHz LOW LOw LOw HIGH
1.6=2.3 MHz  LOW LOW HIGH  LOW
2.3-3.3 MHz LOW LOW HIGH HIGH
3.3-4.8 MHz  LOW HIGH  LOW LOW
4,.8-6.9 MHz  LOW HIGH  LOW HIGH
6.9-9.9 MHz  LOW HIGH HIGH  LOW
9.9-14.3 MHz  LOW HIGH HIGH  HIGH
14,3-20,5 MHz  HIGH  LOW LOW LOW
20,5-30.0 MHz  HiGH LOW LOW HIGH

&CUBIC CDMMUNICAT!DNS PRESELECTOR MODULE 2140-1101
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1st |F MODULE

The Tst IF module converts the input signal *o the first intermediate
frequency of 40,455 MHz, filters this signal, and converts the 1st IF signal
to the second intermediate frequency of 455 kHz. The gain of +his module is
control led by the automatic or manual gain control functions at the higher
levels of gain reduction in excess of approximately 50 dB gain reduction,

Refer to the module assembly drawing, board assemb!y drawing and the schematic
diagram for this module,

Signal from the Preselector Module is app!ied to the 1st IF moduie through the
coaxial cable connector in position 5 of P1. The signal is filtered through a
multisection lowpass filter having attenuation notches. This filter is
comprised of inductors L1, L2, L3, and L4 and associated capacitors.

Z1 1s a very high level double-balanced diode mixer, utilizing a +27 dBm (0.5
watt) 1st LO signal of 40.455 to 70.455 MHz. The input signal in the range of
0 to 30 MHz is upconverted to 40.455 MHz in this mixer. The mixer output is
splitat this point; one signal is used todrive amp!ifier Q11! and emitter-
fol lower Q10 for external monitoring purposes, the other to drive low-
noise/moderate gain, grounded gate FET amp Q2. Constant-current biasing for

Q2 is provided by Q3 and associated components. The LO signal level is
detected by CR7 and is used both for 1st LO power leveling and fault detection
purposes.

The first IF filter F1 serves to exclude signals outside a nominal 10 kHz
bandwidth from the remainder of the receiver. The filter output passes
through the PIN diode attenuator formed by CR1, CR2 and CR3, before going to
the second grounded gate FET amplifier Q4. The PIN diode attenuator is driven
by UIA and Q1. Constant-current biasing for Q4 is provided by Q5 and
assoclated components., PIN diode attenuation occurs only when input signal
levels are greater than approximately =80 dBm or when the signal gain Is
reduced by more than 50 dB.

The 1st IF signal output of Q4 at 40,455 MHz is coupled by C31 to the input of
the second mixer Z2, This mixer uses the +17 dBm 2nd LO signail at 40.000 MHz
to produce the 2nd IF signal centered around 455 kHz. Again, a low noise,
moderate gain grounded gate FET transistor (Q6) is used to terminate the mixer
in a 50 ohm load. Bias for Q6 is provided by (08, and associated components.
The output signal at 455 kHz 1s passed through emitter fol!lower transistor (7
to the output coaxial cable connector in position 2 of P1,

The tst LO signal that is app!ied to the first mixer 71 at a level of +27 dBm,
initially arrives on the board from the Output Loop Module at a leve! of O dBm
via the coaxial cable connector in position 3 of P1. The 1st LO is amp!ified
by Q16 to a level determined by the automatic leve! control network consisting
of detector dicde CR7, operational amplifier U2A, transistor amplifier Q15,
and PIN diode CR9. LO Leve! control R60 sets a DC reference for UZ2A., {14
drives transformer T5, the center-tapped input transformer to 2 push=pul |
Class B amplifier formed by Q12 and Q13. OQutput transformer T4 drives the LO
port (pin 8) of the first mixer Z1. A failure in t+he LO signal or LO driver
circuitry as detected by CR7 will resul+ in the FAULT |ine being set low and
the FAULT LED being illuminated.

@ CUBIC COMMUNICATIONS | 1st [F MODULE 2140-1102 1
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The 2nd LO signal on the coaxial! cable connector in position 1 of P! isa 0
dBm signal at 40.000 MHz. The output of 2nd LO amplifier Q% drives the LO
port {(pin 1) of the second mixer, 22, at a level of +17 dBm. A faul+
detecting circuit consisting of CR11 and UIB and associated components monitor
the level of the 2nd LO signal and |ights +*he fault LED if +he level drops too
low in a similar manner as a fault in the 1st LO driver.

ADJUSTMENTS: No adjustments are required in normal service. In the event of
damage to any of the components, the fol lowing adjustments may be made using a
sultable sweep signal generator, spectrum analyzer, and oscil loscope with a 10
to 1 probe.

1st+ LO Level:

Before beginning the test, verify that the output from the Cutput Loop
Module applied to the coaxial connector in location 3 of P1 in the 1st
IF module is approximately 0 dBm.

Connect the oscli | loscope probe to plin 8 on Zt with the ground lead to
the nearest circuit ground. Adjust potentiometer REQ on the 1st IF
Module for an indicated level of 10 v p-p at all receiver frequencies
from less than 1 MHz to 30 MHz, |If a variation is noted over the
frequency range, adjust R60 as required for minimum deviation from 10 v
p—p over the freguency range.

1st |IF Monitor:

Connect the spectrum analyzer to the rear panel 1st IF Monitor jack.
With al |l receiver modules Instal led, set the receiver frequency to
0.0000 MHz, AdJust L13 for maximum leve! on the spectrum analyzer at
40,455 MHz.

Z2nd |F Qutput:

Connect the spectrum analyzer to the coaxial cable connector in positicon
1 of Pt in the 2nd IF module location (with the 2nd !F module removed).
Set the receiver frequency to 0.000 MHz., Set the spectrum analyzer to
observe 455 kHz and adjust T2 for maximum level on the spectrum
analyzer,

input Filter:

This procedure requires a preselector module modified to bypass all
bandpass filters and is normal !y performed only at the factory. The
output of a tracking signal generator is applied to the input of the
special ly modified preselector module and the input to a spectrum
analyzer from pin 1 on mixer Z1 is applied through a 1000 ohm resistor.

For more details, the factory test procedure is available.

-t larers
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Adjust the spectrum analyzer controls to sweep the tracking signal
generator from 0 to 50 MHz. Adjust L1, L2, L3, and L4 for a maximal |y
flat response from 0 to 30 MHz with maximum attenuation at 40 MHz and
above. The maximum attenuation in the range of 2 to 30 MHz should be
not more than 2 dB below the frequency of minimum atenuation.

CONNECTIONS::

P1, position 1 -- 2nd LO input. 40.000 MHz, O dBm

P1, position 2 =-- 2nd IF output, 455 kHz

P1, position 3 == 1st LO input, 40.455 to 70.455 MHz, O d8m

P1, position 4 == 1st iF monitor output, 40.455 MHz

P1, position 5 -- RF jnput, 0 to 30 MHz

P2, pin 1 == 416 VDC

P2, pin 3 -- Ground

P2, pin 12 =- Fault, low for fault (common with other fault lines)
P2, pin 13 == =16 VDOC (not used in thls module)

P2, pin 22 -- 1st IF AGC, 0 to +8 VDC

@ CUBIC COMMUNICATIONS | 15+ (F MODULE 2140-1102 3
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2nd 'F MODULE

The 2nd IF module filters the signal at 455 KHz through one of 5 selectable
filters and provides approximately 50 dB of signal gain to this signal. The
gain In this module is controlied using the automatic or manual gain control
functions,

Refer to the module assembl!y drawing, board assembly drawing and the schematic
diagram for this module.

The 2nd IF signal, originating in the 1st |IF Module, appears at the coaxial
connector in position 1 of P! and made available to the gates of the field
effect transistor (FET) stages 02, Q5, 08, Q12, Q15, and 020. Additional Ly,
Q17 1s used to provide an independent output that is not fil+erd for use in
other model receivers using this module that also have an independent sideband
mode., This output is made available on the coaxial cable connector in
position 2 of P1,

Filters FL1 through FL6 are used to provide the required bandwid*h for the
recelver, The filter bandwidths shown are nominal and other bardwidths may be
substituted on special order.

Filter selection is made by BCD to Decimal Decoder Ul, which brings the Q !ine
corresponding to the desired bandwidth HI, while the remaining 5 |ines stay
LO. [f (for 1l ltustration) Filter 1 were selected, FET switch Qf would pulli
its drain LO, putting 2 LO on the source of Q2, causing it to conduct, thus
enabl ing that filter. Common-emitter amplifier Q3 would also be enabled thus
providing signal to integrated circuit amplifier U2, The gain of U2 may be
control led under automatic AGC, or manual gain control. Maximum gain may be
up to 50 dB. Q10 provides the output signal through +he coaxial cable
connector in position 4 of P1.

ADJUSTMENTS: No adjustments are normal ly required. !f U2 or T! are replaced,
T1 may be adjusted for maximum leve! while receiving a signal.
CONNECTIONS :

P1, position ! =- 2nd IF input, 455 KHz
P1, position 4 -- 2nd IF output, 455 KHz

P2, pin 1 == +16 VDC

P2, pin 3 == Ground

P2, pin 4 ==BW 0, 5V logic levels (selects filters in binary code)
P2, pin 5 ~-=BW 1, 5V logic levels (selects filters in binary code)

P2, pin 7 == BW 2, 5V logic levels (selects filters in binary code)
P2, pin 10 == 2nd IF AGC, 0 to +10 VDC

P2, pin 12 == Fault (not used in this module)

P2, pin 13 == = 16 VDC (not used in this module)

€@ CUBIC COMMUNICATIONS | 2nd IF MODULE 2140-1103 1

4 memper ¢t v Ioan es

CCI-T13A




The filter sefect |lines are activated in a binary ccded fashicn to select the
desired filter in the manner shown below:

BwW2 8wt BWO

Fitter t L L L
Filter 2 L L H
Filter 3 L H L
Filter 4 L H H
Filter 5 H L L
Filter 6 H L H
BYPASS H o H L
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ODETECTOR MODULE

The Detector module demcdulates the signal in any selectable mode and uses the
amp | itude of the signal to operate the automatic galn control and signal
strength metering functions.

Refer to the module assembly drawing, board assembly drawing and the schematic
diagram for this module,

The signal at 455 kHz is app!ied to the module via the coaxial cable connector
in position 1 of P1. The overall gain of the receiver is adjusted by means of
potentiometer RY9 sc as to meet the requirements for AGC threshold,
sensitivity, linearity, and other requirements,

U2 is an IF amp!ifier providing up to 50 dB of signal gain. It+s output is
filtered by the tuned circuits made up of L3, L4, and C31 so as to reduce any
wideband noise contributed by the amplifiers on the detector side of the
filters in the 2nd IF module.

The output of the filter is buffered by emitter fol lower Q3 and app!lied +o +he
FM detector, envelope detector, and product detector circuits.

Begining with the FM Detector, a 500 kHz L.O. signal from the 8F0 module is
applied to the coaxial cable connector in position 4 of P1. This signal is
amplified by Q1 and applied to mixer U13 as the local oscil lator signal for
this mixer. The ampiitude of the signal at this point is detected by CR1 and
CR2 and used as one input the the module fault detector.

The signatl from the IF amplifier is further amplified by Q2 and applied as the
RF signal to mixer U13. The mixer takes the difference between the LO at 500
kHz and the signal at approximately 455 kHz and produces an output signal at
approximately 45 kHz. U5 converts the analog signal at its input to a
sequence of square waves at the same frequency. This process removes all
amplitude varlations In the signal and provides a trigger signal to U6.

UBA is a one~shot multivibrator triggered by the signal from U5, The output
from U6 thus consists of a series of fixed width pulses having a frequency
equal to the Input frequency. The pulse width is chosen so that a signal at
45 kHz produces approximately a 37-63 duty cycle pulse wave. A lower
frequency produces a lower duty cycle while a higher frequency produces a
higher duty cycle.

[

The output from U6 is filtered by the fourth order lowpass filter comprised of
U7A and U7B and associated capacitors and resistors. The output of this
filter is then a DC vol+tage proportional to the deviation of the input
frequency from the center frequency that can vary at a rate al |owed by the
low pass filter. This voltage is applied to buffer amplifier U12., R97 is
adjusted so that the output voltage is O VDC for a signal exactly at the
receiver tuned frequency. This signal is taken from the receiver as the FM
VIDEQO output for use by external equipment.

The output from the |owpass filter is also applied to audio select switch U8BR
for use by the internal audic amplifiers.
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The signal for the envelope detector is amplified by Q4 and applied to the
detector transistor, Q5. This is a so-called infinite Impedance detector
biased just to the edge of conduction by the current through R67 and R68
divided by R72 and CR6, The audio output from +his detector is buffered by
U4A and applied to audio switch U8B.

The DC output from this detector is averaged through U4B and R87-C65 for use
as an AGC voltage when the AM mode is selected. The DC output is peak
detected through CR7 for use as an AGC voltage when the LSB, USB, or CW modes
are selected. R89 and C66 determine the attack time for peak AGC., C66 and
R92 determine the discharge time for peak AGC.

The hold time for peak AGC action is determined by the timing of re-
triggerable one-shot U6B. Variations in signal amplitude caused by modulation
result In the cne-shot being re-triggered through U4D and Q13. When these
variations cease, the one-shot times out after a time determined by the value
of C28, C67, and C68. These capacitors are selected by the Hold time select
lines Hold 0 and Hold ', For short hold time, only C28 is used. Medium hoid
time uses both C28 and C67 while long hold time uses C28 and C68. The Dump
command (given by the CPU when AGC hold time is changed or during sweep and
scan operations) times out U6B immediately and, in addition, Q15 discharges
C66 in the shortest possible time.

Suppressed or reduced carrler signals are demodulated in the Product Detector.
Emitter fol lower Q7 drives the Product Detector composed of Q8 and Q9. This
circuit simply mixes the 450 to 460 kHz BFO signal with the IF to produce the
desired audio signal. C53 then couples the signal to pin 11 of the Audio
Select switch U8B, The BFQO signal Is amplified by Q10 prior to being used in
the product detector.

Amplifier transistor Q6 [s used to provide a sample of the IF signal for use
by external! equipment.

The audio signal desired and the AGC mode are selected through U8B and U8A
respectively. These are dual 4 input by 1 output analog switches operating
under control of the DET O and DET 1 signals. When both these signals are
low, Inputs X0 and YO are selected corresponding to AM mode with average AGC,
When DET O is high and DET ! is low, inputs X1 and Y1 are selected and the
receiver uses the envelope detector with peak AGC, This mode is ordinarily
only avallable using the paraliel bus. When DET O is low and DET 1 is high,
the FM mode is selected using X2 and Y2 while both DET O and DET 1 high
selects the product detector with peak AGC using the X3 and Y3 inputs.

The selected audio output is amplified in integrated circuit U4C and passed to
the audio board mounted behind the display board con the front panel.

The signal strength voltage from the selected detector is processed by
operational amplifiers U11B and U11A, Meter zero and gain controls (R104 and
R110 respectively) are used to set the signal stength voltage range between 0
and +5 V, The output from UTtB is applied to the analog to digital converter
in the CPU module by means of a metering analog switch on the audio board
while the output from U11A is provided for use by external equipment,

aCUBIC COMMUNICATIDNS DETECTOR MODULE 2140-1104 2

A memper tore O g Jzan et

CCI-113A



Automatic or manua! gain control for the receiver is determined by the state
of the AGC EN signal applied through pin 17 of P2, When this signal is high,
U9B (pins 3, 4, and 5) is on while U9A (pins 1, 2, and 13) is off by means of
Q18 being turned on. This applies a voltage from the selected detector to
U10B and U10A, the 2nd IF and 1st IF AGC amplifiers respectively and the gain
s control led automatical ly. When the AGC EN signal is low, the state of
these two sections of U9 is reversed and the gain control voltage is derived
from the digital to analog converter in the CPU module. This corresponds to
manual gain control. R129 and R130 are used to convert the nominal 0 to +5 V
output from the D/A converter to the values reguired by the gain control
system.

The fault detection circuitry consists of dual comparator U3, transistors Q11
and Q12, Fault LED CR5 and associated components. U3A compares a sample of
the BFO signal to a preset reference, while U3B samples the 500 kHz L.O.
signal. In either case, an absence of signal produces a |ow output which Is
applied to the base of PNP transistor Q11, With Q11! turned on, LED CRS is
biased to conduct. Q11s collector goes high, turning NPN Q12 on. Q12s
col lector is pulled low, and this is applied to pin 12 of P2, the FAULT/ |ine
to the CPU module. The BFO ON/OFF signal {s used to disable the BFO faul+
detection circuitry in the AM and FM modes when the BFQ signal is not used or
applied to the modulie.

ADJUSTMENTS ¢

The fol lowing adjustments are normal |y made only after a component replacement
fol lowing a repair, |In the event that the Detector Module is placed In
another receiver chassis or if the 1st IF or 2nd IF modules are replaced, i+t
is possible that the AGC THRESHOLD, |F GAIN, METER ZERO, METER GAIN, MGC
OFFSET, or MGC GAIN controls may require adjustment in order to make the audio
output level or meter indications accurate. Do not make these adjustments
unless 1t is absolutely necessary as some of the adjustments may Interact.

Uniess otherwise noted, all adjustments below are made with the receiver in CW
mode with the frequency of the receiver set to the signal generator frequency
and the BFO offset set to 1,00 kHz. Select the 2.0 kHz bandwidth, .25 second
AGC, and IF shift of 0,000 kHz. The MGC controls are adjusted in manual gain
adjust mode with the gain reduction set to the values indicated. The audio
signal is observed at the 600 Ohm balanced output with a 600 ohm termination.

ADJ FUNCTION ADJUST FOR

L5 BFQO tuning -= maximum DC level at cathode of CR3

L3 SIGNAL *uning -- maximum audio at P2, pin 11, =73 dBm input signal

L4 SIGNAL tuning =-- maximum audio at P2, pin 11,, =73 dBm input signal
R67 AGC THRESHOLD -- 0 dBm audio output, =73 dBm input signal

R9 IF GAIN -= =17 dBm audio output with no signal input

R104 METER ZERO == Dbargraph indication of =100 dBm with =100 dBm input
R110 METER GAIN == bargraph indication of -20 dBm with -20 dBm input
R130 MGC OFFSET -~ 0 dBm audio with signal = =100 dBm and gain = -27 4B
R129 MGC GAIN ~= 0 dBm audic with signal = =20 dBm and gain = =107 48
RG7 FM OFFSET == 0 bargraph indication (FREQ meter) on frequency

R67-R9, R104-R110, and R130-R129 may be interactive in adjustments
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CONNECTIONS:

P1, position
P1, position
P1, position
P1, position

P2, pin
P2, pin
P2, pin
P2, pin
P2, pin
P2, pin
P2, pin
P2, pin
P2, pin
PZ, pin
P2, pin
P2, pin
P2, pin
P2, pin
F2, pin
P2, nin
P2, pin
P2, pin
P2, pin

O A —

10 -
11 ==
12 -
13 -
14 --
15 --=
16 -~
17 ==
18 ==
19 --
22 ~-
23 --
24 --
25 --

-= |F input, 455 kHz
IF monitor, 455 kHz, O dBm
500 kHz LO, O dBm

1
3
4 -
5

+16 VDC
Ground
Detector Audlio, 2 V p=p
Audio Common
MGC Voltage, O to + 5 VDC
2nd IF AGC, 0 to + 10 VDC
Signal Strength Analog, ¢ to + 5 VOC
FAULT/, low for fault
-16 VDC
DET 0, 5 V logic
DET 1, 5 V logic
Heold 0, 5 V logic
AGC Enable, +5 VDC for AGC, 0 for MGC
DUMP/, low pulse for dump
Hold 1, 5 V logic
1st IF AGC, 0 to + 10 VDC
SIG STR, O to + 5 VOC
FM Video, 0 £ 1 Volt per kHz

BFO ON/OFF, low in CW, LSB, and USB, high in FM and AM

BFO, 450 +o 460 kHz, 0 dBm, CW, LSB, or USB modes only
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OUTPUT LOOP MODULE

The Output Loop module provides the 1st LO signal to the 1st mixer (in +the 1st
'F moduie) by phase locking a voltage controlled oscil lator to the sum of the
Step and Fine Loop module frequencies. This module contains three vol tage
control led oscil lators (VCOs) operating over the range of 40.455 to 70.455
MHz, a mixer extracting the difference between the Step Loop and Output Loop
frequencies and a phase detector comparing this difference frequency with the
Fine Loop frequency. Logic circuits are included to Insure that the Qutput
Loop locks only to the sum of the Step and Fine Loop signals and not to the
difference frequency.

Refer to the module assembly drawing, board assembly drawing and the schematic
diagram for this modufe.

The three VCOs in this module are Hartiey type oscillators, organized by
frequency into a LO range (40.4550 to 48.7499 MHz), MED range (48.7550 to
58,6499 MHz) and Hl range (58.6550 to 70.4550 MHz), These ranges correspond to
receiver tuned frequency 0 to 8.2990, 8.3 to 18.1990, and 18.2 to 30 MHz
respectively.

These three circuits are nearly identical. Locking at the Hl range VCO (for
examplel), it Is comprised of junction fleld effect transistor (JFET) Q1,
transformer T1, trimmer capacitor C2, varactor diodes CR! and CR2, and
associated components, NPN Transistor Q2 is used to select the particular VCO
under control of the VCO select lines on P2, pins 7, 8, and 9. Diode CR3
provides signal detection for oscil lator amp!itude contro! while PIN diode CR4
coup les the output of the oscil lator to the other clircuits.

Coarse tuning voltage originates in the Step Locp Module, and fine control
voltage Is provided by the output of the Loop Amplifier USA. The individual
VCO Select lines come from the Fine Loop shift register (CPU driven) on P2
pins 7, 8 and 9. VCO Select requires a logic high to enable,

Emitter-fol tower amplifiers Q7 and Q19 serve as buffers for the output of the
selected VCO to isolate the VCO from the other signals in the module.
Feedback ampl ifier Q8 provides the output signal from this module via the
coaxlal cable connection in Pi, position ' for application to the 1st IF
module.

The signal from Q19 Is app!ied both to the mixer circuit of Z1 through
amplifier Q12 and the wrong-side-lock detector of U2 through UID.

The Step Loop signal, input on the coaxial cable at P1 position 5, is passed
by emitter~fol lower Q9 and placed on Pin t of Mixer Z1. This signal is also
applied to the wrong-side-iock detector U2 through U1A.

The mixer (Z1) takes the difference in frequency between the Step Loop and
Output Loop frequencies and passes this difference frequency through the low
pass filter of L6, L7, and capacitors C62, C63, and C65. This difference
signal! is then applied to the Level Shifter circuit composed of Q13, Q14 and
associated components which transforms the analog signal to a logic level
signal. The loglc leve!l output of the Level Shifter is then applied to the
gates of U3 to the phase detector U4,
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The second input of Phase Detector U4 orignates in the Fine Loop Module. The
coaxial cable in P1, position 3 passes this 55 to 155 kHz signal to amplifier
Q10, through NOR gate U3C and on to the pin 1 input port of U4, The
difference frequency signal from Z1 is appllied to pin 3 of U4,

Two of the outputs of this phase detector are operative. The U2 signal on Pin
12 drives the Out-of=Lock Faul+t Detector clircuit through U5B and the UF and DF
signals on pins 5 & 10 drive the Loop Amplifier, USA. The output from USA on
pin 1 provides the Fine Control Vol tage applied to varactors CR2, CR6 and CR10
In the three VY(COs.

The fault output of Phase Detector U4 pulses low when the loop is not |ocked.
U5 pin 7 goes high at this time, turning Q15 on, biasing fault LED CR14 +to
conduct and become i| luminated. Similarly, transistor Q16 is turned on,
placing a low on the Output Fault |ine on P2, pin 12,

The Wrong-side Lock Detector (U2) Is a phase/frequency comparator whose
emitter-coupled~logic (ECL) output signals are converted to 5 volt saturated
logic levels by emitter coupled matched palr tfransistors Q11 and Q18. These
transistors operate to pulse Q11 on and off at the difference frequency rate
when the Output Loop frequency is greater than the Step frequency. CRI13
conducts on the positive pulses, charging C47, and turning Q17 on. This
places a Jow logic level at NOR gate U3B pin 6 allowing norma!l operation by
passing the difference frequency signal from U3A., |f U2 detects the Output
frequency to be less than the Step frequency, Q11 turns off, as does CR13,
placing a high at U3B, pin 6. This disables the input to U4, pin 3 and causes
the selected VCO to be driven to a higher frequency.

When the wrong-side-lock detector circuit senses that +he Output Loop
frequency is higher than the Step Loop frequency, the phase detector, U4,
operates so that the difference between the Output Loop and Step Loop
frequencles is equal to the Fine Loop frequency and the difference frequency
is phase locked to the Fine Loop freguency.

ADJUSTMENTS: No adjustments are required in normal service, In the event of
component repl!acement or drift in characteristics, the following VCO
ad justments may be made:

Connect an Oscl !l |oscope through a 10 to | probe to TP2Z. This test point is
also connected to pin 14 on P2 on the module motherboard connector. Set the
vertical controls to DC coupling, .5 V/division {Including the probe division)

T3

Tune the receiver in turn to each of the fol lowing frequencies: 0.0 MHz, 3.9
MHz and 8.2 MHz. Observe the Oscil loscope and check if the voltage at TP2
remains inside the limits of 0.0 VOC +2.0 V for each frequency . |If not,
observe the trend in voltage. |f these voltages remain within 2.0 V of each
other for each of the three frequencies, adjust T3 so the voltage at the
middle of the 3 frequencies is 0.0 VDC,

€@ CUBIC COMMUNICATIONS | 0UTPUT LOOP MODULE 2140-1105 2

3 mpmppr ¢ I LT L rndres

CCI-113A



T2, C11

Perform the procedure substituting the fol lowing frequencies:
8.3 MHz, 13,0 MHz, 18,1 MHz

I'f the voltage tends to increase with increase in frequency, reduce the
capacitance (less mesh) of C11 a2 smal! amount and adjust T2 for 0.0 VDC at TP2
at the center frequency. |f the vol tage tends to decrease for an increase in
frequency, increase the capacitance of C11 (more mesh) a smal | amount and
adjust T2 for 0,0 VDC at TP2 at the center frequency. Repeat step 2 unti!
first criterion is met (0.0 VOC £2.0 V on all three frequencies).

NOTE: tt is normal for C1! to be nearly fully meshed when done.

T, C2

Perform the procedure substituting the fol lowing frequencies:
18,2 MHz, 23.8 MHz, 30.0 MHz

NOTE: Trimmer cap C2Z should not be fully meshed when done.

The output level on the coaxial cable in position 1 should be between 140 and
300 m¥ peak to peak Intec a 50 Ohm locad.

CONNECT 1 ONS :

P1, position 1 == 1st LO ocutput

P1, position 3 -- Fine Loop RF input to module
P1, position 5 -— Step Loop input to module

P2, Pin 1 -= + 16 VDC

P2, Pin 2 == + 8 VDC

P2, Pin 3 -- Ground

P2, Pin 4 — SYN EN (synthesizer enable signal, not used in this module)
P2, Pin 6 =~ SYN CK (synthesizer clock signal, not used in this module)
P2, Pin 7 == VCO LO (high to select)

P2, Pin 8 =— VCO HI (high to select)

P2, Pin 9 ~- VCO MED (high to select)

P2, Pin 10 -- Coarse Tune Voltage

P2, Pin 12 <~ Fault (Low in fault -— common with other faults in receiver)
P2, Pin 13 -- - 16 VDC
P2, Pin 14 =-= Test Point, locop centrol veltage
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STEP LOOP MODULE

The Step Loop module provides a phase [ocked signal from 40.4 to 70.4 MHz in
100 kHz steps to the Output Loop module. 1+ uses the ! MHz reference
frequency from the Reference module and serial data from +he CPY module.

Refer to the module assembly drawing, board assembly drawing and the schematic
diagram for +t+his module.

The three VCOs in this module are Hartley type oscil lators, organized by
frequency into a LO range (40.4 to 48.6 MHz), MED range (48.7 to 58.5 MHz) and
H! range (58.6 to 70.4 MHz). These frequency ranges correspond to recelver
tuned frequencies of 0 to 8.2999, 8.3 +o 18,1999, and 18,2 to 30 MHz
respectively.

These three circuits are nearly identical. Looking at the H! range VCO (for
examplel}, it Is comprised of junction field effect transistor (JFET) @1,
transformer 71, trimmer capacitor C2, varactor diodes CR1 and CR2, and
assoclated components. NPN Transistor Q2 is used to select the particular VCO
under control of the VCO select lines on P2, pins 7, 8, and 9. Diode CR3
provides signal detection for oscil lator amp!itude control while PIN diode CR4
couples the output of the oscil lator to the other circuits.

The output of the selected VCO is coupled by C30 to the base of NPN buffer Q7
and amplified by Q8 for input to the Output Loop Module. Q7s emitter output
is 2lso used to drive the frequency Input of dual modulus prescaler U1, a
divide by 20 or 21 device (selectable via pin 1), U2, which receives its
frequency input from U1, is a multi=function synthesizer chip, incorporating
programmable divider, reference divider, and phase detector into a single
package. In addition to the 1 MHz Step Reference, U2 also receives data,
clock and enabl ing inputs from the CPU under program control.

Shift register U4 provides Digital to Analog Converter U3 with the 8-bi+
information necessary for 11t to drive operational amplifier USB. The output
from USB, pin 7, is an analog voltage (+8 V) used as input to the VCOs as a
coarse tuning control voltage (TP1). In line with the coarse tuning voltage
is a ncise reduction filter composed of C29, R20, C56 and R36. Diodes CR17
through CR20 act as a speed-up circuit when new frequencies are selected.

Synthesizer circult U2 generates the fine tuning control voltage at pin 5
(TP2) which is applied to the cathodes of varactors CR2, CR6 and CR10 and
provides a lock detector signal for input to the one-shot multivibrator U6A,
This lock detector signal input (frem U2 pin 7) pulses when the loop is not
locked. UBA and associated components form the fault detector circuit. When
the UBA pin 7 output goes low during a no-lock condition, PNP +ransistor 00 is
biased to conduct, turning Fault indlcator LED CR16 and transistor Q10 on,
putting a low on the module Fault |lne.
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ADJUSTMENTS: No adjustments are required in normal service. In the event of
component replacement or drift in characteristics, the following VCO
adJustments may be made:

Connect an Oscil loscope through a 10 to 1 probe to TPZ. Set the vertical
controls to DC coupling, .5 V/division (including +he probe division)

T3, C20

Tune the receiver in turn to each of the fol lowing frequencies: 0.0 MHz, 3.9
MHz and 8.2 MHz. Observe the Oscil loscope and check {f the voltage at TP2
remains Inside the |imits of 2,5 VDC #0.5 V for each frequency . |If not,
observe the trend in voltage. 1f these voltages remain within 0.5 V of each
other for each of the three frequencies, adjust T3 so the voltage at the
middle of the 3 frequencies is 2.5 VDC. |f the voltage tends to increase with
increase in frequency, reduce the capacitance (less mesh) of C20 a smal |
amount and adjust T3 for 2.5 VDC at TP2 at the center frequency. |f the
voltage tends to decrease for an increase in frequency, Iincrease the
capacitance of C20 (more mesh) a smal |l amount and adjust T3 for 2.5 VDC at TPZ
at the center frequency. Repeat step 2 until first criterion is met (2.5 VOC
$0.5 V on al |l three frequencles),

T2, C11 Perform the procedure substituting the fol lowing frequencies:
8.3 MHz, 13,0 MHz, 18,1 MHz

T1, C2 Perform the procedure substituting the following frequencies:
18,2 MHz, 23.8 MHz, 30,0 MHz
The output level on the coaxial cable In position 4 shoutld be between 0.45 and
1.4 V peak to peak into a 50 Obhm load.
CONNECTIONS:

P1, position 2 == Reference Input, 1 MHz
P1, position 4 == Step RF output from module to output loop

P2, Pin 1 -— + 16 VOC

P2, Pin2 ~--+ 8 VDC

P2, Pin 3 — Ground

P2, Pin 4 ~-- SYN EN ({(Synthesizer enable pulse to latch data)
P2, Pin 5 -— STEP DATA (Step Loop datal

P2, Pin 6 =— SYN CLK (Synthesizer data clock)

P2, Pin 7 == VCO LO

P2, Pin 8 == VYCO HI

P2, Pin 9 -- VCO MED

P2, Pin 10 -- Coarse Tune Vol+tage

P2, Pin 12 == Fault (Low in fault =~ common with other faul+ts in receiver)
P2, Pin 13 == - 16 VDC

P2, Pin 14 -- Test point, Loop control voltage
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FINE LOOP MODULE

The Fine Loop module provides a signal from 55 to 154.99 kHz in 10 Hz steps to
the Output Loop module., It uses the 1 MHz reference frequency from the
Reference module and serial dats from the CPU module,

Refer to the module assemb!y drawing, board assembly drawing and the schematic
diagram for this module,

The three VCOs in t+his module are Hartley type oscil lators, organized by
frequency fnto a LO range (55.0 to 77.69 MHz), MED range (77.7 to 109.73 MHz)
and HI range (109.74 to 154,99 MHz). These frequency ranges correspond to
tuning of the recelver between 100 kHz 1lncrements with +the LO range
corresponding to xx.x0000 to xx.x2269 MHz, the medium range corresponding to
xx.x2270 to xx.x5473 MHz, and the H! range corresponding fto xx.x5474 +to
xx.x9999 MHz. xx.x represents any MHz and 100 kHz frequency. The oscil lator
generates these frequencies In 10 kHz steps.

These three circuits are nearly identical., Looking at the LO range VCO (for
example), it Is composed of JFET Q1, +transformer T1, varactor CR1, and
associated components., The individual VCO Select [ines come from shift
register U5 (CPU driven) at pins-11, 12 and 13. VCO Select requires a logic
high to enable, applled to the base junctions of Q2, Q4 and Q6 for the L0O, MED
and HI ranges respectively.

The output of the selected VCO Is coupled by C23 to emitter-fol lower Q7. The
output is spiit at this point, one side driving Prescaler U3, the other
Inputing a Divide-by-1000 chain composed of Ut (divide by 40) and U2 (dual
divide by 5). The 55 - 154,99 kHz output result {in 10 Hz increments) exits
the module via the coaxial cable in P1, position 5 for input to the Qutput
Loop Module.

U3 is a dual modulus prescaler (divide-by=-32/33) device which both provides a
signal to U4, and receives (a divide-by-A) instruction from U4, U4 is a
multi-function synthesizer chip, incorporating programmable divider, reference
divider and phase detector Into a single package. In addition to the
Prescaler frequency and 1 MHz Reference, U4 also receives data, clock and
enabling inputs from the CPU under program controil. Elght-bit shift register
U5 Interfaces incoming CPU serial data for VCO selection In all three Loop
Mcdules, as well as date to multi-function U4 and the BFO ON/OFF data line (P2
pin 11} to the BFC Module itself.

The pin 7 (Lock Detector) cutput of U4 is a normal iy high signal which will
pulse low in the event of an "out-of-lock™ condition. Out of Lock Detector
U7A (a retriggerable multivibrator) will sense this on its input and hold i+ts
pin 7 output low in response., PNP Fault+ Driver Q8 is biased on, enabling Fault
LED CR11, With its base juction pul led high, NPN Q9 conducts and outputs a
logic low from Its col lector to P2 pin=12 (FAULT/).

The pin 5 (Phase Detector) output of mul+i~function U4 is an analog volitage
corresponding to the degree of phase or frequency error between the VCO
frequency and the desired frequency. Loop Amp U6B +hen provides an amplified
control voltage at pin 7 that is applied to the cathodes of varact*ors CR1, CR4
and CR7.
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ADJUSTMENTS: No adjustments are required in normal service. In the event of
component replacement or drift in characteristics, the following VCO
ad justments may be made:

Connect an Oscil loscope through a 10 +o0 1 probe to TP1. Set the vertical
controls to OC coupling, .5 V/division (including the probe division)

RR

Tune the receiver to 10.02269 MHz with the IF shift set to 0.00 kHz. Observe
the Oscil loscope and check if +he voltage at TP1 is + 2 £ 0.5 VDBC. If it is
not, adjust T! as required to make it so. Tune the receiver to 10.0000 Mhz
and verify that the voltage at TP1 is less than -9 VOC.

T2

Repeat the above procedure except tune the receiver to 10.05473 and 10.02270
MHz respectively.

T3

Repeat the above procedure except tune the receiver to 10,09999 and 10,05474
MHz respectively.

The output level on the coaxial cable inposition 5 should be greater than
0.25 V peak to peak into a 50 Ohm load.
CONNECT IONS :

P1, position 3 -- Reference input, 1 MHz
P1, position 5 == Fine RF output from module to output loop

P2, Pin 1 -— + 16 VYOC

P2, Pin2 =~=-+ 8 VDC

P2, Pin 3 -- Ground

P2, Pin 4 -- SYN EN (Synthesizer enable pulse to latch data)
P2, Pin 5 == FINE DATA (Fine Loop data)

P2, Pin 6 == SYN CLK ({Synthesizer data clock)

P2, PIn7 == V¥CO LO

P2, Pin 8 -- VCC HI

P2, Pin & -- VCO MED

P2, Pin 11 -- BFO ON/OFF signal to BFO module

P2, Pin 12 == Fault (Low in fault -- common with other faults in receiver)
P2, Pin 13 == =16 VOC

P2, Pin 14 -- Test point, Loop control voltage
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BFO MODULE

The BFO module suppiies a phase locked signal from 445,01 to 464.99 kHz in 10
Hz steps to the Detector module. [t uses the ! MHz reference frequency from
the Reference module and serial data from the CPU module.

Refer to the module assembly drawing, board assembly drawing and the schematic
diagram for this module.

The 1 MHz Reference frequency enters the Module via the coaxial cable in P1,
position 2 where it is split for use by the 500 kHz L.0, circuit, a buffer
amp | ifier to distribute this signal to other modules in the receiver, and the
Multi-function Synthesizer chip U3.

The 500 kHz LO signal is used in the Detector module. This signal is obtained
by passing the 1 MHz signal through NPN buffer amplifier Q4 which drives the
pin 3 clock input port of divide-by=two counter UlA. I[+s output from pin 1 is
filtered and placed on the 500 kHz L.0. output cable in P1, position 3.

The reference signal is also coupled through C25 to RF amplifier Q5 and
associated components and Is routed to the output on P!, position 1. This
signal is amplified and buffered in this module rather than the Reference
module due to the lack of enough coaxial cable connectors in *the Reference
module.

The VCO in this module is a Hartley type oscil lator nearly ldentical with the
VCOs found in the three Loop Modules. Its output range 1s 44.501 +o 46.499
MHz in 1 kHz steps, and is composed of JFET Q1, transformer T1, varactor diode
CR1, and associated components. NPN transistor Q3 acts as a switch to disable
the YCO on computer command (through the Fine Loop Module shift register).
Diode CRZ detects the oscillator signal to provide amp!itude contro! and
amplifier Q2 isolates the VCO from the other stages thus improving the
stability of the oscillator,

U5 and U6A, both divide-by~10 counters, use the VCO output to generate a BFC
frequency one one-hundreth the VCO frequency. This signal at 445 to 465 kHz
in 10 Hz steps is filtered and output at P1 position 5 for use by the Detector
Module. U6B is used to provide an auxillary BFO output for other types or
models of receivers using the same module.

Dual Modulus Prescaler U2 Is driven by the VCO frequency as well. This Is a
divide-by-64 or 65 device (selectable via pin 1). U3, which receives its
frequency input from U2, is a multi-function synthesizer chip, incorporating
programmable divider, reference divider and phase detector into a single
package. In addition to the | MHz Reference, U3 also receives data, clock and
enabling inputs from the CPU under program control. The pin 5 Phase Detector
output of U3 is an analog voltage that is app!ied to the cathode of varactor
CRT in the VCO circuit, 2and serves as an error correction signal for the
osciltlator. The pin 7 Lock Detector output of U3 is normally high, pulsing
low when the VCO is not locked on frequency. |f the oscillator is not |ocked,
U4A pin 7 goes low, biasing PNP Q6 to conduct, |ighting the Fault LED CR4. As
the 06 col lector goes high, NPN Q7 conducts, putting a low on *he data FAULT
ifne,
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ADJUSTMENTS: No adjustments are required in normal service. In the event of
component replacement or drift In characteristics, the following VCO
adjustments may be made:

Connect an Oscil loscope through a 10 to 1 probe to TP1. Set the vertical
controls to OC coupling, .5 V/division (Including the probe division)

T1

Tune the receiver to any frequency with the BFO offset and IF shift set to

0.00 kHz., OCbserve the Oscil loscope and check if the voltage at TP1 is + 2.5 *
0.25 VDC. I f i+ 1s not, adJust T1 as required to make It so.

Adjust the BFO Offset from -9,9999 to + 9,9999 kHz while cbserving TP1. The
voltage should remain above + 2 VDOC and below +3 VDC,

The output level on the coaxial cable in positions 4 and 5 should be between
0.45 and 0.90 V peak to peak into a 50 Obhm load at 445 to 465 kHz.

The output 1evel on the coaxial cable in position 3 should be between 0.45 and
0.90 V peak to peak into a 50 Ohm locad at 500 kHz,

CONNECT IONS:

P1, position 1 -- Reference output, 1 MHz to Step Loop

1
P1, position 2 =-- Reference Input, 1 MHz from Reference Module
P!, position 3 -- 500 kHz LO output, to Detector Modute
4
5

P1, position 4 == AUX BFO output, 455 kHz spare (for other medel receivers}
P1, position MAIN BFO output, 455 kHz to Detector medule

P2, Pin 1 -- + 16 VOC
P2, Pin 2 -- + 8 VDC
P2, Pin 3 == Ground
P2, Pin 4 «= SYN EN (Synthesizer enablie pulse to latch data)
P2, Pin 5 -- BFO DATA
P2, Pin 6 -- SYN CK (Synthesizer data clock)
P2, Pin 11 == BFO ON/OFF from Fine Loop module
P2, Pin 12 -- Fault (Low in fault == common with other faults in recelver)
P2, Pin 13 -~- - 16 VDC
PZ, Pin 14 -- Test point, Loop control voltage
@ CcuBsIiC COVIMUNICATIONS | BFO MODULE 2140-1109 2
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CPU MODULE

The CPU module provides all the control signals to the various modules of the
recelver from front panel contro! operations and data sent over +he remote
control bus.

Refer to the module assembly drawing, board assembly drawing and the schematic
diagram for this module.

U5 is a microprocessor chip performing al | the receiver control functions.
The application of DC power is sensed at pin 33 by the charge on C4 through
R8. CR! is used to discharge C4 quickly when power s removed. MOS-FET
switch transistor Q1 is used by the processor to reset itself during a
powerdown sequence by the port |ine from U6. This prevents inadvertent
control states from being set into the receiver circuits.

The processor clock is crystal control led by the 4.9152 MHz crystal (Y1)
between pins 10 and 11 and associated components. Address lines A8 through
A15 are found on pins 1 through 8, Pins 12 through 19 are bi-directional
muttiplexed Address and Data lines ADO t+hrough AD7. Pln 21 is the Non-
Maskable Interrupt line, which provides the indication of incipient loss of
power by means of the voltage comparator comprised of U10a and associated
voltage divider components.,

Address Latch U9 provides EPROM U4 with address Iine 0 - 7 data under a (!ow)
enable pulse at pin 11, which originates in the microprocessor, The Address
Latch Enable (U5, pin 30) line controls both the Address Latch U9 and the
Programmable Peripheral Interface (U6 pin 11), as wel!l as the Panel Interface
Module and the IEEE-400 or Paralle! Bus Interface Module. This line is held
high to enable data, and low to enable address information.

Program Memory is stored in U4, an erasable programable read-on !l y-memory
(EPROM). Chip Enable (CE/) s provided by the processor on address |line Al4.
Output Enable is a low put on pin 22 by the processor Read | ine (U5 pin 32).,
This line also enables U6, 7 and 8, as wel |l as other devices in the Panel
Interface and Bus Interface Modules. U3 is an Address Decoder generating Chip
Select signals for U6, 7 and 8, as well as other devices in the Panel
Interface and Bus Interface Modules.

U6 is a programmable device known by the acronym RIOT (RAM, 1/0 ports, Timer)
which upon processor prompt, interface (or in this case Read) program data to
Qutput or contro! devices in the Preselector, 2nd |F, Detector, Step Loop,
Fine Loop and BFO Modules, Timing is taken from the US pin 9 Clock outpu®.
1/0 or Memory (10/M) selection, in addition to Read and Write instructions,
arrive dlrectly from the microprocessor.

@ CUBIC COMMUNICATIONS | CPU MODULE  2140-1110 1

3 mamnes o Lrmar s

CCi=-113A




U7 (DAC0832) is a Digital to Analog Converter which provides an analog Manual
Gain Control Voltage (0 to +5 VDC +through op amp Ul) to the Detector Module,
from paraliel digital data on the bus.
{(ADC0804) receives an analog 0 to +5V Meter level from the Detector Module
{(via the Audio Board), and makes the digital equivalent data available to the

mu! tiplexed bus.
ADJUSTMENTS: NONE

CONNECTIONS:

Pl

Pin 1 -— +8 VDC
Pin 2 =— +16 VDC
Pin3 == =16 VDC
Pin 4 -- ADR/DATI
Pin 5 -=- ADR/DAT3
Pin 6 — ADR/DATS
Pin 7 == ADR/DAT?
Pin 8 == A9

Ping == A2

Pin 10 -—- A0

Pin 11 -- RO/

Pin 12 -- EN4

Pin 13 -— ALE

Pin 14 -- GROUND
Pin 15 == MGC VOLTAGE
Pin 16 -- ADR/DATO
Pin 17 -- ADR/DATZ2
Pin 18 -- ADR/DAT4
Pin 19 =-- ADR/DAT6
Pin 20 -—— SPARE
Pin 21 ~-- AI10

Pin 22 =-- A1

Pin 23 == METER ANALOG
Pin 24 -- BI

Pin 25 == ENS

P2

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

WD~ i B Wb

Analog to Digital

FAULT/
INTA/
10/M

SYN EN
STEP DATA
BFO DATA
BAND 1
BAND 3

BW 1

AGC EN
DET 0
DUMP

HOLD ©
INTR/

WR/

RESET

SYN CLOCK
FINE DATA
BAND 0
BAND 2

BW O

BW 2
SPARE

DET 1
HOLD 1

Converter US&
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IEEE-488 BUS INTERFACE MODULE

The optional |EEE-488 Bus Interface module receives data from the remote
contral bus and makes it available to the CPU module.

Refer to the module assembly drawing, board assembly drawing and the schematic
diagram for this module.

The operations of this module are under the control of [ts own microprocessar,
U2, Timing for this processor is provided by the 5,76 MHz crystal connected
between pins 2 & 3, and is made available to U4 (the IEEE~488 |nterface
Control ler) and Ul (the Port Expander) from pin 1 Timing Qut. Bi-directional
data to and from the CPU Module (via the mother board and U1} is app!ied to
pins 27 through 34, Multiplexed address/data is output from U2 on pins 12
through 19. Pin 39 is the dedicated Request To Tatk (T0) |ine. The Bus
Interface Fault line is pin 35, which when high (+rue) forward biases {1,
pul ling its collector low, thus enabling (lighting) Fault LED CR1, ALE/ pin
11 is the Address Latch Enable.

Ul is a RAM and Port Expander chip identical to U6 found in the CPU Module.
As on U2, pins 12 through 19 are multiplexed address/data iines from the CPU
module. Pins 21 through 28 are bi-directiona! data lines to the
microprocessor, Rear panel Address switches input Service Request, Talk
Enable, Listen Enable, and address ID selection data to pins 29 through 36 of
Ul (and hence, to U2), Bus lnterface, Read, Write and Address Latch Enable
are applied to Ut on pins 8 through 11, Pin 37 (RINT/) is an interrupt
request line to the Interrupt Control ler.

U6 1is an Address Latch device. 1t simply latches (fransfers) address data
from the data bus to U3 (EPROM) Program Memory on command (LE/, pin 11},
Program memory data is read onto the bus from data |lines DO through D7.

The IEEE-488 Interface Controller, U4, regulates sequencing of control and
data intel ligence (under U2 control) to and from the rear pane! |EEE-488 bus
connector (via U5 & 7). Address/data bus !ines DO through D7 are found on
pins 12 through 19. Pin 1 is the bus transceiver contro! line (high to
transmit, low to receive)l. U5 and U7 are Bus Transceivers interfacing U4 and
the rear panel {(through the Mother Board). U5 handles data information, and
U7 handles control information.

ADJUSTMENTS: NONE
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PANEL INTERFACE MODULE

The primary functions of the Panel interface Module are to sense operation of
keypad and adjustment knob controls, provide drive signals for the front pane!
displays, and provide retention of channe! data and current status of the
receiver during power off-on cycles.

Refer to the module assembly drawing, board assemb|y drawing and the schematic
diagram for this medule.

Function decoding Is accomplished by way of Ul, a one of elght decoder which
selects the proper chip into which to latch data via address !ines A8 - A10.
The EN5 signal and the 10/M signal from the CPU moduile enable the decoder.

Data for the display |ight emitting diodes on the front panel is latched into
integrated circuits U2 through U5. During a decode, the data present on data
l'ines ADO - AD7 |s strobed on the rising edge of the decode pulse into 8-bit
latches U2 through U5. The information is multiplexed at a 2 millisecond rate
under control of interrupts in the CPU module. U2 through U4 are used to
tatch the data corresponding to individual segments of each of 3 display
digits (or elements) while U5 |s used to select one of 6 groups of digits.
Each group of 3 digits is normally selected for 2 mil{iseconds every 16
milliseconds while the bright digit used during adjustment knob operations is
selected for 6 milliseconds each 16 milliseconds.

The keypad encoder U6 provides column strobe output signals to and row input
sensing from the front panel keypad. When a key press is sensed, an interrupt
is generated on the data available output (pin 13) that sets flip/flop UI5.
This generates an interrupt through the interrupt controller U1l which alerts
the CPU to read the keypad data on the data outputs ADO through AD4. The scan
rate of the keypad controller is determined by C3 and is approximately 60 Hz.
The keypad debounce delay is determined by C2 and 1s set for a delay of
approximately 50 mil | iseconds.

Integrated circult U8 serves several functions. When selected by U1, this IC
tatches data from the CPU module. METO and MET1 (pin 19 and pin 18) are
utilized as select lines for signals on the front pane! audio board that are
to be used for bargraph metering purposes. The INH line (pin 17} serves as z
mute control for audio to the headphone jacks on the front and rear panels and
is also applied to the audio hoard.

Two outputs from U8 are used +o control the operation of the power down

memory, Ul12. One output (pin 16) selects the recal | operation on power up
while another output (pin 15) directs U12 to store the current data on power
down.

The encoder direction set output from U8 (pin 14) sets the state of +he
direction flip/flop U15 to the correct polarity when the receiver is powered
up. Subsequent pulses from the front panel shaft encoder set or reset *his
tflop/flop which alerts the CPU, through the interrupt controt ler Ul1, that +he
shaft encoder is being turned and in which direction.

S oTermper DTte Lo lItzutat oo,
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The lccal/remote output from U8 (pin 13) sends pulses through resistor R1 to
the interrupt controller, U11, When the switch is closed (local) no
interrupts are generated and the CPU sets the local mode of operation,
Opening the switch (remote) alerts the CPU to the remote mode of operation.
Keyboard operations are disabled and the Remote operation is enabled in this
mode.

Latching of address !ines A0 through A7 is performed by U9 when +he ALE
(address latch enable) signal strobes the low order address |ines into U9 from
the address/data bus. Channel memory functions are accomplished by latching
ot address locations from U9 and chip select of U10 (pin 18) from function
decoder Ul along with a low loglic level on pins 20 or 21 during memory read
and writes respectively. Address |ines A8 through A10 are brought directly to
u1o.

Interrupt controlier U1l is used to interrupt the CPU when a keypad operation,
ad justment knob operation, or local/remote switch actuatlion occurs. The CPU
then reads tha data from this chip to determine which operation has occurred
and then acknowledges the interrupt to reset the controller.

The non-volatile random access memory (NOVRAM) U12 utilizes logic signals to
control the presentation of four bit data bits on the bus. This prevents U12
from presenting its data on the bus during an actlive address cycle. Address
selection is accomplished using address inputs A0 - A5 which are latched by
U9. Pin 11, the write enable (WE/) controls +he direction of data flow.
Memory store and recal!! operations are directed by inputs latched in US8.
Current data regarding frequency, mode, and other parameters are always
written to the temporary memory portion of this chin. When an imminent loss
of power [s sensed, the CPU directs this temporary data to be stored. After a
power up operation, the CPU calls for a recal | operation to recall data from
the non-volatile to the temporary memory portion of this chip. This date can
then be read and used to restore the operation of +he receiver to the
conditions existing just before the power !oss.

ADJUSTMENTS REQUIRED: NONE
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CONNECTIONS AND SIGNALS:

P1

1 +8 VOC input

2 Segment F1 2 ms multiplex
3 Segment OP1 2 ms multiplex
4 AD1 Address and data bus

5 AD3 Address and data bus

6 AD5 Address and data bus

7 AD7 Address and data bus

8 A9 Address bus

9 Segment E1 2 ms multiplex

10 Segment C1 2 ms multiplex
it RD/ Low for read

12 EN4/ Low for Channel Memory En.
13 ALE High for address true
14 No Connection

15 Segment A2 2 ms multiplex
16 Segment CZ2 2 ms muitiplex
17 Segment £E2 2 ms multiplex
18 Segment DP2 2 ms multiplex
19 Segment F2 2 ms muitiplex
20 Ground

21 Segment G1 2 ms multiplex
22 ADO Address and data bus
23 ADZ Address and data bus
24 AD4 Address and data bus
25 AD6 Address and data bus
26 A8 Address bus

27 At10 Address bus

28 Segment D1 2 ms multiplex
29 Segment B! 2 ms muitiplex
30 Segment A1 2 ms multiplex
31 EN5/ Low for Port Enable
32 No Connection

33 No Connectlion

34 Segment B2 2 ms multiplex
35 Segment D2 2 ms multiplex
36 No Connection

37 Segment G2 2 ms multiplex

o
N

OGO~ OV B N

No Connection

INTR
MET1

No Connection

INTA
10/M
DG5
DG3
DG1
Segment F3

Segment DP3

Segment C3
Segment A3
Column 2
Column 4
Row 1

Row 3

Local Switch Ground for local

2 ms out of 16 high
2 ms out of 16 high
2 ms out of 16 high
2 ms multiplex

2 ms multiplex

2 ms multiplex

2 ms multiplex
Keypad

Keypad

Keypad

Keypad

Encoder Phase B

+ 5 VOC

INH Low to Tnhibit audio
Meter select (Binary)
Remote |nterrupt
WR/ Low for write to memory or
out of 16 high

METO
RINT

0G6

DG4

DGZ
Segment E3
Segment G3
Segment D3
Segment B3
Column 1
Cotumn 3
Column 5
Row 4

Row 2

2 ms

2 ms out of 16 high
2 ms out of 16 high
2 ms multiplex

2 ms multiplex

2 ms multiplex

2 ms multiplex
Keypad

Keypad

Keypad

Keypad

Keypad

Encoder Phase A

Low for interrupt
Meter select (Binary)

Low for interrupt acknow!ledge
Low for memory, high for 0

© CUBIC COMMUNICATIONS

Todn es

PANEL

INTERFACE MOD.

2140-1116 3

CCI=113A







POWER SUPPLY MODULE

The power supply medule furnishes DC voltages to all modules from +he AC power
line. This power supply is a switching mode type to minimize power
dissipation and heat build-up In the power supply and in the receiver chassis.
All Tnputs and outputs are extensively filtered to prevent RF noise from the
power supply from appearing in the signal path,

The power supply is packaged in a completely shielded module similar to +he
other modules In the receiver although the power supply module is slightly
thicker than the other modutes. This shielding serves also to isolate any RF
nolse generated in the power supply from the signal path,

Refer to the module assembly drawing, board assembly drawing and the schematic
diagram for this module.

AC input voltage Is applied to pins 2 and 5 of the high vol tage input
connector., This connector s similar to the coaxial connectors in many of +he
other modules except for the type of contact pin used. CR14 is a metal oxide
varistor (MOV) used to clip high voltage transients that may be present.

The AC line radio frequency interference (RFI) filter is comprised of
capacitors C28, C29, C30, bifilar wound dual RF choke L9, capacitors C25, C26,
C27, separate RF chokes L7 and L8, and capacitor C21. Neon bulb DS1 and
associated resistors is used to indicate a fault in the modul!e under the
control of opticaliy isolated thrysistor Ul and will be discussed later.

Bridge rectlfier CR13 converts the AC input voltage to DC and stores the
resultant DC voltage In capacitors C20 and C22, Voltage selector switch S
configures the rectifier for a2 full wave bridge in the 220 V position and for
a full wave voltage doubler in the 110 V position. MOV device CR12 c!ips any
high voltage transients that have passed through the initial MOV device while
thermistors RT1 and RTZ |imit the surge current into the capacitors when the
unit is first turned on and the thermistors are cold or at the receiver
ambient temperature.

The rectified DC voltage is applied to the primary winding (Pins 10 and 2} of
power fransformer T1 through fleld effect transistor (FET) Q4 and current
sense resistor R26. The switching of Q4 under the control of integrated
circuit U2 changes the DC voltage back into AC at a frequency of approximately
65 KHz with a control led on-oft ratio so as to regulate the effective vol tage
appearing across each of the transformer secondary windings. Diode CR2
together with C1, R8, and RY provide transient suppression when Q4 is turned
off.

When the unit is first turned on, FET Q1 is turned on by means of the voltage
developed across R5 and R39. Zener diode CR!1 |imits the bias voltage appi ied
to Q1 and Q2 Is turned off initially. The conduction through §1 pravides an
operating voltage for U2 which then pulses Q4 on and off to create +he AC
voltage. As a voltage is developed across the secondary winding between Pins
1 and 11 of T1, the DC voltage developed by CR3 across C24 then turns 02 on
and Q1 off. The operating voltage for U2 then is app!ied through CR5 and CR6.
CR4 insures that the base-emitter junction of Q2 is never reverse biased by
more than 0.7 vol+s.
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The DC voltage across C24 is sensed by integrated circuit U2 and is used to
control the duty cycle of the AC voltage across the primary of T1, The
regulation of this voltage thus serves to control the other voltages as
desired for use by the other modules in the receiver. The voltage across
R26 1s sensed to insure that the peak currents through ¢4 are not excessive
such as those that may result from a component failure in the power supply or
a short circuit on the output of the power supply.

Each of the three desired output voltages is developed in essentially a
similar manner. Refering to the connections shown to +he right of transformer
T1 on the schematic diagram, each supply consists of & ha!lf wave rectifier
diode, a set of energy storage capacitors, and an RF| filter consisting of
alternate capacitors and inductors. These rectifier convert the AC voltage
appearing across the transformer back into DC at +he desired lower voltages.
Thus the transformer, switching transistor, and output rectifiers serve to
form a DC to DC converter.

Each of the separate output voltages is sensed by comparison with a reference
voltage developed by voltage regulator U3, The separate comparator sections
of U4 are summed in an OR connection at the Input (gate) of Q6. Any voltage
sensed to be below i+s fault threshold will cause 2 low voltage at the gate of
Q6 thus turning it off and turning Q5 on. This causes the FAULT / at pin 8 of
P2 to be low and signal a fault to the CPU module.

The fault condition resulting In the turning off of Q6 would also result in
the light emitting diode (LED) section of Ul to be turned off, thus turning

off t+he thyristor section and allowing DS1 to become il luminated. With the
unit operating normally, Q6 Is turned on thus al lowing conduction through the
LED section of Ul and DSt is not il luminated. Note that operating DS1 from

the AC line In this manner al lows a fault to be indicated (at least on the
module) with the nc other components operating.

ADJUSTMENTS REQUIRED: NONE

CONNECTIONS AND VOLTAGE LIMITS:

AC Line =--— Pins 2 and 5 of P1 (High Voltage Inserts)
100 to 130 or 200 to 260 VAC RMS

Ground -=- Pins 1, 13, 14, and 25 of P2

+16V == Pins 10, 11, 22, and 23 of P2 S
+15 +o +17 VDC

-16¥ == Pins 3 and !6 of P2 - c
~-15 +o0 -17 VOC

+8V -- Pins 5, 6, 18, and 19 of P2 7
+7,5 to +8,5 VOC

Fault —- Pin 8 of P2
Low indicates fault condition (common with other faults!}
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REFERENCE and 2nd LO MODULE, 10 MHz

The Reference module supplies the 1| MHz reference frequency to all synthesizer
modultes and the 40 MHz 2nd Local Oscil lator signal +o the 1st+ IF module. This
module uses an internal 10 MHz TCXO or OCXO and an external 10 MHz reference.

Refer to the module assembly drawing, board assembly drawing and the schematic
diagram for this module.

Y1 is a temperature compensated crystal oscil lator (TCX0) or oven control led
crystal osciltlator (OCX0) whose 10 MHz output is buffered by amplifier Q1 and
applied to gate UIC, External reference signals (if used) are present at PI,
on the coaxial cable in position !, and drive buffer amplifier Q2. The output
signal from Q2 is applied to gate U1A.

If the externa! reference selector signal (REF SEL) applied to pin 9 of
connector PZ is not low or grounded (as determined by the positicn of the rear
panel reference selector switch), UlA is enabled and the external reference is
selected. |f the REF SEL signal is low, UIC is enabled and the internal
reference is selected. The selected signal is gated by UIB and app!ied +o U3A
where it is divided in frequency by 10. The resul+tant 1 MHz signal used as a
source of the reference frequencies used in the Step and Fine Loop Modules, as
well as the BFO Module. The optional 1 MHz reference module has the divide by
10 circueit of U3A bypassed.

The undivided reference signal is applied to ampiifier Q3 via the |ow pass
filter comprised of C11, LY, and C12. This fil ter removes all harmonics of
the reference signal thus providing a sinuscidal signal to the REF OUT coaxia!
cable in connector position 3 of P,

The ' MHz signal is app!ied to U4B and U4C that act as buffer amplifiers for
the signals applied to the BFQ and Fine Loop modules respectively. These
outputs are also filtered to remove harmonics of the 1 MHz signal.

The 2nd L..0. signal is generated by +the 20 MHz Voltage Control led Crystal
Oscillator (VCX0) comprised of crystal Y2, NPN transistor Q4, varactor CR2Z and
associated components. The cutput from Q4 is multiplied in frequency by two
by Q5 and filtered by the tuned circuit consisting of T1 and C28. This signal
at 40 MHz is further ampliified and filtered by Q6 and T2/C33 before passing
through the low pass filter comprised of C36, L4, and C37 and being app!ied to
the 2nd Mixer of the recefver in the !st IF module.

The 20 MHz VCXO signal is divided by 40 in U6 and applied to one Input of U4D.
The 1 MHz reference signal is divided by 2 in U3B and applied to the other
input of U4D., U4D acts as a phase detector and corrects the frequency of the
VCX0 as required to make the 2nd LO output signal at 40 MHz exactly 40 times
the frequency of the 1 MHz reference signal,

© CUBIC COMMUNICATIONS | REFERENCE MODULE 2140-1135 1
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ADJUSTMENTS:
Yt, adjustment screw

Insure that the rear panel REF SELECT switch is set to the INT position.
Measure the fraequency on the REF OUT coaxtal! cable in position 3 of P1. |If
this frequency Is not exactiy 10.000000 MHz, adjust the trimmer capacitor on
Y1 through the hele In the top of the module. [t will be necessary to remove
the Phillips head screw to gain access to the adjustment and the screw should
be replaced after the adjustment is made.

TY, 12

Adjust Tt and T2 for maximum 40 MHz output signal on the coaxial cable in
position 2 of P1.

c24

Adjust C24 for a voltage of +2,5 + 0,25 VDC on the testpoint connection to P2,
pin 14,

CONNECTIONS:

P1, posltion 1 -- External Reference In, 10 MHz

P1, position 2 =— 2nd LO Out, 40 MHz

P1, position 3 =- Reference Out, 10 or 1 MHz

P1, position 4 -~ BFO reference, 1 MHz

Pt, position 5 =~ Fine Loop Reference, 1 MHz

P2, pin 1 =-- +16 VDC

P2, pin2 =--+ 8 VDC

P2, pin 3 =-- Ground

P2, pin 9 =-- Reference Selector (high for external, low for internal)

P2, pin 12 -- Fault (low for fault)
P2, pin 14 == Test point, VCO control voltage

Q@ CUBIC COMMUNICATIONS | REFERENCE MODULE 2140-1135 2
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REFERENCE and 2nd LO MODULE, 1 MHz

The Reference module supplies the 1 MHz reference frequency to all synthesizer
modules and the 40 MHz 2nd Local Oscillator signal to the 1st IF module. This
version of the Reference and 2nd L.0. module uses an interna! | MHz TCXO and

an external reference of 1 MHz.

Refer to the module assembly drawing, board assembly drawing and the schematic
diagram for this module.

Y1 is a temperature compensated crystal oscil lator (TCX0) whose 1 MHz output
is buffered by amptifier Q1 and applied to gate UIC. External reference
signals (if used) are present at P1, on the coaxial cable In position 1, and
drive buffer amplifier Q2. The output signal from Q2 is applied to gate UTA,
I'f the external reference selector signal (REF SEL) applied to pin 9 of
connector P2 [s not low or grounded (as determined by the position of the rear
pane! reference selector switch), UIA is enabled and the externa! reference is
selected, If the REF SEL signal is low, UIC is enabled and the internal
reference is selected. The selected signal is gated by UIB. The 1 MHz signal
used as a source of the reference frequencies used in the Step and Fine Loop
Modules, as well as the BFQ Modulie,

The reference signal s applied to amplifier Q3 via the low pass tilter
comprised of C11, L1, and C12. This filter removes all harmonics of the
reference signal! thus providing a sinusoidal signal to the REF OUT coaxial
cable in connector position 3 of PI.

The 1 MHz signal is applied to U4B and U4C that act as buffer amplifiers for
the signals applied to the BFO and Fine Loop modules respectively. These
outputs are also filtered to remove harmonics of the 1 MHz signal.

The 2nd L.O. signal is generated by the 20 MHz Vol tage Control led Crystal
Oscil lator (VCX0) comprised of crystal Y2, NPN transistor Q4, varactor CR2 and
associated components. The output from Q4 is mul+iplied in frequency by two
by Q5 and filtered by the tuned circuit consisting of T1 and C28. This signa!
at 40 MHz Ts further amplified and filtered by Q6 and T2/C33 before passing
through the low pass filter comprised of C36, L4, and C37 and being applied to
the 2nd Mixer of the receiver in the 1st IF module.

The 20 MHz VCXO signal is divided by 40 in U6 and applied to one input of U4D.
The 1 MHz reference signal is divided by 2 in U3B and applied to the other
input of U4D., U4D acts as a phase detector and corrects the frequency of the
VCXO as required to make the 2nd LO output signal at 40 MHz exactly 40 times
the frequency of the 1 MHz reference signal.
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ADJUSTMENTS:
Y1, adjustment screw

Insure that the rear panel| REF SELECT switch is set to the INT position.
Measure the frequency on the REF QUT coaxial cable in position 3 of P1. If
this frequency is not exactly 1,000000 MHz, adjust the trimmer capacitor on Y1
through the hole in the top of the module., |t will be necessary t¢ remove +the
Phillips head screw to gain access to the adjustment and the screw should be
replaced after the adjustment is made.

T, T2

Adjust T1 and T2 for maximum 40 MHz output signal on the coaxial cable in
position 2 of P1.

C24

Ad Just C24 for a voltage of +2.5 * 0.25 V¥DC on the testpoint connection to PZ,
pin 14,

CONNECTIONS:

P1, position ' == External Reference In, 10 MHz
P1, position 2 =-- 2nd LO Out, 40 MHz

P1, position 3 -- Reference Out, 10 or 1 MHz
P1, position 4 =- BFO reference, 1 MHz

P1, position 5 == Flne Loop Reference, 1 MHz

P2, pin 1 -= +16 VDC

P2, pin 2 =-- + 8 VOC

P2, pin 3 -- Ground

P2, pin 9 ~- Reference Selector (high for external, low for internal)
P2, pin 12 -- Fault (low for fault)

P2, pin 14 -- Test point, V¥CO control voltage
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DISPLAY BOARD
The display board contains all of the front panel display components and
drivers for these components. The data is latched to the Display board from
the Panel Interface module and converted to current levels necessary to drive
the display LEDs.

Refer to the board assembly drawing and the schematic diagram for this board.

The display is organized as 3 groups of 6 digits having 8 segments each,

Norma| intensity digits are turned on for 2 mi!liseconds every 16 mil | iseconds
(a refresh rate of 62.5 Hz) while the intensified digit (when enabled) is
turned on for & mil|iseconds every 16 mil | |seconds.

Ul through U4 are 8~channel drivers +that receive Panel !nterface Module data
on J1. Ul serves as a driver for the PNP digit group driver transistors Q1
through Q6. These transistors, when biased to conduct, enable a group of 3
digits (l.e. Q1 enables DSt, 7 and 13).

Segment drivers U2 through U4 will, upon receipt of data, place loglic levels
on their parallel outputs necessary to il luminate the selected segments of the
display elements. Since only one digit group at a time is enabled, the data
from one segment driver is directed to only one digit. Bargraph displays CR1
and CRZ as wel | as annunciators CR3 through CR8 are treated as segments of
digits. The resistors serve to control the current to each display LED.

ADJUSTMENTS REQUIRED: NONE

CONNECTIONS: J1 ONLY

PIN SIGNAL PIN SIGNAL
1 +8 RTN (Ground at power supply) 18 Al
2 +8 RTN (Ground at power supply) 19 DP3
3 DP2 20 + 8 VDC
4 DP1 21 G3
5 G2 22 + 8 VOC
6 G1 23 F3
7 F2 24 DG6
8 F1 25 E3
9 E2 26 DG5S
10 E1 27 C3
1 D2 28 DG4
12 D1 29 D3
13 €2 30 DG3
14 C1 31 B3
15 B2 32 DG2
16 B1 33 A3
17 A2 34 DG1
@ CcuBIC COMMUNICATIONS | DISPLAY BOARD 2140-2016 1
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AUDIO BOARD

The Audio board provides amplification of the audio signal from the Detector
Module for application to the headphones jacks and the 600 Ohm balanced |ine
audio output from the receiver, the detection of audio signa! level! for
metering purposes, and the signal selection gate for metering purposes.

Refer to the assembly drawing and the schematic diagram for this board.

The audio signal from the Detector Module enters at J3 pin 16 and s applied
to both the Metering Select and the Audic Inhibit circuitry. U3B simply acts
as a switch to pass or inhibit the audio signal under CPU control to provide
the squelch function. The Audio Inhibit iTne on J3 pin 12 is set high to
enable the signal at the U3B output. A low on *this line disables (inhibits)
the signal.

C24 couples the audio signal both to the front panel! volume control
potentiometer (through J2/P2), and +o buffer ampiifier U2A, U2B drives +the
primary of transformer T!, which produces a 600 ohm balanced |ine signal. L1,
L2 and C5 through C8 form a filter designed to exclude external RF signals
from the audio amplifiers. Audio from the Volume Control on the front panel
drives amplifier U6, whose filtered output signal is made available to the
front pane! headphone jack via J1.

Meter Select switch U3A serves as a 1-pole/4-throw switch under CPU control.
Wihen selected, the audio signal 1s processed by detector U1B (with CR2 and
CR3), peak detector UIC (with CR4 and C3) and associated components for analog
level, and Is subsequent!y routed to U3 pin 13, The FM viideo signal at P3
pin 14 is converted to a 0 to +5V signal |evel by UlA, and is routed to U3 pin
12 in the same manner as the detected Audio signal. The Signal Strength
analog tine from the Detector module is connected to U3 pin 11,

The CPU module selects the desired signal for metering purposes via the MET 0
and MET 1 select |ines on J3, pins 10 and 11 respectively. The selected
signal is thus made available to the A/D converter on the CPU module via the
Meter Analog line on J3, pin 13, The signal strength signal is used for
squelch as wel | as scan or sweep stop purposes in addition to front panel
bargraph metering while the other signals are selected only when those
metering functions are required.

ADJUSTMENTS: NONE

CONNECTIONS:

J1 Headset Jack connection J2 Volume Control connecticn

1 Audio ground for headphones 1 Audio ground (Volume Control low)
2 Optional speaker connection 2 Veolume Control wiper

3 Ring contact on Headset jack 3 Volume Control high

4 Tip contact on Headset jack

Note: Ground connections to board only, not to chassis
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CONNECTIONS: (Centinued)

J3 == connector to motherboard

Pin 1 == 600 Ohm balanced audio (Paired with Pin 3)
Pin 2 =-- Headphones audio, tip
Pin 3 -- 600 Ohm balanced audio (Paired with Pin 1)
Pin 4 == Headphones audio, ring
Pln5 --- 16 VDOC
Pin 6 == Audio Ground (Not chassis ground except at detector module)
Pin 7 == No cennection
Pin 8 =-- Audio Ground (Not chassis ground except at detector module)
Pin 9 =-—+ 16 VDC
Pin 10 == MET O (Binary meter selection)
Pin 11 == MET 1 (Binary meter selection)
Pin 12 =-- Audic inhibit (Low when audic inhiblted)
Fin 13 -- Meter Analog ( 0 to + 5 VDC +to CPU)
Pin 14 -- FM Video {From Detector)
Pin 15 -- Signal Strength analog (From Detector)
Pin 16 -- Detector Audio {From Detector)
QCUBIC COVMUNICATIONS | AUDIO 80ARD  2140-2019 2
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