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RF COMMUNICATIONS

Equipment manufactured by Harris Corporation, RF Communications Group meets stringent quality and
safety standards. However, high voltages are present in many radio products, and only a skilled technician
should attempt to remove outer covers and make adjustments or repairs. All personnel who operate and
maintain the equipment should be familiar with this page as a safety preparedness measure. Although this
procedure is reproduced as a service to the personnel involved with this equipment, Harris Corporation
assumes no liability regarding any injuries incurred during the operation and repair of such equipment, or the
administration of this suggested procedure.

ELECTRICAL SHOCK: EMERGENCY PROCEDURE

The victim will appear unconscious and may not be breathing. If the victim is still in contact with the voitage
source, disconnect the power source in a manner safe to you, or remove the victim from the source with an
insulated aid (wooden pole or rope). Next, determine if the victim is breathing and has a pulse. If there is a
pulse but no breathing, administer artificial respiration. If there is no pulse and no breathing, perform CPR (if
you have been trained to do so). If you have not been trained to perform CPR, administer artificial respiration
anyway. Never give fluids to an unconscious person.

WHEN BREATHING STOPS

FIRST, send someone to get a DOCTOR.
THEN, administer first aid to restore
breathing (artificial respiration):

1 IF A VICTIM APPEARS TO BE UNCONSCIOUS

TAP VICTIM ON THE SHOULDER AND SHOUT,
“ARE YOU OKAY?”

2 IF THERE IS NO RESPONSE

TILT THE VICTIM'S HEAD, CHIN POINTING UP. Place one hand
under the victim's neck and gently lift. At the same time, push with
the other hand on the victim's forehead. This will move the tongue
away from the back of the throat to open the airway.
IMMEDIATELY LOOK, LISTEN, AND FEEL FOR AIR.
While maintaining the backward head tilt position, place your cheek
and ear close to the victim's mouth and nose. Look for the chest to
rise and fall while you listen and feel for the return of air. Check for
about five seconds.

3 IF THE VICTIM IS NOT BREATHING
GIVE FOUR QUICK BREATHS.
Maintain the backward head tilt, pinch the victim's nose with the hand
that is on the victim's forehead to prevent leakage of air, open your
mouth wide, take a deep breath, seal your mouth around the victim's
mouth, and blow into the victim's mouth with four quick but full
breaths just as fast as you can. When blowing, use only enough time
between breaths to lift your head slightly for better inhalation.
If you do not get an air exchange when you blow, it may help to
reposition the head and try again.
AGAIN, LOOK, LISTEN, AND FEEL FOR AIR EXCHANGE.

4IF THERE IS STILL NO BREATHING
CHANGE RATE TO ONE BREATH EVERY FIVE SECONDS.

For more information about these and other lite-saving techniques. contact your Red Cross chapter for training
“When Breathing Stops” reproduced with permission from an American Red Cross Poster
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SPECIFICATIONS FOR LF/MF/HF SYNTHESIZED RECEIVER

Frequency Range:
Frequency Resolution:

Tuning:

Tuning Time:

Frequency Stability - Internal:

FREQUENCY STANDARD I/O
Input:

Output:

Channel Memory:

Scanning:

Readout/Display:

BFO:

Remote Control:

Remote Control Functions:

Internal Preselector:

Maximum Signal input:

Modes of Operation:

COR:

viii

14 kHz t0 29.999999 MHz
1 Hz increments standard

Continuous via tuning wheel in seven selectable
rates or direct entry via keypad.

Tuning time between any two frequencies is less
than 20 msec.

+ 0.5 partin 107-Standard

1 MHz, 0 dBm minimum
1 MHz, 0 dBm minimum

100-channel capacity capable of being loaded
locally or remotely with complete receiver
parameters.

Scan any set of consecutive channel numbers
(channel scan) or one of the ten preprogrammed
sets of random channel numbers (group scan).

Receiver frequency, BFO frequency offset,
channel assignment, mode, IF BW/filters, AGC,
BITE, dwell, scan group.

10 Hz synthesized tuning, +9.99 kHz.

A microprocessor-based system capable of

accepting asynchronous serial data in accordance
with MIL-STD-188C.

Frequency, Channel Select, IF BW, Mode, AGC-
TC, BFO, Fault-BITE Status, Scan Select, RF/IF
Gain, and Channel Load.

Digital Preselector - standard

Receiver protected at 25 watts available power
input.

CW, 2-1SB, AM, FM, LSB, USB, FSK with external
demodulator.

Carrier Operated Relay
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SPECIFICATIONS FOR LF/MF/HF SYNTHESIZED RECEIVER (Cont.)

Sensitivity:

IF Bandwidths:

INTERMODULATION
In-Band:

Out-of-Band:

Cross Modulation:

Reciprocal Mixing:

Quieting Ultimate (S + N} = N:

SPURIOUS RESPONSES
Image and IF:

Spurious:

AGC
Range:

Time Constants:
Attack Time:
Decay + Hang Times:

For 10dB (S + N) + Nratio

CW: 0.2 uV (300 Hz)

AM: 2.5uV (6 kHz)

SSB: 0.6 pv

Note: Below 200 kHz, sensitivity may degrade 14
dB.

IF Filter: 3dBBW (kHz)

CwW: 0.3
AM: 6.0
FM: 16
USB: 2.7
LSB: 2.7

-40 dB or better for (2) 50 mV (-13 dBm) signals
within the IF passband.

-90 dB or better for (2) -20 dBm signals separated
100 kHz or more.

10% or better fora900 mV (+ 12 dBm) 30%
modulated interfering signal removed 100 kHz
or greater from the desired signal of 30 uV (-77
dBm).

The apparent noise appearing at the Receiver
input when in a 3 kHz bandwidth, caused by a
-17 dBm signal 100 kHz off tune, is less than 0.3
uV (-117 dBm).

35d8.

-80dB

Internal -101 dBm equivalent or less, external -80
dB.

<3 dB audio output variation for 2 pV to 200 mV
signal range. (Threshold internally adjustable
from 1.0t0 5.0 pV).

3ranges

<20 msec

Fast: <35 msec

Medium: 200 * 50 msec

Slow: 2.5 * 5sec

Manuai: 100 dB range
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SPECIFICATIONS FOR LF/MF/HF SYNTHESIZED RECEIVER (Cont.)

AUDIO OUTPUTS:

Phone: + 15 dBm/600 ohms/5% distortion
Line Output: + 15 dBm/600 ohms/5% distortion
Hum and Noise: Less than 35dB
Pass Band Ripple: 3 dB max.
IF Outputs: 455 kHz.
Built-In Test Diagnostics: Fault isolation to module with front panel

alphanumericindication.

Power Requirements: 115 Vac, 60 Hz, 90 watts
Temperature: Operating: 0°Cto +50°C
Non-Operating: -62°Cto +71°C
Humidity: 0to95%
Size: Rack mount and desk mount capability
5.25H x 19 W x 19.5 D (behind front panel)
in. max.

(13.3Hx48.3Wx49.5Dcm).

Weight: 40 |bs. (18 kg)
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ABOUT THIS MANUAL

ABOUT THIS MANUAL

This instruction manual is divided into five general
information sections (blue tabs), and 16 unit
instruction sections (white tabs). Installation,
operation, and maintenance procedures as well as
a comprehensive technical description are included
in the general information tab sections. The 16
unitinstruction sections include detailed circuit
descriptions, parts lists, component location
drawings and schematic diagrams for the sub-
assemblies of the Receiver. Data sheets for the
integrated circuits used in this Receiver are
included in the appendix for the user’s
convenience.

xi/xii
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SECTION 1
INTRODUCTION
1.1 INTRODUCTION

This manual contains information necessary to install, operate, maintain, and repair the Receiver. This
manual is subdivided into the following sections.

L Section 1:  Introduction. Includes basic description, feature highlights, optional auxiliary
equipment, etc.

° Section 2:  Installation. Includes site selection, power requirements, mechanical installation,
interconnect requirements, initial setup and power on, and functional checkout.

L Section 3:  Operation. Includes general operating instructions, control, and indicator
descriptions.

° Section4:  Technical Description. Contains general receiver characteristics, receiver block
diagram, AGC-gain distribution chart, and signal path and synthesizer functional
descriptions.

] Section5:  Maintenance: Contains general repair techniques, component handling
techniques, self-test (BITE) descriptions and error code listings, receiver
performance test procedures, and component data sheets.

o Unit Main Chassis thru A25: These sections include detailed circuit descriptions,
Instruction component location diagrams, parts lists and schematic diagrams for all
subassemblies in the Receiver.

1.2 GENERAL DESCRIPTION

The Receiver is designed to deliver high performance synthesized reception operating in the AM, CW, FM,
USB, LSB, and ISB modes tuning to signals from 14 kHz to 29.99999 MHz (in 1 Hz increments) utilizing digital
tuning techniques. Up to 100 channels can be programmed for frequency, detection mode, filter bandwidth,
AGCmode, and BFO offset, and recalled individually, or scanned sequentially or in groups. The Receiver
contains a comprehensive built-in test equipment (BITE) network which allows extensive microprocessor
controlled self-testing to isolate faults at the modular level. Typical Receiver applications are illustrated in
figure 1-1.

Manual tuning and channel selection is activated via a front panel touch pad or tuning wheel. Operating
parameters such as detection mode and filter bandwidth (CW -.3 kHz; AM, 6 kHz; USB/LSB - 2.7 kHz; FM - 16
kHz) and AGC mode (slow, medium, fast, off) are pushbutton selectable. Receiver operating parameters and
self-testing results are displayed on two front panel numeric and alphanumeric displays. Full remote control is
built-in as a standard feature and is compatible with MIL-STD-188C.

Rear panel connectors include an N type coaxial connector for the RF antenna input and BNC 50-ohm
connectors for the following inputs/outputs: filtered 455 kHz IF output, unfiltered 455 kHz DSB output, ISB
output, 1 MHz frequency standard input, and frequency standard output. Additionally, other connectors
allow access to 600-ohm line audio outputs, remote control inputs and outputs, and other functions (see
table 2-3).
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The Receiver is entirely modular in design to facilitate maintenance. The unit may be rack mounted with the
following considerations.

Dimension-5.25H x 19.0 W x 19.5 D (less front panel projections) inches maximum (13.3 H x 48.3
Wx49.5Dcm)

Weight - 40 pounds (18.1 kg)

Power requirements - 115 Vac, 60 Hz, 90 watts

Note that a complete listing of all Receiver specificationsis included at the front of this manual.
1.3 RECEIVER FEATURES

This high performance Receiver utilizes the latest device technology and circuit design. The microprocessor
based architecture allows for a cost effective design with the following versatile features.

Synthesized digital tuning and readout in 1 Hz steps from 14 kHz to 29.99999 MHz.
Keyboard control
Continuous single knob tuning

Full remote control by digital asynchronous commands with a wide variety of standards and
rates.

Built-in test equipment (BITE) fault isolation to replaceable module level.

Preset channel memory - Up to 100 front panel programmable channels can be stored in a
nonvolatile memory. Frequency and mode are stored in memory for instant recall.

Channel scanning - Automatically searches programmed channels, with a selectable dwell time.
Synthesized variable BFO offset- +9.99 kHz in 10 Hz steps.

Diversity capability - With external RF-575 Diversity Combiner.

Multimode operation - Including USB, LSB, ISB, CW, AM, and FM. (FSK optional.)

COR (Carrier Operated Relay) - Operated from a front panel control.

Plug in subassemblies - All subassemblies can be replaced using common hand tools.

1.4 COMPATIBILITY

This Receiver is compatible with the following RF products:

RF-551A Preselector

RF-575 Quad Diversity Combiner
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RF-7405 Remote Control

RF-777 Remote Control

1.5 CUSTOMER OPTIONS

RF-7110 Adaptive Controller

Table 1-1is a list of optional equipment.

RF-567

RF-575

RF-593

Number

RF-594-01

RF-594-02

RF-594-03

Earphones

High Impedance RF
Input Transformer

Diversity Combiner

High Stability
Frequency Option

Rack Mount

Desk Top Case

Stack Mount

Delay Compensated

ISB Option

RF-130, RF-1130, RF-755 and RF-765 Transmitters

Table 1-1. Optional Equipment

724-0075

1920-1450

7634-0000

759-3906

10073-0055

10073-0045

10073-0035

10215-6360

14

Description

For reduction of ambient noise
levels or to utilize private
listening.

Improves reception when
untuned antennas are used.

Selects audio from the receiver
with the strongest signal.

1 MHz frequency standard with
proportional temperature
control. 1 partin 108stability.

Includes slides and related
hardware for rack mounting
applications

Enclosed case for desk top
installation.

Includes hardware for standard
stack mounting applications.

Delay compensated filtering for
critical data communications.
Provides less than 500 u/sec.
differential time delay from 400
Hz to 2900 Hz. Offers iess than 2
dB ripple in the 300 Hz to 3 kHz
passband.

Publication No.

1920-1452
(Instruction
Sheet)

7634-1030

10215-0022

A12/A21 section

10215-0020
(installation
section)

10215-0020
(installation
section)

10215-0020
(installation
section)

10215-0018
(supplement)
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Table 1-1. Optional Equipment (Cont.)

Number Part No. Description Publication No.

RF-596-01 | Half Octave Filter 10073-6410 Offers filtering protection from 2 | SU-10073-0019-1
to 30 MHz in 8 half-octave band | (supplement)
filters. Also, for frequencies
below 2 MHz, Low Pass filtering
is provided

Noise Blanker 10215-6800 The Noise Blanker removes 10215-0019
impulse type noise from received | (supplement)
signals. Adjusts automatically to
received signal level changes.

RF-598A ]4ISB Option N/A Provides simultaneous operation | N/A
on four independent sidebands.

RF-651-02 | Receiver RF-651-002 Permits operation of two 7733-000
Multicoupler (2 port) receivers from a common
antenna. Atthe same time, it
provides isolation between
receivers.

RF-651-04 | Receiver RF-651-004 Same as RF-651-002, but with 4 7733-000
Multicoupler (4 port) ports.

RF-651-08 | Receiver RF-651-008 Same as RF-651-002, but with 8 7733-000
Multicoupler (8 port) ports.

1.6 SPECIALIZED REQUIREMENTS

Harris/RF Communications Group Systems Division specializes in translating exacting customer needs into
complete systems packages. Contact the following for specialized requirements.

Harris Corporation/RF Communications Group
1680 University Avenue

Rochester, New York 14610 U.S.A.

Phone: (716) 244-5830

Cable: RFCOM; Rochester, New York

Telex: 978464

1-5/1-6
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SECTION 2
INSTALLATION
2.1 INTRODUCTION

This section provides unpacking and inspection information, equipment installation and mounting
instructions, site selection, interconnection data, initial setup, and receiver functional test procedures.

2.2 UNPACKING AND INSPECTION

Carefully open the shipping carton and check the contents against the packing list secured to the outside of
the container. Inspect all items for signs of damage. Immediately notify the carrier if any damage is
discovered. Save all packing material for possible reshipment.

2.3 ANCILLARY KIT

Items that are supplied in the Receiver Ancillary Kit, (Part No. 10215-0021) are listed in table 2-1.

Table 2-1. Ancillary Kit (P/N 10215-0021)

Quantity Description

122-0001-001 Connector, Type D, 25 pin
J55-0015-025 Hood, D-Connector, 25 pin
wW-0023 Cord, Line, 6 feet

2.4 SITE SELECTION

The Receiver provides specified performance in any environment within the temperature range of 0°C to
+50°C and up to 95 percent humidity. Consider the following factors when determining the operating
location for the Receiver.

° Avoid sites which will subject the receiver to conditions exceeding those mentioned above. If
this is not possible, provide an environmentally controlled site (adequate ventilation,
temperature control, etc.) to maintain the stated operating limits.

° Avoid nearby obstructions such as hills, trees, buildings, and power lines which absorb and reflect
radio signals. In particular, avoid obstructions that are in a direct line with the desired directions
of reception.

L Some antennas, especially the doublet, are directional and should be oriented for maximum
signal gain. Therefore allow enough land area around the site to orient the antenna as
necessary.

° Reception is generally best at the top of a hill, over level ground, or over water.

Once the operating site has been chosen, consider the following factors when positioning the Receiver at the
site.
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° Ease of operation and visibility of controls
° Relation to other units
o Power, control, and output interfaces
] Environmental considerations for unit and operator (temperature control, adequate ventilation,
etc.).
WARNING

Always operate the Receiver with a heavy gauge
ground strap connected from a solid earth ground
to the rear panel ground. Failure to do so could
result in serious injury or death to the operator if
the receiver should ever fail in such a manner as to
make the chassis electrically hot.

2.4.1 Antennas

Maximum receiver sensitivity is achieved when the antenna impedance presented at antenna input
connector, J1,is 50 ohms. The use of coaxial cables, such as type RG-58/U terminated with an N type
connector, prevents feed-line noise pickup and provides the proper impedance match.

Doublet antenna kits, such as the RF-334 and SB-AD, are available from Harris Corporation/RF Communica-
tions. Three basic types of antennas, the horizontal doublet, the inverted V, and the slant wire can be
constructed with these kits. Figure 2-1 shows these three antenna types used in typical installations. Each
type of doublet antenna has two legs of equal length, one connected to the center conductor of the coaxial
cable and the other connected to the shield. The two legs have a combined electrical length of one-half
wavelength (one-quarter wavelength for each leg).

The inverted V and slant wire doublets are useful if the antenna site prohibits the use of the two supports
required for a horizontal doublet, or if the supports cannot be located so that the doublet is perpendicular to
the direction of the desired transmitted signal. All doublet antennas are directional and provide best
response to signals received from directions perpendicular to their lengths. The length of each element of a
doublet can be determined from one of the formulas given in table 2-2.

2.5 MECHANICAL INSTALLATION

The Receiver may be desk mounted (RF-594-02 option), see figure 2-2, stack mounted (RF-594-03 option) or
rack mounted (RF-594-01 option) into a standard 19-inch equipment rack. See figure 2-3 for rack mounting
information. Note that two different mounting brackets are supplied for rack mounting. PN 10073-1010 fits
the left side of the Receiver and PN 10073-1014 fits the right side. The detail drawing in figure 2-3 shows the
leftside bracket.

2.6 POWER REQUIREMENTS

The Receiver requires 115 Vac, 60 Hz single-phase power at 90 watts, nominally. Ac power selection is factory
set to 115 Vac. The receiver can be configured for other line voltages including 100, 220, or 240 Vac. To select
adifferent range, first turn the front panel power switch off, then remove the ac power cord at the rear
panel. Slide the plastic cover out of the way to expose the fuseholder and remove the fuse by pulling on the
lever labeled FUSE PULL. Grasp the small PC card (located to the left of the fuseholder) with needlenose pliers
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Figure 2-1. Typical Doublet Antenna Installation
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Table 2-2. Calculation of Doublet Antenna Element Lengths

Length of Each Length of Each

Antenna Type Element (Feet) Element (Meters)

Doublet, horizontal, or slanted

Inverted V doublet

and pull the card straight out. This card will be labeled with the numbers 100, 120, 220, and 240 Vac. Orient
this card so that the desired range faces the fuseholder, and is the only number visible once the card has been
reinserted. Insert the fuse for the selected voltage and reconnect the power cord to the radio and the ac
source. Turn the power on.

2.7 INPUT/OUTPUT CONNECTIONS

The Receiver is complete and can be operated without other equipment. It requires only the appropriate
power, antenna connections, and a headset. All other input/output connectors are used to expand and
integrate features of the receiver or the system. Input and output connectors are shown and their uses
explained in figure 2-4.

All RF type connectors are standard BNC, 50-ohm connections except the antenna connector which isan N
type coaxial connector. Table 2-3 details the signal functions available at J7.

2.8 INITIAL SETUP AND ADJUSTMENTS

To set up the remote control interface, the Control Assembly A14 must be accessed. The A14 assembly is
located behind the front panel. To access the assembly, remove the top and bottom covers, then the four
phillips head screws on the front panel and tilt the panel forward. The front panel is hinged at the bottom.
After the Control Assembly is configured, the front panel can be returned to its original position and power
can be applied to the unit. Brightness of the displays can be adjusted at this point, if desired, by turning
A13A2R29.

WARNING

High voltages are present inside the front panel
when the receiver is turned on.

After the brightness has been adjusted, the top and bottom covers can be replaced. The line audio
adjustments can be made when an appropriate signal is present using the adjustment screws adjacent to the
front panel meter.
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SECURE SLIDE MOUNTING
BRACKETS TO SLIDES (BOTH SIDES)
AND T0O RACK AS SHOWN IN
EXPLODED DETAIL DRAWING
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Figure 2-3. Rack Mounting Details
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Table 2-3. Rear Panel Connector J7

17-1
17-2
J7-3
17-4 thru J7-9
17-10
J7-11
17-12
J7-13
37-14 thru J7-16
17-17
J7-18
J7-19
17-20,17-21
17-22
17-23
17-24
17-25

2.8.1 Memory Backup Battery

CAUTION

USB Line Out
USB Line Ret

COR (Contact)
RS-232 Out/RS-422 Out -

MIL-188C Out/RS-422 Out +

RS-232In/RS-422 In -
MIL-188C In/RS-422 In +

Function

GND
Spare

GND

Spare
ISB Line Out
ISB Line Ret.

GND

Spare

COR(N.C)
COR(N.O)

DO NOT short backup battery terminals. A shorted
battery can overheat, destroying the battery and
damaging the PWB assembly.

A rechargeable Ni-Cad battery is used to keep the RAM alive when power is interrupted or the receiver is
turned off. Jumper J17, located in the upper right corner of the A14 assembly, must be in place to activate the
keep alive circuit. Receivers are normally shipped with the jumper in place, however, the jumper should be

removed if the receiver is to be stored for an extended period.

2.8.2 Remote Control Interface Setup

The remote control interface circuit is located on the Control Assembly A14 and can be accessed when the
front panel is folded down. See the Control Assembly A14 unit instruction section for locations of switches
and jumpers. The interface must be configured for the particular application of the Receiver. The setup
procedure includes:

2-8

Enabling or disabling the interface

Setting the baud rate
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° Setting the unit ID

L Selecting the serial interface type
The control assembly has one serial interface that can be configured for a variety of standard interface types.
For this application the interface must be configured for MIL-188. DIP switch S5 is used to enable the interface
and configure the serial port. To enable or disable the remote control interface set switch $5-1 as follows:

° Remote Control Enabled: S$5-1 Closed

o Remote Control Disabled: $5-1 Open

Note that when the remote control interface is disabled the REMOTE switch on the front panel will be
disabled.

The serial interface is configured for MIL-188 using switches 5$5-2, and $5-4 thru $5-8, and jumper J19 on the
A14 assembly. Switch $5-3 is not used for Remote Control configuration and should be closed. Switch settings
and jumper positions for selecting the interface type are listed in table 2-4.

Table 2-4. Remote Control Interface Configuration Switch Setting

Switch or $5-2 $5-4 $5-5 $5-6 $5-7 s5-8 | A1a19
Jumper
Setting or Open Open Closed Closed Open Open 2to3
Position

The serial interface baud rate is selected by a 16-position rotary switch, S4. Most popular baud rates between
50 and 19200 are selectable. All selectable baud rates and their corresponding switch settings are listed in
table 2-5.

For systems that use multiple, remotely controlled receivers, each receiver must have its own ID number. The
ID number is selected as an 8 bit binary number by setting the switches of DIP switch S3 Table 2-6 lists the
eight switches and their weights.

The bit is high when the corresponding switch is open. A bitislow when the switch is closed. Decimal
numbers between 0 and 255 are selectable. The decimal equivalent of the switch settings can be calculated by
adding the weights assigned to each closed switch. Note that the ID and the baud rate are read into the
memory only at power up or when the microprocessor is reset.

The unit ID and the baud rate can be dispiayed on the front panel when the receiver is in the remote mode.
To display them on the alphanumeric display, simply press and hold the ENTER pushbutton for about 10
seconds.

2.8.3 USB, LSB and ISB Line Audio Output Level Adjust

USB and LSB line audio output levels are adjustable from the front panel. Multiturn adjustment

potentiometers are accessed through holes located next to the USB and LSB meter select pushbutton switches
on the front panel.

29
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Table 2-5. Serial Interface Baud Rate Switch Settings

S4 Position Baud Rate

50

75
110
134.5
150
300
600
1200
1800
2000
2400
Not Used
4800
7200
9600
19200

T m O N @ P W O N A WN = O

Table 2-6. ID Number Switch Weights

2.8.4 Adjusting Front Panel Display Brightness
Potentiometer R29 on Front Panel Driver Board Assembly A13A2 is used to adjust the brightness of the

vacuum fluorescent displays. R29 can be accessed by removing the top chassis cover. R29 can be adjusted with
a small screwdriver and is identified in subsection A13.

2-10
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2.9 FUNCTIONAL CHECKOUT PROCEDURE

The following is a local control functional test to determine the satisfactory operation of the Receiver. The
following equipment (or equivalent) is required.

° HP-8640B Signal Generator
° HP-5383A Frequency Counter
The following paragraphs briefly describe and test Receiver operation. The operator may find it useful to

read section 3, Operation, prior to or concurrently with this procedure. Connect the signal generator and
frequency counter shown in figure 2-5.

SIGNAL GENERATOR

ANTENNA
INPUT
Ile HP 86408
RECEIVER FREQUENCY COUNTER
INE AUDIO OUT
gap L Pl HP5383A
372
URR-016

Figure 2-5. Functional Test Setup
2.9.1 Receive Mode Test
Apply the ac power and check that the receiver powers up with RCV (Receive), FREQUENCY, and TUNE LEDs
lit. The receiver will run a self-test routine when turned on. The fault indicator will be lit during the test cycle

but should go out shortly after that. If the unit fails, the fault indicator will remain lit and a fault code will be
displayed. See the maintenance section for fault code definitions.

Set the receiver to the following initial conditions:

® Mode: usBe
° RF Gain: Fully clockwise (cw)
° AGC: MED

Connect the signal generator to the receiver’s antenna input and set the generator for a level of -24 dBm (14.1
mV,ms) at any frequency.

2.9.1.1 Frequency Entry

Press the FREQUENCY button and enter a frequency of 12.345678 MHz via the keypad. Press ENTER. Set the
signal generator to a frequency 1 kHz above the receiver tuned frequency (12.346678) and note the 1-kHz

2-11
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audible output tone. Connect the frequency counter to the line audio output and verify the audio frequency
is 1 kHz.

2.9.1.2 Tune Rate

Press TUNE RATE successively until the cursor is beneath the 1-kHz digit. Rotate the tuning wheel and use the
signal generator to verify tuningin 1 kHz steps.

Press TUNE RATE to place the cursor beneath the 100-Hz digit and use the signal generator to verify tuningin
100 Hz steps.

Press TUNE RATE to place the cursor beneath the 10-Hz digit and use the signal generator to verify tuning in
the 1 Hz steps.

2.9.1.3 Mode Selection
Press the MODE button under the alphanumeric display and check that USB, LSB, ISB, FM, CW, and AM, are

selectables as modes. Keeping the button pressed causes the display to scroll through the valid modes.
Release the button and the receiver is placed into the selected mode.

2.9.1.4 Bandwidth Selection

Press the BW button under the alphanumeric display and check that the bandwidth display scrolls through the
filter selections that are valid for the selected mode. (Note that filter bandwidths are customer specified, and
will vary depending on the requirements. A typical filter complement for different modes is shown in table
2-7.

Table 2-7. Typical Filter Complement

Mode Bandwidth

2.7kHz
LSB 2.7 kHz
w 0.3kHz
AM 6.0 kHz, 16.0 kHz

16.0 kHz

2.9.1.5 AGC Selection

With the Receiver in the CW mode, press the AGC speed button beneath the alphanumeric display and check
that the AGC speed selection scrolls from SLOW to FAST to MEDIUM until released.

2.9.1.6 BFO Selection

Select the USB mode, and press the BFO button to enable BFO entries. Check that the BFO LED Lights and that
keypad selections (followed by pressing ENTER) cause the BFO offset frequency to appear in the BFO display
field.

Check that the tuning wheel varies the BFO selection when the TUNE LED is lit.
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With the signal generator set for a frequency of 12.346678 and the receiver set at 12.345678, USB mode, tune
the BFO via the tuning wheel to + 1 kHz and check that a zero beat is obtained.

Return the BFO frequency to 0.00 kHz.
2.9.1.7 RF Gain
Set the front panel meter pushbuttons to measure USB RF level. Press the AGC ON/OFF button under the
alphanumeric display to select AGC OFF. Verify that the AGC display changes to OFF and that the meter
reading increases. Adjust the RF GAIN control and verify that the meter reading changes.
2.9.1.8 AF Gain
Rotate the AF GAIN knob and check that the volume is adjustable.
2.9.1.9 Load Memory Function
The channel programming memory allows up to 100 channels to be stored. Press the PROGRAM button to
place the receiver in the Program mode, and check that the PROGRAM and CHANNEL LEDs light. Perform the
following steps:

a. Enter 01 via the keyboard.

b. Press FREQUENCY and enter 01.111111 MHz via the keyboard. Press ENTER.

C. Select AGC-SLO, MODE-USB.

d. Press LOAD.

e. Press CHANNEL and enter 02 via the keyboard.

f. Press FREQUENCY and enter 02.222222 MHz via the keyboard. Press ENTER.

g. Select AGC MED, MODE-LSB.

h. Press LOAD.

i Press CHANNEL and enter 03.

i- Push FREQUENCY and enter 03.333333 MHz. Press ENTER.

k. Select AGC-FAST, MODE-CW, BW-0.3 kHz.

I Press LOAD.

m. Press CHANNEL and enter 04.

n. Press FREQUENCY and enter 04.444444 MHz. Press ENTER.

o. Select AGC-MED, MODE-CW, BW-0.3 kHz.

p. Press LOAD.

q. Press RECEIVE to leave the Program mode.
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2.9.1.10 Channelized Reception

With the Receiver in the Receive Mode (RCV LED lit), press the CHANNEL button. (CHANNEL LED should light.)
Select each channel number (followed by ENTER) listed in table 2-8. Check that the receiver front panel
updates to number listed. Using the signal generator, check that the receiver has in fact tuned to the
frequency listed.

Table 2-8. Programmed Channels

Channel Frequency MHz Bandwidth kHz

01111111
02.222222
03.333333
04.444444

With the TUNE and CHANNEL LEDs lit, rotate the tuning wheel. Check that channels 1-4 are selected.

2.9.1.11 Local/Remote Switch

The following test applies only if the remote control interface is enabled. If not, the REMOTE button will have
no effect. With the Receiver under local control, press the REMOTE button and check that the REMOTE LED
lights and that it is no longer possible to change Receiver parameters via the front panel. Make sure that by
pressing the REMOTE button a second time, the Receiver is placed back under local control.

2.9.1.12 Meter Switch

Set the Receiver in the following conditions:
o Frequency: 12.345678

o Mode: usB
° AGC: MED
. RF Gain: Fully clockwise (cw)

. AF Gain: As desired
Set the signal generator to a frequency of 12.346678 MHz and a level of -24 dBm (14.1 mV, ).
Press the USB/RF pushbutton under the meter. The meter indication should be approximately 14 mv

rms-

Press the USB/AF pushbutton under the meter. The meter indication should be approximately 0 dBm unless
the meter has been set to indicate some other level.

Note that the USB positions select USB information and the ISB-LSB positions select LSB information.

2-14
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2.9.1.13 COR Control
Setreceiver as in paragraph 2.9.1.11. Verify COR operation as the COR control is varied. The COR should be
energized and deenergized as the COR threshold is adjusted above and below the carrier levels. Check for
continuity between J7-10 and 17-22, J7-23.
2.9.2 Program Mode

NOTE

Channels 1 through 4 were previously programmed in
step 2.9.1.9 of this procedure.

2.9.2.1 Recall Memory Function

Place the receiver in the Program mode. Enter 02 via the keyboard and press RECALL. The display should
update to 02.222222 MHz, CHANNEL-02, AGC-MED, MODE-LSB.

2.9.2.2 Program Group Function
Group programming of channels allows the preprogramming of up to 10 channel groups (20 channels per
group maximum). Channels may be programmed in any order and any channel can appear in more than one
group.
To program a group, place the receiver in the Program mode and perform the following steps:

a. Press GROUP.

b. Enter the number 1 via the keyboard in response to the prompt GROUP NUMBER?. Press ENTER.

C. Enter 03 via the keyboard in response to the prompt CHANNEL NUMBER?, and press ENTER and
LOAD. The display will respond with 03 OK.

d. Enter 02, followed by ENTER and LOAD.

e. Enter 01, followed by ENTER and LOAD.

f. Exit programming by pushing RECEIVE.

g. Proceed t0 2.9.3. Verification of Group programming will be done during the Group scan test.
2.9.3 Scan Mode Test
The following two scan modes are available on the Receiver:

° Channel scan

L] Group scan
Channel scan allows the automatic sequential scanning of up to 100 programmed channels. Group scan

allows scanning of up to ten groups (20 channels per group, maximum). Follow the steps in paragraph 2.9.3.1
to perform a Channel scan and the stepsin 2.9.3.2 to perform a Group scan.
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2.9.3.1 Channel Scan
a. With the Receiver in RECEIVE MODE, press SCAN. SCAN LED should light.
b. Press CHANNEL in response to GROUP or CHANNEL SCAN?.
C. Enter 01 followed by ENTER in response to FIRST CHANNEL?.
d. Enter 04 followed by ENTER in response to LAST CHANNEL?. The Receiver should commence to
automatically scan channels 1-4. Press SCAN; verify that the scanning stops. Verify that pressing
SCAN again restarts scanning. Verify that pushing the DWELL button affects the dwell speed
accordingly.
2.9.3.2 Group Scan
a. Push the RECEIVE button, then SCAN.
b. Press GROUP In response to the GROUP or CHANNEL SCAN? prompt.

C. Enter 1 via the keyboard, followed by ENTER. The Receiver should now scan channels 3,2, 1in
that order.

2.9.4 Self-Test (BITE)
Press the TEST button to begin the Receiver’s self-diagnostics. The Receiver will perform an automatic self-
test, approximately 5 seconds in length. During this time, all front panel display segments and LEDs should

light, and stay lit until the message --- TEST PASSED --- appears in the left-hand display.

In the event of a failure, a Receiver fault code will be displayed. If this occurs, consult the maintenance section
of this manual, table 5-1, which lists the fault codes by assembly number.

2.9.5 Reconnection

After the checkout is complete, disconnect the signal generator and the frequency counter. Reconnect the
antenna and audio output lines, if used.

2-16
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SECTION 3
OPERATION

3.1 INTRODUCTION

The following paragraphs describe the function of the front panel controls and indicators and the basic
operational modes of the Receiver. Operation of the Receiver is not difficult but should not be attempted
before reading this section. This section begins with descriptions of the front panel controls and indicators.
The controls and indicators have been broken up into functional groups for the purpose of discussion.
Normal (non-programmed) operation is discussed immediately following the control and indicator
descriptions. That discussion is followed by programming instructions and channelized operating procedures
for a programmed receiver. Programmed operation includes channel and group scanning.

3.2 CONTROLS AND INDICATORS
3.2.1 Power, AF Gain, RF Gain, and COR

The power on/off, AF Gain, RF Gain, and COR controls are shown and described in figure 3-1. The receiver
power control is combined with the audio gain (AF GAIN) control. The receiver is off when the knob is rotated
fully counterclockwise. Rotate the knob clockwise past the click stop to turn the Receiver on. Rotate the knob
clockwise to increase the audio amplifier gain and the volume level at the head phones. The RF GAIN control
knob is used to manually control the radio frequency amplifier. The COR control sets the threshold at which
the carrier operated relay is energized. Rotate the knob clockwise to raise the threshold.

3.2.2 Tuning Wheel and Keypad Entries for Channel, Frequency, BFO, and Group

The operating frequency, channel, BFO, and group are displayed on the front panel as shown and described in
figure 3-2. These displays can be changed using the keypad, or, except for the GROUP display, the tuning
wheel. The keypad or tuning wheel is dedicated to one display at a time as selected by the switches under the
displays. LEDs located next to the switches light to identify the active display. To use the tuning wheel, press
and release the TUNE ENABLE button located in the keypad matrix. An LED located between the tuning
wheel and the TUNE ENABLE button will be lit when the wheel is active.

When using the tuning wheel to scan or select frequencies, the operator can change the sensitivity of the
wheel. The resolution is defined as total frequency change per turn of the wheel and is selected by using the
TUNE RATE pushbutton located below the frequency display. This pushbutton changes the position of a
cursor located below the digits in the frequency display. The cursor position selects the associated digit as the
tuning unit. If the cursor isin the 1-kHz position, the tuning wheel will raise or lower the frequency in 1-kHz
increments. With the cursor in the 10-kHz position, the wheel will raise or lower the frequency in 10-kHz
increments. The 10-MHz cursor position is not allowed and will effectively disable the tuning wheel when
selected.

Channel groups are used only in the Scan mode. Groups do not have to be entered for other modes of
operation. See the operating procedures for proper entry of group numbers.



R-2368/URR
OPERATION

o HARRIS
RF COMMUNICATIONS

CONTROL/
INDICATOR

PHONES AF GAIN

N
©

PWR
QFf

RF GAIN

COR

URR-007

FUNCTION

Receiver On/Off, Loudspeaker and
Headphone Audio Level

CONTROU
INDICATOR

FUNCTION

Sets threshold to energize the
carrier operated relay. Turn
knob fully clockwise for
maximum threshold.

3-2

RF GAIN

Controls Radio Frequency (RF) Gain.
Turn fully clockwise for maximum
gain. Gain Control Gain Range is
over 100 dB.

Headphone Jack. Accepts PL-55
type plug.

Figure 3-1. Power ON/OFF, AF Gain, RF Gain, and COR
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GROUP  BFO REMOTE FAULT NB

FREQUENCY

- o

CHANNEL

CONTROLV/
INDICATOR

FUNCTION

Used to select or scan frequencies and select
BFO when operating in normal mode, or
select channels in the programmed mode.
Enabled by TUNE ENABLE.

TUNING WHEEL

URR-008

CONTROL/

F Tl
INDICATOR UNCTION

Enables the channel display to receive entries
from the keypad or to be changed by the
tuning knob. The LED adjacent to the
pushbutton switch is lit when the display is
enabled.

Enables tune wheel to scan frequencies,
channels, or set BFO offset. LED indicates
Tuning Wheel is enabled.

TUNE ENABLE

Enables Beat Frequency Oscillator offset
display to receive entries from the keypad, or
to be changed by the tuning knob. The
pushbutton switch is also used to change the
direction of offset + or-.

Selects tune rate for tuning wheel by
positioning cursor under desired digit in
frequency display. Digit selected becomes
tuning increment. Cursor position also locates
starting place for keypad frequency entries.

TUNE RATE

Enables the group display to receive entries
from the keypad. Allowed entries are from 0
t0 9. See section 3.5 for group programming
instructions.

Enables frequency display to receive entries
from the keypad or to be changed by the
tuning knob. The LED adjacent to the
pushbutton switch is lit when the display is
enabled.

FREQUENCY

Enters displayed data. In remote mode will
display unitiD and baud rate.

Figure 3-2. Channel, Frequency, BFO, and Group Display Entries

3-3



R-2368/URR % HARRIS
OPERATION RF COMMUNICATIONS

3.2.3 AGC, Mode, BW, and Dwell
The automatic gain control (AGC), demodulation mode, bandwidth (BW), and the scanning dwell interval are
selected using the pushbutton switches and associated displays shown and described in figure 3-3. The AGC
speed constant, demodulation mode, filter bandwidth and scanning dwell time are displayed during normal
operation of the receiver. The AGC SPEED, MODE, BW, and DWELL switches are located directly below, and
are used to change their respective displays. The operator can single step or scroll through the available
options for each of the operating parameters. The AGC ON/OFF switch toggles the AGC circuit on and off.
The AGC circuit adjusts the Receiver’s gain to limit audio output variations to less than 3 dB. The AGC attack is
fixed at less than 20 milliseconds except when DATA is selected, it is then less than 10 milliseconds. The AGC
hang and decay time constants (AGC speed) are front panel selectable as follows:

(] SLO (slow, 2.5 * .5 second)

o MED (medium, 200 * 50 milliseconds)

L FST (fast, less than 35 miiliseconds)

] DAT (Data, less than 20 milliseconds, available in USB, LSB, and ISB only)

Slower decay constants are usually desirable for voice applications while the faster decay time constant is used
for data applications.

The standard available demodulation modes are:
° USB (upper sideband)
[ LSB (lower sideband)
] AM (amplitude modulation)
° FM (frequency modulation)
L CW (continuous wave)
° ISB (Independent sideband)
An optional demodulation mode is FSK (frequency shift keying).
The available filter bandwidths will vary with the demodulation mode and are displayed in kHz.

The dwell is the time the Receiver will monitor each channel when scanning operation is selected. The dwell is
displayed in seconds and can be set between 0.1 and 8.
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CONTROL/
INDICATOR

AGC ON/OFF

R-2368/URR
OPERATION

FSTUSB 2.7 0.1

AGC AGC

ONOFF spgep  MODE  BW

DWELL

- o e @ @

CONTROL/
FUNCTION INDICATOR

Toggles Automatic Gain Control on
and off.

URR-009

FUNCTION

Single steps or scrolls through
bandwidths available for
selected mode. Selected
bandwidths are displayed above
the switch.

AGCSPEED

Selects AGC speed slow, medium,
fast, or data. Selections are

displayed above the switch. Hold
switch to scroll, or press and release
to single step selections.

Single steps or scrolls through
available dwell times for
scanning operation. Selected
dwell time is displayed in
seconds above the switch (0.1 to
8 seconds)

Pushbutton switch used to select
demodulation mode for the receiver,
USB, LSB, CW, AM, FM, or ISB
standard 4-1SB, or FSK optionally.
Single steps or scrolls choices.
Selections are displayed above
switch.

Figure 3-3. AGC, Mode, BW, and Dwell Displays and Controls
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3.2.4 TEST, RECALL, LOCAL, PROG, SCAN, and RCV Controls

The large pushbutton switches in the center of the front panel are used to select the Receiver’s operating
mode, call up the auxiliary channel and load channel parameters or channel groups into memory. The
switches are shown and described in figure 3-4.

(12345678 21]

TREQUENCY CHANNEL

CONTROL/
INDICATOR

CONTROL/
FUNCTION INDICATOR

Puts the receiver in the test mode

and initiates the BITE sequence. The

LED above the switch is lit while the

testisin progress.

URR-010

FUNCTION

Selects the programming mode.
The LED above the switch is lit
when the receiverisin the
programming mode.

RECALL

Recalls the programmed auxiliary
channel in RCV mode. Recalls last
channel entered in PROG mode.

Selects the scan mode of
operation. The LED above the
switchis lit when the receiveris
in the scan mode.

Loads channel parameters or
channel groups into memory in
program mode.

Returns the receiver to the
receive mode from the test,
programming or scan mode.

Figure 3-4. Speaker, Test, Recall, Load, Program, Scan and Receive Control
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3.2.5 Front Panel Meter

The front panel meter can be used to measure the signal strength of the incoming RF signal or the line output
level of the audio signal. The meter and its associated switches are shown and described in figure 3-5. The
logarithmic scale on the meter measures RF signal strength between 1 microvolt and 100 millivolts. Audio
output levels can be measured between -15dB8m and + 15 dBm with the center of the scale marked at + 4

dBm.

For ISB operation, the USB AF and ISB-LSB AF switches serve double duty. In addition to selecting the meter
function, they also select USB or LSB audio for the headphones.

CONTROL/
INDICATOR

LINE LEVEL
SIGNAL STRENGTH
)
o (= @ @@= o

AF RF RF AF
AD)
AD) 158-L58

CONTROL/

FUNCTION INDICATOR
Displays RF signal strength or line
audio output level.

ISB-LSB AF

URR-011

FUNCTION

Selects LSB audio output signal
level for meter display. Selects
LSB audio in 2-1SB mode.

Selects USB line audio output level
for meter display. Selects USB audio
in 2-1SB mode.

ISB-LSB RF

Selects LSB radio frequency
signal strength for meter display.

Selects USB radio frequency signal
strength for meter display.

Figure 3-5. Front Panel Meter and Controls
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3.2.6 Remote, Fault, and NB (Noise Blanker)

The FAULT indicator, REMOTE switch and indicator, and the NB (noise blanker) switch and indicator are
located below the numeric display as shown in figure 3-6. When the Receiver is in the remote mode all
switches except the ENTER key are locked out. In the remote mode, the ENTER key is used to display the unit
ID and the remote interface baud rate. These are displayed on the alphanumeric display when the ENTER key
is pushed and held for 10 seconds.

Ressicuiopasiius

- ‘rk‘;wss'z.:?ojk’r fz.és__] ' 2,34.5678 21 |

REMOTE FAULT NB

@ao o @

URR-012

CONTROL/ CONTROL/
INDICATOR FUNCTION INDICATOR FUNCTION

Toggles the receiver between local Enables and disables optional
and remote modes. LED adjacent to Noise Blanker. The LED adjacent

the pushbutton switch is lit when the to the pushbutton switch is lit
unit is under remote control. when the noise blanker is
enabled.

Red LED Lights to indicate a fault
condition.

Figure 3-6. Remote, Fault and Noise blanker (NB) Controls and Indicators
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3.3 POWER UP

The AF GAIN-ON/OFF control/switch is used to turn the Receiver on and off. The Receiver is off when the knob
is turned fully counterclockwise. To turn the Receiver on, turn the knob clockwise past the click stop. At
power up the Receiver will automatically run the BITE routine. The LED above the TEST switch will be on
while the test is in progress. At the end of the test cycle the TEST indicator will go out and the Receiver will
enter either the local or remote mode depending upon the mode selected at power off. The front panel will
display the frequency, AGC speed, bandwidth, etc. selected when the Receiver was turned off.

3.4 RECEIVER (NON-CHANNELIZED) OPERATION

Nonchannelized operation may be used before channels are programmed or when the operator wishes to
receive on an unprogrammed frequency. The Receiver will revert to the nonchannelized mode if any of the
parameters of a selected channel are changed during channelized operation. The following general
procedure describes nonchannelized operation.

3.4.1 Operating Procedure

STEP ACTION

a. if the REMOTE indicator is lit, push and release the REMOTE pushbutton switch. The
REMOTE indicator should not be illuminated.

b. Push and release the RCV pushbutton switch. The LED above the switch will light to
indicate that the Receiver is in the receive mode.

C. To select the demodulation mode, push and hold the MODE pushbutton switch
while watching the MODE display. Release the pushbutton when the desired mode
is displayed.

d. Push and release the FREQUENCY pushbutton switch. The LED adjacent to the

switch will light to indicate that digits can be entered into the frequency display.
NOTE

The frequency can be entered directly from the
keypad or can be selected by using the tuning
wheel. When using the keypad, digits will be
entered from left to right (10 MHz to 1Hz). Digits
will dim to half brightness as they are entered. To
use the tuning wheel, press and release the TUNE
ENABLE push- button switch. Use the TUNE RATE
pushbutton switch to position the cursor and select
the tuning rate unit. Turn the wheel until the
desired frequency is displayed.

e. Enter or select the desired frequency.

f. Push and release the ENTER pushbutton switch. The frequency display will increase
to full brightness and the receiver will tune to the selected frequency.
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STEP

j-

ACTION (Cont.)
NOTE

At this point the receiver should be operational.
You may turn the AGC on or off, select a
bandwidth filter, adjust the beat frequency
oscillator (BFO) offset. The following steps set
these operating parameters.

Turn the AGC on or off using the AGC ON/OFF pushbutton switch. The AGC display
will light when the AGCis on. To select the AGC delay time constant (AGC speed),
push and hold the AGC SPEED pushbutton switch until the desired speed is
displayed and release the switch. For manual RF gain control, turn the AGC to OFF
and adjust the RF GAIN knob until the desired signal strength is obtained.

Push and hold the BW (Bandwidth) pushbutton switch until the desired filter
bandwidth is displayed, then release the switch.

Toset the BFO offset, press and release the BFO pushbutton switch. Change the
offset using the keypad or the tuning wheel. The direction of the offset (+ or-) can
be changed by pushing and releasing the BFO pushbutton switch when the adjacent
LED s lit. (Invalid on AM and FM mode.)

Frequency and other operating parameters can be changed as required.

3.5 PROGRAMMING THE RECEIVER FOR CHANNELIZED OPERATION

The Receiver must be programmed before it can be used for channelized operations including scanning. The
procedure in 3.5.1 can be used to program up to 100 channels into the receiver. The procedure in 3.5.2is used
to create up to 10 groups of up to 20 channels each for group scanning operation.

3.5.1 Channel Programming Procedure

STEP

ACTION

Push and release the PROG pushbutton switch. The LED above the switch will light
toindicate that the receiver is in the programming mode.

Push and release the CHANNEL push button switch, the LED adjacent to the switch
will light to indicate that digits can be entered into the CHANNEL display from the
keypad.

Enter the channel number from the keypad (two digits must be entered).

Push and release the ENTER pushbutton.

Push and release the FREQUENCY pushbutton switch. The LED adjacent to the
switch will light to indicate that digits can be entered into the frequency display.

Select the frequency for the displayed channel using the keypad or tuning wheel.
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STEP ACTION (Cont.)
NOTE

Normally frequency digit entries begin with the 10
MHz digit. For entry of multiple channels with
similar frequencies entries, it is not always
necessary to change the most significant digits in
the display. To save time, the TUNE RATE
pushbutton can be used to position the cursor
below the most significant digit that will be
changed repeatedly.

g. Once the frequency is entered, press and release the ENTER pushbutton switch.
NOTE

Steps h through m adjust the BFO offset,
demodulation mode, bandwidth, and AGC speed
and may not have to be performed depending
upon the status of the displayed parameters.

h. Push and release the BFO pushbutton switch. The LED adjacent to the switch will
light to indicate that entries can be made into the BFO display from the keypad.

i Adjust the BFO offset frequency using the keypad or the tuning wheel. Change the
sign of the offset by pressing and releasing the BFO pushbutton switch.

i- Push and release the ENTER pushbutton switch.

k. Select AGC on or off using the AGC ON/OFF pushbutton. If its turned on, use the
AGCSPEED pushbutton to select the desired speed.

Push and hold the MODE pushbutton switch. The demodulation modes will be
scrolled on the display above the switch. Release the MODE switch when the
desired mode is displayed.

m. Push and hold the BW (bandwidth) pushbutton switch. The available filters for the
selected mode will be scrolled on the display above the switch. Release the switch
when the desired bandwidth is displayed.

n. Push and release the LOAD pushbutton switch.
NOTE

This concludes the programming for the first
channel. To program additional channels repeat
steps a through m. The RECALL Pushbutton switch
can be used at any time while the Receiver is in the
program mode to display the parameters of the
channel entered prior to the currently displayed
channel.

3-11
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o. When programming is complete, push RCV or SCAN, as desired, to exit the program
mode.

3.5.2 Group Programming Procedure

Channels can be arranged in groups for scanning. Up to 10 groups can be entered, each with up to 20
channels. Channels can be entered in any order and will be scanned in the sequence that they are entered.

STEP ACTION

a. Push and release the PROG pushbutton switch. The LED above the switch will light
to indicate that the Receiver is in the program mode.

b. Push and release the GROUP pushbutton switch. The prompt GROUP NUMBER? will
appear on the alpha numeric display above the switch.

NOTE

Entry of a group number will automatically erase
any previous entries for that group.

C. Using the keypad, enter the single-digit group number (0 thru 9) and push and
release the ENTER key. The Receiver will respond by displaying the prompt
CHANNEL NUMBER?.

d. Using the keypad, enter the first two digit channel number in the group.

e. Push and release the LOAD pushbutton.

f. Repeat steps d thru f for additional channel entries for this group. Up to 20
channels can be entered.

g. Repeat steps b through g for up to 10 groups.

h. To exit the program mode, press and release the RCV or SCAN pushbutton as
desired.

3.5.3 Entering Auxiliary Channel Procedure

A frequently used or special application channel can be entered into the Receiver's memory as the auxiliary
channel. The auxiliary channel can be recalled using the RECALL pushbutton. The parameters for the auxiliary
channel may be entered using the following procedure.

STEP ACTION

a. Push and release the RCV pushbutton switch. The LED above the switch will be lit to
indicate that the Receiver is in the receiver mode.

b. Push and release the FREQUENCY pushbutton switch. The LED adjacent to the
switch will light to indicate that digits can be entered into the frequency display.

C. Select the frequency for the auxiliary channel using the keypad or tuning wheel.
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STEP ACTION (Cont.)
NOTE

Normally frequency digit entries begin with the
10-MHz digit. To save time, the TUNE RATE
pushbutton can be used to position the cursor
below the most significant digit that will be
changed.

d. When the desired frequency is displayed, push and release the ENTER pushbutton
switch.

NOTE

Steps e through h set the BFO offset, demodulation
mode, bandwidth, and AGC speed, and may not
have to be performed depending upon the status
of the displayed parameters.

e. Push and release the BFO pushbutton switch. The LED adjacent to the switch will
light to indicate that entries can be made into the BFO display from the keypad.

f. Set the BFO offset frequency using the keypad or the tuning wheel. Change the
sign of the offset by pressing and releasing the BFO pushbutton switch.

g. Push and release the ENTER pushbutton switch.

h. Turn the AGC on or off using the AGC ON/OFF pushbutton. Ifits turned on, use the

AGCSPEED pushbutton to select the desired speed.

i Push and hold the MODE pushbutton switch. The demodulation modes will be
scrolled on the display above the switch. Release the MODE switch when the
desired mode is displayed.

- Push and hold the BW (bandwidth) pushbutton switch. The available filters for the
selected mode will be scrolled on the display above the switch. Release the switch
when the desired bandwidth is displayed.

k. Push and release the LOAD pushbutton switch.

NOTE
This concludes the entry procedure for the auxiliary
channel. To use the channel, press and release the

RECALL pushbutton switch when the receiverisin
the receive mode.

3-13
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3.6 PROGRAMMED RECEIVER OPERATION

The programmed Receiver can be used for channelized operation, channel scanning, or group scanning.
Scanning and other channelized operations are described in the following procedures.

3.6.1 Standard (Non-scanning) Channelized Operation

When the Receiver is in the receive mode, channels can be called up individually or manually scanned. To call
up a channel:

o Push and release the CHANNEL pushbutton switch.
° Using the keypad, enter the desired channel number.
L Press and release the ENTER pushbutton switch.

The display will update to the parameters for the desired channel and the receiver will tune to the selected
frequency.

To manually scan channels:
o Push and release the CHANNEL pushbutton switch.
] Push and release the TUNE ENABLE pushbutton switch. The LED adjacent to the key will be lit.
° Use the tuning wheel to scan all programmed channels.
3.6.2 Automatic Scanning
The programmed Receiver will scan all or a selected group of programmed channels automatically. The first
procedure below sets up the Receiver to incrementally scan a block of channels and the second procedure
puts the Receiver in the group scanning mode. For all scanning operations, the dwell time should be preset.
The dwell selects the length of time the Receiver will monitor each channel before proceeding to the next.
See figure 3-3 for dwell time selection.
3.6.2.1 Channel Scanning Procedure

STEP ACTION

a. Push and release the SCAN pushbutton switch. The LED above the switch will light
and prompt GROUP OR CHANNEL SCAN? will appear in the alphanumeric display.

b. Push and release the CHANNEL pushbutton switch. The LED adjacent to the switch
will light, the prompt FIRST CHANNEL? will appear on the alphanumeric display and
first channel of a previously scanned group will be displayed.

C. Using the keypad, enter the lowest channel number in the block to be scanned.

d. Push and release the ENTER pushbutton switch. The prompt LAST CHANNEL? will
appear on the alphanumeric display.

€. Use the keypad to enter the highest channel number in the group of channels to be
scanned.
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f. Push and release the ENTER pushbutton switch.

3.6.2.2 Group Scanning Setup Procedure

STEP ACTION

a. Press and release the SCAN pushbutton switch. The LED above the switch will light
and the prompt GROUP OR CHANNEL SCAN? will appear on the alphanumeric
display.

b. Push and release the GROUP pushbutton switch. The prompt GROUP NUMBER? will
appear on the alphanumeric display.

C. Use the keypad to enter the single digit group number (0 - 9) in the group display.

d. Push and release the ENTER key. The Receiver will start to scan the channelsin the

selected group in the order that they were originally entered. If the selected group
was not programmed the prompt ANOTHER GROUP? will appear on the
alphanumeric display.

3.6.2.3 Terminating the Scan Function

Group or channel scanning can be stopped by:

o Pressing and releasing the SCAN button. Press and release the button a second time to restart
the scan.

. Pressing and releasing the TUNE ENABLE pushbutton switch
3.7 REMOTE OPERATION
The Receiver can be used in remote applications. Remote or locai control is front panel selectable. The
remote pushbutton switch is located above and just to the left of the tuning knob. The switch toggles the
receiver between remote and local control. When the Receiver is in the remote mode, the LED adjacent to the

switchislit and all other front panel controls are locked out. To take the Receiver out of the remote mode,
push and release the REMOTE pushbutton switch.

3-15/3-16
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SECTION 4
TECHNICAL DESCRIPTION

4.1 INTRODUCTION
This section includes a general overview of Receiver operation and a comprehensive circuit description.
Included in the general Receiver overview are the following items:

o A Receiver signal path simplified block diagram

] A Receiver gain distribution chart

More extensive block diagrams, circuit descriptions, schematics, parts lists, and test procedures for each
subassembly are contained in the unit instruction sections.

4.2 RECEIVER OPERATION
4.2.1 Receiver Signal Path
The information presented in this section details the signal processing in the receiver signal path from
antenna RF input to audio output. The RF input range is from 14 kHz to 29.99999 MHz. A dual conversion
scheme is employed, with a first intermediate frequency (IF) of 40.455 MHz and a second intermediate
frequency (IF) of 455 kHz.
A variable first local oscillator (LO No. 1) of 40.469 to 70.455 MHz is employed for the first conversion to
40.455 MHz while a fixed second local oscillator (LO No. 2) at 40.000 MHz is employed for the second
conversion to 455 kHz.
The primary RF signal path crosses the following assemblies:

° Preselector Assembly A19

o Input Filter Assembly A1

° First Converter Assembly A2

L Second Converter Assembly A3

° IF Filter Assembly A4

° IF/Audio Assembly A5

Additionally, Meter Board Assembly A13A3 provides monitoring capabilities, and the 1SB IF/Audio Assembly,
A18, provides ISB operation capabilities.

The following brief circuit descriptions follow figure 4-1, Simplified Receiver Block Diagram. A Receiver Gain
Distribution Chart, figure 4-2, has also been included.
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4.2.1.1 Preselector Assembly A19 and Input Filter Assembly A1

The RF signal picked up by the antenna and injected into the Receiver via J1isintroduced to the Preselector
Assembly A19. The assembly offers filtering and overload protection. Automatically tuned bandpass filtering
is used for signals between 2 and 29.99999 megahertz, and lowpass filters are switched into the circuit for
signals below 2 megahertz. The bandpass filters provide attenuation for signals 10% above or below the
tuned frequency. The filter networks are bypassed when the receiver is operating in the scan mode.

The signal from the preselector is applied to Input Filter Assembly A1. This assembly contains low pass
filtering to provide more than 100 dB of rejection to undesired signals at input frequencies greater than 30
MHz.

Insertion loss is less than 1/2 dB, with a VSWR less than 2:1. Receiver input overload protection circuitry (up to
70 Vrms overload), muting, Built-In Test Equipment (BITE) detection, and BITE signal generation functions are
also included.

4.2.1.2 First Converter Assembly A2

First Converter Assembly A2 accepts the 14 kHz t0 29.99999 MHz output from the A1 assembly and
subtractively mixes with the first LO (40.469 to 70.455 MHz) to produce a first IF of 40.455 MHz. (Note that
sideband inversion occurs during the mixing process.) Filtering is utilized at 40.455 MHz before the first IF is
directed to the Second Converter Assembly A3. Input signal levels of typically-120 to + 10 dBm are gain
controlled by an AGC signal which provides up to 20 dB of gain reduction. Typical conversion loss through the
assembly is 0 dB.

A BITE detector operating at 40.455 MHz monitors the operation of the assembly.
4.2.1.3 Second Converter Assembly A3

Second Converter Assembly A3 converts the first IF of 40.455 MHz to a second IF of 455 kHz through
subtractive mixing with the second LO frequency of 40.000000 MHz.

Filtering occurs at both IF frequencies. Overall module gain is approximately 13 dB and gain reduction of up
to 20 dB is controlled by an AGC voltage.

A BITE detector operating at 455 kHz monitors the operation of the assembly.

4.2.1.4 IF Filter Assembly A4

IF Filter Assembly A4 accepts the second IF from the A3 assembly and provides the selection of one of up to
eight filters for signal processing. (ISB operation requires selection of two filters.) The main signal frequency
selectivity is determined by these filters. Module gainis + 10 dB. An unfiltered 455 kHz signal output is
tapped off and applied to a rear panel connector for external demodulation or monitoring purposes. The

two main signal outputs from the A4 assembly are:

° The normal 455 kHz second IF to the A5 IF/Audio assembly, (for AM, CW, FM, USB, or LSB
operation).

o [SB (LSB) output to the A18 ISB IF/Audio assembly (for ISB operation).
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4.2.1.5 IF/Audio Assembly A5
The primary functions of the IF/Audio Assembly AS are to:
o Amplify and filter the 455 kHz IF signal
° Detect the audio signal
o Select the audio signal
o Develop and Integrate IF and RF AGC signals

The gain of the IF amplifier section is controlled over a 90 dB dynamic range by the AGC circuit. The amplified
and filtered IF signal is applied to the SSB/CW, FM, and AM detectors to recover the audio components of the
signals. The outputs of these detectors is applied to the audio select switch along with the ISB audio signal.
The audio select switch is controlled by signals sent from the A14 assembly and closes the signal path for
between one of the audio inputs and the audio amplifiers. The selected audio is amplified, filtered, and sent
to the Carrier Operated Relay (COR) on the A25 assembly, headphones and audio outputs on the rear panel.
An external audio signal can be injected into the audio path via the rear panel. Gain of the headphone audio
amplifiersis controlled directly by the AF GAIN knob on the front panel.

The AGCcircuitintegrates inputs from the ISB audio AGC, external AGC, and RF GAIN control to develop
outputs for the dual loop control system that adjusts the RF and IF gains to maximize receiver performance.
The attack time of the AGC s set (less than 20 ms for slow, medium, and fast; less than 10 ms for data), but the
decay characteristic is front panel selectable for slow, medium, fast or special data operation.

4.2.1.6 ISBIF/Audio Assembly A18

ISB IF/Audio Assembly A18 is used when simultaneous LSB and USB is required. A18 operation is virtually
identical to A5 operation, except that the A18 assembly contains only one demodulator circuit (the ISB
product detector). A 455kHz ISB IF output and an ISB line audio output are provided on the rear panel.

4.2.1.7 Meter Board A13A3

Meter Board A13A3 contains the circuitry and switches required to monitor selected RF and AF signals. The
following signals may be monitored on the front panel meter via front panel switch controls:

] USB-RF
L USB-AF
. LSB-RF
L] LSB-AF

(Note that in ISB operation, the ISB channel is monitored in the LSB switch mode.)

Meter drive signals originate on IF/Audio Assembly A5. (ISB signals originate on ISB IF/Audio Assembly A18).
The meter itself is calibrated in microvolts rms or mVrms for RF signal strength and dBm/600 ohms for AF line
level.
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4.2.2 Synthesizer, BFO, Front Panel, and Control Assemblies

The Front Panel Assembly is the interface between the operator and the Receiver. It is the point of entry for
operating instructions, such as frequency, bandwidth, mode, etc. and it is where operating parameters and
fault codes are displayed. The front panel entries are read by the Control Assembly A14. The Control
Assembly in turn calculates the first local oscillator (L.O.) and the beat frequency oscillator (BFO) frequencies
and writes the data to the Synthesizer and BFO assemblies respectively. The Synthesizer assembly generates
the first L.O. signal and the BFO assembly generates the signal that is mixed with the second IF to detect the
audio when receiving in the SSB mode. It should be noted that the first L.O. frequency can be calculated by
adding the receive frequency to the first intermediate frequency of 40.455 MHz. When the receiver is tuned
to 2000.000 kHz, the first L.O. frequency will be 42.455 MHz.

4.2.3 Frequency Synthesizer Assembly A10

The Frequency Synthesizer Assembly, A10, generates the first local oscillator (L.O.) signal used to tune the
Receiver to the desired operating frequency with a 1 Hz resolution. The 40.469 MHz to 70.455 MHz signal is
mixed with the incoming RF signal to produce the first IF. The first L.O. signal is generated by a voltage-
controlled oscillator that is part of a fractional divide-by-N.F phase-locked loop (PLL). The VCO and the other
parts of the PLL are discussed in depth in the A10 unit instruction section.

4.2.4 BFO Assembly A12

The BFO assembly is a frequency synthesizer that operates around 455.000 kHz. The output is injected into
the SSB/CW product detector on the A5 assembly. The BFO can be offset * 10 kHz via front panel per front
panel entries.

4.2.5 Control PWB Assembly A14

The Control Assembly A14, is the functional control center of the Receiver. All logical decisions are made on
this assembly. The assembly features:

] An 8085A microprocessor

L An EPROM to store the program

° A RAM used as a scratch pad and for semi-permanent storage of operating parameters
° Aremote control interface
o Serial and parallel ports to interface the microprocessor with other assemblies in the receiver

The Control Assembly monitors, controls, and tests most functions of the Receiver in response to inputs from
the front panel, or a remote source, and instructions resident in the EPROM. The remote control interface will
support R$-232 and MIL-188 serial data formats operating at most common baud rates between 50 and 19,200
bps. Built-in fault protection guards against power transients and losses. A backup battery keeps the RAM
alive when power to the unitisinterrupted. The circuits of the Control assembly are described in detail in the
A14 unitinstruction section.

4.3 CONVERSION BETWEEN dBm AND Vrms
Power levels in this manual are stated in dBm, or decibels with respect to 1 milliwatt. For example, +6 dBm

means 6 dB more than (above) 1 mW, or 4 mW. Similarly, -6 dBm is 6 dB less than (below) 1 mW, or 0.25 mW
(250 uW). Notice that every value of dBm corresponds to a particular amount of power. If the impedance in
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which this power is dissipated is known, the corresponding voltage and current can be determined. Table 4-1
lists 50 ohm voltage equivalents for many dBm power levels. Note that for negative values of dBm, voltages
are read in either of the two left-hand columns. For positive values of dBm, voltages are read in the right-
hand column. For instance, -6 dBmis 0.112V (112 mV), across 50 ohms, while + 6 dBm is 0.446 V. Similarly, -20
dBm equals 22.4 mV, while +20 dBm equals 2.24 volts (across 50 ohms).

Table 4-1. Conversion of dBm to Vrms across 50 ohms
(0 dBm = 1 mWatt)

(Negative dBm) (Positive dBm)

Millivolts Volts

X N OO W N = O

NNNNNN_._._._‘_.._.ﬂ_;_Aw
U & W N = O W 0 NN O U1 H W KN - O

4-8



o HARRIS

R-2368/URR

RF COMMUNICATIONS TECHNICAL DESCRIPTION

Table 4-1. Conversion of dBm to Vrms across 50 ohms (Cont.)
(0dBm = 1 mWatt)

(Negative dBm) (Positive dBm)

Millivolts
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SECTION 5
MAINTENANCE

5.1 INTRODUCTION

Section 5 contains information concerning general repair, Built-In Test Equipment (BITE) description and fault
code chart, overall receiver performance tests, and component data.

5.2 PWB REPAIRS
The following general rules and techniques are useful in servicing printed circuit boards.

° When replacing components on printed wiring boards (PWB), clip the mounting leads with a
suitable pair of diagonal cutters and remove the component. Thisis especially helpful on
multilead components such as the dual in-line and circular type integrated circuits. The
individual leads are then removed from the PWB with a low wattage iron.

° Before removing an integrated circuit from a PWB, note orientation of the pin locating tab and
make sure the replacement component is reinstalled in exactly the same way.

. Because of the double sided construction used on many of the PWBs in the Receiver, a
component lead may be soldered to printed circuit areas on the top and bottom of the PWB.
Consequently, when a component lead is removed, the replacement component should be
resoldered top and bottom as applicable.

° Overheating a printed circuit conductor may cause it to pull loose from the board material.
Apply only the minimum amount of heat necessary for component removal or replacement. The
use of a soldering iron in the 25- to 35-watt range is recommended.

° A desoldering tool (solder-sucker) is very convenient (and minimizes board damage) when
removing multilead components which cannot be cut loose with diagonal cutters. Components
of this type include special PWB transformers mounted on solderable leads and double balanced
mixers, both used extensively in the various assemblies.

] A convenient device to use in place of a solder-sucker is a roll of Solder-Wick, manufactured by
Solder Removal Co., Covina, California. This flux-saturated copper braid is often more effective
than a solder-sucker for removing solder from PWBs.

5.3 MOSFET REPLACEMENT

When handling and replacing Metal-Oxide Semiconductor Field-Effect Transistor (MOSFET) devices, the
following three (3) steps should be performed.

a. Remove new MOSFET from package. The four leads will be connected together with a small
ferrule or wire to prevent static voltage differences from developing between the gate and
substrate terminals. If the ferrule is present, wrap several turns of small solid wire around the
leads and then remove the ferrule.

b. Position the four leads and carefully install the MOSFET on the PWB.

C. Remove the jumper(s) only after the leads have been soldered.
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5.4 CMOS HANDLING AND REPLACEMENT

All Complementary Offset Symmetry Metal-Oxide Semiconductor (CMOS) devices have diode input protection
against adverse electrical environments such as static electricity.

Although the devices contain circuitry to protect inputs against damage due to high voltages or electrical
fields, precautions should be taken to avoid application of any voltage higher than maximum rated voltages.

Unfortunately, severe electrical conditions can develop during the process of handling. For example, static
voltages generated by a person walking across a common waxed floor have been measured in the 4 to 15 kV
range. This depends to a great extent upon the humidity, surface conditions, friction, and other factors.
These static voltages are potentially disastrous when discharged into a CMOS input, considering the energy
stored in the human body at these voltage levels.

Present CMOS gate protection structures can generally protect against overvoltages. However, these same
structures will break down under severe conditions such as described above. The following are some
suggested handling procedures for CMOS devices, many of which apply to most semiconductors.

° All CMOS devices should be stored or transported in materials that are conductive. CMOS devices
must never be inserted into conventional plastic packing material or plastic trays.

° Avoid contact with the leads of the device. The component should always be handled very
carefully by the ends or the side opposite the leads.

. Avoid contact between printed wiring board circuits or component leads and synthetic clothing
while handling static sensitive devices or assemblies containing them.

° Do not insert or remove CMOS devices when power is applied. Check all power supplies to be
used for testing CMOS devices to be certain that the voltage and polarity are correct, and that no
transients are present.

. Use only soldering irons and tools that are properly grounded. Ungrounded soldering tips will
destroy these devices. Never use soldering guns.

NOTE

When replacing CMOS devices in a PWB, it is
recommended that the same procedures for
replacing MOSFET devices be followed.

5.5 BUILT-IN TEST EQUIPMENT (BITE) SELF-DIAGNOSTICS

The Receiver has the capability of extensive self-testing in the event of a failure. The general types of tests
and the assemblies affected are as follows:

a. Control circuit tests
o Control Assembly A14
° Driver Assembly A13A2
o Display Assembly A13A4 and A13A5
b. Frequency Synthesizer tests
° Reference Generator A12 and Frequency Standard A21

° BFO Assembly A11



% HARRIS R-2368/URR
RF COMMUNICATIONS MAINTENANCE

(] Synthesizer Assembly A10
C. Signal Path tests
o Input Filter Assembly A1
. First Converter Assembly A2
o Second Converter Assembly A3
° IF Filter Assembly A4
o IF Audio Assembly A5
d. Power Supply tests

° Power Supply Assembly A15

Most of these tests can be automatically performed by momentarily pressing the TEST button located on the
Receiver’s front panel. Once the TEST button has been pressed, all receiver front panel controls (except AF
GAIN, SPEAKER, and AUDIO LINE LEVEL) become inoperative, and the signal overload relay located on the A1
assembly deenergizes to prevent any possible spurious radiation of test signals during BITE diagnostics.

The normal length of the self-test is approximately 5 seconds. All tests are performed sequentially.

Ifitis determined that a fault exists in a particular assembly, that assembly number and the corresponding
fault code number defining the type of failure will be displayed on the Receiver’s front panel alphanumeric
display. (See table 5-1 for a listing of assembly numbers and fault codes.) For example if the reception of LSB
signals became difficult (due to unknown reasons), initiate self-test by pressing TEST. The display, Assy 04
FAULT "02”, would probably be shown. Table 5-1 indicates that this would be a fault due to IF Filter Assembly
A4 LSB Filter.

NOTE
Section 5.6 is a listing of faults which may not be
directly identified by Receiver BITE Diagnostics.

These symptoms should be checked before
undertaking any module level repair operation.

Table 5-1. Fault Code Listing

Assembly Number Fault Code Description

Antenna Overload

Relay Fault (Closed)

BITE Oscillator or A1 RF Det.
Front End Filter

Relay (Open) or dc Det. (TPS)

A2 Detector
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Table 5-1. Fault Code Listing (Cont.)

Assembly Number Fault Code Description

A3 Detector

Bypass Signal Path Fault

LSB Filter

USB Filter

CW Filter

CW Filter

Special Filter-Slot 5

Special Filter-Slot 6

Special Filter - Slot 7

A5 IF Input peak Detector or A4 IF
Amplifier and Output Circuitry

A5 Gain

AM Detector
Line Audio
Product Detector
FM Detector

Serial Data
Synthesizer Out-of-Lock

Serial Data
BFO PLL Out-of-Lock

1 MHz Reference
800 kHz Reference
40 MHz PLL Out-of-Lock

No Fault Codes (Converter Module)

PROM Failure

8155 RAM Failure

CMOS RAM Failure

Serial Data

8155 Output Port Failure
8255 Output Port Failure
A/D Conversion Timing Test
8,9 A/D Converter Result Test

A15 -- No Fault Codes (Linear Power
Supply)

1 LCU PROM

2 LCU Communication
3

1

CRONOOTONDHDWN -]

A5
*See Note

A10

N=1UP_WN =

Al

A12

WN =N =

A13
A14

NOOUVpApWN -

A17 (Optional)

LCU Interface

A18 A18 Peak Detector or A4 Output
*See Note Failure
A18 AGC Level Test
A18 Line Audio Detector

*Note: Certain faults may be indicated if the associated audio line level is set
too low. Ifafaultlevel isindicated, adjust the appropriate front panel line
level control for 0 dBm output and repeat the test.
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If initiating the self-test function results in no faults (radio completely functional), the following front panel
message would be displayed, --- TEST PASSED ---.

5.5.1 Continuous Self-Test Monitoring

Certain critical circuits that may adversely affect receiver operation, or even cause physical damage if they
malfunction, are continuously monitored by the self-diagnostics. These circuits are as follows:

a. Power Supply A15. All power lines distributed to the receiver are continuously monitored for
acceptable voltage limits.

b. RF Input or Antenna Overload. The signal presented to the Receiver from the antennais
constantly monitored so that signal path shut down circuits will protect the Receiver from an
input signal greater than approximately 1.5 V.

C. The Synthesizer Phase Lock Loop (PLL). The PLL is continually monitored for a locked condition,
ensuring that the receive frequency’s stable and correct.

Any of the above mentioned items will cause a front panel FAULT LED to illuminate. Additionally, the RF
signal overload would result in a front panel display of ANTENNA OVERLOAD.

5.5.2 Self-Diagnostic Operation

The self-diagnostic tests are a series of sequential tests and measurements used to verify the proper operation
of the Receiver. They are described in the following paragraphs. It may be necessary to consult the specific
circuit schematics under discussion. These schematics are in the assembly subsections.

5.5.2.1 Lamp Test

The first test performed is a lamp test. All LEDs and segments of the 10-character and 20-character displays
located on the front panel are lit. This condition is maintained for approximately 4 seconds for the operator
to examine all front panel indicators and while the remainder of the receiver testing is being accomplished.

5.5.2.2 ROM Test (Assembly A14)

ROM test of Control Assembly A14 is the next test performed. U5 contains all the firmware used to control
the main Receiver functions and is tested to determine that the information contained is correct. Ifitis found
to have a problem, the corresponding fault message will be displayed on the front panel. If this fault is
displayed, a factory replacement should be obtained. This device is factory programmed and cannot be
repaired in the field.

5.5.2.3 RAM Test (Assembly A14)

The next test to be performed is the RAM test. This test will determine the read/write capability of the CMOS
RAM (U8) and RAM of the 8155 (U7) located on Control Assembly A14. ifitis determined that a fault exists,
then the appropriate fault message will be displayed on the front panel.

5.5.2.4 /O Port Tests

Parallel output ports of the A14 assembly are tested next. Output bit patterns are written to U7 and U9 ports,

and then read back by the microprocessor to check the data bus path to these devices. If the bit pattern
readback is not the same as written, a fault is noted.
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5.5.2.5 Serial Data Test

The operation of the parallel-in/serial out shift registers (U17, U18) on the Control Assembly and the capability
of the synthesizer and BFO to accept serial data from the Control Board will now be tested. If the synthesizer
or BFO fails to receive data correctly, then that assembly will be identified as having failed. If both fail, then it
will be assumed that the Control Board is the faulty assembly.

The synthesizer is loaded with all zeros and tested. It's then loaded with 60000000 00000000 001 binary. The
one (1) bit will set the serial check line (SW1) of the synthesizer to logic 1. This bit is then tested. If a fault
occurs, the appropriate fault message will be displayed on the front panel.

5.5.2.6 Reference Generator Test (Assembly A12)

Reference Generator Assembly A12 will be tested next. The 40 MHz lock bit is read and tested for a lock
condition (0 = lock). If detected as being out-of-lock, the proper fault code and assembly number will be
displayed on the front panel.

The 1 MHz and 800 kHz detect lines are now read and if a logic 1isread (indicating a fault), the appropriate
fault code and the appropriate assembly number are displayed on the front panel.

5.5.2.7 A/D Converter Tests

The analog-to-digital converter used in the remaining BITE tests is now tested. A conversion is made to
confirm that a result is available in approximately 100 microseconds (as indicated by the end-of-conversion
output line). Readings are also obtained from two A/D channels tied to the + 5V and ground reference
points, respectively. The conversion result bounds are checked. Failure of any of these three tests causes an
A14 fault to be indicated.

5.5.2.8 Phase Locked Loop (PLL) Tests

The BFO PLL and the synthesizer are now tested to ensure that they can be tuned over their entire range. This
testing is done in three steps. These three steps are shown in table 5-2.

Table 5-2. BFO Tuning Range

Receiver Frequency BFO Frequency

00,000.000 kHz 9.99 kHz
15,050.500 kHz 0.00 kHz
29,999.999 kHz -9.99 kHz

At each frequency, the BFO and synthesizer PLLs are tested to determine the status of their respective lock
lines. If a fault occurs as a result of these tests, the appropriate fault code and assembly number are displayed
on the front panel.

5.5.2.9 Input Filter Test (Assembly A1)

Input Filter Assembly A1 will be tested next. Thisis done by testing the relay, the BITE oscillator, and front end
filter.
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First the input is tested for an overload condition. If an overload exists, then the test is terminated and an
antenna overload message is displayed. If no overload exists, testing is continued.

The antenna relay is tested by energizing the relay, passing dc through it, and sampling the A1 dc detector to
ensure that the signal path is complete. Sampling the A1 detector output (as well as the A2, A3, and A5
detector outputs) is done by an analog to digital converter (A/D) located on Control Board Assembly A14.

I this test fails, there will not be an immediate fault. The resultis saved for future use during this test. The
relay is then turned off using the relay control line and the BITE detector level is again tested. If a signal is still
present, then the problem is in the relay or its associated control circuitry. If this is the case, a fault is reported
indicating a relay failure.

If a fault condition is not detected, an RF test of the A1 assembly is performed by removing the dc relay test
signal and activating the 100 kHz BITE Oscillator. The BITE oscillator signal level at the output of the A1
assembly is-20 dBm. The A1 RF detector level is measured. Ifitis found that the output level is too low then
the results of the relay test are checked. If the relay test also failed, then the fault is in the front end filter or
the detector line to the A14 assembly. If the relay test passed, then the fault is in either the BITE oscillator or
the RF detector. If the RF test is passed and the relay test failed, then the fault is either the relay or the d¢
detector.

5.5.2.10 First Converter Test (Assembly A2)

After the A1 assembly has been found to be operating correctly, First Converter Assembly A2 is tested. It
should be pointed out that the BITE oscillator was left activated from the previous test and will be used as a
signal source during the testing of this assembly. The AGC s set to OFF, the RF GAIN is set to maximum and
the receiver is tuned to 100 kHz. The A2 DET line is now read by the A/D converter and the results tested to
ensure the level is correct. If a fault occurs as a result of this test, the A2 assembly will be flagged as the faulty
module and the appropriate fault code will be displayed.

5.5.2.11 Second Converter Test (Assembly A3)

If the First Converter is operating correctly then the Second Converter module is tested. AGC, RF GAIN, and
BITE Oscillator are in the same state as used in the testing of the First Converter. Since all conditions are set
up, itis only necessary to measure the A3 detector level using the A/D converter and to verify the correct level.
If the level isincorrect, the appropriate fault information will be displayed.

5.5.2.12 IF Filter Test (Assembly A4)

After it has been determined that the Second Converter is operating satisfactorily, IF Filter Assembly A4 can
be tested. FSK filters will not be tested because of the wide variety of center frequencies and shifts available.
The BITE test oscillator located on the A1 assembly will be disabled at this time. A signal generated by the first
LO (via signal leakage through the First Converter A2 mixer) will be used. (The first LO signal is used to obtain
better frequency accuracy for some of the narrow bandwidth filters that may be present in IF Filter Assem bly
Ad)

First the 16 kHz bypass path is tested to verify that a signal can be passed through the filter assembly
amplifiers to the peak detector located on the input of IF/Audio Assembly A5. The 16 kHz bypass is selected
and the level of the peak detector is read by the A/D converter. The results of this test are stored until after
the USB filter is tested since, at this time, there could be a problem in either the A4 bypass circuitry or a
problem in the A5 input peak detector.

To pinpoint any possible problem, the Receiver will now be tuned to set the first LO to 40.454 MHz. This will
generate a 1 kHz USB tone. USB filter (BW2) will be selected and the peak detector output read using the A/D
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converter. If a fault exists, then the results of the 16-kHz bypass test will be examined to pinpoint the fault. If
the USB filter test passed but the bypass test indicated a fault, then the bypass path is flagged as the faulty
circuit. If the USB filter test failed and the bypass path test passed, then the USB filter is identified as the
faulty circuit. If both of these tests failed, then the fault is identified as being either the A5 peak detector or
the A4 filter amplifiers and their associated circuitry. If the test results indicate that both are operating
correctly, then testing the remaining filters installed in the A4 assembly continues.

The LSB filter (BW1) is tested by tuning the first LO to a frequency of 40.456 MHz and enabling the A4 LSB
filter slot. A 1kHz LSB tone is generated, detected by the A5 input peak detector, and measured by the A14
A/D converter. If a fault exists, the LSB filter is identified as the faulty circuit.

Next the CW filter (BW3) is tested. The first LO is tuned to 40.455 MHz and the CW filter is enabled. The level
of the peak detector is read by the A/D converter. If the level monitored indicates that a problem exists, then
the CW filter (BW3) is identified as being the faulty circuit.

The second CW filter (BW4) is now tested. The same procedure is used to test this filter as was used to test
BW3 CW filter. if a problem exists, then this CW filter (BW4) is identified as being the faulty circuit.

Filter slots 5, 6, and 7 may have a variety of filtersinstalled. The only types of filters allowed in these slots are
AM, FM, CW, or FSK. Since FSK fiiters will not be tested and AM, FM, and CW can all be tested at the same
frequency, we only need to determine if a filter is present and whether or not itis an FSK type. Testing is
identical to that of the CW filters, BW3, and BWA4. if a problem exists in any of these filters, the appropriate
fault message is displayed.

NOTE

The eight pole dip switch (S2) located on the A14
assembly must be set correctly for the above test to
be performed correctly. This switchis set at the
factory (based on the filter configuration of the A4
assembly) and should not be altered.

5.5.2.13 IF/Audio Test (Assembly A5)

IF/Audio Assembly A5 is now tested to determine that the SSB, AM, and FM detectors are operating correctly.
The A4 filter is set to select the 16 kHz bypass path. The AGC speed Is set to MEDIUM, the mode is set to USB,
and the A1 assembly BITE test oscillator is enabled.

The receiver is first tuned to 104.000 kHz. Since the BITE oscillator has a frequency of 100 kHz, a 4 kHz USB
tone will result. The second IF AMP GAIN is tested by measuring the AGC voltage through the A/D converter.
If the level is incorrect, an AGC fault is displayed on the front panel of the receiver. If this level is satisfactory,
then the product detector is tested. The BITE test oscillator is disabled and the receiver is tuned to 4 kHz. The
results of this test are stored since there could be a problem in either the line audio circuits or the USB product
detector (if a fault indication is detected).

The AM test is now performed. With the Receiver tuned to 4 kHz, the Receiver mode is set to AM. The 16-kHz
bypass is again used for this test. To simulate an AM signal, the Receiver will be tuned repetitively from 4 kHz
to 100 kHz using LO leakage as a signal source. The line audio level is measured to verify that the AM detector
is operational. The results of this test and those of the SSB test are compared to determine where possible
faults may have occurred. Table 5-3 shows the results of this test and that of the SSB test.

The next test concerned with the AS assembly is the FM detector test. The Receiver is set to FM mode and
tuned to a frequency of 5 kHz. The Receiver will then be tuned from + 5 kHz to -5 kHz repetitively to simulate
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a FM signal using LO leakage as a signal source. The line audio will be read through the A/D converter. If a
problem exists, the appropriate fault message is displayed on the front panel of the Receiver.

Table 5-3. AM and SSB Test Results and Fault Locations

AM and SSB Test Results Fault Location

If AM Passed and SSB passed No fault
If AM passed and SSB failed Product detector fault
If AM failed and SSB passed AM detector fault

If AM failed and SSB failed Line audio fault

5.5.2.14 ISBIF/Audio Test (Assembly A18)’

ISB IF/Audio Assembly A18 is now tested to determine that the IF Peak Detector, ISB AGC, and ISB Line Audio
Detector are operating correctly.

Filter Assembly A4 is first set to select the LSB filter. Next, the receiver mode is set to ISB and the RF GAIN is set
to maximum. The 100-kHz bite oscillator located on Input Filter Assembly A1 is now activated and the
receiver is tuned to 95 kHz (resulting in a LSB frequency of 5 kHz).

Now the ISB Peak Detector level is sampled to determine whether an inband ISB signal has been found (level
greater than 1 voltdc). If thislevel is not found, the frequency of the Receiver is increased 200 Hz and the
detector level is checked again. This process is repeated until the correct level is found or until the Receiver
frequency is greater than 115 kHz.

If the frequency is greater than 115 kHz, the no inband tone was found so it is assumed that the input peak
detector has failed or the signal path between Filter Assembly A4 and the A18 ISB IF/Audio Assembly has been
interrupted. If thisis true, the fault code for the A18 Peak Detector will be displayed on the Receiver front
panel and no further testing of the assembly will take place.

If the inband tone was found, the frequency is increased by 1.5 kHz, placing the tone in the center of the LSB
filter.

Once the Receiver is tuned, the peak detector, AGC detector, and line audio detector levels are measured to
verify their operation. If any of these are found to be at an improper level, the appropriate fault code will be
displayed on the Receiver front panel and all further receiver testing is aborted.

If the three levels are found to be correct, then the assembly is considered to be functioning correctly.
5.5.2.15 LCU Test (Optional Assembly A17, If Installed)

The last thing to be tested during self-test is the Optional FSK Remote Control Assembly A17, if it isused. The
information used to control these tests is contained with the FSK remote control assembly firmware. Ifitis
determined that the FSK remote control assembly is installed, the remote control assembly will test the UART,
the LCU ROM (U7), and the RS-422 interface. If any of these are found to be at fault, then the corresponding
faultinformation is displayed on the front panel. The LCU also reports, to the remote site, any self-test
pass/fail conditions that may occur as a result of the TEST function being performed.

Upon completion of the self-test, if no fault has occurred, a --- TEST PASSED --- message is displayed indicating
to the operator that the radio is operating satisfactorily.
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5.5.3 Self-Diagnostics Sequence Summary

The self-diagnostics are done in the order of assembly importance. If a fault is discovered during testing, this
failure must be corrected before the remaining tests are attempted.

The order of testing from the first to last test is shown in table 5-4.

Table 5-4. Self-Diagnostics Sequence Summary

1. ROM Test - Assembly A14

2. RAM Test - Assembly A14

3. Output Port Test - Assembly A14
3.1  8155PortsB, C

3.2 8255portA

4. Serial Data Tests
4.1  Assembly A14
4.2 Assembly A11

4.3  Assembly A10

5. Reference Generator Tests - Assembly A12
5.1 40 MHz Phase locked loop
5.2 1 MHz Reference

5.3 800 kHz Reference

6. Phase Locked loops
6.1  Assembly A10

6.2 Assembly A11-BFOPLL

7. A/D Converter Test - Assembly A14
7.1 Conversion Timing Test
7.2 +5Reference Measurement

7.3  Gnd Reference Measurement
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Table 5-4. Self-Diagnostics Sequence Summary (Cont.)

8.1

8.2

8. Input Filter Test - Assembly A1

Antenna overload test
Dc Signal test
8.2.1 Relayclosed
8.2.2 Relay open
8.3 RFsignal test
NOTE
If both tests 8.2.1 and 8.3 fail

then it is assumed that the filter
is faulty.

9. First Converter Test - Assembly A2

10.  Second converter Test - Assembly A3

maAa

1.2

11.3

11.5

11.6

11.8

11.  IFFilter Tests - Assembly A4

16 kHz Bypass Test
USB Filter Test
NOTE
If both tests 11.1 and 11.2 fail
then itis assumed that either the
IF amplifier or the A5 assembly
peak detector is faulty.
LSB Filter Test
CW Filter Test
CW Filter Test
Special Filter 5 Test
Special Filter 6 Test
Special Filter 7 Test
NOTE
Tests 11.6, 11.7, and 11.8 are

done only if filters are installed
and if they are not FSK filters.
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Table 5-4. Self-Diagnostics Sequence Summary (Cont.)

12.

IF/Audio Test - Assembly A5

12.1 AGCTest

12.2 SSB Noise Test

12.3 SSBSignal Test

12.4 AM Noise Test

12.5 AMSignal Test

NOTE

If both test 12.3 and 12.5 fail
then itis assumed that the line
audio detector is faulty.

12.6 FM Noise Test

12.7 FMSignal Test

13.

ISB IF/Audio Test - Assembly A18
13.1 Peak Detector
13.2 AGCTest

13.3 Line Audio Detector

14.

FSK Remote Test - Optional FSK Remote Control Interface
Assembly A17 (If installed)

14.1 PROM Test
14.2 Communications Test

14.3 Interface Test
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5.6 SUPPLEMENT TO BUILT-IN TEST CAPABILITIES

The following are failure modes that may not be directly pinpointed by the receiver self diagnostics sequence.
Included are fault indications that may have multiple causes due to module interaction in the radio

5.6.1 Abnormal Front Panel Displays

a.

Symptom:
One front panel display is blank, the other display operates normally.

Fault:
A13 Front Panel Assembly.

Symptom:
Both front panel displays are blank, with no FAULT LED.

Perform check:
Test for correct power supply voltages at power supply test points.

Fauit:
If power supply voltage(s) is bad - A15 Power Supply Assembly.
If power supply voltages are OK - A13 Front Panel Assembly

Symptom:
Both front panel displays are blank, with FAULT LED lit.

Perform check:
Pull connector J8 on A14 Control PWB.

Fault:
If FAULT LED goes out - A15 Power Supply Assembly.
If FAULT LED is still on - A13 Front Panel Assembly.

Symptom:
Front Panel displays are random, all segments on, and/or locked up with no front panel control.

Fault:
A14 Control PWB

5.6.2 Abnormal Operation, But With No Built-In Test Failure

a.

Symptom:
Cannot establish link with Remote Control Unit, but no built-in test failure indicated.

Perform check:
Check A14J19 and A1453-55 settings for proper Remote Control Interface configuration.

Fault:
If settings are correct, A14 Control PWB.

Symptom:
Severely degraded sensitivity, but no built-in test failure indicated.

Verify Symptom:

Tune receiver to 3.000 MHz, USB mode, AGC off, AF meter function and apply an RF signal of
3.001 MHz at 0.6 uV. [fsignal is not heard and no meter deflection, perform following check.

5-13



R-2368/URR &) HARRIS
MAINTENANCE RF COMMUNICATIONS

Perform check:
Disconnect J1 and J2 from A19 Preselector Assembly and connect together using a male/male
type SMB barrel connector.

Fault:
If signal is heard when bypassing preselector - A19 Preselector Assembly.
If signal is still not present - A1 Input Filter Assembly or input coaxes.

C. Symptom:
Unitloses channel memory when turned off for a long period of time, but no built-in test failure
indicated.

Fault:
A14 Control PWB

d. Symptom:
No front panel meter functions, but no built-in test failure indicated.

Fault:
A13 Front Panel Assembly.

e. Symptom:
Unit operates normally on internal frequency standard, but faults when on external standard.

Fault:
A12 Reference Generator PWB

5.6.3 FaultIndications With Multiple Causes
NOTE

Verify the presence of correct dc supply voltages on
any module which is suspected of having failed.

a. Symptom:
ANTENNA OVERLOAD fault is indicated with no input signal applied.

Perform check:
Disconnect power cable J10 to A19 Preselector Assembly.

Fault:
If fault goes away - A19 Preselector Assembly
If fault still present - A1 Input Filter PWB

b. Symptom:
A12 Reference Generator fault code.

Perform check:

With oscilloscope, test for presence of 1 MHz sinewave with a minimum amplitude of 1.5 Vi
at J9-1 on A12 Reference Generator PWB.

Fault:

If 1 MHz signal not present - A21 Frequency Standard Module

If 1 MHz signal OK - A12 Reference Generator PWB.

C. Symptom:
A2 First Converter fault code.
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Perform check:
With no RF input signal and AGC FAST, measure dc voltage on A2J4 pin 1.

Fault:
If A2J4-1 is more negative than -1 Vdc - A5 IF/Audio PWB

Perform check:
With oscilloscope, measure LO input signal level at A2TP3.

Fault:

If nosignal at A2TP3 - A10 Synthesizer PWB or coaxial cables between A10 Assembly and A2
Assembly.

If level is approximately 0.5 V.o sinewave - A2 First Converter

d. Symptom:
A4 Fault 09 IF Filter Assembly

Perform check:
Set receiver for USB mode, AGC OFF. Monitor A4TP4 with an oscilloscope and apply a 454 kHz
signal at-20 dBm into A4J1 from an external RF generator.

Fault:
If no 454 kHz signal observed at A4TP4 - A4 IF Filter PWB.
If 454 kHz signal at a level of about 0.4 Vo is observed at A4TP4 - AS IF/Audio PWB.

e. Symptom:
AS Fault 04 IF/Audio Assembly.

Perform check:
If 1SB option (A18) is installed, check for audio output in LSB mode.

Fault:
If LSB Audio is present - A5 IF/Audio Assembly
If LSB Audio is not present- A11BFO PWB

Perform check:
IfISB option (A18) is not installed, set receiver for USB mode, BFO 0.00 Hz. With oscilloscope
check 455 kHz signal level at A11TP6.

’

Fault:
tf no signal observed at A11TP6 - A11 BFO PWB.
If 455 kHz sinewave of about 0.6 Vok-pk is present at A11TP6 - A5 IF/Audio PWB

5.7 RECEIVER PERFORMANCE TEST PROCEDURES

Table 5-5 shows tests used to verify Receiver operation.
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Table 5-5. Test Procedures

Test Paragraph

Local Control Function Test

Sensitivity

Audio Output Level and Distortion
AGCRange

IF Filter Selectivity

5.7.1 Sensitivity Test

The following test equipment is required to perform this test.
L] HP-86408B Signal Generator
° HP-331A Audio Distortion Analyzer
° 600 Ohm Feedthrough Termination

The following steps describe the sensitivity test procedure.

a. Connect equipment as shown in figure 5-1. Note that when making measurements in the LSB
mode, connect the distortion analyzerto J7-17 and §7-18.

LINE AUDIO OUT

ANT 1
INPUT
HP8640B |y j1 RECEIVER J7 600 OHMS HP331A
REAR PANEL

URR-017

Figure 5-1. Sensitivity Test Setup
b. Initially set Receiver's AGC to OFF and RF GAIN to maximum.

C. Perform steps d through f for each of the modes and bandwidths listed in table 5-6.

d. Set generator for a minimum RF output.

e. Adjust audio distortion analyzer sensitivity for a convenient reference indication.
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f. Adjust generator output until the audio output rises 10 dB above the reference noted in step e.
Record the signal generator output level in table 5-6. Note that this value must be no greater
than the maximum allowable 10 dB S + N/N sensitivity listed.

NOTE

Generator frequencies may be varied within the
passband range to obtain a peak audio outputin
the channel being tested.

NOTE

In AM mode, it will be necessary to set the signal
generator for 50 percent modulation at the
modulation frequency indicated. Increase carrier
power until a 10 dB difference above the reference
level is obtained between modulation OFF and
modulation ON.

Table 5-6. Sensitivity Test Reports

Maximum 10* | Measured 10 dB

BW [ Radio Frequency Generator Modulation 85+ N S+N
Mode N N
kHz MHz Frequency MHz | Frequency kHz e e
Sensitivity Sensitivity
uVims UVrms

2.100000 2.099000 --- .60

16.000000 15.999000 - .60

29.900000 29.899000 --- .60

2.7 2.100000 2.101000 - .60
16.000000 16.001000 --- .60

29.900000 29.901000 - .60

w 3 2.100000 2.100000 --- .40
16.000000 16.000000 - .40

29.900000 29.900000 - .40

2.100000 2.100000 1.0 2.5
16.000000 16.000000 1.0 2.5
29.900000 29.900000 1.0 25

* 16 dB S + N/N Sensitivity in CW mode only.

5.7.2 Audio Output Level and Distortion Test

The following test equipment is required to perform this test.
L HP-86408 Signal Generator
] HP-331A Distortion Analyzer

o 600-Ohm Feedthrough Termination
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Use the following procedures to check line output, headphone output, and speaker output.

5.7.2.1 Line Output Check

To check the line output proceed as follows:

a.

Line Audio .123t04.24

Headphone Audio 4.24 Minimum

518

Setsignal generator to-20 dBm, 2.001500 MHz. Set Receiver to 2.000000 MHz, AGC to MED
(medium), MODE to USB, and RF GAIN to maximum.

Connect equipment as shown in figure 5-2.

LINE AUDIO OUT

ANT -1
INPUT
HP86408B _' Tl RECEIVER J7 600 OHMS HP331A
REAR PANEL

URR-017

Figure 5-2. Line Audio Test Setup
Measure line audio output level. Level must be adjustable line audio control from -16 dBm (.123
Vims) to + 15dBm (4.24 V) (0.25 mW to 30 mW). Record range in table 5-7.

Table 5-7. Audio Output Level and Distortion Test Report

Percent
Distortion
Measured

Distortion Limits

Output Level Output Level
Measured V,ms Limits V,ms

Minimum

Set the line audio level t0 4.24 V..
Use the SET LEVEL control on the distortion analyzer to set its reading to 100%.

Select its distortion analyzer function, and null out the audio tone using the BALANCE and
frequency adjustments.

Adjust the meter scale, and read the total harmonic distortion (THD) in percent. The THD must
be less than 5%. Record the value in table 5-7.

Reset the line audio level t0 0.775 Vg (0 dBm). Check that the receiver’s front panel meter
indicates 0 dBm + 2 dB.
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5.7.2.2 Headphone Output Check
To check the headphone output proceed as follows:

a. Set signal generator to -20 dBm, 2.001500 MHz. Set Receiver to 2.000000 MHz, AGC to MEDIUM,
Mode to USB, and RF GAIN to maximum.

b. Connect equipment as shown in figure 5-3. Use a jack with a 600-ohm load to plug into the
headphone output.

HEADPHONE OUT
ON FRONT PANEL

ANT

wpgoaop | INPUT oy RECEIVER 600 OHMS HP331A
REAR
PANEL

Figure 5-3. Phone Audio Test Setup 590A-057

C. Adjust AF GAIN control for maximum output. Headphone output level must be 4.24 Vs (30
mW) minimum. Record in table 5-7.

d. Measure Total Harmonic Distortion at 4.24 Vs output. THD must be less than 5%. Record in
table 5-7.

e. Readjust AF GAIN to minimum.
5.7.3 AGCRange
The following test equipment is required to perform this test.
] HP-8640B Signal Generator
o HP-331A Audio Distortion Meter
] 600 Ohm Feedthrough Termination
Use the following procedures to perform the AGC range test.
a. Connect equipment as shown in figure 5-4.
b. Set signal generator to 10.001500 MHz and RF output level at 2 uV .

C. Set AGC to OFF, Mode to USB, Receive Frequency to 10.000000 MHz, BFO to 0.00 kHz, and MED
(medium) adjust Line Audio Output to 0 dBm.

d. Set a convenient reference level on the distortion analyzer, and then increase signal generator

output to 0.2V ms. The audio output level should not increase by more than 3 dB. Record level
change below.

Total Audio Output Level Change: dB (3 dB maximum)
(RFinputlevel 2 uV 510 0.2V mpe)

519
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LINE AUDIO OUT

HP8640B f— NPT gt 1 RECEIVER J7 600 OHMS HP331A
REARPANEL  ~
URR-017

Figure 5-4. AGC Range Test Setup

5.7.4 IF Filter Selectivity

The following test equipment is required for this test:
L HP-8640B Signal Generator
° Boonton Model 31-H RF Millivoltmeter with 50-ohm adapter.
o HP-5383A Frequency Counter

Use the following procedures to verify filter IF response.

Initially set Receiver to 10.000,000 MHz, AGC to OFF, BFO to 0.00 kHz, and MODE to USB.

a.
Connect equipment as shown in figure 5-5. Note that when measuring the LSB filter the I1SB IF
output J2 should be monitored instead of J4.

HP-5383A
FREQ COUNTER
AUX RF ADAPTOR
OUTPUT
ANT FILTERED
HP-86408 IN_ ], RECEWER IF OUTPUT SSONTON 91H
SIG. , REAR PANEL
G. GEN MILLIVOLTMETER
590A-060(A)
Figure 5-5. IF Filter Selectivity Test Setup
b. Set signal generator frequency o to 10.0015 MHz. Adjust generator output to set a convenient
millivoltmeter reference level in the generator’s -110 dB range (i.e., below the Receiver's AGC
threshold).
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C. Vary the generator frequency to determine the peak level in the passband.

d. Adjust the generator frequency to determine the values (approximately * 10 kHz) at which the
output level is 3 dB below the level recorded in step (c). Calculate the 3 dB bandwidth as the
difference between these frequencies, and record it in table 5-8.

e. Vary the generator frequencies through the range between the -3 dB values determined in step
(d). Disregarding the levels at the end points, determine the maximum and minimum levels
within this range. Calculate the difference between the maximum and minimum in dB, and
record the value in table 5-8.

f. Repeat steps (b) through (e) for the LSB, CW, and AM modes at the generator frequencies given
in table 5-8.

Table 5-8. IF Filter Response Test Report

Filter Bandwidth, kHz Passband Ripple

Generator Reference Level
Frequency fo MHz
{Minimum) Measured Maximum dB | Measured dB

10.00150
9.99850

10.0000

10.0000

5-21/5-22
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MAIN CHASSIS INTERCONNECTION

1. INTRODUCTION

Thi§ section contains main chassis level information including parts lists, illustrations identifying and locating
major assen'_lblies! and an interconnection diagram. All major subassemblies of the main chassis are listed in
table 1 and identified in figures 1 through 5. Figure 6 is the main chassis interconnection schematic diagram.

Table 1. Main Chassis, (PL 10215-1010, Rev. K)

Ref. Desig. Part Number Description

Al 10073-5100 INPUT FILTER PWB ASSY
A2 10073-5200-02 1ST CONVERTER

A3 10215-5300 PWB ASSY,2ND CON

A4 10073-5500-06 IF FILTER ASSY

AS 10215-5410-02 PWB ASSY,IF/AUDI

A10 10215-4100 PWB ASSY,SYNTHES

A1l 10073-4600 BFO PWB ASSY

A12 10073-4700 REF-GEN PWB ASSY

A13 10215-2010 PANEL ASSEMBLY

Al4 10215-2800-02 ASSY,CONTROLBD

A15 10073-3000 POWER SUPPLY ASSY
A16A1 10215-1200 PWB ASSY,FRONT P
A16A2 10073-1400 CHASIS POWER DISTRIBUTION
A16A3 10215-1350 REAR PWR DIST ASSY

A18 10215-6300-02 PWB,ISB IF/AUDIO

A19 10215-6600 ASSY ,PRESELECTOR

A21 10073-7321 FREQSTD 1X10 7 NAVY
A25 10215-6850 EMP/EMISUPPR. A

10 J90-0012-001 COAX ADAPTOR SELECTRO
S1 10073-7245 FREQ.STAND. SWITCH ASSY
Wi1 10073-7160 CABLE,ASSY,COAX

W2 10073-7161 CABLE,ASSY,COAX

w3 10073-7158 CABLE,ASSY,COAX

w4 10073-7186 CABLE ASSY COAX

W5 10073-7184 CABLE ASSY COAX

wWé 10073-7157 CABLE ASSY COAX

w7 10073-7183 CABLE, COAX ASSY

w8 10073-7156 CABLE ASSY COAX

w9 10073-7054 CABLE,RIBBON

W10 10073-7182 CABLE, COAX ASSY

W11 10073-7246 CABLE, ACPOWER

w13 10215-7004 CBL ASSY SYN-REF

w14 10215-7005 CBL ASSY SYN-CNT

W17 10073-7069 CABLE ASSEMBLY

W19 10073-7152 CABLE ASSY

W20 10073-7070 RiB CABLE CONT-PAN

w23 10073-7247 SPEAKER CABLE

W24 10073-7055 RIBBON CABLE (MTR CONT)
W26 10073-7056 CABLE,RIBBON
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Table 1. Main Chassis, (PL 10215-1010, Rev. K) (Cont.)

Ref. Desig. Part Number Description
W30 10073-7191 COAX CABLE ASSY
W31 10073-7192 CABLE ASSY

W34 10073-7066 CABLE, RIBBON

W35 10073-6654 CABLE, RIBBON

W36 10073-7068 CABLE, RIBBON

W37 10073-7187 CABLE COAX

W38 10073-7248 CABLE ASSY

w39 10215-7006 CABLE, COAX, RFIN

W40 10073-7162 COAX CABLE ASSY
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A15A3 A15A2 A15A2 A25
PS BITE PS HEATSINK PS REGULATOR EMP/EMI
ASSEMBLY ASSEMBLY ASSEMBLY SUPPRESSION

ASSEMBLY

A15
POWER SUPPLY A21
ASSEMBLY FREQUENCY
STANDARD
ASSEMBLY
A15A1
PS FILTER
ASSEMBLY
A18
ROk ISB IF/AUDIO
FIRST CONVERTER ASSEMBLAY
ASSEMBLY,
A3
SECOND
CONVERTER
ASSEMBLY
AND A16A2 i
CHASSIS POWER Daubi
DISTRIBUTION st
ASSEMBLY ARE
UNDER A19
(SEE FIG.2)
A19
PRESELECTOR
ASSEMBLY
A4
IF FILTER
ASSEMBLY

A13
FRONT PANEL

Figure 1. Main Chassis Top View with A19 and A18 In Place
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A15A3 A15A2 A15A2A1 A25 A21
PS BITE PS HEATSINK PS REGULATOR PWB EMP/EMI FREQUENCY
ASSEMBLY ASSEMBLY ASSEMBLY SUPPRESSION STANDARD
ASSEMBLY ASSEMBLY

A15
POWER SUPPLY
ASSEMBLY
A15A1
PS FILTER
ASSEMBLY
COMPARTMENT
A2 FOR ISB
FIRST CONVERTER ASSEMBLY
ASSEMBLY A18
A23 OPTIONAL
A16A2 SPEAKER AUDID
CHASSIS POWER AMPLIFIER
DISTRIBUTION ASSEMBLY
ASSEMBLY
Al ﬁFBAUDI
SECOND CONVERTER A;SEMBEY
ASSEMBLY
Ad
IF FILTER
ASSEMBLY
A13
FRONT PANEL URR-022P
ASSEMBLY

Figure 2. Main Chassis Top View with A19 Removed to Expose A2, A3, and A16A2
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AT6A1
A13 FRONT, POWER A13A1
FRONT PANEL DISTRIBUTION SWITCH BOARD
ASSEMBLY ASSEMBLY ASSEMBLY

AT0A1
VCO ASSEMBLY

AN
BFO ASSEMBLY
A10
SYNTHESIZER
ASSEMBLY
A12
Al REFERENCE
GENERATOR
INPUT FILTER
ASSEMBLY ASSEMBLY
A16A3
REAR POWER
DISTRIBUTION
ASSEMBLY 590-034P

Figure 3. Main Chassis Bottom View
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——%—___—_————

DANGER
 HIGH VOLTAGE

A13A3 A13MT A4 A13A4 A13A5

A13A2
METER BOARD METER  CONTROL BOARD ALPHA-NUMERIC NUMERIC DISPLAY DRIVER BOARD
ASSEMBLY ASSEMBLY DISPLAY ASSEMBLY ASSEMBLY
ASSEMBLY
590-A-035P

Figure 4. Main Chassis Front View
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J7

AUDIO/REMOTE CONTROL AC

INTERFACE CONNECTOR POWER GROUND

/

AC i

INEERBAL - — <A (— LINE ANTENNA
FREQUENCY FREQUENCY 455 KHZ 455 KHZ OUTPUT  FUSE INPUT
STANDARD STANDARD SECOND IF SECOND IF
OUTPUT OUTPUT  OUTPUT

S1

INTERNAL/EXTERNAL

FREQUENCY STANDARD URR-005P

SELECT SWITCH

Figure 5. Main Chassis Rear View

7/8




R-2368/URR

MAIN CHASSIS INTERCONNECTION

3 HARRIS

RF COMMUNICATIONS

4
220 o on
£23x 3 2
~6-Br2IVv . | @ /N
- L8-graiv. - | ® N
3 L 7srey | ™ /N e
<
e L-g-6reIv. | ASl+ =2
x =t
z SG-erey |7 ON9 uwmm
3 o L Fo6rziv | ¢ Avee we
o u L -E-6reiv ™ QN9 =
eL% L Z-6r2iv N ON®
3 L-T-6r21V |~ LN0 QLS INI
Sz
]
Sd €1V -
ASI+| — | — J-VIS 91HS 01 E3 Py
ADI [ & —o/N ) 1OH
m|m
Aer| oo —s g5 N_2-GdEIV ol el ane
2Jed w.mmum__w —| - | canaLims av
ZHW 0%
il
~ Nz BB ELE
Sfeasm (rrevey | £ | £ [ 034 asi-
S e—orpv—— R | 8 [ 038 AsI+
100" 43y Ssrev—— N 8| 1no s/d 3118
ZAR ) /\UA SNerrev——— « | 5 | "934 Ag+
= {%m & 1934 ASI+
) P u rvsv—] 2 | 2 | o3u asi-
lndino <& S-TFIVaTY m m Avz+ b
034S @ oL% S-2revaly |- | = | Aver S
0344 Tmm % wlw| ‘934 ASI- ms&
w . o
Tlidem 2 R EITa S Am— m m DIUNN AG+ g
h L _F-Tr6Iv s aum o
LNdNI 2 8-Brb 1V MBI
dis il Sy N | ¥ | 93uNn AcH
ek N NN
(‘I
we 3fidoim A STErETY 22t a/N
22 3 kv | | |93 As+
mﬁmw 1no "43y4 .(Nn%s o [ ONO
“iE 2um & (L _8-TrIvarv | ™| ™| 93HNN AS+
=2 S[iae L _g-TrvaIv_ | ©| @[ 938 ASl+
= gozrevaly || © | 934 Asi+
P-2revalv | ¥ | ¥ [ '93HNN AS+
(l‘
T-erevary | ™ ™| aNo
zomrery | |~ | 03 Asi-
Naomrey ] | - | 03w Asi+
~=13
N9} o & &1V e
aNg | o | @ v
ano |~ |~ )
ol 9-12v %s | ASI+
QNS | i 5TV S reray—— v | o | Ave+
Ab2e | TV ey ¢ |+ | 938N Ag+
d DL B e m || Asi-
ON9 v f o Z-TV ) AT [~ | o | A3
AN0 QLS ANT| - | - T2v e e~ e
Dlidizv  ~w
af™
N9 o | @ TTT-EVSIVN, S s—srpv—— © | ® | 1n0 130 3118 1v
AvZrn e ERSZIEA M ~ |~ | avoruaao 1Ny v
. Asivj o PRSI ST o|w|378YN3 050 3118 IV
93UNA AS+| 10 | 10 SERSZIAN N gemv—— 0 |0 | 453L AvI3Y v
3118 ZH* 008+ |+ PIEvaIv Ny v |+ | 3L0W INT Y
IZNL o | AT ) N | o || 3uvas
3LI8 ZHA || N | o
) ST -EVIIV /NI A3
1304307 ZHWOY | — | - ITEVaTV N e - | - | 310w 1x3 v
™~
S]devary zdozm |3
©|w| /0 ZHA OF 21V
- w{w | 3118 ZHW | 21V
oF IV T+ | 3118 ZH) 008 ZIV
oh% m-grerv | ™| | 93Sn LoN
~ T%M AIN |~ | I/N
w /l! - _
- 3 OT-SFFIV a3sn Low
M | 3
e dozm [ -
0 E
- ON-VIS ™™ ASIE mw
O ]
it I/N|nw AN M WW
ON-aT5 T | Aver Mm
[=]
aly
8-IrIV £23  ON9
RIS 24 Ok3  ONS
TIrITY 93 '130 %307 ZHA 0%
ST S3  3LIB ZHAW |
Y =7 +3 3119 ZHX 008
T-Th2v
73TV €3 C93HNN) AS+
ZFav 23 ASiH
I-Irev 13 Az
923 QN9
013 Asl-
63 Acls
ETErGTV 83  93HNN AG+
-
LNdNT 33 @ ord
Fils
ux
S{Tdorm o
LNdLAG 3¥ s 2€3 ano
N
& _ HONOMHL 0333 223 1N0 AVI3Y 3LI8
2y >
-t
AWm anele|e e 8E3 Qv0TH3AO0 LNV
1N0 AVI3Y 31I8| o | o
z 3-EVoI
A o | @ —asN a2V 023 378vN3 0S50 3118
Qv0IH3A0 LNV |~ |~ S
378YN3 950 3lI8|w |w 07T EVa] 613 1531 AV13d
493L AVI3H|w | w HERSE) .
30N NI« |+ ’Aﬂﬁﬂ/«/ 813 31nM "INI
31NN 1X3[m | o
ASI+ | o | o £13 31NN “1X3
P-TE I
913 AGI+
Slrdeveiv
SI3  As)-

Main Chassis Interconnection

Schematic Diagram

Figure 6.

(10215-1011, Rev.C) (Sheet 1 of 7)

9/10



R-2368/URR

MAIN CHASSIS INTERCONNECTION

3 HARRIS

RF COMMUNICATIONS

z
w2 AN s M
£z S 2z <
AGI-
F-5r5Y a5y N
S-ETEvY B
N\ 5orev m_”%_‘ Jov
iy 557 97uNn s+
Z-5r%Y =7 M-
N v eI
S STV 3y 93NN A+ 3
mm
ASI+ JEE
52k
<LE2
1
&a
viva|- |-
#2079 |~ | o
*130 %9017 11d| o | @
ECLITE RS R
v1va WVI83s|n | w
Aol
ang|~ |~ ‘
aN9 31HS [ o | ® © | ‘934N A+
> 5 ~ | ASI-
% shavim o | nere
2s 0| Aver
]
« 30NIYI4TY
g4y ZHW! A M
) 1\ ™| AF2e
Mw olZdEIM &AM
3 - | As1+
W
||lu
ang| ©
ASls [0
FETIR:
OIUNN AG+ [ m
a/N|
Asl- |~
<+
=
ZHWSSY 0L -S9O
Wego
1NdLNO I 07
1N0 130 3118|w
ane| «
AD| @
AGI+|
oov| -
<
]
ZH SSb
nmm 1ndLno 3T aNz A
2w )
MA ofidsm
ZHWN o%
LNdNT 071 aNZ
N
Y [PEY
ZHW SSb O
1ndNT 41 ]N_J
Ny
Sham
/rll
1dIVOIV PRIET T oV
N| ool A3x
[HONOYHLA33 4) ) SR FYY N PR
olr E-TTIVaIY
Zdzm YZ-ErSIv ST AsSIE
SALIN[ S
Nl e «| arn
wN|m | o] osN
/III| .
ZHN SSH-0/-59b" ZETHIV NinTL30EY
il 4 es ETGrHIV |30
f+ 01 1\ €doZMI 55
afidim 3
g vTREY q ane mmww
1 ]
ZHW SSF°OF [N e———02o tno 130 3B e Bog2
1NdIN0 31 .Hff\ S-¥TEY £d T mm
N 1 =]
B Sledim Z-PTEY 2o e
x> i
Ammw I-FTEV 3 o9y
g LNdNT 3¥ S _
) aNe
“prev
Sleazm - b-¥ |
(L) -
S | ———————o—0 1no 130 AL ¥
1ndino 134 311d|w = S-#rey £ \m;
ane| « I | ——————oxai+
23| o m 2-¥ray 53 \.“,
ASI+H o e 00 29V
sov| — w -erzv ¥3 \“z
|
> .
200 % gn
*zxz 4 3
«

Main Chassis Interconnection

Schematic Diagram

Figure 6.

(10215-1011, Rev.C) (Sheet 2 of 7)

1112



R-2368/URR

MAIN CHASSIS INTERCONNECTION

3 HARRIS

RF COMMUNICATIONS

ASl+

A0 ZHNE
J/N

vaH

/N

J70H

1No L353d
QIUNN AS+
93UNN AS+

A0

viva
378VN3
3LNA LX3
AIA

*130 3118
"0l "TANOD
avoH3A0
gl ¥3Lnid
ANVI8 3SION

H313A J9v 8SI
d3 L3N 010NV BSI
AIA

J1INA LX3

Tav olgny ANIT
J9v

orany 3N17 1340
1NdNI 41 130
JiNKW LNI

3YVdS

378vsIa 048

aNg

"130 %907 048 il
378VN3 3
I #HO u3s§ -
AN N
AT

viva

3dvdS
3dvds

J/N

aNo

130 X007 17d
38041S

YivQa IvIY3s
A3

A20710

viva

130 #0071 ZHN OF 2Iv
"130 ZHW | 2IV

*130 ZHX 008 2Iv
"130 %007 17d 6v
*130 %3071 717d 9v
iN0 "L30 3118 Iv
OV0T1H3A0 LNV IV
378vN3 050 3119 Iv
AS3L AVIIY IV
TTOHLNGD AVI3Y IV
J1INA LX3 1Y

"130 ev

"l3g eV

3IUvdS

aNog

aNog
93UNN AG+
AN

AGI-

AGI+
3yvdsS
S/d 3118

AG+
AG+
AIA
JYvdS

T =
—_ «
R
TXTTa2m
(=]
<
an
m
@®
m
~
m
w
m
n
m
<
m
m
oM
o
m
™
(=]
m
[12]
~N
0
w N
5 IR
= w
oo
o4 N
ESE
2o |8
=R | N
a5
o2 |8
ke |2
== o
) £ (s
w
vivo Widadsiofo oo 2 |2
ASI | o | o e x |
AS-| 0|0} 2 2 c |x
e E-6IGV £ |5
~ps F-Brav =
NIVO M| o | o g’ s
440 90V | p |1 —— ~ p
I‘\
e i D - b .
o B-6T5Y R ws e
29V 851 o | v erov o4 £ ®
olgnv @slIf — |-} 27> >%~ e o2 ~
0I-6r&v & o
w | b
B[Td9em t
010NV 3INIT| | o ———- ] M
NI OOV | n| nb—n A m
T 7Y ") Sy N
dJANC 9 | jw o -
ogny NI« e bmousrooyro wn
AN |l forvoo-u S =
o N o | > oT-TTeTv gle
mwm inosevj L~ NG o
mL:» @ a-1reIv @@
N @] edszy ~
~~
= Z-17BIY
dwvas|e ot ] N
== TRV
LN NI | o | & lml.I,.w_d\ L _G-Irely 0| »
LNdNT 417130 o | @ ——c o] NG M
010NV ANIT "13a{ ~ | ~ l% QG ole
311839V 0 | © Ilmg\ Z-TreIv N
rav 01an¥ aNijw [ w lﬂﬂd\ T-1r6l -
ALON X3 | | e o] IdSEMT T
||||||\
AIA o | o B BTV
¥3LIN 010NV 851 | v | 8 b Norev— 2| e
¥3L3Ndev S| - |- T o ZH BV ate
- N P ]
Tdvem \_E-+IBIV @ m
F-Hremv |~
L _C-Frgiv |9 |®
w w|w
1Nd1ino 851 S QERDE o
Sun K. L-bl8IV
™ mm L 8-+18Iv mym
3  _G-%r8Iv N
Ol-+78lv -
NI 048 s 2IHEMT S
Ny
Sfeaiem I @)
L S6ry |~ ™
L S-eriv ]| @
LNdNI 41 e - ol
P R I a——
~ Pear=uianmes Rl R
S[edoem
- L85V i
P a2 LR RN
(1L1)
1NdLNo 434 T
ZAN 1 L— =
S
[+4]
ZHA OIF 55+ wr ~
1NdLNo 038 - ©
= n
b +
(TL1) ™
1naNL 333 S N
) ZAN | _
mmﬂ N\
Bﬁ ﬂ |dEBIM m.,.
¥1v0 9NINNL o48| 2|2 I/Njow| o
AN || o
O g 2-FI0HIV A A Z-IToIV ~ e
- - 0 w
A0IHO YL1Va IvI¥3S|~ |~ ]Ill.l\m H__ﬁwhu \m “MN__« — ole
e S -
378vYN SR 44 418 A Mg
©130 %001 o.,_w oo stk F-irorv AED
S FIrEIV IN|m]|m
aNg| v [ v f—— 22 FIVA ~ |
- -
378vSI10 048 m [ m I'I\M Huﬁw“u L-7oTrar ~
. - L 8-1roly. |
OJUNN AG+| v | v Illl\ 8-iroly
rerrl— |- 213-1v9Iv ZHTM
H3-1vaIv =
<+
F[edivaly _~BIFEVOIY e
| Eorevay = | 2
L porevey Y |
L E-TrEvSY | |2
10 851 T-IFEVaTY ==
Lg-Erevaiv | 7| ®
3_¢om3f\ Z-erevaly || ®
2 3 ~erevary T ™
ZHX SG¥ z L-5-Erevaiy | ©| @
1LndLing wa
41 ON2 o L T-Erevaiv || ©
a3¥3 14NN Quw< L T-erevaiv | Y| ¢
X m|m
L T-2F2vav |
il s 2-2revs M
5% ) iy
« AT ONZ & ¥dOZM]
[
3T
Mmm S|HeEM ErErav @ | @
N~
& ZHA S5+ GZ-ErGlvY
LNdNI Uj L2i-ergiv |9
41 N2 N /NI
=lzdom TT-EGIV NN
LEe-ergiv |7 ™
|||«l||\ _ NN
Asl+1 212 FIVEIY f w_ mﬁm__a - -
- TR
A=) o | & oAy
O3UNN AG+| o | ® STTVOIV 2diiM] @
NS ™ IS 5T .
saNim >“._wm wie ZI-6TFIY -
n|w
108LNOD 9-6rFIV
193938 20| ¥ | ¥ Y o~
431714 RA[m|m 'IJ%\ -
ot el E6rFIV 3
e =
3wves| - | - ————my | . : : _ml
Q[edively ®3 z £=

AlIGAIPII

Main Chassis Interconnection

Schematic Diagram

Figure 6.

(10215-1011, Rev.C) (Sheet 3 of 7)

13/14



R-2368/URR

MAIN CHASSIS INTERCONNECTION

& HARRIS

RF COMMUNICATIONS

1nd1lnQ o1anv
aNg oranv
A3

12

I
2 NOT USED
3

a3sn LON

OT=TrIsTT-TdeeR

Wi7P4

AlSJ3-20

d3dIM "L0d "T10A
¥3dIM "10d "70A
A3M

d0l "10d "70A

23 4
2 3 4

E-2MEIV
ERFIE AN
A3X

T-2rEIVN

Id8EM

AS|

N1 01gny 1X3
anNe

NdNL3Y¥ INIT
dNNad J9v
400710 INIT
NI Jov

LN0 3INIT
J9¥ 8WO0D
1No Jov

2345678 3810|J7

16098765432

t

8 133735 o1anv

NI H)3nDS

LNdN1 o1any

H3dIM HOTINDS/ HO3
/N

AGI+

AGI -

aNg

JI0

E R

sl 12345678

[\
o
0
~
<«

3119 gSI¥
1NdNI 39V 851+

AlSJ3-8
N/C

[
14
S
m
£

10
SHEET b
W3p)

PANEL}

w26

wis

440/NQ ¥ldS
0lanvy Y3L3W 85N
H3dIM HOO

3YVdS

34vdS

3Y¥vdsS

AIM

4 Y313W 8sn
100 SINOHd

'rav 13A37 3NIN 8SN

AB
IF/AUDIO
ASSY

234567823910

- v
b-eEVEIY
G-2rEVEIY

——3-7reve )
Z-2rEVEIY A
8-2reEVeEIY

T

- —orzrevew

23 456782310

J8

1d92M

Jov 39
AGI+
AN
ASI-

J/N—

/N —

23456

JS

1N0 31
03434714

NI 048

LNdNI 31

J4

T0
SHEET 6
(J4 REAR PNL)

J2

Id¥M

wa4

T0

SHT 6
[A25)

23 45678

Id

Ji

2dEM

1No 049

5

a

EM

NI ojanv 8SI
N1 J9v 85I
O3N J9v
15v4d Jov
440 J0v

NIVO 44

A

ASI-

ASI+

Y.1vQ IvI103dS

2345678910 J3
234567883910

TSN
T Z-ErEIN
€GBV
T SaraN
ST
T 3-grav

JATITAN
8-SV
T GTErEIN
T OTEREIVN

3118 29V

‘130 41 3118
*13Q 01anv 3NIT
H373NOS dw
4N0 3NIT

3LNK 1X3

‘Q3N Jov
13937135 o1Qnv v
15v4 00V
10373S 01dnv 8
JLNW LNI
103735 o1dnv 2
440 Jov

viva vIJ3dS
NIVO J¥

aNe

M|
O
o

EM

23 45678 910111213141516 |48
23 4567 8910111213141516

ST-EIMPIVN

-girtd
S-EI0E]
CAIICAN
T ETRRTYN
Z eIV
TR TN

J6
o
o

M

TO

SHEET 6
(JT7 REAR PANEL)

i
&
<

23 4567809I1011121314151617181920

2
E

23456 7893I1011121314

o
=

NOI-ICEVEIY
NE-ITEVEIY
IN8-ITEVEIY
NL-ITEVELY
NG-ITEVEIY
NG-IFEVELY
NF-ITEVEIY
NE-ITEVEIY

NE-IFEVEIY
I-IFEVEIV

23456788910

| d¥!

o
=

7 91-8FSV |
Sl-8ray

L PT-9TGY |
| ET-3r 5V

L 21-9rGY |
- T1-9r5y |
0l-9

23 456789101112131415186

w36
w31

w7
AIBAIPIt

w3
BFO IN

yi3]l 1 2 3 456 78910111213141516 |J7{ ' 2 3 456 78 910 (|J2] ' 23 45678381011121314 [y} 1 23 456 78 91011121314151617181920 li6 |2345678SIOIIIZl3|4|5|8|7|8l9202|2223242526IJ;g 123 45678

ano

IXny

ZXnvy

-1N0 22v~SY/LN0 J2E2-5¥
+1N0 22¥-SW/1N0 OB8I-IN
A3

-NI 22k -SH/NI D2€E2-SY

+NI 22k -SH/NID8BI-TIN

J/N

+ 1IN0 224 -SW/LNO J88I-11A
- 1N0 22+-S¥/LN0 ZE2-SH
EQl

- 1N0 22F-SH/NI ZEZ-SH
2at

/N

sal

/N

9a1

oat

ang

ONS 9IS ZEZ-SH

- X1 Xny

1ai

+ X1 Xnvy

+al

E anvg

| anvd

0 anvd

Z anvg

401

- XY XNV

+ N1 22¥-SH/NI 288I-T1N
+ XY Xnv

/N

anog

OJUNN AG+
aNo

JYvds
43534

ved
3804LS d4510
18d

1nvs

Z8d

38041S 8AX
E€8d

S/d 3118
AG+

AGI-

13534 THML
A0

dI0 THML
viva

ANI THML

330
sgal

17nv4d

31NN 1X3
vliva

*130 8Ssiy
AJ070

NVJS d0.1S

| 38041S
378VYN3 85I+
Z 1N0 3LON3Y
d31S NVIS
3¥VdS

aNO

Z 38041S

"ls 3118 8sly

ASI+

aNo

‘434 AG+
TOIUNN AS
‘rfdv o1anv #s?
ASI-

oranvy 8si
NIVO 44
H313NW J9Y BS1
13373s 851

09V 41 QN2

“130 LNdNT 41
*130 olanvy 3NIT
HO13NDS o w
o1any 3aNIT
31NN 1X3

Q3N o9V
10373s oI1QNv ¥
1Sv4 J9V
133735 olonv €
31N LNI
123713s 01anv 3
440 J9v

q0V viva

NIVO 44

aNo

Main Chassis Interconnection

Schematic Diagram

Figure 6.

(10215-1011, Rev.C) (Sheet 4 of 7)

15/16



R-2368/URR

MAIN CHASSIS INTERCONNECTION

3 HARRIS

RF COMMUNICATIONS

LNINWO3S §
1N3WO3S °
LN3IW93S P

LNINOIS INITHIANN
ANINVIIS
INENLERR
AIN3INO3S ©
LN3WO3S 9§

11910 1 HO 19
11910 0IHD 29
IN3IWO3s 2
LI91Q ZH | ¥9
YWWOD

/N

11910 ZH 00! 99
11910 ZH 0} S9
LN10d TVYWI03Q
LNIWYILS
11910 ZHA O 89
11910 ZHX | (9
L1910 /1 €9
L1910 ZHX 00! 69
L1910 ZHW | 019
L1910 ZHW Ol 119

AS+
TINNVHI
¥ 1109
09d

9 703
ANVIE 3SION
0344

1 7102
3/N
J/N

19d

5 7103
/N

E 102
Z2g9d
3NNl

0 103

¢ 71090
amMlL
ML
3.10W3Y
€8d
1nvd
048
ADYH
L1103
00Hd
1531
NV3S
aNg

Al3A2
DRIVER BOARD
ASSY

LN3AVIILS
LNIWVIIS
11910 SI19
11910 919
JI/N

11910 +19
11910 €19
11910 £19
11910 219
11910 ne
11910 o019
10910 819
11910 69
11910 89
11910 L9
11910 619
11910 99
11910 59
L1910 ¥9
11910 029
11910 €9
Ll191a 29
LN3INO3S o
LNINO3IS o
11910 19
/N
AIN3W93S *
AN3INO3S -
LNINOIS Y
IN3N93SH
AINIANO3SH
ANIWOIS
AN3WO3S ¢
AIN3INWO3S @
LNIWO3S N
LININO3S W
LNINO3S P
LN3RK93S?°
LN3W93S 9
LN3IWO3S ©

aNo

93JUNN AG+
aNo

34vdS
4353y

v8d

41S d51Q
19d

1No LInv4d
Zdd

dl1lS 9AX
€49d

N1 3118

AG+

ASI-

13538 THML
AT

ylid

viva

*LNI 733HM 3NNL

/N /N

23456789101 12131415161718192021222324
234567 89I101112i131415161718192021222324
234567 88I10I1112131415161718192021222324

I

Id2VEIV

Ji

1IN3WI3S 4
LN3WO3s @
IN3W93S P

AN3IWO3S INITHIANN

AININVTLS
IN3IWo3g b
LN3WO3S ©
LN3IN93S 9
119101 HJ 19
11910 0IHD 29
AIN3NO3S ?
11910 ZH | ¥O
YWWOD

J/N

11910 ZH 00l 99
L1910 ZH 01 SO
LNIOd TYWID30
ANIWVIIL
L1910 ZHA Ol 89
L1910 ZHA | LD
11910 2/1 €9

11910 ZHX 00/ 69

11910 ZHAW | Q19

11910 ZHW O1 119

Al3AB
(NUMERIC)
DISPLAY BOARD
ASSY

234567 89101112131415161718132021222324252627282930
23456789101 12131415161718182021222324252627282930

|
I

J2
AI3AIP!

2345678 9101112131415161718192021222324252627282930

AG+
TINNVHI

¥ 102

08d

9 102
ANVT8 3SION
D3Y4
1 703
/N
/N
18d

S 100
/N

€ 102
Z289d
379vN3 3NNL
0 102

Z 102

aml

VM1l

310K3Y

E8d

1nv4d

049

ADY

£ 102

904d

1531

NYOS

ane

43y

440/N0 LS

T0
SHEET 6

AS+
VML
AN
aml
aNgl - | -

2 3 45
2 3 45

9-19EIV 4
S-19EIV

FRONT PNL)

Gl

T0
SHEET 6

~N—

k- TKEIV
+ INEIV

23456 7893I1011i21314

14131211109 8 7 6 5 4 3 2

o

< T-BrSY
L72-8FSV |
L E-8FGV
L ¥-8rSV |
|"S-8fEV |
L-9-8rev.
L"(-8rSY |
L"8-8rGv. |
L 6-8ISY

L -OT-8r&v |

23456783910
123456789103

1

J2
©
o

AG+

2 3 4

AN
3/N

!

J3

AL3AL
SWITCH BOARD
ASSY

JI/N 3/N

9/N J/N

2345678 910111213141516171819202122232425262728293031323334353637383940 l

1 23 456 78910111213141516171819202122232425262728293031323334353637383940

23458678 9I0111213141516171819202122232425262728293031323334353637383940

Zd2VEIVY

B-TITF IV
8-TITFIVN

T G-TIrRIvN
RS AY
[ E-TITHIVN

FRITEAEAN
LA

123 456 7838I10111213141516171813920 I

Ji

LN3WVLS
ANIAVIILA
11910 S19
11910 919
I/N

11910 ¥19
11910 €19
11910 219
10910 219
11910 1O
11910 019
11910 819
11910 69
11910 89
11910 £9
11910 619
11910 99
11910 59
41910 ¥#9
11910 029
11910 €9
11910 29
AIN3WO3S ¥
IN3IWO3S d
11910 19
3/N
LN3INO3S
IN3WO3S
LN3WO3S
R ET DE
IN3W93S
1N3W93s
LN3W93S
IN3IW93s
LN3W93S
IN3WO3s
LN3IW93S
LN3WO3S
LIN3W93Ss
LN3WO3S

C 0 0TV I Z OUNTx AC e

AL3A4(ALPHANUMERIC)
DISPLAY BOARD
ASSY

o
ES

J2

- 2d9.

SO-LYY |
L 6- 11V

8- TPV
VTRV
L9- 41?1V

| S-ITRIY |
Y- LTPIY

L E- LTIV

72 ITYIV

23456782910

L T- LM%V

23456783910

2dirZM

W 6

wze
w24

Ji

- ¥3L13N

+ ¥4313N
AGH+

3434 AS+
NIVO 44

aNg

J/N

J/N

340/NO YAdS
H3dIM "0S
/N

oI1anv 3NOHd
A3

3/N

‘rav ANIT 8sn
OIdAY 3INOQHd
44 4313N 8sn
34vdS

34vdSs

3dvds

A3A

Y3dIM "0S
0IaNnY ¥3L3N 85N
440/NO ¥AdS

A13A3
METER BOARD
ASSY

AGI+

aNg

434 AG+

3Yvds

rav 3NIT 8s]
AGI-

01anv H¥3L3AN 881
NIV9 dY

¥313W Jd 8si
12373s 887

Main Chassis Interconnection

Schematic Diagram

Figure 6.

(10215-1011, Rev. C) (Sheet 5 of 7)

17/18



3 HARRIS

R-2368/URR

RF COMMUNICATIONS MAIN CHASSIS INTERCONNECTION
{
- e VCC AI3ALI2-5 A25
J AUDIO/CONTROL EMP/EMI
] To J7 SUPPRESSION
x > INT SAEET | ] ASSY [
) ! (W7) USB LINE OUT | ! GND | Al4J18-8
// FREQ.
6l A A CHA Al3ALI2-4 Sre. USB LINE RET | 2 |6ND Nsc |2 Al4JI8-7
SHAFT CHB AI3A1J2-2 GND | 3 NsC 3 Al4)18-6
ENCODER R Al4J18-5
N/C RS-232/RS-422 OUT(-) | 4
x » J5 N/C | 5 |NIL-188/RS-422 QUT(+1 | 5 Al4Ji8-4
// B B ' A3 Nl s el e Al4JI8-3
GND AISAIJZ -1 EXT. | SHEET | NsC | 7| RS-232m5-422 INt-1 | 7 Al4J18-2
- - FREQ. o Al4JI8-|
T0 STO. N/C | 8 |MIL-188/RS-422 IN(+) | 8
N\ AI3ALI2 INPUT .
, 24 Al3A3J3-5 SHEET S N/C |9 +5v | 9 A5Ji0-10
P/0 Z,lm f I COR(CONTACT) | 10 Nsc o A5J10-3
Al3 ? AI3A33-12 N/C RS-232/R§-422 OUT(-) | If GND | 1! A5J10-8
FRONT ° A13A353-11 Jf T0 AZJE -1 GND | 12| USB LINE RET(GND) | 12 ASJI0-7
PANEL ! FILTERED [ ) SHEET 4 SA o MIL-188/R§-422 OUT(+) | 13 nsC |12 224106
ASSY R2 24 AI3A3J3-10 455 KHZ A EXT [ ASJI0-E
wan | S | 2ND IF OUT ! N/C |14 COR | 14
3 : nsclis e s AGJi0-4
_ Al2J8-3 -
3 AIZALI3-4 — si-8 N s USB LINE OUT | 16 A5J10-3
0 N o Py Al3A3J3-6 AlBA3J4-] N\ TO AI2U8 ISB LINE OUT |17 noe |17 ASJ10-2
PHONES | i T Al3AIJ3-3 J? 10 Al6A3J4-3 SHEET | ISB LINE RET |18 N |18 ASJI0-}
Al3A3)3-3 A4J2 19 9 AI8J6-|
\/ nc A3a3J3-9 UNFILTERED I SHEET 3 0 AlGATI4 GND N/C 8o 2
N 455 KHZ (WS} N SHEET | N/C |20 N/C |20
+ AI3A343-13 ZND IF OUT e |2 e | 2 AlBJS-3
M COR(N.C.) |22 ISB LINE OUT |22 Al8J6-4
METER CORIN.O.) |23 N/C |23 Al8J6-5
- A13A343- 14 J2 RS-232/RS-422 IN{-) | 24 NAC | 24 Al8J6-6
W23Pl ﬁ 19 ' B3 MIL-188/RE-422 IN(+) | & N/C |25 AlgJE-7
PN e AU ouTEuT [ SHEET 3 - 1S LINE RET |28 A18J6-8
NOT gsso{ 2 11 A23 E3
b A23 E2
T0
Ny SHEET 4
o Al3P4 W3SP2 Jtl ‘o
r 1 A5J7-2 AlSJ|
e bl | i I
. INPUT T0
| EFB ‘2?4 . ASJ7-1 SHEET 34 4
I aA f ! 1|3 l-e ASALS7-4
| | ™~
T0
! | AIIPS_WiIP? N ASAIS7
SHEET 4
| | ol AISPI- |
| Sl E | P/0
POWER REAR
| SWITCH 4 212 AISPI-3 PANEL
L - — AlSPI-2
. AISPI
SHEET |
Figure 6. Main Chassis Interconnection

Schematic Diagram

(10215-1011, Rev. C) (Sheet 6 of 7)

19/20



@ HARRIS R-2368/URR
MAIN CHASSIS INTERCONNECTION

RF COMMUNICATIONS
Alg
PRESELECTOR
W2 IP6 TO SHEET 6
(P70 Wzl
! o
L4
4 w Q< [G]
NOT UseDd | 3 e - o
w5 x @ S
4 x JF  wowoww g
: Sgg.,fgEnh 2BooBe Boze
9 = n in )
:ogﬁﬁg%%%ug 9?72@72 mST;TE
0987654321 | 4 J < 1234586 % 12345
Eloss7ss432| N 2 X 123458
™ ? o & > o
z =z = = w N
x 4
DL L M
m)] m| M| @ M m
= 9 ) S TO AlJi TO JI
Haygoe gy ANTENNA
<< <d<dd<d<d< INPUT
TO SHEET 3 TO SHEET 3
{(W35) (wWi7)
Figure 6. Main Chassis Interconnection

Schematic Diagram
(10215-1011, Rev.C) (Sheet 7 of 7)

21/22



% HARRIS R-2368/URR
RF COMMUNICATIONS A1INPUT FILTER ASSEMBLY

A1
INPUT FILTER ASSEMBLY

+15 BITE
— === OSCILLATOR
204 |

o—+— U2

-J AMPLITUDE ADJ.
BITE
OSCILLATOR ;'350-
ENABLE J2-6 .
F==-1
n > ' : LOW PASS J] .,
REINPUT 3 ' FILTER RF OUTPUT
Lad.d
MUTE (TO A2
RELAY 1ST CONVERTER
A ASSEMBLY)
0 o
Z2 1 TRANSIENT
TEST PROTECTION
?EE#Y _L_ OVERLOAD
DETECTOR
1.5 AC BITE DETECTOR| U3
RELAY
_ DRIVERS J
INTERNAL MUTE g\éﬁ)ﬂ LOAD éz-g/
> = ITE/RELAY
. oA /N DETECTOR
QUTPUT
‘ 1 PROCESSOR DC DETECTOR

BUFFER
EXTERNAL MUTE ANTENNA
23> >— - U1 - — OVERLOAD

: 27

GND INDEX +15V -1

5V
Tr_fr _} _} .
10 8 2 1

590-13(1)



R-2368/URR % HARRIS

A1 INPUT FILTER ASSEMBLY RF COMMUNICATIONS
TABLE OF CONTENTS

Paragraph Page

1. General Description 1

2. Interface Connections . 1

3. Circuit Description . C 2

3.1 Low Pass Filter (LPF) Curcunt e 2

3.2 Protection Circuits . . 2

3.2.1 Transient Protection e 2

322 Steady State Protection . . . . . . . . . . 2A

33 Mute Circuitry . . . . . .. 2A

34 BITE Circuitry . . . . . . . ... 2A

3.4.1 BITE Signal Generation e 2B

342 BITE Detection. . . . . . . . . 2B

3.4.2.1 Relay K1 Test Circuits . . . . . . . . . . . . 2B

3422 A1Signal Path Test Circuits Ce 2B

4. Maintenance . . 3

4.1 BITE Oscillator Adjustments/Test e 3

4.2 Overload Adjustments/Test S 4

5. Parts List e 4

6. Schematic Diagram. 4
LIST OF FIGURES

Figure Page

1 Typical A1 LPF Characteristics 2

2 A1 BITE Oscillator Test Setup 3

3 A1 Overload Adjustment Test Setup 4

4 Input Filter Assembly A1 Component Location Dlagram (10073 5100) 9

5 Input Filter Assembly A1 Schematic Diagram (10073-5101) 1
LIST OF TABLES

Table Page

1 Allnput Filter Assembly Interface Connections . . . . . . 1

2 Input Filter Assembly A1 Parts List (PL 10073-5100) . . . . . . 5



% HARRIS R-2368/URR
RF COMMUNICATIONS A1INPUT FILTER ASSEMBLY

A1INPUT FILTER ASSEMBLY
1. GENERAL DESCRIPTION
Input Filter Assembly A1 performs two primary functions:

a. RF signal filtering above the desired receiver input range of 14 kHz to 30 MHz. Specifically, the
first IF signal at 40.455 MHz, and the image band at 80.920 to 110.910 MHz.

b. Protection from high level input signals (1.5 to 70 V,ms) which could damage receiver front end
circuits.

Additionally, BITE signal generation, A1 BITE detection, and receiver muting also occur on the A1 Assembly.
RF input signals arrive at J1 from the Preselector Assembly A19, or rear panel connector J1, Antenna Input, if
the preselector is not used. RF output signals feed from J3 to First Converter Assembly A2. Total module gain
from input to output is nominally 0 dB.

2. INTERFACE CONNECTIONS

Table 1 details the various input/output connections and any relevant data.

Table 1. A1 Input Filter Assembly Interface Connections

Connector Function Characteristics

RFINPUT 14 kHz - 30 MHz, Zo = 50 ohms
Power -15Vdc at 20 mA

J2-2 Power +15Vdc at 200 mA
J2-3 External Mute Same as Internal Mute
12-4 Internal Mute +5Vdc = relay contacts open, 0 Vdc = relay contacts closed
12-5 Relay Test Relay Test Line, 0Vdc = +7.5Vdcapplied to K1 contacts
+5Vdc = 0Vdcapplied to K1 contacts
12-6 Bite Oscillator Enable | Bite Oscillator Enable Line,  + 5 Vdc = oscillator on
0 Vdc = oscillator off
12-7 Antenna Overload 3.5 Vdcoutput for 1.5-70 V, s input
Output

Index
BITE Detector Output
12-10 GND

RF Output

BITE signal test: 2.5Vdc nominally for ac or dc BITE tests

14 kHz - 30 MHz, Zo = 50 ohms
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3. CIRCUIT DESCRIPTION
3.1 Low Pass Filter (LPF) Circuit

The LPF was designed for a passband of 10 kHz to 30 MHz, a total insertion loss of less than 1/2 dB (nominally),
and an VSWRof 1.1:1.

The LPF image rejection desired of >100 dB is required since the Receiver image band of 80.920 MHz to
110.910 MHz encompasses U.S. TV channels 5,6, and the FM band. To accomplish this, a ninth order Elliptic
function filter is cascaded with a fifth order Chebishev function filter. The first null of the Elliptic filter was
chosen at the first IF (40.455 MHz), and the Chebishev filter is used to flatten out the stop band characteristics
of the Elliptic filter. See figure 1 for a typical A1 LPF characteristic. The -3 dB cutoff frequency is
approximately 31.5 MHz.

dB BAND
ATTENUATION lPAss

0

| -3dB///’ T

201 Fc = 31.5 MHZ
30 4

40 1
-50 -+
60 1
70 4
80 +

40.455 MHZ_ g

907 1ST IF NULL
100 +

-110 T
0 10 20 30 40 50 60 70 80 90 100 110 120

>100 dB

/——' IMAGE BAND
]
]

FREQUENCY, MHZ

40.455 MHZ
1STIFNULL 590-14

Figure 1. Typical A1 LPF Characteristics

3.2 Protection Circuits

Two protection circuits are employed on the A1 assembly and respond to the two possible types of overload
conditions: transient and steady state.
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3.2.1 Transient Protection

Upon initial application of an overload condition, a transient signal may pass through the LPF before relay K1
can deenergize. This transient is clamped at a maximum level of 8 Vpp by CR1-CR4 and CR24-CR27 before
leaving the assembly. This allows temporary protection until the relay control circuits can activate in the
presence of a steady state signal. Also, certain types of overloads are basically transient in nature, and it may
not be desirable to disturb the signal path by deenergizing K1.

3.2.2 Steady State Protection

Under no RF input conditions at J1, CR5-CR8, R40, and CR9-CR12, RS bias U1A (-) input to nominally 0 Vdc. This
value is less than the positive potential set by R7, Overload Adjust, at U1A ( +), so U1A output at pin 8 will be
high (+ 15 Vdc). Consequently, CR14 s reverse biased, and R10 supplies base current to Q3, turning Q3 and
relay K1 on.

When an RF signal is received at J1, a portion is tapped off by voltage divider network C3-C9 and detected by
the diode string CR5-CR12. This raises the potential at U1A (-). When this level exceeds the trip point set by R7
(corresponding to approximately 1.5 Vrms ac at J1), U1A output swings low (-15 Vdc) and forward biases
CR14. This removes base drive to Q3. Q3 turns off and the relay deenergizes, breaking the RF signal path into
the receiver. Hysteresis around U1A holds the relay deenergized until the RF input drops at least 10 dB.

Under overload conditions, the low output at U1A causes U 1B output to swing high (+ 15 Vdc). This forward
biases CR29. Voltage divider/clamp network R18, R21, R37, and CR22 provide a TTL logic high signal (= 4 Vdc)
to detection circuitry on Control Board A14. This in turn causes the front panel display to read out the
message ANTENNA OVERLOAD. This disables all front panel controls until the overload condition is removed,
at which time the overload message is removed and normal operation is resumed.

3.3 Mute Circuitry

Two receiver mute inputs are provided on the A1 board; Internal Mute and External Mute. Both cause RF
signal path muting when a high TTL level (= 5 Vdc) signal is present at their inputs. This causes U1C output to
swing low (-15 Vdc), which forward biases CR20 and removes base drive to Q3. Q3 turns off, deenergizing K1
and disrupting the RF signal path into the receiver. This + 5 Vdcis generated on the control board (A14)
whenever the external Mute line on J7-7 (rear panel) is grounded.

Internal Muting occurs as part of the receiver BITE routine. External Muting is accessed via the rear panel
terminal strip TB1, pin 16, and/or connector J7, pin 7. External Muting is an option to be exercised by the
operator, depending upon system requirements.

3.4 BITE Circuitry

BITE test signal generation occurs on the A1 assembly. This test signal is adjusted to -20 dBm, 100 kHz at J3. It
is fed through the A1 assembly and on to assemblies A2-A5 for testing purposes. Various amplitude sample
and detection circuits throughout the signal path monitor critical signal stages to check for proper operation.
BITE testing is completely under software control and is initiated by pressing the front panel TEST switch (see
the Maintenance section of this manual).

2A
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3.4.1 BITE Signal Generation

The BITE test signal is generated by 100 kHz oscillator U2 and its associated components. U2 output is applied
to the LPF side of relay K1 only when K1 is deenergized via software control. This prevents U2 output signals
from reaching the antenna. The 100 kHz injection at U2, pin 3, isa 15 Vpp square wave. The BITE test signal is
set while monitoring J3. R25 sets the operating frequency to 100 kHz and R28 sets the output amplitude to
-20dBm.

Oscillator U2 is enabled by Q2 and Q4, which in turn are controlled via system software. A + 5 Vdc level at J2-6
enables U2.

3.4.2 BITE Detection

Two BITE tests are enacted on the A1 assembly.
° K1 relay check
° Al signal path level check

Both tests are under BITE software control and commence upon initiating front panel TEST control. The tests
are done sequentially, and the resulting output signal at J2-9 is ultimately applied to Control Board Assembly
A14. An error code will be displayed on the RF-590 front panel display if either test fails.

3.4.2.1 Relay K1 Test Circuits

During normal operating conditions, K1 will be energized, Internal Mute line will be low, and Relay Test line
will be high (consequently, holding Q1 on, and applying 0 Vdc to TP1 and relay K1). When the BITE routine
begins, Relay Test goes low, turning off Q1 and applying = 7.5 Vdc to TP1 and the relay contacts. This signal is
passed through the relay and the low pass filter (LPF), and is detected by Dc BITE Detector U1D. U1D output,
which had previously been low (-15 Vdc) will now swing high (+ 15 Vdc) and forward bias CR21. This provides
anominal 2.5 Vdclevel at J2, pin 9, BITE/Relay Out. Thissignal is fed to an A/D converter on the A14 Control
Board, which then feeds other A14 circuits that determine if this signal has sufficient amplitude to ensure that
no dc losses are present in relay K1 or the LPF.

Next, Internal Mute goes high, which turns Q3 and K1 off. Since the 7.5 Vdcsignal at TP1 can no longer pass
through the relay, U1D output will swing low and present = 0 Vdc at BITE/Relay Out. Control Board A14
circuitry will interpret this as an indication that the relay did deenergize, and will proceed to the next test, A1
Signal Path.

3.4.2.2 A1 Signal Path Test Circuits

Upon successful completion of relay K1 testing, the A1 signal path is checked using a 100 kHz test signal
generated by BITE Oscillator U2. The oscillator is enabled when the BITE Oscillator Enable line is pulled high
(under software control) turning on Q4 and Q2. This applies + 15 Vdc to oscillator U2. U2 output is applied to
the input of the LPF (relay K1 is deenergized during this test) and is detected by Ac BITE Detector U3. If no
faults occur in the signal path, U3 will produce a nominal output voltage of 2.5 Vdc at J2, pin 9, BITE/RELAY
OUT. This is sampled by the A/D Converter on Control Board A14, and if the level is sufficient (indicating no ac

2B
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losses on the A1 assembly), BITE testing would continue throughout the RF chain of the receiver. (Note thatit
is this same 100 kHz signal which is used to test circuits on the A2-A5 assemblies.)

4, MAINTENANCE

The following adjustments should not be performed as routine maintenance procedures, but should be used
only when a failure indicates a definite requirement. All tests should be performed with all assembly
connections in normal contact, unless otherwise specified.

NOTE
13 plugs directly into the A2 assembly through the
chassis. Therefore it will be necessary to remove
the A1 assembly from the chassis to gain access to
13.

4.1 BITE Oscillator Adjustments/Test

a. Connect equipment as shown in figure 2.
FREQUENCY
+5V +5V p| COUNTER
HP-5383A
OR EQUIVALENT
l SPECTRUM
R23 ANALYZER
JB—8—————P  HP.140T WITH
RF HP-8553B RF HEAD
RECEIVER OUTPUT
7 50 OHM
ASSEMBLY A1 INPUT
590A-040
Figure 2. A1 BITE Oscillator Test Setup
b. Adjust R25 for 100.0 kHz and R28 for -20 dBm at J3 RF output.
C. Disconnect all equipment and fully reconnect the A1 module to the Receiver. Initiate the BITE

Test. The receiver must pass 01 testing.
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4.2 Overload Adjustments/Test

a. Connect equipment as shown in figure 3.
SIGNAL DIGITAL
GENERATOR RECEIVER OVERLOAD VOLTMETER
—————P 1 ASSEMBLY AN2T ——————P  (eITHLEY 177
HP 8640 RF INPUT Al OUTPUT
OR EQUIVALENT OR EQUIVALENT

590A-041

Figure 3. A1 Overload Adjustment Test Setup

b. Set Front Panel controls as follows:

Frequency: 10.000000 MHz

Mode: usB
AGC: Medium
RF Gain: Fully clockwise (cw)

C. Setsignal generator to 10.000 MHz, 1.5 V.
d. Adjust R7 until J2-7 Antenna Overload switches to approximately 5 Vdc.
e. Disconnect all equipment.

5. PARTS LIST

Table 2 is a comprehensive parts list of all replaceable components in Input Filter Assembly A1. When
ordering parts from the factory, include a full description of the part. Use figure 4, the Input Filter Assembly
A1 component location diagram to identify parts.

6. SCHEMATIC DIAGRAM

Figure 5is the Input Filter Assembly A1 schematic diagram.
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Table 2. Input Filter Assembly A1 Parts List (PL 10073-5100, Rev. T)

Ref. Desig. Part Number Description

C1 M39014/02-1320 CAP, CER, ,47UF,

C2 M39014/02-1320 CAP, CER, ,47UF,

c3 CMO04ED300J03 CAP 30PF 5% 500V MICA
C4 CMO04ED300J03 CAP 30PF 5% 500V MICA
c5 CMO04ED300J03 CAP 30PF 5% 500V MICA
C6 CMO04ED300J03 CAP 30PF 5% 500V MICA
c7 CMO04ED750J03 CAP 75PF 5% 500V MICA
cs8 CMO04ED750J03 CAP 75PF 5% 500V MICA
Q9 CMO04ED750J03 CAP 75PF 5% 500V MICA
C10 CM04CD120J03 CAP 12PF 5% 500V MICA
ci1 CM04CD050D03 CAP 5PF +-.5PF 500V MICA
c12 CMO04FD151J03 CAP 150PF 5% 500V MICA
Ci13 CMO04ED430J03 CAP 43PF 5% 500V MICA
cla CMO04ED510J03 CAP 51PF 5% 500V MICA
Ci15 CMO04ED750J03 CAP 75PF 5% 500V MICA
C16 CMO04ED470J03 CAP 47PF 5% 500V MICA
c17 CMO04FD131J03 CAP 130PF 5% 500V MICA
c18 CMO04ED300J03 CAP 30PF 5% 500V MICA
C19 CMO04ED620J03 CAP 62PF 5% S00V MICA
C20 CMO4ED680J03 CAP 68PF 5% 500V MICA
C21 CMO04FD151J03 CAP 150PF 5% 500V MICA
Cc22 CMO04ED680J03 CAP 68PF 5% 500V MICA
c23 M39014/02-1310 CAP .1 UF

C25 M39014/02-1320 CAP, CER, ,47UF,

C26 M39014/02-1320 CAP, CER, ,47UF,

c27 CKO5BX472M CAP 4700PF 20% 100V CER
c27 CK05BX472K CAP 4700PF 10% 100V CER
c28 CMO04FD151J03 CAP 150PF 5% 500V MICA
C29 M39014/02-1320 CAP, CER, ,47UF,

C30 M39014/02-1320 CAP, CER, ,47UF,

C31 M39014/02-1320 CAP, CER, ,47UF,

C32 M39014/02-1310 CAP .1 UF

C33 CMO06FD122J03 CAP 1200PF 5% 500V MICA
C35 M39014/02-1320 CAP, CER, ,47UF,

C36 M39014/01-1535 CAP .01UF

C37 M39014/02-1310 CAP .1 UF

C38 M39014/02-1310 CAP .1 UF

C39 M39014/02-1310 CAP .1 UF

C40 M39014/02-1310 CAP .1 UF

ca1 M39014/02-1310 CAP .1 UF

c43 M39014/02-1310 CAP .1 UF

Ca4 C26-0025-339 CAP,FXD,ELCTLT,3.3 UF,25
Cc45 C26-0025-339 CAP,FXD,ELCTLT,3.3 UF,25
C46 M39014/01-1535 CAP .01UF
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Table 2. Input Filter Assembly A1 Parts List (PL 10073-5100, Rev. T) (Cont.)

Ref. Desig. Part Number Description

c47 M39014/01-1535 CAP .01UF

C48 M39014/02-1310 CAP .1 UF

C50 CMO4FD151J03 CAP 150PF 5% 500V MICA
CR1 D02-0003-001 DIODE,RECT,RF

CR2 D02-0003-001 DIODE,RECT,RF

CR3 D02-0003-001 DIODE,RECT,RF

CR4 D02-0003-001 DIODE,RECT,RF

CRS 1N4454 DIODE, SSSILICON

CR6 1N4454 DIODE, SS SILICON

CR7 1N4454 DIODE, SS SILICON

CR8 1N4454 DIODE, SSSILICON

CR9 1N4454 DIODE, SS SILICON

CR10 1N4454 DIODE, SS SILICON

CR11 1N4454 DIODE, SS SILICON

CR12 1N4454 DIODE, SS SILICON

CR13 1N52458B DIODE 15V 5% 0.5W ZENER
CR14 1N4454 DIODE, SS SILICON

CR15 1N4007 DIODE, RECT. 1000V 1A
CR16 1N4454 DIODE, SS SILICON

CR17 1N4454 DIODE, SS SILICON

CR18 1N4454 DIODE, SS SILICON

CR19 1N4454 DIODE, SSSILICON

CR20 1N4454 DIODE, 55 SILICON

CR21 1N4454 DIODE, SSSILICON

CR22 1N5230A DIODE 4.7V 10% 0.5W ZENER
CR23 IN5230A DIODE 4.7V 10% 0.5W ZENER
CR24 D02-0003-001 DIODE,RECT,RF

CR25 D02-0003-001 DIODE,RECT,RF

CR26 D02-0003-001 DIODE,RECT,RF

CR27 D02-0003-001 DIODE,RECT,RF

CR28 1N4454 DIODE, SS SILICON

CR29 1N4454 DIODE, SS SILICON

1 J-0031 CONNECTOR, COAX, SNAP-ON
12 J46-0032-010 HEADER, 10 PIN DISCRETE

13 J90-0014-001 CONNECTOR, COAX

K1 K-0118 RLY,12VDC,DPDT,ENC,PC MINT
L1 10073-5111 INDUCTOR

L2 10073-5112 INDUCTOR

L3 10073-5113 INDUCTOR

L4 10073-5114 INDUCTOR

L5 10073-5114 INDUCTOR

L6 10073-5114 INDUCTOR

L7 10073-7029 INDUCTOR

L9 MS75085-13 COIL, RF330 UH 10%

L10 MS75085-13 COIL, RF 330 UH 10%
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Table 2. Input Filter Assembly A1 Parts List (PL 10073-5100, Rev. T) (Cont.)

Ref. Desig.

L11
L12
L13
L14
Q1
Q2
Q3
Q4
R1
R2
R3
R4
R5
Ré
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37

Part Number

MS75085-13
MS75085-13
MS75085-13
MS75085-13
2N2222
2N2907
2N2222
2N2222
R65-0003-103
R65-0003-104
R65-0003-103
R65-0003-104
RN55D1053F
R65-0003-472
R30-0008-501
R65-0003-103
R65-0003-103
R65-0003-512
R65-0003-302
R65-0003-330
RN55D1002F
RN55D1002F
R65-0003-472
R65-0003-512
R65-0003-472
R65-0003-103
R65-0003-133
R65-0003-122
R65-0003-472
R65-0003-104
R65-0003-103
R65-0003-513
R-2228
R65-0003-102
R65-0003-203
R-2229
R65-0003-103
R65-0003-103
R65-0003-102
R65-0003-472
RN55D1740F
R65-0003-104
R65-0003-103
R65-0003-103
R65-0003-102

Description

COIL, RF330 UH 10%

COIL, RF330 UH 10%

COIL, RF 330 UH 10%

COIL, RF 330 UH 10%

XSTR, SS/GP, NPN

XSTR, SS/GP, PNP

XSTR, SS/GP, NPN

XSTR, SS/GP, NPN

RES, 10K 5% 1/4W CAR FILM
RES,100K 5% 1/4W CAR FILM
RES,10K 5% 1/4W CAR FILM
RES,100K 5% 1/4W CAR FILM
RES, 105K 1% 1/8W MET FLM
RES,4.7K 5% 1/4W CARFILM
RES,VAR,PCB,500,20% 1/2W
RES, 10K 5% 1/4W CAR FILM
RES, 10K 5% 1/4W CAR FILM
RES,5.1K 5% 1/4W CARFILM
RES,3.0K 5% 1/4W CAR FILM
RES,33 5% 1/4W CAR FILM
RES,10.0K 1% 1/8W MET FLM
RES,10.0K 1% 1/8W MET FLM
RES,4.7K 5% 1/4W CAR FILM
RES,5.1K 5% 1/4W CAR FILM
RES,4.7K 5% 1/4W CARFILM
RES, 10K 5% 1/4W CARFILM
RES,13K 5% 1/4W CAR FILM
RES,1.2K 5% 1/4W CAR FILM
RES,4.7K 5% 1/4W CAR FILM
RES,100K 5% 1/4W CAR FILM
RES, 10K 5% 1/4W CAR FILM
RES,51K 5% 1/4W CAR FILM
RES,VAR,PCB 10K .5 20%
RES,1.0K 5% 1/4W CAR FILM
RES, 20K 5% 1/4W CAR FILM
RES,VAR,PCB 20K .5 20%

RES, 10K 5% 1/4W CARFILM
RES, 10K 5% 1/4W CAR FILM
RES,1.0K 5% 1/4W CAR FILM
RES,4.7K 5% 1/4W CAR FILM
RES,174.0 1% 1/8W MET FLM
RES, 100K 5% 1/4W CAR FILM
RES, 10K 5% 1/4W CAR FILM
RES, 10K 5% 1/4W CAR FILM
RES,1.0K 5% 1/4W CAR FILM

R-2368/URR
A1INPUT FILTER ASSEMBLY
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Ref. Desig.

R38
R39
R40
R41
R42
R43
R44
R45
R46
R47
R50
R51
R52
TP1
TP2
TP3
TP4
TPS
u1

uz2

u3

Part Number

R65-0003-102
R65-0003-394
RN55D8062F
R65-0004-472
R65-0003-104
R65-0003-513
R65-0003-302
R65-0003-104
RN55D1003F
R65-0003-472
R65-0003-203
R65-0003-203
R65-0003-124
J-0071

J-0066

1-0069

J-0070

J-0068
130-0003-000
120-0005-001
120-0005-001

o HARRIS
RF COMMUNICATIONS

Table 2. Input Filter Assembly A1 Parts List (PL 10073-5100, Rev. T) (Cont.)

Description

RES,1.0K 5% 1/4W CAR FILM
RES,390K 5% 1/4W CAR FILM
RES,80.6K 1% 1/8W MET FLM
RES,4.7K 5% 1/2W CAR FILM
RES, 100K 5% 1/4W CAR FILM
RES,51K 5% 1/4W CAR FILM
RES,3.0K 5% 1/4W CAR FILM
RES,100K 5% 1/4W CAR FILM
RES,100K 1% 1/8W MET FLM
RES,4.7K 5% 1/4W CAR FILM
RES,20K 5% 1/4W CAR FILM
RES,20K 5% 1/4W CAR FILM
RES,120K 5% 1/4W CAR FILM
TIP JACK, BROWN

TIP JACK, RED

TIPJACK, ORANGE

TIPJACK, YELLOW

TIP JACK, GREEN

IC 324 OP AMP PLASTIC

IC LM211H COMPARATOR
IC LM211H COMPARATOR
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NOTE: UNLESS OTHERWISE SPECIFIED:
|. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. = 3.5VDC
FOR A COMPLETE DESIGNATION, PREFIX WITH {(SEE NOTE 8)
UNIT NO. AND/OR ASSEMBLY NO. DESIGNATION.
; TPS
2. ALL RESISTOR VALUES ARE IN OHMS, |/4W, 5%, ® - -
29 R38 Li4 |
3. ALL CAPACITOR VALUES ARE IN MICROFARADS. IN4454 1K _ 330 | 9 BITE
YV RE
4. ALL INDUCTOR VALUES ARE IN MICROHENRIES. e Lwses +I5v . 2.5VDC 5"
. R PART NO. CALLOUTS ARE FOR REFERENCE ONLY. 427K (SEE NOTE 8)
5 L NPORENTS ARE SUPPLIED PER PART NO. IN PARTS LIST. DC BITE e AC BITE
DETECTOR 0
6. RELAY K! IS SHOWN ENERGIZED. PO R3I R30 DETECTOR
J2 CRI8
7. VOLTAGE LEVEL SPECIFIED FOR NO RF INPUT. L la-al% IN4454 1K ’_,\'/Q/(,_>+ISV “?5424 0:17
— YV - .
8. VOLTAGE LEVEL SPECIFIED DURING Al BITE TEST. INT MUTE 4 & l i ‘
| c3s 100V
joov
| IN4454
| MUTE =
INDEX KEY 8 %‘—NC > 2VDC
I g3
o W28 )
CR20
EXT MUTE 3 L j P ad = 4 Féi(' IN4454
-
clgg R22 12 IUIC AN\ . i
ioov 100K =432 LOW PASS FILTER
_______ |
R20 RI9 16 |
1.2K 13K | s
b— AP +{5V | iA Ly L2 L3 L4 LS L6 | 0375 J|3
JI ! | > ’Va‘ "P’a "%ﬁ ”7?"‘ "Q’a‘ "’)z‘ - p=—| (gl -
[~ It > * | cll cI3 12pF ci8 ' oV RrEouT
RF INPUT Sov Tes lea Lles Les l | ﬂ sPF 43PF | (o 30PF | 26 GRI yoR2
7.6VDC 3JOPF 7T~30PF -T~30PF “T°30PF R4 o6 1B —i—t i =t 500V | (e Wi AR
~ 7. +15V 4.7K : CI6 I
TEST 100V 500V 500V Soe 500V
2,27 ‘ 172W q ‘ g I ' o
BV ENABLED c7 cs c9 | (e i J_ CR3 CR4
4 § F5PF ~75PF ~~7SPF —Lcre Cl4 Lcis 500y —Cl7 cl9 -Lcz0 czl c22 | UES UES
TEI 500v | 500v | 500V “T~I50PF 5IPF 75PF ~T~ 130PF 62PF “T~68FFI ISOPF 68PF 1103 1103 TRANSIENT
50V 500V 500v 500V 500V | 500V 500v 500V I
oK : PROTECTION
SR45 77 m m { CR24 4 CR25
NoOK UES UES
+5V | Ha3 11Q3
R40 CRS CR& CR7 CR8 OVERLOAD |
Y 80.6K IN4454 IN4454 IN4454 IN4454 DETECTOR R44 CRI4 CR26 y CR27
I 3K IN4454 ! 1163 103
. c27
P g2 L9 % T.0047 ~0VDC )
i 330 100v (SEE NOTE 7) !
BEI Ay S FEeT <
RELAY TEST 5 LYYV . P2 -15¥
e R39 100V,
| RS CRIZ  CRIl CRIO  CR9 350K
105k IN4454 IN4454 IN4454 IN4454 p
| -5V ¢ ¢
| a4 +15V % ¢35 5045 SR43
L2 ozt 47 51K RG
BITE 0SC ! JESON PR R26 50v 3 4.7K
ENABLE © | I_ K 1A 5V
c40 R28 /—L 500 +| c44
sy ) 15V N ‘ 0 lzs"
! €33 L 2N3322
‘ +I5Y
GND 10 ' ;DZOOPF 3\} BITE
| 5 OSCILLATOR PR
[ uz 7 6 CR29 J2
R4T 1 LM21IH e INa454 ANTENNA
I 4.7k 2 2 SIGNAL LEVEL 5 7 OVERLOAD
] L7 | 174 LM324 ,
—_ SRS SRS52 joov
+ISV 2%‘—”"“—’-”5\/ 20K 120K
Figure 5. Input Filter Assembly A1 Schematic

Diagram (10073-5101, Rev. F)
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A2
FIRST CONVERTER ASSEMBLY

POST MIXER
1ST IF AMP
40.455
MHZ QZR
wxen Ly | y 40455 MKz FLI
@ T 2 ’ 2
RE INPUT POWER 4 [POWER XTALFILTER st IF QUTPUT
SPLITTER COMBINER 40.455 MHZ
(FROM INPUT FILTER) 10,280
14 KHZ T0 30 MHZ T CONVERTER
+23 dBm L {> I ASSY A3
POST MIXER
1ST IF AMP
L.0.
AMP Ja.5
! b BITE DETECTOR
OUTPUT
L.0. BITE AMPLIFIER/DETECTOR
AMP
B A INDEX +15 GND
1ST LO INPUT AGC
0 dBm VOLTAGE =~ —jm = = - === — P/0 J4
40.469 >70.455 1
MHZ 0TO-6VDC 2 .
FROM A10 3

URR-030
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A2 FIRST CONVERTER ASSEMBLY
1. GENERAL DESCRIPTION

First Converter Assembly A2 converts the Input Radio Frequency (RF) range of 14 kHz to 30 MHz to an
Intermediate Frequency (IF) of 40.455 MHz at mixer U1. (Sideband inversion occurs during the mixing
process.) This IF signal is then split in power and fed to two identical automatic gain controlled (AGC) First I
Amplifier (postmixer) stages. After the amplified signals are recombined, they are filtered through a 16 kHz
wide, 40.455 MHz crystal filter and directed to Second Converter Assembly A3. Typical RF input to IF output
gainis 0 dB. The IF signal is also monitored by the Built-In Test Equipment (BITE) detection circuit which
monitors the operation of the First Converter Assembly.

2. INTERFACE CONNECTIONS
Table 1 details the various input/output connections and other relevant data.

Table 1. First Converter A2 Interface Connections

Connector Function Characteristics

RF INPUT 14 kHz - 30 MHz, -120/ + 10 dBm Zo = 50 ohms

IF Output 40.455 MHz +8kHz, -120/9 dBm (under AGC control),
Zo = 50 ohms

LO No. 1 Injection 40.469 - 70.455 MHz, 0 dBm

AGC input 0Vdc » -6 Vdc produces 0 - -20 dB gain reduction
Power +15Vdcat 400 mA

Index Pin
Ground
Bite Output Approximately .75 Vdc for -20 dBm J1 input at 100 kHz

3. CIRCUIT DESCRIPTION
3.1 Mixer/Postmixer IF Amplifiers

RFinput signals from 14 kHz to 30 MHz are applied to doubly balanced, diode - ring type mixer U1 at pin 1,
through a 2 dB pad. U1is a very high level mixer requiring + 23 dBm at its LO port, pin 8, from the LO No. 1
Amplifier (paragraph 3.3). Conversion loss is typically 6 dB.

IF output from U1 (pins 3, 4) is applied to a broadband 50-ohm power splitter comprised of T1, C1, C2, C45,
and R4.

Q1and Q2 are identical grounded-gate FET amplifier stages, so only one stage (Q1) shall be discussed. Q1 is
biased by R5 to typically 1-2 volts at its source. The drain load impedance is set at 1400 ohms by C46, C16, and
L6 (L6 is adjusted for resonance at 40.455 MHz). Nominal stage power gainis + 12 dB.

CR1 provides gain reduction by reducing the drain load on Q1 upon application of a negative AGC voltage at
R7. Typically, -20 dB of gain reduction is possible.
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Q1 and Q2 outputs are recombined in a broadband 50 ohm combiner consisting of T2, C19, C20, and R9. The
40.455 MHz IF output is then filtered in crystal filter FL-1, whose -6 dB bandwidth is * 8 kHz and whose loss is
approximately -4 dB.

The filtered IF output is directed to Second Converter Assembly A3 via J2, and to the BITE detection circuit
(paragraph 3.2).

3.2 BITE Detection Circuit

The 40.455 MHz IF output is applied to buffer stage Q7, a source follower. Q7 output feeds tuned am plifier
Q3, which amplifies the signal to the required detection level. Thissignal is then rectified and filtered by CR3,
CR4, and C25. CR6 limits the detection voltage to approximately 5 Vdc to protect the following A/D converter
inputs. An RF input level of -20 dBm at J1 results in approximately .5 Vdc at BITE Output, J4, pin 5.

3.3 LO No. 1 Amplifier

LO No. 1 injection of 0 dBm (nominally) is supplied by Synthesizer Assembly A10 to LO No. 1 input, J3, and
then to common base amplifier driver Q4. The LO frequency range is 40.469 - 70.455 MHz. Q4 is biased to
approximately 50 mA of emitter current via R14 - R16, and provides approximately 10 dB of voltage gain from
TP3 to TP4.

T3 and T4 provide an impedance stepdown to the base of power amplifier Q6. R29 - C40 - R26 stabilize Q6
and provide a flat output ( + 1 dB) from Q6 over the LO frequency range. TS supplies nominally +26 dBm and
impedance matching to a 50 ohm, -3 dB pad consisting of R1, R2, and R3. This pad then supplies a 50 ohm
termination and + 23 dBm level to the LO port of mixer U1.

Q5 and associated circuitry provides base current to Q6, resulting in a Q6 collector current of approximately
300 mA. Diode CRS5 provides thermal stabilization to Q5 base current. Resistor pair R23 and R24 form a sense
circuit for Q6 collector current. As Q6 collector current increases, the voltage at the emitter of Q5 decreases,
thereby reducing the base-emitter voltage of Q5. Thisin turn reduces QS base and emitter current, and also
Q6 base and collector current.

4. MAINTENANCE

The following adjustments should not be performed as routine maintenance procedures, but only when a
failure indicates a definite need. All tests are performed with all assembly connections in normal contact
except those specified.

NOTE

J1 plugs directly into the A1 assembly through the
chassis. Therefore it will be necessary to remove
the A1 assembly from the chassis to gain access to
J1. Leave all other connections to A2 connected
unless otherwise specified.
4.1 LO No. 1 Amplifier Test
a. Set the front panel controls as follows:
Frequency: 10.000000 MHz

Mode: UsSB
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AGC: OFF
RF Gain: Fully clockwise (cw)
b. Monitor A2 TP1 with an oscilloscope and frequency counter (each capable of measuring signals

to 100 MHz). Signal at TP1 should be approximately 7.5 Vpp at 50.455000 MHz.
4.2 Postmixer IF Amplifier Adjustments/Test
a. Set the front panel controls as follows:

Frequency: 10.000000 MHz

Mode: uss

AGC: OFF

RF Gain: Fully clockwise (cw)
b. Connect equipment as shown in figure 1.

SPECTRUM
AP peag CENERATOR RF INPUT FIRST ANALYZER
[————»{J)1 CONVERTER J2f——uP| o'oT wiTh
OR EQUIVALENT ASSEMBLYA2 | IF HP-85538 RF HEAD
OUTPUT
590A-042

Figure 1. A2 Postmixer IF Amplifier Test Setup
C. Apply a-20 dBm, 10.000000 MHz test signal to RF input J1. Monitoring IF output J2 with a
spectrum analyzer at 40.455 MHz, adjust L6 and L7 for maximum output. Output must be -20
dBm *2dB, indicating an overall module gain of 0 dB.
4.3 AGC Test

a. Set the front panel controls as follows:

Frequency: 10.000000 MHz

Mode: uUsB
AGC: OFF
RF Gain: Fully clockwise {cw)
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b. Connect equipment as shown in figure 2.
SIGNAL FIRST SPECTRUM
GENERATOR RF INPUT CONVERTER ANALYZER
HP-8640 OR —————— P11 ASSEMBLY A2 2 T P|  HP-140T WITH
Q -
EQUIVALENT B-PIN 1 OUTPUT HP-85538 RF HEAD
AGC
VOLTAGE
DIGITAL
VOLT-
METER
590A-043
Figure 2. A2 AGC Test Setup
C. Adjust signal generator to approximately -20 dBm at 10.000000 MHz. Mor:tor IF output J2 on
spectrum analyzer. IF output must be -20dBm * 2 dB.
d.

Slowly turn the front panel RF Gain Control counterclockwise (ccw). An AGC voltage range of 0

to -6 Vdc should resultin an IF output gain reduction range of approximately 0 to -20 dB.
Intermediate levels are given in table 2.

Table 2. A2 AGC - Gain Reduction Data

AGC Voltage, Volts Gain Reduction, - dB
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4.4 BITE Test/Alignment

a. Set the front panel controls as follows:

Frequency: 10.000000 MHz

Mode: uss

AGC: OFF

RF Gain: Fully clockwise (cw)
b. Connect equipment as shown in figure 3.

SIGNAL GENERATOR
HP 8640
OR EQUIVALENT

RF
INPUT

FIRST
CONVERTER
ASSEMBLY A2

J4-5

J1

A2 BITE

OuUTPUT

DVM

Figure 3. A2 BITE Test Setup

590A-044

C. Set signal generator to 10.000000 MHz, -20 dBm. Adjust L8 for a peak indication on the DVM.

DVM should indicate approximately .75 Vdc.

d. Disconnect all equipment and reconnect A2 to the Receiver. Initiate Receiver BITE test. The
Receiver must pass A2 BITE testing.

5. PARTS LIST

Table 3 is a comprehensive parts list of all replaceable components in First Converter Assembly A2. When
ordering parts from the factory, include a full description of the part. Use figure 4, First Converter Assembly
A2 component location diagram to identify parts.

6. SCHEMATIC DIAGRAM

Figure 5 is the First Converter Assembly A2 schematic diagram.
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Table 3. First Converter Assembly A2 Parts List (PL 10073-5200, Rev. U/-5200-02, Rev. C)

Ref. Desig. Part Number Description

C1 CMO4ED330J03 CAP 33PF 5% S00V MICA

c2 CMO04ED330J03 CAP 33PF 5% 500V MICA

c3 M39014/01-1535 CAP .07UF 10% 100V CER-R
c4 M39014/01-1535 CAP .01UF 10% 100V CER-R
c5 M39014/01-1535 CAP .01UF 10% 100V CER-R
cé M39014/01-1535 CAP .01UF 10% 100V CER-R
c7 C26-0025-100 CAP 10UF20% 25V TANT
c8 €26-0025-100 CAP 10UF20% 25V TANT
9 M39014/01-1535 CAP .01UF 10% 100V CER-R
c10 M39014/01-1535 CAP .01UF 10% 100V CER-R
11 M39014/01-1535 CAP .01UF 10% 100V CER-R
c12 M39014/01-1535 CAP .01UF 10% 100V CER-R
c13 M39014/01-1535 CAP .01UF 10% 100V CER-R
ci4 M39014/01-1535 CAP .01UF 10% 100V CER-R
C15 M39014/01-1535 CAP .01UF 10% 100V CER-R
c16 CM04CD150J03 CAP 15PF 5% 500V MICA

c17 CM04CD 150403 CAP 15PF 5% 500V MICA

c18 M39014/01-1535 CAP .01UF 10% 100V CER-R
c19 CMO04ED330J03 CAP 33PF 5% 500V MICA

C20 CMO04ED330J03 CAP 33PF 5% 500V MICA

c21 M39014/01-1535 CAP .01UF 10% 100V CER-R
22 M39014/01-1535 CAP .01UF 10% 100V CER-R
c23 M39014/01-1535 CAP .01UF 10% 100V CER-R
C24 M39014/01-1535 CAP .01UF 10% 100V CER-R
C2s5 M39014/01-1535 CAP .01UF 10% 100V CER-R
C26 CM04CDO50D03 CAP 5PF +-.5PF 500V MICA
Cc27 M39014/02-1310 CAP .1UF 10% 100V CER-R

c28 €26-0025-339 CAP 3.3UF 20% 25V TANT
C29 M39014/01-1535 CAP .01UF 10% 100V CER-R
C30 M39014/01-1535 CAP .01UF 10% 100V CER-R
3 M39014/02-1310 CAP .1UF 10% 100V CER-R

32 M39014/01-1535 CAP .01UF 10% 100V CER-R
33 CM04ED390J03 CAP 39PF 5% 500V MICA

C34 M39014/01-1535 CAP .01UF 10% 100V CER-R
c35 M39014/01-1535 CAP .01UF 10% 100V CER-R
C36 M39014/01-1535 CAP .01UF 10% 100V CER-R
Cc37 M39014/02-1310 CAP .1UF 10% 100V CER-R

c38 M39014/01-1535 CAP .01UF 10% 100V CER-R
C39 C26-0025-339 CAP 3.3UF 20% 25V TANT
C40 M39014/02-1310 CAP .1UF 10% 100V CER-R

41 M39014/01-1535 CAP .01UF 10% 100V CER-R
ca2 M39014/02-1310 CAP .1UF 10% 100V CER-R

C43 C26-0025-339 CAP 3.3UF 20% 25V TANT
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Table 3. First Converter Assembly A2 Parts List (PL 10073-5200, Rev. U/-5200-02, Rev. C) (Cont.)

Ref. Desig. Part Number Description

C44

M39014/01-1535

CAP .01UF 10% 100V CER-R

45 CM04CDO50D03 CAP 5PF +-.5PF 500V MICA
C46 CMO04ED510J03 CAP 51PF 5% 500V MICA
ca7 CMO04EDS510403 CAP 51PF 5% 500V MICA
48 C26-0025-339 CAP 3.3UF 20% 25V TANT
C49 M39014/01-1535 CAP .01UF 10% 100V CER-R
C50 M39014/01-1535 CAP .01UF 10% 100V CER-R
51 M39014/01-1535 CAP .01UF 10% 100V CER-R
C52 M39014/01-1535 CAP .01UF 10% 100V CER-R
CR1 D12-0007-001 DIODE PIN ATTN 1W 9301
CR2 D12-0007-001 DIODE PIN ATTN 1W 9301
CR3 1N4454 DIODE 200MA 75V SW

CR4 1N4454 DIODE 200MA 75V SW

CR5 1N3064 DIODE 75mA 75V SwW

CR6 1N52318 DIODE 5.1V 5% .5W ZENER
FL1 10073-7000 FILTER,40.455 MHZ

n J-0031 CONN SMB VERT PCB F

J2 J-0031 CONN SMB VERT PCB F

13 J-0031 CONN SMB VERT PCB F

4 146-0022-005 HDR 5PIN0.100" SR LKG

L1 MS14046-4 COIL 10UH 10% FXD RF

L2 MS14046-4 COIL 10UH 10% FXD RF

L3 MS14046-4 COIL 10UH 10% FXD RF

L4 MS14046-4 COIL 10UH 10% FXD RF

L5 L08-0001-001 CHOKE W B 50 MHZ

Le L11-0004-005 INDUCT SH VAR .198-.242UH
L7 L11-0004-005 INDUCT SH VAR .198-.242UH
L8 L11-0004-013 INDUCT SH VAR .900-1.1 UH
L9 M$S90538-12 COIL 100UH 5% FXD RF

L10 MS75084-12 COIL 10UH 10% FXD RF

Q1 Q35-0004-001 XSTR JFET U431

Q2 Q35-0004-001 XSTR JFET U431

Q3 Q35-0001-001 XSTR JFET J310

Q4 2N3866 XSTR'SS/RF NPN TO-39

Qs 2N4037 XSTRSS/RF NPN TO-39

Q6 Q25-0014-000 XSTR RF VHF 4W MRF237
Q7 Q35-0001-001 XSTR JFET J310

R1 R65-0003-301 RES 300 5% 1/4W CAR FILM
R2 R65-0003-301 RES 300 5% 1/4W CAR FILM
R3 RCR20G180JM RES 18 5% 1/2W CAR COMP
R4 R65-0003-510 RES 515% 1/4W CARFILM
R5 R65-0003-910 RES 915% 1/4W CARFILM
R6 R65-0003-910 RES 915% 1/4W CAR FILM
R7 R65-0003-222 RES 2.2K 5% 1/4W CARFILM
R8 R65-0003-222 RES 2.2K 5% 1/4W CAR FILM
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Table 3. First Converter Assembly A2 Parts List (PL 10073-5200, Rev. U/-5200-02, Rev. C) (Cont.)

Ref. Desig. Part Number Description

R9

R10 R65-0003-104 RES 100K 5% 1/4W CAR FILM
R11 R65-0003-181 RES 180 5% 1/4W CAR FILM
R12 R65-0003-224 RES 220K 5% 1/4W CAR FILM
R13 R65-0003-103 RES 10K 5% 1/4W CAR FiLM
R14 R65-0003-100 RES 105% 1/4W CAR FILM
R15 R65-0003-102 RES 1.0K 5% 1/4W CAR FiLM
R16 R65-0003-272 RES 2.7K 5% 1/4W CARFILM
R17 R65-0003-270 RES 27 5% 1/4W CARFILM
R18 R65-0003-221 RES 220 5% 1/4W CAR FILM
R19 R65-0003-680 RES 68 5% 1/4W CARFILM
R20 R65-0003-101 RES 100 5% 1/4W CAR FiLM
R21 R65-0003-681 RES 680 5% 1/4W CARFILM
R22 R65-0003-272 RES 2.7K 5% 1/4W CAR FILM
R23 RCR32G100JM RES 105% 1W CARCOMP
R24 RCR32G100JM RES 105% 1W CARCOMP
R25 R65-0003-301 RES 300 5% 1/4W CAR FILM
R26 R65-0003-101 RES 1005% 1/4W CARFILM
R27 R65-0003-103 RES 10K 5% 1/4W CARFILM
R28 R65-0003-181 RES 180 5% 1/4W CAR FILM
R29 R65-0003-101 RES 100 5% 1/4W CAR FILM
R30 R65-0003-431 RES 430 5% 1/4W CAR FILM
R31 R65-0003-120 RES 125% 1/4W CAR FILM
R32 R65-0003-431 RES 430 5% 1/4W CAR FILM
T1 10073-7013 TRANSFORMER ASSY

T2 10073-7013 TRANSFORMER ASSY

13 10073-7005 TRANSFORMER, RF, FIXED
T4 10073-7005 TRANSFORMER, RF, FIXED
15 10073-7010 TRANSFORMER, RF, FIXED
TP1 J-0071 TP PWB BRN TOP ACCS .080"
TP2 J-0066 TP PWB RED TOP ACCS .080"
TP3 J-0069 TP PWB ORN TOP ACCS .080"
TP4 1-0070 TP PWB YEL TOP ACCS .080"
U1 151-0003-002 MIXER DB SAY-1

R65-0003-510

RES 515% 1/4W CARFILM



) HARRIS

RF COMMUNICATIONS

R-2368/URR

A2 FIRST CONVERTER ASSEMBLY

Y,

T

¥
i
=

T2

o) T [ca7)
el FEe0s
[C37] ©
7 2| T .6 ci6
QF 1M
= o E@ g
2 I
ey Ol @
TR T~ T
Oéo%m“ &E AI ' L Y

(5]
g

=
n

P2

IN

O

Figure 4. First Converter Assembly A2 Component Location Diagram (10073-5200, Rev. G)

9/10



NOTE: UNLESS OTHERWISE SPECIFIED:

I. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN.
FOR A COMPLETE DESIGNATICON, PREFIX WITH
UNIT NO. AND/OR ASSEMBLY NO. DESIGNATION.

2. ALL RESISTOR VALUES ARE IN OHMS, 1/74W, 5%,

3. ALL CAPACITOR VALUES ARE IN MICROFARADS.

4. ALL INDUCTOR VALUES ARE IN MICROHENRIES.

S. LEVELS SPECIFIED CORRESPOND TO A 0 DBM, 10KHZ -30 MHZ
SIGNAL INJECTED AT JI.

6. LEVELS SPECIFIED CORRESPOND TO A -20 DBM, IOKRZ-30 MHZ
SIGNAL INJECTED AT JI.

7. 0C YOLTAGES AT TRANSISTORS ARE SPECIFIED FOR NO
RF INPUTS.

8. VENDOR PART NO. CALLOUTS ARE FOR REFERENCE O
COMPONENTS ARE SUPPLIED PER PART NO. IN P S
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A3 SECOND CONVERTER ASSEMBLY
1. GENERAL DESCRIPTION

Second Converter Assembly A3 converts the first IF of 40.455 (from First Converter Assembly A2) to a second IF
of 455 kHz. Overall module gain from J1 to J3 is approximately 14 +2 dB.

Input 40.455 MHz first IF signals are applied through an automatic gain controlled amplifier and passed on to
a fixed gain stage. Each amplifier incorporates a crystal notch filter. At this point the signal is down
converted to 455 kHz, filtered, and fed out to IF Filter Assembly A4. The second IF signal is also monitored by
the BITE detection circuit which monitors the operation of the Second Converter Assembly.

2. INTERFACE CONNECTIONS
Table 1 details the various input/output connections and any relevant data.

Table 1. Second Converter A3 Interface Connections

Connector Function Characteristics

First IF Input 40.455 MHz, -120/-9 dBm (under AGC control), Zo = 50
ohms

Second LO Input 40.000 MHz, 0 dBm, Zo = 50 ohms

Second IF Qutput 455 kHz, -107/-15 dBm (under AGC control), Zo = 50 ohms
AGCInput 0to -6 Vdc produces a 0 to -20 dB gain reduction

Power +15Vdcat 60 mA

Index pin

Ground
BITE Output 2.25-3Vdc for-20dBm input at J1

3. CIRCUIT DESCRIPTION
3.1 IF Amplifiers and Mixer

First IF input signals from First Converter Assembly A2 are received at J1 and fed to grounded gate FET
amplifier Q1. C1and L4 perform an impedance transformation of 50 ohms to Q1's source impedance for
optimum power gain. C2 and R1 form a bypassed bias resistor network. L1, €25, and C5 provide impedance
transformation for Q1's drain load of 2200 ohms to 50 ohms. This yields an overall stage gain of 13 dB. Crystal
Y1is series resonant at 39.543 MHz and produces a notch filter at this frequency.

CR1 provides gain reduction by reducing Q1's drain load upon application of a negative AGC voltage at R2
(AGCinput). Typically -20 dB of gain reduction is possible.

Q2 and its associated components perform identically to amplifier Q1, except that no AGC is applied. This
fixed gain stage also has an overall gain of 13 dB. Crystal Y2 produces a notch at 39.547 MHz.
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The combined effects of crystals Y1 and Y2 create a notch filter to reject the second IF image frequency, which
is an undesired response.

Ulisalow LO level diode ring mixer that converts the 40.455 MHz first IF to the 455 kHz second IF. A LOdrive
level of +7 dBm (50 ohm) at 40.000000 MHz is supplied by Q3 (paragraph 3.3). U1 typically has 6 dB of
conversion loss.

Components C10, C12 and L7 form a low-pass filter to reject all undesired mixer products (especially LO
leakage). This allows only 455 kHz to pass out of J3 to IF Filter Assembly A4 and ultimately to the high gain
second IF amplifiers on IF/Audio Assembly AS.

3.2 BITE Detection Circuit

The 455 kHz second IF signal is also applied to common emitter amplifier Q4. Bias circuitry R7, R8, and R11
bias Q4 to 10 mA of collector current. R9, R10, and C16 set the voltage gain to allow BITE to operate when the
signal at J1isat-20 dBm. The dc detection voltage produced by detector network CR2, CR4, and C17 under
these conditions is approximately 2.25 to 3 Vdc at J4-5, BITE Detector output.

3.3 LO No. 1 Amplifier

Common emitter amplifier Q3 receives a 40.000000 MHz, 0 dBm drive signal from Reference Generator
Assembly A12 at J2. R14, R15, CR3, and R17 bias Q3 to 23 mA of collector current. R16-C21 and R18 comprise
emitter and collector to base feedback networks. These networks simultaneously set the stage gainto + 10
dB and the input and output impedances to 50 ohms. A + 10 dBm signal is fed to -3 dB, 50 ohm pad R19-R21.
This appliesa + 7 dBm LO level to mixer U1.

4. MAINTENANCE

The following adjustments should not be performed as routine maintenance procedures, but only when a
failure indicates a definite need. All tests should be performed with all assembly connections in normal
contact unless otherwise specified.

4.1 LO No. 1 Amplifier Test

a. Set the front panel controls as follows:

Frequency: 10.000000 MHz

Mode: uss
AGC: OFF
RF Gain: Fully clockwise (cw)

b. Monitor TP4 with an oscilloscope and frequency counter. Signal at TP4 would be 40.000000 MHz
at approximately 1.5 V.

4.2 IF Amplifiers and Mixer Adjustments/Test
a. Set the front panel controls as follows:

Frequency: 10.000000 MHz
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Mode: usB
AGC: OFF
RF Gain: Fully clockwise (cw)
b. Connect equipment as shown in figure 1.
SIGNAL RF SPECTRUM
GENERAL INPUT SECOND ANALYZER
————p{J1 CONVERTER  3|————pf | o0
HP-8640 OR ASSEMBLY A3 2ND
EQUIVALENT IF OUTPUT HP-85538 RF HEAD
590A-046

Figure 1. A3 IF Amplifier Test Setup

C. Apply a-30 dBm, 40.455 MHz signal at J1. Monitor second IF output J3 at 455 kHz on the
spectrum analyzer. Adjust L1and L2 for maximum output. Output must be-15dBm + 2 dB,
indicating approximately 15 dB of module gain.

4.3 AGCTest
a. Set the front panel controls as follows:
Frequency: 10.000000 MHz
Mode: usB
AGC: OFF
RF Gain: Fully clockwise (cw)
b. Connect equipment as shown in figure 2.

C. Adjust Signal Generator to -30 dBm, 40.455 MHz. Monitor second IF output J3 on spectrum
analyzer. IF Output must be -15dBm +3dB.

d. Slowly adjust the front panel RF gain control counterclockwise (ccw). An AGC voltage range of 0
to -6 Vdc should result in an IF output gain reduction of approximately 0 to -24 dB. Intermediate
levels are given in table 2. Reset RF gain control fully clockwise (cw).
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RF SECOND SECOND SPECTRUM
SIGNAL INPUT CONVERTER IF QUTPUT ANALYZER
GENERATOR J1 ASSEMBLY A3 3 HP-140T WITH
(HP8640 OR EQ) 141 HP-85538 RF HEAD
AGC INPUT
DIGITAL
VOLTMETER
590A-053
Figure 2. A3 AGC Test Setup
Table 2. A3 AGC - Gain Reduction Data
AGC Voltage, Volts Gain Reduction, - dB
4.4 BITE Test
a. Set the front panel contrals as follows:

Frequency: 10.000000 MiHz

Mode: USB

AGC: OFF

RF Gain: Fully clockwise (cw)
b. Connect equipment as shown in figure 3.
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RF SECOND
SIGNAL INPUT CONVERTER
GENERATOR P ) ASSEMBLY A3

HP 8640 OR EQ.

A3J4-5

BITE DETECTOR

OUTPUT

DIGITAL
VOLTMETER

Figure 3. A3 BITE Test Setup

590A-076

C. Set signal generator to -20 dBm at 40.455 MHz. BITE output voltage must be approximately 2.25

to 3 vdc.

d. Disconnect all equipment and reconnect the A3 assembly. Initiate the BITE test. The receiver

must pass A3 BITE testing.

5. PARTS LIST

Table 3 is a comprehensive parts list of all replaceable components in Second Converter Assembly A3. When
ordering parts from the factory, include a full description of the part. Use figure 4, the Second Converter

Assembly component location diagram to identify parts.

6. SCHEMATIC DIAGRAM

Figure 5 is the Second Converter Assembly schematic diagram.
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Table 3. Second Converter Assembly A3 Parts List (PL 10215-5300)

Ref. Desig. Part Number Description

al CMO4FD131J03 CAP 130PF 5% 500V MICA
C2 M39014/01-1535 CAP .01UF

c3 M39014/01-1535 CAP .01UF

c4 M39014/01-1535 CAP .01UF

c5 CM04CD120J03 CAP 12PF 5% 500V MICA
cé M39014/01-1535 CAP .01UF

c8 M39014/01-1535 CAP .01UF

c9 CM04CD120J03 CAP 12PF 5% 500V MICA
c10 M39014/02-1298 CAPO1UF

C12 M39014/02-1298 CAP01UF

c13 M39014/02-1320 CAP, CER, ,47UF,

C14 M39014/02-1310 CAP.1UF

c15 M39014/02-1320 CAP, CER, ,47UF,

C16 M39014/02-1320 CAP, CER, ,47UF,

c17 M39014/02-1310 CAP .1 UF

c18 M39014/01-1535 CAP .01UF

c19 M39014/01-1535 CAP .01UF

C20 M39014/01-1535 CAP.01UF

21 M39014/01-1535 CAP .01UF

C22 M39014/01-1535 CAP .01UF

C23 M39014/02-1320 CAP, CER, ,47UF,

c24 CMO04CD150J03 CAP 15PF 5% 500V MICA
Cc25 CM04CD150J03 CAP 15PF 5% 500V MICA
Cc26 M39014/01-1535 CAP .01UF

CR1 D12-0007-001 DIODE UM9301

CR2 1N4454 DIODE, SS SILICON

CR3 1N4454 DIODE, SS SILICON

CR4 1N4454 DIODE, SS SILICON

1 J-0031 CONNECTOR, COAX, SNAP-ON
J2 J-0031 CONNECTOR, COAX, SNAP-ON
J3 J-0031 CONNECTOR, COAX, SNAP-ON
Ja J46-0022-005 CONN HEADERS5PIN

L1 L11-0004-008 COIL, VARIABLE

L2 L11-0004-008 COIL, VARIABLE

L3 MS14046-6 COIL, RF 15 UH 10%

L4 MS75083-9 COIL, RF0.47 UH 10%

L7 MS14046-7 COIL,RF 18 UH 10%

L9 MS14046-6 COIL,RF 15 UH 10%

L10 MS90539-15 COIL, RF 1000 UH 5%

Q1 Q35-0001-001 XSTR, JFET, J310

Q2 Q35-0001-001 XSTR, JFET, J310

Q3 2N5109 XSTR, RF PWR

Q4 2N2222A XSTR, SS/GP, NPN

R1 RN55D1820F RES,182.0 1% 1/8W MET FLM
R2 R65-0003-392 RES,3.9K 5% 1/4W CAR FiLM
R3 RN55D1820F RES,182.0 1% 1/8W MET FLM
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Table 3. Second Converter Assembly A3 Parts List (PL 10215-5300) (Cont.)

Ref. Desig. Part Number Description

R4 R65-0003-101 RES,100 5% 1/4W CAR FILM
R6 R65-0003-101 RES,100 5% 1/4W CAR FILM
R7 R65-0003-103 RES,10K 5% 1/4W CAR FILM
R8 R65-0003-512 RES,5.1K 5% 1/4W CAR FILM
R9 R65-0003-561 RES,560 5% 1/4W CAR FILM
R10 R65-0003-270 RES,27 5% 1/4W CARFILM
R11 R65-0003-431 RES,430 5% 1/4W CAR FILM
R12 R65-0003-103 RES,10K 5% 1/4W CAR FILM
R13 R65-0003-101 RES,100 5% 1/4W CAR FILM
R14 R65-0003-242 RES,2.4K 5% 1/4W CAR FILM
R15 R65-0003-471 RES,470 5% 1/4W CAR FILM
R16 R65-0003-399 RES,3.9 5% 1/4W CAR FILM
R17 R65-0003-101 RES,100 5% 1/4W CARFILM
R18 R65-0003-681 RES,680 5% 1/4W CAR FILM
R19 R65-0003-301 RES,300 5% 1/4W CARFILM
R20 R65-0003-180 RES,18 5% 1/4W CAR FILM
R21 R65-0003-301 RES,300 5% 1/4W CAR FILM
TP1 J-0071 TIP JACK, BROWN

TP3 J-0069 TIP JACK, ORANGE

TP4 J-0070 TIP JACK, YELLOW

u1 151-0003-001 MIXER

Y1 10215-5315 CRYSTAL, 39.543 MHZ

Y2 10215-5325 CRYSTAL, 39.547 MHZ
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Figure 4. Second Converter Assembly A3 Component Location Diagram (10215-5300)
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A4 |F FILTER ASSEMBLY

1. GENERAL DESCRIPTION

IF Filter Assembly A4 contains provisions for automatically selecting one of eight bandpass filters. The main
signal frequency selectivity is determined by these filters. Actual filter bandwidths which may be em ployed
are customer specified and depend upon operational modes desired (see note below). Table 1 shows a typical
filter complement in the Receiver. Automatic filter selection is accomplished via flexible programmable logic
circuitry on Control Assembly A14.

NOTE

Filter positions FL1 and FL2 must be reserved for
LSB and USB (respectively) if ISB operation is
desired. (ISB operation requires the simultaneous
selection of two filters.) Filter position FL8 is for
wideband operation.

Table 1. Typical Filter Complement

Mode of Operation Filter Selected Specified Bandwidth

LsB-isB
usB
w

Optional
Optional
AM
Optional
FM or AM

Input signals at 455 kHz (nominally) arrive at J2 from Second Converter Assembly A3. Three A4 signal outputs
are derived.

° Filtered Second IF output at J4. This output is fed to IF/Audio Assembly A5, and is chosen
whenever SSB, AM, or FM detection is required.

U ISB outputat J3. This output is fed to ISB IF/Audio Assembly A18 and is used whenever reception
of LSB signals is required. For ISB operation, J3 carries the LSB signal to the A18 Assembly while
Ja routes the USB signal to the A5 Assembly.

o Unfiltered second IF output at J2. This output is fed to rear panel connector J3, and is provided as
a convenience whenever external signal processing of the wideband signal (present at J1) is
required.

Overall assembly gain is set by R10 to nominally be 10 dB at J4 in the USB mode of operation. This also sets the
I58 output gain (when used) to 10 dB, and the unfiltered second IF output to approximately 4 dB.
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2. INTERFACE CONNECTIONS

Table 2 details the various input/output connections and other relevant data.

Table 2. IF Filter Assembly A4 Interface Connections

Connector Function Characteristics

Unfiltered second IF Input 455 kHz, -107/-15dBm, Zo = 50 ohms

12 Unfiltered second IF output 455 kHz,-111/-19 dBm, Zo = 50 ohms
J3 LSB output to A18 455 kHz, -97/-5dBm, Zo = 50 ohms
14 Filtered second IF output 455 kHz, -97/-5dBm, Zo = 50 ohms

J5-1 Spare

J5-2 D3 Filter Select Line 3, TTL

J5-3 Do Filter Select Line 0, TTL

15-4 D2 Filter Select Line 2, TTL

Index Pin
D1
Ground

Filter Select Line 1, TTL

+85Vat8mA
-15V at30 mA
+15Vat 100 mA

Power

J5-9 Power

Power

3. CIRCUIT DESCRIPTION
3.1 Input/Output Amplifiers

Unfiltered second IF signals at J1 are applied to second IF amplifier U3. U3 provides + 27 dB (nominal) of gain
at each of two outputs, adjustable by R10. The output at pin 8 drives the selected filter input, and is adjusted
by R10 for a nominal assembly gain of 10 dB with the USB filter selected.

The second U3 output at pin 7 is applied through 50 ohm matching network R75 and R77 to J2. This
unfiltered 455 kHz IF output is then routed to rear panel connector J3. Output level under AGC action at this
portis typically, -111/-19 dBm into 50 ohms.

Output source follower FET amplifier Q6 matches the high impedance filter outputs (5K ohms) to the low
impedance IF/Audio Assembly A5 input (50 ohms). Q6 may normally receive signals from any of the filters,
depending upon the filter selected. However, when the ISB operation is selected, diode logic steers only USB
informaiton to Q6, while LSB information is steered to Q5 (see paragraph 3.2).

Output amplifier Q5 is essentially identical to Q6, except that it is used only when the ISB operation is
selected, and then will only carry LSB information. LSB signals would then pass through J3 1SB output to ISB
IF/Audio Assembly A18.
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3.2 Filter Selection

Automatic filter selection control originates on Control Assembly A14 in response to operator entries via the
front panel controls. Control line inputs DO-D3 carry BCD control signals to BCD to decimal decoder U1. It
should be noted that some filters can be used for more than one demodulation mode. Table 3 lists the
standard filters along with the control signals that select them.

Table 3. A4 Filter Selection

Control Line Inputs

Filter Selected Output
Position Output Pin Amplifier
Chosen Uu1-10 | U1-13 | U112 No. Used

DO D1 D2 D3

FL1 LSB

FL2 uss

FL1, FL2 ISB

FL3 CW (300 Hz)
FL4 Optional

FL5 Optional
FL6 AM (6.0 kHz)
FL7 Optional
FL8 Wideband

Q5
Q6
Q5and Q6
Q6
Q6
Q6
Q6
Q6
Q6

O = = O O = 0 O o
- O O O © O © O =

U1 outputs, in turn, selectively drive switches AR1-AR3. These switches then select the appropriate filter by
putting -15 Vdc on the associated filter control line, while holding all other lines at + 15 Vdec.

As an example, consider the selection of FL3. U1 filter select control lineswould be DO = 1,D1 = 1,D2 = 0,
and D3 = 0. This would cause only U1, pin 15, to switch high ( + 5 Vdc); all other outputs would remain low.
This 5 volt level causes switch AR1-A, pin 13, () input to exceed the 2 volt level at AR1-A, pin 12 ( +), which
forces the output, pin 14, to swing to -15 Vdc. Note that at this time, all other switch outputs would be at

+ 15 Vdc.

The -15 Vdc potential at AR1-A, pin 14, now forward biases CR12 and CR15, while reverse biasing CR13 and
CR14. Any signal present at amplifier U3 output would now be allowed to only pass through FL3 to buffer
amplifier Q6. Diodes associated with all other filters would prevent any signal from passing through these
filters.

If some other filter is selected, U1, pin 14, ispulled to + 15 Vdc. This level reverse biases CR12 and CR15
(preventing any signal from passing through FL3), while forward biasing CR13 and CR14 (which would short
out any signal that did appear there).

3.2.1 LSB Operation

Filter selection for LSB operation is the same as all other modes except that the output of FL1 is steered to Q5
instead of Q6.
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3.2.2 ISB Operation

During ISB operation, U1, pin 14, is selected, allowing AR2-A and AR3-A to switch to-15 Vdc via OR Gates P/O
U2. Control lines for FL1 and FL2 are then -15 Vdc, enabling FL1 and FL2. This places both USB and LSB filters
in the circuit. The control line to R59 and R60 goes to + 15 Vdc, which reverse biases CR5 and CR7, effectively
steering FL1 (LSB) signals to Q5 (ISB output) and FL2 (USB) signals to Q6. Also, Q4 is selected via AR1-D which
activates Q5 by applying + 15Vdc¢con Q5's drain.

4. MAINTENANCE

The following adjustment should not be performed as a routine maintenance procedure. It should be
performed under the following two conditions:

° A failure indicating a definite problem
o Installation of new or different sideband filters. If the new filters have a loss which is different
than the loss of the filters supplied with the Receiver, then R10 should be readjusted according to
paragraph 4.1.
All tests are performed with all assembly connections in normal contact unless otherwise specified.
4.1 Input/Output Amplifier Test/Adjustment
a. Verify that the proper filters are installed in the A4 Assembly.

b. Set the front panel controls as follows:

Frequency: 15.000000 MHz

Mode: usse

AGC: OFF

RF Gain: Fully clockwise (cw)

C. Connect equipment as shown in figure 1.
SIGNAL SPECTRUM
GENERATOR 1 RECEIVER AdJ4 CEQLY:;ZESR
HP-8640 OR ANTENNA SECOND ’ 89538
EQUIVALENT INPUT IF OUTPUT EQUIVALENT
590A-030A

Figure 1. A41/0 Amplifiers Test Setup

d. Apply a 15.001 MHz, -50 dBm, signal to J1 Antenna input. Monitoring A4J4, adjust R10 for a -25
dBm signal level.
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e. Monitor J2 (unfiltered IF output) with a spectrum analyzer. Signal level should be approximately

-54dBm.

f. Disconnect test equipment and reconnect A4 to Receiver.

4.2 Filter Selection Test

a. Selection of filters via the front panel consists of verifying that only the proper filter control line
goes to-15 Vdc when the desired filter is selected. All other lines must stay at + 15 Vdc (exceptin
the case of ISB mode, where both control lines FL1 and FL2 go to -15 Vdc).

b. Initiate BITE test. The receiver must pass 04 testing.

5. PARTS LIST

Table 4 is a comprehensive parts list of all replaceable components in IF Filter Assembly A4. When ordering
parts from the factory, include a full description of the part. Use figure 2, the IF Filter Assembly component

locaiton diagram to identify parts.

6. SCHEMATIC DIAGRAMS

Figure 3 is the IF Filter Assembly schematic diagram.

Table 4. IF Filter Assembly A4 Parts List (PL 10073-5500-06)

Ref. Desig. Part Number

AR1 130-0003-000

AR2 130-0003-000

AR3 130-0003-000

c6 M39014/01-1535
c9 M39014/02-1310
c10 M39014/01-1535
cn M39014/01-1535
C12 M39014/02-1320
C15 M39014/02-1320
C16 M39014/01-1535
c17 M39014/01-1535
Cc20 M39014/02-1320
C21 M39014/02-1298
C22 M39014/02-1298
C25 M39014/02-1320
C26 M39014/01-1535
Cc27 M39014/01-1535
C30 M39014/02-1320
C31 M39014/01-1535
C32 M39014/02-1298
35 M39014/02-1320
C36 M39014/01-1535

Description

IC 324 OP AMP PLASTIC
IC 324 OP AMP PLASTIC
IC 324 OP AMP PLASTIC
CAP .01UF

CAP .1 UF

CAP .01UF

CAP .01UF

CAP, CER, ,47UF,

CAP, CER, ,47UF,

CAP .01UF

CAP .01UF

CAP, CER, ,47UF,
CAPO1UF

CAP O1UF

CAP, CER, ,47UF,

CAP .01UF

CAP .01UF

CAP, CER, ,47UF,

CAP .01UF

CAPO1UF

CAP, CER, ,47UF,

CAP .01UF
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Table 4. IF Filter Assembly A4 Parts List (PL 10073-5500-06) (Cont.)

Ref. Desig. Part Number Description
c37 M39014/01-1535 CAP .01UF

c40 M39014/02-1320 CAP, CER, ,47UF,
ca M39014/01-1535 CAP .01UF

C42 M39014/01-1535 CAP .01UF

c45 M39014/02-1320 CAP, CER, ,47UF,
Ca6 CKO5BX102K CAP 1000PF 10% 200V CER
c47 M39014/01-1535 CAP .01UF

ca8 M39014/01-1535 CAP .01UF

Ca9 M39014/01-1535 CAP .01UF

C50 M39014/01-1535 CAP .01UF

C51 M39014/02-1310 CAP .1 UF

C52 M39014/02-1310 CAP.1UF

C53 M39014/02-1310 CAP .1 UF

C54 M39014/02-1310 CAP .1 UF

C55 C26-0016-330 CAP,TANT,33UF,16V
C56 M39014/02-1320 CAP, CER, ,47UF,
C57 M39014/02-1320 CAP, CER, ,47UF,
c58 M39014/02-1310 CAP .1 UF

C60 M39014/02-1320 CAP, CER, ,47UF,
C61 M39014/02-1320 CAP, CER, ,47UF,
C62 C18-0125-470 CAPACITOR

C63 C18-0125-470 CAPACITOR

Cé6 M39014/02-1320 CAP, CER, ,47UF,
ce7 M39014/02-1320 CAP, CER, ,47UF,
Coe8 M39014/02-1320 CAP, CER, ,47UF,
69 M39014/02-1320 CAP, CER, ,47UF,
C70 M39014/02-1320 CAP, CER, ,47UF,
cN M39014/02-1320 CAP, CER, ,47UF,
C72 M39014/02-1320 CAP, CER, ,47UF,
CR1 1N4454 DIODE, SS SILICON
CR2 1N4454 DIODE, SS SILICON
CR3 1N4454 DIODE, SS SILICON
CR4 1N4454 DIODE, SSSILICON
CRS 1N4454 DIODE, SSSILICON
CR6 1N4454 DIODE, SS SILICON
CR7 1N4454 DIODE, SS SILICON
CR8 1N4454 DIODE, SSSILICON
CR9 1N4454 DIODE, SSSILICON
CR10 1N4454 DIODE, SSSILICON
CR11 1N4454 DIODE, SSSILICON
CR12 1N4454 DIODE, SS SILICON
CR13 1N4454 DIODE, SSSILICON
CR14 1N4454 DIODE, SS SILICON
CR15 1N4454 DIODE, SS SILICON
CR16 1N4454 DIODE, SS SILICON
CR17 1N4454 DIODE, SS SILICON
CR18 1N4454 DIODE, SSSILICON
CR19 1N4454 DIODE, SSSILICON
CR20 1N4454 DIODE, SSSILICON



3 HARRIS

RF COMMUNICATIONS

Table 4. IF Filter Assembly A4 Parts List (PL 10073-5500-06) (Cont.)

Ref. Desig.

CR21
CR22
CR23
CR24
CR25
CR26
CR27
CR28
CR29
CR30
CR31
CR32
CR33
CR34
CR35
CR39
FL1
FL2
FL3
FL6
FL8
N

12
13

14

15
L4
L5
L6
L7
L8
L9
Q4
Q5
Q6
RS
R6
R7
R8
R10
R17
R21
R22
R23
R24
R25
R26
R27
R28

Part Number

1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
10073-7316
10073-7317
10073-7318
10073-7319
G25-0003-001
J-0031

J-0031

J-0031

J-0031
146-0032-010
MS75085-13
MS75085-13
10073-7033
10073-7033
MS75085-13
MS75085-13
2N2222A
Q35-0001-001
Q35-0001-001
R65-0003-333
R65-0003-333
R65-0003-333
R65-0003-333
R-2205
R65-0003-102
R65-0003-512
R65-0003-512
RN55D5111F
R65-0003-512
R65-0003-512
RN55D5111F
R65-0003-512
R65-0003-512

Description

DIODE, SS SILICON
DIODE, SS SILICON
DIODE, SS SILICON
DIODE, SS SILICON
DIODE, SS SILICON
DIODE, SS SILICON
DIODE, SS SILICON

DIODE, SSSILICON
DIODE, SS SILICON

DIODE, SS SILICON
DIODE, SS SILICON
DIODE, SS SILICON

DIODE, SSSILICON
DIODE, SS SILICON
DIODE, SS SILICON
DIODE, SS SILICON

FILTER, USB

FILTER, LSB
FILTER, CW, 300 HZ

FILER, AM, 6KHZ

CERMAIC FILTER,30KHZ
CONNECTOR, COAX, SNAP-ON
CONNECTOR, COAX, SNAP-ON
CONNECTOR, COAX, SNAP-ON
CONNECTOR, COAX, SNAP-ON
HEADER, 10 PIN DISCRETE
COIL, RF 330 UH10%

COIL, RF 330 UH 10%
INDUCTOR 10MH
INDUCTOR 10MH

COIL, RF330 UH 10%

COIL, RF330 UH 10%

XSTR, SS/GP, NPN

XSTR, IFET, J310

XSTR, JFET, J310

RES,33K 5% 1/4W CARFILM
RES,33K 5% 1/4W CAR FILM
RES,33K 5% 1/4W CAR FILM
RES,33K 5% 1/4W CAR FILM
RES,VAR,PCB 500 .5 20%
RES,1.0K 5% 1/4W CAR FILM
RES,5.1K 5% 1/4W CAR FILM
RES,5.1K 5% 1/4W CARFILM
RES,5110 1% 1/8W MET FLM
RES,5.1K 5% 1/4W CAR FILM
RES,5.1K 5% 1/4W CAR FILM
RES,5110 1% 1/8W MET FLM
RES,5.1K 5% 1/4W CAR FILM
RES,5.1K 5% 1/4W CAR FILM

R-2368/URR
A41F FILTER ASSEMBLY
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Table 4. IF Filter Assembly A4 Parts List (PL 10073-5500-06) (Cont.)

Ref. Desig.

R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43
Ra4
R45
R46
R48
R49
R50
R51
R52
R53
R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78

Part Number

RNS5D5111F
R65-0003-512
R65-0003-512
RN55D5111F

R65-0003-512
R65-0003-512
RN55D5111F

R65-0003-512
R65-0003-512
RN55D5111F

R65-0003-512
R65-0003-512
RN55D5111F

R65-0003-512
R65-0003-152
RN55D5111F

R65-0003-822
R65-0003-182
R65-0003-101
R65-0003-101
R65-0003-101
R65-0003-101
R65-0003-101
R65-0003-101
R65-0003-101
R65-0003-101
R65-0003-101
R65-0003-153
R65-0003-102
R65-0003-333
R65-0003-333
R65-0003-102
R65-0003-153
R65-0003-103
R65-0003-101
R65-0003-104
R65-0003-101
R65-0003-101
R65-0003-104
R65-0003-101
R65-0003-272
R65-0003-510
R65-0003-510
R65-0003-511
R65-0003-511
R65-0003-102
R65-0003-681
R65-0003-510
R65-0003-101

Description

RES,5110 1% 1/8W MET FLM
RES,5.1K 5% 1/4W CAR FILM
RES,5.1K 5% 1/4W CAR FILM
RES,5110 1% 1/8W MET FLM
RES,5.1K 5% 1/4W CAR FILM
RES,5.1K 5% 1/4W CAR FILM
RES,5110 1% 1/8W MET FLM
RES,5.1K 5% 1/4W CAR FILM
RES,5.1K 5% 1/4W CAR FILM
RES,5110 1% 1/8W MET FLM
RES,5.1K 5% 1/4W CAR FILM
RES,5.1K 5% 1/4W CAR FILM
RES,5110 1% 1/8W MET FLM
RES,5.1K 5% 1/4W CAR FILM
RES, 1.5K 5% 1/4W CAR FILM
RES,5110 1% 1/8W MET FLM
RES,8.2K 5% 1/4W CAR FILM
RES,1.8K 5% 1/4W CAR FILM
RES,100 5% 1/4W CARFILM

RES,100 5% 1/4W CARFILM

RES,100 5% 1/4W CARFILM

RES,100 5% 1/4W CAR FILM
RES,100 5% 1/4W CARFILM
RES,100 5% 1/4W CARFILM
RES,100 5% 1/4W CAR FILM
RES,100 5% 1/4W CARFILM
RES,100 5% 1/4W CARFILM
RES, 15K 5% 1/4W CAR FILM
RES,1.0K 5% 1/4W CAR FILM
RES,33K 5% 1/4W CARFILM
RES,33K 5% 1/4W CARFILM
RES,1.0K 5% 1/4W CAR FILM
RES, 15K 5% 1/4W CARFILM
RES, 10K 5% 1/4W CAR FILM
RES,100 5% 1/4W CARFILM

RES, 100K 5% 1/4W CAR FILM
RES,100 5% 1/4W CAR FILM

RES,100 5% 1/4W CAR FILM

RES,100K 5% 1/4W CAR FILM
RES, 100 5% 1/4W CARFILM

RES,2.7K 5% 1/4W CAR FILM
RES,51 5% 1/4W CAR FILM

RES,51 5% 1/4W CAR FILM

RES,510 5% 1/4W CARFILM

RES,510 5% 1/4W CARFILM

RES,1.0K 5% 1/4W CAR FILM
RES,680 5% 1/4W CAR FILM

RES,51 5% 1/4W CAR FILM

RES,100 5% 1/4W CARFILM
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Table 4. IF Filter Assembly A4 Parts List (PL 10073-5500-06) (Cont.)

Ref. Desig. Part Number
R79 R65-0003-101
R80 R65-0003-101
R81 R65-0003-101
R82 R65-0003-101
R83 R65-0003-101
R84 R65-0003-101
TP1 J-0071

TP2 J-0066

TP3 J-0069

TP4 J-0070

TPS J-0068

TP6 J-0072

TP7 J-0073

TP8 J-0074

u1 101-0000-200
u2 101-0000-023
u3 150-0002-000
VR1 1N5231B

Description

RES,100 5% 1/4W CAR FILM
RES,100 5% 1/4W CAR FILM
RES,100 5% 1/4W CARFILM
RES,100 5% 1/4W CAR FILM
RES,100 5% 1/4W CAR FILM
RES,100 5% 1/4W CAR FILM
TIP JACK, BROWN

TIP JACK, RED

TIP JACK, ORANGE
TIPJACK, YELLOW

TiP JACK, GREEN

TIP JACK, BLUE

TIPJACK, VIOLET

TIP JACK, GRAY

IC 40288 PLASTIC CMOS

IC 4071B PLASTIC CMOS
IC733 VIDEO AMP PLASTIC
DIODE 5.1V 5% 0.5W ZENER
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NOTE: UNLESS OTHERWISE SPECIFIED:

FOR A COMPLETE DESIGNATION, PREFIX WITH
URIT ND. AND/OR ASSEMBLY NO. DES!GNATION.

ALL CAPACITOR VALUES ARE IN MICROFARADS.
ALL UNLABLED DIODES ARE DID-4454-000.

. VENDOR PART NO. CALLOUTS ARE FOR
REFERENCE QGNLY. COMPONENTS ARE SUPPLIED
PER PART NO. IN PARTS LIST.

7. SIGNAL LEVELS SPECIFIED
CORRESPOND TO A -20 dBm,
A455KHZ INJECTION AT JI.

Vo woN

8. FILTERS FLI THROUGH FL7 ARE
OPTIONAL AND MAY VARY IN USE AND TYPE.

. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN.

ALL RESISTOR VALUES ARE IN QHMS, 1/4W, 15%,

R-2368/URR
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Figure 3. IF Filter Assembly A4 Schematic

Diagram (10073-5501, Rev. H)
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AS IF/AUDIO ASSEMBLY
1. INTRODUCTION

This section provides detailed assembly level information for the A5 IF/Audio Assembly. The schematic
diagram, parts list, and component location diagram are organized together at the back of this section for
ready reference. A general description, and detailed circuit descriptions, test/setup adjustments, and
maintenance information are also included in this section. For unit level interconnect information, refer to
the Main Chassis Interconnect Tab Section. The Main Chassis Tab Section also contains a diagram that locates
the A5 Assembly in the Receiver.

2. GENERAL DESCRIPTION

The cover diagram identifies all major functions resident on the A5 Assembly. Figure 4-1in the Technical
Description Tab Section shows these same functions in a unit-level context. Significant signal and control
inputs and/or outputs are also shown on this diagram. This assembly amplifies the 455 kHz IF input from the
A4 Filter PWB, detects the SSB, CW, FM, or AM audio components, and executes the audio selection switching
commands from the A14 Control Assembly. Both the RF and the IF AGC control voltages are developed on this
assembly. The IF hang AGC system has an approximate 90 dB dynamic control range on this assembly; the RF
AGCoutput works with the IF AGC in a two control loop system that is integrated and shaped to optimize
receiver performance.

Slow, medium, fast, and special data AGC decay characteristic control logic circuits are also incorporated on
this assembly. This logic is integrated to work with ISB audio/AGC, external audio, mute, COR, and optional
squelch control circuits as subsequently described.

3. CIRCUIT DESCRIPTIONS

The cover diagram is largely self-explanatory, especially when used in its unit level context as shown in figure
4-1in the Unit Level Technical Description Tab Section. Refer to these diagrams briefly before reading this
section. The circuit descriptions in this section will refer primarily to the detailed functional diagram for this
assembly, shown in figure 1. This detailed functional diagram, together with the related descriptions, should
permit the user to use the schematic information at the end of this section to maintain the equipment.

3.1 IF Amplification and Control

The IF input to the A5 Assembly is from the A4 IF Filter Assembly. The A5 Assembly incorporates sufficient gain
toraise the IF output level by 75 dB. PIN diode attenuation control in the IF amplifier circuit provides a
dynamic control range of approximately 90 dB through the IF Amplifier circuit. As will be subsequently
discussed, two AGC voltages are developed on this assembly; IF and RF. The control curves of these two AGC
voltages are combined so that the primary control range of the IF AGC system is operative first, and with the
RF AGC system becoming dominant above -50 dBm.

IF Amplifiers Q8, Q9, and Q16 provide approximately 60 dB gain. FL1isa ceramic 455 kHz IF Filter that limits
the bandwidth of the IF amplifier. The FL1 output is amplified approximately 20 dB by Q3 and Q4. Considering
the 5 dB insertion loss of FL1, the overall gain of the IF system is approximately 75dB. Q5 is a buffer amplifier
for the rear panel IF outlet. A rear-panel BNC connector provides a convenient test output and can be used for
system applications as necessary.
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3.2 AM, SSB/CW, and FM Detectors

Q6 and Q7 detect the Q4 IF Amplifier output. The output of this circuit is a voltage that tracks the IF envelope
power and can thus be used as an AM detector and as a source voltage for AGC development. The output
level to the AGC system and to U12B, the AM Audio buffer amplifier, is approximately 1 volt (peak). The
voltage divider at the U12B output attenuates the signal by about 2.5 dB so that the level at TP3 will be 350 to
400 millivolts rms (assuming operation in the AGC range and that the AM signal is modulated 50%).

The IF outputis used in a product detector (U11) circuit (heterodyned with the BFO input signal) to detect the
single sideband or CW output signal. R104 and R173 at the U11 input introduce 26 dB attenuation to the IF
signal to produce the same audio output in these two modes as in all other modes. The output level at TP3 or
TP4 should be 350 to 400 millivolts rms assuming operation in the AGC range.

FM Detector U18is driven in parallel with U11, the SSB/CW Detector. R174 and R112 attenuate the FM IF
signal input 13 dB. The detected output at TP3 or TP4 will be 350 to 400 millivolts, assuming modulation
sufficient to produce 4.5 kHz deviation. This detector also incorporates a quadrature trim inductor, L7. L7 is
adjusted for minimum distortion in the receiver audio output in FM mode of operation.

3.3 Audio Source Select
U19is controlled by audio select logic lines A, B, and C (microprocessor control from the Control Assem biy).
The simplified drawing of U19 in figure 1 is an accurate functional representation of this device. Table 1is a

truth table that shows the A, B, and C control line conditions for each of the audio select options.

Table 1. Audio Select Truth Table

SSB or CW
FM
ISB-LSB

NOTE

Aninternal or external MUTE signal activates a
high impedance state that opens all audio lines.

3.4 Line Audio Outputs

Line audio outputs are independent of the front-panel volume control. Line audio output levels are adjusted
with the front panel screwdriver control potentiometers. In non-ISB operation there is only one output. The
circuitry shown here is controlled by the USB level adjust potentiometer (the one on the left). Theline level
for LSB is controlled on the A18 Assembly. Adjusting this potentiometer produces a wiper voltage of from 0
Vdcto-15Vdc (-15 Vdc correlates with maximum line level). U23 is a dc controlled amplifier that can be
distortion compensated by R180. This output level is normally set to produce + 10dBm in 600 ohms, but can
be changed from this level to accommodate other system application requirements. Full power output from
the line amplifier is + 15 dBm into an unbalanced 600-ohm load. The meter on the front panel is calibrated to
measure the line audio in dBm, assuming a 600-ohm load. Full scale on the meteris + 15 dBm.
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3.5 Speaker and Headphone Audio

The operational amplifier at the U19 pin 4 output is set for unity gain ratio of R178/(R175 + R176) in AM,
SSB/CW, and FM modes. The ISB (LSB)and external audio inputs, however, are amplified 8.19 times as the ratio
of R178/R176. These differences work to produce constant outputs for given inputs. Diode clipping (CR25
through CR30) limits audio peaks during periods when unusually strong signals are present. The front panel
AF Gain Control establishes the desired output level at either the speaker (if installed) or the headset audio
outputs. This is also a dc controlled amplifier with the wiper voltage varying from + 1.8to + 15 Vdc. + 15 Vdc
correlates with maximum volume. The speaker audio outputs are squelch and mute controlled; the line audio
outputis not.

3.6 Squelch, Mute, and Carrier Operated Relay Control

Squelch and mute circuits can be exercised by signals from the Control Assembly. When active, these signals
will effectively open the audio path to the headphones and disable analog switch U19. This feature is used
primarily to prevent unwanted noise from going to the audio output during BITE operation.

3.6.1 Carrier Operated Relay Control (COR)

The Carrier Operated Relay (COR) is controlled by the front panel COR control through U28D, U28C, and Q12.
U28D feeds the offset and buffered voltage of the front panel COR control to comparator U28C. U28C
compares the voltage from U28D against either the normal IF AGC or the ISB AGC, as selected by the front
panel switches and U20A, U20B, U16A, and U16B. Positive feedback is applied to U28C via R76 to give the
comparator hysteresis so undesired circuit switching does not occur around the COR set point. The output
from U28C goes to the COR relay driver Q12, with CR19 and CR22 providing protection to Q12.

3.7 AGC Development

The AGC control loop detects any change in the IF input level and reacts to amplify or attenuate the signal in
order to maintain the desired output level. The attack time for the AGC s built into the system but the decay
time is front panel selectable. Slow or medium AGC characteristics are desirable for CW or voice operation to
prevent pumping of the AGC system and possible loss of continuity in the intelligence during pauses in
modulation or transmission. Other forms of communication, such as data transmission, require fast AGC decay
characteristics.

With the receiver operating within the AGC dynamic range, and with a constant RF input level, the detected IF
envelope power will produce approximately 1 volt (peak) at the input to log amplifier U3A, U26, U3D (the
output is a negative logarithmic function of the input). The output of this circuit to comparator U138 and to
the absolute value amplifier will be approximately 0 voits with a 1 voltinput. The output level of the absolute
value amplifier (U13C, U13D) to the pulse width modulator U10 is level shifted and temperature compensated
to be approximately 1.4 volts. For larger signal excursions (in excess of + 14 dB), U13A bypasses the log
amplifier to directly drive the absolute value amplifier to maximum. These devices, and the associated logic
circuits control the AGC level through a charge pump circuit. Assuming no input level change, the AGC value
at TP6 will remain constant.

3.7.1 Comparator With Hysteresis

U13B functions as a comparator with hysteresis. This means that the AGC level being compared must change
by a predetermined amount before the output state switching conditions of U13B are met. If the input signal
conditions increase, the AGC system reacts immediately through the Absolute Value Ampilifier. If the input
signal conditions decrease beyond the hysteresis level of U13B, the output of this device goes low and the One
Shot AGC hang timer U5 is activated. The output of U13Bis also an input to the AGC charge pump control
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logic circuit. When the U13B output is positive the charge pump will charge. When the output is negative the
charge pump will discharge.

U2A functions as a comparator, similarly to U13B but with a different switching threshold. While U13B
monitors the input for an increase or decrease from the equilibrium level, U2A monitors the input only for a
decrease from this level by more than 6 dB. This comparator is required so that two or more rapid consecutive
drops in the RF input signal will be detected. The outputs of U13B and U2A are differentiated by C104 and
C105 and summed together to provide a trigger pulse for U5.

3.7.2 One Shot Timer Control

When U5 is activated by U13B or U2A, signaling a reduction in AGC requirement, the timer starts to run. The
period of this timer can be set at 3 seconds (slow AGC), 170 milliseconds (medium AGC), or 13 milliseconds
(fast AGC). The period is set by the C24 time constant, which is in turn controlled by the resistance placed in
serieswith it and its + 5 Vdc charging source. Slow AGC is a default condition when neither the medium or
fast AGC conditions are commanded. In this condition both the U16C and the U16D analog switch elements
are open and the C24 charge path is through R54. When medium AGC is commanded, R84 is placed in parallel
with R54 to reduce the time constant. In fast AGC R65 is placed in parallel with R54 to reduce the time
constant to about 15 milliseconds. This hang time inhibits immediate AGC discharge when the signal starts to
fall.

3.7.3 AGCCharge Pump

Quad Monolithic SPST CMOS Analog Switches U4A, U4B, U4C, and U4D operate to control charge pump
operation. Pulse Width Modulator U10 produces an output pulse width that varies at a rate determined by
the voltage at its input (pin 4). When itis calling for increased AGC, it activates U4C to place R59 in the C44
and C45 charge path to + 15 Vdc. When U4D and or U4A are activated, C44 and C45 are discharged through
R61 and R60 to reduce AGC. Table 2 is a truth table that shows the state of these switches for all operating
conditions. Notice that U4B is active in all modes except the data mode. In the data mode C44 is removed from
the circuit to achieve the desired AGC time characteristics. U5 works with the AGC OFF and DUMP inputs to
control U10 and the decay rate.

Table 2. AGC Charge Pump Control Truth Table

0 = Disabled (off)
1 = Enabled (on)
X = Switched in and out by Pulse Width Modulator

3.7.4 AGC Off/Dump Control

Q10 can be activated to provide a low impedance AGC Dump path to ground. When AGC OFF or AGC DUMP is
commanded, Q10 is held on to prevent any AGC voltage buildup on C44 and C45 if it is selected. With Q10 off,
the AGC voltage on C44 and C45 will be controlled by the charge pump and the AGC system. In normal
operation, the AGC voltage at TP1 will typically vary between 0 and + 6 Vdc.
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3.7.5 AGC Source Selection

The TP1 AGC voltage (from the charge pump) is only one source of level control; there are three other sources
as shown of figure 1: EXT AGC, RF GAIN, and AGC THRESHOLD (R74). Source selection is made by anideal
diode OR circuit. U7A, U78B, U7C, and U7D work with diodes CR10, CR11, CR12, and CR15 to form this AGC
source selection circuit. In this circuit, the AGC source with the highest voltage will dominate and shut the
other sources off. In normal operation the source is the internal AGC system, and as a consequence the TP1
AGClevel and the TP6 level should agree.

3.7.6 IF/RF AGC Control Shaping
The TP6 AGC level is fed to IF AGC Control Curve Shaper, U32A and U32B, and to the RF AGC System. The
output of the IF AGC Control Curve Generator is fed to antilog amplifier U25, U3B, U3C, and Q1. This voltage
can exercise approximately a 90 dB dynamic control range on the IF amplifier on this assembly. The control
curve generator sets a fixed break point so that the IF AGC exercises primary control from the threshold of
sensitivity to the approximately -50 dBm of RF input. At this point the control curves for RF AGC (via U29A)
and IF AGC are joined to ensure a linear slope. The RF AGC becomes dominant above this point.
3.7.7 Combined and RF AGC Output
U32Cand U32D also work in an ideal diode circuit to select either the internal or the ISB AGC as the drive
source for the RF and the combined AGC outputs. U29A acts as a threshold amplifier configured to drive the
RF AGC Control Curve shapes U298 and U29C, when above the crossover threshold. R79 can be adjusted for a
10 millivolt indication on the front panel RF meter with a calibrated 10 millivolt RF input at the antenna. The
TP2 output level will vary between 0 and -11 Vdcin normal operation.
4. MAINTENANCE
There are no routine maintenance adjustments for this assembly. All boards are made for direct replacement
without adjustment. If components are replaced or if the operation of the assembly is in question, proceed
with the following setup adjustments in the order shown.
4.1 R44 Adjustment, IF Level Set

a. Connect an RF Signal Generator to the receiver RF Input.

b. Make sure that the AGC is operating in the FAST mode. Set mode to USB.

C. Set the Signal Generator output to 10 millivolts at 1 kHz above the receiver operating frequency.

d. Connect an RF Voltmeter to the receiver IF Output and adjust R44 on the A5 Assembly for -6 dBm
(112 mV rms in 50 ohms) at this calibration setup point.

4.2 R78 Adjustment, IF AGC Gain Set
a. Tune the Receiver to 10.000 MHz, select the USB mode, and set the AGC to FAST.
b. Set the front panel meter to read the USB RF signal level.
C. Set the signal generator to output a 10.001 MHz, 10 microvolt signal.

d. Turn ASR74 fully counterclockwise.
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€. Measure the D¢ voltage at ASTP6.

f. Adjust ASR78 until 1.375V * 25 mV is measured at TP6.

g. Use the front panel meter zero adjust to set the meter to read 10 microvolts.
4.3 R79 Adjustment, RF Level Set

a. Set the signal generator output level to 10 millivolts.

b. Adjust A5R79 until 4.15 + 50 mV is measured at ASTP6.

C. The front panel meter should read 10 mV ( + a needle width).

d. Repeat the R78 and R79 adjustment procedures as required to minimize the effect of the
interaction between the potentiometers.

4.4 R74 Adjustment, AGC 1 dB Compression Point

a. Set the signal generator output level to 1 microvolt.
b. Use the front panel or external meter to monitor the USB line audio.
C. Note the USB line audio level with the AGC on.

d. Turn the AGC off and turn the RF GAIN control fully clockwise.
e. Adjust ASR74 until the USB audio level is 1 dB greater than it was when the AGC was on.
f. Turn the AGC back on.

g. To check the AGC flatness, note the USB line audio level and increase the signal generator output
level by 100 dB. The line level should increase by no more than 3 dB.

4.5 R180 Adjustment, Line Amplifier Distortion Trim Adjustment

a. With a signal generator connected as in paragraph 4.1, setup for single tone operation.
b. Verify line level adjustment + 10 dBm on the front panel meter.
C. Connect a distortion analyzer to the line audio output and adjust R180 for minimum distortion.

4.6 L7 Adjustment, FM Demodulator Fidelity Adjustment

a. Connect an FM Signal Generator to the receiver RF Input and adjust the output for 4.5 kHz
deviation at the receiver operating frequency.

b. With the Receiver in FM mode, observe the audio output and adjust L7 for minimum distortion.
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4.7 R194 Adjust, Dead Zone
Test EQuipment required:

o RF Signal Generator Hewlett Packard HP8640 or equivalent

] Square wave source (110 5V, 5t0 10 Hz output).
L Tektronix 465B oscilloscope or equivalent.
a. Connect the square wave source to the RF generator’s external AM input using the DC mode if

possible. Adjust the levels as required to produce modulation depth of 30 to 40 dB. Adjust the
RF generator so that the peak outputis-10dBm *5dB.

b. Tune the receiver to 10.000 MHz, select the USB mode, and set the AGC to FAST.
C. Set the signal generator to deliver a 10.001 MHz signal.
d. Monitor A5U3 pin 1 with the oscilloscope.

e. Adjust A5SR194 so that the separation between the attack and decay waveformsis 60 mV 5 myV,

see figure 2.
| >
60 mV
590A-077
Figure 2. Dead Zone Adjustment Waveform
f. Disconnect the test equipment, return all cables to their original positions and replace all covers.

Perform BITE testing from the front panel.
5. PARTS LIST, COMPONENT LOCATION, AND SCHEMATIC DIAGRAMS

The parts list, component location drawing and schematic diagram for the AS Audio/IF Assembly are shown in
table 3 and figures 3 and 4, respectively.
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Table 3. IF/Audio Assembly AS Parts List (10215-5410, Rev. N/-5410-02, Rev. D)

Ref. Desig.

c1

c2

a

c4

5

)

c7

c8

)

c10
n
C12
C13
c14
C15
C16
c17
c18
c19
C20
C21
C22
C23
C24
Cc25
C26
C27
c28
C29
C30
3
C32
33
C34
C35
C36
C37
38
C39
C40
41
Cc42
a3
C44
c45
Ca6
c47

10

Part Number

M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
C26-0025-100
€26-0025-100
M39014/02-1310
CKO5BX101K
M39014/02-1298
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
CKO5BX 102K
C26-0050-109
CK05B8X102K
C26-0025-339
CKO5BX221K
M39014/02-1310
M39014/02-1298
M39014/02-1298
M39014/02-1298
M39014/02-1298
M39014/02-1298
M39014/02-1298
CKO5B8X221K
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
C26-0050-109
C€26-0050-109
C26-0050-109
C€26-0050-109
€26-0050-109
CK06BX222K
C61-0001-004
C61-0001-005
CKO5BX102K
CKOS5BX101K

Description

CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP 10UF20% 25V TANT
CAP 10UF20% 25V TANT
CAP .1UF 10% 100V CER-R
CAP 100PF 10% 200V CER

CA> .0TUF 10% 200V CER-R
CAP 1UF 10% 100V CER-R
CAP _1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP 1000PF 10% 200V CER
CAP 1.0UF 20% 50V TANT
CAP 1000PF 10% 200V CER
CAP 3.3UF 20% 25V TANT
CAP 220PF 10% 200V CER

CAP .1UF 10% 100V CER-R

CAP .01UF 10% 200V CER-R
CAP .01UF 10% 200V CER-R
CAP .01UF 10% 200V CER-R
CAP .01UF 10% 200V CER-R
CAP .01UF 10% 200V CER-R
CAP .01UF 10% 200V CER-R
CAP 220PF 10% 200V CER

CAP .1UF 10% 100V CER-R

CAP .1UF 10% 100V CER-R

CAP _1UF 10% 100V CER-R

CAP .1UF 10% 100V CER-R

CAP 1.0UF 20% 50V TANT
CAP 1.0UF 20% 50V TANT
CAP 1.0UF 20% 50V TANT
CAP 1.0UF 20% 50V TANT
CAP 1.0UF 20% 50V TANT
CAP 2200PF 10% 200V CER
CAP .22UF 5% 100V POLYE
CAP .33UF 5% 100V POLYE
CAP 1000PF 10% 200V CER
CAP 100PF 10% 200V CER
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Table 3. IF/Audio Assembly A5 Parts List (10215-5410, Rev. N/-5410-02, Rev. D) (Cont.)

Ref. Desig.

C48
C49
C50
51
C52
cs3
C54
C55
C56
C57
58
59
C60
C61
62
63
Co4
C65
C66
C67
C68
C69
C70
cn
C72
C73
C74
C75
C76
c77
C78
Cc79
C80
81
(82
c83
c84
85
86
87
88
C89
C90
91
€92
93
c94
95

Part Number

M39014/02-1310
CK06BX472K
CK06BX472K
CKO5BX470K
M39014/02-1320
M39014/02-1310
CKO06BX472K
M39014/02-1310
CKO05BX680K
C26-0025-339
CK06BX332K
M39014/02-1310
M39014/02-1298
M39014/02-1310
M39014/02-1310
C26-0025-339
C26-0025-339
M39014/02-1310
C26-0025-100
C26-0025-339
M39014/02-1310
€26-0025-339
M39014/02-1310
C26-0025-339
C26-0025-339
M39014/02-1298
M39014/02-1310
C26-0025-100
C26-0025-100
CK05BX471K
CK05BX220K
M39014/02-1310
C€26-0025-339
C26-0025-339
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310

Description

CAP .1UF 10% 100V CER-R
CAP 4700PF 10% 200V CER
CAP 4700PF 10% 200V CER
CAP 47PF 10% 200V CER

CAP .47UF 10% 50V CER-R
CAP .1UF 10% 100V CER-R
CAP 4700PF 10% 200V CER
CAP .1UF 10% 100V CER-R
CAP 68PF 10% 200V CER

CAP 3.3UF 20% 25V TANT
CAP 3300PF 10% 200V CER
CAP .1UF 10% 100V CER-R
CAP .01UF 10% 200V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP 3.3UF 20% 25V TANT
CAP 3.3UF 20% 25V TANT
CAP .1UF 10% 100V CER-R
CAP 10UF 20% 25V TANT
CAP 3.3UF 20% 25V TANT
CAP .1UF 10% 100V CER-R
CAP 3.3UF 20% 25V TANT
CAP .1UF 10% 100V CER-R
CAP 3.3UF 20% 25V TANT
CAP 3.3UF 20% 25V TANT
CAP .01UF 10% 200V CER-R
CAP .1UF 10% 100V CER-R
CAP 10UF 20% 25V TANT
CAP 10UF 20% 25V TANT
CAP 470PF 10% 200V CER
CAP 22PF 10% 200V CER

CAP .1UF 10% 100V CER-R
CAP 3.3UF 20% 25V TANT
CAP 3.3UF 20% 25V TANT
CAP .1UF 10% 100V CER-R
CAP _1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
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Table 3. IF/Audio Assembly AS Parts List (10215-5410, Rev. N/-5410-02, Rev. D) (Cont.)

Ref. Desig. Part Number Description
C9%6 CKO05BX101K CAP 100PF 10% 200V CER
c97 M39014/02-1310 CAP .1UF 10% 100V CER-R
C98 CK05BX470K CAP 47PF 10% 200V CER
99 CK05B8X221K CAP 220PF 10% 200V CER
C100 CK05BX471K CAP 470PF 10% 200V CER
c101 CKO05BX471K CAP 470PF 10% 200V CER
Cc102 M39014/02-1310 CAP .1UF 10% 100V CER-R
c103 M39014/02-1310 CAP _1UF 10% 100V CER-R
C104 M39014/02-1298 CAP .01UF 10% 200V CER-R
C105 M39014/02-1298 CAP .01UF 10% 200V CER-R
C106 M39014/02-1310 CAP .1UF 10% 100V CER-R
c107 M39014/02-1310 CAP .1UF 10% 100V CER-R
c108 M39014/02-1310 CAP .1UF 10% 100V CER-R
C109 CKO5BX471K CAP 470PF 10% 200V CER
CR1 D12-0007-001 DIODE PIN ATTN 1W 9301
CR2 D12-0007-001 DIODE PIN ATTN 1W 9301
CR3 1N4454 DIODE 200MA 75V SW

CR4 1N4454 DIODE 200MA 75V SW

CRS D12-0007-001 DIODE PIN ATTN 1W 9301
CR6 1N4454 DIODE 200MA 75V SW

CR7 1N4454 DIODE 200MA 75V SW

CR8 D12-0007-001 DIODE PIN ATTN 1W 9301
CR9 1N4454 DIODE 200MA 75V SW
CR10 1N4454 DIODE 200MA 75V SW
CR11 1N4454 DIODE 200MA 75V SW
CR12 1N4454 DIODE 200MA 75V SW
CR13 1N4454 DIODE 200MA 75V SW
CR15 1N4454 DIODE 200MA 75V SwW
CR16 1N4454 DIODE 200MA 75V SW
CR17 1N4454 DIODE 200MA 75V SW
CR19 1N4454 DIODE 200MA 75V SW
CR20 1N4454 DIODE 200MA 75V SW
CR21 1N4454 DIODE 200MA 75V SwW
CR22 1N4454 DIODE 200MA 75V SW
CR23 1N4454 DIODE 200MA 75V SW
CR24 1N4454 DIODE 200MA 75V SW
CR25 1N4454 DIODE 200MA 75V SW
CR26 1N4454 DIODE 200MA 75V SW
CR27 1N4454 DIODE 200MA 75V SW
CR28 1N4454 DIODE 200MA 75V SW
CR29 1N4454 DIODE 200MA 75V SW
CR30 1N4454 DIODE 200MA 75V SW
CR31 1N4454 DIODE 200MA 75V SW
CR32 1N4454 DIODE 200MA 75V SW
CR33 1N4454 DIODE 200MA 75V SW
CR34 1N4454 DIODE 200MA 75V SW
CR35 1N4454 DIODE 200MA 75V SW
CR36 1N4454 DIODE 200MA 75V SW
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Table 3. IF/Audio Assembly A5 Parts List (10215-5410, Rev. N/-5410-02, Rev. D) (Cont.)

Ref. Desig.

CR37
CR38
CR39
CR40
CR41
CR42
FL1
)

12

13

J4

I5

16

17

18

19
J10
i
112
J13
IMP3
IMP7
L1

L2

L3

L4

L5

L6

L7
Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q10
Qi2
Q13
Q14
Q15
Q16
Q17
R1
R2
R3
R4

Part Number

1N4454
1N4454
1N4454
1N4454
1N4454
1N4454
G25-0003-003
J-0031
J90-0014-001
J-0031

J-0031
146-0022-006
J46-0013-016
J46-0022-004
146-0022-010
J46-0022-010
J46-0013-010
143-0006-008
J46-0022-003
146-0022-002
MP-1142
MP-1142
MS75085-15
MS75085-15
MS75085-15
MS75085-15
MS75085-15
MS75089-21
L11-0004-032
2N4403
2N4401
2N4401
2N4403
2N4401
2N4401
2N4401
Q35-0003-000
2N4403
2N4401
2N4401
2N4403
2N4403
2N4401
2N4401
2N4403
R65-0003-151
R65-0003-151
R65-0003-151
R65-0003-751

Description

DIODE 200MA 75V SW
DIODE 200MA 75V SW
DIODE 200MA 75V SW
DIODE 200MA 75V SW
DIODE 200MA 75V SW
DIODE 200MA 75V SW
CER FILTER 455KHZ 10KHZBW
CONN SMB VERT PCB F
CONN SMB VERT PCB MT M
CONN SMB VERT PCB F
CONN SMB VERT PCB F
HDR 6 PIN 0.100" SR LKG
HDR 16 PIN 0.100" DR SHRD
HDR 4 PIN 0.100" SR LKG
HDR 10 PIN 0.100" SR LKG
HDR 10 PIN 0.100" SR LKG
HDR 10 PIN 0.100 DR SHRD
CONN 8 SKTSINGLE.100
HDR 3 PIN 0.100" SR LKG
HDR 2PIN 0.100" SR LKG
RES ZERO OHM (CKT JMPR)
RES ZERO OHM (CKT JMPR)
COIL 470UH 10% FXD RF
COIL 470UH 10% FXD RF
COIL 470UH 10% FXD RF
COIL 470UH 10% FXD RF
COIL 470UH 10% FXD RF
COIL 680UH 10% FXD RF
INDUCT SH VAR 35.1-42 9UH
XSTR SS/GP PNP 70-92
XSTR SS/GP NPN TO-92
XSTRSS/GP NPN TO-92
XSTRSS/GP PNP TO-92
XSTR SS/GP NPN TO-92
XSTR SS/GP NPN TO-92
XSTRSS/GP NPN TO-92
XSTR N-CH JFET U310

XSTR SS/GP PNP TO-92
XSTR SS/GP NPN TO-92
XSTR SS/GP NPN TO-92
XSTR SS/GP PNP TO-92
XSTR SS/GP PNP TO-92
XSTRSS/GP NPN TO-92
XSTR SS/GP NPN TO-92
XSTR SS/GP PNP TO-92

RES 150 5% 1/4W CAR FILM
RES 150 5% 1/4W CAR FILM
RES 150 5% 1/4W CAR FILM
RES 750 5% 1/4W CAR FILM

13
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Ref. Desig.

RS

R6

R7

R8

R9

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
Ra1
R42
R43
Ra4
R45
R46
R47
R48
R49
R50
R51
R52

14

Table 3. IF/Audio Assembly AS Parts List (10215-5410, Rev. N/-5410-02, Rev. D) (Cont.)

Part Number

R65-0003-301
R65-0003-182
R65-0002-181
R65-0003-223
R65-0003-101
RN55D3922F

R65-0003-103
R65-0003-561
R65-0003-562
R65-0003-270
R65-0003-391
R65-0003-103
R65-0003-242
R65-0003-561
R65-0003-561
R65-0003-561
R65-0003-152
R65-0003-152
R65-0003-182
RN55D1003F

R65-0003-202
RN55D3162F

RN55D1001F

R65-0003-152
RN55D2002F

R65-0003-203
R65-0003-152
R65-0003-821
R65-0003-470
R65-0003-223
R65-0003-562
R65-0003-222
R65-0003-332
R65-0003-821
R65-0003-752
R65-0003-154
RN55D3162F

RN55D1001F

R65-0003-202
R30-0008-104
R65-0003-104
RN55D8062F

RN55D2002F

RN55D8062F

RN55D2002F

RN55D2002F

RN55D1002F

R65-0003-473

Description

RES 300 5% 1/4W CARFILM
RES 1.8K 5% 1/4W CAR FILM
RES 180 5% 1/8W CARFILM
RES 22K 5% 1/4W CAR FILM
RES 100 5% 1/4W CAR FILM
RES 39.2K 1% 1/8W MET FLM
RES 10K 5% 1/4W CAR FILM
RES 560 5% 1/4W CAR FILM
RES 5.6K 5% 1/4W CAR FILM
RES 27 5% 1/4W CAR FILM
RES 390 5% 1/4W CAR FILM
RES 10K 5% 1/4W CAR FILM
RES 2.4K 5% 1/4W CAR FiLM
RES 560 5% 1/4W CAR FILM
RES 560 5% 1/4W CAR FILM
RES 560 5% 1/4W CAR FILM
RES 1.5K 5% 1/4W CAR FILM
RES 1.5K 5% 1/4W CAR FILM
RES 1.8K 5% 1/4W CAR FILM
RES 100K 1% 1/8W MET FLM
RES 2.0K 5% 1/4W CAR FILM
RES 31.6K 1% 1/8W MET FLM
RES 1000 1% 1/8W MET FLM
RES 1.5K 5% 1/4W CAR FILM
RES 20.0K 1% 1/8W MET FLM
RES 20K 5% 1/4W CAR FILM
RES 1.5K 5% 1/4W CAR FILM
RES 820 5% 1/4W CAR FILM
RES 47 5% 1/4W CAR FILM
RES 22K 5% 1/4W CAR FILM
RES 5.6K 5% 1/4W CAR FILM
RES 2.2K 5% 1/4W CAR FiLM
RES 3.3K 5% 1/4W CAR FILM
RES 820 5% 1/4W CARFILM
RES 7.5K 5% 1/4W CAR FILM
RES 150K 5% 1/4W CAR FiLM
RES 31.6K 1% 1/8W MET FLM
RES 1000 1% 1/8W MET FLM
RES 2.0K 5% 1/4W CAR FILM
RES VAR PCB 100K 1/2W 10%
RES 100K 5% 1/4W CARFILM
RES 80.6K 1% 1/8W MET FLM
RES 20.0K 1% 1/8W MET FLM
RES 80.6K 1% 1/8W MET FLM
RES 20.0K 1% 1/8W MET FLM
RES 20.0K 1% 1/8W MET FLM
RES 10.0K 1% 1/8W MET FLM
RES 47K 5% 1/4W CAR FILM
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Table 3. IF/Audio Assembly A5 Parts List (10215-5410, Rev. N/-5410-02, Rev. D) (Cont.)

Ref. Desig.

RS53
R54
R55
R56
R57
R58
R59
R60
R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R81
R82
R83
R84
R85
R86
R87
R88
R89
R90
R91
R92
R93
R94
R95
R96
R97
R98
R99
R100

Part Number

R65-0003-394
R65-0003-824
R65-0003-562
R65-0003-470
R65-0003-203
R65-0003-102
RN55D8062F
R65-0003-104
R65-0003-515
R65-0003-333
R65-0003-242
R65-0003-102
R65-0003-392
R65-0003-102
R65-0003-513
R65-0003-103
R65-0003-102
R65-0003-104
R65-0003-563
R65-0003-512
R65-0002-153
R-2207
R65-0003-392
R65-0003-564
R65-0003-183
R-2204
R-2205
R65-0003-102
R65-0003-333
R65-0003-201
R65-0003-431
R65-0003-563
R65-0003-104
R65-0003-104
R65-0003-123
RN55D3162F
R65-0003-333
RN55D1001F
D40-0004-003
D40-0004-003
D40-0004-003
RN55D1823F
R65-0003-202
RN55D3012F
R65-0003-470
R65-0003-100
R65-0003-222
R65-0003-680

Description

RES 390K 5% 1/4W CAR FILM
RES 820K 5% 1/4W CAR FILM
RES 5.6K 5% 1/4W CAR FILM
RES 47 5% 1/4W CAR FILM
RES 20K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 80.6K 1% 1/8W MET FLM
RES 100K 5% 1/4W CAR FILM
RES 5.1M 5% 1/4W CAR FILM
RES 33K 5% 1/4W CAR FILM
RES 2.4K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 3.9K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 51K 5% 1/4W CAR FILM
RES 10K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 100K 5% 1/4W CAR FILM
RES 56K 5% 1/4W CAR FILM
RES 5.1K 5% 1/4W CAR FILM
RES 15K 5% 1/8W CAR FILM
RESVAR 2K 10% .SW HOR.
RES 3.9K 5% 1/4W CAR FILM
RES 560K 5% 1/4W CAR FiLM
RES 18K 5% 1/4W CAR FILM
RES VAR 200 10% .5W HOR.
RES VAR 500 10% .5W HOR.
RES 1.0K 5% 1/4W CAR FILM
RES 33K 5% 1/4W CAR FILM
RES 200 5% 1/4W CAR FILM
RES 430 5% 1/4W CAR FILM
RES 56K 5% 1/4W CAR FILM
RES 100K 5% 1/4W CAR FILM
RES 100K 5% 1/4W CAR FILM
RES 12K 5% 1/4W CAR FILM
RES 31.6K 1% 1/8W MET FLM
RES 33K 5% 1/4W CAR FILM
RES 1000 1% 1/8W MET FLM
THERM 1K 5% @ 25DEG
THERM 1K 5% @ 25DEG
THERM 1K 5% @ 25DEG
RES 182K 1% 1/8W MET FLM
RES 2.0K 5% 1/4W CAR FILM
RES 30.1K 1% 1/8W MET FLM
RES 47 5% 1/4W CAR FILM
RES 105% 1/4W CAR FILM
RES 2.2K 5% 1/4W CAR FILM
RES 68 5% 1/4W CAR FILM
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Table 3. IF/Audio Assembly AS Parts List (10215-5410, Rev. N/-5410-02, Rev. D) (Cont.)

Ref. Desig.

R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R115
R116
R117
R118
R119
R120
R121
R122
R123
R124
R125
R126
R127
R128
R130
R131
R132
R133
R134
R135
R136
R137
R138
R139
R140
R141
R142
R143
R144
R145
R146
R147
R148

16

Part Number

R65-0003-680
R65-0003-102
R65-0003-682
R65-0003-102
R50-0010-473
R65-0003-102
R65-0003-102
R65-0003-102
R65-0003-102
R65-0003-101
R50-0010-473
R65-0003-271
R65-0003-102
R65-0003-821
R65-0003-392
R65-0003-392
R65-0003-273
R65-0003-273
R65-0003-154
R65-0003-154
R65-0003-103
R65-0003-103
R65-0003-302
R65-0003-511
R65-0003-153
R65-0003-103
R65-0003-471
R65-0003-244
R65-0003-622
R65-0003-223
R65-0003-104
R65-0003-104
R65-0003-104
R65-0003-104
R65-0003-104
R65-0003-104
R65-0003-104
R65-0004-330
R65-0002-223
R65-0002-821
R65-0003-104
R65-0003-114
R65-0003-333
R65-0003-153
R65-0003-152
R65-0003-333
R65-0003-184

Description

RES 68 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 6.8K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 47K 2% 10SIP 9RES
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CARFILM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 100 5% 1/4W CARFILM
RES 47K 2% 10SIP 9RES
RES 270 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 820 5% 1/4W CAR FILM
RES 3.9K 5% 1/4W CAR FILM
RES 3.9K 5% 1/4W CAR FILM
RES 27K 5% 1/4W CAR FILM
RES 27K 5% 1/4W CAR FILM
RES 150K 5% 1/4W CAR FILM
RES 150K 5% 1/4W CAR FILM
RES 10K 5% 1/4W CAR FILM
RES 10K 5% 1/4W CARFILM
RES 3.0K 5% 1/4W CAR FILM
RES 510 5% 1/4W CAR FILM
RES 15K 5% 1/4W CAR FILM
RES 10K 5% 1/4W CARFILM
RES 470 5% 1/4W CAR FILM
RES 240K 5% 1/4W CAR FiLM
RES 6.2K 5% 1/4W CAR FILM
RES 22K 5% 1/4W CAR FILM
RES 100K 5% 1/4W CAR FILM
RES 100K 5% 1/4W CAR FILM
RES 100K 5% 1/4W CAR FILM
RES 100K 5% 1/4W CARFILM
RES 100K 5% 1/4W CAR FILM
RES 100K 5% 1/4W CAR FILM
RES 100K 5% 1/4W CAR FILM
RES 33 5% 1/2W CARFILM
RES 22K 5% 1/8W CAR FILM
RES 820 5% 1/8W CARFILM
RES 100K 5% 1/4W CAR FILM
RES 110K 5% 1/4W CAR FiLM
RES 33K 5% 1/4W CAR FILM
RES 15K 5% 1/4W CAR FILM
RES 1.5K 5% 1/4W CAR FILM
RES 33K 5% 1/4W CARFILM
RES 180K 5% 1/4W CAR FILM
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Table 3. IF/Audio Assembly A5 Parts List (10215-5410, Rev. N/-5410-02, Rev. D) (Cont.)

Ref. Desig.

R149
R153
R154
R155
R156
R157
R158
R159
R160
R161
R162
R163
R164
R167
R169
R171
R172
R173
R174
R175
R176
R177
R178
R179
R180
R181
R182
R183
R184
R185
R186
R187
R188
R189
R190
R191
R192
R193
R194
R195
R196
R197
R198
R199
R200
R201
R202
R203

Part Number

R65-0003-221
R65-0003-563
R65-0003-822
R65-0003-473
R65-0003-473
R65-0003-154
R65-0003-822
R65-0003-203
R65-0003-104
R65-0003-114
R65-0003-101
R65-0003-754
R65-0003-473
R65-0003-183
R65-0003-473
R65-0003-473
R65-0003-473
R65-0003-560
R65-0003-102
R65-0003-164
R65-0003-223
R65-0003-223
R65-0003-184
R65-0003-683
R-2211

R65-0003-682
R65-0003-473
R65-0004-151
R65-0004-151
R65-0003-102
R65-0003-102
R65-0003-473
R65-0003-473
R65-0003-101
R65-0003-473
R65-0003-473
R65-0003-331
R65-0003-103
R30-0008-501
R65-0003-184
R65-0003-392
R65-0003-474
R65-0003-472
R65-0003-153
R65-0003-472
R65-0003-223
R65-0003-123
R65-0003-104

Description

RES 220 5% 1/4W CAR FILM
RES 56K 5% 1/4W CAR FILM
RES 8.2K 5% 1/4W CAR FILM
RES 47K 5% 1/4W CAR FILM
RES 47K 5% 1/4W CAR FILM
RES 150K 5% 1/4W CAR FILM
RES 8.2K' 5% 1/4W CAR FILM
RES 20K 5% 1/4W CARFILM
RES 100K 5% 1/4W CAR FILM
RES 110K 5% 1/4W CAR FILM
RES 100 5% 1/4W CAR FILM
RES 750K 5% 1/4W CAR FILM
RES 47K 5% 1/4W CAR FILM
RES 18K 5% 1/4W CAR FILM
RES 47K 5% 1/4W CARFILM
RES 47K 5% 1/4W CAR FILM
RES 47K 5% 1/4W CAR FILM
RES 56 5% 1/4W CARFILM
RES 1.0K 5% 1/4W CARFILM
RES 160K 5% 1/4W CAR FILM
RES 22K 5% 1/4W CAR FILM
RES 22K 5% 1/4W CAR FILM
RES 180K 5% 1/4W CAR FiLM
RES 68K 5% 1/4W CAR FILM
RES VAR 25K 10% .5W HOR.
RES 6.8K 5% 1/4W CAR FILM
RES 47K 5% 1/4W CAR FILM
RES 150 5% 1/2W CAR FiLM
RES 150 5% 1/2W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 47K 5% 1/4W CAR FILM
RES 47K 5% 1/4W CAR FILM
RES 100 5% 1/4W CAR FILM
RES 47K 5% 1/4W CAR FILM
RES 47K 5% 1/4W CAR FILM
RES 330 5% 1/4W CAR FILM
RES 10K 5% 1/4W CAR FILM
RES VAR PCB 500 1/2W 10%
RES 180K 5% 1/4W CAR FILM
RES 3.9K 5% 1/4W CAR FILM
RES 470K 5% 1/4W CAR FiLM
RES 4.7K 5% 1/4W CAR FILM
RES 15K 5% 1/4W CAR FILM
RES 4.7K 5% 1/4W CAR FILM
RES 22K 5% 1/4W CAR FILM
RES 12K 5% 1/4W CAR FILM
RES 100K 5% 1/4W CAR FILM
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R-2368/URR
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o HARRIS
RF COMMUNICATIONS

Table 3. IF/Audio Assembly AS Parts List (10215-5410, Rev. N/-5410-02, Rev. D) (Cont.)

Ref. Desig.

R204
R205
R206
R207
R208
R209
R210
R210
R211
T2
T3
TPO
TP1
P2
P3
P4
TPS
P6
P8
P9
u2
u3
ua
us
U6
u7
us
u9
u10
ut1
u12
u13
u16
u17
u18
u19
u20
u21
u22
u23
u24
u2s
u26
u28
u29
u30
u32
VR1
VR2

18

Part Number

R65-0003-102
R65-0003-333
R65-0003-333
R65-0003-101
R65-0002-103
R65-0003-560
R65-0003-332
R65-0003-512
R65-0003-223
10085-5012
10085-5012
1-0067

1-0071

J-0066
J46-0047-001
146-0047-001
J46-0047-001
146-0047-001
J-0074
J46-0047-001
130-0035-000
130-0038-001
106-0002-001
101-0000-353
101-0000-003
130-0003-000
101-0000-003
101-0000-023
114-0001-001
{62-0001-000
130-0038-001
130-0038-002
106-0002-001
101-0000-021
160-0003-001
101-0000-252
101-0000-008
106-0002-001
130-0035-000
124-0001-000
133-0001-101
190-0011-002
190-0011-002
130-0003-000
130-0003-000
130-0020-103
130-0003-000
112-0006-005
112-0006-008

Description

RES 1.0K 5% 1/4W CAR FILM

RES 33K 5% 1/4W CARFILM

RES 33K 5% 1/4W CAR FILM
RES 100 5% 1/4W CAR FILM

RES 10K 5% 1/8W CAR FILM
RES 56 5% 1/4W CAR FILM

RES 3.3K 5% 1/4W CAR FILM

RES 5.1K 5% 1/4W CAR FILM

RES 22K 5% 1/4W CAR FILM
BALUN RF/IF

BALUN RF/IF

TP PWB BLK TOP ACCS .080"

TP PWB BRN TOP ACCS .080"

TP PWB RED TOP ACCS .080"
HDR 1 POSITION

HDR 1 POSITION

HDR 1 POSITION

HDR 1 POSITION

TP PWB GRA TOP ACCS .080"
HDR 1 POSITION

ICOP AMP QUAD 072
ICOP AMP QUAD 347
ICDG211 ANALOG SW QUAD

IC 4538B PLASTIC CMOS

IC 40018 PLASTIC CMOS

ICOP AMP QUAD 324
IC 40018 PLASTIC CMOS

IC 4071B PLASTIC CMOQS

ICPS CONTROLLER 5561
IC 1496 BAL MODULATOR

ICOP AMP QUAD 347
ICOP AMP QUAD 347

ICDG211 ANALOG SW QUAD
IC 4069UB PLASTIC CMOQS
1C1357/2111 FM/IF AMP

IC 40538 PLASTIC CMOS

IC 4011B PLASTIC CMOS
ICDG211 ANALOG SW QUAD

ICOP AMP QUAD 072
IC COMPANDOR NE571PLAS
ICCURRENT AMP LH0002

ICXSTR ARRAY NPN PR 394
ICXSTR ARRAY NPN PR 394

ICOP AMP QUAD 324
ICOP AMP QUAD 324
ICOP AMP DUAL 358
ICOP AMP QUAD 324

ICVR 78LOSA +5V .10A 4%
ICVR78L0O8A +8V.10A 4%
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Table 3. IF/Audio Assembly A5 Parts List (10215-5410, Rev. N/-5410-02, Rev. D) (Cont.)

Ref. Desig. Part Number Description
VR3 112-0010-005 ICVR 79L05A -5V .10A 4%
VR4 IN5231B DIODE 5.1V 5% .5W ZENER
VRS 1N5231B DIODE 5.1V 5% .5W ZENER
VR6 1N52358 DIODE 6.8V 5% .5W ZENER
VR7 1N52358 DIODE 6.8V 5% .5W ZENER
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NOTE: UNLESS OTHERWISE SPECIFIED:

l. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN.
FOR A COMPLETE DESIGNATION, PREFIX WITH

UNIT NO. AND/OR ASSEMBLY NO. DESIGNATION.

2. ALL RESISTOR VALUES ARE IN OHMS, 1/74W, +5%.
3. ALL CAPACITOR VALUES ARE IN MICROFARADS.

IF INPUT

GND

+I5V
~-i5v

+i5v

GND

~I5v
+15v

4. VENDOR PART NO. CALLOUTS ARE FOR REFERENCE ONLY. 7.
COMPONENTS ARE SUPPLIED PER PART NO. IN PARTS LIST.

5. SEE SHEET 6 FOR UNUSED GATES, UNUSED SECTIONS OF 8.
SIP'S, AND IC SUPPLY CONNECTIONS.
6. ALL DIODE PART NUMBERS ARE IN4454. Rao7

&) HARRIS R-2368/URR
RF COMMUNICATIONS A5 IF/AUDIO ASSEMBLY

THIS IS A TABULATED DRAWING SEE SHT 5
FOR -O! AND -02 APPLICATIONS.

454MHZ @ -80dBm INPUT AT Jl
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1
T2 STAGE 1 F IF »— fl__ngsq_EBT
g looss-5012 cl CRI CR2 cz Q8 Q9 FILTER 28 —=¢7 +I5V
2e — [ _UM3s0l uM3SOI i u3io oNaaSs Ll I.5K onaadd ! §|R54o?<
4 i A v L6 <
N oo s%ﬁb IE AMP ale FILTERED 680
Rl e S STAGE 2 > 2N440l rL IF AMPS Y cze A
RIS IF AMP -0l
TPa 560 STAGE 3 I—J p
P/0O 79L05 () ® c30 Adc32
J5 ~8 *5%VDC hd ,_‘L e .0l el
s VR3 ey 8132 R37
cal Rs  LG42 AGC 7% 33k
-5y T s0v 300 [ Tsov L ATTENUATION
L 470 éns CONTROL * ¢
S22 Zpy $1.8K AM/AGC
.flsov 12ew -15v DETECTOR .
clo7 R3
P/O a 150
Js /I’
| R29
2 &1 )—SPARE ?f\)/'\( AM_AUDIO |
4 &L —key GROUND 178W
P/o . RIS2 1%
J6 )
12 &L —spare »
! -5V
FiF Ure ['F CEVEL SeT]
2 ¢L—«kev LM394 +8Yv
P/O
J8 { 7
4 &xey b c25
5 & LM354 —Clo iyl \T!—”_\—r/_
6 &—| spare -l t—t—¢ 2 5 e
D ?5&‘3 AGC
£ r{_‘ N . LOG
4 &——KEY . 5| U3A parn : AMPLIFIER
2 +5V . 4+~ LF347 R42
L 1%
3 -5V §§£5 ’7["’— iSew
P/0 1%
JIo ro3
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R27 | Rz2e
° IK 31.6K _C
PO 75%/°C e } ¢ < D
I/8W i/8W . . .
Ay 1% 1% Figure 4. IF/Audio Assembly A5 Schematic
2 ¢ sy Diagram (10215-5411, Rev. R)
3 sy (Sheet 1 0f 6)
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RF COMMUNICATIONS A5 IF/AUDIO ASSEMBLY
R47 R48
20K 80.6K +15V
iyt 1 ABSOLUTE Cl|8 +3v
AMPLIFIER
Sk /75 \ R58 VAGC £
Am_"___w—ﬂ 1K 407!
+5v 178w LYY IRGIN 1) s LAY B0
L_z R203 1% 1% FDBK 49)190/
\l 100K CR37 ulo
5[VI3A A 1 g 5561
/LF:’H—?B ¢ RT,CT
zzo%ﬁ GND s%vr?sns
I 8 6
P/O 3
V8 -~ ABSOLUTE r sy
4 ‘ VALUE PULSE WIDTH T
AGC OFF P AMPLIFER MODULATOR n
Jlg 1z +5V D
Z
&< 15 JuepHL : 3 2 1885
P/0 410 y Mg 2 lusa o A UITA
acc pump & &L Ci04 Rzoo 407 4069 _— ;;;5%3;( SIO
+8v SRI7T2 SRITI o 47 i CR42 ak CR9
i
i i COMPARATOR AGC CRI3
& R52 SELECT LOGIC
A '
2 \ uI7e %‘%SOOK
(00 400! A 4069 om 2
SRQSOSK 2 4 23 lz d 3 3 . i U:A
‘ 4
AN~ & 4001 = 6@— I 21
SRI149 | €99 5 s s
220 oln 3 T+ | & 12 P
220pF -I5v —Isv 7 4085 3
( R201 +7Lv RS5 3 P SPECIAL DATA
22K - N 0/0 1, 5.6K N
CR4l MED 4938 Q Qi RIBS
RES AGC gg; s \ 2N440l 47K
3.9 SELECT ‘15 RESET T "
15 SWITCH |io §R54 VDD ra *TRF AGC
ZAI;SCT 4 = SR54 Tz }n OFF /DUMP
9
SELECT —t bban AT CONTROL
SWITCH - HANG TIME
S 5 CONTROL
|4l ]
PLO T
) 8 L cza
8 <1 A WI7E uI7D ;1;25?(/
AGC MED P/o 4069 4069
10 & s & Z:@Cm AGC SLOW
g ¢ ¢ 4001
P/O
AGC FST Je RI90 RIB?
7 (—J— 47K 47K
F
G
H
Figure 4. IF/Audio Assembly A5 Schematic
Diagram (10215-5411, Rev. R)
(Sheet 2 of 6)
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RF COMMUNICATIONS A5 IF/AUDIO ASSEMBLY
(NOTE 8)
.2VDe (NOTE 8)
P .2VDC
T TRE P/0O
& 3\ CRIO T Rl‘»s(G o
uTA>l—p * A Ly aec out
2 P/0
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Y
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° ° ! > 2 COMB AGC OUT
R74 VR7 RF LEVEL
IN52358 SET {NOTE 8)
R/O = -.2VDC
/"'9 THRESHOLD R97 cw | RI3I Sa TP2
1sB AGC 9 & AMPLIFIER PN W, - & -\ | \/
R79
500
J3 9
: 1%
41SB AGC 1 € Is]
CARRIER OPERATED ANTILOG
RELAY CONTROL AMPLIFIER
! 401l
1
2
St A
i
ISB AGC 5
GATES nl7 L> 10 +i15v cor
R75 R76
uleB |7 _3.9K 560K LINE CT/COR R (TO SH 5)
SDGZII o VWN\—§— " N—¢ \
1 LMB24 2Na 40l |
i LM324 [ ! 1oy |
pau 12N L
8 << %H‘ gluzsc>e 77 SEE NOTE (BELOW) |
COR/SQuELCH ih 13 /
s ¢ +15V ng’?
Lé:/?e/{(/_{ RI?(O 404 SQUELCH I
a AUD SEL A J
U208 AUD SEL C K
L
M
NOTE: C.0.R CIRCUIT IS DELETED IN -0} VERSION
(BALANCED LINE GUTPUTI], SEE NGTE ON SHT 5.
Figure 4. IF/Audio Assembly A5 Schematic
Diagram (10215-5411, Rev. R)
(Sheet 3 of 6)
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Figure 4. IF/Audio Assembly A5 Schematic

Diagram (10215-5411, Rev. R)

(Sheet 4 of 6)
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FROM
SHT 3

NOTE:
USE THE APPROPRIATE TABLE FOR -0Il, -02 AND -04 APPLICATIONS
REF -0l ASSY -02 ASSY -04 ASSY
DES |[(+10dBm BALANCED LINE) {(+15dBm UNBALANCED LINE) (10215-6930 OPTION)
CRI9 DELETED INSTALLED DELETED
CR22 DELETED INSTALLED DELETED
Ql2 DELETED INSTALLED DELETED
R77 DELETED INSTALLED DELETED
Ri29 DELETED INSTALLED DELETED
RI39 180 |/2W 33 1/2W 180 1/2W
RI43 300K HOK HOK
TI INSTALLED DELETED INSTALLED
JMP INSTALLED DELETED DELETED
JMP 2 NOT USED NOT USED NOT USED
JMP 3 DELETED INSTALLED DELETED
JMP 4 INSTALLED DELETED INSTALLED
JMP 5 INSTALLED DELETED INSTALLED
JMP & INSTALLED DELETED INSTALLED
JMP 7 DELETED INSTALLED DELETED

T HARRIS

R-2368/URR

RF COMMUNICATIONS AS IF/AUDIO ASSEMBLY
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Figure 4.

IF/Audio Assembly A5 Schematic

Diagram (10215-5411, Rev. R)

(Sheet 5 of 6)
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IF/Audio Assembly A5 Schematic
Diagram (10215-5411, Rev. R)
(Sheet 6 of 6)
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RF COMMUNICATIONS

A10 SYNTHESIZER ASSEMBLY

1. INTRODUCTION

The Synthesizer Assembly A10 along with the VCO Assembly A10A1, generates the first local oscillator signal.
This signal is mixed with the received RF signal on the First Converter Assembly A2 to create the first [F signal.
A fractional divide-by-N phase-lock-loop is used to control a VCO that generates the first LO signals between

40.465 MHz and 70.455 MHz. The VCO Assembly A10A1 mounts on A10.

The first L.O. is usually set to generate an IF of 40.455 MHz when subtractively mixed with the received RF
signal. In Receivers not equipped for ISB operation or with the A18 Assembly disconnected and equipped
with the standard filter configuration, the 15t L.O. is offset slightly when operating in the LSB or AM modes.
Thisis done to position the IF to pass through a filter tuned for the upper sideband. For LSB operation, the
BFO is offset by the same amount as the 1st L.O. so the audio can be detected. Table 1 lists the 1st L.O.
frequencies for same receive frequency in the USB, LSB, and AM modes to illustrate the offset. The frequency
offset scheme is not used when the ISB IF/Audio Assembly A18 is installed.

Table 1. Typical L.O. and BFO Frequencies with A18 Disconnected

BFO Center Frequency

Receive Frequency

2000.000 kHz
2000.000 kHz
2000.000 kHz

42.455000 MHz
42.4516000 MHz
42.453450 MHz

455.000 kHz
451.600 kHz

The Synthesizer Assembly is mounted on the bottom side of the chassis. LO frequencies are calculated by
Control Assembly A14 and sent to the synthesizer in serial data streams. Details of the synthesizer circuit, and
technical documentation for the assembly are included in this unit instruction section.

2. INTERFACE CONNECTIONS
All signals sent and received by the Synthesizer Assembly are listed in table 2.

Table 2. Synthesizer Interface PWB Connector Assignments

Connector

And Pin To/From Comments

DATA A14J12-1
CLOCK A14)12-2
PLL LOCK DET A14)12-6
STROBE A14J12-5
SERIAL DATA A14]12-4
KEY A14J12-3
GND A14)12-7
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Table 2. Synthesizer Interface PWB Connector Assignments (Cont.)

Connector
And Pin

To/From Comments

SHIELD GND

1 MHZ REFERENCE A12

-15V A16A3-E10
N/C
+5V REG UNREG A16A3-E8
KEY
+15V A16A3-E9
L.O. #1 OUTPUT A2 40.469 to 70.455 MHz

3. TECHNICAL DESCRIPTION

The technical description of the synthesizer is presented in two parts, a functional description and a detailed
circuit description. The functional description describes the overall function of the synthesizer and the theory
behind a fractional divide-by-N phase locked loop. The second section describes the actual operation of the
synthesizer circuit including observable waveforms and signals.

3.1 Functional Description
3.1.1 General Information

Synthesizer Assembly A10 generates the first local oscillator (1st LO) signal of 40.469,000 to 70.454,999 MHz.
The 1st LO is used to convert a received signal between 14 kHz and 29.999,999 MHz to an IF frequency of
40.455 MHz. The 15t LO is generated in a single phase-lock-loop circuit using a fractional divide-by-N
technique. Translation of the receive frequency displayed on the front panel into synthesizer frequency
information is accomplished on the Control PWB A14. Synthesizer frequency resolution is possible to the 0.1
Hz level (example, 15t LO = 56,469,341.7 Hz), however, 1 Hz resolution is used in all demodulation modes of
thereceiver.

3.1.2 Description of Fractional Divide-by-N Phase Lock Loop

A simplified block diagram of synthesizer operation is shown in figure 1. The major elements of the phase
lock loop (PLL) are the phase detector, voltage controlled oscillator (VCO), and the divide-by-N.F circuit. Asin
all conventional indirect synthesizers, a divided sample of the VCO output is compared to a reference to yield
a control voltage. The control voltage is adjusted by the circuit so that the frequency of the VCO signal is
equal to the divide ratio times the reference frequency. For example, if the reference is 100 kHz and the
divide-by-Nis 519, the VCO frequency is 51.9 MHz. The frequency resolution of the PLL is 100 kHz since the
divide-by-N can only be an integer. A fractional divide-by-N PLL can generate a frequency with a resolution
much greater than the PLL phase detector reference frequency. Asin astandard PLL, the VCO output
frequency is Ref x divide-by-N.F (number fraction). A digital phase accumulator in conjunction with an analog
compensation circuit enable the synthesizer to resolve step sizes that are a fraction of the reference
frequency. For example, a reference of 100 kHz and a N.F of 519.3754 results in a VCO frequency of 51.93754
MHz.
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Figure 1. Synthesizer Simplified Block Diagram
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3.1.2.2 Example of Divide-By-N.F.

The following will clarify the operation of a fractional divide-by-N PLL. The example operating characteristics

are:

Reference Frequency 100 kHz

N.F. Characteristic 519.375

VCO Output frequency 51.9375 MHz (Ref. Freq. x N.F. = VCO)

Fractional Characteristic 375(.375x 360 degrees = 135 degrees)

Divide Out

NOTES

The fractional characteristic should be considered
in fractions of a VCO cycle rather than in degrees of
aVCOcycle,i.e., .375 of phase accumulation rate
rather than 135 degrees of accumulation.

For all modes of operation, the 1st LO is equal to
the operating frequency plus 40.455 MHz.
Therefore, for this example, the receiver would be
operating at a frequency of 11.4825 MHz.

Table 3 summarizes the activity of the fractional
divide-by-N circuit through ten divide cycles. The
individual steps are described in the paragraphs
following the table.

Table 3. Fractional Divide-by-N Example

VCO Pulses in Swallow? Phase Accumulation

.375(0.00 + .375)
.750(.375 + .375)
1.125(.750 + .375-1.0 = .125)
.500(.125 + .375)
.875(.500 + .375)
1.250(.875 + .375-1.0 = .250)
.625(.250 + .375)
1.000(.625 + .375-1.0 = 0.00)
.375(0.00 + .375)
.750(.375 + .375)
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3.1.2.2.1 Step1

The first 519 input VCO sample pulses are divided by 519, resulting in one output pulse from the divide-by-N.
The divide-by-N output pulse loads .375 (representing the .F fraction of a VCO cycle) into the phase
accumulator, which was empty when the process began.

3.1.2.2.2 Step 2

The next 519 input VCO sample pulses are divided by 519, resulting in a second output pulse from the divide-
by-N. Asecond .375 VCO cycle is loaded into the phase accumulator, which now has accumulated a total of
.750 VCO cycle.

3.1.2.2.3 Step 3

The next 519 input VCO sample pulses are divided by 519, resulting in a third output pulse from the divide-by-
N. Athird .375isloaded into the phase accumulator, which now overflows with a total of 1.125 VCO cycle.
This means the phase accumulator has accumulated a complete VCO cycle plus a remainder. To reduce this
phase accumulation by 1.00 VCO cycle, a VCO pulse is subtracted from the divide-by-N input, i.e., a VCO pulse
is “swallowed", and the phase accumulation drops to .125. Including the deleted pulse, 520 input VCO
sample pulses were received during this divide cycle.

3.1.2.2.4 Step 4

The next 519 input VCO sample pulses are divided by 519, resulting in a fourth output pulse from the divide-
by-N. A fourth .375 VCO cycle is loaded into the phase accumulator, which now has a total of .500 VCO cycle.

3.1.2.2.5 Step 5

The next 519 input VCO sample pulses are divided by 519, resulting in a fifth output pulse from the divide-by-
N. Afifth .375VCO cycleisloaded into the phase accumulator which now has a total of .875 VCO cycle.

3.1.2.2.6 Step6

The next 519 input VCO sample pulses are divided by 519, resulting in a sixth output pulse from the divide-by-
N. Asixth.375 VCO cycle is loaded into the phase accumulator which now overflows with a total of 1.25 VCO
cycle. The overflow causes the accumulator to subtract 1.00 VCO cycle by swallowing the next VCO pulse,
leaving a remainder of .250 VCO cycle. Including the deleted pulse, 520 input VCO sample pulses were
received during this divide cycle.

3.1.2.2.7 Step 7

The next 519 input VCO sample pulses are divided by 519, resulting in a seventh output pulse from the divide-
by-N. Aseventh .375VCO cycle is loaded into the phase accumulator which now has a total of .625 VCO cycle.

3.1.2.2.8 Step 8

The next 519 input VCO sample pulses are divided by 519, resulting in an eighth output pulse from the divide-
by-N. An eighth .375VCO cycle is loaded into the phase accumulator which overflows with a total of 1.00
VCO cycle. The overflow causes the next VCO pulse to be swallowed and the phase accumulator is empty with
0.00 VCO cycle. Including the deleted pulse, a total of 520 input VCO sample pulses were received during this
divide cycle.
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3.1.2.2.9 Step9

With the accumulator empty, the cycle now repeats for each eight divide-by-N output pulses. To calculate
the average divide number for this example:

Total VCO pulses: 519 + 519 + 520 + 519 + 519 + 520 + 519 + 520 = 4155
Divider output pulses: 8

Average divider characteristic 4155/8 = 519.375

Reference Frequency x divider characteristic

100 kHz x 519.375
51.9375 MHz, the desired VCO frequency

VCO Frequency

3.1.2.3 Analog Phase Interpolation (API) and VCO Control Voltage

The divide-by-N.F technique just described requires some refinement since the VCO must operate at an exact
frequency, not an average frequency. This requires a steady control voltage.

The primary refinement is made in the VCO control circuitry. Without correction, the accumulating phase
error and VCO pulse swallowing would cause spurious VCO frequency outputs due to changes in the control
voltage. The correction is provided by the Analog Phase Interpolation (API) circuit.

The APl anticipates a pulse deletion and makes corrections to the integrator output so that large error signals
are not transmitted to the VCO. When the divide-by-N produces an output pulse, the phase detector current
is turned on, causing the integrator, essentially a capacitor, to charge and its output to ramp up. The current
source to the capacitor is turned off by the leading edge of a 100-kHz reference pulse and the ramp levels off.
Therefore, the level of the integrator output is proportional to the phase difference between the 100-kHz
from the divide-by-N and the 100-kHz reference. The ramp voltage level is sampled on each reference cycle,
retained by the sample-and-hold circuit, and passed on to the VCO. Following the sampling, a fixed bias
signal turns on a bias current, which causes the integrator output to slope down as the capacitor is discharged.

When the N.F includes a fractional element, the VCO operates at a frequency somewhat higher than the
frequency indicated by the divide-by-N indicates. In the example, the divide-by-N is 519, indicating a VCO
frequency of 51.9 MHz, where the actual VCO frequency due to the .F fraction is 51.9375 MHz. The fractional
part of the VCO frequency results in an advancing phase error that causes the integrator torampuptoa
higher output level on each succeeding reference cycle, as the phase difference accumulates. The AP! prevents
this by controlling the discharge of the integrator so the signal drops below the previous starting level for
each succeeding cycle in anticipation of the advancing phase error. in this way, the integrator always ramps
up to the same level. The sample is taken at the same level each time, and the VCO control voltage is steady at
the exact level required to obtain the correct VCO frequency.

The ramp-down current is controlled by five APl switches, which are in turn controlled by the phase
accumulator. Each time the divide-by-N produces an output pulse, the phase accumulator is incremented
with the phase characteristic (.375 VCO cycle in the example above). The number stored in the phase
accumulator at any time corresponds to the accumulated phase difference. The 100-kHz divide-by-N sample
pulses occur sooner and sooner with reference to the 100-kHz reference pulse. The correction is obtained by
converting the number held in the phase accumulator into five data bits, each of which controls an API
current switch. The switches are turned on in combinations that correspond to the numerical value of the
phase accumulation, with API1 representing the most significant digit and API5 the least significant digit.
Each APl switch represents a current. API1 represents ten times as much current as API2, and API2 represents
ten times as much as API3, etc.



% HARRIS R-2368/URR
RF COMMUNICATIONS A10 SYNTHESIZER ASSEMBLY

3.2 Detailed Circuit Operation

Figure 2 is a block diagram of the synthesizer circuit. The circuit has been broken into sections for the purpose
of discussion. The following paragraphs describe data reception and processing, phase comparator
operation, the fractional Divide-by-N circuit, the VCO, and the Analog Phase Interpolator (API) process.

3.2.1 Data Inputs

Frequency information is received from the Control Assembly A14 as a serial data stream. The data is buffered
by U3 and clocked into the logic array US and shift registers U6 and U13. The 40 bits of data are latched into
the shift registers on the falling edge of the strobe pulse received from the Control PWB. The data consists of
nine decades of BCD data, and four control bits. The six BCD decades corresponding to the fractional steps, .1
Hz, 1 Hz, 10 Hz, 100 Hz, 1 kHz, and 10 kHz are shifted into the fractional N logic array US. The remaining three
BCD digits and the four control bits are shifted into U6 and U13. This portion of the data word makes up the
load for the integer divider (100 kHz, 1 MHz, and 10 MHz steps) as well as the VCO band and the loop filter
bandwidth controls.

3.2.2 Phase Detector - General Description

The phase detector is a dual slope, sample-and-hold type as illustrated in figure 3. The major function of the
phase detector is to convert a phase difference between the 100 kilohertz reference signal and the 100
kilohertz feedback signal into a control voltage for the VCO. The phase difference is detected by U1A and
U1B. The control voltage is developed at integrator capacitor C21 as the maximum voltage of a 100 kHz ramp
waveform and can be between -6 and + 6 volts (see figure 3). The control voltage is captured by €24 and C25
in the sample and hold circuit after passing through the loop filter. A steady control voltage is then sent to
the VCO.

3.2.3 Phase Detector Up Ramp and Sample

A sequential phase comparator, made up of dual flip-flop U1 and quad NAND gate U2, is used to start and
stop the up ramp portion of the sample and hold waveform. The comparator is configured to behave like a
single flip-flop that is set by the leading edge of the VCO/N.F sample signal and reset by the leading edge of
the 100 kilohertz reference signal. The 100 kilohertz reference signal is divided down from a 1 megahertz
input by U18. The VCO sample signal is divided to 100 kilohertz by the divide-by-N.F. network. The sample
signal is applied to the clock input of flip-flop U1A. The high going edge of the sample signal sets the flip-flop
which turns transistor Q1 off. With Q1 off, Q3 is turned off and Q4 is turned on to bias CR6 off. When CR6 is
off a current path from C21 through CRS and Q29 to a current sink is closed allowing the capacitor to charge.
The leading edge of the reference signal clocks U1B and setsit. When U1A and U 1B are set, the output of U2A
is driven low to reset both flip-flops. This turns Q1 on, which turns Q3 on and Q4 off. This biases CR6 on to
turn CRS off and open the current path for the ramp up. C21is charged to its maximum value at this point.
The capacitor holds the charge until the ramp down portion of the cycle starts. Charge on the capacitor can
be monitored at TP2.

3.2.4 Down Ramp and API

During the hold period CR4 and CR5 are biased off so C21 cannot charge or discharge. At the end of the
sample period U5 will send out the bias control signal and latch it into U9. The active high signal from the
latch is applied to the emitter of Q5 via a resistor network to bias the transistor on. When Q5 is on, Q6 will be
biased off. With Q6 off, the potential at the cathode of CR3 is raised from approximately -1 volt to
approximately + 1 volt to bias the diode off. With CR3 off, CR4 will conduct current and C21 will start to
discharge. The current source for the down ramp is the output of the summing amplifier made up of Q30,
Q31 and Q32.

7/8
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The rate of discharge is adjusted by the API circuit to maintain the plateau of the waveform at a constant
amplitude. Without it the control voltage would start to rise in response to the accumulating phase error.
The APl is a set of five decade weighted current sinks that are summed with the down ramp current source to
adjust the discharge rate of C21. Part of the APl circuitisillustrated in figure 4. The paths to the current sinks
are opened and closed by the API control signals. API control signals API 1 through API 5 yield a binary coded
decimal representation of the accumulated phase error. The API current paths are graduated by powers of 10
(decade weighted). The current path controlled by API 1 conduct approximately 50 milliamperes which is ten
times the current that the AP1 2 current path can conduct. The API 2 path can conduct ten times the current
that the API 3 path can, etc.

c21
Lg RAMP To
CURRENT SAMPLE
AND
SINK HOLD
INTEGRATOR

CR4 ﬁ.

BIAS CR3
}_,——.L SWITCH  —lg—a
05,06

LATCHES
ug, un

LGGIC
ARRAY
us
API 2
THRU +15V
APl 5
\_/' '
RAMP DOWN (FIXED BIAS)
CURRENT SOURCE
=400 MA
590A-012

-5V 15V

Figure 4. Down Ramp and API Circuit Simplified Schematic

The rate of discharge for C21 decreases as more of the APi current sinks are enabled. The rate of discharge is
the slowest when all APl current paths are closed. As the content of the phase accumulator increases the rate
of discharge is increased by selectively opening the API current paths. The APl current paths are closed when
the corresponding APl commands are low. API 1, API 2, and API 3 open and close current paths between the

12



% HARRIS R-2368/URR
RF COMMUNICATIONS A10 SYNTHESIZER ASSEMBLY

current source and a common currentsink. The APl 4 and API 5 current sinks are derived from the logic levels
at the output of U9.

The summing amplifier made up of Q30, Q31, and Q32 sums the fixed bias current (400 mA) with the five AP
current sinks to the ramp down current. Q32 is a differential amplifier that responds to changes in the current
level at the junction of the down ramp current source and the API current sinks. The amplifier biases the gate
of Q30 50 the current supplied to C21 is same as the sum of the current at the drain of Q34 and the API current
sinks.

3.2.5 Sample and Hold

Sample and hold FET switches Q21 and Q22 operate simultaneously and are enabled by the control signal
SAMPLE/HOLD CONTROL. The integrator plateau is sampled directly by Q21 with the voltage held on
capacitor C24. At the same time, the voltage on C24 is sampled by Q22 and stored on capacitor C26. The two-
stage sample circuit isolates the integrator from the VCO and reduces ripple in the control voltage. Unity gain
buffer amplifier AR1 presents a very high impedance to C26 to prevent discharge during the hold period. The
output of the sample and hold circuit is the VCO control voltage and can be monitored at TP3.

3.3 vCO

The VCO is essentially a varactor tuned Colpitts oscillator that uses JFET Q1 as the active element as shown in
figure 5. The varactors CR4 through CR11 form the capacitive portion of the oscillator's tank while T1
provides the major portion of the inductive element. The cathodes of varactor diodes CR4 thru CR11 are
referenced to a + 8 volt supply to keep them reversed biased over the normal range of the control voltage
(approx. -1to +5volts). The oscillator operates in two different bands. The lower band is 40.455 MHz to 55
MHz and the upper band is 55 MHz to 70.455 MHz. The VCO BANDSWITCH signal is used to select the
operating band for the VCO. The signal is at a logic low for the lower band and at a logic high level for the
upper band. The high logic level turns on Q35 and Q36 to effectively parallel the inductance of the secondary
winding of T1 to the tank circuit of the oscillator.

The LOOP FILTER signal is used to switch in additional control voltage filtering at the lower end of the
oscillators operating range. The LOOP FILTER signal will be low when the oscillator is operating below 40.500
MHz and high at all other times. When the signal is active, Q4 is turned on to effectively add the network of
C19, R14 and C20 to the loop filter circuit.

The oscillator output is picked off the T1 tap and is applied to the gate of Q3. Q3 together with Q2 form
casode buffer providing substantial isolation for the VCO output which is sent to the First Converter assem bly
A2 and is fed back to the divide-by-N.F circuit.

3.4 Divide-By-N.F Circuit

The elements of the divide-by-N circuit are dual modulus prescaler U4 (divide by 10/11); two blocks of
programmable dividers, U7, U10 and U22; and LSl fractional N logic array US. The divide-by.F is processed in
the U5 Fractional N Logic Array to keep track of the fractional component in the phase accumulator, and
generate the timing for the VCO pulse swallow command. The N programmable dividers are loaded with
numeric information from the first three significant digits of the 1st LO frequency, and the .F dividers are
loaded with numeric information from the last five significant digits. The 1st LO frequency = RF + 1stIF
(40.455 MHz). The receiver operates over an RF frequency range of 14 kHz to 29.999,990 MHz, so that the
range of the 1st LO is 40.469 to 70.455 MHz. Therefore, the first three significant digits of the 1st LO range
from 404 to 704 for the divide-by-N, and the remaining digits 00000 to 99999 are used for the divide-by-.F.

13
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3.4.1 Divide-By-N

The essential components of the divide-by-N circuit are shown in figure 6. Timing relations of the individual
eventsisillustrated in figure 7. In figure 6, and the following paragraphs the 1st LO digits are in the order
ABCDEFG. For example:

A B CDEF G H
1st LO 4 2. 0 55 0 0 0 MHz
1st LO 7 0. 4 5 4 9 9 9 MHz

The divide ABC are used int he divide-by-N circuit, and the remaining digits DEFGH are used in the fractional
divide-by.F circuit. Operation of the divide-by-N circuit is the same with or without a .F component. The
divide-by-N simply considers the ABC digit information and divides accordingly with the dual modulus
prescaler and two blocks of programmable dividers.

The U7 divide-by-N programmable block is the “A” counter and is preloaded with the “C" digit and U22 and
U10 are the "N” counter and are preloaded with digits A and B respectively. The A counter can be loaded
with any number between 0-9, and the "N" divider can be loaded with any number between 40 to 70. During
the division cycle, the preloaded dividers (both) count down to "0". When this occurs, the input VCO
frequency sample is divided exactly by a number that yields a divider output frequency of 100 kHz. The dual
modulus prescaler U4 prescales the VCO frequency and supplies a programmable division characteristic of
divide-by-10 or divide-by-11.

At the start of a division cycle, dual modulus prescaler U4 divides by 11. Therefore, for every 11 VCO input
pulses, thereis 1 dual modulus output pulse. Each dual modulus output pulse counts down the preloaded
number in both the "N" and "A" programmable dividers by one. This continues until the "A" counter has
counted down to zero, and sends a RIPPLE CARRY OUT (RCO) pulse to the dual modulus prescaler. The RCO
pulse disables the “A" divider from further counting, and programs the dual modulus prescaler to now divide
by 10, instead of 11. The VCO division continues with each group of 10 VCO input pulses, yielding 1 prescaler
output pulse, which counts the "N" programmable divider down one more step toward zero. When the
programmable divider "N" reaches zero, a new cycle is started and the entire process is repeated.

An example will clarify the operation of the divide-by-N circuit. The parameters for this example are:

Receiver Mode of Operation: UsB
Receiver Frequency of Operation:  11.4450000 MHz

NOTE

A voice mode of operation is selected because the 1st LO
is offset in the CW and AFSK modes.

1st LO frequency = RF + 1st IF (40.455 MHz)
11.445000 MHz + 40.455 MHz
51.90000 MHz

Reference
ABCDEFG H
0 0

519000 MHz
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NO. OF VCO CYCLES: 1 22 33 44 55 66 77 88 99 109 119 319 329 339 349 359 369 379 389 399 419 429 439 " 2 33 44
START
VCO +10/11 CYCLES g 1 2 3 4 5 6 7 8 9 10 1 31 32 33 34 35 36 37 38 39 40 a1 42 43 1 2 3 4
VCO +10/11 I J——
ua-7 ,
| | : |
i |
[
F=VCO=N i
e : -
l 1 {¢ |
CYCLE START = )
U16-8 I__ I
| 1 | | I
| I ! t
' ' | ! :
u7-15 | I
RCO | (¢l 1
| [ | )) | !
! | 1 !
| ! , | '
MODULUS I | :
CONTROL | ' : | '
u4-9 | | | I
(tow==11) | ! Y. ! |
' )) !
|
I
U10-3, QA __] ((
1)
U102, QB (C
I ) :
: |
|
v10-6,0¢ __! L (¢ | '
| )) |
| I S
u107,00 ! (¢ |
! 7)) ' j
| : |
i { :
U2213 !
BORROW ¥
590A-020
Figure 7. Divide-By-N Timing Sequence

17/18



% HARRIS R-2368/URR
RF COMMUNICATIONS A10 SYNTHESIZER ASSEMBLY

ABCis the divide-by-N portion, i.e., divide-by-519. The divide-by-.F portion, DEFG, is 0000; therefore, there is
no fractional (1st LO) of 51.90000 MHz to yield the desired 100-kHz output.

3.4.2 Divide-by-519 Cycle Step One

The receiver operating frequency is 11.445000 MHz. The A14 Control PWB processes this information and
writes the corresponding 1st LO frequency of 51.9 MHz into the Synthesizer PWB. The data reception circuits
are enabled by a low going strobe.

3.4.3 Divide-by-519 Cycle Step Two

The serial digital data, coded with the 15t LO 51.9 MHz frequency information, is clocked into serial-to-parallel
registers U6 and U 13 after shifting through by U5. U6 and U13 are strobed and the data appears at the
parallel outputs.

3.4.4 Divide-by-519 Cycle Step Three

Between the last divider output pulse and the next VCO pulse, the programmable dividers U7, U10, and U22
are preloaded by a CYCLE START command. The “9" of the divide-by-519 is loaded in the U7 "A" divider, and
the "51" of the Divide-by-519isloaded in the U22, U10 "N" divider.

3.4.5 Divide-by-519 Cycle Step Four

At the start of this (and every) divider cycle, the dual modulus prescaler U4 is programmed for divide by 11.
Therefore, after the first 11 input VCO pulses, a prescaler output pulse steps down the A divider from 9 to 8,

and the N divider from 51 to 50. In this same manner, after another 88 input VCO pulses, the A divider has
stepped to 0, and the N divider has stepped to 42. Overall, 99 input VCO pulses occur in this part of the cycle.

3.4.6 Divide-by-519 Cycle Step Five

When the A divider reaches 0, a U7 RIPPLE CARRY OUT (RCO) pulse from the A divider stops further A divider
counting, and causes the dual modulus prescaler to be commanded to divide-by-10 (instead of 11).

3.4.7 Divide-by-519 Cycle Step Six
After another 10 input VCO pulses, the prescaler produces an output pulse, and the N divider steps from 42 to

41. After another 10 input VCO pulses, the A13 divider steps from 41 to 40, and so forth. Overall, the
prescaler requires 420 input VCO pulses to step the N divider from 42 to 0.

3.4.8 Divide-by-519 Cycle Step Seven

When the U10/U22 N counter reaches a count of two the “J” input, U16-7, of the flip-flop is taken high so that
it changes state with the next clock pulse and a logic low occurs at U16-8. This pulse is used to preload the N
dividers and is named CYCLE START. The next rising clock edge from the prescaler loads the A divider U7,
and the divide-by-519 cycle repeats.

3.4.9 Divide-by-519 Cycle Step Eight

The total VCO pulses required for 1 divider output including 99 for the A divider count down, plus 420 for the
rest of the N divider count down (total 519). Thus, the circuit operates at the desired divide-by-519.
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3.4.10 Divide-by-519 Cycle Step Nine

Although the CYCLE START output operates at 100 kHz, it is not used as the 100-kHz divide-by-N sample.
Instead, CYCLE START initiates sequencing in Fractional N Logic Array U5 to generate the API, bias, swallow,
sample, and API Latch Clock signals. The 100-kHz sample is derived from processing the bias output of U5,
which is converted into a fast-rising pulse by latch U9 and dual flip-flop U12.

3.5 Divide-By-F (Fractional)

The fractional portion of the divide-by-N.F. functions in relation to the divider circuit by deleting or
"swallowing" an input VCO pulse. This has the effect of removing 1 cycle, or 360 degrees, of phase
accumulation as described in paragraph 3.1.2.2. Timing of the eventsin a typical divide-by-N.F cycle are
illustrated in figure 8. The divide-by-N is unaffected by the action of the divide-by-.F, and the circuits
essentially operate independently (except when a pulse is swallowed, then the count is increased by one).
Virtually all of the divide-by-.F functions are processed internally to LS| integrated circuit US. Since a
discussion of the internal workings of U5 is beyond the scope of this manual, only the divide-by-.F outputs are
considered: API control, bias, and swallow control.

The operation of the API control is discussed in the phase detector circuit descri ption, as is the bias control.
The swallow control is interactive with the dual modulus divider used with the Divide-by-N circuit. The dual
modulus divider U4 (divide-by-10 or 11) is operating as a divide-by-11 until the preloaded "A" divider under
flows by counting down to zero. At that time, the dual modulus is programmed to divide by 10 for the
remainder of the divide-by-N cycle. The divide-by-.F VCO pulse swallow occurs by changing the dual modulus
divider from divide-by-10, back to divide-by-11 for one VCO pulse, and then back to divide-by-10 again. In
this manner, a prescaler output counts down the N divider one step with 11 VCO pulses, instead of 10 VCO
pulses, and a VCO pulse is thereby swallowed.

The swallow command is generated during the first 10 cycles of the VCO/10 or 11 output. This means that the
A divider counts down from its preload during the same time a swallow command may occur. If the swallow
command occurs when the dual modulus divider is already dividing by 11, or if a swallow command occurs at
the same time the A divider under flows, the swallow command must be "stored" until the proper time. This is
accomplished by using the swallow control flip-flop U8.

4. MAINTENANCE

The Synthesizer Assembly does not require any regular maintenance or adjustments. Paragraph 4.2 outlines a
method for testing and troubleshooting a faulty synthesizer assembly.

NOTE
VCO Assembly A10A1 with its attached shieldcan is
to be replaced as a unit. Removal of the PWB from
the shieldcan is difficult and is not recommended.
4.1 Test Procedure
4.1.1 Required Test Equipment
Equipment required to complete the following test procedure is listed below.

o Digital multimeter

o Spectrum analyzer - HP-8568A or equivalent
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° Oscilloscope - Tektronix 465m or equivalent
o Adjustable dc power supply
L] Frequency counter
o SMB to BNC adapter
4.1.2 Preliminary Procedure
a. Position receiver so the synthesizer is exposed and accessible, then power up the receiver.

b. Check the following power supply inputs.

Voltage Test Point
+15Vdc L8, L9, 0rL12
-15Vdc L10

+5V Unreg. (9 Vdc) L11

C. If voltages are not present or are incorrect trace the signals back to the power supply, then
correct the problem as required.

d. If the voltages are present and within specified tolerances, place the unitin the TEST mode and
run the BITE test.

e. A display of ASSY 10 FAULT 02 indicates that the synthesizer is out-of-lock and the out-of-lock
signal on J1-3is low.

NOTE

The BITE test checks the synthesizer for the out-of-
lock condition at 70.455 MHz and 42.455 MHz.

f. Set the receiver to the RCV mode and check the FAULT Indicator. Ifitislit, check J1-3 for a logic¢
low that indicates the out-of-lock condition.

4.1.3 Out-Of-Lock Condition

a. Disconnect the coax cable (A10A1P1) from J10 on the chassis. This is the cable that carries the
VCO output from A10A1P1. Connect the cable to the input of a spectrum analyzer (HP-8568A or
equivalent).

b. Set up the spectrum analyzer so that it will scan from 0 to 110 MHz, and a full vertical display will
equal +10dBm.

C. On the front panel of the receiver, select the USB demodulation mode, and set the frequency to
1.64500 MHz. This sets the synthesizer to 42.10000 MHz.
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d. Monitor TP3 on the Synthesizer Assembly A10 with the oscilloscope (Tektronix 465 or
equivalent). If the synthesizer is operating properly the voltage at TP3 should be + 3.7 * 0.4 Vdc
with no ac component.

e. Use the oscilloscope and the spectrum analyzer to check for the following conditions:
1. VCO output less than 35 MHz and a dc voltage greater than + 5 volts at TP3.
Probable Fault: Reference frequency signal path malfunction.

Check: for presence of 100 kHz signal at pin 11 of U1. Trace signal back to U18 and correct
problem as required.

2. VCO output greater than 42 MHz and a dc voltage greater than + 5 volts at TP3.
Probable Fault: Bandswitch malfunction.

Check: Voltage at Q35C, If it measures -15 volts then the VCO is the probable failure, if it
measures + 14 volts then Q35, Q36 or U13 maybe the cause.

3. VCO output is greater than 60 MHz and a dc voltage less than -4 volts at TP3.

Probable Fault: VCO, Sample and Hold circuit, divide-by-N circuit, integrator, or
bandswitch maifunction.

Check: If the out of lock condition only accurs when the front panel frequency is greater
than 55 to 60 MHz and the VCO output is less than 70 MHz and the control voltage at TP3
is less than -4 volts then check the voltage at Q35C. If itis-15 volts then Q35,Q360ru13
may be bad. If this is not the cause, check the other circuits using the following
procedures.

4.1.4 Preliminary Sample and Hold Circuit Checkout Procedure

a. Use the dual channel oscilloscope to check the signal at TP2 of the synthesizer assembly and the
SAMPLE CONTROL signal at the Q23 collector. The signals will resemble the waveforms shown in
figure 9 when the synthesizer is operating properly.

b. The amplitude of the integrator waveform during the high active period of the SAMPLE
CONTROL signal should be the same as the voltage measured at TP3.

C. If no sample pulse is present, monitor pin 11 of U5 with the oscilloscope. The SAMPLE CONTROL
signal at this pin should be a series of positive-going pulses 280 to 500 nanoseconds wide, with a
frequency of 100 kHz, when the synthesizer is in lock.

d. If the SAMPLE CONTROL signal monitored in step ¢ is good, one or more of transistors Q17 thru
Q24 or AR1 may be defective.

e. If the voltage at TP2 and TP3 measures 11.5 volts or greater or less than -6 volts, the sam ple and
hold circuit is probably operating properly.

f. Under some circumstances the signal at TP3 may be an ac waveform. If this is the case, slow the
sweep on the oscilloscope and compare the waveforms on TP2 and TP3. If the two correspond
this is an indication that the sample and hold circuit is working.
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TP2-INTEGRATOR
ouTPUT

Q23 COLLECTOR -
SAMPLE CONTROL

590A-064

Figure 9. Integrator Output and Sample Control Waveform Relative Position

g. Check the voltage at pin 3 of AR1. It should be the same as the voltage measured at pin 6 of AR1
and TP3.

h. Check the voltage at pin 2 of AR1. Itshould be the same as the readings takenin step e.

4.1.5 Detailed VCO Oscillator and Amplifier Checkout
a. Remove jumper plug JMP2 on the synthesizer assembly.

b. Disconnect VCO output cable Pt from J5 on the First Converter Assembly A2. Use an SMB-to-BNC
adapter and connect the cable to the input of a frequency counter.

C. Connect the positive ( +) lead of a dc power supply to JMP2-2, and the negative (-) lead to
ground.

d. Adjust the power supply to 4.5 (3.6 V) High band) Vdc. The frequency of the VCO outputs should
measure 40 * 1 Low Band (55 * 1) High Band MHz, and the signal at J5 should measure 0 +2
dBm.

e. Reverse the polarity of the power supply leads.
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f. Adjust the power supply for an output of -1.4 Vdc. The frequency of the VCO output should now
measure 55 (73 MHz) High Band) MHz, and the signal at J5 should be 50 MV, ms Or greater.

g. Disconnect the RF Voltmeter.

h. Disconnect the VCO output cable from the frequency counter and connect it to the Spectrum
Analyzer.

j- Vary the dc supply voltage from -2 to + 5 Vdc and observe the RF voltmeter. The VCO output

signal should measure between 0 dBm * 2 dB as the supply voltage is varied.

4.1.6 Divide-By-N Checkout Procedure

a. Remove jumper plug JMP2 on the Synthesizer Assembly.

b. Connect Dc supply to pin 2.

C. Connect Frequency Counter to VCO output cable.

d. Adjust Dc supply for 0 frequency of 42.1 MHz + .1 MHz.

e. Connect a 14-pin DIP to U1.

f. Connect a X10 oscilloscope probe to the 1-megohm input of a frequency counter.

g. Measure the frequency at U1 pin 3.

° ui1-3
o u11-5
o u9-2
° u9-7
o u9-10
° ug-12

The frequency at this point should measure 100.0 kHz.

h. Use the oscilloscope to monitor the U1 pin 3. This should should be a series of pulses, with a
frequency of 100 kHz.

4.1.7 Integrator Checkout Procedure
a. Set up a Tektronix 465 m oscilloscope (or equivalent for two channel operation.
b. On the oscilloscope, monitor TP2 with channel 1.

C. Monitor the DELAYED BIAS signal at the cathode of CR3 with channel 2 of the oscilloscope.
(Refer to figure 10)
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d.

Compare the signals. The start of the ramp down of the signal on channel one should coincide
with the high-going edge of the DELAYED BIAS pulse on channel 2.

4.1.8 Integrator Troubleshooting Procedure

a.

If the integrator output measured at TP2 is a steady dc voltage greater than 11.5 volts indicating
that the integrator does not ramp down proceed with step b. If the signal at TP2 is a steady dc¢
voltage less than -11.5 volts, go to step g.

If the DELAYED BIAS signal at the cathode of CR12 does not go high as shown in figure 10, the
delayed bias circuit is suspect. Check the following points to isolate the faulty signal:

Pin Signal
u9g-12 DELAYED BIAS
Uog-13 BIAS (one clock pulse ahead of DELAYED BIAS)
U5-91 BIAS
us-2 CYCLE START (100 kHz)
us-8 VCO FREQUENCY/10

If the signals at U5-2 and U5-8 are good, but the BIAS signal at US-9 is bad, check the following
pins for proper supply voltages:

Pin Voltage
us-24 +5Vdc
Us-12 0 Vvdc

Check that the RESET at U5-17 is high.
If the voltages and the reset are good while U5-19 is bad, replace U5.

Check the ramp down current source at the following points;

Monitor Normal

Point Signal
Q30-Drain See Figure 10
Q30-Source +5.0 £0.25Vdc
Q34-Source +8.8 £0.2Vdc

If the signals at the three points listed above are good, then the discrete component op amp may
be faulty.

NOTE

Follow steps g through p only if the signal at TP2 is a
steady dc voltage less than 11.5 volts.

Set up the oscilloscope for two channel operation. Monitor TP2 with channel 1, and TP1 with
channel 2. Observe the relationship between the negative-going pulse at TP1 (the pulse should
drop to -1.2 volts) and the rising edge of the pulse at TP2 (ramp up). The ramp-up should start
when the pulse at TP1 goes low, as shown in figure 10.
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Figure 10. Normal Synthesizer Waveforms
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h. If the negative-going pulse on TP1is absent or does not drop to -1.2 Vdc, then the phase
comparator U19, or the components between U19 and CR3 may be causing the fault. Verify the
following inputs and outputs of U19.

Normal

Pin Signal
ut-5 100 kHz (output)
U1-6 100 kHz (output)
u1-3 100 kHz (input)
ut-11 100 kHz (input)
u1-14 + 5Vdc (supply input)
u1-7 0 Vdc (supply ground)
u2-3 100 kHz Narrow pulser

i. If the outputs of U1 are bad, but the inputs are good, replace U1 or U2. If all inputs and outputs
of U1 are good proceed with step j.

j- If the signal at TP1 appears to be good but the signal at TP3 does not rise as shown in figure 10,
then continue to monitor TP2 with channel 1 of the oscilloscope, and monitor the junction of the
cathodes of CR5 and CR6 with the other channel. The normal waveforms are shown in figure 10.

k. If the signal at the cathodes of CR5 and CR6 is good (appears as illustrated in figure 10) then the
ramp up current sink circuit may be faulty.

l. Monitor the gate of Q28 (case). This is the DELAYED BIAS signal and it must be low to bias Q28
off during ramp up.

m.  Ifthe gate of Q28 is high, trace the DELAYED BIAS signal back from the collector of Q7 to U9-19
to isolate the faulty component.

n. If the signal at the gate of Q28 is good, check the gate of Q29 (case) for the presence of a steady
6.2 Vdc signal, with no ac component.

0. If the signal at the gate of Q29 is good, check U24-15 for the presence of a -8.8 V signal with no
accomponent.

p. If the ramp-up current sink circuit checks out, the discrete component op amp is probably faulty.

4.2 Synthesizer Alignment Procedure

4.2.1 Required Test Equipment

) SMB to BNC adapter

o Spectrum analyzer HP-8568A or equivalent
4.2.2 APl Alignment Procedure

a. On the Receivers front panel select the USB mode and set the frequency to 19.54800 MHz.
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b. Disconnect the synthesizer output cable from the chassis bulk head in the adjoining
compartment, and use the SMB to BNC adapter to connect it to the RF input of the spectrum
analyzer.

C. Set the spectrum analyzer for the following parameters.

o Input Attenuation: 10 dB

L Center Frequency: 60 MHz

L Scan Width: 1.0 kHz per division

° Resolution Bandwidth: 300 Hz

(] Scan Time Per Division: 2 milliseconds
] Log Reference Level: + 10 dBm

L] Scan Trigger: Auto

L] Scan Mode: Int

] Video Filter: 100 Hz

L Log/Linear: 10 dB log

d. With the spectrum analyzer set to a center frequency of 60 MHz the API sidebands will appear on
the display for the following 4 adjustment steps, the sideband to be adjusted will always be 3
kHz from the desired output.

e. The spectrum analyzer display should now be centered on the API sideband, 3kHz below the
synthesizer output. Adjust the trim pot R90 on A10 to reduce the API sideband level to a
minimum. The signal level should be at least 65 dB below the level of the synthesizer output
signal. Normally the sideband level can be adjusted to 70 to 75 dB below the synthesizer output.

f. On the front panel of the receiver change the frequency to 19.54530 MHz. Adjust trim pot R92
on A10 to reduce the sideband signal level to a minimum. The signal level should be at least 65
dB below the level of the synthesizer output signal. Normally the sideband signal level can be
adjusted so that it is at least 75 dB below the output signal level.

g. Set the front panel frequency to 19.54503 MHz. Adjust R159 on A10 to reduce the sideband level
to a minimum. The sideband level should be at least 65 dB below the output and can usually be
adjusted so thatitis at least 75 dB below the output level.

h. Set the front panel frequency to 19.545003 MHz. Adjust R93 to reduce the sideband level to a

30

minimum. The signal level should be at least 65 dB below the synthesizer output and can
typically be adjusted to be at least 75 dB below the output signal level.
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4.2.3 100 kHz Sideband Null Adjustment
a. Select the following parameters on the receivers front panel.
. Frequency: 00.099 MHz (99 kHz)
. Mode: USB
° AGC: OFF
e BFO: 000

b. Adjust the RF Gain to produce a signal 30 dB above the noise floor or as close to 30 dB above the
floor as possible.

C. Connect the spectrum analyzer to the IF monitor output and set it up as follows.
] Center Frequency: 453.5 kHz
. Resolution Bandwidth: 100 Hz
) Video Bandwidth: 30 Hz
o Span: 5 kHz
° Reference Level +20dBm (TBV)

d. While observing the output level and listening to the tone in the speaker, adjust C25 on the
synthesizer for minimum amplitude. Increase the RF GAIN as needed to resolve the null. The
tone should be no more than 10 dB above the noise floor and typically can be reduced to the
noise level so that the tone becomes inaudible.

5. PARTS LISTS, COMPONENT LOCATIONS, AND SCHEMATIC DIAGRAMS
All replaceable components of Synthesizer Assembly A10 are listed in table 4, and their locations are shown in

figure 11. The circuits of the synthesizer and VCO assemblies are shown schematically in figure 12.
Components of VCO Assembly, A10A1 are listed in table 5, and their locations are shown in figure 13.
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Part Number

10215-4120
130-0035-000
130-0035-000
120-0010-000
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
C26-0025-220
C€26-0050-109
M39014/02-1310
C€26-0025-339
M39014/02-1310
M39014/02-1320
M39014/02-1320
M39014/02-1298
M39014/02-1310
M39014/02-1320
CKO6BX 152K
CMO05CD180J03
M39014/02-1298
CMO5FD301J03
M39014/02-1303
C80-0001-273
CMO5FD331J03
C85-0001-002
C-2496
C€26-0025-220
C€26-0050-109
CKO05BX 100K
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1298
C€26-0025-220
C80-0001-273
C61-0003-003
C80-0008-332
(C80-0008-122
C80-0008-123
C80-0008-332
C80-0008-123
M39014/02-1298
M39014/02-1310
M39014/02-1310
M39014/02-1310

3 HARRIS
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Table 4. Synthesizer PWB Assembly A10 Parts List (10215-4100, Rev. G)

Description
ASSY VCO PWB
ICOP AMP QUAD 072
ICOP AMP QUAD 072

IC LM2903 COMPARATOR PL
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP 22UF20% 25V TANT
CAP 1.0UF 20% 50V TANT
CAP .1UF 10% 100V CER-R
CAP 3.3UF 20% 25V TANT
CAP .1UF 10% 100V CER-R
CAP .47UF 10% 50V CER-R
CAP .47UF 10% 50V CER-R
CAP .01UF 10% 200V CER-R
CAP _1UF 10% 100V CER-R
CAP .47UF 10% 50V CER-R
CAP 1500PF 10% 200V CER
CAP 18PF 5% 500V MICA
CAP .01UF 10% 200V CER-R
CAP 300PF 5% 500V MICA
CAP .033UF 10% 100V CER-R
CAP .027UF 5% 50V POLYC
CAP 330PF 5% 500V MICA
CAP VAR 1-10PF PIST
CAP 470PF 2% 500V MICA
CAP 22UF20% 25V TANT
CAP 1.0UF 20% 50V TANT
CAP 10PF 10% 200V CER
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .01UF 10% 200V CER-R
CAP 22UF 20% 25V TANT
CAP .027UF 5% 50V POLYC
CAP 1.0UF 5% 100V POLYE
CAP POLYCARB 3300PF 50V
CAP POLYCARB 1200PF 50V
CAP POLYCARB .012UF 50V
CAP POLYCARB 3300PF 50V
CAP POLYCARB .012UF 50V
CAP .01UF 10% 200V CER-R
CAP .1UF 10% 100V CER-R
CAP 1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
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Table 4. Synthesizer PWB Assembly A10 Parts List (10215-4100, Rev. G) (Cont.)

Ref. Desig.

C48
C49
C50
1
C52
53
C54
C56
C57
C58
C59
C60
C61
€62
63
C64
C65
Ce7
C72
C73
C74
C75
C76
C77
C78
Cc79
80
81
82
c83
C84
85
87
c8s
c89
90
€91
92
93
94
€95
€96
97
98
c100
C101
c102
c103

Part Number

M39014/02-1310
CKO5BX 102K

M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1320
M39014/02-1320
C26-0025-220

M39014/02-1320
M39014/02-1310
M39014/02-1310
M39014/02-1310
C€26-0025-220

M39014/02-1310
M39014/02-1310
M39014/02-1298
C26-0025-220

M39014/02-1298
C€26-0025-220

M39014/02-1310
M39014/02-1298
C26-0025-220

M39014/02-1310
M39014/02-1298
C€26-0025-220

€26-0025-220

M39014/02-1310
M39014/02-1310
C€26-0025-220

M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1298
M39014/02-1310
M39014/02-1310
M39014/02-1298
M39014/02-1310
M39014/02-1310
M39014/02-1302
M39014/02-1310
M39014/02-1310
M39014/02-1298
M39014/02-1298

CAP

Description

.TUF 10% 100V CER-R

CAP 1000PF 10% 200V CER

CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP

.1UF 10% 100V CER-R
-TUF 10% 100V CER-R
-1UF 10% 100V CER-R
.TUF 10% 100V CER-R
-TUF 10% 100V CER-R
.1UF 10% 100V CER-R
-1UF 10% 100V CER-R
A47UF 10% 50V CER-R
47UF 10% 50V CER-R
22UF 20% 25V TANT
47UF 10% 50V CER-R
-1UF 10% 100V CER-R
-TUF 10% 100V CER-R
-1UF 10% 100V CER-R
22UF 20% 25V TANT
-TUF 10% 100V CER-R
.1UF 10% 100V CER-R
.01UF 10% 200V CER-R
22UF 20% 25V TANT
.01UF 10% 200V CER-R
22UF 20% 25V TANT
.1UF 10% 100V CER-R
.01UF 10% 200V CER-R
22UF 20% 25V TANT
-1TUF 10% 100V CER-R

.01UF 10% 200V CER-R

22UF 20% 25V TANT
22UF 20% 25V TANT
.TUF 10% 100V CER-R
.1UF 10% 100V CER-R
22UF 20% 25V TANT
-1UF 10% 100V CER-R
-TUF 10% 100V CER-R
-TUF 10% 100V CER-R
.1TUF 10% 100V CER-R
.01UF 10% 200V CER-R
.TUF 10% 100V CER-R
.TUF 10% 100V CER-R
.01UF 10% 200V CER-R
-1UF 10% 100V CER-R
-1UF 10% 100V CER-R

.022UF 10% 100V CER-R

.1UF 10% 100V CER-R
-1UF 10% 100V CER-R
.01UF 10% 200V CER-R

-01UF 10% 200V CER-R
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Table 4. Synthesizer PWB Assembly A10 Parts List (10215-4100, Rev. G) (Cont.)

Ref. Desig. Part Number Description
C104 M39014/02-1298 CAP .01UF 10% 200V CER-R
C105 CKO58X102K CAP 1000PF 10% 200V CER
C106 M39014/02-1298 CAP .01UF 10% 200V CER-R
C110 C11-0015-047 CAP 4.7PF 5% 63V CER
CR1 1N4454 DIODE 200MA 75V SW

CR2 1N4454 DIODE 200MA 75V SW

CR3 TN5711 DIODE SCHOTTKY 70V .25W
CR4 IN5711 DIODE SCHOTTKY 70V .25W
CRS IN5711 DIODE SCHOTTKY 70V .25W
CR6 IN5711 DIODE SCHOTTKY 70V .25W
CR7 1N4454 DIODE 200MA 75V SW

CR8 JANTN748A DIODE 3.9V 5% .SW ZENER
CR9 1N4454 DIODE 200MA 75V SW
CR10 JAN1TN825 DIODE 6.2V .002% TC ZENER
CR11 JAN1TN825 DIODE 6.2V .002% TC ZENER
CR12 1N4454 DIODE 200MA 75V SW
CR13 1N4454 DIODE 200MA 75V SW
CR14 1N4454 DIODE 200MA 75V SW
CR15 1N4454 DIODE 200MA 75V SW
CR16 1N6263 DIODE .40W 60V HOT CARR
CR17 1N6263 DIODE .40W 60V HOT CARR
CR18 1N6263 DIODE .40W 60V HOT CARR
1" J46-0022-008 HDR 8PIN 0.100" SR LKG

13 J-0031 CONN SMB VERT PCB F

J4 J46-0022-006 HDR 6PIN0.100" SR LKG
IMP1 141-0002-002 CONN2PIN

JMP2 141-0002-002 CONN 2 PIN

JMP3 141-0002-002 CONN 2 PIN

IMP4 J41-0002-002 CONN 2PIN

L1 MS75085-11 COIL 220UH 10% FXD RF

L2 MS75084-2 COIL 1.5UH 10% FXD RF

L3 MS90539-15 COIL 1000UH 5% FXD RF

L4 MS90540-2 COIL 1200UH 5% FXD RF

L5 MS75084-3 COIL 1.8UH 10% FXD RF

L6 MS75084-9 COIL 5.6UH 10% FXD RF

L8 MS14046-8 COIL 22UH 10% FXD RF

L9 MS14046-8 COIL 22UH 10% FXDRF

L10 MS75084-16 COIL22.0UH 10% FXD RF
L1 L-0185 CHOKE W B 180 MHZ

L12 MS75084-16 COIL22.0UH 10% FXD RF

P2 165-0008-103 JMPR 2P FEM .10CNTR

Q1 2N4917 XSTR SS/GP PNP

Q2 2N4917 XSTRSS/GP PNP

Q3 Q50-0009-000 XSTRMPSH34 NPN 45V .35W
Q4 2N4917 XSTRSS/GP PNP

Qs 2N4917 XSTR SS/GP PNP

Q6 2N4917 XSTR SS/GP PNP

Q7 2N4917 XSTR SS/GP PNP
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Table 4. Synthesizer PWB Assembly A10 Parts List (10215-4100, Rev. G) (Cont.)

Ref. Desig.

Q8
Q9
Q10
Qn
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
Q22
Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q30
Q31
Q32
Q33
Q34
Q35
Q36
Q37
Q38
Q39
Q40
R1
R2
R3
R4
RS
R6
R7
R8
R9
R10
R11
R18
R19
R20
R21
R22

Part Number

2N5566
Q50-0009-000
Q50-0009-000
2N4917
Q50-0009-000
2N4917
Q50-0009-000
Q50-0009-000
2N4917
2N4917
2N4917
Q50-0009-000
Q50-0009-000
2N4393
2N4393
Q50-0009-000
Q50-0009-000
2N3904
2N3904
2N3904
Q35-0003-002
Q35-0003-002
JAN2N5116
2N4917
Q50-0011-000
Q50-0009-000
JAN2N5116
2N4917
Q50-0009-000
Q35-0003-000
2N4917
Q50-0009-000
Q50-0009-000
R65-0003-102
R65-0003-331
R65-0003-331
R65-0003-471
R65-0003-471
RN55D6490F
RN55D1960F
RN55DS111F
R65-0003-220
R65-0003-152
R65-0003-152
RN55D1212F
RN55D1501F
RN55D6810F
R65-0003-182
R65-0003-470

Description

XSTRDUAL N-CH JFET
XSTRMPSH34 NPN 45V .35W
XSTRMPSH34 NPN 45V .35W
XSTR SS/GP PNP
XSTRMPSH34 NPN 45V .35W
XSTRSS/GP PNP

XSTR MPSH34 NPN 45V .35W
XSTRMPSH34 NPN 45V .35W
XSTRSS/GP PNP

XSTRSS/GP PNP

XSTRSS/GP PNP
XSTRMPSH34 NPN 45V .35W
XSTRMPSH34 NPN 45V .35W
XSTR JFET N-CH TO-18

XSTR JFETN-CHTO-18
XSTRMPSH34 NPN 45V .35W
XSTR MPSH34 NPN 45V .35W
XSTRSS/GP NPN TO-92
XSTRSS/GP NPN TO-92
XSTRSS/GP NPN TO-92
XSTRN-CH JFET U309
XSTRN-CH JFET U309
XSTRSW P-CH JFET 30V
XSTRSS/GP PNP

XSTRDUAL AMP MD918A
XSTRMPSH34 NPN 45V .35W
XSTRSW P-CH JFET 30V
XSTRSS/GP PNP

XSTR MPSH34 NPN 45V .35W
XSTRN-CH JFET U310
XSTRSS/GP PNP

XSTR MPSH34 NPN 45V .35W
XSTRMPSH34 NPN 45V .35W
RES 1.0K 5% 1/4W CAR FILM
RES 330 5% 1/4W CAR FILM
RES 330 5% 1/4W CAR FILM
RES 470 5% 1/4W CAR FILM
RES 470 5% 1/4W CAR FILM
RES 649 1% 1/8W MET FLM
RES 196 1% 1/8W MET FLM
RES 5110 1% 1/8W MET FLM
RES 225% 1/4W CARFILM
RES 1.5K 5% 1/4W CARFILM
RES 1.5K 5% 1/4W CARFILM
RES 12.1K 1% 1/8W MET FLM
RES 1500 1% 1/8W MET FLM
RES 681 1% 1/8W MET FLM
RES 1.8K 5% 1/4W CAR FILM
RES 47 5% 1/4W CARFILM

R-2368/URR
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Part Number

RN55D1781F
RN55D3481F
RN55D7501F
RN55D6190F
RNS5DS5111F
RN55D5111F
R65-0003-820
R65-0003-101
R65-0003-100
R65-0003-100
RN55D1472F
RN55D1961F
RN55D1472F
RN55D1000F
RN55D1000F
RN55D6190F
R65-0003-470
RN55D2151F
RN55D1212F
RN55D2870F
R65-0003-101
R65-0003-101
RN55D6810F
R65-0003-332
R65-0003-101
R65-0003-560
R65-0003-101
R65-0003-103
R65-0003-102
R65-0003-183
R65-0003-102
R65-0003-102
RN55D4422F
RN55D6811F
R65-0003-470
R65-0003-101
R65-0003-102
RN55D1961F
RN55D8250F
R65-0003-101
RN55D5110F
RN55D5110F
R65-0003-101
RN55D1961F
RN55D1961F
RN55D8250F
R65-0003-101

& HARRIS
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Table 4. Synthesizer PWB Assembly A10 Parts List (10215-4100, Rev. G) (Cont.)

Description

RES 1780 1% 1/8W MET FLM
RES 3480 1% 1/8W MET FLM
RES 7500 1% 1/8W MET FLM
RES 619 1% 1/8W MET FLM
RES 5110 1% 1/8W MET FLM
RES 5110 1% 1/8W MET FLM
RES 825% 1/4W CARFILM
RES 100 5% 1/4W CAR FILM
RES 105% 1/4W CAR FILM
RES 105% 1/4W CARFILM
RES 14.7K 1% 1/8W MET FLM
RES 1960 1% 1/8W MET FLM
RES 14.7K 1% 1/8W MET FLM
RES 1001% 1/8W MET FLM
RES 100 1% 1/8W MET FLM
RES 619 1% 1/8W MET FLM
RES 47 5% 1/4W CAR FILM
RES 2150 1% 1/8W MET FLM
RES 12.1K 1% 1/8W MET FLM
RES 287 1% 1/8W MET FLM
RES 100 5% 1/4W CARFILM
RES 100 5% 1/4W CAR FILM
RES 681 1% 1/8W MET FLM
RES 3.3K 5% 1/4W CAR FiLM
RES 100 5% 1/4W CAR FILM
RES 56 5% 1/4W CAR FILM
RES 100 5% 1/4W CAR FILM
RES 10K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FiLM
RES 18K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 44.2K 1% 1/8W MET FLM
RES €810 1% 1/8W MET FLM
RES 47 5% 1/4W CAR FILM
RES 100 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 1960 1% 1/8W MET FLM
RES 825 1% 1/8W MET FLM
RES 100 5% 1/4W CARFILM
RES 511 1% 1/8W MET FLM
RES 511 1% 1/8W MET FLM
RES 100 5% 1/4W CAR FILM
RES 1960 1% 1/8W MET FLM
RES 1960 1% 1/8W MET FLM
RES 825 1% 1/8W MET FLM
RES 100 5% 1/4W CAR FILM
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Table 4. Synthesizer PWB Assembly A10 Parts List (10215-4100, Rev. G)(Cont.)

Ref. Desig.

R71
R72
R73
R74
R75
R76
R77
R78
R79
R80
R81
R82
R83
R84
R85
R86
R87
R88
R89
R90
R91
R92
R93
R94
R95
R96
R97
R98
R99
R100
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
R111
R112
R113
R114
R115
R116
R117
R118

Part Number

R65-0003-821
R65-0003-821
R65-0003-821
R65-0003-470
R65-0003-102
R65-0003-102
R65-0003-102
RN55D3831F
RN55D1001F
RN55D1961F
RN55D3831F
RN55D1001F
RN55D1961F
RN55D3831F
RN55D1001F
RN55D1961F
R65-0003-681
R65-0003-101
R65-0003-470
R30-0008-503
RN55D1002F
R-2206
R-2202
RN55D5621F
RN55D2001F
RN55D9093F
RN55D1000F
RN55D1002F
RCRO7G106JM
R65-0003-470
R65-0003-222
R65-0003-222
R65-0003-470
RN55D4221F
RN55D6811F
RN55D6811F
RN55D1332F
R65-0003-472
R65-0003-153
R65-0003-103
R65-0003-472
R65-0003-102
R65-0003-223
RN55D4022F
RN55D3321F
R65-0003-100
R65-0003-470
R65-0003-221

Description

RES 8205% 1/4W CAR FILM
RES 820 5% 1/4W CAR FILM
RES 820 5% 1/4W CAR FILM
RES 47 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 3830 1% 1/8W MET FLM
RES 1000 1% 1/8W MET FLM
RES 1960 1% 1/8W MET FLM
RES 3830 1% 1/8W MET FLM
RES 1000 1% 1/8W MET FLM
RES 1960 1% 1/8W MET FLM
RES 3830 1% 1/8W MET FLM
RES 1000 1% 1/8W MET FLM
RES 1960 1% 1/8W MET FLM
RES 680 5% 1/4W CAR FILM
RES 100 5% 1/4W CAR FILM
RES 47 5% 1/4W CAR FILM
RES VAR PCB 50K 1/2W 10%
RES 10.0K 1% 1/8W MET FLM
RES VAR 1K 10% .5W HOR.
RES VAR 50 10% .5W HOR.
RES 5620 1% 1/8W MET FLM
RES 2000 1% 1/8W MET FLM
RES 909K 1% 1/8W MET FLM
RES 100 1% 1/8W MET FLM
RES 10.0K 1% 1/8W MET FLM
RES 10M 5% 1/4W CAR COMP
RES 47 5% 1/4W CAR FILM
RES 2.2K 5% 1/4W CAR FiLM
RES 2.2K 5% 1/4W CAR FILM
RES 47 5% 1/4W CAR FILM
RES 4220 1% 1/8W MET FLM
RES 6810 1% 1/8W MET FLM
RES 6810 1% 1/8W MET FLM
RES 13.3K 1% 1/8W MET FLM
RES 4.7K 5% 1/4W CAR FiLM
RES 15K 5% 1/4W CAR FILM
RES 10K 5% 1/4W CAR FILM
RES 4.7K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FiLM
RES 22K 5% 1/4W CAR FILM
RES 40.2K 1% 1/8W MET FLM
RES 3320 1% 1/8W MET FLM
RES 105% 1/4W CAR FiLM
RES 47 5% 1/4W CARFILM
RES 220 5% 1/4W CAR FILM
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Ref. Desig.

R119
R121
R122
R123
R124
R125
R126
R127
R129
R130
R131
R132
R133
R134
R135
R136
R137
R138
R140
R141
R145
R146
R147
R148
R149
R150
R151
R157
R158
R159
R160
R161
R162
R163
R164
R165
R166
R167
R168
R169
R170
R171
R172
R173
TP1

P2

TP3

TP4

Part Number

R65-0003-270
R65-0003-102
R65-0003-102
R65-0003-102
R65-0003-470
R65-0003-470
R65-0003-470
R65-0003-102
R65-0003-102
R65-0003-102
R65-0003-102
R65-0003-470
R65-0003-470
R65-0003-102
R65-0003-470
R65-0003-102
R65-0003-102
R65-0003-470
R65-0003-102
R65-0003-222
RN55D6191F
RN55D6491F
RN55D7151F
RN55D1002F
RN55D1002F
R65-0003-102
R65-0003-331
R65-0003-101
R65-0003-103
R-2209
RN55D1003F
R65-0003-104
R65-0002-104
R65-0003-221
R65-0003-100
R65-0003-151
R65-0003-472
R65-0003-152
R65-0003-471
R65-0003-560
R65-0003-103
R65-0003-223
R65-0003-473
R65-0003-223
146-0047-001
146-0047-001
146-0047-001
J46-0047-001

Table 4. Synthesizer PWB Assembly A10 Parts List (10215-4100, Rev. G) (Cont.)

Description

RES 27 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 47 5% 1/4W CARFILM
RES 47 5% 1/4W CAR FILM
RES 47 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 47 5% 1/4W CAR FILM
RES 47 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 47 5% 1/4W CAR FiLM
RES 1.0K 5% 1/4W CAR FILM
RES 1.0K 5% 1/4W CAR FILM
RES 47 5% 1/4W CAR FiLM
RES 1.0K 5% 1/4W CAR FILM
RES 2.2K 5% 1/4W CAR FILM
RES 6190 1% 1/8W MET FLM
RES 6490 1% 1/8W MET FLM
RES 7150 1% 1/8W MET FLM
RES 10.0K 1% 1/8W MET FLM
RES 10.0K 1% 1/8W MET FLM
RES 1.0K 5% 1/4W CAR FILM
RES 330 5% 1/4W CAR FILM
RES 100 5% 1/4W CAR FILM
RES 10K 5% 1/4W CAR FILM
RES VAR 10K 10% .5W HOR.
RES 100K 1% 1/8W MET FLM
RES 100K 5% 1/4W CARFILM
RES 100K 5% 1/8W CAR FILM
RES 220 5% 1/4W CAR FILM
RES 105% 1/4W CARFILM
RES 150 5% 1/4W CAR FILM
RES4.7K 5% 1/4W CAR FILM
RES 1.5K 5% 1/4W CAR FILM
RES 470 5% 1/4W CAR FILM
RES 56 5% 1/4W CAR FILM
RES 10K 5% 1/4W CAR FILM
RES 22K 5% 1/4W CARFILM
RES 47K 5% 1/4W CAR FILM
RES 22K 5% 1/4W CAR FILM
HDR 1 POSITION

HDR 1 POSITION

HDR 1 POSITION

HDR 1 POSITION
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Ref. Desig.

u1
u2
u3
ua
us
use
u7
us
U9
u1o
un
u12
u13
ui4
u1s
u1e
uis
u22
uz23
u24
VR1
VR2
VR3
VR4
VRS
VR7
VR8

Part Number

115-0000-074
115-0000-000
115-0000-014
165-0004-001
10085-5620

101-0000-156
105-0000-168
115-0000-109
115-0000-174
115-0000-192
115-0000-074
115-0000-074
101-0000-156
115-0000-002
115-0000-027
115-0000-073
115-0000-192
115-0000-192
190-0008-001
10085-5610

112-0006-012
112-0010-012
112-0006-005
112-0006-005
112-0006-005
111-0001-001
112-0006-005

Table 4. Synthesizer PWB Assembly A10 Parts List (10215-4100, Rev. G) (Cont.)

Description

IC 74HC74 PLASTIC CMOS
IC 74HCO0 PLASTIC CMOS
IC 74HC14 PLASTIC CMOS
ICPRESCALER 10/11 12013
IC FRACTIONALN

1C 4094B PLASTIC CMOS
IC74LS168A PLASTICTTL

IC 74HC109 PLASTIC CMOS
IC 74HC174 PLASTIC CMOS
IC 74HC192 PLASTIC CMOS
IC 74HC74 PLASTIC CMOS
IC 74HC74 PLASTIC CMOS
IC 4094B PLASTIC CMOS

IC 74HC02 PLASTIC CMOS
IC 74HC27 PLASTIC CMOS
IC 74HC73 PLASTIC CMOS
IC 74HC192 PLASTIC CMOS
IC 74HC192 PLASTIC CMOS
IC XSTR ARRAY 3045
RES NETWORK SPECIAL 16PIN
ICVR78L12A + 12V .10A 4%

ICVR79L12A -

ICVR 78LO5SA
ICVR 78L0O5A
ICVR 78L0OSA
ICVR 7805

ICVR 78LO5A

12V .10A 4%

+5V.10A 4%

+ 5V .10A 4%

+5V.10A 4%
+5V 1.5A 4%

+5V . 10A 4%
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c45
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Figure 12. Synthesizer Assembly A10,

Schematic Diagram (10215-4101,
Rev. K)(Sheet 1 of 5)
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Synthesizer Assembly A10,

Schematic Diagram (10215-4101,

Rev. K) (Sheet 3 of 5)
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49/50



+I5v

-15v

+5V
UNREG

GND

N/C

KEY

3 HARRIS R-2368/URR
RF COMMUNICATIONS A10 SYNTHESIZER ASSEMBLY

-0

L8
23UH I
> p e . VRI
s P I hd 78LI2 I »rizv
3 ca
;L.l

e

VR3
8LO5 +5V-A
+| cs

SRl
3__
)

+I5V-B R30

VR4

T 78LO5 I +I »+5v-8
€9 T clo g

+15V-C

L2

e

/

LI0
23UH
- ° o VR2 -
7aLi2 I ‘
77 c78 l 79 Cl ¢z
: : —12v

-I5v

T
S
it

ol
—_— e — o — b e e e e e e e e e e — o —

L

4

L]

n

!

ES

yRY -—I—>+5v_o
c82 ] +]| ca7
ceo cal s 52

N/C

N/C

Figure 12. Synthesizer Assembly A10,
Schematic Diagram (10215-4101,
Rev. K) (Sheet 5 of 5)

51/62



B HARRIS

RF COMMUNICATIONS

Table 5. Synthesizer VCO PWB Assembly A10A1 Parts List (10215-4120, Rev. C)

Ref. Desig.

Al
C2
a
C4
5
6
c7
C8
a9
cn
C12
ci13
Ci4
c15
C16
c17
c18
c19
C20
CR2
CR3
CR4
CR5
CR6
CR7
CR8
CR9
CR10
CR11
L1
L2
L3
L4
L5
L6
L7
P1
Q1
Q2
Q3
Q4
R1
R2
R3
R4
R5
R6

Part Number

M39014/02-1310

C€26-0016-150

M39014/02-1310

CKO5BX102K
CKOSBX 102K
CMO5ED820G03
CKO5BX102K
CKO05BX 102K

M39014/02-1298

CKO5BX102K
CKO5BX 102K
CKO05BX102K
CK05BX102K
C61-0002-003
C26-0025-220
CKO58X102K
CKO058X102K
C80-0004-505
C61-0003-005
D10-3500-000
1N6263
D25-0002-001
D25-0002-001
D25-0002-001
D25-0002-001
D25-0002-001
D25-0002-001
D25-0002-001
D25-0002-001
MS14046-1
MS75084-11
MS75084-11
MS75084-11
MS14046-1
MS14046-1
MS14046-1
192-0005-003
Q35-0003-000
Q35-0003-000
Q35-0003-000
Q65-0003-001
R65-0002-100
R65-0002-101
R65-0002-100
R65-0002-122
R65-0002-821
R65-0002-750

Description

CAP .1 UF

CAP, TANT 1SMFD 16V
CAP .1 UF

CAP 1000PF 10% 200V CER
CAP 1000PF 10% 200V CER

CAP 82PF 2% 500V MICA

CAP 1000PF 10% 200V CER
CAP 1000PF 10% 200V CER
CAPO1UF

CAP 1000PF 10% 200V CER
CAP 1000PF 10% 200V CER
CAP 1000PF 10% 200V CER
CAP 1000PF 10% 200V CER
CAP, MYLAR .47 100V

CAP TANT 22 UF 25V

CAP 1000PF 10% 200V CER
CAP 1000PF 10% 200V CER
CAP 5UF,50V METAL PO
CAPACITOR

DIODE,PIN SWITCHING
DIODE,HOT CARRIER
DIODE, VARICAP

DIODE, VARICAP

DIODE, VARICAP

DIODE, VARICAP

DIODE, VARICAP

DIODE, VARICAP

DIODE, VARICAP

DIODE, VARICAP
COIL,RF5.6 UH 10%

COIL, RF8.2 UH 10%

COIL, RF 8.2 UH 10%
COIL,RF 8.2 UH 10%

COIL, RF5.6 UH 10%

COIL, RF5.6 UH 10%

COIL, RF5.6 UH 10%
CONN,COAX,SUBMIN PLUG
XSTR, JFET, HIGH GM

XSTR, JFET, HIGH GM

XSTR, JFET, HIGH GM

XSTR, IRD 123 MOS FET
RES,10 5% 1/8W CAR FILM
RES,100 5% 1/8W CAR FILM
RES,10 5% 1/8W CARFILM
RES,1.2K 5% 1/8W CAR FiLM
RES,820 5% 1/8W CAR FILM
RES,75 5% 1/8W CARFILM

R-2368/URR
A10 SYNTHESIZER ASSEMBLY
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Table 5. Synthesizer VCO PWB Assembly A10A1 Parts List (10215-4120, Rev. C) (Cont.)

Ref. Desig. Part Number Description
R7 R65-0002-750 RES,75 5% 1/8W CAR FILM
R8 R65-0002-223 RES,22K 5% 1/8W CAR FILM
R9 R65-0002-182 RES,1.8K 5% 1/8W CAR FiLM
R10 R65-0002-682 RES,6.8K 5% 1/8W CAR FiLM
R11 RCRO5G820)M RES,82 5% 1/8W CAR COMP
R12 RCRO5G910JM RES,1/8W 5% 910HM

R13 RCR0O5G820JM RES,82 5% 1/8W CAR COMP
R14 R65-0002-270 RES,27 5% 1/8W CAR FILM
R15 R65-0002-104 RES, 100K 5% 1/8W CAR FILM
R16 R65-0002-473 RES,47K 5% 1/8W CAR FILM
R17 R65-0002-105 RES,1.0M 5% 1/8W CAR FILM
T 10215-4122 TRANSFORMER, OSC

T2 10215-4123 TRANSFORMER, OUTPUT
VR1 112-0006-008 ICVR78LO8BA +8V .10A4%
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A11BFO ASSEMBLY

1. GENERAL DESCRIPTION

The A11BFO Assembly is a single phase locked loop synthesizer that provides the BFO offset injection
required for proper CW or SSB reception. The BFO rangeis + 10 kHz around 455 kHz. It is selected via BFO
selection controls in 10 Hz increments.

Frequency select input data is applied to the A11 assembly in serial data form from the Control Assembly A14.
A11 outputis applied to IF/Audio Assembly A5 where it mixes with the second IF of 455 kHz to permit proper
CW and $SB demodulation.

2. INTERFACE CONNECTIONS
Table 1 lists the various input/output connections and other relevant data.

Table 1. A11 BFO Synthesizer Interface Connections

Connector Function Characteristics

1 MHz Reference Output TTL

1 MHz Reference Input TTL

BFO Output 455 kHz + 10 kHz, 0 dBm
+15V Approximately 20 mA

+ 5.0V Unregulated Approximately 200 mA
BFO Disable +5V = BFO Disabled
GND
Lock Detector Qutput P/OBITE, +5V = Unlocked, 0V = Locked

Enable + going pulse = Enabled
Serial Data Check P/O BITE Testing, +5Vdc = ok
Key
Clock TTL, 750 kHz
Data TTL

3. CIRCUIT DESCRIPTION
3.1 Reference Generation

A 1 MHz signal from Reference Generator Assembly A12 enters the A11BFO at J2. This signal is buffered by
TTL NAND gates in U4 and directed to J1, a spare 1 MHz output. Itis also routed to a divide by 1000 counter
(internal to U6) via buffer stage U7 to produce a 1 kHz reference signal. Since this has been ultimately derived
from the crystal frequency standard via the A12 assembly, stable and accurate A11 operation is assured.
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3.2 Divide by N Counter

Since the A11 assembly requires a variable output frequency (455 kHz * 10 kHz), a programmable counter has
been incorporated into the VCO feedback path to the phase comparator. This counter consists of dual
modulus + 100/ + 101 prescaler network U5 and U3 and a programmable counter internal to U6. Together
this circuit creates a total division range of N = 44,500 to N = 46,500 where N is a function of the receiver BFO
offset tune positions.

The output of the divide by N counter will always attempt to equal the 1 kHz reference frequency at the
phase comparator inputs (despite changes in the divide by N factor due to changing the 1 kHz, 100 Hz, and/or
10 Hz BFO offset tuning positions). To accomplish this, VCO frequency will change in response to command
signals generated by the phase comparator output. The VCO frequency will always equal (N) (reference
frequency) or (N) (1000 Hz) = 44.50 MHz to 46.50 MHz.

Selection of a BFO offset frequency from the front panel causes Control Assembly A14 to generate a serial
data code containing information about the frequency chosen. This code is applied synchronously with the
750 kHz system clock to U6 whenever the U6 enable line is gated open by A14.

The value of N may be found from the formula, N = (45,500 - XXX), where XXX is the + value of the 1 kHz,
100 Hz, and 10 Hz BFO offset tuning positions. For example, tuning the BFO offset to + 5.00 kHz would make
N = 45,500 - ( + 500) = 45,000. The VCO frequency would be (N) (reference) = (45,000) (1000) = 45.00 MHz.
There is a divide by 100 counter at the VCO output, so the BFO output at J3 would be 450 kHz. Note that as
the selected BFO offset frequency increases the BFO output frequency must decrease.

In summary, the BFO output frequency may be calculated from the following formula, F = 10 (45,500 - XXX)
Hz, where * XXX represents the value of the 1 kHz, 100 Hz, and 10 Hz BFO offset tune frequency.

3.3 Phase Comparator and Charge Pump Operation

Phase comparison of the 1 kHz reference and the 1 kHz VCO derived signal at the divide by N counter output
is accomplished by a phase comparator internal to U6.

When these two signals are equal in frequency and phase, the phase comparator outputs at TP4 and TP5 are
essentially 5 Vdc. U8 buffers this level to the charge pump circuit where + 5 Vdc on the Q6 and Q7 emitters
holds both transistors off. Q5 is also off, and the voltage at TP1 (across C24) is constant. This level holds the
VCO frequency constant between 44.5 MHz and 46.5 MHz.

Assume that the division ratio of U3, U5, and U6 is changed so that the VCO derived feedback signal is |ess
than the 1 kHz reference. (This will happen if the divide by N factor increases.) The phase comparator will
output a series of negative going pulses at TP4 whose pulse widths are a function of the difference in
frequency. Q7 will turn on during these negative periods, and its collector voltage drops. This permits Q5 to
turn on and pump charge into C24. This causes the C24 voltage to increase, which in turn causes an increase in
the VCO frequency. The VCO frequency increases until the signals at the U6 phase comparator inputs are
equal. Atthistime, the phase comparator output error pulse width will have decreased to an extremely small
value. TP4is essentially at 5 Vdc, Q5 and Q7 turn off, and no further increase in the voltage across C24 will
occur. The VCO will therefore rest at a new higher frequency.

Assume that the division ratio changes so the VCO derived feedback signal is greater than the 1 kHz

reference. U6 will pulse low at TP5, causing Q6 to turn on. C24 will start to discharge through Q6 to ground,
and its voltage drops. This causes the VCO to decrease in frequency until the inputs at the phase comparator
are equal. Again, the output error pulse width will have decreased to an extremely small value. TPS will be at
essentially 5 Vdc, Q6 will turn off, the C24 voltage will no longer decrease, and the VCO frequency will rest at
this new lower value.
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3.4 VCO Operation and Control

Buffer stage U8 applies the phase comparator outputs to a charge pump circuit consisting of Q5, Q6, Q7, and
associated components followed by filters C24 and C25. This stage converts the two phase com parator pulse
outputs into an analog dc control voltage. This control voltage is then applied to the varactor diode string in
the VCO. It controls the operating frequency of JFET Hartley oscillator stage Q3. A new control voltage
change of 6.5 Vdc to 8.5 Vdc produces a VCO frequency range of 44.500 MHz to 46.500 MHz.

The VCO output is fed through a 10 dB attenuator network, R10-R11, and to 20 dB gain amplifier stage, Q1
and Q2. The signal is then split and sent to the divide by N circuit U3, U5, and U6 (to complete the feedback
loop) and to divide by 100 chain U1 and U2. U2 TTL output at 455 to 465 kHz is applied through buffer stage
Q12to alow pass filter (LPF) network. LPF outputis a 455 kHz * 10 kHz, 0 dBm sine wave and is fed through
13 to IF/Audio Assembly A5 to become the BFO injection frequency.

BFO disabling occurs whenever the receiver is in any mode other than LSB, USB, ISB, or CW modes. This occurs
inresponse to a + 5 Vdc command by the A14 assembly at J4, pin 3. This signal disables the VCO by turning
Q10on. This turns Q4 on. Q4 then removes base drive to Q9. Q9 turns off and removes the supply voltage
from oscillator stage Q3. Also, Q10’s on state forward biases diodes CR14 and CR1 5, which shorts out the
signals at the U1 and U5 inputs.

3.5 BITE Circuits
The A11 assembly contains two circuits for self-test evaluation.

] Lock detector Q8 whose output is 0 Vdc whenever the PLL is tracking properly. Thisline is
constantly monitored by Control Assembly A14. A front panel fault light will appear if the loop
ever unlocks.

° Serial data check that verifies that the tuning data from the A14 assembly has been received and
properly translated into the correct divide by N factor. A serial data word is sent by the A14
assembly on the BFO tuning data line (J4 pin 10) and the U6 SW1 output is read at J4, pin7. If the
word has been received and properly decoded, this line will pulse to + 5 Vdc. The serial data
check test occurs automatically, but only when the receiver BITE self-test is actuated.

4, MAINTENANCE
The following adjustments should not be performed as a routine maintenance procedure, but only when a
failure indicates a definite need. A11 tests should be performed with all connections in normal contact, unless
otherwise specified.
4.1 VCO Adjustment
Perform this procedure to align the VCO.
a. Connect equipment as shown in figure 1.
NOTE
A11J3 mates with A5J2 through a hole in the

chassis. It will be necessary to remove the A5
assembly to gain access to A11J3.
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FREQUENCY
‘ > COUNTER
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ASSEMBLY A11 | HP1s0T wiTH
HP-85538 RF HEAD

590A-047

Figure 1. BFO VCO Alignment

b. Set the front panel controls as foilows:
° Frequency to 10.000000 MHz
o MODE to USB
. BFO to 0.00 kHz
C. Monitor TP1 with a digital voltmeter. Adjust C20 for 7.0 Vdc.

d. Check that the BFO output frequency (as a function of the front panel BFO settings) agrees with
table 2. (BFO output amplitude should always be 0 dBm *2dB.)

Table 2. BFO Frequency Offset

BFO Offset BFO Output Approximate
Frequency Selected Frequency Voltage at TP1

0.00 kHz 455.00 kHz
+9.99 kHz 445.01 kHz
-9.99 kHz 464.99 kHz

o

Fully reconnect the A11 assembly to the Receiver. Initiate BITE self-test. Receiver must pass all
tests associated with the A11 assembly. Testis complete.
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5. PARTS LIST

Table 3 is a comprehensive parts list of all replaceable componentsin BFO Assembly A11. When ordering
parts from the factory, include a full description of the part. Use figure 2, BFO Assem bly A11 component
location diagram to identify parts.

6. SCHEMATIC DIAGRAM

Figure 3 is the BFO Assembly A11 schematic diagram.
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Table 3. BFO Assembly A11 Parts List (PL 10073-4600, Rev. R)

Ref. Desig. Part Number Description

Al M39014/02-1310 CAP .1 UF

C2 C26-0025-470 CAP, TANT,47UF,25V

3 M39014/02-1310 CAP .1 UF

c4 M39014/01-1535 CAP .01UF

cs CKO5BX 102K CAP 1000PF 10% 200V CER
o M39014/02-1310 CAP .1 UF

c7 M39014/02-1310 CAP .1 UF

c8 M39014/02-1310 CAP .1 UF

Q9 M39014/01-1535 CAP .01UF

c10 M39014/01-1535 CAP .O1UF

C11 M39014/01-1535 CAP .01UF

C12 M39014/01-1535 CAP .01UF

c13 CK058X 102K CAP 1000PF 10% 200V CER
ci14 M39014/02-1310 CAP .1 UF

C15 M39014/02-1310 CAP .1 UF

Cc16 M39014/02-1310 CAP .1 UF

c17 C26-0025-680 CAP,FXD,ELCTLT,68UF

c18 M39014/02-1310 CAP .1 UF

c19 M39014/01-1535 CAP .01UF

C20 C84-0003-004 CAP,VAR,CER,9-35 PF

C21 CK0O5BX 102K CAP 1000PF 10% 200V CER
C22 CK0O5BX 102K CAP 1000PF 10% 200V CER
C23 C26-0025-680 CAP,FXD,ELCTLT,68UF

C24 C25-0003-107 35V TMFD TANT

C25 C25-0003-004 CAP FXD ELECT 33UF

C26 C26-0025-100 CAP, TANT, 10UF, 25V

C27 M39014/02-1310 CAP .1 UF

Cc28 C25-0001-301 TANT CAP 1UF 20V

C29 C26-0016-151 CAP,150UF,16V

C30 M39014/02-1310 CAP .1 UF

C31 C26-0025-100 CAP, TANT, 10UF, 25V

C32 M39014/02-1310 CAP .1 UF

C33 M39014/02-1310 CAP .1 UF

C34 M39014/02-1310 CAP .1 UF

C35 C25-0001-301 TANT CAP 1UF 20V

C36 M39014/02-1310 CAP .1 UF

C37 M39014/02-1310 CAP .1 UF

C38 M39014/02-1310 CAP .1 UF

C40 M39014/02-1310 CAP .1 UF

4 M39014/02-1310 CAP .1 UF

C42 M39014/02-1310 CAP .1 UF

c43 M39014/02-1310 CAP .1 UF

c44 6628-0660 CAP 5600PF 5% 300V MICA
c45 CMO6FD272J03 CAP 2700PF 5% 500V MICA
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Ca6
c47
c48
c49
C50
51
C52

Part Number

CMO06FD751J03
C-2503
6628-0660
CMO6FD272J03
M39014/02-1310
M39014/01-1535
M39014/01-1535
10073-7118
10073-7118
10073-7118
10073-7118
10073-7118
10073-7118
10073-7118
10073-7118
10073-7118
10073-7118
1N6263

1N3064
1N3064
1N3064

J-0031

J-0031

J-0031
J46-0032-010
MS14046-9
MS75084-3
MS75084-10
L08-0001-001
MS14046-7
Q35-0003-000
2N2369
Q35-0003-000
2N2907

2N2907

2N2222

2N2222

2N2907

2N2907
2N2222

2N5088
2N2222
R65-0003-201
R65-0003-102
R65-0003-513

Table 3. BFO Assembly A11 Parts List (PL 10073-4600, Rev. R) (Cont.)

Description

CAP 750PF 5% 500V MICA
CAP 820PF 2% 300V MICA
CAP 5600PF 5% 300V MICA
CAP 2700PF 5% 500V MICA
CAP .1 UF

CAP.01UF

CAP .01UF

DIODE HYPERABRUPT SILICON
DIODE HYPERABRUPT SILICON
DIODE HYPERABRUPT SILICON
DIODE HYPERABRUPT SILICON
DIODE HYPERABRUPT SILICON
DIODE HYPERABRUPT SILICON
DIODE HYPERABRUPT SILICON
DIODE HYPERABRUPT SILICON
DIODE HYPERABRUPT SILICON
DIODE HYPERABRUPT SILICON
DIODE,HOT CARRIER

DIODE

DIODE

DIODE

CONNECTOR, COAX, SNAP-ON
CONNECTOR, COAX, SNAP-ON
CONNECTOR, COAX, SNAP-ON
HEADER, 10 PIN DISCRETE
COIL, RF27 UH 10%

COIL,RF 1.8 UH 10%

COIL, RF 6.8 UH 10%
CHOKE,WIDEBAND
COIL,RF18 UH10%

XSTR, JFET, HIGH GM

XSTR, SS/RF, NPN

XSTR, JFET, HIGH GM

XSTR, SS/GP, PNP

XSTR, SS/GP, PNP

XSTR, SS/GP, NPN

XSTR, SS/GP, NPN

XSTR, S5/GP, PNP

XSTR, SS/GP, PNP

XSTR, SS/GP, NPN

XSTR, SS/GP

XSTR, SS/GP, NPN

RES, 200 5% 1/4W CARFILM
RES,1.0K 5% 1/4W CAR FILM
RES,51K 5% 1/4W CAR FILM

R-2368/URR
A11 BFO ASSEMBLY
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R4

RS

R6

R7

R8

R9

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
T1

TP1
TP2
TP3
TP4
TP5
TP6

Part Number

R65-0003-270
R65-0003-201
R65-0003-472
R65-0003-152
R65-0003-100
R65-0003-151
R65-0003-101
R65-0003-201
R65-0003-101
R65-0003-270
R65-0003-513
R65-0003-102
R65-0003-562
RN55D5621F
R65-0003-562
R65-0003-561
RN55D6810F
RN55D6810F
RN55D9091F
RN55D3321F
RN55D6810F
RN55D6810F
R65-0003-472
R65-0003-472
R65-0003-103
R65-0003-472
R65-0003-102
R65-0003-103
R65-0003-103
R65-0003-222
R65-0003-472
R65-0003-273
R65-0003-103
R65-0003-472
R65-0003-102
R65-0003-151
R65-0003-750
R65-0003-103
10073-7003
J-0071

J-0066

J-0069

J-0070

J-0068

J-0072

Table 3. BFO Assembly A11 Parts List (PL 10073-4600, Rev. R) (Cont.)

Description

RES,27 5% 1/4W CAR FILM
RES,200 5% 1/4W CAR FILM
RES,4.7K 5% 1/4W CAR FILM
RES,1.5K 5% 1/4W CAR FILM
RES,10 5% 1/4W CAR FILM
RES, 150 5% 1/4W CAR FILM
RES,100 5% 1/4W CAR FILM
RES,200 5% 1/4W CAR FILM
RES,100 5% 1/4W CAR FILM
RES,27 5% 1/4W CARFILM
RES,51K 5% 1/4W CARFILM
RES, 1.0K 5% 1/4W CAR FILM
RES,5.6K 5% 1/4W CAR FILM
RES,5620 1% 1/8W MET FLM
RES,5.6K 5% 1/4W CAR FILM
RES,560 5% 1/4W CAR FILM
RES,681.0 1% 1/8W MET FLM
RES,681.0 1% 1/8W MET FLM
RES,9090 1% 1/8W MET FLM
RES,3320 1% 1/8W MET FLM
RES,681.0 1% 1/8W MET FLM
RES,681.0 1% 1/8W MET FLM
RES,4.7K 5% 1/4W CAR FILM
RES,4.7K 5% 1/4W CAR FILM
RES, 10K 5% 1/4W CAR FILM
RES,4.7K 5% 1/4W CAR FILM
RES,1.0K 5% 1/4W CAR FILM
RES,10K 5% 1/4W CAR FILM
RES, 10K 5% 1/4W CARFILM
RES,2.2K 5% 1/4W CAR FILM
RES,4.7K 5% 1/4W CAR FILM
RES,27K 5% 1/4W CAR FILM
RES, 10K 5% 1/4W CAR FILM
RES,4.7K 5% 1/4W CAR FILM
RES,1.0K 5% 1/4W CAR FILM
RES,150 5% 1/4W CARFILM
RES,75 5% 1/4W CAR FILM
RES, 10K 5% 1/4W CAR FiLM
TRANSFORMER

TIP JACK, BROWN

TIP JACK, RED

TIP JACK, ORANGE

TIP JACK, YELLOW

TIP JACK, GREEN

TIP JACK, BLUE
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Table 3. BFO Assembly A11 Parts List (PL 10073-4600, Rev. R) (Cont.)

Ref. Desig. Part Number Description

uit 165-0004-001 IC 12013 PLASTICECL

U2 105-0000-090 IC 741590 PLASTICTTL

u3 105-0000-168 IC 74LS168 PLASTICTTL

u4d 105-0000-000 IC 741500 PLASTICTTL

us 165-0004-001 IC 12013 PLASTICECL

ueé 170-0002-001 IC MC145156 PLASTIC CMOS

uz 101-0000-019 IC 4050B PLASTIC CMOS

us 105-0000-000 IC 74LS00 PLASTICTTL

VR1 111-0001-001 ICVR 7805 +5V 1.5A 4%
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A12/A21 REFERENCE GENERATOR ASSEMBLY
1. GENERAL DESCRIPTION

Reference Generator Assembly A12 s a single phase locked loop synthesizer which locks to a highly stable
frequency standard and derives the various reference frequencies required to accurately control the Receiver.

The frequency standard employed may be either an internal or external standard and is a 1 MHz source.

Frequency Standard Assembly A21 supplied with the radio is a self-contained, sealed unit which plugs directly
into the A12 assembly via a nine pin connector. The unit supplied with this Receiver has a stability of 1x10-7 at
1 MHz.
Since the reference frequencies supplied by the A12 assembly are derived from the frequency standard used,
they will have the same accuracy and stability as the standard. The following reference outputs are provided
by the A12 assembly for Receiver operation.

° 40 MHz - to Second Converter Assembly A3, 0 dBm

° 1 MHz - to BFO Assembly A11, TTL

o 1 MHz - to Synthesizer Assembly A10, TTL
Additionally, the rear panel contains BNC type connector J6 allowing access to the buffered frequency
standard output of 1 V;m¢/50 ohms. BNC connector J5 provides a 50 ohm input for an external 1 Vims
frequency standard. Rear panel switch S1(INT/EXT standard select) chooses the standard to be used.
2. INTERFACE CONNECTIONS

Table 1 details the A12 input/output connections and other relevant data.

Table 1. Reference Generator A12 Interface Connection

Connector Function Characteristics

40 MHz Reference 40 MHz, 0 dBm, 50 ohms (Not Used)
Second LO Output 40 MHz, 0 dBm, 50 ochms

External Standard Input 1 Vims. 50 ohms

Standard Output 1 Vims, 50 ohms

800 kHz Reference Output TTL (Not Used)
1 MHz Reference Output TTL

40 MHz Lock Detector 0 Vdc = PLL Locked
Output

1 MHz BITE Qutput 0Vdc = 1 MHz ok
Key
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Connector

J7-5

J8-1

18-2
18-3
1941

J9-8
19-9

Table 1. Reference Generator A12 Interface Connection (Cont.)

Function

800 kHz BITE Output
+ 5 Volts Unregulated
+ 15 Volts
+ 24 Volts
Ground
A21 XTAL Oven Power

Key
A21 TCXO Power

Frequency Standard A21
Output

Gnd
Gnd
Same as }8-1
Gnd
Same as J8-3
Spare
Spare

Spare

1 MHz Reference Output

3. CIRCUIT DESCRIPTION

Characteristics

0 Vdc = 800 kHz ok
200 mA

30 mA
10 mA

+ 24 (draws 100 mA only when 1 x 10-8 ppm A21
option is chosen)

+15V, 100 mA
0.5Vims, 1.5, 0r 10 MHz

Voltage controlled crystal oscillator (VCXO) stage Q11 free runs at 40 MHz and provides all the outputs listed
insection 1 after the required buffering and/or frequency division. The VCXO acquires its stability by
providing a 1 MHz IF to one port of phase comparator U1 where phase comparison of the 1 MHz reference
signal derived from the frequency standard occurs. Any difference in phase and/or frequency between these
two signals produces an error signal by the phase comparator which causes the VCXO to tune in the direction
which will reduce the error. In so doing, the VCXO frequency of 40 MHz acquires the stability and accuracy of
the much lower frequency supplied by the frequency standard.

3.1 Frequency Standard Assembly A21

The frequency standard supplied with the Receiveris a self-contained, sealed unit and plugs directly into A12

connector J9. It has a stability of 1 x 10-7 at 1 MHz.

3.2 PLL Reference Generation

Phase comparator U1 obtains a 1.000000 MHz reference signal derived from either an internal or an external
frequency standard whose frequency may be 1, 5, or 10 MHz. The rear panel INT/EXT standard select switch S 1
chooses the desired source.
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3.2.1 Internal Standard Select

When the standard select switch isin the INT position, + 24 voltsand + 15 volts are applied via J8 and J9 to
Frequency Standard Assembly A21. The + 24 voltline draws no current.

The + 15 volts power the A21 TCXO, and causes a 0.5 V. m, signal at the A21 frequency to appear at J9 (Pin 1)
RF output. Thissignal is applied to switch Q2, which is biased on by the + 15 volts. This allows the internal
standard signal to pass. Simultaneously, the + 15 volts biases PIN diode CR1 on, which provides a low
impedance path to ground for any signals that might be at the J3 external standard input. The signal present
atthe Q1-Q2 outputis applied via buffer Q8 through J4 to the rear panel at a 1 V,s/50 ohm level. Itis also
applied to limiter stage Q9-Q10 where it is converted to a TTL level to driver U7. U7 in turn drives divide by 1,
5, or 10 counter U3 which produces a constant 1 MHz reference output to U1. The actual divisor ratio depends
upon the frequency standard chosen, and is determined by the locations of a jumper wire on the A12
assembly at the U3 output. This jumper is normally factory set.

3.2.2 External Standard Select

When the standard select isin the EXT position, the + 24 and + 15 volts are removed from the A21 assembly
turning it off. Simultaneously, + 15 volts is removed from Q2 and CR1 turning them both off. Since the low
impedance path to ground caused by CR1 is now a high impedance, signals at J3 from an external standard
may pass unattenuated through Q1.

3.3 Phase Comparison Circuits

Phase comparator U1 compares the frequency standard derived 1 MHz reference signal to a VCO derived 1
MHz IF signal. When these two signals are equal in frequency and phase, U1 outputs at TP1 and TP2 are
essentially 5 Vdc. This holds all transistors in the charge pump circuit (Q4, Q5, Q6) off. The dc voltage across
C16is constant, Q3 is conducting, and the control voltage developed across R13 at TP1 is constant. This holds
the VCO frequency constant and equal to a multiple of the frequency standard.

Assume that the VCO frequency decreases due to temperature variations. This causes the 1 MHz IF frequency
to decrease. Comparison at U1, pins 1 and 3, cause TP2 to pulse low, and in so doing, turn on Q6 since the Q6
base-emitter circuit is now forward biased. (Q5 remains off.) Q6 collector voltage drops and forward biases
the Q4 base-emitter junction turning Q4 on. Q4 now starts driving charge into C16 raising the C16 potential.
This in turn causes Q3 to conduct harder, and the control voltage developed across R13 at TP1 increases. As
the control voltage increases, the VCO frequency increases until the IF frequency is again equal to the
reference frequency at the U1 inputs. At this point, TP2 switches to + 5 Vdc and equilibrium is obtained. C16
holds this higher dc level to maintain the new higher VCO frequency.

Assume that the VCO frequency increases. This causes the 1 MHz IF frequency to decrease. Comparison at U1,
pins 1 and 3, cause TP3 to pulse low, and in so doing, bias Q5 into conduction. (Q6 and Q4 remain off.) C16
now has a low impedance discharge path and charge is drawn out. This drops its voltage. This causes Q3 to
conduct less and less control voltage is developed across R13. As this voltage decreases, the VCO frequency
decreases until the inputs at U1 are again equal in frequency/phase. At this point, TP3 switches to + 5 Vdc and
equilibrium is obtained. C16 holds this lower dc level to maintain the new lower VCO frequency.

3.4 VCXO Operation and Control

A charge pump circuit consisting of Q4, Q5, and Q6 in conjunction with filter network C1 6,C17,and R14
converts the two phase comparator outputs into an analog dc control voltage. Buffer amplifier Q3 applies
this control voltage to varactor diodes CR7 and CR8 in the VCXO. As the capacitance of these diodes change
due to control voltage fluctuations, JFET oscillator stage Q11 shifts in frequency. This stage is crystal
controlled by U1 and operates at a nominal frequency of 40.000000 MHz. VCXO output passes through
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amplifier stages Q12, Q15, and onto divide by 10 counter U5. The 4 MHz from U5 is applied to divide by 4
counter U2 which applies a 1 MHz signal to the second port of phase comparator U1 to complete the feedback
1o0p.

3.5 A12 Reference Generator Qutputs

The 40.0000000 MHz from amplifier stage Q12 is amplified to 0 dBm by Q13 and applied through J1 to Second
Converter Assembly A3 mixer U1 where it functions as a second local oscillator (LO) for the receiver.

Q12 also feeds amplifier stage Q14 which routes a 40.000000 MHz, 0 dBm signal to J2. Thissignal is not used
in this application.

The 4 MHz from divider U5 is applied to divide by 5 counter U6. U6 TTL output at 800 kHz is not used in this
application. US also feeds 4 MHz to divide by 4 counter U4. U4 TTL output at 1 MHz is fed through U6 to
function as a reference signal for beat frequency oscillator (BFO) Assembly A11, and the Synthesizer Assembly
A10.

3.6 BITE Circuits

Q7 monitors the phase comparator (U1) outputs. If either output goes low and remains low for a period of
time exceeding the time constant of R19-C19, one of the two diodes (CR5 or CR6) will conduct. This turns Q7
on the develops a + 5 Vdc level indicating an out of lock condition. This immediately flags the BITE
monitoring circuits on Control Assembly A14 to display a front panel fault light indicator.

The 800 kHz TTL signals from U6 feed detector stage Q18/Q19 and 1 MHz TTL signals from U4B feed detector
stage Q16/Q17. Both these detectors will provide a 0 Vdc level when the 800 kHz and 1 MHz reference signals
are presentand a + 5 Vdc level when they are not. These two signals are checked only when the receiver BITE
self-testis actuated.

4. MAINTENANCE

The following adjustments should not be performed as a routine maintenance procedure, but only when a
failure indicates a definite need. All tests are performed with all connections in normal contact unless
otherwise specified.

4.1 40 MHz Outputs Adjustment

Perform the following procedure to adjust the 40 MHz outputs.

a. Connect equipment as shown in figure 1.
SPECTRUM
RECEIVER 40 MHZ REFERENCE ANALYZER
ASSEMBLY A12 1 —»|  HP-140T WITH
HP-8553B RF HEAD

590A-048

Figure 1. 40 MHz Outputs Adjustments
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b. Set receiver controls to the following:
o Frequency to 10.000000 MHz
° Mode to USB
. . INT/EXT Standard to INT
C. Monitoring J1, adjust T3 and then T4 for a peak indication at 40 MHz. (Approximately 0 dBm).
d. Disconnect the spectrum analyzer from J1, connect it to J2, and adjust TS for a peak indication at
40 MHz. (Approximately 0 dBm.) Test is complete. Disconnect the spectrum analyzer from J2
and reconnect the coaxial cable going to A3.

4.2 A21 Frequency Standard Adjustment

Perform the following procedure to adjust the A21 frequency standard.

a. Connect equipment as shown in figure 2. Set receiver INT/EXT Standard switch to INT.
FREQUENCY
STANDARD FREQUENCY
RECEIVER OUTPUT NT
REARPANEL U6 —p|  COUNTER
HP 5383 A or
EQUIVALENT
590A-049

Figure 2. A21 Frequency Standard Adjustment
NOTE

The receiver should be on for at least 60 minutes
prior to this alignment.

b. Remove the screw on top of the A21 assembly to gain access to the frequency adjustment.
Adjust this control (using a JFD-type nonmetallic alignment tool) to the frequency stamped on

top of the assembly. (The accuracy of this setting is crucial to the VCO adjustment so perform this
test carefully.)

C. Testis complete. Replace screw in A21 assembly.
4.3 VCO Adjustment
Perform the following procedure to adjust the VCO.

a. Make sure that the INT/EXT Standard switch is in the INT position and that the A21 frequency
standard is properly adjusted on frequency.

b. Monitor TP1 with a digital voltmeter. Adjust C36 for 7.4 Vdc. Testis complete.
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5. PARTS LIST

Table 2 is a comprehensive parts list of all replaceable components in Reference Generator Assembly A12.
When ordering parts from the factory, include a full description of the part. Use figure 3, Reference
Generator Assembly A12 component location diagram to identify parts.

6. SCHEMATIC DIAGRAM

Figure 4 is the Reference Generator Assembly A12 schematic diagram.
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Table 2. Reference Generator Assembly A12 Parts List (PL 10073-4700, Rev. AB)

Ref. Desig.

C1

C2

a

ca

5

C6

c7

cs8

a9

c10
i
C12
13
C14
C15
C16
17
c18
c19
C20
2
C22
C23
C24
C25
C26
c27
Cc28
C29
C30
3
C32
C33
C34
C35
C36
c37
C38
C39
Cc40
C41
C42
c43
C44

Part Number

M39014/02-1320
M39014/02-1320
M39014/02-1310
C26-0025-339
M39014/02-1310
C26-0025-339
M39014/02-1310
C26-0025-339
M39014/01-1535
M39014/02-1310
M39014/02-1310
M39014/02-1310
C€26-0035-100
M39014/02-1310
C€26-0035-470
C26-0025-339
M39014/02-1310
M39014/02-1310
C25-0001-301
C26-0025-339
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
CKO05BX 102K
CKO05BX 102K
M39014/02-1310
C26-0025-680
M39014/01-1535
CM04CD150J03
C€85-0001-002
M39014/01-1535
M39014/01-1535
CMO04ED470J03
M39014/01-1535
M39014/02-1310
M39014/01-1535
M39014/02-1310
M39014/01-1535

Description

CAP .47UF 10% 50V CER-R
CAP .47UF 10% 50V CER-R
CAP .1UF 10% 100V CER-R
CAP 3.3UF 20% 25V TANT
CAP .1UF 10% 100V CER-R
CAP 3.3UF 20% 25V TANT
CAP .1UF 10% 100V CER-R
CAP 3.3UF 20% 25V TANT
CAP .01UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP 10UF 20% 35V TANT
CAP .1UF 10% 100V CER-R
CAP 47UF 20% 35V TANT
CAP 3.3UF20% 25V TANT
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP 1.0UF 20% 20V TANT
CAP 3.3UF 20% 25V TANT
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP 1000PF 10% 200V CER
CAP 1000PF 10% 200V CER
CAP .1UF 10% 100V CER-R
CAP 68UF 20% 25V TANT
CAP .01UF 10% 100V CER-R
CAP 15PF 5% 500V MiCA
CAP VAR 1-10PF PIST
CAP .01UF 10% 100V CER-R
CAP .01UF 10% 100V CER-R
CAP 47PF 5% 500V MICA
CAP .01UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .01UF 10% 100V CER-R
CAP .1UF 10% 100V CER-R
CAP .01UF 10% 100V CER-R
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Table 2. Reference Generator Assembly A12 Parts List (PL 10073-4700, Rev. AA) (Cont.)

Ref. Desig.

45
C46
c47
48
€49
C50
C51
C52
53
C54
C55
C56
C57
Cs8
59
C60
C61
C62
C63
C64
C65
C66
c67
C68
C69
C70
c71
C72
C73
C74
C75
C76
c77
Cc78
c79
80
81
€82
83
84
85
86
87
CR1
CR2

Part Number

CMO04EDS60J03
M39014/01-1535
M39014/01-1535
M39014/01-1535
M39014/01-1535
M39014/02-1310
M39014/01-1535
CMO04ED560J03
M39014/01-1535
M39014/01-1535
M39014/02-1310
M39014/01-1535
M39014/01-1535
M39014/01-1535
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
M39014/02-1310
C26-0016-151
M39014/02-1310
M39014/02-1310
C26-0025-100
M39014/02-1310
M39014/02-1310
C€26-0050-100
M39014/02-1310
M39014/02-1310
C26-0025-470
M39014/02-1310
CK05B8X102K
M39014/01-1535
M39014/02-1310
CKO05BX 102K
M39014/01-1535
M39014/01-1535
M39014/02-1310
M39014/02-1310
M39014/01-1535
M39014/01-1535
M39014/01-1535
10121-4720
D12-0007-001
TN3064

Description

CAP 56PF 5% 500V MICA
CAP .01UF

CAP .01UF

CAP .01UF

CAP .01UF

CAP .1 UF

CAP .01UF

CAP 56PF 5% 500V MICA
CAP .01UF

CAP .01UF

CAP .1 UF

CAP .01UF

CAP .01UF

CAP .01UF

CAP .1 UF

CAP .1 UF

CAP .1 UF

CAP .1 UF

CAP .1 UF

CAP .1 UF
CAP,150UF,16V

CAP .1 UF

CAP .1 UF

CAP, TANT, 1