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Harris RF Communications warrants the equipment purchased hereunder to be free 
from defect in material and workmanship under normal use and service, when used 
for the purpose of which the same was designed, for a period of one year from the 
date of delivery, provided that notice of such defect is given to Harris RF 
Communications within sixty (60) days after the discovery thereof and provided that 
inspection by Harris RF Communications indicates the parts are defective to Harris 
RF Communications' reasonable satisfaction. Harris RF Communications' obligations 
under this warranty are limited to the repair or replacement of defective parts and the 
return of such repaired or replaced parts to the purchaser FOB factory. At Harris RF 
Communications’ option, any defective part shall be returned to Harris RF 
Communications' factory for inspection, properly packed and all expenses prepaid. 
No parts shall be returned unless the purchaser first obtains a return authorization 
number, which will be furnished on request. Electron tubes are warranted in 
accordance with the manufacturer's standard tube warranty policy, which will be 
furnished on request. Equipment furnished by Harris RF Communications, but 
manufactured by another, bearsonly the warranty given by such other manufacturer, 
which will be furnished upon request. NO WARRANTIES OTHER THAN THOSE 
SET FORTH IN THIS SECTION ARE GIVEN OR ARE TO BE IMPLIED INCLUDING 
IMPLIED WARRANTY FOR MERCHANTABILITY OR FITNESS FOR THE INTENDED 
PURPOSE, WITH RESPECT TO THE EQUIPMENT FURNISHED HEREUNDER 
AND HARRIS RF COMMUNICATIONS SHALL IN NO EVENT BE LIABLE FOR 
CONSEQUENTIAL DAMAGES, OR FOR LOSS, DAMAGES, OR EXPENSE DIRECTLY 
OR INDIRECTLY ARISING FROM THE USE OF THE PRODUCTS, OR ANY 
INABILITY TO USE THEM EITHER SEPARATELY OR IN COMBINATION WITH 
OTHER EQUIPMENT.
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I1.

I
2.

3. Lift the neck. (Figure 1) IFigure I
4.

I5. Take a deep breath and open your mouth widely.

16.

7.

Figure 28.

9.

someone
Figure 3

I »

I
Figure 413. Do not give liquids while victim is unconscious.

ARTIFICIAL RESPIRATION (MOUTH-TO-MOUTH METHOD)

I'

Start mouth to mouth breathing immediately,seconds 
count. Do not wait to loosen clothing, warm the 
casualty, or apply stimulants.

Remove your mouth and let casualty's chest deflate. 
(Figure 4)

Continue mouth-to-mouth breathing without interruption 
at the rate of 10 to 12 breaths a minute. If any air retained 
in the stomach after exhalation by casualty, press gently on 
stomach to expel air.

If chest does not rise, check for obstruction in casualty's 
mouth; clear foreign material by turning the head to one 
side and using finger, tissues etc. Check neck extension 
and recommence mouth-to-mouth breathing.

Loosen casualty's clothing 
Summon medical aid. 
Keep the casualty warm.

12. Do not leave casualty when he revives, be ready to resume 
artificial respiration if necessary.

Lay casualty on his back and place any available jacket or 
blanket under his shoulders.

Move forehead back as far as possible and open mouth by 
lifting jaw forward. (Figure 2)

11. Don't give up. Continue without interruption until the 
casualty is revived, or until a doctor pronounces the casualty 
is dead. Four hours or more may be required.

10. While mouth-to-mouth breathing is continued have 
else;

a.
b.
c.

Pinch casualty s nose and blow into casualty until you see 
the chest rise. (Figure 3)



GENERAL INFORMATION

TABLE OF CONTENTS

I SECTION 1

Paragraph PageI
1

I

I
3.1 3-1

I
I
I

i

1-1 
1-2 
1-2 
1-2 
1-2 
1-3 
1-3 
1-3 
1-3

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

2.1

2.3
2.4
2.4.1

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11

4-1 
4-1 
4-1 
4-1 
4-2
4-2 
4-2 
4-2 
4-5 
4-6
4-6

2.5.1
2.5.2
2.5.3
2.5.4

2.5.6
2.6
2.7
2.8

PART 1 INTRODUCTION
General Description
Frequency Tuning and Stability 
Receiving Modes
Automatic Gain Control . . .
Spurious Performance ....
Remote Control
Reliability and Maintenance 
Interface Capability ....
Options and Accessories . . .

PART 4 FUNCTIONAL DESCRIPTION
General
Input Filter Assembly  
RF/IF Assembly
IF Filter Assembly  
IF Amplifier Assembly
Audio Output Assembly
Audio Amplifier Monitor Assembly . . 
Synthesizer  
Automatic Frequency Control (AFC) . . 
Control Interface  
Display

PART 3 OPERATION
General

2-1 
2-1 
2-1 
2-1 
2-5 
2-5 
2-5 
2-5 
2-7 
2-7 
2-7 
2-7 
2-9 
2-9 
2-9

PART 2 INSTALLATION AND INTERFACE DATA
Power Requirements  
Site Selection  
Interconnection Requirements  
Antennas and Transmission Lines  
Doublet Antenna Kits  
Typical Systems  
Standard RF-550 System  
RF-572 Option  
RF-573 Option  
RF-574 Option  
RF-550 with RF-794RE or RF-576  
RF-550 Internal Strapping Option  
RF-550 with FSK Converter  
Mounting  
Cables



GENERAL INFORMATION

TABLE OF CONTENTS

SECTION I

ParagraphI Page

I

3.1 3-1

1

I
I
I

i

I

2-1 
2-1 
2-1 
2-1 
2-5 
2-5 
2-5 
2-5 
2-7 
2-7 
2-7 
2-7 
2-9 
2-9 
2-9

1-1 
1-2 
1-2 
1-2 
1-2 
1-3 
1-3
1-3 
1-3

1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9

2.1
2.2
2.3
2.4
2.4.1
2.5
2.5.1
2.5.2
2.5.3
2.5.4
2.5.5
2.5.6
2.6
2.7
2.8

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.1 1

4-1 
4-1 
4-1 
4-1 
4-2 
4-2 
4-2 
4-2 
4-5
4-6 
4-6

PART 3 OPERATION
General

PART 1 INTRODUCTION
General Description
Frequency Tuning and Stability 
Receiving Modes
Automatic Gain Control . . .
Spurious Performance ....
Remote Control
Reliability and Maintenance 
Interface Capability ....
Options and Accessories . . .

PART 4 FUNCTIONAL DESCRIPTION
General  
Input Filter Assembly  
RF/IF Assembly  
IF Filter Assembly  
IF Amplifier Assembly  
Audio Output Assembly  
Audio Amplifier Monitor Assembly . . 
Synthesizer  
Automatic Frequency Control (AFC) . . 
Control Interface
Display

PART 2 INSTALLATION AND INTERFACE DATA
Power Requirements  
Site Selection  
Interconnection Requirements  
Antennas and Transmission Lines
Doublet Antenna Kits  
Typical Systems  
Standard RF-550 System  
RF-572 Option
RF-573 Option
RF-5 74 Option
RF-550 with RF-794RE or RF-576 
RF-550 Internal Strapping Option
RF-550 with FSK Converter  
Mounting  
Cables



GENERAL INFORMATION

TABLE OF CONTENTS (Cont)

PageParagraph

I
I

LIST OF TABLES

J

I

I

ii

Expanded or Modified Capability Options  
Installation or Mounting Variation Options  
Peripheral Options  
RF-550 Rear Panel Terminal Board In/Out Interface . 
RF-550 Rear Panel Remote Connector In/Out Interface 
Calculation of Doublet Antenna Element Lengths . .
RF-550 Internal Strapping Options  
RF-550 Systems Cabling  
Operating Instruction for All Receive Modes .... 
RF-550 Controls and Indicators  
Troubleshooting  
Conversion of dBm to Volts RMS Across 50 Ohms . 
List of IC’s Used in the RF-550 
Binary Code Vs. Switch Position  
Parts List  
Index to Manufacturer Codes

5-1 
5-1 
5-2 
5-5 
5-5 
5-5 
5-5 
5-6 
5-9

5..1
5.2
5.2.1
5.3
5.4
5.5
5.6
5.7
5.8

6-1
6-1
6-1
6-1
6-2
6-3

PART 6 CHASSIS AND FRONT PANEL
General
Front Panel and Chassis Component Locations 
Frequency Control Switches
Meter Calibrate PW Board
Display PW Board
Mother Board, A2A6A11

Page 
1-4 
1-5
1- 6
2- 3 
2-3 
2-5 
2-9
2- 11
3- 3 
3-5 
5-3 
5-6
5- 10
6- 1 
6-4 
6-8

Table
1-1
1-2
1- 3
2- 1

2-3
2-4
2- 5-
3- 1
3-2
5-1
5-2
5- 3
6- 1
6-2
6-3

6.1
6.2
6.3
6.4
6.5
6.6

PART 5 MAINTENANCE
Fault Isolation
PW Board Repairs
MOS-FET Replacement
Conversion Between dBm and Volts RMS 
Mixers/lnjection Level
Test Adapters
Test Point Information
Logic Interpretation
Integrated Circuits and Mini-Modules . .



GENERAL INFORMATION

I LIST OF ILLUSTRATIONS

Page

I

I
I

1
O

I
I
I
1
1 iii

1- I
2- 2 
2-6 
2-7 
2-7 
2-7 
2-8 
2-10 
2-10 
2-11
2-12
2- 13
3- 1
3- 2
4- 3
5- 5 
5-6
5- 7
6- 11 
6-13 
6-19 
6-19
6-21 
6-21 
6-23 
6-27

Figure
1-1 RF-550 MF/HF Independent Sideband Receiver in Typical Equipment

Configurations  
RF-550 Input and Output Connections  
Typical Doublet Antenna Installations  
RF-550 Standard Receiver System  
RF-572 Option, System Cabling  
RF-573 Option, System Cabling  
RF-574 Option, System Cabling  
RF-550/RF-794RE System Cabling  
RF-550/RF-576 System Cabling  
RF-55O/FSK Converter System Cabling  
RF-550 Desk Mounting Dimensions  
RF-550 Standard Rack/Stack Mounting  
RF-550 Front Panel Controls and Indicators  
Standard and Optional Mode and Monitor Select Switch Configurations . . . 
Frequency Synthesizer Block Diagram  
Effect of Injection Level on Conversion Loss  
Test Adapter Cable Fabrication  
PWB Test Point Data Summary  
RF-550 Component Locations  
Front Panel Interconnection Diagram  
Meter Calibrate PWB, Component Locations  
Meter Calibrate PWB Schematic Diagram  
Display PWB Component Locations  
Display PWB Schematic Diagram  
Mother Board Schematic Diagram  
Chassis Interconnection Diagram

2-1
2-2
2-3
2-4
2-5
2-6
2-7
2-8
2-9 
2-10
2- 11
3- 1
3- 2
4- 1
5- 1
5-2
5- 3
6- 1
6-2
6-3
6-4
6-5
6-6 
6-7 
6-8



ABOUT THIS MANUAL

I
I

RF-550 MANUAL CONTENTS

TITLESECTION

Section 1.

I
I

Section 7.

Section 8.

I
I
I

This technical manual provides complete user information for RF-550 MF/HF Independent 
Sideband Communications Receivers having serial numbers of 402 or higher. For user in
formation on Receivers with serial numbers of 401 or lower, contact Harris Corporation, 
RF Communications Division, 1680 University Avenue, Rochester, New York, U.S.A. 14610.

The manual is divided into sections as shown below. Section 1 contains general information 
and instructions applicable to all assemblies. The remaining sections provide specific in
structions for individual assemblies.

Section 2.
Section 3.
Section 4.
Section 5.
Section 6.

Introduction
Installation and Interface Data
Operation
Functional Description
Maintenance
Chassis and Front Panel
Power Supply Assembly 
Input Filter Assembly 
RF/IF Assembly
Audio Amplifier Monitor Assembly 
USB/LSB Audio Output Assembly 
UUSB/LLSB Audio Output Assembly 
AFC, Phase Detector Assembly
AFC, IF Amplifier Assembly 
LLSB IF Amplifier Assembly 
LSB IF Amplifier Assembly 
USB IF Amplifier Assembly 
UUSB IF Amplifier Assembly 
IF Filter Assembly
Frequency Standard Assembly
High Band PLL Assembly 
Control I PWB Assembly
Control II PWB Assembly
Frequency Control, 10/1 MHz PWB Assembly 
Frequency Control, 100/10/1 kHz PWB Assembly 
Subcarrier Generator Assembly
Low Band PLL Assembly
VFO/BFO Translator Assembly

Part 1 
Part 2 
Part 3 
Part 4 
Part 5 
Part 6 
A2A3 
A2A4 
A2A5 
A2A6A1 
A2A6A2 
A2A6A3 
A2A6A4 
A2A6A5 
A2A6A6 
A2A6A7 
A2A6A8 
A2A6A9 
A2A6A10

I
II

Section 9.
Section 10. A2A7 
Section 11. A2A8 
Section 12. A2A9

A2A 10 
A2A11 
A2A12 

Section 13. A2A13 
Section 14. A2A14 
Section 15. A2A 15
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RF-550
i RECEIVERi
i MEMORY ERASE ------> AFC ERROR/VFO TUNING AUDIO 

CONTROL
MANUAL TUNING------> ----- > AFC MEMORY INDICATORS

AFC BREAK LOCK----- ► AFC LOCK INDICATORS

1.75 MHZ REFERENCE
EXTERNAL SPEAKER
8 OHM 2,5 WATTS

I
+10 OBM USB LINE OUTPUT,

I BFO'

+10 OBM LS8 LINE OUTPU11,75 MHZ

8 ♦ 10 DBM UUSB LINE OUTPUT1.75 MHZ

♦200V,

I ♦24V 1.75 MHZ ♦10 OBM LLSB OR FM LINE OUTPUT,

160 MHZ TO 
2ND MIXER♦ 15V

I -15V

-6V

1,75 MHZ■+5V

3B.5 
MHZ

250 KHZ 35 MHZ 160 MHZ

1 KHZ-100 KHZ

t
I
I LOCAL CONTROL INPUTS

REMOTE CONTROL INPUTS

A2A6A2 
USB/LSB 
AUDIO 
OUTPUT

OPTIONAL 
EXTERNAL 
REFERENCE
INPUT 1 OR 5 MHZ

158.35 -
188.25 
MHZ

A2A15
FREQUENCY TRANSLATOR/VFO/BFO

AMPL
ELECT

Cqj

TO A2A4 
FILTER 
CONTROL

198.25 -
198.35 

.MHZ .

-6DB 
-I6OB 
-20 OB

A2A10 
CONTRQI 
100 HZ C

^A2ABA6 H
LLSB IF AMPL }- 

^RF-562 OPTION |

A2A4
INPUT FILTER

—J 6 DIGIT I—
♦ FREO. 
| CONTROL□___

A2A12 
FREQ. CONTROL 
100/10/1 KHZ

IOLII 
CONTROL

A2A9 
CONTROL I

T" 
FILTER 
CONTROL

3.25-
3.35 MHZ

115/230 VAC
i 20% 
47 - 420 HZ

A2A 14 
LOW BAND 
PLL

A2A6A1
MONITOR AUDIO A
ANO CONTROL SEI

t
A2A6A5 
AFC IF AMPL

A2A7
FREQ. STO.
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(OPTIONAL HIGH 
STABILITY OSC RF-560)

VFO/BFO 
CONTROLTO 
TRANSLATOR

T50 OHM 
INPUT

ERENCE 
A2A6A4)

BW CONTROL 
AFC ENABLE 

1

F’
COHERENTAGC 
PILOT CARRIER 
SIGNALS ONLY

f AFC 
| SIG

rz
A2A11 
FREQ. CONTROL 
10/1 MHZ

A2A5
RF/IFAMPL

I 
HF INPUT! 

TRANSFORMER 
l(OPTION) 1

A2A6A4 
AFC PHASE 
DETECTOR

A2A3 
REGULATED 
POWER 
SUPPLIES

A2A8
HIGH BAND
PLL

GAIN ENABLE
CONTROL FUNCTIONS

VFO/BFO
CONTROL BFO ..........

! t

I A2A13
| SUBCARRIER

SX I
I________ I

[ ”| A2A6A3
1 . UUSB/LLSB
1 AUDIO

I --------- 1 1 OUTPUT
------L^Sampl |_UJ

I |_RF_56£ OPTIONj ' |__________

I I FM OEMOD/
1 fA2A6A6 1 1 1 FMAUDI°
L-WIFAMPLRF.568|—» | ?RUFT;6UBT0pT.0Nli

1.75 MHZ IfMORTimj__ | fflF-SBl OmOWJ

ANTENNA \|/ 
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-116/+9DBM I

I------ n
I RF-551 J 
1 PRESELECTOR I 
• OR 
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I HIGH Z
TR/



I
RF-550 SPECIFICATIONS

I
I Sensitivity

For 10 dB (Note: Sensitivity reduced below 1.5 MHz).

I

Audio Outputs

t IF Filter Bandwidths

0.4 kHz +1800 to +2200 Hz

1
Metering

Diversity Provision

I Remote Control Capability

be remoted by internal wiring change).

I

Power RequirementsI Note:

I

Noise Figure
Intermodulation Distortion

Image And IF Feedthru Responses 
Spurious Responses 

RF Gain Control

Frequency Range
Frequency Display

Frequency Stability

Temperature
Humidity

Size And Weight

OPTIONAL
USB
LSB

5.7 kHz
5.7 kHz

+300 to +6000 Hz 
-300 to -6000 Hz

*UUS8 (A2)
•USB (AD
•LSB (B1)
•LLS8 (B2)

;+n
N

0.5 dB Bandwidth
2.79 kHz
2.79 kHz
2.79 kHz
2.79 kHz

3 dB Points 
+1400 to+2600 Hz

VFO Mode
BFO Mode

Phase Jitter
Receive Modes

Cross Modulation 
Maximum Signal Input 

RF Input Impedance 
Automatic Frequency Control 

For Pilot Carrier

on front 
front pan< 

low — Attar

it panel (operates in all modes, 125 dB range), 
mel AGC Switch:
ack 10 ms, decay 1 second.

— Attack 10 ms, decay 0.1 second.

Signal levels are given in terms of signal generator voltage delivered to a 50 ohm load. Thus, in the terms 
used, 1.0 uV is equivalent to —107 dBm available signal generator power.

lanced line at 1 
.ocaI or remote speaker 
600 ohm local earphon 

OPTIONAL (Cont)
3 dB Bandwidth

1.2 kHz
3 dB Bandwidth

3.2 kHz
3.2 kHz
0.5 kHz
6.0 kHz
20.0 kHz

h'

Mode
RATT (850
Hz Shift)
RATT (170
Hz Shift)

3 dB Points 
+300 to +3500 Hz 
-300 to -3500 Hz 
± 250 Hz 
±3000 Hz 
± 10,000 Hz 0.5 dB Points 

+3250 to +6040 Hz 
+250 to +3040 Hz 
-250 to-3040 Hz 
-3250 to -6040 Hz 

ited to provide less than 500 usee differential time delay from 350 to 3040 Hz

0.1 to 30 MHz, in synthesized 100 Hz increments plus VFO.
6 digit electronic display.
— 1 part in 106 — standard with TCXO.

«2z or°5 XSSS S,abi'i'V COn,r°"ad °SCl"a'br' CaPab'e °'being driVB" ,rOm 
Selectable ON/OFF. Continuous tuning range ± 1000 Hz calibrated in 100 Hz increments.
Selectable ON/OFF. Continuous tuning range ± 1000 Hz calibrated in 100 Hz increments.
Less than 3° rms for 10 ms averaging time.
CW (Al), AM (A3), USB (A3J or A3A), LSB and 2 channel ISB (A3B) are standard. Optional modes: 4 
channel ISB (RF-562) or i 8 kHz deviation FM (F3) (RF-568). Radio teletype (Fl) and facsimile (F4) 
modes are available with an external demodulator.
CW: 0.15 uV Maximum f
AM: 1.5 uV Maximum J
USB, LSB, ISB: 0.35 uV Maximum
13 dB Maximum
In band third order: —40 dB or better for two equal 0.1 V signals falling within 3 kHz sideband filter. 
Out of band third order: —80 dB or better for two equal 5 mV signals falling at fp +30 kHz and fp +60 kHz. 
Out of band second order: —80 dB or better for two equal 5 mV signals falling at fp +30 kHz and 2fp +30 kHz. 
—20 dB or better for a 0.1 V 30% modulated interfering signal at fp +30 kHz (desired signal 0.01 V or less). 
Receiver protected for inputs to 10V rms.
50 ohm unbalanced (BNC jack).
Selectable ON/OFF.
Operates with reduced carrier levels of —6 dB, —16 dB, —20 dB, front panel adjustable.
Automatic acquisition range: ± 50 Hz.
Manual acquisition and tracking range: i 1000 Hz.
Lock error: 0 Hz (phase lock to carrier).
Coherent AGC selectable ON/OFF. Front panel indication of carrier lock.
—100dB
-80 dB
Manual control c
Three position fr

1) AGC sic..
2) AGC fast
3) AGC OFF.

AF output held constant within 3 dB from 1 uV to 1.0V input signal level.
For each sideband channel: +1 OdBm driving 600ohm balanced line at 1%distortion (transformer isolated). 
600 ohm source impedance (26 dB return loss). Local or remote speaker 2.5 watts at 5% distortion 8 
ohms. USB output used for AM and CW modes. 600 ohm local earphone jack, +10 dBm.
STANDARD

Mode
USB
LSB
AM/CW

•Filters are delay compensai 
(referenced to baseband).

RF Input Signal Level: 1 uV to 1V linear dB scale i 3 dB calibration switchable to all sideband channels. 
Audio Output Level: —6 to +14 dBm on 600 ohm output lines switchable to all sideband channels.
AGC voltages with controlled characteristic available from each sideband channel for use in external fre
quency diversity combiner.
Single combined AGC voltage available for use in external space or polarization diversity combiner. 
Three position front panel switch selects:

1) Local control
2) Remote control, synthesized frequency only (vernier can
3) Full remote control 

Full remote control includes:
— synthesized frequency — AGC speeds
— VFO ON/OFF plus analog voltage — receiver modes
— BFO ON/OFF plus analog voltage — AFC controls and indicators

—10 to +55°C operational —40 to +70°C storage 
0 to 95% 
STANDARD RACK MOUNT DESK MOUNT CASE
width 19 inches (48.3cm) width 19.5 inches (49.5cm)
height 7 inches (17.8 cm) height 7.5 inches (19.1cm)
depth 18.5 inches (47.0 cm) depth 18.5 inches (47.0 cm)
weight 45 pounds (20.4 kg) weight 48 pounds (21.8 kg)
115/230 Vac ± 10%, 47 to 400 Hz, 75 watts basic receiver, 90 watts with full options.



OPTIONAL EQUIPMENT AND SPARE PARTS

I
I

or call: (71 6) 244-5830, and ask for Marketing Department.

When placing an order, please specify the model number.

I

OPTIONAL EQUIPMENT FOR RF-550 RECEIVER
Model Name Use

RF-560

I
RF-561

I
I

Four Channel ISBRF-562

I
I

We will be happy to answer any questions you may have regarding these or any other items we manufac
ture. We also welcome your evaluation of our equipment and suggestions for other accessory items or 
spare parts.

High Stability Frequency 
Standard

Delay Compensated
ISB Filter

Delay compensated USB and 
LSB filters provide less than 
500 micro-sec. time delay 
differential from 350 to 3040 
Hz (referenced to baseband). 
Amplitude response is held 
to within 0.5 dB from 250 
to 3040 Hz.

Plug-in unit mounts 
internally in place of 
standard TCXO.

Plug-in option adds 
subcarrier assembly, 
delay compensated 
IF amplifier PW board 
assemblies in all posi
tions (see Section 8), 
and a UUSB/LLSB 
Audio Output PW 
Board Assembly (see 
Section 6).

HARRIS CORPORATION
RF Communications Division
Rochester, New York 
1461 0 U.S.A.
ATTN: MARKETING DEPARTMENT

HARRIS CORPORATION
RF Communications Division

.Ji

Adds four channel ISB capa
bility to the basic RF-550 
Receiver. Channel filters are 
are delay compensated for 
high speed data applications 
(same baseband characteristics 
as RF-561).

Plug-in option re
places related IF 
amplifier PW board 
assemblies with units 
incorporating delay 
compensated filters. 
See Section 8.

Listed below are optional accessories and spare parts kits available from Harris Corporation for use with the 
equipment described in this manual. To order any of these items, or to obtain more information concerning 
them, write to:

Descriptions

Provides 1 part in 10® stability.
1 MHz oscillator operates in 
an oven with proportional 
temperature control.



OPTIONAL EQUIPMENT FOR RF-550 RECEIVER (continued)

Model UseName Description

RF-563 Wideband ISB Filter

RF-564r
t
i

RF-565E

I
RF-566

B

t RF-567

I RF-583

I
t

Wide and Narrow Band 
RATT Filter Option

High Z RF Input 
Transformer

Step Tuning Frequency 
Control

Provides both wide and narrow 
band RATT filters included 
separately in the RF-564 and 
and RF-565 options.

Enhances reception with 
electrically short untuned 
antennas.
Provides step tuning from the 
front panel paddle switches.

Standard USB and LSB 
IF amplifiers are re
placed with PW board 
assemblies using 
wideband filters. Note 
that wideband charac
teristics make this 
option incompatible 
with 4 ISB.

Provides additional USB filter 
for optimum reception of 170 
Hz shift radio teletype. 
Amplitude response within 
3 dB from 1800 to 2200 Hz 
(referenced to baseband).

Option adds 1920- 
2020 type PWboard in 
place of standard 
1920-2080-1 board 
installed asA2A6A10. 
See Section 9. Addi
tional switch position 
included on RECEIVE 
MODE Switch.

Option adds 1920- 
2080-2 type PWboard 
in place of standard 
1920-2080-1 board 
installed asA2A6A10. 
See Section 9. Addi
tional switch position 
included on RECEIVE 
MODE Switch.

Option adds 1920- 
2080-3 type PW board 
in place of standard 
1920-2080-1 board 
installed asA2A6A10. 
See Section 9. Addi
tional switch position 
included on RECEIVE 
MODE Switch.

850 Hz Shift RATT 
Filter

170 Hz Shift RATT 
Filter

Provides an additional USB 
filter for optimum reception 
of 850 Hz shift radio teletype. 
Amplitude response is within 
3 dB from 1400 to 2600 Hz 
(referenced to baseband).

Provides 5.7 kHz bandwidth. 
Amplitude response is within 
3 dB from 300 to 6000 Hz 
(referenced to baseband).

Mounts on rear of RF- 
550 and in series with 
the antenna input.

Electronic tuning of 
the RF-550.

1°
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IINSTALLATION OR MOUNTING VARIATION OPTIONS FOR THE RF-550 RECEIVER

Model Name Description

IDesk Top CaseRF-569

IStack Mounting BracketsRF-570

RF-571

RF-572

IRF-573

RF-574

PERIPHERAL OPTIONS FOR THE RF-550 RECEIVER IDescriptionModel Name

Preselector J
IHeadsetRF-518

RF-577

I
RATT Demodulators

Preset/Search Frequency 
Control

Slides for Rack Mount 
Installations

RF-130 Interconnection 
Kit

Remote Control
Interconnection Kit

Enclosed case for mounting receiver in "Desk Top" 
applications. Dimensions 7.5 in. (19 cm) high x 
19.5 in. (50 cm) wide x 18.5 in. (47 cm), deep.

For use in standard stacking applications with 
RF-130 transmitter.

Permits extension of RF-550 on slides for ready 
access in rack mount installations.

RF-550 to RF-130 interconnection kit. Provides for 
transceiver type operation with frequency control 
of the RF-550 from the RF-130.

Interconnects the RF-550'with RF-130 through the 
RF-784, RF-790, or RF-794 Remote Control 
systems. Provides full transceiver operation and 
remote control capabilities.

Four-pole, automatically tuned preselector/pre- 
amplifier with 2% 3 dB bandwidth covering 2 to 30 
MHz. For use in critical duplex applications. 
External unit.

Radio Teletype (RATT) demodulators for conversion 
of audio FSK signals to teletype keying. Available 
in a wide series of shifts and keying interfaces. 
Externally mounted.

RF-3300 
(series)

RF-551/RF-552
Interconnection Kit

RF-550 to RF-551/RF-552 Remote Controlled 
Preselector. Provides for automatic tuning of the 
RF-551/RF-552 from RF-550 frequency information. 
Not required with RF-551 operated in manually 
tuned mode.

RF-551/ 
RF-552

High quality headset recommended for private 
listening in areas with high audio noise levels.

The RF-577 Preset/Search Frequency Control adds 
a 99 channel preset capability to the RF-550 and 
includes complete mode select capability in addition 
to the variable rate scan feature. Control distances 
up to 300 feet can be accommodated through a 
multiconductor cable which also supplies power to 
the RF-577
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SPARE PARTS KITS FOR THE RF-550 RECEIVER

NameKit

I Running Spares Kit

I
Site Spares Kit.I

Assembly Repair Kit

I

I

I

RF-550/ 
RSK

RF-550/ 
SSK

RF-550/ 
ARK

RF-550/ 
OSK

RF-550/ 
MRK

Operational Spares 
Kit

Maintenance Repair 
Kit

Description

Contains items readily replaced in field operation 
by the operator, such as fuses, lamps, etc. Each 
kit will generally support a single equipment for 
two to four years.

Designed for quick elimination of "down time". Con
tains a complete set of assemblies and subassemblies, 
piece parts for those items impractical to repair by 
assembly replacement, and a common hardware kit. 
Each kit will generally support up to 5 equipments 
for two to four years.

Contains all parts required to repair defective 
assemblies and subassemblies. Well-equipped ser
vice shop required for effective utilization. Each 
kit will generally support a Site Spares Kit for two 
to four years.

Contains only those loose components which have the 
highest chance of failing. Designed for troubleshooting 
by a competent technician with access to test equip
ment. Kit should not be considered a substitute for 
the other kits.

Contains extender boards, extender cables, tuning 
tools, and other special items required for main
taining the equipment.

I

I
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I PART 1

INTRODUCTION

GENERAL DESCRIPTION

I
I
I
I

I
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I
I
I
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RF-550 RECEIVER WITH RF-551 
PRESELECTOR (LEFT) AND IN 
"STACK" CONFIGURATION 
WITH RF-130 TRANSMITTER.

The RF-550 is frequently used with the RF- 
130 Synthesized HF Transmitter. Synthe
sizer modules and sideband filters in these 
two units are interchangable.

FEATURES:
• 100 kHz to 30 MHz
• 4-ISB Capability
• AFC On Pilot Carrier
• Coherent AGC

Standard features of the RF-550 include 
remote control, variable bandwidth control, 
calibrated BFO, calibrated VFO tuning, 
and diversity reception. A precisely con
trolled AGC system provides accurate read
out of signal levels. Delay compensated 
filters for high speed data applications are 
optionally available.

4 • >

I c '|| © • * > • • • i

ffca
rrinr

The RF-550 MF/HF Independent Sideband 
Receiver covers the 100 kHz to 30 MHz 
frequency range in synthesized 100 Hz 
increments, and is expressly designed for 
reduced and suppressed carrier applica
tions including voice, data, and facsimile 
signals. The RF-550 is shown in two 
typical equipment configurations in figure 
1-1. A unique Automatic Frequency Control 
(AFC) system maintains zero frequency 
error when the RF-550 is used in reduced 
carrier applications.

Figure 1-1. RF-550 MF/HF Independent Sideband Receiver in Typical Equipment Configurations
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AUTOMATIC GAIN CONTROL1.4
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The RF-550 tunes from 100 kHz to 30 MHz 
in 100 Hz increments with six decade 
switches. A six digit electronic display 
provides frequency readout in both local 
and remote modes of operation. A VFO 
mode provides + 1 kHz continuous tuning 
to complement the synthesized steps. CW 
reception is enhanced by BFO tuning + 1 
kHz about the indicated receive frequency. Automatic Gain Control (AGC) maintains 

demodulated outputs constant-within 3 dB 
for RF signals ranging from 1 uV to 1. 0 
volt. Shaping circuitry provides linear 
AGC/RF characteristics. A front panel 
meter indicates RF signal level within 
+ 3 dB over a 120 dB range (1 uV to 1 volt). 
The AGC voltage is also available externally 
for use in diversity operation.

The RF-550 provides nearly spurious free 
performance. A double conversion design 
employs a first intermediate frequency (IF) 
of 158.25 MHz, with crystal filtering near 
the input of the RF-550. The second IF is 
1.75 MHz, an optimum frequency for the 
design of delay compensated sideband filters. 
Image and IF spurious responses are sup
pressed by more than 100 dB. All other 
spurious responses are held below 80 dB.

A front panel AGC switch selects one of five 
AGC modes. (1) In the OFF mode, RF-550 
gain is manually adjusted using the RF Gain 
control. (2) The FAST mode provides fast 
AGC attack and a moderately fast decay time 
(0,1 second). (3) The SLOW mode provides 
fast AGC attack and a slow decay time (1 
second). (4) The COHERENT mode is avail
able with AFC operation; in this mode, AGC 
voltage is derived coherently from the pilot 
carrier and provides gain control completely 
independent of signal modulation. (5) The 
EXTERNAL mode provides for receiver gain 
control by an external de voltage input for 
use in diversity operation.

RF-550 tuning accuracy is determined by 
high stability reference oscillator. The 
basic receiver uses a Temperature Comp
ensated Crystal Oscillator (TCXO) with a 
stability of 1 part in 106 per day. The same 
stability applies over the rated temperature 
and power line voltage ranges. For critical 
applications, the optional RF-560 Temper
ature Controlled 1 MHz Frequency Standard 
replaces the TCXO. The corresponding 
RF-550 stability with the RF-560 option is 
1 part in 10®. An external input also per
mits operation from an external frequency 
standard (either 1 MHz or 5 MHz).

For reception of reduced carrier sideband 
signals , an AFC mode of operation auto
matically locks the RF-550 to the reduced 
carrier with zero frequency error. Capture 
range is +50 Hz and hold-in range is +1000 
Hz. The phase-lock AFC system maintains 
lock at carrier levels down to at least 0. 08 
uV.

The standard RF-550 has five receiving 
modes: CW, AM, USB, LSB and two-channel 
ISB. CW reception is directly at the indi
cated receive frequency, with a variable 
BFO for optimum signal readability. The 
standard SSB filters have a 3 dB bandwidth 
of 3.2 kHz. Sideband filter bandwidth 
options include delay compensated 2.8 kHz 
filters and 5.7 kHz wideband filters.

Additional modes available include the RF-562 
Four-Channel ISB option (subcarriers of 6250 or 
6290 Hz available), and special USB filter 
options for optimum reception of 850 Hz and 170 
Hz shift Radio Teletype (RATT).
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The front end design uses a low noise preamplifier 
with a very wide dynamic range. The basic RF-550 
contains an internal preselector consisting of ten 
half-octave bandpass filters, automatically switched 
at appropriate intervals through the 2 to 30 MHz 
range. The filters utilize a fifth order elliptic 
design. At one octave removed from band centers 
rejection is 60 dB. A fifth order elliptic low-pass 
filter (2 MHz cutoff) precedes the amplifier in the 
100 kHz to 560 kHz frequency range.

The standard RF-550 provides a completely 
self-contained 2 ISB receiving system.

For duplex applications with nearby trans
mitters operating within 5 percent of 
received frequencies, the RF-551 Pre
selector should be used. The externally 
mounted RF-551 is a four-pole, high Q band
pass filter, which automatically tracks the 
RF-550 frequency.

• RF-130 Transmitter: Key line inter
face with appropriate muting for sim
plex and half duplex transceiver type 
operation. Remote synthesized fre
quency control interfaces directly with 
RF-130 remote output for simplex trans
ceiver operation, with the RF-130 exer
cising frequency control of the system.

• RF-551/RF-552 Preselector: The RF- 
551 is slaved to the RF-550 remote 
output. The RF-551 is remotely tuned 
using the synthesized BCD frequency 
control from the RF-550.

Modular plug-in design permits mainten
ance by personnel with limited training. 
The standard receiver has 7 plug-in 
modules and 11 plug-in printed wiring 
boards. The synthesizer modules are direct
ly interchangeable with the RF-130 trans
mitter modules, permitting common 
logistics support for both the RF-130 and 
the RF-550.

Internally generated spurious signals are 
held to an equivalent input level of 0.5 uV 
or less through extensive use of internal 
shielding and filtering.

• RF-550 Receiver: Interfaces with a 
second RF-550 to provide frequency 
control for diversity reception appli
cations.The RF-550 is a fully solid state design 

with all components substantially derated 
for long term dependability. Medium scale 
integrated (MSI) circuitry is used extensive
ly in the receiver frequency synthesizer to 
enhance reliability.

The standard RF-550 interfaces with a 
family of state-of-the-art units to satisfy 
individual systems requirements. Typical 
applications are summarized in this para
graph. Additional specific information is 
available from HARRIS CORPORATION, 
RF Communications Division, 1680 Univer
sity Avenue, Rochester, N.Y. 14610, USA* 
Phone 716-244-5830 • Cable: RFCOM: 
Rochester, N.Y. • TWX 510-253-7469 • 
TELEX 978464.

<-

The RF-550 provides remote control cap
ability for frequency, mode, bandwidth and 
AGC selection. A front panel switch 
establishes the control point: LOCAL, FRE
QUENCYREMOTE (only) or FULLREMOTE. 
Logic interfaces are TTL compatible; 
analog voltages control the VFO and BFO. 
Full compatibility is maintained with the 
RF-130 Transmitter and the RF-551 Pre
selector.
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TABLE 1-1. EXPANDED OR MODIFIED CAPABILITY OPTIONS

IOPTION TITLE REMARKSFUNCTIONAL DESCRIPTION

RF-560

I
RF-561

Four Channel 1SBRF-562

I
Wideband ISB FilterRF-563

850 Hz Shift RATT FilterRF-564

I170 Hz Shift RATT FilterRF-565

1-4

Tables 1-1 through 1-3 show the family of 
options available.

High Stability Frequency 
Standard

Delay Compensated ISB 
Filter

Adds4 channel ISB capability 
to basic RF-550 Receiver.Chan
nel filters are delay compensat
ed for high speed data applica
tions (same baseband charac
teristics as RF-561). 6250 or 
6290 Hz subcarrier provided.

Provides 1 partin 10^ stability. 
1 MHz oscillator operates in 
an oven with proportional 
temperature control.

Delay compensated USB and 
LSB filters provide less than 
500 usee time delay differ
ential from 350 to 3040 Hz 
(referenced to baseband). 
Amplitude response is held 
to within 0.5 dB from 250 
to 3040 Hz.

Provides an additional USB 
filter for optimum reception 
of 850 Hz shift radio tele
type. Amplitude response is 
within 3 dB from 1400 to 
2600 Hz (referenced to base
band).

Plug-in option adds subcarrier 
generator assembly, delay 
compensated IF amplifier pw 
board assemblies in all positions 
(see Section 8), and a UUSB/ 
LLSB Audio Output PW Board 
Assembly (see Section 6).

Plug-in option replaces 
related IF amplifier pw board 
assemblies with units incorp
orating delay compensated 
filters. See Section 8.

Plug-in unit mounts internally 
in place of standard TCXO.

Provides 5.7 kHz bandwidth. 
Amplitude response is within 
3 dB from 300 to 6000 Hz 
(referenced to baseband).

Provides additional USB filter 
for optimum reception of 
170 Hz shift radio teletype. 
Amplitude response within 
3 dB from 1800 to 2200 Hz 
(referenced to baseband).

Option adds 1920-2080-2 type 
pw board in place of standard 
1920-2080-1 board installed 
as A2A6A10. See Section 9. 
Additional switch position 
included on RECEIVE 
MODE Switch.

Standard USB and LSB IF 
amplifiers are replaced with 
pw board assemblies using 
wideband filters. Note that 
wideband characteristics make 
this option incompatible with 
4 ISB.

Option adds 1920-2080-3 
type pw board in place of 
standard 1920-2080-1 board 
installed as A2A6A10. See 
Section 9. Additional switch 
position included on 
RECEIVE MODE Switch.

) r
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I TABLE 1-1. EXPANDED OR MODIFIED CAPABILITY OPTIONS (Cont)

OPTION TITLE FUNCTIONAL DESCRIPTION REMARKS

RF-566

I
RF-567

RF-582 1.7 kHz Shift Ratt Filter

I

TABLE 1-2. INSTALLATION OR MOUNTING VARIATION OPTIONS

OPTION TITLE DESCRIPTION

RF-569 Desk Top Case

RF-570 Stack Mounting Brackets

RF-571 Slides for Rack Mount Installations

RF-572 RF-130 Interconnection Kit

t
RF-551/RF-552 Interconnection KitRF-573

I
t RF-574

I 1-5

Provides additional USB 
filter for optimum receiption 
of 1.7 kHz shift radio tele
type. Amplitude response 
within 3 dB from 1537 to 
1863 Hz (Reference to 
Base Band).

Wide and Narrow Band 
RATT Filter Option

High Z RF Input 
Transformer

Remote Transceiver Control
Interconnection Kit

Enhances reception with 
electrically short untuned 
antennas.

Permits extension of RF-550 on slides for ready 
access in rack mount installations.

RF-550 to RF-551/RF-552 Remote Controlled 
Preselector. Provides for automatic tuning of the 
RF-551/RF-552 from RF-550 frequency infor
mation. Not required with RF-551 operated in 
manually tuned mode.

Interconnects the RF-550 with RF-130 through 
the RF-784, RF-790, or RF-794 Remote Control 
systems. Provides full remote control transceiver 
capabilities.

Option adds 1920-2020 
pw board in place of standard 
1920-2080-1 board installed 
as A2A6A10. See Section 9. 
Additional switch positions 
included on RECEIVE MODE 
Switch.

Provides both wide and narrow 
band RATT filters included 
separately in the RF-564 and 
RF-565 options. (Not avail
able with RF-562, 4ISB 
option).

Mounts on rear of RF-550 
and in series with the antenna 
input.

Option adds 1920-2080-4 
type PW board in place of 
standard 1920-2080-1 Bd. 
installed as A2A6A10. See 
Section 9. Additional switch 
position included on Receive 
Mode Switch.

RF-550 to RF-130 interconnection kit. Provides 
for transceiver type operation with frequency con
trol of the RF-550 from the RF-130.

Enclosed case for mounting receiver in “Desk Top” 
applications. Dimensions 7.5 in. high (19 cm) x 
19.5 in. wide (50 cm) x I 8.5 in. deep (47 cm).

For use in standard stacking applications with 
RF-1 30 transmitter.
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TABLE 1-3. PERIPHERAL OPTIONS

OPTION DESCRIPTIONTITLE

Preselector

IRF-518 Headset

RF-577 Preset/Search Frequency Control
1

IRATT Demodulators

I

I
I
I
I
I

•J1-6

L

RF-551/ 
RF-552

Four-pole,automatically tuned preselector/pre- 
amplifier with 2% 3 dB bandwidth covering 2 to 30 
MHz. For use in critical duplex applications. 
External unit.

Radio Teletype (RATT) demodulators for conversion 
of audio FSK signals to teletype keying. Available 
in a wide series of shifts and keying interfaces. Ex
ternally mounted (series also includes modulators).

RF-3300 
(series)

'j

High quality headset recommended for private 
listening in areas with high audio noise levels.

The RF-577 Preset/Search Frequency Control adds 
a 99 channel preset capability to the RF-550 and 
includes complete mode select capability in addition 
to the variable rate scan feature. Control distances 
up to 300 feet can be accommodated through a 
multiconductor cable which also supplies power to 
the RF-577
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INSTALLATION AND INTERFACE DATA

I 2.1 POWER REQUIREMENTS

I

I 2.4

I SITE SELECTION2.2

8
8
8

• Relation to other units8 • Power, control, and output interfaces

8
t INTERCONNECTION REQUIREMENTS2.3

I

2-1

The RF-550 requires 115/230 Vac + 20%, 
47 to 400 Hz, single phase power, at 75W 
in the standard configuration. See table 1 in 
section A2A3 for proper power supply range 
switch setting. With full options, power con
sumption is approximately 90W. A 6 foot 
(1. 8m) power cord equipped with a 115 Vac 
mating plug is supplied with the unit. The 
plug can be modified as required to fit spe
cific user requirements.

RF-550 input and output connections are 
shown and their uses explained in figure 2-1. 
Tables 2-1 and 2-2 give detailed intercon
nection information. The RF-550 is a com
plete receiver independent of other equip
ment, and requires only the appropriate

• Ease of operation and visibility of 
controls

• Environmental considerations for unit 
and operator

Antennas and transmission lines are integral 
parts of any receiver system. An inadequate 
antenna system is the most frequent cause 
of poor receiver performance. To ensure 
good system performance and reliability, 
verify that the antenna system conforms to 
the basic rules discussed in the following 
paragraphs.

power and antenna connections. The power 
cord is supplied. Make the 50-ohm antenna 
connection to BNC connector JI. All other 
RF-550 connectors are used to expand and 
integrate features of the receiver or sys
tem. Cabling and connector information 
for both standard and optional configura
tions are given in paragraph 2.8.

Refer to paragraph 1.9and table 1.2for instal
lation and packaging options. The RF-550 pro
vides specified performance in any environ
ment within the temperature range of -10° 
to +55°C and up to 95 percent humidity. 
Consider the following factors when deter
mining the operating location for the RF- 
550:

ANTENNAS AND TRANSMISSION 
LINES

The RF-550 is designed to operate with any 
50-0hm resistive antenna system. The an
tenna may be a non-resonant type, such as a 
whip or long wire, tuned by an antenna coup
ler. It may be a resonant dipole antenna, cut 
for a specific operating frequency, or a 
broadband antenna, such as a log periodic or 
discone. For fixed base station operation, 
either a non-resonant whip or long wire an
tenna tuned by an antenna coupler is recom
mended. The long wire antenna is more 
efficient and can be used more effectively 
for base station to base station operation 
where its directive characteristics are em
ployed to advantage. The whip has omni
directional characteristics, is smaller, and 
is somewhat less efficient. The half-wave 
doublet antenna is an efficient, easily con
structed, resonant antenna. The efficiency
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Figure 2-1. RF-550 Input and Output Connections

2-2
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TABLE 2-1. RF-550 REAR PANEL TERMINAL BOARD 1N/OUT INTERFACE

FUNCTION (T) FUNCTIONPIN PINI
TB3-1

I
1

TB3-9

TB3-10

I TB3-11

TB3-12I
1

3

TABLE 2-2. RF-550 REAR PANEL REMOTE CONNECTOR IN/OUT INTERFACE

FUNCTION

J6-1 thru -22i

2-3

J 6-23
J 6-24
J6-25 thru -36
J7-1 thru-22

Line source impedance 600 ohms line-to-line.
AGC out 0 to +9V; 9V corresponds to maximum attenuation.
AGC input 0 to +9V.

TB2-4
TB2-5
TB2-6

TB2-7
TB2-8
TB2-9

TB2-10
TB2-11
TB2-12

CONNECTOR
AND PIN

UUSB LINE OUT
UUSB LINE CT
UUSB LINE OUT

USB LINE OUT
USB LINE CT
USB LINE OUT

LSB LINE OUT
LSB LINE CT
LSB LINEOUT

LLSB LINE OUT
LLSB LINE CT
LLSB LINE OUT

TB3-2
TB3-3

TB3-4
TB3-5

TB3-6
TB3-7
TB3-8

TB2-1
TB2-2
TB2-3

yy

J 7-23 
J 7-24 
17-25 
J7-26 
J7-27 
J7-28

Remote BCD Frequency Output (TTL compatible, fan out to 5 standard TTL loads, 
no diode protection)
Remote Frequency Enable Indicator (+5V when remote selected)
GND
N.C.
Remote BCD Frequency Input (TTL compatible, diode protected positive true 
logic. Should be driven by open collector buffers)
Frequency/Transceiver Remote Enable (+5V when remote selected)
GND
Remote Mode A
Remote Mode B
Remote Mode C
+5Vdc used to power RF-576 (maximum load 200 mA) 

MUTE CONTROL
(TTL compatible, gnd to mute)
GND
EXT. AUDIO INPUT
(600 ohm input impedance)
GND
EXT. AGC INPUT (?) 
(source impedance<2K required)
GND
GND
USB AGC OUT (?)
(10K source impedance)
UUSB AGC OUT (?)
(10K source impedance)
LSB AGC OUT (?)
(1 OK source impedance)
LLSB AGC OUT (?)
(IOK source impedance) 
COMBINED AGC OUT (?) 
(10K source impedance)
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NOTE: J8-1 thru J8-9, J8-12, J8-13, J8-17, J8-20 thru J8-22 are TTL compatible positive true logic.
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antennas eliminate the need for antenna 
couplers; however, they are more 
expensive and complex to construct.

Broadband antennas, such as the log 
periodic or discone, provide an efficient 
impedance match over their specified 
operating frequency ranges. Broadband

and useability of the doublet, however, are 
restricted to a narrow band of frequencies 
within 2.5 percent of the center resonant 
frequency. Separate doublet antennas must 
therefore be constructed for each channel if 
frequencies are separated by more than 2.5 
percent of center frequencies.

TABLE 2-2. RF-550 REAR PANEL REMOTE CONNECTOR IN/OUT INTERFACE (Cont) 
CONNECTOR 

AND PIN
J7-29 thru -34
17- 35 
J7-36 
J8-1 
J 8-2 
J 8-3 
J 8-4
18- 5 
18-6 
18-7 
18-8 
18-9 
18-10 
18-11 
18-12 
18-13 
18-14 
18-15 
18-16 
18-17 
18-18 
18-19 
18-20 
18-21 
18-22 
18-23 
18-24

Maximum receiver sensitivity is achieved 
when the antenna input impedance presented 
at RF INPUT connector JI is 50 ohms. The 
use of coaxial cables, such as type RG-58/U 
terminated with BNC connector, prevents 
feed-line noise pick-up and provides the 
proper impedance match. When a long 
wire antenna of random length is used,

N.C.
-15V (not fused, maximum load 200 mA used to power RF-577) 
+15V (not fused, maximum load 200 mA used to power RF-577) 
Remote Mode A 
Remote Mode B 
Remote Mode C 
Remote AGC A 
Remote AGC B 
Remote AGC C
Remote Tuning A 
Remote Tuning B 
Remote Tuning C 
N.C.
Remote RF Gain Input 0 to +9V (100K input Z, 0 to +9V)
Remote 500 Hz BW (AM or CW)
Remote 6 kHz BW (AM or CW) 
N.C.
N.C. 
N.C.
Remote Break Lock (+15V to activate)
Remote BFO Analog Input (100K input Z, -6 to +6V) 
Remote VFO Analog Input (100K input Z, —6 to +6V)
Full Remote Enable Indicator (+5V when selected) 
Remote AFC Lock Indicator (low indicates lock)
Remote AFC Memory Indicator (low indicates memory) 
Remote AFC Memory Disable (+5V disable, 0V enable) 
GND
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DOUBLET ANTENNA KITS STANDARD RF-550 SYSTEM2.4.1 2.5.1E

E RF-572 OPTION2.5.2

I
fl

ANTENNA TYPE

Doublet, horizontal or slanted

Inverted V doublett
2-5

an antenna coupler is required to provide 
the desired 50-ohm input impedance.

For installations where the antenna can be 
installed in several locations, considerable 
advantage can be gained by selecting the 
site carefully. General rules for antenna 
site selection are:

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

• Some antennas , especially the doublet, 
are directional and should be oriented 
for maximum signal gain.

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

• A good earth ground connection is 
required for good performance.

LENGTH OF EACH ELEMENT 
(FEET)
234 

f (MHz)

Figure 2-3 shows the RF-550 in the stand
ard receiver configuration with no external 
options. The antenna is not part of the 
standard equipment supplied.

A number of system configurations are pos
sible using the RF-550 and available inter
face option kits. The following paragraphs 
describe the standard and optional configur
ations that are available.

Figure 2-4 shows the RF-572 system 
cabling option. In this configuration the

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 wave
length for each leg).

71,3 
f (MHz)

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 pro
vide 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 2-3.

245 
f (MHz)

74.5 
f (MHz)

Doublet antenna kits , such as the RF-334 
and SB-AD, are available from RF Com
munications. Three basic types of 
antennas - the horizontal doublet, the in
verted V , and the slant wire - can be con
structed with these kits. Figure 2-2 shows 
these three antenna types used in typical 
installations. Each type of doublet antenna 
has two legs of equal length, one connected to

TABLE 2-3. CALCULATION OF DOUBLET ANTENNA ELEMENT LENGTHS
LENGTH OF EACH ELEMENT 

(METERS)
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ROPEELEMENT' I(----------ELEMENT---------- s C

ROPE METAL TAPE HEUlTAFE

ISUPPORT SUPPORT

,1
DIRECTION OF BEST

I
B. INVERTED V-DOUBLET I

Figure 2-2. Typical Doublet Antenna Installations

2-6

DIRECTION OF
BESTTRANSMISSION
AND RECEPTION

.^CENTER
SUPPORT
(IF REQUIRED)

DOUBLET 
FIXTURE

DOUBLET
FIXTURE

■w* Wiu^.
TO |RF INPUT |«------------ '

K HORIZONTAL DOUBLET

nROPE

element

<'element 
direction of best -*• doublet\^

I TRANSMISSION I FIXTURE
| AND RECEPTION /

/RG-58/U RDPE^-

to|rf input|-—' coAXIA8LIABLE

C. SLANT WIRE DOUBLET

\ RG-58/UOR
\ RG-8/U ____
\C0AXIAL CABLE
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I so ohm 
ANTENNA +

I RF 551

42 jiI J6

RF-550 
RECEIVER

J2

I Figure 2-5. RF-573 Option, System Cabling

2.5.4 RF-574 OPTION

Figure 2-3. RF-550 Standard Receiver System

I
I

RF-550 WITH RF-794RE OR RF-5772.5.5

0
saw

Figure 2-4. RF-572 Option, System Cabling 2.5.6

8 RF-573 OPTION2.5.3

• Frequency Remote

I • Mode Remote

• Local IF BW

2-7

RF-550 interfaces directly with an RF-130 
Transmitter System for simplex operation. 
The RF-131 Exciter controls the operating 
frequency of both the transmit and receive 
systems.

Figure 2-5 shows the RF-573 System 
Cabling option. This option combines the 
RF-550 Receiver with the RF-551 Pre
selector and the RF-552 Preselector Remote 
Control Assembly. In this configuration 
the RF-550 has a highly selective tuning 
capability. The RF-552 provides for auto
matic tuning of the RF-551 from the RF-550. 
For a detailed description of the RF-551/ 
RF-552 equipment refer to instruction 
manual 0905-0006.

The RF-550 may be interfaced with either 
the RF-794RE or RF-577 using cables sup
plied with the respective unit. Figures 2-7 
and 2-8 show interface cabling for RF- 
794RE and RF-577 systems, respectively.

Table 2-4 gives RF-550 strapping infor
mation required for the following options:

Figure 2-6 shows cabling for the RF-574 
interface option. The RF-574 interfaces 
the RF-550 receiver with any of three 
remote control systems: the RF-784, RF- 
790, or RF-794. Using this option to 
integrate and control an RF-550/RF-130 
system provides full remote control trans
ceiver operation. Table 2-4 lists RF-550 
internal strapping information required for 
these system options.

• Preset IF BW with CW and AM, 500
Hz - 6 kHz

RF-550 INTERNAL STRAPPING 
OPTION

iXF)

S”'

£Z 
";:i;

v 1920 0506_______
P/0 RF-573 OPTION 
160" STO. 300’ MAX)

19200507_______
P/0 RF 573 OPTION 
160" STO. 300' MAX)

Sys:.
Si""”'" 

"st

RF552

JI

PENDANT 
POWER CORO 
(SUPPLIED WITH 
RF 550)

OPTION j|

50 OHM VT 7 
ANTENNA \ I / 

y
i
i
i

••
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I
JI

J2

JI

JI J2

T ■C J7 RF-131

-C J17

RF-11O
J8-A
J8-B

J3-C

J4

J7
J3 Zb

JI Zb

TB1

□-J2

TB1

I
J
tJ1 J2

T ■c J7 RF-131

-C J17

J3D-RF-11OJ8-A
J8-B

< J4
J7 J3 Zb

JI

Figure 2-6. RF-574 Option, System Cabling

2-8

6'PENDANT CABLE 
P/0 RF-559

RF-790 OR 
RF-794 LCU

RF-559
P/0 RF-574 
OPTION

RF-790 OR 
RF-794 RCU

RF-559
P/0 RF-574
OPTION

RF-784 
RCU

SUPPLIED
WITH RF-784

6'PENDANT CABLE 
P/O RF-559

0264-2007
MULTICONOUCTOR 
CABLE P/0 RF-794 
6'CABLE SUPPLIED

WHIPANTENNA 
OR LONG WIRE 
WITH ADAPTER

I RF-574 
•0,300'MAX)

WHIPANTENNA 
OR LONG WIRE 
WITH ADAPTER

RF-112 OR OTHER 
POWER SUPPLY

RF-112 OR OTHER 
POWERSUPPLY

RF-601A 
ANTENNA 
COUPLER

J2
RF-601A CONTROL 
UNIT (OPTIONAL)

TB3-1
TB3-2

RF-550WITH
RF-574 OPTION

0264-2006
5'CABLE 
(SUPPLIED) 
P/0 RF-794

(T
PENDANT
AC POWER

1920-0509
MUTING CABLE 
P/0 RF-574 OPTION

1920-0506
EXTERNAL FREQUENCY
STANDARD P/0 RF-574
OPTION (60"STD, 300'MAX)

1920-0506_____________
EXTERNAL FREQUENCY
STANDARD P/0
OPTION (60" ST(

1920-0509________
P/0 RF-574 OPTION
MUTING CABLE

RF-60IA 
ANTENNA 
COUPLER 

JI 
“

RF-E
UNI

TB1-7
TB1-8 
JI F

1920-0505
P/0 RF-574 OPTION 
(60"STD,300" MAX)

BIDIRECTIONAL 
VOICE GRADE 
TELEPHONE LINE 
(NOT SUPPLIED)

1920-0505
P/0 RF-574 
OPTION 
(60” STD, 
300’MAX)

n
J2

-601A CONTROL 
IIT (OPTIONAL)

PENDANT 
AC POWER 
CORD

TB3-1
TB32 HF.55O

WITH RF-574
OPTION

RF-790 OR tb1-2
RF-794 RMU
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I
DESCRIPTIONI

E2 to E3

E2 to El

I
E2 to El

I

I
I 2.6 RF-550 WITH FSK CONVERTER

CABLES2.8

MOUNTING2.7I
• RF-569, desk top case.

2-9

The RF-550 may be desk, stack, or rack 
mounted using one of the following kits:

Figure 2-9 shows RF-550/FSK Converter 
system cabling.

• RF-570 stack mounting brackets , 
hardware, and slides.

Prior to mounting the unit, read this entire 
section of the manual. Figures 2-10 and 
2-11 provide desk, stack, and rack mount
ing dimensions.

• RF-571, rack mounting brackets , 
hardware, and slides.

AU Local Controls are active except the 
frequency select switch.

CONTROL 
OPTION

Remote, 
Frequency

Remote, 
Frequency 
and Mode

Remote, 
Frequency 
and Mode 
with preset 
IF BW in 
AM and CW

Remote, 
Full

El to E2
E4 to E6
E7 to E8

El to E3 
E4 to E6 
E7 to E8

LOCAL/
REMOTE 

SWITCH (S5)

Full remote should not be selected when 
RF-550 is used with above equipment. 
Used with RF-794RE only.

El to E3 
E4 to E5 
E7 to E9 
and feed- 
thru jumper 
in E6

Remove 3 
to 9 jumper, 
and move 
wire 38 
from S5-7 
to S5-9

CONTROL I 
JUMPERS 
1920-2210

CONTROL II 
JUMPERS 
1920-2220

Remove 
3 to 9 
jumper

Jumper 
3 to 9

Table 2-5 lists all RF-550 systems cables 
and connectors. This information covers 
cables supplied with the RF-550 as well as 
those supplied with related options. For 
further system cabling information, refer 
to the applicable instruction manuals.

These options are available only in combin
ation with one of the following remote con
trol units: RF-577, RF-784, RF-790 or 
RF-794.

1. IF BW is 500 Hz in CW., and 6 kHz in 
AM. Local BW control is disabled.

2. BFO is on in CW, and Local Control is 
active.

3. AFC is disabled in CW and AM.

1. IF BW is under local control.
2. BFO is on in CW, and Local Control is 

active.
3. AFC is disabled in CW and AM.

TABLE 2-4. RF-550 INTERNAL STRAPPING OPTIONS 
(RF-550 Interfaced with RF-577, RF-784, RF-790, or RF-794)
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t
TB1

0

7

ITJ1

TB1-3c 3-J7TB3-1

RF-550

J8 3

Figure 2-7. RF-550/RF-794RE System Cabling

J7

I

RF-577

I
Figure 2-8. RF-55O/RF-577 System Cabling

2-10

lzj

RF-794RE 
RMU

0264-2006
P/0 RF-794RE

RF-794RE 
LCU

RF-794RE 
RCU

TB1-1
TB1-2

RF-550
WITH RF-577 
OPTION

50-0 HM
ANTENNA i

I

6901-2009
REMOTE MUTE
P/0 RF-794RE

1920-3065
P/0 RF-577
(6'STD, 300' MAX)

TB1-7
TB1-8

0264-2007
SUPPLIED
P/0 STANDARD
RF-794

6901-2008
P/0 RF-794RE
(6* STD, 300' MAX)

PENDANT
AC POWER

VOICE GRADE 
TELEPHONE LINE 
---------------? }-----------

W r

q
\

0
AC POWER

6
PENDANT 
AC POWER

n 
ji

J9J1 

~pr 
i 
i 
i 
i
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I
UUSB LINE1“

I UUSB LINE CT
2

UUSB LINE
3

USB LINEUSB 4
USB LINE CT

5
USB LINE6
LSB LINELSB 7

LSB LINE CTI 8
LSB LINERF-550 9

LLSB LINE
LLSB 10

LLSB LINE CT
11

LLSB LINE
12

I
I Figure 2-9. RF-55O/FSK Converter System Cabling

TABLE 2-5. RF-550 SYSTEMS CABLING

CONNECTOR
CABLE FROM TO

19, RF-550 115/230 Vac Power Source

2-11

TB2
UUSB 1

JI. RF-552 (RF-551 Preselector 
Remote Control Assembly - 
RF-573 option) MIL type 
MS3106A-24-28S (24 pin)

FSK 
CONVERTER

V AC Power Cord 
(standard) P/N 724-0029

ZL 
i 

_L 
I 

-L 
I

I I
I OUTPUT ]
[jRANSFORMERj

J7, RF-550 (RF-574 option) 
J7, RF-550 (RF-572 option) 
Amphenol P/N 57-050360 
(36 pin)

J6, RF-550 (RF-573 option) 
Amphenol P/N 57-50360 
(36 pin)

JI, RF-559 Junction Box 
(RF-574 option)
J7, RF-131 (RF-572 option) 
Bendix P/N PT06W-22-55SW 
(55 pin)

1920-0505*
30 Conductor Cable 
(60 in. standard, 300 ft. 
maximum)

1920-0507*
30 Conductor Cable 
(60 in. standard, 300 ft. 
maximum

J4, RF-550 (RF-572, 
RF-573, RF-574 options) 
BNC plug, Amp Inc. P/N 
225395-3

J18, RF-131 (RF-572 and 
RF-574 options) 
J2, RF-551 Preselector 
(RF-573 option) BNC plug. 
Amp Inc, P/N 225395-3

1920-0506*
50 Ohm Coaxial (60 in. 
standard RG-223/U

NOTES:

1. TERMINALS 2, 5,8, AND 11 ARE COMMON AND SHOULD BE GROUNDED TO THE SYSTEM GROUND WHEN 
A BALANCED LINE OUTPUT IS REQUIRED. THESE TERMINALS ARE NOT USED WHEN A 600 OHM 
UNBALANCED LINE IS REQUIRED.

2 FOR 600 OHM UNBALANCED LINE OPERATION, EITHER SIDE OF THE LINE MAYBE GROUNDED IF THE 
CENTER TAP IS LEFT FLOATING.

3. FOR 250 OHM UNBALANCED LINE OUTPUT, THE SI GNAL MAY BETAKEN FROM EITHER SIDE OF THE 
LINE AND THE CENTER TAP. THE UNUSED SIDE SHOULD BE LEFT FLOATING (I.E., NOTTERMINATED).

4. CONSULT THE APPROPRIATE INSTRUCTION MANUAL FOR THE FSK CONVERTER BEING USED.

fW)
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TABLE 2-5. RF-550 SYSTEMS CABLING (Cont)

ICONNECTOR
CABLE TOFROM

TB1-3, RF-794RE

I

I

I
**

19.0 IN (48.3 CM)

I
1

[
T5"RIGHT SIDE□

I13 5 IN (43.5 CM) 

Ote

to 4J

2-12

6901-2009**
Cable and Junction Box 
(6 ft. standard, 300 ft. 
maximum)

6901-2008**
Cable and Junction Box 
(6 ft. standard, 300 ft. 
maximum)

NOTE: To interface the RF-550 with an FSK converter, fabricate the cable per information given in 
the applicable instruction manual and in figure 2-9.

Option kits contain these cables with connectors installed. Standard 60-inch or 6-foot lengths 
are shipped with kits unless other lengths are specified, ed.

These cable assemblies are part of the RF-794RE kit.

JI, RF-794RE LCU (Supplied 
with RF-794RE kit)

TB3-1 and TB3-2, RF-550 
(RF-572 and RF-574 options)

J7 and J8, RF-550 (Supplied 
with RF-794RE kit)

J7, RF-550 (RF-577 option) 
Amphenol P/N 57-50360 
(36 pin)

J1, RF-577 (RF-577 option) 
Amphenol P/N 57-30360 
(36 pin)

1920-0509*
Muting Cable (60 in.
standard two conductor)

1920-3065*
30 Conductor Cable 
(6 ft. standard, 300 ft. 
maximum)

J8-A and J8-B, RF-110 
Connector (RF-572 and 
RF-574 options)

IT 
7.0 IN 

(17.8 CM) 1
HF SSO

II

TB3-I, RF-550
(Cable and hardware supplied with RF-794RE kit)

PP 
-.0 0 000 1< • lit I’M • IM «M

r"<b" L&j &
—J 0

U till •< C‘l«

(_) - l««l „ >" l»II«»l ____ ««• . •

Q v.<=9 "-Q   *::
U " == CT

Figure 2-10. RF-550 Desk Mounting Dimensions
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I
c

I
1

#10 LOCK
# 10 FLAT

18.5 IN (47.0 CM)

Re()e nd oEZQ oJI

TRIGHT SIDE

18.5 IN (47.0 CM)

*.□

crUU

Figure 2-11. RF-550 Standard Rack/Stack Mounting

2-13/2-14

SECURE SLIDE MOUNTING 
BRACKETSTO SLIDES (BOTH SIDES) 
AND TO RACK AS SHOWN IN 
EXPLODED DETAIL DRAWING

#10-32 NUT

7.5 IN
(19.1 CM)

a

¥

tt 10-32x3/8 
PAN HEAD

0

6.75 IN 
(17.145 CM)

I

7
7.5 IN 
(19.1 CM)

J

n_tr

MB'

# 10-32x7/16 
PAN HEAD

KlOUCia C*«HU R

I ,0... _ .U

# 10-32x7/16 
FLATHEAD 

r-<=jjg)4^k.
I NOTE

SUBSTITUTE FLATHEAD SCREWS 
FOR SECURING FORWARD MOUNTING 
BRACKETS IN RACKS WITH SINGLE 
MOUNTING CHANNEL, COUNTERSINK 
CHANNEL AS NECESSARY TO PREVENT 
INTERFERANCE WITH FRONT PANEL 
WHEN CLOSED.

JUOI^UVU

r"¥ |¥J■•I I I— 11*1 RBlVt*----- 1 
RRUMIDIH I ______

-s:0

RF 550

-1

# lOLOCK^7

SECURE SLIDESTO RF-550 USING
# 10-32x3/8PAN HEAD HARDWARE IB)

"IT 
O
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I
I PART 3

OPERATION

3.1 GENERAL

f

E HF 550

np

p
OFF FIXED

DS2/S8S7R7 DS1/S11S2 R8/S9 S10S5 JI S6 R6

Figure 3-1. RF-550 Front Panel Controls and Indicators

3-1

AFCo
AGC

All opei’ating controls and indicators 
are located on the RF-550 front panel, 
as shown in figure 3-1. The front panel 
shown is the "standard" RF-550 con
figuration. Figure 3-2 shows five var
iations of the RECEIVE MODE, Audio 
Level, and RF Level switch configura
tions appearing on panels supplied with 
available RF-550 options.

Table 3- 1 provides switch settings and 
operating instructions for all standard 
and optional RF-550 receive modes.

sty;' | -20db lock

REDUCED CARRIER /

Because instructions for optional modes 
are included, the table may contain 
information about functions not avail
able on a particular receiver. Table 
3-2 describes the functions and uses of 
operating controls and indicators. The 
operator should read and understand all 
information in tables 3-1 and 3-2 prior 
to operating the RF-550. Refer to the 
maintenance instructions of the approp
riate section for adjustments referred 
to in these tables.

TUNIN&MOOE

COHERENT
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ISB MONITOR SWITCH
MOOES AVAILABLECONFIGURATION RECEIVE MODE SELECTOR

RF LEVELAUDIO LEVEL

RF 550 STANDARD RECEIVE MOOES USB

LS8S 2 ISB

IAM

7 I2 ISBISB
USB

ISB

I7 1 ISBISB

cwz USB RAII

I7 ISBLSBx
USB

• — 4 ISBAM —

RATI

I

I
Figure 3-2. Standard and'Optional Mode and Monitor Select Switch Configurations

I3-2

EZJ

4 ISB OPTION INCLUDES
ALL STANDARD FEATURES 
BUT ADOS CAPABILITY FOR 
SIMULTANEOUS RECEPTION 
OF FOUR DISCRETE INTELLIGENCE 
CHANNELS IN 4 ISO MODE

RF 550 
WITH 
RF562

HF 550 
WITH 
RF 566

HF 550 WITH
RT 554
OR
RF 565 WITH
RF 562

INCLUDES ALL STANDARD 
RECEIVE MODES BUT ADDS 
BOTH WIDE <850 HZ) ANO 
HARROW 1170 HZ) RATT FILTERS 
NOT AVAILABLE IN COMBINATION 
WITH RF 562

INCLUDES All STANDARD 
RECEIVE MODESBUT ADDS 
OPTIONAL WIDE <850 HZ) OR 
NARROW 1170 HZ) HATT FILTERS 
IN COMBINATION WITH RF 562 
4 ISB OPTION

INCLUDES ALL STANDARD 
RECEIVE MODES BUT ADDS 
OPTIONAL WIDE (850 HZ) OR 
NARROW <170 HZI RATT FILTERS 
IN USB RATT POSITION

RF 550 WITH
RF 562 AND
TiF 564 DR
RF 550 WITH
RF 5S2 AND
RF 565
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TABLE 3-1. OPERATING INSTRUCTION FOR ALL RECEIVE MODES

ISB MONITOR
RF GAINAF GAIN LINE ADJUSTAGC TUNING MODEAUDIO RF

hUncw

Same as above.
AM

LSB

USB

2 ISB

A

u V♦V

’Normal optimum position

3-3/3-4

r

4 ISB 
(RF-562 only)

USB/RATT 
(RF-564 or RF-565)

RECEIVE 
MODE

LOCAL
REMOTE

FREQUENCY
SELECT

Position switches 
to show exact 
frequency on 
display

KHZ 
BANDWIDTH

Sideband filter 
A2A6A8FL1 auto
matically selected.

Appropriate filters 
automatically sel
ected at both IF 
amplifiers

Appropriate filters 
automatically 
selected at all four 
IF amplifiers

Switch not 
functional. 
Correct channel 
monitor auto
matically 
selected.

Switch not 
functional. 
Correct channel 
monitor auto
matically 
selected.

Select USB to 
adjust USB 
Level; LSB to 
adjust LSB 
Level.

Switch through 
all four posi
tions to check 
or adjust line 
levels.

Correct channel 
monitor auto
matically 
selected. Switch 
not functional.

Switch not 
functional. 
Correct channel 
monitor auto
matically 
selected.

Switch through 
all four posi- 
to check rf 
levels.

REDUCED
CARRIER

Leave qt fully 
clockwise 
positiop unless 
manual control 
is desirpd as an 
aid in tuning.

Select FIXED for normal oper
ation, and combination VFO/ 
BFO for manually optimizing 
reception. AFC may be used 
for Reduced Carrier operation.

Select VFO/BFO mode.
Set VFO to ±0. Set BFO for 
+1 kHz or for desired tone. 
VFO may be adjusted to 
position signal in filter slot.

Select FIXED or VFO. 
AFC and BFO are 
disabled.

Tune 2 kHz low in FIXED, or 
VFO modes. Use BFO to 
select RATT tones for other 
than 2 kHz.

Adjust USB 
potentiometer 
for desired line 
level.

Adjust both USB 
and LSB potentio
meters for desired 
line levels.

Adjust all four 
potentiometers 
to control all four 
line levels.

Adjust USB 
potentiometer 
for desired audio 
line level.

RATT
170 HZ SHIFT
(RF-566 only)

Select LOCAL, 
FREQ. RE
MOTE or 
FULL RE
MOTE as 
desired.

Selectable
0.5
6.0*
20

Sideband filter 
A2A6A7FL1 auto
matically selected.

RATT filter autoj 
matically selected 
at A2A6A10

Adjust 
for 
desired 
level in 
headset 
or 
speaker

Adjust USB 
potentiometer 
for desired line 
level.

Adjust USB 
potentiometer 
for desired line 
level.

Selectable
0.5*
6.0
20

Narrowband RATT 
filter automatically 
selected at A2A6- 
A10

Wideband RATT 
filter automatically 
selected at A2A6- 
A10

Check both 
USB & LSB 
RF Levels.

Use FAST 
or SLOW 
as desired. 
Use coherent 
only as 
shown for 
reduced 
carrier 
operation. 
External 
0 to +9 Vdc 
source 
can also 
be used to 
simultaneously 
control 
many 
receivers.

Adjust LSB 
potentiometer 
for desired audio 
line level.

Adjust USB 
potentiometer 
if output is 
terminated in 
an audio line.

Use only with pilot 
reception. Select 
position that cor
responds to dB 
carrier suppression. 
Select COHERENT 
AGC and AFC TUN
ING MODE position. 
Adjust VFO for 
LOCK indication. 
With LOCK indica
tor illuminated, 
VFO is disabled and 
0 Hz error is held by 
AFC. Loss of signal 
causes MEMORY 
indicator to illum
inate, and receiver 
tuning frequency 
is maintained. Press 
to disable MEMORY 
and retune receiver 
(if desired).

RATT
850 HZ SHIFT
(RF-566 only)
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TABLE 3-2. RF-550 CONTROLS AND INDICATORS

DESCRIPTION

I FREQ REMOTE

FULL REMOTE

Speaker(LSI) Monitors intelligence channel selected by Audio Level or MODE switch.

Mutes speaker LSI when headset is installed.

AM

e LSB

8 USB

I
2 ISB

I 3-5

Local/Remote 
switch (S5)

CONTROLS/ 
INDICATORS

6
20

Provides optimum reception for CW signals and maximum 
discrimination against close-in interference.
Standard AM filter
Attenuates filtered RF/IF signal approximately 6 dB at IF 
Filter PWB for level compatability with 0.5 and 6 kHz filters.

RECEIVE 
MODE selector 
switch (S2)

PHONES 
jack (JI)

KHZ BAND
WIDTH 
switch (SI 2)

______________________Response______________________ 
All control of RF-550 is from front panel. Remote control is 
locked out.
Frequency is selected remotely. Local frequency selection 
is locked out. All other control is LOCAL.
All control of RF-550 is from remote control system. Local 
control is locked out.

Selects desired filter on IF Filter PWB when in AM or CW receive mode.
Switch Position Response_____________
0.5

______________ Response_____________________
The signal from the Input Filter and RF/IF Amplifier is 
filtered, amplified, gain controlled product detected, and 
made available at any of the Monitor Amplifier outputs or 
at TB2-4, 5 & 6.
The signal from the Input Filter and RF/IF Amplifier is 
filtered, amplified, gain controlled, envelope detected, and 
made available at any of the Monitor Amplifier outputs or 
at TB2-4, 5 & 6.
The signal from the Input Filter and RF/IF Amplifier is 
amplified, gain controlled, product detected, and made 
available at any of the Monitor Amplifier outputs or at 
TB2-7, 8 & 9.
The signal from the Input Filter and RF/IF Amplifier is 
attenuated 6 dB, amplified, gain controlled, product detected, 
and made available at any of the Monitor Amplifier outputs 
or at TB2-4, 5 & 6.
The USB and LSB outputs are simultaneously available as 
previously described.

Selects either local or remote control of the RF-550 as follows:
Switch Position
LOCAL

Selects desired receiving mode. Note that “standard” RF-550 includes CW, AM, 
LSB, USB, and 2 ISB modes only. Additional modes are included with options 
indicated.
Switch Position
CW
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IDESCRIPTION

I
I
I

I

I

USB

IAdjusts LSB line output to TB2-7, 8 & 9. Screwdriver adjustment.

Adjusts LLSB line output to TB2-10, 11 & 12. Screwdriver adjustment.

IAdjusts USB line output to TB2-4, 5 & 6. Screwdriver adjustment.

I3-6

CONTROLS/ 
INDICATORS

Audio Level 
switch (S3)

LLSB 
(RF-562 only) 
UUSB 
(RF-562 only)

AUDIO LEVEL 
meter (M1)

LLSB LINE 
ADJUST poten
tiometer (R2)

RATT
850 Hz Shift 
(RF-566 only)

RECEIVE 
MODE selector 
switch (S2) 
(Cont)

LSB LINE 
ADJUST poten
tiometer (R1)

USB LINE 
ADJUST poten
tiometer (R3)

USB/RATT 
(RF-564 or 
RF-565)
RATT 
170 Hz Shift 
(RF-566 only)

_____________________ Response___________________
Selects LSB line output from A2A6A2. For line output 
adjustment see LSB LINE ADJUST potentiometer.
Selects USB (AM/CW) line output from A2A6A2. For line 
output adjustment see USB LINE ADJUST potentiometer.
Selects LLSB line output from A2A6A3. For line output 
adjustment see LLSB LINE ADJUST potentiometer.
Selects UUSB line output from A2A6A3. For line output 
adjustment see UUSB LINE ADJUST potentiometer.

_______ Response_____________________  
Four discrete line outputs are simultaneously available at the 
corresponding outputs on TB2 at the rear of the RF-550, or 
at the Monitor Amplifier outputs. Four additional modules 
are required for this mode.
Functions similar to USB operation except for special RATT 
filter (850 Hz for RF-564 option or 170 Hz for RF-565 
option) selected at IF Filter PWB A2A6A10.
The signal from the Input Filter and RF/IF Amplifier is 
filtered by A2A6A1O-FL3 to provide for FSK narrowband 
operation. The filter output is amplified, gain controlled, 
product detected, and made available at any of the Monitor 
Amplifier outputs or at TB2-4, 5 & 6.
The signal from the Input Filter and RF/IF Amplifier is 
filtered by A2A6A10-FL2 to provide for FSK wideband 
operation. The filter output is amplified,gain controlled, 
product detected, and made available at any of the Monitor 
Amplifier outputs or at TB2-4, 5 & 6.

Switch Position
4 ISB 
(RF-562 only)

Selects audio power level into associated 600-ohm line in the —6 to +14 dBm range 
for display on meter Ml.
Switch Position
LSB

Indicates signal level of USB (AM/CW), LSB, UUSB, or LLSB Line Amplifier 
output as selected by Audio Level switch S3. Indicating range is -6 to +14 dBm. 
0 dBm = 1 mW into 600-ohm line.
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I TABLE 3-2. RF-550 CONTROLS AND INDICATORS (Cont)

I DESCRIPTION

Adjusts UUSB line output to TB2-1,2 & 3. Screwdriver adjustment.I
I
I
r

LSB

I
Controls primary power to RF-550.

Controls AGC to IF amplifiers through Control I PWB. Active in all AGC modes.

G
SLOW

I COHERENT

3-7

RF Level 
switch (SI)

CONTROLS/ 
INDICATORS

AF GAIN poten
tiometer (R8)

RF GAIN poten
tiometer (R7)

AGC selector 
switch (SI 0)

Indicates antenna signal strength by monitoring AGC voltage from USB, LSB, 
UUSB, or LLSB IF amplifiers as selected by RF Level switch SI. Linear scale 
calibrated in uV, and dB referenced to 1 uV in 50 ohms so that a 1 uV input is 
equivalent to -107 dBm.

EXTERNAL 
FAST

POWER OFF 
switch (S9)

REDUCED 
CARRIER 
switch (S7)

UUSB LINE 
ADJUST poten
tiometer (R4)

RF LEVEL 
meter (M2)

UUSB 
(RF-562 only)
LLSB 
(RF-562 only)

_____________________ Response_____________________
Selects USB AGC voltage for relative signal strength display 
on meter M2.
Selects LSB AGC voltage for relative signal strength display 
on meter M2.
Selects UUSB AGC voltage for relative signal strength display 
on meter M2.
Selects'LLSB AGC voltage for relative signal strength display 
on meter M2.

_________________ Response__________________
No AGC. Manual RF and AF gain potentiometers exercise 
exclusive control.
Selects external AGC input.
Selects AGC speed having a 10 ms attack and 0.1 second 
decay time.
Selects AGC speed having a 10 ms attack and 1 second 
decay time.
Selects coherently derived AGC. Should be selected only 
when the RF-550 is in AFC tuning mode.

Selects RF LEVEL meter (M2) input as described below.
Switch Position
USB/AM

Controls audio signal level to phone jack, local speaker, or external speaker. Does 
not affect line outputs.

Controls presence and type of Automatic Gain Control (AGC) to the RF-550.
Switch Position
OFF

Adjusts receiver gain to maintain correct information channel signal level to 
carrier level ratio with respect to PEP.
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TABLE 3-2. RF-550 CONTROLS AND INDICATORS (Cont)

IDESCRIPTION

I
I-16 dB

-20 dB

Six digit display indicates frequency to which RF-550 is tuned.

I
I

I
IBFO

IVFO/BFO

I

.3-8

Frequency 
display (Al A3)

CONTROLS/ 
INDICATORS

Frequency 
switch (S4)

VFO potenti
ometer (R5)

BFO potenti- 
meter (R6)

Adjusts BFO frequency to Audio Output product detectors through a range of 
± 1 kHz for general purpose CW, SSB, and RATT operation.

REDUCED 
CARRIER 
switch (S7) 
(Cont)

TUNING MODE 
selector switch 
(S6) AFC, VFO, and BFO are negated. The RF-550 will operate 

on the exact frequency displayed.
BFO enabled, VFO disabled. Used to select desired tone in 
CW operation, to “clarify” SSB signals without disturbing 
front end tuning, and to produce precise RATT mark-space 
frequencies.
VFO and BFO simultaneously active. First local oscillator 
frequency can be shifted ± 1 kHz with VFO for precise front 
end tuning or for optimum relationship between desired 
signal, interference signals, and filter characteristic curves. 
BFO can be adjusted simultaneously for desired output tone.

______________________ Response_____________  
Drives High Band PLL A2A8 to select 10 MHz digit. 
Drives High Band PLL A2A8 to select 1 MHz digit. 
Drives High Band PLL A2A8 to select 100 kHz digit. 
Drives Low Band PLL A2A14 to select 10 kHz digit. 
Drives Low Band PLL A2A 14 to select 1 kHz digit. 
Drives Low Band PLL A2A14 to select 100 Hz digit.

____________________Response_____________________
Applies 14 dB of attenuation to AFC IF signal to maintain 
correct signal power to carrier power ratio for 6 dB sup
pressed carrier.
Applies 4 dB of attenuation to AFC IF signal to maintain 
correct signal power to carrier power ratio for 16 dB sup
pressed carrier.
No attenuation. Maintains correct signal power to carrier 
power ratio for 20 dB suppressed carrier.

Switch Position
—6 dB

Six decade sections which provide local tuning as described below. Switch out
puts are integrated with remote control information in RF-550 Control Group 
PW Boards A2A10, A2A11, and A2A12.
Switch Section 
10 MHz 
1 MHz 
100 kHz 
10 kHz 
1 kHz 
100 Hz

Selects RF-550 tuning mode as described below.
Switch Position Response
FIXED

Provides ± 1 kHz continuous tuning capability to complete the tuning range of 
the RF-550.
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I TABLE 3-2. RF-550 CONTROLS AND INDICATORS (Cont)

I DESCRIPTION

I
AFC

r,
I

I
5

I
C

3-9/3-10

CONTROLS/ 
INDICATORS

Lights to indicate AFC circuit has acquired and locked to suppressed carrier on 
the received signal. Lock condition will hold receiver tune to ± 0 Hz. Pushbutton 
may be depressed to break lock. AFC MEMORY indicator should light immed
iately.

TUNING MODE 
selector switch 
(S6) (Cont)

MEMORY 
indicator/push- 
button (DS2/S8)

LOCK 
indicator/push- 
button (DS1/S11)

Switch Position
VFO

Lights to indicate AFC lock has been interrupted and control is being maintained 
by the AFC memory circuit. Typical hold time is 15 seconds. Pushbutton may 
be depressed to disable memory.

______________________ Response_____________________  
VFO enabled, BFO disabled. First local oscillator frequency 
can be varied ± 1 kHz to provide continuous tuning capa
bilities. VFO can be used to obtain “zero beat” for AFC 
operation while MEMORY and LOCK indicators are not lit. 
Used for receiving pilot carrier signals only. Reduced carrier 
levels of —6, —16, and —20 dB can be accommodated using 
REDUCED CARRIER switch S7. BFO is disabled. VFO is 
enabled while MEMORY and LOCK indicators are not lit. 
MEMORY and LOCK pushbuttons may be depressed to 
enable VFO.
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FUNCTIONAL DESCRIPTION

4.1 GENERAL

r,
I
I NOTE

I
4.2s

IF FILTER ASSEMBLY4.4

k
I
I

4-1

The RF-550 is a modularized state-of- 
the-art ISB Receiver. The information 
presented in this section describes the 
major functions of the Receiver Assem
blies, presented in sequence to follow 
the normal receiver signal path. The 
functional block diagram on the cover 
sheet of this section shows assembly 
level relationships and signal paths 
between assemblies.

The RF/IF Assembly accepts the 0.1 
to 30 MHz output from the Input Filter 
Assembly in the range of -120 to +5

All levels given correspond 
to a 10 dB signal-to-noise 
ratio.
INPUT FILTER ASSEMBLY

dBm and uses two stages of mixing to 
deliver a 1.75 MHz output frequency 
to the appropriate IF amplifier. The 
RF/lF Assembly is gain controlled by 
shaped AGC voltage to maintain an out
put level in the range of -89 to -14 dBm 
for the USB channel output. The RF in
put is subtractively mixed with the 158.35 
to 188.25 MHz synthesizer output to pro
duce a 158.25 MHz IF signal. After filter
ing in a helical resonator, the 158.25 MHz 
IF signal is subtractively mixed with the 
160 MHz synthesizer output to produce 
a constant 1.75 MHz IF at the output. 
The output is power divided by four and 
routed to the appropriate IF amplifier. 
Note that USB, AM, CW, and FSK sig
nals are routed through the A2A6A10 
IF Filter. LSB, LLSB, UUSB IF outputs 
are routed directly to the appropriate 
IF amplifier assembly.

The IF Filter Assembly incorporates 
up to four separate filters and a 6 dB 
pad. The filters are automatically 
selected in response to mode selection 
logic. USB signals are passed through 
a 6 dB pad, CW and AM modes permit 
selection of either .5, 6 or 20 kHz IF 
bandwidths. FSK signals are routed 
through the FSK filter when USB/RATT 
mode is selected. The 1.75 MHz AFC 
signal is derived in this assembly and 
supplied to the AFC IF Amplifier 
Assembly. LSB, LLSB, and UUSB 
signals (optionally available) are not 
routed through this assembly.

The antenna input to the receiver is 
applied to Input Filter Assembly A2A4, 
either directly or, optionally, through 
High Z Input Transformer Assembly 
RF-567. The input may also be routed 
through the RF-551 Preselector in sys
tems using that option. The input filter 
includes receiver protection circuitry 
that accommodates up to 10 Vrms at 
the input, receiver muting circuitry, 
a low pass filter, and ten 1/2-octave 
filters covering the frequency range of 
the receiver. The filters provide 
approximately 67 dB of rejection to 
unwanted signals, a VSWR of approxi
mately 2:1, and a nominal insertion 
loss of -4 dB.
4.3 RF/IF ASSEMBLY
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IAUDIO OUTPUT ASSEMBLY4.6

SYNTHESIZER4.8

I
I
I
I
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Separate monitor outputs are also pro
vided from each amplifier. Control 
circuits select the audio signal to be 
monitored through the separate monitor 
amplifier and at the front panel meter. 
Front panel line level control is also 
provided by the output audio boards.

4.7 AUDIO AMPLIFIER MONITOR 
ASSEMBLY

AM signals bypass the product detector 
in the USB amplifier and are routed 
through the low pass filter and line 
amplifiers to the output. AM signals 
are thus available at the USB output 
terminals on the output terminal board 
at the rear of the receiver. With the 
receiver operating in the CW or SSB 
sideband mode, the signal from the 
IF amplifier is switched to the pro
duct detector at the input to the ampli
fier. Note that Audio Output Assembly 
A2A6A2 comprises two separate audio 
amplifiers, each with its own product 
detector at the input. A2A6A2 accom
modates the outputs from the separate 
USB and LSB amplifiers. If the receiv
er incorporates the 4 ISB option, Audio 

4-2

Refer to figure 4-1 for the following 
discussion. The function of the frequency 
synthesizer is to generate the local 
oscillator signals. The synthesizer is 
housed in four assemblies: the Low Band 
PLL, the High Band PLL, the Frequen
cy Standard, and the Frequency Trans
lator. A subcarrier Generator is also 
used with the 4 ISB version. Frequency 
increments are selectable that tune the 
entire range of 0.1 MHz to 30 MHz in 
100 Hz steps. A VFO provides for 
tuning ± 1000 Hz about the selected fre
quency. The first local oscillator tunes 
158.350 to 188.250 MHz. The fre
quency switches on the front panel are

Any audio output available within the 
receiver can be monitored on meter Ml 
by front panel switch selection. The 
selected output is amplified by the 
Audio Amplifier Monitor Assembly and 
is present at the front panel speaker, 
phone jack, and external speaker out
put. Speaker volume control provided 
for the channel being monitored has no 
effect on the output level. The level 
indicated on Ml is the level delivered 
to the line output, not to the speaker.

The IF Amplifier Assembly provides 
most of the receiver gain and AGC 
range. The -95 to -20 dBm 1.75 
MHz IF input is amplified and gain- 
controlled to provide a constant -13 
dBm, 1.75 MHz IF output. The four 
IF amplifiers in this assembly are 
identical except for the filter pro
vided, which depends upon the func
tional placement of the IF amplifier and 
on the bandwidth specified. AM and CW 
signals bypass this filter in the USB IF 
amplifier. AGC detectors and ampli
fiers are also incorporated in each IF 
amplifier to provide 85 dB of gain control 
in the related cascade IF amplifier 
chain. AM signals are detected at the 
output of the USB IF Amplifier. Side
band signals are routed to the appro
priate audio amplifier at the IF fre
quency.

Output Assembly A2A6A3 serves a 
similar function for both the UUSB and 
LLSB IF amplifiers. Four discrete 
outputs (USB, UUSB, LSB, andLLSB)are 
provided atthe corresponding outputter
minals at TB2 on the RF-550 rear panel.
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The locking sequence is as follows. As 
the input IF frequency approaches the

The 2nd mixer local oscillator injection 
signal is the same 160 MHz used in the 
additive mixing to obtain the 198.25 to 
198.35 MHz signal for the High Band 
PLL translation. In the receiver 2nd 
IF mixer, however, subtractive mixing 
is used to derive the 1.75 MHz final IF. 
This scheme results in error cancella
tion, since any error added by the first 
mixing is canceled by the subtrac
tive second mixing. A high stability 
160 MHz source is, therefore, not 
required.

AUTOMATIC FREQUENCY 
CONTROL (AFC)

used to preset dividers in both the Low 
Band PLL and the High Band PLL. The 
Low Band PLL, which generates the 
100 Hz, 1 kHz and 10 kHz increments, 
contains a VCO that tunes from 32.5 
to 33.5 MHz. The V CO output is mixed 
with 36.5 MHz from the Frequency 
Translator in a subtractive mixer that 
produces a difference frequency of 3 to 
4 MHz. This frequency is divided by a 
ratio of between 4000 and 3000 to obtain 
1 kHz, depending on front panel fre
quency switch positions (or remote tun
ing logic states). The 1 kHz output is 
compared in a phase detector with 1 
kHz from the frequency standard, and the 
error signal is used to phase lock the 
VCO. The VCO is thus accurately 
referenced to the frequency standard 
but is at a frequency between 32.5 and 
33.5 MHz. This signal is divided by 
10 and routed to the translator where 
it is mixed with 35 MHz derived from 
the standard to obtain a frequency of 
38.25 to 38.35 MHz. This output is 
added to 160 MHz to obtain the 198.25 
to 198.35 MHz injection into the high 
band mixer. The high band mixer 
subtracts the output of the high band 
VCO (158.35 to 188.25 MHz) from the 
198.35 to 198.25 MHz to obtain a fre
quency between 40 and 10 MHz. This 
is divided in a preset divider whose 
division ratio is set by the 100 kHz,
1 MHz, and 10 MHz switches. The out
put of the divider is compared with 100 
kHz derived from the Frequency Stand
ard in a phase detector. The phase de
tector output, which is modified by the loop 
filter, is used to lock the VCO. After 
being buffered, the VCO output becomes 
the local oscillator injection signal. The 
first local oscillator injection frequency 
in the range of 158.35 to 188.25 MHz is 
subtractively mixed with the incoming 
signal from the RF Amplifier to produce 
the 1st IF frequency of 158.25 MHz.

AFC circuitry is contained on the AFC 
IF Amplifier and the Phase Detector/ 
Loop Filter plug-in cards located in the 
card cage area of the receiver. When 
the receiver is in the AFC mode, the 
suppressed carrier is selected by the 
500 Hz CW filter, and presented to the 
AFC IF Amplifier PWB. Here the signal 
is amplified, and attenuated by 0, 4, or 
14 dB corresponding to -20, -16, or -6 
dB suppressed carrier, respectively. 
The signal is then applied to the AFC 
Phase Detector PWB. Here buffer 
amplifiers provide additional gain and 
isolation, and the signal is fed to two 
phase detectors, where it is compared 
with a 1.75 MHz reference frequency. 
The 1.75 MHz is provided by a 90° hy
brid circuit which shifts the phase of the 
P Reference 90 with respect to the Q 
Reference. The P detector output is used 
to tune the VCO. The Q detector output 
is used to detect frequency lock. Prior 
to lock, the receiver gain is controlled 
by a prelock AGC circuit. Prelock gain 
is higher than after-lock gain, in order 
to enhance lock threshold.
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1.75 MHz reference, a difference fre
quency beat note appears at the output 
of the P and Q detectors. As the beat 
note gets lower in frequency, the de 
level associated with phase detector 
operation becomes larger. The cor
relation filter amplifies and integrates 
this level until it becomes large enough 
to cause the lock comparator to switch. 
The comparator output switches the 
AGC from pre-lock to post-lock and 
turns the lock light on. It also switches 
the characteristic of the loop filter’ 
amplifier.

Prior to lock, the loop filter is ac 
coupled to the P detector but de coupled 
through a feedback resistor which both 
limits the gain and reduces the effect 
of de offsets in the operational amplifier.

The RF-550 uses a Beckman SP-7 52 
gas discharge display to indicate the 
frequency to which the receiver is 
tuned. The display is controlled by a 
DD-700 BCD-to-7-segment decoder/ 
driver.

fLT)
(jtlj

error is corrected by the feedback 
action of the overall AFC loop.

As the beat note frequency gets lower, 
the de component of the ac waveform 
from the P detector is integrated by the 
loop filter. This de level causes the VCO 
in the VFO circuit to move closer to zero 
beat. This action is regenerative and the 
loop snaps into lock when the beat note 
gets sufficiently low. Simultaneously, the 
Q detector output increases until the 
lock comparator changes state. When 
this happens, two FET switches are 
controlled. The first switch shorts the 
ac coupling capacitor on the loop filter 
input. The second switch opens the de 
circuit in the feedback path. Conse
quently the operational amplifier gain 
increases to its full open loop gain, 
resulting in low static phase error. DC 
offset is of no consequence, since the

Control of the RF-550 is performed by 
digital circuits on four control cards 
located in the rear center of the re
ceiver. The digital circuitry accepts 
inputs from all front panel controls 
except the power ON/OFF, audio gain 
and ISB monitor switches. The control 
cards also have inputs that enable 
remote control of the receiver. Analog 
signals for RF gain, VFO tuning and 
BFO tuning are routed through control 
cards I and II via FET switches that 
are controlled by TTL gates. Remote 
analog inputs for RF gain, VFO tuning, 
and BFO tuning are provided at J8.

The receiver is tuned by means of 
front panel digit switches, which select 
the appropriate gate inputs on the fre
quency control cards. The frequency 
information is then converted to positive 
true logic levels and used to program 
the frequency synthesizer, 1/2-octave 
filter switching, and the display 
decoder/drivers.
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probe adaptor to the indicated chassis 
connector pin(s) with a short BNC-to- 
Winchester adapter cable (paragraph 
5.5). The 50-ohm probe adapter simu
lates correct loading on the signal 
source.

After establishing the existence of a 
trouble in a particular assembly, refer 
to the servicing information for the 
assembly given in the unit instruction 
sections of this manual.

The following general rules and tech
niques are useful in servicing the pw 
boards of the RF-550.

Similarly, output signal levels can be 
measured conveniently by temporarily 
substituting the meter for the following 
assembly in the signal path.

Do not connect the 50-ohm load 
to digital input, since this is 
too heavy a load for digital inte
grated circuits. For these cir
cuits, use an oscilloscope with 
a high impedance probe.

• When replacing components on 
printed wiring boards, clip the 
mounting leads first with a suitable 
pair of diagonal cutters and re
move the component. This is 
especially helpful on multilead 
components such as the dual in
line and circular type integrated

The next step is to determine logical 
causes of the trouble. A check of oper
ation in different modes and at different 
frequencies will help to eliminate some 
causes and will sometimes pinpoint the 
problem.

Table 5-1 is a list of possible fault 
conditions and probable causes. This 
table is not presented as a compre
hensive list of receiver troubles, but 
only as a guide to trouble analysis. 
The first step in troubleshooting is 
symptom recognition based on know
ledge of equipment characteristics. 
Not all equipment troubles are the dir
ect result of component failure. For 
example, a condition of less than peak 
performance can result from compon
ent degradation. It is important that 
degradations be recognized as well as 
troubles resulting from component 
failures.

The modular construction of the RF- 
550 lends itself to a logical and straight 
forward troubleshooting procedure. By 
referring to the overall and individual 
block diagrams, and using related level 
and frequency information, a trouble 
can be localized to a particular assem
bly.

The quickest and most convenient met
hod of confirming the correct RF input 
levels to a suspected assembly is to 
temporarily remove it from the chassis 
and connect a Boonton type 91H (or 
equivalent) RF voltmeter with a 50-ohm
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MOS-FET REPLACEMENT5.2.1
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• A desoldering tool (solder-sucker) 
is very convenient (and minimizes 
board damage) when removing 
multilead components which can
not be cut loose with diagonal cut
ters . Components of this type in
clude special RF Communications c. Remove the jumper only after the 

leads are soldered.

• The RF-550 uses Metal Oxide 
Field Effect Transistors (MOS- 
FET) in some circuit applications 
(for example, in the sample-and- 
hold phase detectors of the Low 
Band PLL assembly). Type 
3N171 MOS-FETs require special 
care during handling to prevent 
burn-out of their insulated gates 
from static charges. Use the 
following procedure when replac
ing a MOS-FET transistor. (Com
mon junction FETs do not require 
this procedure.)

• 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 effec
tive than a solder-sucker for re
moving solder from pw boards .

minimodules and double balanced 
mixers, both used extensively in 
the various assemblies. The UNI-

• Overheating a printed circuit con
ductor 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 35W 
range is recommended.

• Before removing an integrated 
circuit from a pw board, note 
orientation of the pin locating tab 
and insure the replacement com
ponent is reinstalled in exactly 
the same way.

14 13 12 11 10 9 8 n n n n n n n 
L-tab
uuuuuuu 

1 2 3 4 5 6 7

Integrated Circuit Orientation, (Top View)
• Because of the double sided con

struction used on many of the pw 
boards in the RF-550, a compon
ent lead may be soldered to print
ed circuit areas on the top and 
bottom of the pw board. Conse
quently, when a component lead is 
removed, the replacement com
ponent should be resoldered top 
and bottom as applicable.

circuits. The individual leads are 
then removed from the pw board 
with a low wattage iron.

b. Position the four leads and in
stall the MOS-FET on the pw board.

a. Remove new MOS-FET from 
package. The four leads may be con
nected together with a small ferrule or 
wire to prevent static charge differ
ences between the gate and substrate 
terminals. If the ferrule is present, 
wrap several turns of solder or small 
gauge wire around the leads and then 
remove the ferrule.
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TABLE 5-1. TROUBLESHOOTING

SYMPTOMS POSSIBLE CAUSES CHECK

No +200V

I Input filter

I RF/IF assembly

RF/IF assembly RF/IF AGC Shaper A2A5A4

I Monitor amplifier

Line output amplifier Line Output Amplifier A2A6A2

No line level meter indicationQ 1. Audio output level detector

2. Meter switching

Failure of manual tuning in AFC

Coherent AGC not functional

2. Switching failure

AFC IF Amplifier PWB

Attenuator on A2A6A5

I
IF amplifiers

5-3

Display dark; otherwise 
Receiver functioning correctly

Receiver not functional in 
any way

Cannot receive any frequencies 
and synthesizer is known to be 
functioning

Reduced dynamic range of 
receiver

No monitor output. Line 
outputs OK.

No line output. Monitor output 
and BFO are OK.

Unable to lock to a pilot carrier 
and cannot vary the beat note 
with the VFO control.

AFC threshold is greatly 
increased

Changing carrier suppression 
switch position does not cause the 
signal strength meter to change

One or more de voltages not 
present

AFC carrier suppression 
attenuator

1. Reduced AFC IF amplifier 
gain

AFC Phase Detector A2A6A4 
loop filter

Monitor amplifier A2A6A1. 
Meter calibrate Al A2 for 
correct switching signals

Check for correct power supply 
voltages in Assembly A2A3

200V section of A2A3 Power 
Supply Assembly

MEMORY or LOCK lights 
never light but lock is achieved

No RF gain control with AGC 
OFF, FAST or SLOW

RF/IF Assembly A2A5 at IF 
test output

No RF gain control in coherent 
AGC

MEMORY and LOCK light 
switching failure

Coherent AGC detector

1. A2A6A2 TP!, TP2 for 
detector output.

2. Meter Calibrate PWB A1A2 
and front panel switching.

AFC Phase Detector A2A6A4 
loop filter

Input filter switching on A2A11 
TP1 to TP10,and A2A4A2 
filter control

Poor receiver sensitivity or 
unable to receive certain 
frequencies

A2A6A7/AS AGC shaper 
circuit

AFC Phase Detector A2A6A4 
loop filter AGC output

1. RF gain control should be 
fully cw. Check A2A6A5 
gain.

2. A2A6A10 for correct con
trol signals

AGC shaper circuit on A2A6A5
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TABLE 5-1. TROUBLESHOOTING (Cont)

ICHECKSYMPTOMS POSSIBLE CAUSES

IF amplifier

IUSB IF Amplifier A2A6A8IF amplifier

No reception in LSB IF amplifier IIF filter

5Frequency standard

IReceiver cannot be tuned Synthesizer

IControl cards

I
No subcarriers

Control II PWB A2A10 I
J

Faulty audio switching or

I

I
I
I5-4

No reception in CW or AM. 
USB is functional

No audio level or signal 
strength meter indications

LSB IF Amplifier A2A6A7

A2A6A10 IF filter control 
inputs

1. Int/Ext. switch
2. Frequency standard 

oscillator

No AGC control with AGC 
in FAST or SLOW

Frequency display incorrect 
or letters are displayed

No audio monitor or line 
output for UUSB or LLSB 
modes

No BFO or VFO control. 
Reception is possible

With tuning mode in fixed, 
receiver appears to be off 
frequency.

USB and LSB channels are 
heard simultaneously 
in 2 ISB mode

Lack of analog control voltage 
for oscillators
1. Oven controlled frequency 

standard not warm
2. VFO is not phase locked to 

the frequency standard

High and Low Band PLL 
Assemblies A2A8 & A2A14

1. A2A6A7/A8 AGC shaper 
circuit

2. A2A6A7/A8 AGC detector 
circuit

No reception in CW, AM, or 
USB

10/1 M Hz Control PWB A2A 11. 
100/10/1 kHz Control PWB 
A2A12.
100 Hz logic on Control II PWB 
A2A 10
Subcarrier Generator A2A13

1. Allow 1 hour warm-up 
time

2. 36.5 MHz PLL in Translator 
Assembly A2A15

Meter Calibrate PWB Al A2 
Monitor Amplifier PWB 
A2A6A1
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5.3

-6 DB

+4 DBM

Q
E

5.4 MIXERS/lNJ ECTION LEVEL
TEST ADAPTERS5.5

t
I

TEST POINT INFORMATION5.6

5-5

Because of the varying load which a 
mixer presents to the local oscillator 
source during a single RF cycle, a

Figure 5-3 summarizes test point and 
adjustment information for pw board 
assemblies in Card Cage A2A6 and the 
control group. See specific sections 
for more detailed information.

INJECTION 
LEVEL

CO co o
z
o
co
UJ

z 
o

+7 DBM

CONVERSION BETWEEN DBM 
AND VOLTS RMS

Adapter cables for use in signal tracing 
are included in the RF-550 Maintenance 
Repair Kit (RF Communications part 
number 1001-0189). The cables permit 
connection of test equipment directly to 
chassis connectors. They are available 
as part numbers 1001-0050 (male) and 
1001-0051 (female). Figure 5-2 gives 
the information required for test adapter 
cable fabrication.

Figure 5-1. Effect of Injection Level 
on Conversion Loss

problem arises in measuring the injec
tion level with an RF voltmeter. The 
injection voltage indicated by a peak 
detecting RF voltmeter (like the Boon
ton type 91H) at this level will be less 
than expected because of peak flatten
ing. Consequently, a normal voltmeter 
indication is approximately 250 mV on 
a 91H. Point A in figure 5-1 corresponds 
to a 91H reading of approximately 250 
mV.

Power levels in this manual are stated 
in dBm, or decibels with respect to 1 
milliwatt. Thus, for example, +6 dBm 
means 6 dB more than ("above") 1 mW, 
or 4 mW. Similary, -6 dBm is 6 dB 
less than ("below") 1 mW, or 0.25 mW 
(250 uW).

Notice that every value of dBm corres
ponds to a particular amount of power. 
If the impedance in which this power is 
dissipated is known, the corresponding 
voltage and current can be determined. 
Table 5-2 lists 50-ohm voltage equiva
lents for many dBm power levels. Note 
that for negative values of dBm, volt
ages 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 dBm is 
0.112V (112 mV), across 50 ohms, 
while +6 dBm is 0.446V. Similarly, 
-20 dBm equals 22.4 mV, while +20 
dBm equals 2.24 volts (across 50 ohms).

Balanced diode mixers are used exten
sively for frequency conversion in the 
RF-550. The signal path conversion 
loss for the type mixers used is 
typically 6 dB, provided the local os
cillator injection level is sufficiently 
high. For proper operation, the local 
oscillator injection source must be 
capable of developing at least +4 dBm 
(350 mVrms) into 50 ohms. The design 
level is +7 dBm (500 mVrms). Below 
+4 dBm the conversion loss of the mix
er increases rapidly (point A in figure 
5-1).
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I
VOLTS DBM

I

I
I

UG-625/U OR 011-63800 LOGIC INTERPRETATION5.7

[

5-6

TABLE 5-2. CONVERSION OF DBM TO VOLTS RMS ACROSS 50 OHMS. 
(Based on 0 dBm = 1 milliwatt)

0.224
0.199 
0.178 
0.158
0.141
0.126
0.112

4.46
5.01
5.62
6.30
7.07

12.6
22.4
39.8
70.7

224
199
178
158
141
126
112
99.9
89.0
79.3
70.7
63.0
56.2
50.1
44.6
39.8
35.4
31.6
28.2
25.1
22.4
19.9
17.8
15.8
14.1
12.6
12.0
11.2
10.0
8.90
7.93
7.07
3.98
2.24
1.26
0.707

8" RG-178B/U 
OR EQUIV.

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
25.41
26
27
28
29
30
35
40
45
50

0.224 
0.251 
0.282 
0.316 
0.354 
0.398 
0.446 
0.501 
0.562 
0.630 
0.707 
0.793 
0.890 
0.999 
1.12 
1.26 
1.41 
1.58 
1.78 
1.99 
2.24 
2.51 
2.82 
3.16 
3.54 
3.98

WINCHESTER COAXIAL 
CONNECTOR TYPE 
1Q0-8001-S15 OR 100-8001-P95

J

Many counting and control functions in 
the RF-550 are implemented in digital 
integrated circuits. The basic circuit 
elements (gates, flip-flops, etc.) are 
binary in nature, that is, the output 
voltage of each can lie only in two per
missible areas. The RF-550 uses only 
TTL logic.

(NEGATIVE DBM)_________
MILLIVOLTS

(POSITIVE DBM) 
VOLTS

LUG-

Figure 5-2. Test Adapter Cable Fabrication
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TP1[oTP1|°

o]TP3

I TP3[o TP3[o TP3[o TP3[o

3TP1

DCVC R1 = LINE LEVEL METER CALIBRATE

< <

c R14 = RF LEVEL METER CALIBRATE

E €
E A2A6A1 A2A6A5

A2A6A2 - A2A6A3
R2 =

R3 =

E
A2A6A6 - A2ABA9

R68=

A2A6A4

Figure 5-3. PWB Test Point Data Summary

5-7

i
i

TP1 =
R20 =

TP1 =
TP2 =
TP3 =
R23 =
R44 =
R64 =

USB/UUSB LINE LEVEL DETECTOR OUTPUT
LSB/LLSB LINE LEVEL DETECTOR OUTPUT
USB/UUSB MAXIMUM LINE OUTPUT ADJUSTMENT SET FOR 
+14 DBM, 600 OHM LOAD WITH FRONT PANEL LINE LEVEL 
CONTROL FULLY CW.
LSB/LLSB SAME AS R1

AFC ERROR
PHASE DETECTOR OUTPUT
AGC DETECTOR OUTPUT
PRELOCK GAIN SET FOR 7 DB ABOVE LOCK LEVEL AT P3
LOOP AMPLIFIER OFFSET ADJUSTMENT
LOCK THRESHOLD SET AT 0.5V WHEN NOT LOCKED 
MEASURED AT WIPER.

ffl
QI
3
31
3]

a
51
s
0
3

TP10
TP9
TP8
TP7
TP6
TP5
TP4
TP3
TP2
TP1

6 TO 7.9999 MHZ FILTER (+) 
24 TO 29.9999 MHZ FILTER (+) 
4 TO 5.9999 MHZ FILTER (+)
16 TO 23.9999 MHZ FILTER (+) 
0.56 TO 1.9999 MHZ FILTER (+) 
LESS THAN 0.56 MHZ (+)
3 TO 3.9999 MHZ FILTER (+)
2 TO 2.9999 MHZ FILTER (+)
8 TO 11.9999 MHZ FILTER (+) 
12 TO 15.9999 MHZ FILTER (+)

A1A2
METER
CALIBRATE

TP1 =
TP2 =
TP3 =
R1 =

AGC OUTPUT
ATTENUATOR RANGE
ATTENUATOR RANGE
SET9V AGC @ +9 DBM RF INPUT

SET IF GAIN FOR 92 DB AGC OFF, ISB MODE.
SET 4V AGC @ -67 DBM RF INPUT

WIRE 
COLOR

DISPLAY 
A2A6A1-9 
A2A6A1-4
A2A6A1-C 
A2A13-J 
A2A13-L

TEST 
POINT

TP1 =
TP2 =

R26 =

TP1 =
TP2 =
TP3 =
R1 =
R2 =
R3 =

VI0. 
YEL. 
RED 
ORN. 
GRN. 

WHT., YEL.
BLK.

3

i

o

I 
co 

5^ 
S3

R23 za 
3TP3 
o]TP2

R3
ZS

R1sz
TP2[o

EZ 
R2

EZ
R3

R64 za

R2
Z33
3TP2
Z0

R1
<DTP1

R1
EZ

TP2[o

SZ
R2

zs 
ojTPI

R68

o]TP2
o]TP1
ZS
R26

R44

EZ
TP2[o

EZ
R2

fiF

+200
+24
+15

+5

GND

ZS
3TP2 
o]TP1

R1
EZ

TP2[o

R2~

o

|

3
3

I

< u- 
CO —
< co 
CM CZ>

Su.
CD — 
< CO 
CM

TP1[O

FEED FORWARD ATTENUATOR CONTROL VOLTAGE
ATTENUATOR RANGE SET FOR FULL MONITOR OUTPUT WITH 
100 uV RF INPUT

SI = AS SHOWN FOR 2 ISB/4 ISB 
PUSH SWITCH FOR FM

(»■

<E

O CC

< < o 
CM X O 
<£ O. —I

Ypi (si

< —
S3

< I-II

COHERENT AGC INPUT
ATTENUATOR RANGE
ATTENUATOR RANGE
SET9V COHERENT AGC@+9 DBM INPUT,6 DB CARRIER 
SUPPRESSION AFC LOCKED.
SET AFC/IF GAIN @ IF OUTPUT 20 DB CARRIER SUP
PRESSION TO 107 DB.

SET 4V COHERENT AGC @ -67 DBM RF INPUT, AFC LOCKED 
6 DB SUPPRESSED CARRIER.

e!

< <J 
CM U-

o

i
< m
33

o 5

3±
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OR Gate

OUTPUT

I
Logical 1: Normally more than 2.4V.

Logical 0: Normally less than IV.

A

BOUTPUT

A

B

I
OUTPUT

]A

B
* J Q

ICLOCK ♦
QK *

I5-8

1 
1
1 
0

0
1
1
1

The two possible states of each element 
are called logical "1" and logical "0". 
The assignment of voltage levels to 
these logic states is arbitrary; however, 
in this technical manual positive logic 
is standardized, which means we define 
the states as:

A gate is a circuit element whose out
put level depends on the levels at all of 
its inputs in a particular pattern.

AND Gate

0 
0 
0
1

0 
0
I
I

JB 
0 
0 
1 
1

L2J

A 
0 
1 
0 
1 PRESET

CLEAR

T

A flip-flop has memory, i.e., it stores 
a logic state. The logical symbol of 
the binary storage element called a JK 
flip-flop (abbreviated FF) is shown 
below. The state of the FF is referred 
to by the condition of the Q output. For 
example, if the Q output is high, the 
FF contains a_l, or the FF has a 1 
output. The Q output is always at the 
opposite level of the Q output.

INPUTS 
A 
0 
I 
0 
1

INPUTS 
B 
0 
0 
1 
1

INPUTS
B 
0 
0
1
1

The output of the OR gate is 1 if any 
(or all) inputs are 1.

NOR Gate

1 
0 
0 
0

The outputs of the NOR gate are the 
opposite of the OR gate.

A 
0 
1 
0 
1

For an AND gate, the output is 1 if and 
only if all inputs are 1. The output is 
0 if any or all inputs are 0. A truth 
table that lists all possibilities for a 
two input AND is shown above.

NAND Gate

The outputs of the NAND gate are the 
opposite of the AND gate.

INPUTS OUTPUT 
A 
0 
1 
0 
1
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I
I
I PRESET

>> QJ

CLOCK

Q

I

5.8I
II

Q

I CLOCK

Q

I

I
I
I
I 5-9

* 
*

The state of the FF can be changed in 
two ways: by means of the CLOCK in
put or by means of PRESET and CLEAR 
inputs. The effect of an applied clock 
pulse on the state of an FF depends 
upon the J and K inputs. The J input 
must be high for an applied clock pulse 
to cause a 1 output; similarly, the K 
input must be high and a clock pulse 
applied to cause a 0 output. If both J 
and K are kept high, the FF toggles 
(changes state) on each applied clock 
pulse.

The PRESET and CLEAR inputs oper
ate independently of the clock. A high 
level input to PRESET drives the FF to 
1 (if it is not already at 1) while a high 
level input to CLEAR drives the FF to 
0 (if it is not already at 0).

Because of the AND gates, all J's or 
K's must be high in order to toggle with 
an applied clock pulse.

J2
J3

KI
K2'
K3

INDICATES LOW 
INPUT FOR CLEAR

INDICATES LOW 
INPUT FOR PRESET

NOTE
Integrated circuits called out 
in this manual as D50-0001-003 
operational amplifiers may be 
replaced by any equivalent type 
741 Op Amp.

INTEGRATED CIRCUITS AND 
MINI-MODULES

----- 1
I

I

-r>
I
j

Some circuits PRESET or CLEAR with 
a low level input instead of a high level. 
This is indicated by a "circle" at the 
appropriate input terminal.

K
CLEAR

There are many variations of the basic 
JK flip-flop. For example, a circuit 
may have several J and K inputs.

PRESET
J

The following pages contain logic and 
schematic diagrams of the Integrated 
circuit and mini-module types used in 
the RF-550. Table 5-2 is a quick 
reference list. These diagrams are 
presented to assist in troubleshooting 
and understanding functional operation 
of the equipment. The components 
themselves are not field repairable, 
and must be replaced if a malfunction 
is isolated to one of them.

K
CLEAR
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ITABLE 5-3. LIST OF IC’S USED IN THE RF-550

ITYPE MFR PAGEFUNCTION

I
I
I

I
I
I
I

I

I

I5-10

CA3028A 
D50-0001-003 
DD-700 
LM323K 
LM324N 
LM380N 
MC1458CP1 
MC1496L 
MC4044P 
MC7915P 
MD-108 
MFC6040 
NE555V 
SN7400N 
SN74H00N 
SN74L00N 
SN74S00N 
SN74LS00N 
SN74L10N 
SN74S10N 
SN74S1 IN 
SN74LS11N 
SN74LS15N 
SN7430N 
SN7472N 
SN7476N 
SN7490AN 
SN74L90N 
SN7493AN 
SN74SI12N 
SN74LS112N 
SN74LSI38N 
SN74160N 
SN74LSI96N 
SN76514L 
SP-752 
SRA-1 
SRA-1H 
UA7812KC 
UA7815UC 
UA7818KC 
UA7824UC 
0759-5150
NE5534AH

Differential Cascade Amplifier 
Operational Amplifier 
Decoder Driver 
+5V Regulator
Quad Operational Amplifier 
Audio Power Amplifier 
Dual Operational Amplifier 
Balanced Modulator 
Phase Detector 
-1 5V Regulator
Double Balanced Mixer 
Electronic Attenuator 
Monostable Multivibrator 
Quad 2-Input NAND 
Quad 2-Input NAND 
Quad 2-Input NAND 
Quad 2-Input NAND 
Quad 2-Input NAND 
Triple 3-Input NAND 
Triple 3-lnput NAND 
Triple 3-Input AND 
Triple 3-Input AND 
Triple 3-Input AND 
8-Input NAND 
J-K Flip-Flop 
Dual J-K Flip-Flop 
Decade Counter 
Decade Counter 
4-Bit Binary Counter 
Dual J-K Flip-Flop 
Dual J-K Flip-Flop 
3-to-8 Line Decoder 
Decade Counter 
Diode-by-5 Counter 
Double Balanced Mixer 
Display
Double Balanced Mixer 
Double Balanced Mixer 
12V Regulator 
+15V Regulator 
18V Regulator 
+24V Regulator
Double Balanced Mixer 
Double Balanced Mixer

5-1 1 
5-11 
5-12 
5-13 
5-13 
5-14 
5-14 
5-15 
5-15 
5-16 
5-16 
5-17 
5-17 
5-18 
5-18 
5-18 
5-18 
5-18 
5-18 
5-18 
5-19 
5-19 
5-19 
5-20 
5-20 
5-21 
5-21 
5-21 
5-22 
5-22 
5-22 
5-23 
5-23 
5-24 
5-24 
5-12 
5-25

5-25 
5-25 
5-25
5-25 
5-26 
5-26

(3
RCA 
RF Comm. 
Beckman 
National 
National 
National 
Motorola 
Motorola 
Motorola 
Motorola 
Anzac 
Motorola 
Signetics 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Texas Inst. 
Beckman 
Mini-Circuits 
Mini-Circuits 
Fairchild 
Fairchild 
Fairchild 
Fairchild 
RF Comm. 
Signetics
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TOP VIEW

G>1
I

Q3 03

Package D i ag ramI
I
I D5O-OOO1-OO3 Operational Amp 1ifier(741)

■O G v-*-I .J
4.5Ka 25

7.5K MM- ■O F OUTPUTr
50

> 50K 50

O 0 V-a
8I 2 7

3 6PIN CONNECTIONS

I 4 5RFC DASH NO. CA B D FE G

1 3 4-003 2 5 6 7 Package D i agram

5-11

CA3028A,
DC to 120 MHz Differentia 1/Cascode Amplifier

Ei
E 
E 
E

□□□□

B 
INVERTING O- 
INPUT

R2
28 K R3

500 OHM

30
PF

©---- 'W—
R1
5K

SUBSTRATE & CASE

Circuit Schematic

39K; ’

c
NON-INVERTING C 
INPUT

°2

OFFSET< AO--- L J '
NULL |JO----+— ----- 4 1

1.0K| jisOK |1,OK |5.0K
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DD-700 Decoder/Driver and SP-352 Display I
Truth Table - DD-7OO

ILogic Diagram - DD-700
DISPLAYd2 9RBI

0000

002I

I0
A II INPUT

00I
R I2 INPUT. 0016 WORD 

x 7 BIT
04 INPUT.

00
8 INPUT—J 0 0

0

I
I X XX X X X

Iits and RBO is defined as theLogic "1" on ail input 
stale. Logic "0" on oi

NOTE:

I
ID

13

122b

3

Id
951.10

156

14

I
5-12

4
5
6

0 
0

0
0

0 
0

0.93

1.00

1.25

1.00

0.93

0.93

11

10

0 
0 
X

X 
0
X

0 
0

0
0

0 
0 
0 
0 
0 
0

0 
0 
0 
0 
0

SEGMENT 
IDENTIFICATION

SEGMENT 
OUTPUT

CURRENT 
RATIO

DISPLAY 
PIN 

NUMBER

DISPLAY 
PIN 

NUMBER

BCD 
INPUT

BLANKING 1NPUT/RIPPLE BLANKING 
OUTPUT (Bi/RBo) (BLANKING MAY ALSO 
BE ACHIEVED BY GROUNDING (Rp).

x 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X

X 
X 
X 
X 
0 
X

0 
0 
0
0 
0

BCD 
INPUT

0
0
0
0

CURRENT REGULATED 
DRIVE OUTPUTS

0
0
0
0

X

0
0

0 
0

X 
0 
X

Bl/ 
RBO

0
0

SEGMENT
DRIVE OUTPUT

-ZERO 
SUPPRESSION

o 
o
0 
0

0 
0 
0 
0 
0

0
0
0
0
0
0
0
0 
0

0
0

BCD 
INPUT

0
0
0
0

0 
0

0 
0 
0 
0
0 
0

0
0
0
0
0

0 
0

0
0
0

0
0
0

0
0
0

1
J

0
X

DECIMAL 
OR 

FUNCTION

9 
10
11 
12
13 
14
15 
Bl 

RBI 
Rp

| REFERENCE 
| CIRCUIT

BLANKING 
INPUT 
RIPPLE <l[ , 
BLANKING! 
OUTPUT

unznr
8 , GND

RIPPLE j| |-----\
BLANKING ~T~1 J3------ 1
INPUT | _J_

I rC£i I BLAHKIMG

VCC f 9 ,a b c d e 

jie~| |7b] [77] fu] [77] [77] [To] [T|

I
i 
A 
b

d 
E 
F

Ld LzJ LsJ UJ Lsj

■ 7 n
Rp CURRENT / RIPPLE BLANKING
PROGRAMMING/ INPUT (RBi)
INPUT /

The Beckman DD-700 Decoder/Driver accepts TTL/DTL8-4-2-1 
binary coded decimal (BCD) information, and decodes this infor
mation to drive the seven segments of the Beckman display.
By sinking current through appropriate segments of a Beckman 
display, numbers 0 thru 9 can be displayed as shown in Truth 
Tables for each Driver/Decoder.

highTTL/DTL 
state. Logic "0" on outputs a - g is defined as the low or current 
sinking state (display on state). X is defined as "don't care" con
dition.

"I'-c OUTPUT

|l2

----- 1—b OUTPUT

----- |llc OUTPUT

lio
----- p-dOUTPUT

------|—e OUTPUT

l,5
------1— I OUTPUT

------Pg OUTPUT

1 "P

"I__ PCURRENT
|T PROG

—*I INPUT

, isfouAL IN-LINE PACKAGE 
VCC ---- 1 -------
GND-^-l
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LM323K +5V Regulator COMMON

£I INPUTOUTPUT

I EMITTER 
)LLECTOR

1
Package D i agram

C i rcu i t Schemat ic

I
14 1012 9 8

I
3

I LM32AN Quad Op Amp

Q6UA 28UA0

06
Package D iagramQ3I 04

INPUTS \

J K*HQ12

Q8 Q9

I C i rcu i t Schemat i c

I 5-13

OUTPUT
1

COMMON
-O 3

INPUT 
4+

INPUT 
3+

e -
50 UA

OUTPUT 
■o 2

INPUT
1-

IV+ 
Q

SRSC 4—° J OUTPUT 
Q13

4

INPUT

1
SWITCH EMITTER 
ANDCOI

$

100 T 
QuaJ 
-o---- |O5

GND

111

XT__ Lc

nrj

OUTPUT
4 INPUT

V+ 
INPUT

INPUT
INPUT 2- OUTPUT 

2+ 2

OUTPUT
INPUT 3
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BYPASS I141

13
MV

12 IP3

I11GND*

1b 5 10

<6 9

8 U?VOUT7GND

•HEATSINK PINS

GND
Package D iagram

IC i rcu i t Schemat i c

I
I2,6

'25 OHM
2

js
C ircu it Schemat ic

8
•NOTE: OFFSET NULL NOT BROUGHT OUT ON MC1458CP1

g OUTPUT B

4

Package D iagram
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LM38ON
Audio Power Amplifier

MC1458CP1
Dual Op Amp

BYPASS
1O-

6gnd
(3,4,5,10,11,12)

OFFSET 
NULL

INVERT 
INPUT

OUTPUT— 
—08

INVERTING.
INPUT

vs
-O 14

NON
INVERTING 2
INPUT /n

-O
8

OUTPUT 
—O

O
4

>39K

=SET Sj--- 4-4-----OFFSET
LL I*"1 NULLp

NON
INVERTING |—

€

GND*

Kv+

J-30 PF 
"'Cl

uu

OUTPUT A C 
INVERTING 
INPUT A L 

NON-INVERTING — 
INPUT A L -| INVERTING

-J INPUT B
J NON-INVERTING 
r INPUT B
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+SIGNAL IN 1I GAIN ADJUSTC^T 132

J}3-OUTPUT12GAIN ADJUST 3I -SIGNAL IN 114

O-

1 5 10-o
BIAS 5Q.

9+OUTPUT. 6

f 7
V- (14)(y

i Package D iagram

MC^O^UP Phase Detector

I
ELECTRICAL CHARACTERISTICSI

PU

Output

L

KJ 14 Vcc+5V

2 13

3 12

4 1102VI U1 U2
TRUTH TABLE0 x

o 5 10oX
0

6X 9o6
0

0 E37 8I GND

o

0 Package D iag ram
0

0
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X
X

X
X

MC1496L
Balanced Modulator

SIGNAL 
INPUT

CARRIER
INPUT

INPUT
STATE

0 
□

0 
□
0

X 
X
X 
X 
0 
0

1 pump 
use in

+CARRIER 
INPUT

15
16

GAIN ADJUST 
3

U2 
ixed

VS
1 (+)

o
0

0

pulses are 
si comp*'" 

MC4344/4044 circuit, 
the phase error.

8
9 
io

OUTPUT 
ot

INPUT
Rl

0 
O 
o 
o 
0 
00 

o 
0 
0 
0

o

12

Thi« i* not etrlctly • functional 
truth table, i.a.. It do« not »how all 
posdbla modes of operation. It »• u»* 
ful for de tatting.

1500

“n=f-CARRIER 
INPUT

s:

10 (-)
O

a (♦,<> 

4I_)O

This device contains two digital phase detectors and a charge 
circuit which converts MTTL inputs to a de voltage level for i 
frequency discrimination and phasc-locked-loop applications.

The two phase detectors have common inputs. Phase-frequency de
tector 1 is locked in (indicated by both outputs high) wnen the negative 
transitions of the variable input (VI) and reference input (Rl) are equal 
In frequency and phase. If the variable input is lower in frequency or 
lags in phase, the U1 (up) output goes low; conversely the D1 (down) 
output goes low when the variable input is higher in frequency or leads 
the reference input in phase. It is important to note that the duty cycles 
of the variable input and the reference input are not important since 
negative transitions control system operation.

Phase detector 2t on the other hand, is locked in when the variable 
input phase lags the reference phase by 90° (indicated by the U2 and D2 
outputs alternately going low with equal pulse widths). If the variable 
input phase lags by more than 90°, U2 will remain low longer than D2, 
and, conversely, if the variable input phase lags the reference phase by 
less than 90°, D2 remains low longer. In this phase detector the variable 
input and the reference must have 50% duty cycles.

The charge pump accepts the phase detector outputs (U1 or 
applied to PU,‘ and" DI or D2 applied to PDI and converts them to fii 
amplitude positive and negative pulses at the UF and pF_outputs respec 
tively. These pulses are applied to a lag-lead active filter, which incorpo
rates external components, as well as the amplifier provided in the 

uit. The filter provides a de voltage proportional to

1 X indicate*output date unknown
2 U1 and DI output* ai* sequential, 

i • they mull ba sequenced in 
O'tier shown

3 U2 and 02 outputs eie combine 
tional. I e . they need only input* 
shown to obtain output*

(-) 12
-Ov

vo OUTPUT
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MC7915P
-15V Regulator

MD-108
Double Balanced Mixer

? 2V 
[OPTION

5 
O

O 
2

O 
3

7 
O

8 
O

o
2

■o
6

o4 JO<1

?10K

'k ,

6 b
1 5 

L

P5 = Ground Externally O b
PI= LO 4 R8
P8 = RF
P3 and P7 Connected together externally to form IF Port
P2, P4, P6 are grounded to case

Z1 .IK

Double balanced mixer provides LO and RF port bandwidths of 
5-500 MHz, plus an IF port bandwidth of DC-500 MHz. Input 
to any two ports will produce the sum and difference frequencies 
of the input at the third port (within their respective frequencies).

20 PF 

j-'wv-l-'Yvvl—£ 

fl 20K 20K b*

<R2

--Ovo

10 PF
H(-
sq 240

1 3 2

IS
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NE555V Monostable Multivibrator

05 0806 07.

0401

02 03

cs.
Q183

E <
1012

011
017013

024

Package Diagram

014

I C i rcu i t Schemat i c
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DISCHARGE

1 o—i
GNO 4-

MC334OP
Electronic Attenuator

Vcc
80-

:r2 
■830

•R3 ;
'4 5K-

R4 
1K

M09

R11
4.7K1

R14
220

ilfi

-= 2
o- 

INPUT

i

60-----
THRESHOLD

—03 
OUTPUT

V+
■o

£lj2l
2 1

5
V

5
V

6
V

6
V

A 
3

A 
4

A 
4

A 
3

< R15
>4.7K

<R8
>5K

2 0-------------------
TRIGGER

»ESE4T°~<^L

R7>
5Q

A A 
2 1

3J 019

R12<
6.8KS

1 R13<
3.9K>

-[016

Mi

i "i
> 4.5K

(
7 8
W V

PIN

59

-023
02

ROLLOFF 
---------O 

6

OUTPUT

85
!0K _1

--- 1410

R16
100K>

R6 5* 
100 -= -

<
7 8
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POSITIVE LOGIC: Y = AB
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Package Diagram

3C

GND2Y2C1A

I
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vcc
J 14

4B

13

4A

12

1C 1 Y

3B

10

3B
77

3A

9

3A

V

3Y
8

3YVCC nr

NOTE: THE H, L, S, AND LS IN THE COMPONENT PART 
NUMBER, REFER TO PROPAGATION TIME AND CURRENT 
REQUIREMENTS. FURTHER INFORMATION MAY BE 
FOUND IN THE TEXAS INSTRUMENTS TTL DATA BOOK.

4Y

11

SN7400N, SN74H00N, SN7itL00N, 
SN7i+S00N, SN74LS00N
Quad 2-Input NAND

SN74L1ON, SN74S1ON
Triple 3-lnput NAND

®®®®@@® nonnnnn

u u u u u u u

V
J

1A IB 1Y 2A 2B 2Y GND

1B 2A 2B

POSITIVE LOGIC: Y = ABC

NOTE: THE LAND S IN PART NUMBER REFER TO 
PROPAGATION TIME AND CURRENT REQUIREMENTS. 
FOR FURTHER INFORMATION SEETHE TEXAS INSTRU
MENTS TTL DATA BOOK.

U2J
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3Y
8

1 Y

12

k
1C
13

NOTE: THE SAND LS IN THE PART NUMBERS REFER TO 
PROPAGATION TIME AND CURRENT REQUIREMENTS. 
FURTHER INFORMATION MAYBE FOUND IN THE TEXAS 
INSTRUMENTTTL DATA BOOK.

SN7^LSl5N Triple 3-lnput AND 
(with Open-Collector Outputs)

vcc
[14I

3C 

111

SN74S1IN, SN74LS1IN 
Triple 3-1 nput AND

©@©©@@© 
nnnnnnn

'CKJUUUUU
O©@©©©0

1A 1B 2A 2B 2C 2Y GND

POSITIVE LOGIC: Y = ABC

3B 3A 

piol plE
rrm iVruilrErlirtirur 

1A 1B 2A 2B 2C 2Y GND

POSITIVE LOGIC: Y = ABC



IGENERAL INFORMATION

I
Vcc NC NC YG NCH

I
7 I

I1

A

Positive Logic: Y = ABCDEFGH
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1

"ncT
7

GND

6

F

17 r
GND

2

B

3

C

2
CLR

3
■jT

5
J3

4

D

5
E

PR
13

CK

12

K3 
11

4

J2

K2 
io|

Q_
8

Vcc
I 14 I

K1
9

6

Q

SN743ON 
8-Input NAND

uu

V
J

nnnnnnn

PRESET

L
H
L
H
H
H
H

CLOCK

X
X
X

J

X
X
X
L
H
L
H

K

X 
X 
X 
L 
L 
H 
H

FUNCTION TABLE
INPUTS

CLEAR

H
L 
L
H
H
H
H

OUTPUTS
Q

H 
L
H*
Qo 
H
L

Q

L 
H
H*
Qo 
L
H

TOGGLE

uuuuuuu
O0@0©©O
Package Diagram

SN7472N AND Gated J-K FLIP-FLOP 
(with preset and clear)

*Nonstable Condition
Positive Logic: J-J1+J2+J3; K1+K2+K3
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2QIQ1K GND1Q 2J2Q2KI 16 10 915 14 1213

PRESET K

H
CLR

Q J OK
H

r< »CK
H

QJ*Nonstable Condition

F 5 72 6 8

1 CK 2 CK1 PR 1 CLR VCC 2 PR 2 CLR1J

COUNT

I 0

Package Diagram H

H
INPUT

I
H

( t >UNT

k 0R0(1)
RO(2)

H

3 H

H

H

H

I X

TYPES

I
XX

•••• Dynamic input activated by transistion from a high level to a low level

Package Diagram
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H
H

5 
6

H 
H

S 
6

H 
H

H 
H
X

8
9

H 
H

X 
X

8 
9

qb
°C

H 
H 
H 
H

Funct i ona1
B 1 ock
D i ag ram

SN7490AN, SN74L90N 
Decade Counter

H
H
H
H

X
H
X

SN7476N
Dual J-K Flip-Flop 
(With preset and clear)

'90A
'L90

TYPICAL
POWER DISSIPATION

145 mW
20 mW

CLOCK
X

X

X

X

X X

H

H

H

H

®®©@®©@@ 
nnrinmriri

uuuuuuuu

LJ U U U U U U 
O©@©@©©

FUNCTION TABLE

INPUTS

CLEAR

H 2l_ 
PR

PR

3 I

i-€ ’B R9(2) —
RO(1) Rp(2)_________ R9(1)

I, I'LL J J I
INPUT B r0(1) R0(2) NC Vcc R9(1) R9(2)

NOTES: A. Output OA is connected to input B for BCD count.
B. Output Qq is connected to input A for bi-quinary count.

L H 

TOGGLE

•9OA. X90
BI QUINARY <5 2)

(See Note B)
OUTPUT ~

QA °O °C °B

©@©©®@® 
nnnnnnn

OUTPUTS

Q 0

H L

^(1)-^-. '90A-’L9°
R9(2)‘^~'

INPUT A

INPUT A Nc QA Qd GND Qb qC

J-- U.11 Lf©4 ■' U
| II

°A

L H

H" H*

Qq Qq

H L

H L L H

COUNT

COUNT

COUNT

COUNT

K Q
CLR

•90A. ’L90-
RESET/COUNT FUNCTION TABLE

RESET INPUTS

BOII1 h0I2I h9I1I r9I2I

H

H

X

X

•ROA. -L90 
BCO COUNT SEQUENCE 

lS*e Note Al

OUTPUT

°O °C °B qA

OUTPUT 

°D PC Q0 °A

H L. L 

H L L 

H L H 

H L H 

H H U
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qa ICOUNT SEQUENCE

x COUNT

IQa QbQd
L-C> A

QC —| <121 <131(14) (14)INPUT A. ■Qa

(9) (9)(1) (8)INPUT B, ■Qb

1
Qc

I~| (11) (12)
■QD

Output Qa is connected to input B

I
ISN74S112N, SN74LS112N

FUNCTION TABLE IJ KCLEARPRESET

2J

I
Q

I
10 2Q GND1 PR 101CK IK 1J

Package D i agram
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(2) (1)

(3) (2)

NOTE: THE SAND LS IN THE PART NUMBERS REFER TO 
PROPAGATION TIME AND CURRENT REQUIREMENTS. 
FURTHER INFORMATION MAYBE FOUND IN THE TEXAS 
INSTRUMENTS TTL DATA BOOK.

RO(1)-

r0(2)-

L 
H 
L 
H 
H 
H 
H 
H

COUNT
COUNT

H 
L 
L 
H 
H 
H 
H 
H

X 
X 
X 
I
I
I 
I 
H

X 
X 
X 
L 
H 
L 
H 
X

Qo
L
L
L
L
L
L
L
L
H
H
H
H
H
H
H
H

X 
X 
X 
L 
L 
H 
H 
X

Qb

L
L
H
H
L
L
H
H
L
L
H
H
L
L
H
H

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

SN7493AN
4 Bit Binary Counter

L
H
H
QO
L
H

@@©©®@©
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Package D i agram

[r°L-0 CK

K

INPUTS
CLOCK

RESET/COUNT FUNCTION TABLE

RESET INPUTS 

R0(1) 

H

R0(2)

H

OUTPUT 
QC
L 
L 
L 
L 
H 
H 
H 
H 
L 
L 
L 
L 
H 
H 
H 
H

OUTPUT

Qp Qc Qb

Qa

L
H
L
H
L
H
L
H
L
H
L
H
L
H
L
H

J o 
CK

I K

J Q 
•CCK

K

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH PRESET AND CLEAR

H 
L 
H 
Qo 
H 
L 
TOGGLE 
Qo Qo

]-C> B
R0(1) Rq(2)I ri r 'Lnimwirwir

INPUT Rq(D R0(2) NC VCC NC NC
B

INPUT
a nc Qa Qd gnd qb Qc

; LT^4^LFl-r^--

~1 (8) (10)

OUTPUTS 
q n

14|V
CLR —

K Q
•CK
J PR

VCC CLR CLR 2 CK 2K 2J 2 PR 2Q 
ii6~i TTsi h4i |i3i_ji2[ nn

cSj
—c.CK _ ~~J

©©©©©©©© 
nnnnonnn

T7UTJUUUUTJ 
0®@©©©©®

L-C CK
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FUNCTION TABLE
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VCC /YQ Y1 Y2 Y4 Y5I
H

L
Y1 Y2 ¥3 Y4 Y5 H

A Y6 H
CB G1G2B Y7 HH

I (14)
(6)G1-

I
(3)C

I Functional Block Diagram Oa —--------Oa

1131°o Ob

qb

LOADCLEAR

I
CLEAR CLOCK B C

Functional Block DiagramDATA INPUTS
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H

X 

X

rwj

SN74LS138N
3-to-8 Line Decoder

DATA OUTPUTS

Y3

SN7416ON
Decade Counter

®©®®®®®@ 
nnnnnn nn

- ------(-------\ (10)
- ^4 ---- *5

(13)
3------V2

DATA 
OUTPUTS

ENABLE

G2*

H

X

G1

X

c

X

X

INPUTS 
select"

B

X

X

(15) 
D-----  YQ

Y0

CK1
ENABLE 

DIA B

(91 
----- Y6

Y7

D ^ENABLE GND 
P

r

uuuuuuuu
O®®@®®0®

Package D iagram

CARRY ----------- ENABLE
Vqc OUTPUT qA qB qC qD T LOAD

ii i i i i i i i i
Qq ^D ENABLE

•G2 - G2A ♦ G28

H « high (oval. L “ low (aval. X “ irrelavant

b-1A

ENABLE J 1 
INPUTS 1 (4)

1G2A — 
|G2B—- 

<5)

YQ Y1 Y2 Y3 Y4 Y5 Y6 Y7
H H H H H H H

H H H H H H H
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H

H

G2A

\A B C /\G2A G2B G1 z Y7 GND

^^T^UTPUT
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CLOCK 1

IDATA INPUTS CLOCK CLEAR

(10)DATA B

IQo
(6)CLOCK 2 < >CK

CLOCK 1

(3)DATA C

5 741 32 (2)
Qc

A GNDQC V j Qa

IDATA INPUTS
CLEAR

I
ZD I

I
Functional Block Diagram

Hcc

•600 OHM
OUTPUT E '600 OHM

OUTPUT E O

+Vcc
1

RF INPUTOUTPUT E
8 oid\
7 >600 OHM 600 OHM;DECOUPLE 2

4

-Vcc
□ ECOUPLE I

IPIN 5 IS IN ELECTRICAL CONTACTWITH THE CASE
,215OHM

I-Vcc I

C ircu it Schemat i c
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CLOCK
2

SN74LS196N
Divide-by-5 Counter

SM765UL
Double Balanced Mixer

DYNAMIC INPUT ACTIVATED 
BY TRANSITION FROM A 
HIGH LEVELTO A LOW LEVEL

FLOATING 
GND

LOCAL \
OSCILLATOR
INPUT

COUNT/ 
LOAD

©@©©@®® 
nnnonnri

COUNT/ 
LOAD

DATA A 
COUNT/ 
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LOCAL 
OSCILLATOR

FLOATING 
GND .
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05

I R2
20 K

"J 04 h901 03

I COMMON

C i rcu it Schemat ic
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^~~~) 3 OUTPUTTINPUTOUTPUT
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>31rI INPUT
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SRA-1
Double

•R4 
100K

■R7
.500
OHM

R1, 
1K«

>R15
’6K

o
4

3
O

5 
O

O 
6

•R14 
6K

■R20 
0.26K

rnj

• R10 
'4K

o
2

Package Diagram for
UA7815UC and UA7824UC

8
1

3,4
2, 5,6,7

2

Package Diagram for
UA7812KC and UA7818KC

O 
8

Cl 
30 PF

02
J R3
< IK

J'—d"

—O 1 
INPUT>P13

<10K
£ R18

500 OHM

1 --1^'2

R6 <
2.7 K>

PIN CONNECTIONS
L0
RF
IF
Ground
Case Ground

UA7812KC, UA7815UC, UA7818KC, UA782AUC
12V, 15V, 18V and 24V Regulators (Respectively)

--- O 3
COMMON
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I0759-5150 Double Balanced Mixer

I
I*lie T at*

60

4 O--O 1 O 2
RF LO05

Package D iagramCircuit Schematic

I
-07O-

INC01208

v+8 IQ15;; Q13

-0 6Q161

6J0UTPUT

c 19

Q10

-0 4

C i rcu i t Schemat i c

I
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La

8OO7C
FET-Input Operational Amplifier

Base D iagram 
(Top View)

o1 o
O ’O 
02

4 r
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OFFSET
NULL <

IF
31

03

O 5O
04 O

(3 y
NONINVERTING 
INPUT

I

M—

INVERTING, 
INPUT (2

66 70

5) OFFSET 
NULL

NOTE: Pin 4 connected to case
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PART 6

CHASSIS AND FRONT PANELI
GENERAL6.1

BIT

I
6.2

I ---- +5V

ov

I
t

I
1
I

6-1

_1_
£
2
2
2
2
2
2
2 
o

i
0

1 
BIT

The Meter Calibrate PW Board (figure 
6-4 contains the Line Audio and RF

TYPICAL DIGIT SWITCH 
OUTPUT

DIGIT 
SWITCH 

POSITION
4

BIT

2
2
2
2
2
2
2
2
2 
o

This section contains parts location 
and identification information for all 
RF-550 elements not covered by a 
separate section. The front panel ele
ments discussed in this section include 
the BCD frequency select switches, 
Meter Calibrate PWB A1A2, and Dis
play PWB A1A3. Mother Board A6A11 
and Chassis Interconnection elements 
are also contained in this section.

FRONT PANEL AND CHASSIS 
COMPONENT LOCATIONS

2 
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2 
T 
4 
5 
6 
7
2 
9
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Each switch has a four wire output that 
yields a 4-bit BCD indication of the 
number selected. The TENS-of-MHz 
switch has only three positions (0, 1, 2), 
and a two wire output. Thus the entire 
six digit number is carried on the 22 
wires shown. These wires are routed 
through P2 (figure 6-2), and J 14 (figure 
6-6 sheet 5 of 5), to the Control Logic 
PW Boards. Note that REMOTE/ 
LOCAL switch S5 provides an enabling 
ground in the LOCAL position.

TABLE 6-1. BINARY CODE VS. SWITCH POSITION
DIGIT SWITCH OUTPUT

"T" 
BIT

Figure 6-1 shows identifications and 
locations of all RF-550 elements not 
covered by separate sections in this 
manual. Parts information and man
ufacturer codes are contained in tables 
6-2 and 6-3 at the end of this section.

@ -

6.3 FREQUENCY CONTROL
SWITCHES (see OpTioNS for RF-583)

The frequency control switch group 
(S4-A through S4-F) is shown on figure 
6-2. This digit switch assembly is a 
group of six lever-operated selector 
switches that control the RF-550 receive 
frequency in the LOCAL mode. With 
the exception of the TENS-of-MHz digit, 
each switch has ten possible positions 
(0 to 9). Each position yields a corres
ponding Negative True Binary Coded 
Decimal (BCD) output as shown in 
table 6-1.

6.4 METER CALIBRATE PW BOARD
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Level calibrate potentiometers and 
incorporates several related functions 
as follows:

A1A2R1 is the Line Audio Meter cal
ibrate potentiometer. This resistor is 
placed in series with LINE AUDIO 
Meter Ml and the desired LINE AUDIO 
output by Section S2-B of the RECEIVE 
MODE Switch (see figure 6-2). This 
calibration is made at the factory for 
operation into a standard Line Load 
impedance. If recalibration is requir
ed, terminate any of the available line 
outputs into a standard line impedance 
and monitor the line level with an out
put meter that is known to be in cali
bration. Adjust the associated Line 
Level adjust potentiometer (front 
panel screwdriver adjustment) for the 
desired output level as indicated on the 
calibrated output meter (nominally +10 
dBm), and adjust calibrate potenti
ometer A1A2R1 for agreement. Re
calibration should not be necessary 
unless component changes are made.

• USB AGC
• UUSB AGC
• LSB AGC
• LLSB AGC

TB3-8 to TB3-7 (GND) 
TB3-9 to TB3-7 (GND) 
TB3-10 to TB3-7 (GND) 
TB3-11 to TB3-7 (GND)

Refer to figure 6-6 for the following 
discussion. The Beckman DD-700 
Decoder/Drivers used as U1 through 
U6 on the Display PW Board monitor 
the BCD information present on each of 
the 22 frequency control lines, and 
drive the seven segments of the Beck
man displays. Supplementary informa
tion for these devices is included in 
Part 5, the General Information Main
tenance Section, of this manual. Note 
that the displays, DS1 through DS3, use 
+200 volts from the A2A3 Power Supply 
as anode voltage. This is the only 
place that this relatively high voltage is 
used in the RF-550. The displays re-, 
quire a minimum of 160 volts de for 
ionization. Aftei- the display has ionized, 
the voltage drop is approximately 135 volts.

A1A2S1 on the Meter Calibrate PW 
Board configures the RF-550 for either 
2 ISB/4 ISB or FM operation. This 
switch is positioned at the factory to 
agree with the option configuration 
ordered and should never require 
switching. A1A2VR1 and VR2 func
tion to provide the BFO and VFO B+ 
voltages indicated.

brated by adjusting the RF GAIN control 
for an indication of 4V AGC as measured 
at TB3 on the rear panel. AGC output 
pins are as follows:

A1A2R14 is the RF LEVEL meter cali
brate potentiometer. RF LEVEL Meter 
M2 and A1A2R14 are switched to mea
sure the desired AGC voltage by section 
Sl-A of the RF LEVEL switch. The 
AGC output at pin L of each IF Amplifier 
is connected to a FET switch on the 
Meter Calibrate PW Board; USB IF 
Amplifier to A1A2Q1, LSB IF Amplifier 
to A1A2Q2, UUSB IF Amplifier to 
A1A2Q2, UUSB IF Amplifier to A1A2Q3, 
and LLSB IF Amplifier to A1A2Q4. The 
appropriate USB, LSB, UUSB, or LLSB 
level select voltage from Sl-A turns on 
the corresponding FET switch through 
A1A2CR1, CR2, CR3, or CR4, respec
tively, to meter the desired source. 
This calibration has been made at the 
factory so that an AGC voltage of 4 
volts corresponds to an M2 indication 
of 100 uV. The meter can be recali-

With 4V AGC indicated on a calibrated 
meter, adjust calibrating potentiometer 
A1A2R14 for an indication of 100 uV on 
M2. Recalibration should not be neces
sary unless component changes are 
made.
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This voltage is supplied to the anode 
connector for each display from A1A1- 
R1 through R6. R7 and R14 are con
nected to the decimal select pins. The 
display will always indicate the operat
ing frequency of the RF-550 regardless 
of the frequency selection source.

In some instances, the Integrated Circuit (IC) component types 
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.

Figure 6-7 is a schematic diagram of 
Mother Board A2A6A11. Connectors 
for PW Boards A2A6A1 through A2A6- 
A10 are mounted on this board. Con
nections to the RF-550 wire harness 
are shown schematically. See figure 
6-8 for interface information.
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ITABLE 6-2. PARTS LIST

INOTESNO 11 S

IAl

IR8Fl

IR9JI

LSI 5SIMl

I
M2 S2 I
MP1 S3

Poi nter:MP2, MP3

IS4

IS5

S6

S7
Pl, P2 I

S8

S9

I
6-4

MP4 to
MP 9
MP10, 
MP1 1
MP 12, 
MP 13
MP 14 to 
MP9O

Rl 1- 
1)1 -SIG

R1 to
R4

On R5& RS

On R5& R6

FIG.
NO.

FIG.
NO.

Knob: MIL Type 
MS91528-0K2B
Knob: MIL Type 
MS91528-1E2B
Knob: MIL Type 
MS91528-1D2B

Fuse, Cartridge, 
250V, 2 Amp:
MFR 71400, PN AGC-2

Jack
MFR I

Speaker: MFR 14304, 
PN LS0019

Adjustment Tool: 
MFR 73899, PN 5284

Connector Pin, 
Male: MIL Type 
MS 17803-16-20

Res i stor,Variable, 
25K: MFR 14304, 
PN 1920-0634

Switch, Toggle:
MFR Amer i can Swi tch 
PN ST2-6

(Part of R8) 
Resistor, Variable, 
25K: MFR 14304, 
PN 1920-0634

o

J

NAME AND 
DESCRIPTION

Front Panel Assembly 
MFR 14304, 
PN 1920-1100

RLE 
DESIG

R5 to R7

NAME AND 
DESCRIPTION

Resistor, Variable, 
5K: MIL Type 
RV4NAYSD502A

ry,
1 Pole:

On R7,
& R8

Switch, Rotary
5 Position, 1 ;
MFR 14304, 
PN 1920-0608

Meter, Signal 
Strength: 
MFR 14304, 
PN 1920-0628

Switch, Rotary, 
4 Position, 1 Pole:
MFR 14304, 
PN 1920-0601

Switch, Rotary,
4 Position, 2 Pole:
MFR 14304, 
PN 1920-0605

On si, 
S2.S3, S6, S10, S12

Switch, Rotary, 
7 Position, 3 Pole:
MFR 14304, 
PN 1920-0606

Connector, 
Rectangular, 42 Pin 
MFR 81312, 
PN MRAC42PJTDH
Resistor, Variable, 
5K: MFR 80294, 
PN A3059J-1-5O2M

Resistor, Fixed, 
Compos i t ion, 
560 ohms, ±10%, 
1/4W: MIL Type 
RCR07G561KM

Dial, F u 111<-<-1 
MFR 14304, 
PN A724-0192

Indicator/Swi tch:
MFR 51628, 
PN RLB-31B3-382

:, Phone: 
82389, PN 13E

Switch, Lever: 
MFR 14304, 
PN 1920-0633

Meter, Line Level: 
MFR 14304, 
,PN 1920-0629

Switch, Lever 
Lock: MFR 91929, 
PN 8E3021A
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I TABLE 6-2. PARTS LIST (Cont)

I NOll S NOTES

S10

A1A2
SI 1

Diode: Type 1N3064S12 1 y,
1 Pole:

QI to Q4
A1A1

R1I 12,
R2

Pl

I A1A1A1
R3

I
I R4

R1 to R6

R5
R7

R6
R8 toR13

I
U1 to U6

I 6-5

DSl to
DS3

CR1 to 
CR10

FIG.
NO.

MP1 to
MP25

R1 I- 
1)1 SIG

NAME AND 
DI SC RIP I ION

Meter Calibrat ion
PWB Assembly:
MFR 14304, 
PN 1920-2350

I nd i cator/Swi tch: 
MFR 51628, 
PN RLB-31B5-382

Connector, Plug: 
MFR 81312, 
PN SREC26-PJ859

Display: MFR 73138, 
PN SP-752

Decoder/D river:
MFR 73138, PN DP 700

Transistor, J-FET, 
N-Channe1: 
MFR 17856, 
PN U1899E
Resistor, Variable, 
50K: MFR 14304, 
PN R3O-OOO1-5O3

F i xed, 
, 10K

I IG.
NO.

Resistor, Fixed, 
Compos i t ion, 12K, 
±5%, 1/4W: 
MIL Type 
RCR07G123JM

RLI
DI SIG

XDS1 to
XDS3

NAME AND 
DESCRIPTION

Socket, Display: 
MFR 73138, 
PN CS-352

Resistor, Fixed, 
Compos i t ion, 
10M, ±10%, 1/4W: 
MIL Type 
RCR07G106KM

F ixed, 
on, 2.2K,

Contact Pin, 
Crimp: MFR 813 
PN 100-4024P

Switch, Rotary 
3 Position, 1 . 
MFR 14304, 
PN 1920-0632

Display PWB 
Assembly: 
MFR 14304, 
PN 1920-2090

Res i stor, 
Compos i t i 
±5%, 1/4W: 
MIL Type 
RCRO7G222JM

Resistor, Fi 
Compos i t ion, 
±10%, 1/4W: 
MILT ype 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL T ype 
RCR07G104KM

Resistor, Fixed, 
Composition, 430K, 
±5%, 1/4W: 
MIL Type 
RCR07G434JM

Cable Assembly, 
Display: MFR 14304, 
PN 1920-1130

Switch, Rotary, 
5 Position, I Pole:
MFR 14304,
PN 1920-0607

Resistor, Fixed, 
Compos i t ion, 
10M, ±10%, 1/4W: 
MIL Type 
RCR07G106KM
Resistor, Fixed, 
Composition, 100K 
±10%, 1/4W:
MILT ype 
RCR07G104KM
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ITABLE 6-2. PARTS LIST (Cont)

I
NOTESNO 11 S

IR7

I
R20R8

,.5SI
R9

I6V,VR1, VR2

RIO
A2

IFL1
R 1 1

JI to J4 IR1 2

J5 JR13
J6, J7

R14 J8

Not UsedJ9 to J1 1
J12

Not UsedR17, R18

I6-6

R15 to 
R16

FIG.
NO.

FL1P1, 
FL1P2

RIF 
DESIG

Resistor, Fixed, 
Composition, 10M, 
±10%, 1/4W: 
MIL Type 
RCR07G106KM

Connector, Coax i a 1:
MFR 98291, 
PN 50-028-0000

Connector, Phone 
Jack: MFR 82389, 
PN 35O1FR

FIG.
NO.

F ixed, 
10K,

F ixed, 
, 10M,

Connector, Bulkhead 
BNC: MFR 00779, 
PN 225398-8

F ixed, 
, 10K,

Resistor, Fixed, 
Composition, 820 
ohms,±10%, 1 / 4W: 
MILT ype 
RCR07G821KM

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Composition, 10K 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

RLI
DI SIG

R19

Connector, 
Rectangular, 24 Pin: 
MFR 02660, 
PN 57-40240

Connector, 
Rectangular, 26 Pin: 
MFR 81312, 
PN SREC26SJT-859

NAME AND 
DESC RIPTION

Resistor, Fixed, 
Compos i t ion, 
100 ohms, ±10%, 
1/4W: MIL Type 
RCR07G101KM

Res i stor, Fi. 
Compos it ion, 
±10%, 1/4W: 
MIL Type 
RCR07G106KM
Resistor, Fixed, 
Composition, 100K, 
±10%, 1/4W:
MIL Type 
RCRO7G1O4KM

Res istor, F ■.. 
Compos i t ion, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM
Switch, 
Dual-In-Line: 
MFR 00779, 
PN 435470-4

Resistor, Variable 
50K: MFR 14304, 
PN R3O-OOO1-5O3

Resistor, 
Compos i t ion, 
±10%, 1/4W: 
MIL Type 
RCRO7GIO3KM

Resistor, Fixed, 
Composition, 100K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O4KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
Ml L Type 
RCRO7G1O3KM

Connector, 
Rectangular, 36 Pin: 
MFR 02660, 
PN 57-40360

Diode, Zener, I 
±1%: MFR 14304 
PN 1920-0643
Chassis Assembly: 
MFR 14304, 
PN 1920-1025
Tubular Bandpass 
Filter: MFR 14304,
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I TABLE 6-2. PARTS LIST (Cont)

1 NOTESNOH S

Not UsedXA6J13, J14 1I XA7,XA8 1

TB1

I
TB2,TB3 1XA13

Not UsedXA1 , XA2

XA3 1

A2A6A11XA4

1XA5

I

I
I

6-7

( k

NOTE 1: The following is a list of various connector pins used with the Chassis Assembly A2.
Connector Blocks:

Connector Pin, Male: MIL type MSI 7803-16-20
Connector Pin, Female: MIL type MSI 7804-16-20
Connector Pin, Coaxial: MFR 8131 2, PN 100-8001S95
Connector Pin, Female: MFR 81312, PN 100-4024S

NAME AND 
DI.SCRIPI1ON

MG.
NO.

XA9 to
XA12

XA14,
XA15

XA1 to
XA10

NAME AND
DESCRIPTION

(bi 

RU
DI SIG

REF
DI SIG

FIG.
NO.

Connector,
Rectangular, 42 Pin:
MFR 81312,
PN MRAC42SJ

Terminal Board, 
12 Terminals:
MFR 75382,
PN 600A-C-12F

Terminal Board, 
12 Lugs: MFR 75382, 
PN 411-1904-12

Connector,
Rectangular, 20 Pin:
MFR 81312,
PN MRAC20PJT

Connector, 
Rectangular, 20Pin: 
MFR 81312 
MRAC20SN7

Connector, PWB:
MFR 02660,
PN 225-21021-401-117

Connector, PWB:
MFR 02660
PN 225-22221-401-1 17

Connector, 
Rectangular, 20 Pin: 
MFR 81312
MRAC20SN7

Connector,
Rectangular, 20 Pin:
MFR 81312
MRAC20SN7

Connector, PWB:
MFR 13511,
PN 225-21021-401-1 17

Connector,
Rectangular, 14 Pin:
MFR 81312,
PN MRAC14SN7

Mother Board, 
PWB Assembly: 
MFR 14304, 
PN 1920-2360
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ITABLE 6-3. INDEX TO MANUFACTURER CODES

IMFR NAME AND ADDRESSMFR CODE

00779

I
02660

14304

517856

51628

71400

73138

I73899

75382

80294

81312 I
I82389

I6-8

Bunker Ramo Corporation 
Connector Division 
2801 South 25th Avenue 
Broadview, Illinois 60153

Harris Corporation
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

Siliconix, Inc.
2201 Laurelwood Road
Santa Clara, California 95054

Bussman Mfg. Division 
McGraw-Edison Company 
2536 West University Street 
St. Louis, Missouri 63107
Beckman Instruments, Inc. 
Helipot Division 
2500 Harbor Blvd.
Fullerton, California 92634

Kulka Electric Corp.
633-643 South Fulton Avenue
Mount Vernon, New York 10550

Bourns, Inc.
Instrument Division 
6135 Magnolia Avenue
Riverside, California 92506

Winchester Electronics Division 
Litton Industries, Inc.
Main Street and Hillside Avenue 
Oakville, Connecticut 06779

Switchcraft, Inc.
5555 North Elston Avenue 
Chicago, Illinois 60630

J

Tec, Inc.
9800 North Oracle Road 
Tucson, Arizona 85704

JFD Electronics Corporation 
15th at 62nd Street 
Brooklyn, New York 11219

Amp, Inc.
P.O. Box 3608
Harrisburg, Pennsylvania 17105

I
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I TABLE 6-3. INDEX TO MANUFACTURER CODES (Cont)

MFR CODEI MFR NAME AND ADDRESS

91929

I
I 98291

I

I
I

I
I

6- 9/6-10

American Switch Corp.
Sadler Street
Gloucester, Massachuset 01930

Honeywell, Inc.
Micro Switch Division 
Chicago and Spring Streets 
Freeport, Illinois 61032

Sealectro Corp.
225 Hoyt
Mamaroneck, New York 10544
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I R3 S3S1 R4 R2 S12S4 R1

VL I 33 A14 A8©

A2A6A10IF FILTER©

l I®.

b1©s
pr A2A6A8 USB AMP

©

I A13A2A12 FREQ-CONTROL 1OO/1Q/1KHZ

I R7 S1D R8, S9 JI S5

]FRONT PANEL(REAR VIEW) |A1A2

E A2A6A6 LLSB IF AMP

A2A6A5 AFC IF AMP 41

0I A2A6A4 AFC 0 DETECTOR

<§>fl A2A6A3 UUSB/LLSB AUDIO OUTPUT

£I
It

3
TOP VIEWREARVIEW

I

Figure 6-1. RF-550 Component Locations

6-11/6-12I

©

A2A4
INPUT FILTER

A2A3
POWERSUPPLY

A2A5
RF/IF MODULE

A2A7 
FREQUENCY 
STANDARD

LOW BAND 
PHASE LOCK 
LOOP

A2A7A3 
CRYSTAL 
OSCILLATOR

SUBCARRIER
GENERATOR

HIGH BAND
PHASE LOCK
LOOP

I

A2A6A9 UUSB IF AMP

3

JZ 

[ 
[ 37 

R6

A1M1 a
J All! 2

LSI

A2A6A7 LSB IF AMI*
A2A11 FREQ. CONTROL 10/1 MHZ

A2A10 CONTROL II PC BOARD 

A2A9 CONTROL I PC BOARD

Q 7 1
\

S2

A2ABA1 AUDIO AMP MONITOR

A2A6A2 USB/LSB AUDIO OUTPUT

T A15j

| VFO/BFO
XLTR

77
S6 R5 DS2/S8 OS1/S11 S7

I
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AUDIO INTO Mt-2 FP. PI-MiLINE LEVEL OUTEl
LINE LEVEL IN FR S2B-WE2

FR PI-SSUSB AGC£3 AUDIO TO SPEAKERTO LSI-1
USB AGC SELECT FR IA-3EL X I R9

II 560I FR Pl-PRLS8 AGCE5 FR SIA-2 'g“LSB AGC SELECT
E6 aAIPI JFR PI-TTUUSB AGC
£745VDCI El FR SIA-6UUSB AGC SELECT QEB

10 MHZ - 2 FR PI-PPLLSB AGC ■°TE2 W E9
LLSB AGC SELECT10 MHZ - I £10E3 TO M2-IAGC TO METERI EllI MHZ - 2EU FR Pl-L-I5VDC

£12
I MHZ - 4 -I5V0C TO RI-3E5 a

TO R6-3BFO (-)I MHZ - 8 AUDIO TO SPEAKEREI3£6 TO R6-IBFO (4)ElLI MHZ FR PI-VV AUDIO RETURNE7 TO R5-3EI5100 KHZ - 2 VFO (4) TO R5-IEB EI6S
RF GAIN (4) TO R7-3100 KHZ EI7 FR A2-EI LINE LEVEL OUTE9 R 4I5VDC $100 KHZ - 8£10 TO S2C-WEI8

I 100 KHZ - I FR Pl-MUEll FR M2-2 GNOTO XDS1-3_ TOA2JI242OOVDC£12 M 21 SB FR A2-EI IFR S2C-5 AGC TO METER£1910 KHZ 2 I?I £13 SIDEBAND SELECT TO JIA-W£20 I]10 KHZ • I* MONITOR SELECT ENABLE TO S3A-WEIL £21
FR S3A-3USB AUDIO CONTROL10 KHZ - 8 £22 Hl-I GND£15 TO PI-66.USB AUDIO CONTROLI 10 KHZ FR R3-IEI6 GNDN FR S2C-LUSB AGC CONTROL£23

GND LSB AUDIO CONTROL TO S3A-2EI7 X E2«*
LSB AUDIO CONTROL TO PI-AAI KHZ • 2EI8

LSB AGC CONTROL FR S2C-3E25I KHZ
£19 B FM/UISB FR S2C-6E26

I KHZ 8 2ISB FR S2B-5£20 £27
LINE LEVEL SELECT ENABLE FR S3B-WI KHZ - IE2I D

FM/4 I SB FR S2B-6E28100 HZ£22 LLSB LINE LEVEL FR PI-NN£29I 100 HZ LLSB/FM LINE LEVEL TO S3B-IE23 E30
LSB AUDIO CONTROL FR S3A-I100 HZ E3IE2U
LLSB AUDIO CONTROL TO PI-CC

£32100 HZ - 8E25 H SIDEBAND DISABLE
E33

d LLSB IF ENABLE FR PI-UUNC----- E3A
TO Rl-IE35

1
NOTH

1
2.

I

JI
PHONE JACK

I AUG d 
I LEV J 
MET -I

display

1920-2090

? GND

z^P/° El

A2
METER CALIBRATE 80 
1920-2350

Al
DISPLAY ASSY 
1920-1130

v/t-ISVDC

4-isvoc
\4I5VOC
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pi

FR SIOA-2 EXTERNAL AGC, LOCAL
-------N.C.LINE LEVEL OUTEl TO HI-2 FR PI-WW AUDIO IN AGC FAST, LOCALFR SIOA-3-------N.C. 8line LEVEL INE2 FR S2B-W

'1USB AGC FR P1-SSE3 AGC SLOW, LOCALTO S9-2 FR SIOA-4D 0USB AGC SELECT TO LSI-I AUDIO TO SPEAKERFREL IA-3 FR SIOA-5 COHERENT AGC, LOCALAC LINE SWITCHED FR S9-I ELS8 AGC FR Pl-PR£5 FR R7-2 RF GAIN CONTROL, LOCAL
LSB AGC SELECT I/4WEG FR R6-2 LOCAL BFO CONTROL VOLTAGE HcUUSB AGC FR PI-TTE7

N.C.-------UUSB AGC SELECT FR SIA-4E8 LOCAL AFC CONTROLFR R8-2AUDIO GAIN FR S6-IQ KLLSB AGC P/OFR PI-PPE9 ■°r -I5VDC FR R5-2 VFO CONTROL VOLTAGE, LOCALTO A2-EI2
LLSB AGC SELECT

LOCAL VFO CONTROLEIO FR SG-24I5VDC TO A2-EI8M MAGC TO METER TO M2-I LOCAL VFO/BFO CONTROLFR S6-3Ell FR S5-IN N-I5VDCEI2 FR XDSI-I AFC BREAK LOCK
-I5VDC TO RI-3 LOCAL BFO CONTROLFR S6-4

R H
TO R6-3 TO XDSI-2 AFC LOCK INDICATIONFREQ/XCVR RMT ENABLEEI3 FR S5-8AUDIO TO SPEAKER SsBFO W TO R6-I FR XDS2-ISIDE BAND DISABLE AFC MEMORY DISABLEFR A2-E33E14

FR PI-VV AUDIO RETURNTO RS-3 LOCAL LSB CONTROL FR S7-4 2OJB CARRIER SUPPRESSIONFR S2A-3U U
VFO (4-> TO R5-I LOCAL 41 SB CONTROLLSI TO XOS2-2 AFC MEMORY INDICATIONFR S2A-6V
RF GAIN (4) TO R7-3 LOCAL 21 SB CONTROL FR S7-6 I6JB CARRIER SUPPRESSIONFR S2A-SEI7 FR A2-EI LINE LEVEL OUT W W

LOCAL USB CONTROL GdB CARRIER SUPPRESSIONFR S7-3FR S2A-4X X
TO S2C-W FR S4A-2FR S2A-2EI8
FR P1-M TO 

\2JI3
FR SLA-IFR S2A-I2FR M2-2 GNDTO XD5I-3 FR S4B-8LSB AUDIO CONTROL FR A2-E24TO 

A2JI2 AA AA
FR A2-EII2ISB FR S2C-5 AGC TO METER FR S48-4USB AUDIO CONTROL FR A2-E22EI9 BB _ TO 

A2JI4
BB

TO JIA-WSIDEBAND SELECT I MHZ - 2 BCD LOCAL CONTROLLLSB AUDIO CONTROL FR S4B-2FR A2-E32E2O CCCC
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I GENERAL INFORMATION

FR A2-E2I MONITOR SELECT ENABLE I SCO LOCAL CONTROLTO A2-E31 TO P2-Z IO MHZ
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I 10 KHZ - 8 BCD LOCAL CONTROLTO P2-KK

(• LOCAL

I KHZ - T BCD LOCAL CONTROL S4-F 100 HZ - I BCD LOCAL CONTROL TO P2-XX
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(Sheet 3 of 3)
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I GENERAL INFORMATION
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■ISVOC

TO 4646-J? TO XAI3-K

FROM SHEET »

I
I
I

fl
fl

B
B

f/O El r

-ISVOC

TO XAI3-M
T. J7-36
TO XAI5-N

TO XA9-2

IQ XAIG-H

FR XAIO-P 

^0007

FL I TUBULAR BAN PASS FILTER
FLI-J2 FLLJJ. .̂

I9S.25-I9B,3SHHZ (FILTERED)

FR TBI- I IB

FR TBI-2B

AIS
VFO/BFO/XLTR P/0 

1920-1600

LOW BAND PLL P/0 
1976-6600

yK XAII-D

FR XAII-6

FR XAIO-U

FR XAI2-F

FR XA3-X

FR IBI-I2B

/FR XAI2-I

FR XAI2-2I

FR XAI2-Y

tUBCARRIER GEN 
P/3 1976-6300 P/0

/FR XAI2-X

/FR XAI2-B

FR XAI2-A

FR XAI2-3

FR AGA 11-EIB

/FR XA?-R

/IX <410-16

/FR IAIO-IS

/FR XAI2-2

/FR XAI2-F

/FR XAI2-E

/FR XAI2-0

FR XAI2-C

tp 464II-C50

Q I98.2S-I9B.35MHZ

TO A6A3-J2

/FR XAIS-V

■e
-Q-

I.7SMHZ SUBCARRIER REF

q I.7SWZ BFO

l.7$HHZ AFC REF

/FR XAIO-S 

/FR XA7-V 

/FR XAIO-P 

/FR XAIO-V 

/FR XAI5-U

/FR XAIO-17

FR XAIO-I

/TO A6A3-J4

FR X49-V



I GENERAL INFORMATION

2.

FR XA9-IIUSB IF ENABLEI USB AGC TO SHAFERS J13-KK♦SVOC COMBINED AGC OUT TO T83-I2 UUSB LINE LEVEL-6V0C FR A6AII-E36 Eli IlEIIH
TO JI3-UULLSB IF ENABLE♦SVOC FR TBI-IIA UUSB LINE LEVEL ADJUSTGNDGHD TO TBI-IIA IEI2M

FR XA9-3ACC TO IF AMPSIO A6AII-E52 ♦2LVDC LLSB LINE LEVEL ADJUSTFR A6AII-£kQ LSB AGC TO SHAPERS FR IB I-TA-I5VDC TO TBI-kA »EI3 £WD

TO XA5-FLLSB AGC TO SHAPERSI LLSB LINE LEVEL♦SVOC FR IB I-GA♦I5VDC FR XA8-U IS8.3S-IB8.25mZ ♦isvocTO TBI-8A 'Elk EkS1R N
AGC ON/OFF FR XA9-2O2OJB CARRIER SUPPRESSION♦5VDC LLSB AGC TO SHAPERS Ek6'£15

l.7?mZ TEST OUT TO J2e- TO XA9-2COHERENT AGC FROM AFCIGJB CARRIER SUPPRESSION♦SVOC UUSB AGC TO SHAPERSAC LINE TO JI3-0 £16 Ek? i

FR XA9-I2AM ENABLE6JB CARRIER SUPPRESSIONp TO JI2-M ♦200VDC ac line switched TO A6AII-ES3 COMBINED AGC TO MONITOR EkB I€170
I.75MHZ USB IF TO A6AIO-J3

AUDIO GAINAFC-ERRORTO XA9-C ♦SVOC XA7-E ' E IB £51'

♦2kV0CAFC LOCK INDICATORTO XAIS-J ♦SVOC ♦2kVDC TO XA7-A £52'EI9W I.75WZ UUSB IF TO A6AB-J3-e- COMBINED AGC TO MONITOR FR XA5-JVFO LOCAL CONTROLk TO XAlk-J ♦SVOC ♦SVOC TO XAI3-H E20 E53<

LOCAL VFO CONTROL VOLTAGE♦2kV0C TO XA8-P E2
l.75mZ LSB IF TO A6A7-J3-e EXTERNAL SPEAKERLLSB AGC

E2I ESS’

AM AUDIOLSB AGCI E6B<E22
I.75HHZ LLSB IF TO A6A6-J3-a- E69CE23

UUSB AGC E2k £79<

if TiuTE CONTROL TO XA9-X20KH2 BW-AM OR CW

t E2S EBC•isvoc FR TBI-IA
AFC MEMORV INDICATOR TO Jlk-VH FSK FILTER ENABLE £26 EBH

FR TBI-SA♦ISVOC FR Jlk-TAFC MEMORV DISABLE6KHZ BW-AM OR CWTO TB3-I0LSB ACC OUT £27 E82C£33
FR J8-I7AFC BREAK LOCK RMT500HZ BW-AH OR CWTO 1B3-IILLSB AGC OUTEXT AUDIO INPUT EB3<!£28I £*3160

2k TO 29.3393MHZ FILTER CONTROL FR XAII-X
FR Jlk-PAFC BREAK LOCK LOCALAFC- ENABLEFR TBI-7A♦ISVOCLLSB LINE OUT

TT £71 Ek3 £29
16 TO 23.9999HHZ FILTER CONTROL♦ SVOC FR XAII-IB

AFC LOCK RMT INDICATORUUSB AGC TO SHAPERS TO J8-2IFR TBI-3A-ISVOCLLSB LINE CT E8k<£31ESO172
MUTE CONTROL 12 TO I5.9999HH2 FILTER CONTROL FR XAII-2FR XA3-X

AFC MEH RMT INDICATORAGC SPEED TO JB-22FR XA9-LFR TBI-10GHDTB2-I2 LLSB LINE OUT EBSC£32I tn Ekk
B TO II.9999MHZ FILTER CONTROL FR XAII-I

USB FR J8-23AFC HEM 01 SABLE-RMTTO JI3-VVAUDIO RETURNLSB LINE OUT rr E86C£33EGA6 TO 7.8399MHZ FILTER CONTROL FR XAII-W
FR XAI0-20USB IF ENABLE AFC REMOTE MAN. TUNETO JI3-WHLSB LINE CT■I-3CMHZ (FILTERED) E3k E8<TO XA5-B E65 ESNk TO 5.9399HHZ FILTER CONTROLPI
FR XAIO-9LOCAL/REMOTEUSB AGC TO SHAPERSLSB LINE OUT E3« 1884EkE663 TP 3.9999HHZ FILTER CONTROL FR XAII-B

UUSB IF ENABLE £2FR JI3-AAUSB LINE OUT LSB AUDIO CONTROL XA.-IO>£61 £37El
2 TO 2.9939MHZ FILTER CONTROL FR XA|1-3

LSB IF ENABLEFR JI3-BB FR XA9-19USB AUDIO CONTROLUSB LINE CT XAS-IOi£38■I-30HHZ INPUT (ANT.) £3£62■56 TO I.9999MHZ FILTER CONTROL FR XAII-I?P2 LLSB AUDIO CONTROL FR JI3-CC LSB AGC TQ SHAPERSTB2-6 TO XA5-0USB LINE OUT EkO£5I £63,5GMHZ FILTER CONTROL FR XAI l-ZOLESS THAN10 (SEE ALSO A6>UJ5B AUDIO CONTROL FR JI3-DDUUSB LINE OUT E7k £6
FR TBI-IOB

US8 LINE LEVEL TO JI3-EEUUSB LINE CT
£75 £7

USB LINE LEVEL ADJUST FR JI3-FFUUSB LINE OUT £76 £8E LSB LINE LEVEL ADJUST FR JI3-HHUUSB AGC OUT £9£30
LSB LINE LEVEL TO JI3-JJUSB AGC OUT £10£35

I TO SHEET 2

I
I

6-27/6-28I
y

POWER SUPPLV 
1920-1150

Figure 6-8. Chassis Interconnection Diagram 
(Sheet 1 of 5)

I

P/0 A6AII

SJJSeS'SS

, I TO 30MHZ (FILTERED

I v®

I6CHHZ TO SECOND MIXER^

NOTES:
1. Prefix all reference designations with A2 except for A1P1, A1P2, and A1A1P1, 

indicates chassis-grounded outer connector of coax.

T?

Ak 
INPUT FILTER 
1920-1200 P/0

A5
RF/IF MODULE 

P/0 P/0 1920-1250

FR XAI0-2

TO XA5-H

/FR XA9-I5

FR XA9-I6

Z TO XAB-J

TO XAI3-J

TO XA5-A

FR XA9-22

,10 JI3-NN

/FR Jlk-U

/FR Jlk-W

/FR Jlk-X

/FR TB3-3

/TO IBT-IQ

TO 1B?-I|

/FR JI3-LL

JI3-MH

TO TB2-3

/TO TB3-9

/TO TB3-8

/FR A6AII-EL5

FR A6AII-E3I

/FR Jlk-L 

/TO XAI0-21 

/TO JIJ-PP

TO Jlj-RR

/TO TB2-I

TO TB2-2

/TO TB2-7

TO IB2-8

/IO JIJ-SS

/TO JI3-TT

/FR XAlO-k

/FR XA9-IN

FR XAIO-5

FR XAIO-3



I GENERAL INFORMATION

I

A7

'itA6<6A6A2 A2 1920-1350I.75MKZ USB IF FR XA5-XI.75MHZ USB IF aa XCVR BFO TO XAIO-CEXT AGC INRUT5OCHZ TO XAI3-P42UVDCPS JS aPl

LOCAL EXT AGC CONTROLCOHERENT AGC FROM AFCEXT. STD. IN aI.75MHZ LLSB IF TO A6A3-J3I.75MHZ BFOFR XAI5-W aa 35HHZ TO XAI5-B LOCAL COH AGC CONTROLP2 J2PZJ2 a FR JIU-EAGC TO IF AMPS

FULL REMOTE ENABLE FR TBI-I2AI.75MHZ LSB If
JS ?S ACA7 S GNO TO XAtO-K

I.75HHZ LSB IF TO A6AZ-J3 25OKHZ TO XAI5-T0 aQP2 J2 GNO TO J8-2UTO XA5-M 6
A6A3

LOCAL FAST AGC CONTROL FR JIU-BI DOW REF TO XAB-AI.75HHZ UUSB IF I.7SMHZ LSB IF FR XA5-WA6A9-J2 eFR a a IIPS J)PI
LOCAL SLOW AGC CONTROLK
AGC SPEED TO AGAII-E32UUSB BFOXAI3-A REMOTE AGC Ba KHZ REF TO XAIU-8woe aPZJ2

AGAB LOCAL LSB CONTROL FR JI3-UREMOTE AGC CI.75HHZ USB IF IO AGA2-JI GNO IOaI P2 J?1.7$ MHZ LLSB IFAGAG-JZ LOCAL MSB CONTROLa LLSB IF ENABLEINI STO OUT TO JUPSJ) -I5VDC a N

FR AGAIO-JII.75MHZ USB IF LOCAL 21 SB CONTROLa AM ENABLEICOKHZ REF a 12PS J}LLSB BFO a LOCAL USB CONTROLJU PU FR JIS-XFREQ/XCVR RMI ENABLE IS1 AISVOC SA?
TO A6A3-JI LOCAL AM CONTROLAGAU 1.75MHZ UUSB IF FSK FILTER ENABLE FR JI3-Ta INPZ J2I.75HHZ AFC REF a LOCAL CW CONTROLPZJZ UTb

isI I.75MHZ UUSB IFa SUBCARRIER ENABLE TO XAIj-0USB IF ENABLEPSI.7SKHZ AFC SIG. 16a- PS
MUTE CONTROL AM OR CW TO XAIO-AW

iooxh; ref SIPE BAND DISABLEA6A 0AIO. IB

E I.75MHZ USB IF TO AGABJ3AGA5 ■a ♦I5V0C FR TBI-8BLSB IF ENABLEPI JI 19I.75HHZ AFC SIG.FR A6AIO-J2 a J2 PZ FR XAS-B_ ____ AGC ON/OFF TO XAIO-2220TO AGAS-J2.I.75MHZ AFC SIG.aP2 J2 IOCXHZ-1 BCD OUTPUT BFO ENABLE -I5V0C FR T8I-UB\ 10 A6AU-J3 I.75HHZ AFC SIG. a 21
JS PSI FR XAIl-Ul>*Z-2 SCO OUTPUTI00KHZ-2 BCD OUTPUT UUSB IF ENABLE -I5V0C TO XAIO-Z0FR XAS-UI.75HHZ USB IF 22

PS JS FR XAI1-0IOOKHZ-U BCD OUTPUT IMHZ-I BCD OUTPUT REMOTE RF GAIN CONTROL MUTE' CONTROL TO AGA 11-EBP
TO XA5-EI00KHZ-8 BCD OUTPUT MUTE CONTROLLOCAL RF GAIN CONTROL

(SEE ALSO A2A6AII) I QUIZ-I BCD OUlPUl 45VDC

IWZ-U BCD OUTPUT FR XAI1-16I5VDC I5V0C
imz-a bcd output FR XAII-MGHD

E -GvOC

I
I TO SHEET

FROM SHEET I

I
I

6-29/6-30

I

Figure 6-8. Chassis Interconnection Diagram 
(Sheet 2 of 5)

A6
CARO CAGE 
1920-1300

a a

A9 
CONTROL I 
1920-2210

REMOTE MODE A 
REMOTE MJQE A 
REMOTE MODE B 
REMOTE MQPE 8 
REMOTE MODE C 
REMOTE MQPE C 
REMOTE AGC A

N FR XAS-E

I J3

AB
HIGH BAND PU 

I97G-SBOO

I60MMZ TO 2N0 MIXERq

FREQ/XCVR RMT ENABLE

^FR AGA5-J3

^FR XA7-U

FR FLI-PI _198.25-198.S5MHZ
/ (FILTERED)

^FR XAS-R___

FR TBI-IOB

FR A6A8-J2

FR XAI3-C

FR A6A7-J2

/FR TBI-SB

FR XAI2-Z2

/FR <AI2-2O

FR XAI2-W

FR XA1I-T

FR XAS-S

FR TBI-IIB

FR TBI-9A

/TO XAI5-S

/TO AGA 11 ■£ 37

/FR JIU-F

/FR XA3-V

TO XAIO-J

/TO A6AII-EU8 

^TO XA10-X 

/TO J7-Z3 

^0 AGAII-E26 

/TO AGAI I-ES3 

/TO A6AII-E3U

/FR 183-1

^R JIS-T 

/IO AGAII-E38

TO A6AII-EU6

q 138.35-188.2SMHZ 

IWZ-2 BCD OUTPUT

/FR TBI-IB

/TO XAIS-M

^FR TB3-5

/FR AGAII-EU7

/TO AGAU-EU2 

XAIO-G

FR JB-I
\ /FR J7-25
' /FR J8-2

/FR J7-2G
/FR J8-3

\ /FR J7-27
/FR J8-U

FR J8-5

^R J8-6

TO A6AII-EM

FR XAI5-X



GENERAL INFORMATION

7!
TOIOOKHZ I BCD OUTPUTTO JI2-U

TO UMIOOKHZ I BCO OUTPUTTO XA8-C

TO J6-I8IKHZ B BCD OUTPUT REMOTEIOOKHZ I BCO OUTPUT REMOTE

'<11.’ll a TO JI2-8IMIZ-2 BCD LOCAL COHT ER JIA-CC IOKHZ 8 BCO OUTPUTLOCAL VFO/BFO CONTROL TO XAA-6FR JI6-NXAI5-H FIXED VFO
TO XAI6-R

IOKHZ 8 BCD OUTPUTTO XAIA-XFR XAI2-JA5VDC 012 TO I5.9999WZ FILTER CONT,I5VDCAFC ENABLE10 A6AII-E29

IOKHZ B BCD OUTPUT REMOTETO J6-IAFR XAI2-HGNO2 TO 2.9999HHZ FILTER COHT.TO XA6-8to ACAI I-E28 500HZ Bw-AM OR Cw TSVDC TO XAI2-J H

IOKHZ A BCD OUTPUTTO J6-2A TO JI2-KGNDTO J7-28AGAII-E25 20KHZ BW-AM OR CW TSVDC

IOKHZ A BCD OUTPUTTO XAIA-WIMHZ-I BCD REMOTE INPUTIH<Z-~ BCD LOCAL CONTROLFR JI6-0DFR XA9-HGNDA6AII-E27 6KHZ BW-AM OR CW K TO J6-I6
IOKHZ A BCO OUTPUT REMOTETO J6-I3TO J6-23FREQ/XCVR RMT ENABLE INDICATORIHHZ 2 BCD OUTPUTTO XAI2-HGNOFULL REMOTE ENABLE^

TO JI2-0IKHZ I BCD OUTPUT
IKHZ 2 BCO LOCAL CONT.FR JIA-SSFR XAI2-19FREQ/XCVR RMT ENABLE IND.LOCAL BFO CONTROL FR JlA-RFULL REMOTE ENABLEF JI3-H

IKHZ I BCO OUTPUTIKHZ " BCO LOCAL CONT.IFWZ 6 BCD LOCAL COHT. FR JIA-TTFR JIA-BBIMmZ-2 BCD OUTPUTFR J7-I9IOOHZ I BCD REMOTE INPUT TO XA8-VFULL REMOTE ENABLE10 J8-2O
TO J6-I5IKHZ I BCO OUTPUT REMOTEIKHZ I BCO REMOTE INPUTTO XA8-XIHHZ 2 BCO REMOTE OUTPUTTO J8-I3 REMOTE 6KHZ BW-AM 6 CW CONI. FR J7-22IOOHZ 8 BCD REMOTE INPUT
FR XAIO-KGNDIKHZ 2 BCD REMOTE INPUTTO J6-6TO JI2-EFR AB-12I TO XAII-HGNOIKHZ A BCO REMOTE INPUT H10 XAIA-CLOCAL/HEMOTLA6AII-E88 10
TO J7-2AGNOIKHZ 8 BCD REMOTE INPUTFR J7-I8IMTZ-8 BCD LOCAL COHT. FR JIA-AAIHHZ-8 BCD REMOTE INPUTTO J6-2OREMOTE TUNING A 10

IKHZ 8 BCO LOCAL COHT. 45V0CFR JIA-PPIMIZ-A BCD REMOTE INPUT ICIOOHZ 2 SCO LOCAL COHT FR JIA-WHREMOTE TUNING B
FR XAIO-J■F5V0CIOKHZ I BCD REMOTE INPUTIOHHZ-2 BCD REMOTE INPUTIOOHZ I BCO OUTPUTREMOTE IUNIHG C 12 IKHZ A BCO LOCAL CONT. FR JIA-RRBCD LOCAL CONT.IOKHZIOKHZ I BCO REMOTE INPUT 12IOOHZ I BCO OUTPUT TO XAIA-AIOOHZ A BCD REMOTE INPUT

13 S IOKHZ 2 BCO LOCAL CONT. FR JIA-MM
IQHHZ-7 BCD LOCAL CONTROL IQHHZ I BCO OUTPUTFR JIA-2 13TO J6-I9IOOHZ I BCO OUTPUT REMOTEIOOHZ 2 BCO REMOTE INPUTJ7-2Ot IOKHZ 2 BCO REMOTE INPUT

TO XAB-HIWZ-A BCD OUTPUT TAIOOHZ 7 BCO LOCAL CONTROL FR JIA-XX TO XAB-W 16VFO CONTROL VOLTAGE
IOKHZ A BCO REMOTE INPUTBCD LOCAL CONT,IOOKHZTO J6-Ilomz I BCD OUTPUT REMOTEIMHZ-ABCO OUTPUT 15TO JI2-HBFO TO TRANSLATOR IOOHZ 8 BCO OUTPUT

16 IOKHZ 8 BCD REMOTE INPUTIOOKHZ A BCO LOCAL COHT.FR JIA-FFTO JI2-WICPWZ 2 BCD OUTPUTIHTZ-A BCO OUTPUT REHDTt 16TO XAIA-FIOOHZ 8 BCO OUTPUTBFO CONTROL VOLTAGEt 17 U IOKHZ A BCO LOCAL COHT. FR JIA-LLIOOKHZ A BCD REMOTE INPUTTO XAB-SI QUIZ 2 BCD OUTPUT 17It. TO 23-9WMHZ FHt(R COT,TO J6-22IOOHZ 8 BCO OUTPUT REMOTELOCAL BFO CONTROL VOLTAGE IBIB IOOKHZ 2 BCO LOCAL COHT. FR JIA-HH
IOOKHZ 8 BCD REMOTE INPUT|TO J6-2tOUHZ 1 BCO OUTPUT REMOTE■56 TO I.9999HHZ FILTER C.NT. IBTO XAA-9IOOHZ 8 BCD LOCAL COHT TR JIA-UUREMOIL BFO CONTROL VOLTAGE IV19 V IOOKHZ I BCD REMOTE INPUT

IOKHZ 2 BCD LOCAL CONTROL FREQ/XCVR RMT ENABLE 19TO XAL-IO .56WZ FILTER CONT.FR JIA-VV LESS THANREMOTE VFO CONTROL VOLTAGE 23FR J8-19 201 FR J7-8IOOKHZ 2 BCD REMOTE INPUTFREQ/XCVR RMT ENABLE6 TO 7.9999MHZ FILTER CONTROL UTO XAI2-I9FREQ/XCVR RMT ENABLEAFC REMOTE HAN. TUNE 21TO A6AII-EB7
IOOKHZ 8 BCO LOCAL CONT. FR JIA-EEIOOKHZ A BCD OUTPUTTO XAA-I2A ID 29.9999KH2 FILTER CONTROL 20FR JI3-SFREQ/XCVR RMT ENABLE 22FR AGAII-E20 LOCAL VFO CONTROL VOLTAGE

TO XAB-FIOOKHZ 8 BCO OUTPUTIOOKHZ 2 BCD OUTPUTTO XAA-6 TO JI2-SA TO 5.9999MHZ FILTER CONTROL<.56MMZ 21FR XA9-I3FREQ/XCVR RMI ENABLE2L5VK. 22 IOOKHZ 8 BCO OUTPUT TO JI2-VIOOKHZ 2 BCD OUTPUT3 TO 3.999?M<Z FILTER COM.IOOHZ A BCO OUTPUTAH OR CWfR XA9-W TO J6-I0IOOKHZ B BCO OUTPUT REMOTEIOOKHZ 2 BCD OUTPUTFR XAI2-X 22IOCXHZ a BCD OUTPUTTO XAIA-DIOOHZ A BCO OUTPUTLOCAL 6KHZ BW-AM OR CW CONI.FR JI3-P
IOOKHZ 8 BCD OUTPUTIOKHZ ? BCD OUTPUTTO IMHZ-I BCD OUTPUTTO J6-2IIOOHZ A BCD OUTPUT REMOTE

XCVR BFOI IOOKHZ A BCO OUTPUT REMOTEIOKHZ 2 BCO OUTPUTTO J6-3FR XA9-Z■I5V0CLOCAL 500HZ BW-AM OR CW C0H1
TO JI2-RIOOKHZ A BCO OUTPUTIOKHZ 2 BCO OUTPUT REMOTE.

LOCAL AFC CONTROL TO XAII-A<.56MHZIOKHZ I BCD OUTPUT

I IOKHZ I BCO OUTPUT

IOKHZ I 8CU UUIPUT REMOTE.

E TO SHEET A

FROM SHEET 2

I
6-31/6-32

I

Figure 6-8. Chassis Interconnection Diagram 
(Sheet 3 of 5)

AIO
CONTROL II 
1920-2220

N.CJ-----
IOKHZ 8 BCD LOCAL COHT.

TO J6-7

TO JI2-P

IMIZ-I BCD OUTPUT REMOT^^

IOOHZ 2 BCO OUTPUT

/ IOOHZ 2 BCD OUTPUT

\IOOHZ 2 BCO OUTPUT

P/0 
KAI I

8 TO II.9999MHZ FILTER COHT] “

IKHZ B BCD OUTPUT

{ IKHZ B BCD OUTPUT

IOOHZ 1 BCD LOCAL CONT

REMOTE SOEXHZ BW-AM CW COHT.

LOCAL VFO CONTROL

IHHZ 2 BCD OUTPUT KEMPT//

IKHZ 2 BCO OUTPUT

/ IKHZ 2 BCD OUTPUT

\ IKHZ 2 BCO OUTPUT REMOTE

IKHZ A BCO OUTPUT

/ IKHZ A BCD OUTPUT

\ IKHZ A BCD OUTPUT REMOTE

IMHZ-I BCD OUTPUT

AI7

^FR XAIO-X

TO XAB-E

’UVST
I92O-22AO

IHHZ-8 BCO OUTPUT________

/ IMHZ-8 BCD OUTPUT REMOTE

\ IMHZ-8 BCO OUTPUT

FR J7-II

FR J16-NN

FR JIA-KK

FR JIA-JJ

Z' IQMHZ I BCO OUTPUT

FR J7-I5

FR J7-I6

FR J7-I7
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iomhz i ace remote inputICHHZ I BCD OUTPUT REMOTEfr xaii-t

.'4 II? IOMHZ 2 BCD REMOTE INPUTIQWZ 2 BCD OUTPUT REMOTEFLI-P2 FR XAII-U
UUSB BFO ■e XAIS-R I9a.25-I9B.35MHZ -e-I5VDC IMHZ I BCD OUTPUT REMOTE IMHZ I 8C0 REMOTE INPUTFR XA3-T FR XAI1-0

I.ZSMHZ INPUT e- IMHZ 2 BCD REMOTE INPUTFR TBI-I2B XAII-6 IMHZ 2 BCD OUTPUT REMOTE

•6voc IMHZ *. BCD REMOTE INPUTIMHZ l< BCD OUTPUT REMOTEFR T8I-9B
UUSB BFO e-- < ♦ISVOC IMHZ B BCC REMOTE INPUTFR TBI-6B IMHZ a BCD OUTPUT REMOTE
SUBCARRIER ENABLE

IQOKHZ I BCD REMOTE INPUTIQOKHZ I BCD OUTPUT REMOTEISVOC
I-30MHZ INPUT (ANT) Ext sto in TO XA7-BTO XA6-J2 ■e ■eSOKHZ FR XA7-P IQOKHZ 2 BCD OUTPUT REMOTE IQOKHZ 2 BCD REMOTE INPUT-e-

IQOKHZ R BCD REMOTE INPUTIQOKHZ U BCD OUTPUT REMOTE s
IQOKHZ 8 BCD OUTPUT REMOTE IQOKHZ 8 BCD REMOTE INPUTIO

0I.75KMZ TEST OUT TNT STD OUT FR XA7-W■e- ■s- IOKHZ I BCD OUTPUT REMOTE IOKHZ I BCD REMOTE INPUTII

P/O I P/O 
FAIR Pl

IOKHZ 2 BCD REMOTE INPUTIOKHZ 2 BCD OUTPUT REMOTE
12

II?. IOKHZ li BCD REMOTE INPUTIOKHZ U BCD OUTPUT REMOTE 1313
FR XAIO-S loom - i 4-I5VDC FR TBI-SB

IOKHZ 8 BCD OUTPUT REMOTE IOKHZ B BCD REMOTE INPUTEXT SPEAKER 1*IKHZ REFERENCE -e- B N
IKHZ I BCD OUTPUT REMOTE IKHZ I BCD REMOTE INPUT

ISIOOHZ
IKHZ 2 BCD REMOTE INPUTIKHZ Z BCD OUTPUT REMOTE 16ItIOOHZ FH XAI2-DRj TO XA7-L IKHZ U BCD REHOtt INPUT•ISVOC IKHZ I. BCD OUTPUT REMOTE

36.5PW FR XAI2-CIKHZ ■ 8
•ISVOC FR XAI2-C IKHZ 8 BCD OUTPUT REMOTE IKHZ a BCC REMOTE INPUTio XAI5-L IB 18

FR XAI2-B
IOOHZ - a ■ISVOC •ISVOC IOOHZ I BCD REMOTE INPUTFR XAIO-S IOOHZ I BCD OUTPUT REMOTE I?15

3.25-3.35MHZ TO XAIS-E-e •ISVOC to XA9-Z IOOHZ 2 BCD OUTPUT REMOTE IOOHZ 2 BCD REMOTT INPUT
2020FR XAI2-AIOKHZ - 2♦5VDC IOOHZ U BCD OUTPUT REMOTE IOOHZ ** aco REMOTE INPUTTO XAU-0 ♦ISVOC 2121FR XAI2-3IOKHZ

OHO IOOHZ 8 BCD OUTPUT REMOTE IOOHZ 8 BID BEMOU♦ISVOC TO JI3-M FR XAIO-U
22 22FR XAI2-2

♦ISVOC REMOTE FREQUENCY ENABLE |HQ, FREQ/XCVR RHT ENABLE 2523

GNDTO A6AII-EU9 ♦isvoc GND♦ISVOC XAIl-H 2 k2k

REMOTE MODE A
25 25

II?,.II? ♦ISVOC TO XA9-Y REMOTE MODE 826 26
I60MHZ REFERENCEAFC ERROR -e- TO XAI3-L REMOTE MOQE C-------- 27 27

FR IBI-7BI •6V0CTO XAB-L -6VDC TO XAlk-L ♦5V0C28 2B
BFO TO TRANSLATOR GND 10.

29198.25-198. »MHZe-VFO CONTROL VOLTAGE 0 GNO GND TO XAk-E
305.2S-5.3SMHZ ■e FR XA9-2IBFO ENABLE TO XAS-K

BFO CONTROL VOLTAGE 31
GNO GNO TO XAB-KFIXED VFO 32 .-------  32IQ XAlk-E36.5KHZ
GNDTO JI3-J♦SVDC ------- 33N.CTO XAI3-8

TO XA9-H TO XAlk-KCRDTO A6A2-J7 N.C ------- 3k7•isvoc GRP FR TBI-kBTO XAI3-K -ISVOCTO A6AL-J2I.75MHZ AFC REF ------- 35

36N.C 36

TO SHEETFROM SHEET T

6-33/6-34

fl

Figure 6-8. Chassis Interconnection Diagram 
(Sheet 4 of 5)

>T
P/O El r

fl
0

J7 

fl

•isvoc
■ 15 VOA

FR XAII -K

TO XA8-B

FLI-J2 FLI-JI

TO XAI3-M

TO XAI5-H

I98.25-I98.35MHZ (FILTERED)

FR TBI-IIB

FR TBI-2B

^FR XAIO-P

fR XAIO-T

AIS
VFO/BFO/XLTR P/O

1920-11*00 -Si-

10 XA6AII-ERL
TO FLI-P2___/ /

TO JI2-X

^FR XAI 1-17

^FR XAll-M

/FR XAI2-I

/FR XAI2-2I

/FR XAI2-Y

/FR XAI2-X

^FR XAI2-B

/FR XAIZ-A

FR XAI2-3

/FR XAI2-2

/FR XAI2-F

/FR XAI2-E

FR XAI2-D

TO XAII-S

/TO XAII-R

TO XAII-J

Aik

LOW BAHD PLL P/O 
1976-kkOO

/FR ACAI I-EI8

FR XA7-R

FR XAIO-16

/TO XAI I-6 

/TO XAII-P 

/IO XAII-II 

TO XAI2-T

/TO XAI2-U

10 XAI2-IB

/FR XA7-V

/FR XAIO-P

/FR XAIO-V

/FR XAIS-U

XAIO-U

/FR XAIO-U

FR XAI2-F

FR XA3-X

FR TBI-I2B

FR TBI-9B

AIT 
SUBCARRIER GEN 

P/3 1976-6300 P/O

FR A6AII-E55

/IO XAI2-II 

/TO XAI2-H 

/IO XAI2-N 

/IJ XAI2-P 

/TO XAI2-6 

TO XAI2-7

TO XAI2-B

TO XAI2-9

/TO A6A3-JA

FR XA9-V

TO A6A3-J2

/FR XAI5-V

/TO XAIO-H

TO XAIO-Ik

TO XAIO-13

/TO XAIO-H

/FH XA9-I3

FR XAI2-H

TO XA9-5

TO XA9-6

T, 17-» \
TO XAlk-Mfl-

I.75MHZ SUBCARRIER REF 

q I.75MHZ BFO 

-e-
/FR T8I-6B



GENERAL INFORMATION

P/0 JI3
P/0 JI3

IKHZ I. ICO LOCAL CONTROLLSB AGC TO XAI2-KTO X*9-E RRRR

IKHZ 2 ICO LOCAL CONTROLLOCAL FAST AGC CONTROLUSB AGC TO KAIZ-liTO XA?-J sss$
I KHZ I ICO LOCAL CONTROLUUSB AGC TO XAI2-5FR T8I-I2BGND ITIT

IOOHZ 8 BCD LOCAL CONTROLLOCAL SLOW AGC CONTROLLL5B IF ENABLE TO XA9-K 10 XAIO-VFR XI -,u,AC LINE UU0 UU 0
IOOHZ j BCD LOCAL CONTROLAUDIO RETURN LOCAL COH AuC CONTROL TO XAIO-WAC LINE SWITCHED TO XA3-D FR AGAII-ELL vv
IOOHZ 2 BCD LOCAL CONTROLTO XAIO-RACAI I-ESA LOCAL RF GAIN CONTROL TO XA9-B TB2WW

FR AGAII-E7IiIOOHZ I BCD LOCAL CONTROL UUSB LINE OUTLOCAL BFO CONTROL VOLTAGE TO XAIO-TTO XAIO-IB -A-XXxx
FR AGA 11-E75UUSB LINE CTGNO
FR A6AII-E7GUUSB LINE OUTTO XAIO-ELOCAL AFC CONTROLAUDIO GAIN

As FR A6AIl-EGIUSB LINE OUTIKHZ-2 BCO OUTPUTLOCAL VFO CONTROL VOLTAGE TO AGA 11-E20-I5V0C FR XAI2-EFR TBI-3B

FR A6AII-EG2LOCAL VFO CONTROL USB LINE CTIKHZ-I. BCO OUTPUT-I5V0C TO XAIO-F

FR AGAII-E63USB LINE OUTIKHZ-B BCD OUTPUTLOCAL VFO/BFO CONTROLFULL REMOTE ENABLE REKITE MODE A TO XAIO-HTO XA9-5

AFC BREAK LOCK FR A6AII-E6LLOCAL GKHZ BW-AH OR CW CONTROL LSB LINE OUTXAI2-F IKHZ-I BCO OUTPUTTO XAIQ-B TO XA9-6 TO AGAII.REMOTE RC3E 8

LOCAL BFO CONTROL FR A6AII-EG5LOCAL SOOHZ BW-AM OR CW CONTROL TO XAIO-O LSB LINE CTFR XAIO-P IOOHZ-2 BCO OUTPUTREMOTE MODE C TO XAIO-L

FR AGAII-E66LSB LINE OUTFR XAIO-T IOOHZ-I. BCO OUTPUTREMOTE AGC - As FREQ/XCVR RMT. ENABLE AFC LOCK INDICATOR FR AGAII-El?TO XAIO-X
S "I

LLSB LINE OUT FR A6AII-E7ITO A6AII-E82 100HZ-B BCD OUTPUTSIDE BAND DISABLE TO XA9- REMOTE ACC AFC MEMORY DISABLE FR XA10-UTO XA9-9 10

FR AGAH-E72LOCAL LSB CONTROL LLSB LINE CTIOOHZ-1 BCD OUTPUTFR XAIO-SREMOTE AGCTO AA9-M TO KA9-I0 20.B CARRIER SUPPRESSION
U.1?,- LOCAL MSB CONTROL LLSB LINE OUT FR AGAII-E73FR XAI2-3 IQKHZ-L BCD OUTPUTTO XAIO-IO AFC MEMORY INDICATORTO XA?-N REMOTE T.NINS 12

LOCAL 2ISB CONTROL TO AGAII-Ell IOKHZ-2 BCO OUTPUTFR XAI2-ATO <A?-P REMOTE TUNING B iGia CARRIER SUPPRESSION

LOCAL USB CONTROL TO AGAII-El7 ♦200VDCRIMOTE IUN INO C CARRIER SUPPRESSIONTO XA9-R — TO
AIAIPI

TO xAIO-12

LOCAL AH CONTROL IOMHZ 2 BCD LOCAL CONTROL FR XAI2-B IQi. IZ-i BCD OUTPUTTO XAII-V

HUH CONTROL TO XA9-I7LOCAL CW CONTROL BCD LOCAL CONTROL 10 XAII-15 I0KH -8 BCD OUTPUTTO XA9-U REMOTE »■ GAIN INPUT

IQOKHZ-i. BCD OUTPUTIMHZ B BCO LOCAL CONTROL TO XAII-H10 XAIO-8LSB AUDIO CONTROL 10 AGAII REMOTE 50EXZ Bw-AM .AA 12

TO A6AII-E60IOOKHZ-2 BCO OUTPUT1MHZ N BCO LOCAL CONTROL TO XAII-L FR XAI2-2Ito ACAII-E3USB AUDIO CONTROL REMOTE Gkm; r«-KH BB88
i*l 2 BCD LOCAL CONTROL 10 XAI1-ELLSB AUDIO CONTROL •5V0Ccccc

EXT AGC INPUTUUSB AUDIO CONTROL FR XAI2-I TO XA9-I10 XAII-5 tOOKHZ-l BCD OUTPUT
DO UDO

I00KHZ 8 BCD LOCAL CONTROL TO XAI2-V FR XAI2-W I0DKHZ-8 BCO OUTPUTUSB LINE LEVELEE ---------- i€ EE

ID XAI2-I6 FR XAII-UUSB LINE LEVEL ADJ TO AGAII-EB tO AGAII-E83 HEHOtt BREAK LOCK IQMHZ-2 BCO OUtPUt

REMOTE BFO COMROL VOLTAGE IOOKHZ 2 BCD LOCAL CONTROL 10 XAI2-S FR TBI-IOALSB LINE LEVEL ADJ GNDTO XAIO-I?III!

IQIXHZ I BCD LOCAL CONTROLREMJTE VFO CONTROL VOLTAGE TO XAI2-IS IOHMZ-1 BCO OUTPUlLSB LINE LEVEL FR AGAII-E35FR XAII-TTO XAIQ-20 USB AGC OUT19JJ

ICMHZ 8 BCO LOCAL CONTROL 10 XAI2-H.UUSB LINE LEVEL AAIO-G FR XAII-G IHHZ-2 BCO OUTPUTFR A6AII-EH FULL REMOTE ENABLE UUSB AGC OUT FR AGA 11-E3020KK
10KHZ 4 SCO LOCAL CONTROLRMT AFC LOCK IND. TO XAI2-R FR XAII-17UUSB LINE LEVEL ADJ TO A6AII-EI2 FR AGAII-ESN IHHZ-G BCO OUTPUT LSB AGC OUT FR AGAII-E3910LI

RM1 AFC MEH IND.LLSB LINE LEVEL ADJ TO XAI2-L FR XAIl-M10 AGAII-El3 FR AGAII-EBS IMHZ-8 BCO OUTPUT FR AGA I I-E<iLLSB AGC OUT
22

TO XA12-I210KHZ BCD LOCAL CONTROLLLSB LINE LEVEL FR AGAII-Ell. TO AGAII-EBG FR XAI1-0 IHHZ-I BCD OUTPUTRMT AFC HEM DISABLE FR XA5-CCOMBINED AGC OUT1223NN
IKHZ 8 BCO LOCAL CONTROL TO XAI2-I0LLSB AGC GND PPPP 2N

FROM SHEET L

I
I
E

6-35/6-36B
Figure 6-8. Chassis Interconnection Diagram 

(Sheet 5 of 5)

TB3 n

FR XAI2-C

FR TBI-SS^

10 XAIO-G

FR AGAII-E2I

TO AGAII-E9

FR AGAII-E10

TO AGAII-EIS F

FR AGAII-E8I F

FR tBI-IIA^

TO AGAII-ESI

EXT AUDIO INPUT

P/0 JIG
/ A LOCAL EXT AGC CONTDOL

/77

IQCKHZ 4 BCD LOCAL CONTROL

TO AGAII-ES

TO AGAII-EG

FR AGAI|.CT

IQKHZ 2 BCD LOCAL CONTROL

P/0 JIG

FR XAI2-0

FR A6AII-E22

FR AGAII-E23

IHHZ I BCO LOCAL CONTROL

^FR AGAII-E2»

FR AGAII-E»l
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UNIT INSTRUCTIONSI
POWER SUPPLY

ASSEMBLYI
I A2A3
F
I
I CR1

I /?7

I +24 VDC
CR2FUSE

+ 15 VDC> CR3T1CONTROLFL1

-15 VDCI ♦

I +5 VDC
CR4

I

AC LINE 
115/230V

A2A3
POWER SUPPLY 
ASSEMBLY

AC LINE
SWITCHED

U1
+24 VDC
REG

U3
-15VDC 
REG

U2
♦ 15 VDC
REG

U4 
+5 VDC 
REG

1
VR1

+200 VDC

-6.2 VDC

| VR2
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POWER SUPPLY

1 TECHNICAL CHARACTERISTICSGENERAL DESCRIPTION 2.1.

I
1

8
a

SEMICONDUCTOR COMPLEMENT3.

TYPE DESCRIPTION
u«

aI
8
I

BLE 
ER

Figure 1. Power Supply Assembly

I 1

Assembly A2A3 operates from a primary 
power input of 115/230 Vac +20%, 47 to 400 
Hz. The de outputs are +5V, -6V, -15V, 
+15V, +24V and +200V. The assembly con
sists of: Heatsink Assembly Al, Rectifier 
Assembly A2, and Power Transformer T1 
(figure 1).

Heatsink Assembly Al, which is fastened to 
the RF-550 rear panel and power supply 
chassis, contains the following: Voltage 
Regulators, 115/230V switch SI, fuse Fl, 
and input connector J9.

Rectifier Assembly A2 and Power Trans
former T1 are mounted on a common chassis 
that plugs into the RF-550 main frame. The 
Rectifier Assembly provides the de voltage 
outputs to the voltage regulators and contains 
the filter capacitors for the regulated de 
voltage outputs. Range switch SI is located 
on the bottom of the power supply assembly.

A2 
RECTIFIEF 
ASSY

POWER
TRANSFORMER

Weight: (with heatsink)
10 pounds (4.5 kilograms)

CR4
VRl
VR2

UA7824UC
UA7815UC
MC7915P
LM323K

1N2071
VJ-148
VJ-148

VJ-148
1N4735 
V130LA20B

/

Dimensions:
5.35H x 7. 87W x 5.24D (inches)
13. 6H x 20W x 15. 8D (cm)

Power Requirements:
115/230 Vac + 20%, 47 to 400 Hz

+24V Reg. 
+ 15V Reg. 
-15V Reg. 
+5V Reg.

rsrj

+200V Rect.
+24V Rect. Bridge 
+15/-15 Vdc

Rect. Bridge 
+5 Vdc Rect. Bridge 
-6 Vdc Zener 
+200 Vdc Zener

V 
I

24.3
14.87

-15.33
- 6.2

5.10
180

Load Currents:
0.9A
1.25A
1.25A
2A

A1S1 
116/230 SWITCH

Al
*4 HEATSINK
J ASSY

Kl.l . DI SK i.
A2A3A1
U1
U2
U3
IM
A2A3A2
CR1
CR2
CR3

FL1
LINE FILTER

DC Supply Voltages and Regulator Types:
+ 24 Vdc
+ 15 Vdc
- 15 Vdc
-6.2 Vdc
+ 5 Vdc
+200 Vdc

UA7824 
UA7815 
MC7915 
1N4735
LM323 
V130LA20B

Output Voltages (Vdc) 
No Load: Full Load: 

24.3 
14.90 

-15.16 
- 6.2 

5.11 
200

Maximum 
+24 Vdc 
+15 Vdc 
-15 Vdc 
+ 5 Vdc

106/210 \ kl
116/230 \ IV
126/260
INPUT VOLTAGE RANGE 
SELECT SWITCH. SELECTABI 
FROM BOTTOM OF RECEIVE



IPOWER SUPPLY

4. CIRCUIT DESCRIPTION' (Figure 4)

I

I
I

SWITCH POSITIONS 5. TEST DATA

I
I125V/250V

NOTE

TABLE 2. A2A3 POWER SUPPLY TEST DATA

I
TEST POINTSUPPLY TEST POINT I

I
(T) Frequency display set at 28. 8888.

I2

NOMINAL AC
LINE VOLTAGE+10 '

105V/210V
115V/230V

A2A3A2-E5
A2A3A2-E11
A2A3A2-E19
A2A3A2-E14

REGULATOR
INPUT VDC

A2A3A2-E2 
A2A3A2-E6 
A2A3A2-E12 
A2A3A2-E20
A2A3A2-E16 
A2A3A2-E15

There are no adjustments on the RF-550 
power supply assembly. Make the voltage 
measurements shown in table 2 to verify 
power supply performance.

RIPPLE 
PEAK-TO-PEAK 

(MAX.)

E.^

Front Line Filter FL1, the 115/230 Vac line 
voltage is applied, via Pl-A, to the RF-550 
ON/OFF switch on the front panel. From the 
ON/OFF switch, the ac voltage is applied via 
Pl-D (AC LINE SWITCHED), A1S1, and SI to 
the primary side of Power Transformer Tl.

+200 Vdc 
+ 24 Vdc 
+ 15 Vdc 
+ 5 Vdc
- 15 Vdc
- 6 Vdc

105/210 (fully ccw)
115/230 (mid

position)
125/250 (fully cw)

36 + 3 Vdc v
23 + 2. 5 Vdc
16 + 1 Vdc
-23 + 2.5 Vdc

Make the table 2 measurements 
withanac line voltage ofll5Vac. 
Set switch A1S1 at the 115 Vac 
position and switch SI in the 
115/230 Vac range. Refer to 
figure 4 for test point locations.

10 mV
10 mV
10 mV
10 mV

5 mV

tel

REGULATOR 
OUTPUT VDC 

180 +10Vdc® 
24+1 Vdc 
15 + 0.6 Vdc 
5+ 0.2Vdc 

-15 +0.6 Vdc 
-6.2 + 0.4 Vdc

Four separate de supplies are connected to 
secondary windings of Tl. VR2, R7, and 
CR1 form a varistor regulator that maintains 
a 200 +10% Vdc output through Pl-U to the 
RF-550 front panel displays. Full-wave 
bridge rectifier CR2 and voltage regulator 
U1 supply +24 Vdc to the RF-550 through 
Pl-P, B, and E. CR3 and voltage regula
tors U2 and U3 supply +15 Vdc and -15 Vdc 
to the RF-550 through Pl-N and L, respec
tively. -15 Vdc is also applied to zener 
diode VR1, which supplies -6 Vdc at Pl-H. 
CR4 and voltage regulator U4 supply +5 Vdc 
to the RF-550 through Pl-F, J, M, R, S, 
T, V, W, and X. The -6 Vdc, -15 Vdc, and 
+15 Vdc outputs are distributed from TB1 on 
the underside of the RF-550 chassis. The 
+5 Vdc and +24 Vdc outputs are distributed 
directly from plug Pl. The ac line switched 
voltage and +200 Vdc outputs are wired 
directly to the RF-550 front panel through Pl.

Power Supply Assembly A2A3 converts 
115/230 Vac to de voltages required for opera
tion of Receiver RF-550. Primary power is 
applied through fuse Fl, line filter FL1, 
front panel ON/OFF switch S9 (not shown in 
figure 4), input voltage switch A1S1, and 
voltage range switch Si to power transformer 
Tl. Prior to operating the equipment, the 
proper fuse is chosen for Fl (2 amperes if 
115 Vac primary power is used, 1 ampere 
if 230 Vac is used), switch A1S1 is set to 
correspond to the primary power available, 
and switch SI is set for the measured ac 
line voltage range. Correct setting of SI 
(table 1) assures minimum power dissipa
tion in the power supply regulators.

TABLE 1. RANGE SWITCH POSITIONS



I POWER SUPPLY

7.PARTS LIST6.

I
1

1

I

I
I

I
I
I 3

COMPONENT LOCATION AND 
SCHEMATIC DIAGRAMS

Table 3 is a list of power supply assembly 
replaceable parts, including manufacturer 
identification numbers. Table 4 lists man
ufacturer's names and addresses.

NOTICE
the Integrated Circuit (IC) component types

Component location diagrams and the 
schematic diagram for Assembly A2A3 are 
contained in Figures 2 through 4.

In some instances, the Integrated circuit (ic; cuuipu..Cuun
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.



POWER SUPPLY

ITABLE 3. PARTS LIST

NOTESNO I ES

IXF1FL1

A2A3A2

Cl
Pl

C2 to C4
SI

Tl
C5

A2A3A1

IC6 to C9
F 1

I
JI to J8 Not Used

CIO
J9

SI Diode: Type 1N2071CR1
CR2, CR3

U1

ICR4
U2

R1
U3

I
4

MP1 to
MP 19

FIG.
NO

Fuseholder:
MFR 71^00, PN HKP

Connector Pin, 
Female: MIL Type 
MS 17804-16-20
Connector, 
Rectangular, 20 Pin: 
MFR 81312, 
PN MRAC20SJ

Heatsink Assembly: 
MFR 14304, 
PN 1920-1160
Fuse, Cartridge, 
250V, 2 Amp:
MFR 71400, PN AGC-2

Integrated Circuit:
MFR 07263
PN UA7824UC
Integrated Circuit: 
MFR 07263, 
PN UA7815UC

Rectifier PWB 
Assembly: MFR 14304, 
PN 1920-2160

Line Filter: 
MFR 05245, 
PN F-1906

Rectifier Bridge: 
MFR 27777, 
PN VJ-148

FIG.
NO.

Capacitor, Fixed, 
Tantalum, 100 pF, 
±20%, 30V: 
MFR 05397, 
PN TI40D1O7MO3OAS

Rect if ier Bridge: 
MFR 27777, 
PN VJ-148

NAME AND 
DESCRIPTION

Power Supply 
Assembly: MFR 14304 
PN 1920-1150

NAME AND 
DLSCRIP HON

Integrated Circuit: 
MFR 12040, 
PN LM323K

RLI
DESIG

U4

REF
DE, SIG

A2A3

Integrated Circuit: 
MFR 04713. 
PN 7915CT_______

Capacitor, Fixed, 
Electrolytic, 50 pF, 
300V: MFR 53021, 
PN O66GP5OOT3OO3

Connector, AC Line: 
MFR 14304, 
PN 724-0146

Capacitor, Fixed, 
E lectrolyt ic, 
6500 pF, + 100% -10%, 
15V: MFR 53021, 
PN 500-1927-01

Switch, Rotary:
MFR 81073,
PN A444-262-55-2-3N
Transformer, Power:
MFR 14304, 
PN 1920-0616

Capacitor, Fixed, 
Tantalum, 1 pF, 
±20%, 20V: 
MFR 12954, 
PN D1R0GSA20M

ULI

Resistor, Fixed, 
Composition, 47K, 
±10%, 1W: MIL Type 
RCR32G473KM_____

Swi tch, Slide:
MFR 82389, 
PN 46256LFR

Capacitor, Fixed, 
Electrolyt ic, 
2600 pF, +75%- 10%, 
50V: MFR 56289. 
PN 36D262G050AB2B
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TABLE 3. PARTS LIST (Cont)

sori s NOILS

R2 R7

R3, R^
VR1

VR2R5F
R6

I

I
1

I
I

I
I
I 5

Rl-.f- 
DESIG

RLI 
DI SIG

Resistor, Fixed, 
Compos i t i on, 
5&0 ohms, ±10Z, 1W: 
MIL T ype 
RCR32GJ561KM

NAME AND 
DE SC RIP I ION

I IG 
NO

Diode, Zener, 6.2V: 
MIL Type 
1N4735

Resistor, Fixed, 
Composition, 3.9K, 
±10%, 1W: MIL Type, 
RCR32G392KM
Resistor, Fixed, 
Composition, 2.2K, 
±10%, 1W: MIL Type, 
RCR32G222KM

I IG
NO.NAME AND 

DESCRIPTION
Resistor, Fixed, 
Composition, 150 
ohms, ±10%, 1W: 
MIL Type 
RCR32G151KM

Varistor, 200V, 
±13%: MFR 03508, 
PN V130LA20B

Jl*

Resistor, Fixed, 
Compos i t ion, 820 
ohms, +10%, 2W 
Fuseable, MFR 
BV/F-820-5%



IPOWER SUPPLY

ITABLE 4. INDEX OF MANUFACTURERS' CODES

IMFR CODE MFR NAME AND ADDRESS

03508

I
I04713

I
!05245

05397

07263

I12040

12954

I14304

I
I27777

I

6

Harris Corporation, 
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

General Electric Company 
Semi-Conductor Products Dept. 
Electronics Park
Syracuse, New York 13201

Motorola, Inc.
Semiconductor Products Div. 
5005 East Me Dowell Road 
Phoenix, Arizona 85036

National Semiconductor Corporation 
P.O. Box 443 Commerce Drive 
Danbury, Connecticut 06810

Components Corporation 
Chicago, Illinois

Union Carbide Corporation 
Materials Systems Division 
11901 Madison Avenue 
Cleveland, Ohio 44101

Varo Electron Devices, Inc.
P.O. Box 1437
2203 Walnut Street
Garland, Texas 75040

Dickson Electronics Corporation 
8700 East Thomas Road
P.O. Box 1390
Scottsdale, Arizona 85352

uu

Fairchild Semiconductor
a Division of Fairchild Camera and Instrument Corp.
464 Ellis Street
Mountain View, California 94042



I POWER SUPPLY

I TABLE 4. INDEX OF MANUFACTURERS' CODES (Cont)

MFR NAME AND ADDRESSMFR CODE

53021

56289

71400

81073

81312

82389

75042

7/8

Sprague Electric Company
North Adams, Massachusetts 01247

Bussman Mfg. Division 
McGraw - Edison Company 
2536 West University Street 
St. Louis, Missouri 63107

Grayhill, Inc.
P.O. Box 373 
561 Hillgrove Avenue 
LaGrange, Illinois 60525

Winchester Electronics Division 
Litton Industries, Inc.
Main Street and Hillside Avenue 
Oakville, Connecticut 06779

Switchcralt, Inc.
5555 North Elston Avenue
Chicago, Illinois 60630

TRW Electronics Inc.
Fixed Resistor, Boone Division
Greenway Road
Boone, N.C. 28607

Sangamo Electric Company 
P.O. Box 3347 
1301 North 11th 
Springfield, Illinois 62708



C9

C7

C6
C10

CR2

J-R2 R4

x
CR3

R5 R7

CR4

Figure 2. Rectifier Assembly, Component Locations
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NOTES:
1. Dashed lines show components on under-side.
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I
UNIT INSTRUCTIONSI

INPUT FILTERI
ASSEMBLY

I A2 A4 z
R
I
I

♦ * T1I
BAND FREQ

1 0.1 -0.560K

*2 >0.5S- 1.9999 T2

3 2 - 2.9999

3 - 3.9999

I 5 4- 5.9999

6 6 - 7.9999

7 8 - 11.9999

8 12 - 15.9999

9 16 -23.9999

10 24 - 29.9999

I 7 9 103 4 5 6 821
TUNING CONTROL LOGIC LINES

?-L

0.1 -30 MHZ 
-116/4-9 DBM REC. MUTE AND 

PROTECT CIRCUITS

MUTE • 
CONTROL

LOW PASS FILTER 
CUTOFF FREQ-32 MHZ

FILTER CONTROL TRANSISTOR 
LOGIC DRIVEN BY LOGICON 
FREQ CONTROL PWB A2A11

1/2 OCTAVE FILTERS SELECTED 
BY DIODE LOGIC SWITCHES.
SEE TABLE AT LEFT.

A2A4
INPUT FILTER 
ASSEMBLY

FILTER
OUTPUT
-120/4-5 DBM
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I INPUT FILTER ASSEMBLY

I SEMICONDUCTOR COMPLEMENTGENERAL DESCRIPTION 3.1.

DESCRIPTIONTYPE

I
0

10

30

50

60

TECHNICAL CHARACTERISTICS2. 8721

CIRCUIT DESCRIPTION4.

I
I
I

1

Input Filter AssemblyA2A4 performs receiver 
muting, low pass filtering, and initial fre
quency selection functions. Assembly A2A4 
comprises two pw boards containing the cir
cuits shown in the block diagram on the cover 
sheet for this section. PWB Assembly A2A4A1 
contains ten 1/2 octave filter elements and 
transformers T1 and T2. PWB Assembly 
A2A4A2 contains the input filter control ele
ments, the protection and muting circuits, 
and the low pass filter. The RF input signal 
passes through the input protection and mut
ing circuit and the low pass filter to the se
lected 1/2 octave filter. Diode switching 
selects the appropriate filter in response to 
control logic signals from Frequency Control 
PWB Assembly A2A11. Figure 1 shows a 
typical Input Filter characteristic curve. 
The insertion loss for in-band signals is 
typically 3 dB; rejection for out-of-band 
signals increases sharply to over 60 dB.

Weight:
1 pound 9 ounces (703 grams)

Signal Outputs:
-120/+5 dBm, selected bandwidth

Control Inputs:
Ten band-selection inputs: +5V = on, 

OV = off
MUTE: -15V active, OV inactive

Figure 1. Typical A2A4 Output Characteristic 
Curve

4.1 INPUT FILTER CONTROL PWB 
ASSEMBLY A2A4A2

1N3611 
1N4I48 
1N3064 
2N2222 
2N2907

HPA3168/ 
1N3064

Input and output filter 
switching diodes

BAND 4
3 — 3.9999 MHZ

Dimensions:
5.3H x 5.78W x 1. 88D (inches) 
13.4HX 14.68W x 4.77D (cm)

Power Requirements:
+5 Vdc
+15 Vdc
-15 Vdc

REF. DESIG.
A2A4A1
CR1 thru CR40

Signal Inputs:
0.1 - 30 MHz, -116/+9 dBm

3 4 5 6
FREQUENCY (MHZ)

The Input Filter Control PWB Assembly per
forms four distinct functions: muting control, 
input protection, low pass filtering, and band 
pass filter control. The band selection in

Diode, general purpose 
Diode, general purpose 
Diode, general purpose 
Transistor, NPN 
Transistor, PNP

2 20 □
w
O

5
i= 40
£
z

The Input Filter Assembly comprises the two 
pw board assemblies shown schematically in 
figures 9 and 11. RF input signals enter the 
receiver at JI on the rear of the RF-550 
and are routed via a 50 ohm coaxial cable 
to P2 on the Input Filter Assembly. (See 
figure 6-8, sheet 1 of 5, in the General 
Information Section.)

rtTJ

A2A4A2
CR1
CR2
CR3
Q1,Q3, Q5...Q21
Q2, Q4, Q6...Q22



IINPUT FILTER ASSEMBLY

I
I

5. MAINTENANCE I

I

a.

I
ISet up equipment as shown in figure 2.b.

c.

I
I2

ULI
puts shown at the top of figure 9 originate on 
Frequency Control PWB Assembly A2A11. 
The inputs are in the form of standard OV or 
+5V logic levels, with +5V representing the 
ON condition. The logic levels control se
lection of the desired filter through the pair 
of transistors associated with each line. The 
emitters of the even numbered transistors, 
Q2 through Q20, are connected to +5V, and 
the collectors are connected through resistors 
to -15V. When band 1 is selected, +5V is pre- 
sentatpinlO, turning on both QI and Q2. With 
Q2 on, +5V (minus the drop through Q2) is pre- 
sentatthe Band 1 outputtothe filter selection 
logic. The +5V signal forward biases CR1 
and CR3 on the filter board (figure 9) to 
select the band 1 (less than 0. 56 MHz) filter. 
All filter sections other than the selected 
one are biased off by the -15V that is present 
on the control lines when the associated tran
sistors are switched off.

4. 2 1/2 OCTAVE FILTER
PWB ASSEMBLY A2A4A1 d. Adjust signal generator to center fre

quency of band to be tested and to a reference 
level of 0 dB.The 1/2 Octave Filter PWB Assembly con

sists of 10 separate elliptical bandpass fil-

Equipment Required:
• Signal Generator, HP-606 or 

equivalent.
• Frequency Counter, 

Eldorado Model 1650.
• RF Mill!voltmeter, Boonton 91H or 

equivalent (with 50-ohm termination).

5; 1 ASSEMBLY A2A4 CHECKOUT 
PROCEDURE

Turn on RF-550 and select a frequency 
that falls in the band to be tested. If all fil
ters are to be tested, repeat the procedure 
for each of the ten bands.

Receiver muting and front end protection are 
accomplished by opening the antenna circuit 
and grounding the input to the receiver. Q21 
controls muting relay KI by completing the 
path through its control winding to ground 
when Q21 is on. In absence of the MUTE 
signal, Q21 is on whenever the RF-550 is 
powered as a result of the bias devel
oped by the divider consisting of R54 and 
R53. Q21 is turned off when the -15V mute 
signal is present at pin C, or when the RF 
signal exceeds approximately 10V. RF sig
nals greater than 10V cause the voltage de
veloped across the divider, consisting of 
R55 and R51 and detectedby CR2,to become 
sufficiently negative to bias off Q21. Com
ponent values have been selected so that 
signal voltages greater than 10V at the input 
will turn off Q21 and protect the receiver 
against excessive RF input levels.

tens. The appropriate filter is automatically 
selected as previously described in response 
to frequency selection logic levels present 
at Frequency Control PWB Assembly A2A11. 
Each filter has a bandpass characteristic 
similar to that shown for band 4 in figure 1 
and a relatively uniform 3 to 4 dB insertion 
loss throughout the desired passband. Rejec
tion characteristics fall off steeply to over 
60 dB for out-of-band signals. T1 and T2 
function as 50-ohm input and output match
ing devices, respectively. The RF input 
signal, thus conditioned, is fed via a 50-ohm 
coaxial cable to the RF/IF Amplifier Assem
bly.

Assembly A2A4 is tested and adjusted as 
described in the following paragraphs. 
Paragraph 5.1 contains a checkout procedure 
that can be used for measuring the perfor
mance of the assembly installed in the RF- 
550. Paragraph 5.2 contains a detailed align
ment procedure.
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I
I

1001 0050 ADAPTER CABLE

I
Figure 2. Test Setup for Assembly A2A4 NOTE

I

I
5.2

A2A4

RF-550

I
Figure 3. Alignment Test Setup for Assembly A2A4

3

e. Observe frequency meter indication 
and slowly sweep generator output through 
the pass band of the 1/2 octave filter. Indi
cation onRF millivoltmeter should not fall 
more than 4 dB below reference level at the 
input and should remain constant within 1 dB 
until the -1 dB band-edge points are reached. 
Attenuation should increase sharply past -1 
dB points.

f. To check low pass filter on Input 
Filter Control PWB Assembly A2A4A2, 
select 1 MHz at RF-550 and sweep signal 
generator output above 32 MHz. Insertion 
loss should increase sharply above 32 MHz. 
If indication is abnormal, replace board.

This procedure should never be performed 
as a maintenance routine. Any attempt to

FREQUENCY 
COUNTER

RF SIGNAL 
GENERATOR 
HP606"

CALIBRATED 
RF OUTPUT

UNCALIBRATED 
RF OUTPUT

ASSEMBLY A2A4 ALIGNMENT 
PROCEDURE

TRACKING GENERATOR 
HP 3443

d. Set tracking generator output to 0 dBm 
and the marker at 35 MHz.

b. The equipment setup for alignment is 
shown in figure 3.

Alignment of each band is pri
marily for flatness of response 
within the pass band. Selec
tivity of the skirts is of second
ary importance.

a. Equipment Required:
• HF Tracking Generator, HP 8443
• HF Spectrum Analyzer,

HP 8553B (RF)/8552B (IF)
• Maintenance Repair Kit 1001-0189

!
A2XA5-B

115/230 VAC

TO JI 
ANT 
INPUT

V»SO OHM 
INPUT

ADJUST FOR
■ 0 DBM OUTPUT
■ 35 MHZ MARKER

adjust this assembly without the equipment 
described, or suitable substitutes, can 
cause serious degradation in performance. 
The assembly does not contain active com
ponents or elements exposed to wear, and, 
as a consequence, once adjusted by the man
ufacturer, should rarely require readjust
ment in the field. If, after a component re
placement, measured performance indicates 
that alignment of the assembly is required, 
proceed as follows:

GUIDE 
PIN 
©

o
I TO J1 

ANTENNA 
CONNECTOR

• = 0R EQUIVALENT

RF-550 
WITH RF-IF 
ASSEMBLY 
REMOVED

| 115/230 
| VAC

c. Adjust the spectrum analyzer for a 
log (dB) display of 0 dBm full scale, and 
0-100 MHz scan mode.

ADJUST FOR
• LOG (OB) DISPLAY
• ODBM FULL SCALE
• 0-100 MHZ SCAN MODE

REMOVE A2A5ASSY AND 
CONNECT SPECTRUM 
ANALYZER TO A2XA5-B 
USING TEST CABLE FROM 
MRK 1001-0189

SPECTRUM ANALYZER 
HP 8553B RF SECTION 
HP8552B IF SECTION

REMOVE A2A4 INPUT 
FILTER ASSY COVER 
ANO INSTALL ON 
EXTENDER AS SHOWN

EXTENDER 
CARO FROM 
MRK

RF MILLIVOLTMETER
BOONTON91H’

X 50 OHM 
LOAD
\ 1001-0050 ADAPTER CABLE 

FROM MAINTENANCE REPAIR 
KIT. WINCHESTER PLUG CON
NECTED TO XA5-P2 (RF/IF 
MODULE PLUG)

oooooolo 
OOOO O • 
ooooooo

XA5 DETAIL LOCATING P2
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I
I
INOTE

I
I

0 MHZ

I

0 MHZ

HIGH SIDE 

Zl Z2

4

Fl

e. At the RF-550 front panel, verify or 
select power on, local control, and any band 
2 frequency (0.56-1.9999 MHz).

h. Adjust L3 and L4 (see figure 8) on 
the 1/2-Octave Filter PWB Assembly so 
that the marker is at the -1 dB point on the

Figure 4. 35 MHz 
LP Filter Adjustment

0 08

.1 DB POINT
0.58 MHZ

0 08

•1 0B POINT
35 MHZ

response curve and for best overall shape 
as shown in figure 5. The insertion loss 
within the passband should not be more 
than 4 dB below the 0 dB reference.

Alignment procedures are the 
same for the 8 remaining bands. 
Refer to table 1 and figures 
6 and 7 for related frequencies 
and components. Be aware of 
the following: Inductors Zl and 
Z2 produce notches in the fre
quency response below the pass 
band, and are the major factors 
determining the lower' corner 
frequency. Likewise, inductors 
Z3 and Z4 produce frequency 
response notches (zeroes) above 
the pass band and are the major 
factors determining the upper 
corner frequency. Inductors Pl, 
P2 and P3 produce peaks (poles) 
in the pass band response (which 
are quite indistinct because of 
their interaction with the circuit 
elements associated with inductors 
Z1 thru Z4) and are used to flatten 
the response within the pass band.

g. Adjust spectrum analyzer to display 
0-1 MHz, set tracking generator marker at 
0. 58 MHz, and select any band 1 frequency 
(0.1-0.560 MHz).

P2

z
P3

z
I

Z3

Figure 7. Inductor/Bandpass Relationships

Figure 5. 0. 58 MHz 
LP Filter Adjustment

f. Locate LI and L2 (see figure 10) on 
Filter Control PWB Assembly A2A4A2. 
(Adjustment access holes are provided 
through the circuit board.) Adjust LI and 
L2 so that the marker is at the -1 dB point 
on the response curve and for best overall 
shape as shown in figure 4. Insertion loss 
within the pass band should be no more 
that 4 dB below the 0 dB reference line.

SHAPE
1------------ LOW SIDE----------

Figure 6. Inductor Location Diagram 
(Each band is configured identically.)
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TABLE 1. FILTER BAND DATA

I LOW SIDE ZEROS
BAND FREQ (MHz) INDUCTORS

I
I

NOTE

I
I

1
I

NOTESo

I

I

I 5

j. Adjust the corresponding Z1 inductor 
(figure 6) so that its associated response 
notch is centered on the marker.

i. Select a frequency within the band to 
be aligned, set spectrum analyzer scan width 
to 0. 5 MHz/division and adjust trading gen- 
eratoi’ marker position and/or spectrum 
analyzer center frequency controls to posi
tion the marker at the Z1 frequency for the 
band being aligned (see table 1.)

3
4
5
6
7
8
9
10

• The depth and Q of the notch are 
of little importance.

• Sometimes the inductance range 
available will not be sufficient to 
position the response notch at 
the marker frequency. In such 
cases, position the notch as close 
to the marker as possible.

• The amplitude response in the 
vicinity of the notch is extremely 
low (60 to 80 dB down). Therefore, 
adjustment of the spectrum analyzer 
controls may be necessary. The 
band width may be reduced (requir-

2 - 2.9999
3 - 3.9999
4 - 5.9999
6 - 7.9999
8 - 11.9999
12 - 15.9999
16 - 23.9999
24 - 29.9999

L9 - L15 
LI 8 - L24 
L27 - L33 
L36 - L42 
L45 - L51 
L54 - L60 
L63 - L69 
L72 - L78

1.03
1.73
2.06
3.46
4.12
6.93
8.24
14.07

k. Repeat steps i and j for the Z2, Z3, 
and Z4 frequencies of the band being aligned.

1. Re-adjust the spectrum analyzer input 
attenuation, if necessary, for a 0 dBm full

1.37
2.19
2.73
4.37
5.46
8.75
10.92
17.52

ing a slower sweep rate) and/or 
the analyzer input attenuation 
may be reduced. If the input 
attenuation is reduced, the 
spectrum analyzer will be over
loaded when it sweeps through 
any part of the pass band. This 
overload may be reduced by ad
justing the analyzer center fre
quency control (and re-adjusting 
the tracking generator marker 
position control to the desired 
notch frequency) so that as little 
of the pass band as possible is 
to be reduced to allow the analyz
er time to recover from any re
maining overload before the scan 
reaches the notch frequency point.

4.40
5.49
8.79
10.97
17.58
21.95
35.16
41.09

I. 91
2.86
3.83
5.72
7.65
II. 45
15.30
22.89

UPPER 
(MHz)

5.81
6.93
11.62
13.87
23.24
27.72
46.48
51.18

3.14
4.19
6.27
8.39
12.55
16.78
25.10
33.55

fTT|
(JXJ 

-1 DB POINTS
LOWER 
(MHz)

• Occasionally, no notch can be 
found corresponding to a particu
lar "Z" inductor. In this case, 
set the inductor to the approxi
mate center of its range.

The upper -1 dB point of the 24-32 MHz band can be set as low as 30. 5 MHz if 
flatness is difficult to obtain with a 33. 55 MHz upper -1 dB point.

HIGH SIDE ZEROS
Z1 (MHz) Z2 (MHz) Z3 (MHz)| Z4 (MHz)
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I
I
I
INOTE

I

for eacht.

PARTS LIST6.

I
I7.

I
CJ

NOTICE

I

I

6

scale display. Adjust the spectrum analyzer 
center frequency and scan width controls so 
that the entire pass band and the skirts can 
be seen on the display.

m. Set the tracking generator marker to 
a convenient vertical graticule line on the 
right hand side of the display. Re-adjust 
the spectrum analyzer center frequency 
controls so that the marker (and, therefore, 
the graticule line) is at the upper -1 dB fre
quency, as shown in table 1.

n. Adjust the tracking generator marker 
position control so that the marker is at the 
lower -1 dB frequency as shown in table 1.

o. Adjust inductors Pl, P2 and P3 for 
the flattest pass band response.

p. Adjust one of the low side zeroes 
(either Z1 or Z2) and one of the high side 
zeroes (either Z3 or Z4) for flatness out to 
the respective edges of the pass band and 
for good comer shape.

r. Check the upper and lower -1 dB 
points using the frequency references estab
lished in steps m and n. If either -1 dB

In some instances, the Integrated Circuit (IC) component types 
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.

point is not at the correct frequency, it can 
be moved by adjusting both of the correspond
ing "Z" inductors (Z1 and Z2 for the lower 
point or Z2 and Z3 for the upper point) by 
approximately equal amounts. Then re
adjust the three "P" inductors for pass band 
flatness.

Figures 8 through 11 are component location 
and schematic diagrams for the Input Filter 
Assembly.

Table 2 is a listing of all parts in the Input 
Filter Assembly. Manufacturers' Codes are 
listed in table 3.

Steps o through r may have 
to be repeated several times 
to optimize the response.

Check insertion loss within the pass 
It should not be more than 4 dB.

s.
band.

COMPONENT LOCATION AND
SCHEMATIC DIAGRAMS

Repeat steps i through s 
of the bands listed in table 1.

q. Repeat steps o and p, as necessary, 
to optimize pass band flatness and corner 
shape.
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I TABLE 2. PARTS LIST

sortssons
C8A2A4

JI, J2
C9 to Cl 1I

A2A4A1

C12

F ixed,ClI
C13

I C2
C14

I F ixed,C3
C15

C16C4

C17C5

C18
C6

C19
C7

7

RLE 
disk; N AM I AND 

DESC ’RIP I ION
FIG. 
NO

Input Filter 
Assembly: MFR 14304, 
PN 1920-1200

1/2 Octave F i1 ter 
PWB Assembly: 
MFR 14304, 
PN 1920-2310

RLI
Di SIG

Capacitor, Fixed, 
Mica, 390 pF, ±5%, 
500V: MIL Type 
CMRO5F391JODL

Connector, Bulkhead 
Subminiature: 
MFR 98291. 
PN 52-026-9130

Capacitor, Fixed, 
Mica, 33 pF, ±5%, 
500V: MIL Type 
CMRO5E33OJODL

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

FIG.
NO.

Capacitor, Fiacu 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Mica, 150 pF, ±5%, 
500V: MIL Type 
CMRO5F151JODL

Capacitor, Fixed, 
Mica, 110 pF, ±5%, 
500V: MIL Type 
CMR05F111JODL

Capacitor, Fixed, 
Mica, 560 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA561JO3

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capaci tor, F iacu, 
Plastic, 4700 pF, 
±5%, 50V: 
MFR 14304, 
PN C4696

VJ

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Mica, 5 pF, ±1/2 pF, 
500V: MIL Type 
CMR05C050DODL

Capacitor, Fixed, 
Mica, 510 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA511J03

Capacitor, Fixed, 
Mica, 200 pF, ±5%, 
300V: MFR 14655, 
PN CD7FC2O1JO3

Capacitor, Fixed, 
Mica, 510 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA5HJ03

Capacitor, Fixed, 
Mica, 620 pF, ±5%, 
100V: MFR 14655, 
CD7FA621J03

Capacitor, Fixed, 
Plastic, 5600 pF, 
±5%, 50V: 
MFR 14304, 
PN C4697



IINPUT FILTER ASSEMBLY

ITABLE 2. PARTS LIST (Cont)

I
NOTESNOII S

IC3 1C20

IC32, C33
C21, C22

C34
C23

C35 IC24

C36
C25

C37
C26 I

038 IC27

C39
028

C40
029 I

CM
C30

C42

8

RLE 
DESK.

NAME AND 
DESCRIPTION

RLI
DI SIG

FIG.
NO.

Capacitor, Fixed, 
Mica, 18 pF, ±5%, 
500V: MIL Type 
CMR05C180JODL

Capacitor, Fixed, 
Mica, 56 pF, ±5%, 
500V: MIL Type 
CMRO5E56OJODL

I IG.
NO.

Capacitor, Fixed, 
Mica, 110 pF, ±5%, 
500V: MIL Type 
CMR05F111JODL

Capacitor, Fixed, 
Mica, 20 pF, ±5%, 
500V: MIL Type 
CMR05E200JODL

Capacitor, Fixed, 
Mica, 390 pF, ±5%, 
500V: MIL Type 
CMRO5F391JODL

Capacitor, Fixed, 
Mica, 68 pF, ±5%, 
500V: MIL Type 
CMR05E680J0DL

Capacitor, Fixed, 
Mica, 39 pF, ±5%, 
500V: MIL Type 
CMR05E390J0DL
Capacitor, Fixed, 
Mica, 150 pF, ±5%, 
500V: MIL Type 
CMR05F151JODL

nrj
ITU

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O3
Capacitor, Fixed, 
Mica, 620 pF, ±5%, 
100V: MFR 14655 
PN CD7FA621J03

Capacitor, Fixed, 
Mica, 620 pF, ±5%, 
100V: MFR 14655, 
CD7FA621J03

Capacitor, Fixed, 
Mica, 150 pF, ±5%, 
500V: MIL Type 
CMR05F151JODL

Capacitor, Fixed, 
Mica, 680 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA681J03

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Mica, 680 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA681J03
Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103
Capacitor, Fixed, 
Mica, 560 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA561J03

Capacitor, Fixed, 
Mica, 560 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA561J03

Capacitor, Fixed, 
Mica, 620 pF, ±5%, 
100V: MFR 14655 
CD7FA621J03

Capacitor, Fixed, 
Mica, 680 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA681J03

Capacitor, Fixed, 
Mica, 910 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA911J03

Capacitor, Fixed, 
Mica, 620 pF, ±5%, 
100V: MFR 14655 
CD7FA621J03



I INPUT FILTER ASSEMBLY

I TABLE 2. PARTS LIST (Cont)

1
NOTESNO 11 S

I C54, C55C43, C44

I
C56C45

C57C46

I C58C47

C59C48

C60I C49

C61C50

O C62C51

C63C52I
C64C53

I

9

Rl I
DI SIG

N AM I AND 
DI SCRIP I ION

FIG
NO

RLE 
DI SIG

HTj
ynj 

Capacitor, Fixed, 
Mica, 18 pF, ±5%, 
500V: MIL Type 
CMR05C180J0DL
Capacitor, Fixed, 
Mica, 82 pF, ±5%, 
500V: MIL Type 
CMR05E820J0DL

Capacitor, Fixed, 
Mica, 300 pF, ±5%, 
500V: MIL Type 
CMRO5F3O1JODL

Capacitor, Fixed, 
Mica, 390 pF, ±5%, 
500V: MIL Type 
CMR05F391JODL

NAME AND 
DESC RIP HON

FIG.
NO.

Capacitor, Fixed, 
Mica, 56 pF, ±5%, 
500V: MIL Type 
CMRO5E56OJODL
Capacitor, Fixed, 
Mica, 150 pF, ±5%, 
500V: MIL Type 
CMR05E151JODL

Capacitor, Fixed, 
Mica, 300 pF, ±5%, 
500V: MIL Type 
CMRO5F3O1JODL
Capacitor, Fixed, 
Mica, 18 pF, ±5%, 
500V: MIL Type 
CMR05C180J0DL
Capacitor, Fixed, 
Mica, 62 pF, ±5%, 
500V: MIL Type 
CMRO5E62OJODL
Capacitor, Fixed, 
Mica, 390 pF, ±5%, 
500V: MIL Type 
CMR05F391JODL
Capacitor, Fixed, 
Mica, 330 pF, ±5%, 
500V: MIL Type 
CMRO5F331JODL

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Mica, 620 pF, ±5%, 
100V: MFR 14655, 
CD7FA621J03

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed. 
Mica, 10 pF, ±1/2 pF, 
500V: MIL Type 
CMR05C100D0DL
Capacitor, Fixed, 
Mica, 56 pF, ±5%, 
500V: MIL Type 
CMRO5E56OJODL

Capacitor, Fixed, 
Mica, 680 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA681JO3

Capacitor, Fixed, 
Mica, 560 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA561J03

Capacitor, Fixed, 
Mica, 560 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA561JO3

Capacitor, Fixed, 
Mica, 470 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA471JO3



IINPUT FILTER ASSEMBLY

ITABLE 2. PARTS LIST (Cont)

I
son s suns

C65, C66

I
C78C67

I
068 079

080069

C81070

C82071 I
IC83C72

CJ084073

085074

086C75

10

J
I

KI I 
1)1 SIG

I IG
NO.

FIG.
NO.

Capacitor, Fixed, 
Mica, 360 pF, ±5%, 
500V: MIL Type 
CMRO5F361JODL

Capacitor, Fixed, 
Mica, 75 pF, ±5%, 
500V: MIL Type 
CMRO5E75OJODL

NAME AND 
1)1 S( RIP I ION

Capacitor, Fixed, 
Mica, 62 pF, ±5%, 
500V: MIL Type 
CMR05E620J0DL

Capacitor, Fixed, 
Mica, 240 pF, ±5%, 
500V: MIL Type 
CMR05F241JODL

Capacitor, Fixed, 
Mica, 300 pF, ±5%, 
500V: MIL Type 
CMRO5F3O1JODL

Capacitor, Fixed, 
Mica, 27 pF, ±5%, 
500V: MIL Type 
CMRO5E27OJODL
Capac itor, F ixed, 
Mica, 270 pF, ±5%, 
500V: MIL Type 
CMRO5F271JODL
Capacitor, Fixed, 
Mica, 27 pF, ±5%, 
500V: MIL Type 
CMR05E270J0DL

Capacitor, Fixed, 
Mica, 20 pF, ±5%, 
500V: MIL Type 
CMR05E200J0DL
Capacitor, Fixed, 
Mica, 75 pF, ±5%, 
500V: MIL Type 
CMRO5E75OJODL

Capacitor, Fixed, 
Mica, 10 pF, ± 1 / 2 pF, 
500V: MIL Type 
CMR05C100D0DL

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O3

RLI
DI SIG

C76, C77

Capacitor, Fixed, 
Mica, 300 pF, ±5%, 
500V: MIL Type 
CMRO5F3O1JODL

Capacitor, Fixed, 
Mica, 390 pF, ±5%, 
500V: MIL Type 
CMRO5F391JODL

Capacitor, Fixed, 
Mica, 220 pF, ±5%, 
500V: MIL Type 
CMR05F221JODL

Capacitor, Fixed, 
Mica, 680 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA681J03

Capacitor, Fixed, 
Mica, 680 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA681JO3

Capacitor, Fixed, 
Mica, 300 pF, ±5%, 
500V: MIL Type 
CMRO5F3O1JODL

Capacitor, Fixed, 
Mica, 10 pF, ± 1 / 2 pF, 
500V: MIL Type C 
CMR05C100D0DL

NAME AND
DESCRIPTION__

Capacitor, Fixed, 
Cerami c, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-IO3



I INPUT FILTER ASSEMBLY

I TABLE 2. PARTS LIST (Cont)

I
son s SOILS

C87, C88 Cl 00

I
C89 C101, CI02

I
I C90

I C91
CR1

Diode: Type 1N3064CR2C92

CR3

Diode: Type 1N3064CR4C93I CR5

Diode: Type 1N3064CR6C94

CR7

CR8 Diode: Type 1N3064C95

CR9

Diode: Type 1N3064C96 CR10

CR1 1

CR12 Diode: Type 1N3064C97

CR 13

C98, C99

11

SAM! AS!) 
DI S( RII’IIOS

I IG
SO

RLI
DI SIG

IIG
SO

Rl I 
1)1 SIG

Capacitor, Fixed, 
Mica, 10 pF, ±1/2 pF, 
500V: MIL Type 
CMR05C100D0DL

Capacitor, Fixed, 
Mica, 39 pF, ±5%, 
500V: MIL Type 
CMR05E390J0DL

Capacitor, Fixed, 
Mica, 270 pF, ±5/, 
500V: MIL Type 
CMRO5F271JODL

Capacitor, Fixed, 
Mica, 39 pF, ±5%, 
500V: MIL Type 
CMRO5E39OJODL

Capacitor, Fixed, 
Mica, 82 pF, ±5%, 
500V: MIL Type 
CMR05E820J0DL

Cl03 to
Cl 18

Diode: MFR 28480, 
PN 5082-3168

SAMI. AND 
DLSC RII’IIOS

Cai 

Capacitor, Fixed, 
Mica, 150 pF, ±5%, 
500V: MIL Type 
CMR05F151JODL

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Mica, 680 pF, ±5%, 
100V: MFR 14655, 
PN CD7FA681J03

Capacitor, Fixed, 
Mica, 150 pF, ±5%, 
500V: MIL Type 
CMR05F151JODL 
Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Ceramic, 0.47 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-474
Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Mica, 620 pF, ±5%, 
100V: MFR 14655, 
CD7FA621J03



IINPUT FILTER ASSEMBLY

ITABLE 2. PARTS LIST (Cont)

I
NOILSN() II s ICR14 Diode: Type 1N3O54 CR35

CR15 IDiode: Type 1N3O6LCR36

CR16 Diode: Type 1N30&4 CR37

ICR 17
Diode: Type 1N3O64CR38

CR18 Diode: Type 1N3O64 CR39 ICR 19
Diode: Type 1N3O64CR40

IDiode: Type 1N3064 LI , L2CR20
CR21

L3, L4
Diode: Type 1N3O64CR22

CR23 IL5 to L8

CR24 Diode: Type 1N3064

L9CR25

Diode: Type 1N3O64CR26
LIO

CR27

dDiode: Type 1N3064 LilCR28

CR29

L12
Diode: Type 1N3O64CR30

CR31

IL13

Diode: Type 1N3064CR32

L14 tCR33

CR34 Diode: Type 1N3O54
LIS

I
12

Rl 1 
1)1 SIC.

Diode: MFR 28480. 
PN 5082-3168

RLI 
DI SIC.

NAM1 AND 
DLSC. RIP HUN

I IG.
NO

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28430, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

I IG 
NO

Inductor, Variable, 
39 pH: MFR 14304, 
PN LI 1-0004-032

Inductor, Variable, 
6.8 pH: MFR 14304, 
PN LI 1-0004-023

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3168

Inductor, Variable, 
220 pH: MFR 14304, 
PN LI 1-0004-041

Inductor, Variable, 
12 pH: MFR 14304, 
PN LI 1-0004-026

Inductor, Variable, 
120 pH: MFR 14304, 
PN LI 1-0004-038

Diode: MFR 28480, 
PN 5082-3168

Inductor, Variable, 
22 pH: MFR 14304, 
PN LI 1-0004-029

Diode: MFR 28480, 
PN 5082-3168

Variable, 
: 14304,

Variable, 
: 1’4304,

Inductor, Fixed, RF, 
220 pH: MIL Type 
LT10K020

NAMI AND 
DI SC RIP I ION

Inductor, ' 
33 pH: MFR 
PN LI 1-0004-031

Inductor, ’ 
12 pH: MFR 
PN LI 1-0004-026

Inductor,Fixed, RF, 
1 mH: MIL T ype 
LT1OKO36



I INPUT FILTER ASSEMBLY

I TABLE 2. PARTS LIST (Cont)

NOTESNOILS

L31L16, L17

I L32L18

L33Variable,L19

L34, L35L20

L36L2I

L3 7L22

I L38L23

Variable,L39L24

L40L25, L26

t» L41L27

I L42VariableL28

I L43, L44L29

L45L30

13

Inductor
1.8 pH: I

NAMEAND 
DESCRIPTION

FIG.
NO.

R1 I 
DESIG

Inductor, Variable, 
3.9 pH: MFR 14304, 
PN LI 1-0004-020

RE I 
DESIG

Inductor, Variable, 
3.3 pH: MFR 14304, 
PN LI 1-0004-019
I nductor, F ixed, RF, 
220 pH: MIL Type 
LT10K020

Inductor, Variable, 
3.9 pH: MFR 14304, 
PN LI 1-0004-020
Inductor, Variable, 
10 pH: MFR 14304, 
PN LI 1-0004-025

FIG.
NO.

u 
I

Inductor, Fixed, RF, 
220 pH: MIL Type 
LT10K020

Inductor, Variable, 
6.8 pH: MFR 14304, 
PN LI 1-0004-023

Inductor, Variable, 
120 pH: MFR 14304, 
PN LI 1-0004-038

Inductor, Variable, 
15 pH: MFR 14304 
PN LI 1-0004-027
Inductor, Variable, 
39 pH: MFR 14304, 
PN LI 1-0004-032

Inductor, Variable, 
3.3 pH: MFR 14304, 
PN LI 1-0004-019

Inductor, Variable, 
27 pH: MFR 14304, 
PN LI 1-0004-030

Inductor, V«: i ou. 
10 pH: MFR 14304, 
PN LI 1-0004-025

Inductor, Variable, 
1.5 pH: MFR 14304, 
PN LI 1-0004-015

Inductor, V o> i OUi 
27 pH: MFR 14304, 
PN LI 1-0004-030

NAML AND 
DESCRIPTION

Inductor, Variable, 
8.2 pH: MFR 14304, 
PN LI 1-0004-024

Inductor, Vo:ioo.o 
1.0 pH: MFR 14304, 
PN LI 1-0004-013

Inductor, Variable, 
1.5 pH: MFR 14304, 
PN LI 1-0004-015

Inductor, Variable, 
1.8 pH: MFR 14304, 
PN LI 1-0004-016

-, Variable 
MFR 14304, 

PN LI 1-0004-016

Inductor, Fixed, RF, 
220 pH: MIL Type 
LT10K020

Inductor, Variable, 
27 pH: MFR 14304, 
PN LI 1-0004-030

Inductor, Fixed, RF, 
220 pH: MIL Type 
LT10K020

Inductor, Variable, 
56 pH: MFR 14304, 
PN LI 1-0004-034

Inductor, Variable, 
6.8 pH: MFR 14304, 
PN LI 1-0004-023

Inductor, Variable, 
6.8 pH: MFR 14304, 
PN LI 1-0004-023



IINPUT FILTER ASSEMBLY

I
TABLE 2. PARTS LIST (Cont)

NOTESNOTES IL60L46

IL61, L62L47

IL63148

L64L49

L65L50

tL66L51

I
L67L52, L53

I
L68L54

L69L55

o
L70, L71L56

I
L72L57

I
L58 L73

I
L74L59

14

J 
I

Ri F
DESK.

NAME AND 
DESCRIPTION

REF 
disk;

Inductor, Variable, 
4.7 pH: MFR 14304, 
PN LI 1-0004-021

Inductor, Variable, 
27 pH: MFR 14304, 
PN LI 1-0004-030

Inductor, Variable, 
0.82 pH: MFR 14304, 
PN LI 1-0004-012

Inductor, Variable, 
4.7 pH: MFR 14304, 
PN LI 1-0004-021

Inductor, Variable, 
1.5 pH: MFR 14304, 
PN LI 1-0004-015
Inductor , F ixed, RF , 
220 pH: MIL Type 
LT10K020

FIG.
NO.

Inductor, Variable, 
15 pH: MFR 14304, 
PN LI 1-0004-027

Inductor, Variable, 
0.47 pH: MFR 14304, 
PN LI 1-0004-009
Inductor, Variable, 
1.8 pH: MFR 14304, 
PN LI 1-0004-016

Variable, 
,1 14304,

Inductor, Variable, 
6.8 pH: MFR 14304, 
PN LI 1-0004-023

Inductor, Variable, 
1.2 pH: MFR 14304, 
PN LI 1-0004-014

Inductor, F ixed, RF , 
220 pH: MIL Type 
LT10K020

FIG.
NO.NAME AND 

DESCRIPTION

Inductor, Variable, 
0.82 pH: MFR 14304, 
PN Lll-0004-012

Inductor, V.
3.3 pH: MFR 
PN Lll-0004-019

Inductor, Variable, 
15 pH: MFR 14304, 
PN LI 1-0004-027

Inductor, Variable, 
3.3 pH: MFR 14304, 
PN LI 1-0004-019

Inductor, Variable, 
1.0 pH: MFR 14304, 
PN LI 1-0004-013

Inductor, Variable, 
0.39 pH: MFR 14304, 
PN LI 1-0004-008

Inductor, Variable, 
0.39 pH: MFR 14304, 
PN LI 1-0004-008

Inductor, Variable, 
3.3 pH: MFR 14304, 
PN Lll-0004-019.

Inductor, F ixed, RF, 
220 pH: MIL Type 
LT10K020

Inductor, Variable, 
0.22 pH: MFR 14304, 
PN LI 1-0004-005

Inductor, Variable, 
0.22 pH : MFR 14304, 
PN LI 1-0004-005

Inductor,Variable, 
0.82 pH: MFR 14304, 
PN LI 1-0004-012

flFJ

Inductor, Variable, 
4.7 pH: MFR 14304, 
PN LI 1-0004-021

Inductor, Variable, 
0.82 pH: MFR 14304, 
PN Lll-0004-012



I INPUT FILTER ASSEMBLY

TABLE 2 . PARTS LIST (Cont)

I NOTESNOII S

A2A4A2L75

ClL76

I L77 C2

I L78
C3

L79, L80

C4
R1 to RIO

C5

R 1 1

C6

R12

C7

R13

C8

I RI4

t C9

M,Tl, T2
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N AM I AND 
DESCRIPTION

ITG
NO

FIG.
NO.KI I

DI SIG

Inductor, Variable, 
1.2 pH: MFR 14304, 
PN LI 1-0004-014

RLE
DI SIG

Capacitor, Fixed, 
Mica, 160 pF, ±5%, 
500V: MIL Type 
CMR05F161JODL
Capacitor, Fixed, 
Mica, 82 pF, ±5%, 
500V: MIL Type 
CMR05E820J0DL

Capacitor, Fixed, 
Mica, 91 pF, ±5%, 
500V: MIL Type 
CMRO5F91OJODL

NAM I: AND 
DESCRIPTION

fQJ

Inductor, Variable, 
0.22 pH: MFR 14304, 
PN LI 1-0004-005
Inductor, Fixed, RF, 
1 pH: MIL Type
LT4K351

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
100V:
MFR 72982,
PN 8121 -100-651 -103M

FiIter Control PWB 
Assembly: MFR 14304 
PN 1920-2320

Resistor, Fixed, 
Compos i t i on, 
270 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G271KM

Capacitor, 
Ceramic, 0 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104T ransformer, 

MFR 14304, 
PN 1920-0617

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

, Fixed, 
0.1 pF,

Resistor, Fixed, 
Compos i t ion, 
220 ohms, ±5%, 
1/2W: MIL Type 
RCR20G221JM

Resistor, Fixed, 
Composition, IK, 
±10%, 1/2W: 
MIL Type 
RCR20G102KM

Capacitor, Fixed, 
Mica, 3 pF, ±1/2 pF, 
500V: MFR 14655, 
PN CD6CAO3ODO3

Resistor, Fixed, 
Compos i t ion, 
430 ohms, ±5%, 
1/2W: MIL Type 
RCR20G431JM

Inductor, Variable, 
0.47 pH: MFR 14304, 
PN LI 1-0004-009

Inductor, Variable, 
0.12 pH: MFR 14304, 
PN LI 1-0004-002

Resistor, Fixed, 
Compos i t ion, 
18 ohms, ±5%, 
1/2W: MIL Type 
RCRO7G18OJM

Capacitor, Fixed, 
Mica, 1 0 pF , ± 1 / 2 pF , 
500V: MIL Type 
CMR05C1OODODL



IINPUT FILTER ASSEMBLY

ITABLE 2. PARTS LIST (Cont)

Ison s NOTES
NPN:Q5CIO

Q6 I
Cl 1 Q7

IQ8

INPN:C12 Q9

Q10 I
NPN:C 13 QU

Q12

INPN:D iode: Type 1N361 1 Q13CR1
D iode: Type 1N4148CR2, CR3

PNP:Q14 IKI
NPN:Q15

ILI , L2
Q16

<3Pl , P2 Q17

IQI8
QI NPN:

NPN:Q19

IQ2 PNP:
Q20 PNP:

Q3 NPN:

IQ2I NPN:
Q4

16

NAME AND 
DESCRIPTION

RLI
DI SIG

FIG.
NO.

I IG. 
NO

Relay, Reed, 12V: 
MFR 09026, 
PN 10A6N-AB12

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

R1 I
DI SIG

Connector, Coaxial: 
MFR 98291, 
PN 52-053-0000

NAME AND
DESCRIPTION

Transistor, NPN: 
Type 2N2222

Transistor, NPN: 
Type 2N2222

Transistor, PNP: 
Type 2N2907

Transistor, PNP: 
Type 2N29O7

Transistor, PNP: 
Type 2N29O7

Transistor, PNP: 
Type 2N2907

Transistor, PNP: 
Type 2N2907

Transistor, PNP: 
Type 2N2907

Transistor, PNP: 
Type 2N2907

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O3

T rans i stor, 
Type 2N2907
T rans i stor, 
Type 2N2222

T rans i stor, 
Type 2N2907

T rans i stor, 
Type 2N2222
T rans i stor, 
Type 2N2907
Trans i stor, 
Type 2N2222

Trans i stor, 
Type 2N2222

Trans istor, 
Type 2N2222

T rans i stor, 
Type 2N2222

T rans i stor, 
Type 2N2222

Trans istor, 
Type 2N2222

Trans istor, 
Type 2N2222

Inductor, Variable, 
0.33 pH: MFR 14304, 
PN LI 1-0004-007

Capacitor, Fixed, 
Ceramic,10 pF, 
±20%, 35V: 
MFR 12954, 
PN D1OGSC35M



INPUT FILTER ASSEMBLY

I TABLE 2 . PARTS LIST (Cont)

1
NOTESNOTES

RIOR1

R11R2

I R12R3

I
R13R4I

I RI4R5

I
R15I R6

R1 6R7

I R17R8

R18R9

17

REF
DESIG

NAME AND 
DESCRIPTION

FIG.
NO.

REF 
DESIG

FIG.
NO.

Cy

Resistor, Fixed, 
Composi tion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G471KM

Resistor, Fixed, 
Composition, I.5K, 
±10%, 1/4W: 
MIL Type 
RCR07G152KM

Resistor, Fixed,
Composition, 27K,
±10%, 1/4W:
MIL Type
RCR07G273KM

Resistor, Fixed, 
Composition, 100K, 
±10%, 1/4W: 
MIL Type 
RCR07G104KM

F i xed, 
2.2K,

F i xed, 
2.2K,

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MlL Type 
RCRO7G471KM

Resistor, Fixed,
Composition, 100K,
±10%, 1/4W:
Mil Type
RCR07G104KM

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Compos i t ion, 
2.2K, ±10%, 1/4W: 
MIL Type 
RCR07G222KM

Res i stor, 
Compos i t ion, 
±10%, 1/4W: 
MILT ype 
RCRO7G222KM

Res i stor/ F ixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G471KM

Resistor, Fixed, 
Composition, 100K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O4KM

Resistor, Fixed, 
Composition, 1.5K, 
±10%, 1/4W: 
MIL Type 
RCR07G152KM

Resistor, Fixed,
Composition, 27K,
±10%, 1/4W:
MILT ype
RCRO7G273KM

Resistor, Fixed,
Composition, 27K,
±10%, 1/4W:
MIL Type
RCRO7G273KM

Resistor, Fixed, 
Composition, 27K, 
±10%, 1/4W: 
MIL Type 
RCRO7G273KM
Resistor, Fixed,
Composition, 100K,
±10%, 1/4W:
MIL Type
RCR07G104KM

Resistor, I 
Compos i t ion, 
±10%, 1/4W: 
MIL Type 
RCR07G222KM

Resistor, Fixed, 
Compos i tion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCR07G471KM

Resistor, Fixed, 
Composition, I.5K, 
±10%, 1/4W: 
MIL Type 
RCR07G152KM



INPUT FILTER ASSEMBLY

ITABLE 2. PARTS LIST (Cont)

I
NOTESNOILS

R 19

R20
R29

IR21
R30

I
R22 IR31

IR23
R32

I
R24

R33

<3R25
R34

R26 IR35

R27
R36

18

rtfj

REF 
DESK.

NAME AND 
DESCRIPTION

I IG.
NO

Resistor, Fixed, 
Compos i t ion, 
1.5K, ±10%, 1/4W: 
MIL Type 
RCRO7G152KM

Resistor, Fixed, 
Compos i t ion, 
100K, ±10%, 1/4W: 
MIL Type 
RCR07G104KM

Resistor, Fixed, 
Compos i t ion, 
100K, ±10%, 1/4W; 
MIL Type 
RCR07G104KM

FIG.
NO.RET

DI SIG
R28

Resistor, Fixed, 
Compos i t ion, 
27K, ±10%, 1/4W: 
MIL Type 
RCR07G273KM

Resistor, Fixed, 
Compos i t ion, 
27K, ±10%, 1/4W: 
MIL Type 
RCR07G273KM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G471KM

Resistor, Fixed, 
Compos i t ion, 
27K, ±10%, 1/4W:
MIL Type 
RCR07G273KM

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Compos i t i on, 
470 ohms, ±10%, 
1/4W:
MIL Type 
RCR7G471KM

Resistor, Fixed, 
Compos i t ion, 
I.5K, ±10%, 1/4W: 
MIL Type 
RCRO7G152KM

Resistor, Fixed, 
Compos i t ion, 
2.2K, ±10%, 1/4W: 
MIL Type • 
RCR07G222KM

Resistor, Fixed, 
Compos i t ion, 
27K, ±10%, 1/4W: 
MIL Type 
RCRO7G273KM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G471KM

Resistor, Fixed, 
Compos i t ion, 
2.2K, ±10%. 1/4W: 
MlL Type 
RCR07G222KM

Resistor, Fixed, 
Compos i t ion, 
2.2K, ±10%, 1/4W: 
MIL Type 
RCR07G222KM

Resistor, Fixed, 
Compos i t ion, 
100K, ±10%, 1/4W:
MIL Type 
RCR07G104KM

Resistor, Fixed, 
Composi tion, 
1.5K, ±10%, 1/4W: 
MIL Type 
RCR07G152KM
Resistor, Fixed, 
Compos i t ion, 
2.2K, ±10%, 1/4W:
MILT ype 
RCR07G222KM

Resistor, Fixed, 
Compos i t ion, 
1/5K, ±10%, 1/4W: 
MIL Type 
RCR07G152KM



I INPUT FILTER ASSEMBLY

TABLE 2. PARTS LIST (Cont)

I
NOTES NOTES

I R3 7

I
R47R381
R48R39

I
R49R40t
R50RU1

R51R42

R52R43

R53I R44

R54R45

I 19

REF 
DESIG

NAME AND 
DESCRIPTION

REF
DESIG

R46

FIG.
NO.FIG.

NO.

nrj

Resistor, Fixed, 
Compos i tion, 
100K, +10%, 1/4W: 
MILT ype 
RCR07G104KM

F ixed, 
on, 
±10%,

• Type

Res i stor, 
Compos i t i < 
470 ohms, 
1/4W: MIL 
RCR07G471KM

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Compos i t ion, 
27K, ±10%, 1/4W: 
MIL Type 
RCR07G273KM

Resistor, Fixed, 
Compos it ion, 
100K, ±5%, 1/4W: 
MILT ype 
RCR07G104JM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCR07G471KM

Resistor; Fixed, 
Composition, 
1.5K, ±10%, 1/4W: 
MIL Type 
RCR07G152KM

Resistor, Fixed, 
Compos i t ion, 
1.5K, ±10%, 1/4W: 
MIL Type 
RCR07G152KM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G471KM

Resistor, Fixed, 
Compos i t ion, 
2.2K, ±10%, 1/4W: 
MIL Type 
RCR07G222KM

Resistor, Fixed, 
Compos i t ion, 
1.5K, ±10%, 1/4W: 
MIL Type 
RCRO7G152KM
Resistor, Fixed, 
Compos i t ion, 
2.2K, ±10%, 1/4W:
MIL Type 
RCR07G222KM

Resistor, Fixed, 
Compos i t ion, 
47K, ±5%, 1/4W: 
MILT ype 
RCR07G473JM

Resistor, Fixed, 
Compos i t ion, 
27K, ±10%, 1/4W: 
MIL Type 
RCRO7G273KM

Resistor, Fixed, 
Compos i t ion, 
220 ohms, ±5%, 
1/2W: MIL Type 
RCR20G221JM

Resistor, Fixed, 
Compos i t ion, 
2.2K, ±10%, 1/4W: 
MIL Type 
RCR07G222KM
Resistor, Fixed, 
Compos i t i on, 
22K, ±5%, 1/4W: 
MIL Type 
RCR07G223JM

Resistor, Fixed, 
Compos i t ion, 
100K, ±10%, 1/4W: 
MIL Type 
RCR07G104KM

Resistor, Fixed, 
Compos i t i on, 
100K, ±10%, 1/4W: 
MIL Type 
RCR07G104KM
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ITABLE 2. PARTS LIST (Cont)

I
NOTESNOILS

IR57R55

I
R56

I
I
I
I
I
I

20

NAME AND 
DESCRIPTION

RLE 
DESIG

NAME AND 
DESCRIPTION

FIG.
NO.REE

DESIG

Resistor, Fixed, 
Composi t ion, 
22K, ±10%, 1/4W: 
MILT ype 
RCR07G223KM

Resistor, Fixed, 
Compos i t ion, 
22 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G22OKM

FIG.
NO.

Resistor, Fixed, 
Wirewound, 
2.7K,±5%,1W: 
MFR 72259 
PN 1OONS27OO-5



I INPUT FILTER ASSEMBLY

TABLE 3. INDEX OF MANUFACTURERS' CODES

I MFR NAME AND ADDRESSMFR CODE

09026

I
14304

14655

28480

72259

98291

21/22

Babcock Electronics Corp.
Control Products Division
P.O. Box 1499
3501 Harbor Blvd.
Costa Mesa, California 92626

Harris Corporation
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

Cornell-Dubelier Electronics
Division of Federal Pacific Electric Co.
Govt. Contracts Dept.
150 Avenue L
Newark, New Jersey 07101

Nytronics Inc.
10 Pelham Parkway
Pelham Manor, NY 10803

Hewlett-Packard Company 
Corporate Hq.
1501 Page Mill Road
Palo Alto, California 94304

Sealectro Corporation
225 Hoyt
Mamaroneck, New York 10544

ULI
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Figure 8. Input Filter Control PWB Assembly, Component Locations
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Schematic Diagram

BAND 6 
6-7.9999 MHZ

R27 
100K

BAND 8
12-15.9999 MHZ

BAND 9 
16-23.9999 MHZ

BAND 10 
24-29.9999 MHZ

BAND 7 
8-11.9999 MHZ

CR1 j k
IN36II

P/0
P3

+I5VDC 
D

T
I

A2
FILTER CONTROL 
1920-2320

*51
22K 
5%

GND
E,F,H, 
J,K,L r

UK

IW.5X 

r " ]

R39 I.5K

282222

2S2907

BAND 7 
8-11.9999 MHZ

R34 
I.5K

BAND 8 
12-15.9999 MHZ

BAND 6 
6-7.9999 MHZ

2SH22

Q20 
2N2907

BAND 9 
16-23.9999 MHZ

R45 
2.2K

BAND 10
24-29.9999 MHZ

QI8 
2N2907

C8 
.OIUF

NO 
-O-

QI9 
2N2222

^fS.48

NC

^7 7

j"uf
_L CI3

G

I
TO SHEET 2

4
I'”

R57
> 22

*52 f I?
'4"”I 5%*

I /77

1 H32

• OWF

> R42
? I00K

5 R37
< IOOK



I
I E7

Ell

I E12

I tri
El

L9

IF
L55 L73L37LIO LI9 L28

I L74L38 L56 L65LII L2O L29 E2

t L66 J L75L2I L30 L48LI2 c) t

C93cis s
t L76LI3

L4ILI4 L32 L50L23 L59 L68 L77

LI5

(•
E13

E14

Figure 10. 1/2 Octave Filter PWB Assembly, Component Locations

i

I

CD 
ro 
(J

rO 
oo

c\j
G)

in 
O

<0

O

^23) 

f{u[
o S L46

E3

m 
OJ o
10

O

cr>
<0 
o

M

s
O

L69 )|]( L78 |

co 
m 
o

CD m o

ro 
co 
o

L39
(~C49~)

C3 | 

^P~
L3

Leor>

g L67

P
o
X

L60 i£i
o

GO 1
3 L47

CD i
I

XXaiD
m ;h -i

^•CR7

i 2
^C64J^C70~^C86^ (097^^

l(C55)______ I(C&&) 'Igp 1 (C68) 1

L4
rT)
~/lg
Stz (C20)

E4
\

@1^ ,(

o 
o

L24 )|i L33 i|t L42 i|t L5I 

xr (TSO (TXT) (£53) (

rm* 1 lCClO\ '(CZZ) ’(C33) I(C44) .y

E15

C60
L40l§ I L49

NOTES:
1. Prefix all reference designators with A2A4.
2. Unless otherwise specified:

A. All resistors are in ohms,jW,+10%.
B. All capacitors are in picofarads.
C. All diodes are 1N3064.
D. All inductors are in microhenries.

E5 E6 E7 E8 E9 E10
\ \ _ / /„ / /

(Sj)| \ |^M)| J®| (g/r-L, — 1 -

] jp
<RI3I(^C KI7I l(C89Y?rl

I L27 >0q L36 L45 igi L54 L63 >g|t L72m*g

So 
o

L57 > t

g]L58

CD
O

0^(012

Ii



INPUT FILTER ASSEMBLY
FROH SHEET l

B C 0 G H
M

■“<>——<

EIM El E2 E3 £5EU E6 E7 E8 E9 EIO-------- TJ

— ~ Tl;;
cm wo

cioo 
.U7UF7& L25

220& LI6
220

L3U
220 LU3

220
CIOS -L 

• OIUF
C106 -L 

.0IUF-p
L52
220

L6I
220

L70 
220

CI07 -1- 
.OIUF "T

CIIO 
.OIUF.§18? T ciog 

.OIUF

Z77 /77
C3U 
560CIO 

.OIUF
C65
560

C32 
-OIUF

C2I 
.OIUF

CM3 
.OIUF

C89 
ISO

CS6 
300

C67 
300a. C78

2U0C65 
■ OIUF

C87
• OIUF% 2 7L79 

1.0
CI3
560

7; C2M
620 ZT C35

680
CM6 
680CB 

.IMF7 7s 7s 7-‘luF7
Cioi 
. IUF TV yL!.

<? io
"T 5 ’**

O U.7t"! -t- C36
20

>lS5

3.37 S’ 'ts C58
10

L37
6.8 T- C69

10
L6U
1.2

_L C80 
-T- 10

-L C9I
-p 1047 L73

.82T So
R2 
270

Lil/5 220T US i ftT L38 77L C59
567 » T 27° L65

6.8
J- C8I 
qp 62

-L C92
-p 39 L7U

]ft 7“ 7pK.
So H &: 270 : 270%IUF ;■ 270

R7
270 p 270

RIO 
270

CI6 
620 C27

560 C38 
680 560

C7I
270

C82
3007 C93 

2707 7— C6
" ' 200

So 'T' 337 LI3 C28 
56

C39L22 ft 7 ‘,1° C6I 
18

LUO
3.9 ft -J- C72

"P 27 L58
1.8

L67
1.07 S’ 7 L76 

.67

7 s?3,.f S’LU 
120 £ Hi LUI 

10
C62 
62Hoo 15°-4- cie

150
J_ C73T Hi L59 

U.7 7 L68
3.3

L23 7 g’ L77
1.2

7 7 7 77C22 
.OIUF CU 

.OIUF
CSS 
.OIUF

C66 
.OIUF %F

17 ftfii, 7 US 7 ft-A-C52
' ' 620 7 ft 7ft C96 

620

C20 
390 CU2 

620 ssC53
U70 C75

300 ss7 C97 
ISO7 7 '7 7 7 7Ho LI7

220
L26 
220 ftL35 

220
L53
220

L62 
220

L7I
220

■S7 ■Sr Sr Sr SrCHS 
.OIUF

25/26

Figure 11. 1/2 Octave Filter PWB Assembly, 
Schematic Diagram
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GENERAL DESCRIPTION1.

I
SEMICONDUCTOR COMPLEMENT3.r DESCRIPTIONTYPEREF DESIG

I

TECHNICAL CHARACTERISTICS2.
CIRCUIT DESCRIPTION4.

I
4.1 INPUT AMPLIFIER/FIRST MIXER Al

1

Weight:
2pounds, 9. 5 ounces(1.17 kilograms)

Dimensions:
5.29H x 5.8W x 2. 31D (inches)
13.4H x 14. 7W x 5.86D (cm)

Refer to figure 6. The RF/IF Assembly is 
made up of five separate circuit boards, 
Al through A5, and two filters FL2 and 
Helical Resonator A6.

TheRF input signal from Input Filter Assem
bly A2A4 enters Assembly Al at Pl-B and

UM4001B 
CP647 
U310 
2N5179 
2N5109 
2N2907A

HP5082 
2N5179 
2N5109

2N5109 
U310 
2N2219

Diode
Transistor, NPN
Transistor, NPN

Power Requirements:
+15Vdc
-15Vdc

Signal Outputs:
1.75 MHz USB,
1.75 MHz UUSB,
1.75 MHz LSB,
1.75 MHz LLSB,
1.75 MHz TEST,

A2A5A1
CR1
QI
Q2, Q3
Q4
Q5
Q6
A2A5A2

CR1.CR2
QI
Q2
A2A5A3
Q1
Q2
Q3,Q4

-89/-14 dBm
-95/-20 dBm
-95/-20 dBm
-95/-20 dBm
-80/-3 dBm

Diode, Pin 
FET 
FET 
Transistor, NPN 
Transistor, NPN 
Transistor, PNP

Transistor, NPN
FET
Transistor, NPN

Signal Inputs:
0.1-30 MHz, -120/+5 dBm
160 MHz, 0 dBm
158.35 - 188. 25 MHz, -6 dBm

RF/IF Assembly A2A5 performs double fre
quency conversion and gain-controlled am
plification of RF input signals. RF signals 
in the 0.1 to 30 MHz range are converted I 
first to 158. 25 MHz and then to the 1. 75 
MHz IF output frequency by two subtractive 
mixers. The 0.1 to 30 MHz input from 
Input Filter Assembly A2A4 is subtractively 
mixed with the 158.35 to 188.25 MHz syn
thesizer output in the 1st mixer to produce 
a 158.25 MHz 1st IF. Bandpass filter FL2 
limits the 1st IF bandwidth to 30 KHz. The 
signal is subsequently amplified and gain- 
controlled in the 1st IF Amplifier. Shaped 
AGC voltages for control of the RF and 1st 
IF Amplifiers are provided by the RF/IF 
AGC Shapers in response to inputs from 
separate USB, LSB, UUSB and LLSB AGC 
detectors. Helical Resonator All provides 
additional rejection to unwanted signals and 
to the 1st LO feed-through at 161.75 MHz, 
in particular. 'The 158.25 MHz 1st IF is 
subtractively mixed with the fixed 160 MHz 
LO. Additional IF filtering is accomplished in 
the 2nd mixer PWB and the signal is power divided 
by four to provide separate 1SB IF amplifier outputs. 
A 1.75 MHz IF test output at -80/-3 dBm is also 
provided on the assembly.
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I
4.2 FIRST IF AMPLIFIER A2A1 I

4.4 RF/IF AGC SHAPERS A4

I

2

terminates in toroid transformer Tl. T1 
transforms the source impedance of Low 
noise FET amplifier, QI, to match the 
50-ohm input impedance of the assembly. 
QI is gain-controlled by RF AGC voltage 
and shunt attenuator CR1 in the drain 
circuit. The AGC voltage appearing at the 
cathode of diode CR1 is adjusted to produce 
a dynamic range of 25 dB for the RF input 
amplifier. The synthesizer input at Pl-E 
is amplified in the two-stage broad band 
amplifier consisting of Q4 and Q5. The 0.1-30 
MHz RF input and the 158.35-188.25 synthe
sizer input are subtractively mixed in mixer MX1 
to produce the 158.25 MHz 1st IF output. L5 
and L6 are factory adjusted to optimize mixer 
balance and intermodulation characteristics and 
are not service adjustments. With no AGC ac
tion, the overall gain of the Input Amplifier/First 
Mixer stage is approximately +8 dB. T3 provides 
a 50-ohm output through FL2 to the 1st IF 
Amplifier. FL2 has a 40 kHz bandwidth centered 
at the 158.25 MHz 1st IF frequency.

4.3 SECOND MLXER A3 AND
INJECTION BUFFER A5

RF-550 Receiver can have up to four IF 
amplifiers (USB, LSB, UUSB, and LLSB) 
developing separate AGC voltages (see 
A2A6A6, A2A6A7, A2A6A8, and A2A6A9). 
Both the RF amplifier and the 1st IF ampli
fier have dynamic ranges of 25 dB. The 
discrete AGC voltages developed in the 
separate IF amplifiers for USB, LSB, and 
optionally for UUSB and LLSB, are applied 
to a "greatest-of" circuit, which automat
ically selects the strongest signal as the 
gain control source for the RF/IF module. 
The "greatest-of" circuit consists of diodes 
CR6, CRT, CR8, CR9, and AR3. The high-

iffi11

The 158. 25 MHz 1st IF input to the 2nd 
Mixer is subtractively mixed with the fixed 
160 MHz from Assembly A2A7 to produce 
the final 1.75 MHz intermediate frequency. 
QI is fixed tuned to the 158.25 MHz 1st IF 
and introduces approximately +10 dB gain. 
Gain control is not used in this stage. The 
160 MHz input from A2A7 is amplified and 
buffered in QI and Q2 on the separate Injec
tion Buffer circuit board before being applied 
to mixer MX1 on the A3 circuit board. Mixing 
products are filtered out by the 1.75 MHz IF 
filter comprising L6. Cl0. Cl 1, Cl2. Cl 3 and 
L7. This filter is peaked for maximum 1.75 
MHz IF output. The insertion loss for the filter 
is typically 5 dB. Q3 provides approximately 
10 dB gain before the output is power-divided 
by four at the output. With the A2A4 Input 
Filter in place, R13 in the Q3 emitter cirucit 
is adjusted to provide an overall gain of 27 dB at 
USB IF output (Pl-U). Note that a separate 
buffered IF Test Output is provided through Q4 
for test purposes.

Assembly A2A1 is a two-stage transistor 
amplifier. Both stages are AGC controlled 
by the discrete 1st IF AGC voltage from the 
RF/IF AGC shapers. QI and Q2 introduce 
+9 dB gain each. With AGC control provided 
by CR1 and CR2, the stage has a total dynam
ic range of 25 dB. The maximum attenuation 
level is established by the adjustable IF AGC 
output from the RF/IF AGC shapers. There 
are no adjustments on Assembly A2A1. The 
50-ohm 1st IF output to the A6 Helical Reso
nator has a dynamic range of 50 dB. The 
Helical Resonator functions as a bandpass 
filter that sharply attenuates the 1st LO 
feed-through at 161.75 MHz. The insertion 
loss of the Helical Resonator is approx
imately 8 dB.
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h. Remove jumper from A2A5A4E1.
MAINTENANCE5.

NOTE
5.1 DYNAMIC RANGE ADJUSTMENT

I 5.2 MAINTENANCE ADJUSTMENTS

3

d. Select a convenient operating frequency 
and, with signal generator adjusted to the 
same frequency, adjust output to a level of

j. Increase signal level to 0 dBm. Adjust 
A2A5A4R1 (1st IF AGC adjust optentiometer) 
for reading of -29 dBm on RF millivoltmeter.

k. This completes dynamic range adjust
ment.

f. Short 1st IF AGC to ground at El on 
A2A5A4 using a short clip-lead or any con
venient method that does not damage the con
nection at this point.

g. Increase signal generator output to 
-25 dBm and adjust A2A5A4R15 , (RF AGC 
adjust potentiometer) for a reading of -29 
dBm on the RF millivoltmeter.

The levels shown include the 4 dB 
attenuation of Input Filter Assem
bly A2A4.

b. Remove Assembly A2A6A8 and connect 
RF millivoltmeter to A2A6A8-J3 connector 
on chassis. Use BNC-TO-SNAPON Adapter 
Plug from maintenance repair kit to mate 
with J3 connector. Make connection to the 
RF millivoltmeter using a BNC-TO-BNC 
coaxial cable and 50-ohm termination 
supplied with the RF millivoltmeter.

-50 dBm. The RF millivoltmeter should 
read -29 dBm (overall gain of+21 dB). Ad
just R13 to obtain -29 dBm if necessary.

e. Connect VOM to read AGC voltage at 
A2A6A7-TP1 and adjust front panel RF 
GAIN control for an indication of+9 Vdc to 
ground at this point.

The following procedure measures the over
all performance of Assembly A2A5 and 
establishes the dynamic range of the RF and 
1st IF amplifiers by controlling the ranges 
of their AGC systems. Figure 1 shows the 
equipment and interconnections required.

The following adjustments should not be per
formed as routine maintenance procedures, 
but rather only when a failure indicates a 
definite requirement.

i. The 1st IF AGC is adjusted for the 
same dynamic range (25 dB) as the RF AGC, 
and the test setup is the same. Adjust RF 
GAIN control for +9V AGC level at A2A6A7- 
TP1.

est AGC voltage present biases OFF the 
other diodes and effects the automatic sel
ection. Ql functions as an emitter follower 
to provide current gain to drive AGC shapers 
ARI and AR2. The combined AGC output 
has a range of 0-9 Vdc, with 9V correspond
ing to maximum AGC attenuation. This level 
is applied to shapers consisting of operational 
amplifiers AR 1 and AR2 and their associated 
components. AR2 output is adjustable at 
R15 to control the dynamic range of the RF 
input amplifier, and ARI performs a similar 
function for the 1st IF amplifier. The R1 
output is adjustable from approximately +2 
to -9.5 Vdc, with the negative voltage cor
responding to maximum attenuation. Sim
ilarly, the R15 output is adjustable from +2 
to -5 Vdc.

a. Set up equipment as in figure 1 and 
remove side cover from A2A5A4.

c. At the RF-550, select or verify the 
following switch positions: Power ON, AGC 
OFF, LOCAL control, and USB MODE.
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RF 550

R♦

A I
115/230 VAC

Ir
COMBINED AGC TP2 TP3AGCTO 1ST IF IR1 1ST IF AGC ADJUSTMENTAGC TO 1ST RF TP1

RF AGCADJUSTMENT R15

© © I

© ©

I
© ©

IDETAIL OF RF/IF ASSY WITH SIDE COVER REMOVED

IFigure 1. RF/IF AGC Adjustments, Equipment Setup and Interconnections

4

UNCALIBRATED
RF OUTPUT

SIGNAL GENERATOR 
HP-606 (OR EQUIVALENT)

FREQUENCY
COUNTER
ELDORADO 1650

RF MILLIVOLTMETER 
BOONTON 91H(OR 
EQUIVALENT)

USE 50 OHM BNC 
LOAD AT INPUT

CALIBRATED 
50 OHM OUTPUT

A2A5A3 
2ND MIXER

I
TO A2A6A8
J3 CONNECTOR

A2A5A5 
160 MHZ 
INJECTION 
BUFFER

A2A5A4 
RF/IF AGC

A2A5
RF/IF ASSY

EXTENDER CABLE
P/O MRK 
1001-0189

TO 
A2A6A7TP1

©

©

©

REMOVE A2A6A8 AND 
CONNECT 91H TO J3 
USING BNC TO SNAP-ON 
ADAPTER FROM MRK

) 1

©

©

©

©

JI 
ANTENNA 
INPUT 

\

i-------El AGCOUTPUTTO 1ST IF

©

©
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5.2.1 1st Mixer AlignmentI

I
r

MAXIMUM

I -31 DBM T

I
PARTS LIST

7.

I

I
5

Figures 2 through 9 are component location 
and schematic diagrams for the RF/IF 
Assembly.

b. Connect signal generator (HP-606) to 
antenna input connector on RF-550. Adjust 
RF-550 and HP-606 frequencies to 10.0000 
MHz. Adjust HP-606 level to-50 dBm. At 
RF-550 , set AGC off and RF GAIN fully 
clockwise.

I 
i

6.

Table 1 contains parts list information for 
RF/IF Amplifier Assembly A2A5. Table 2 
lists related manufacturers' code informa
tion.

NOTICE

In some instances, the Integrated Circuit (IC) component types 
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.

COMPONENT LOCATION AND 
SCHEMATIC DIAGRAMS

X z

PWB, adjust iX L6, and to 

peak signal at 158.25 MHz. Note the 168.25 
MHz signal level. The 168.25 level represents 
1st LO feedthru. LO feedthru should be no 
greater than 20 dB above the 158.25 MHz 
signal level.

5.2.3 2nd Mixer Assembly Adjustment
a. Set up as in paragraph 5.2.2 a, b, 

and c.

b. Tune L8 and L9 on A2A5A3 Assembly 
for peak indication on RF millivoltmeter.

c. This completes all maintenance adjust
ments. Return equipment to normal operat
ing configuration.

a. Remove side covers from A2A5 Assem
bly and install A2A5 on extender cable.

b. Disconnect coaxial cable from FL2E1 
and E2. Connect spectrum analyzer by 
temporarily soldering to free end of cable.

c. Connect signal generator (HP-606) to 
antenna input connector on RF-550. Adjust 
RF-550 and HP-606 frequencies to 10.0000 
MHz. Adjust HP-606 level to -36 dBm.

d. Adjust spectrum analyzer controls to 
obtain display shown.

_A_.
<20 DB

5.2.2 Helical Resonator Adjustment

a. Install RF/IF Assembly on extender 
cable.

c. Connect an RF millivoltmeter (Boonton 
91 H) with a 50-ohm termination at A2J2, 
the IF test output on the RF-550.

d. Adjust A2A5A6C1 thru C3 (located on 
bottom of assembly A2A5), for a peak indi
cation on RF millivoltmeter. See figure 2.

f. After tuning, rotate RF GAIN control 
and verify that 25 dB attenuation range is 
attainable.

g. Disconnect spectrum analyzer and re
connect A2A5A1 PWB to A2A5FL2E1 and E2.

‘si

z

e. On A2A5AI
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NOTES NOTES

A2A5 C5

C1 to C7
C6

I
C8, C9 C7

I
C8

1C10, Cl 1 1 uF, 35 V;

C9. C10

IFL1

C11. C12

C13

C14. C15

FL2

C16, C17

C18

J
C19

P1
C20, C21

IA2A5A1

I
C27 I

I
6

REF 
DESIG.

FL1C1 to
FL1C14

FL1L1 to
FL1L4

NAME AND 
DESCRIPTION

FIG.
NO.

REF 
DESIG.

NAME AND 
DESCRIPTION

FIG.
NO.

MP9 to
MP17

Capacitor, Feed-Thru, 
1000 pF, +20%, 500V; 
MFR 72982, PN 2425- 
003-W5U0-102AA

Capacitor, Fixed, Ceramic, 
0 47 uF, + 20%. 50V;
MFR 14304,
PN C11 -0005-474

Capacitor, Fixed, Ceramic, 
0.47 uF, + 20%, 50V; 
PN C11 -0005-474

Input Amp/First Mixer 
PWB Assembly;
MFR 14304
PN 1920-5110

C22 to
C26

Capacitor, Fixed, 
Ceramic, 0.001 uF, 
£20%, 50V;
PN Cl 1-0005-102

Capacitor, Fixed, Ceramic 
0.1 uF, + 20%, 50V;
PN C11-0005-104

C1 to
C4

MP1 to
MP8

RF/IF Module Assembly;
MFR 14304, PN 1920-525C

Capacitor, Fixed, Ceramic, 
0.1 uF, +20%, 50V;
MFR 14304
PN Cl 1-0005-104

Connector, 20 Pin;
MFR 81312
PN MRAC20PN7

Inductor, Fixed, RF, 
1 uH MIL Type 
LT4K081

Connector Pin, Male;
MIL Type
MS17803-16-20

Capacitor, Fixed, 
Ceramic, 0.001 uF, 
+ 20%, 50V;
PN C11-0005-102

Capacitor, Fixed, Mica, 
10 pF, 500V;
PN CM04CD100DJ3

Capacitor, Fixed, 
Tantalum, 1 uF, 35V; 
PN C-3100

Capacitor, Fixed, Mica,
3.9 pF; PN C-4735

Capacitor, Fixed, 
Ceramic, 0.001 uF, 
+ 20%, 50V;
PN C11-0005-102

Capacitor, Fixed, 
Ceramic, 12 pF;
PN C-6813

Capacitor, Fixed, Mica, 
10 pF, 500V;
PN CM04CD100DJ3

Capacitor, Fixed, 
Tantalum, 1 uF, 35V; 
PN C-3100

Capacitor, Feed-Thru, 
0.00175 uF. 250V; 
MFR 72982.
PN 1214001

Filter Plate Assembly;
MFR 14304, 
PN 1920-1270

Filter. Crystal. 
158.250 MHz; 
MFR 14304 
PN 19200602

Connector Pin, Coaxial;
MFR 81312.
PN 100-8001S95

Capacitor, Fixed, 
Tantalum, 1 uF, 35V; 
PN C-3100

Capacitor, Fixed, Mica, 
22 pF, 500V;
PN CM04ED22J03

Capacitor, Fixed, Ceramic 
0.1 uF. + 20%. 50V; 
PN C11-0005-104

Capacitor, Fixed, 
Tantalum, 
PN C-3100
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NOTES NOTESI
L12C28, C29

I
C30 L13

C31 MX1

Q1
C32

F Q2, Q3
C33

I Q4
C34, C35

1 Q5
C36

Q6
C37

R1
CR1

I R2

i L4

R3, R4

L5, L6

R5 Not Used

I L7
R6

L8

R7

j
7

I

REF 
DESIG.

NAME AND 
DESCRIPTION

FIG.
NO.

REF 
DESIG.

NAME AND 
DESCRIPTION

L1 to
L3

L9 to 
L11

Capacitor, Fixed, Ceramic, 
0.001 uF, + 20%, 50V; 
PN C11-0005-102

Capacitor, Fixed, Ceramic, 
0.001 uF, + 20%, 50V; 
PN C11-0005-102

Capacitor, Fixed, Ceramic, 
0.47 uF, + 20%, 50V;
PN Cl 1-0005-474

Capacitor, Fixed, Mica, 
3 pF, + 20%. 500V; 
PN CD6CD030C03

Capacitor, Fixed, Ceramic, 
3.3 pF, +20%, 50V;
PN C 6806

Diode, Pin; MFR 12969.
PN DI2-0005 001

Resistor, Fixed, 
Composition, 51 ohms, 

_+5%, 1/4W; MIL Type 
PN RCR07G510JM

Resistor, Fixed, 
Composition, 51 ohms, 
+ 5%, 1/4W; MIL Type, 
PN RCR07G471JM

Inductor, Variable, 
0.15 uH, NOM;
PN L60-0115-305

FIG.
NO.

Capacitor, Fixed, Mica, 
0.1 pF, 50V;
PN CM04CD100DJ3

Capacitor, Fixed, 
Tantalum, 1 uF, 35V; 
PN C-3100

Capacitor, Fixed, Ceramic, 
0.001 uF, + 20%, 50V;
PN Cl 1-0005-102

Inductor, Fixed, RF, 
1000 uH;
PN MS75085-19

Inductor, Variable, 
0.15 uH, NOM; 
PN L60-0115-305

Inductor, Fixed, RF, 
0.1 uH; 
PN MS75083-1

Inductor, Fixed, RF 
1.0 uH;
PN MS75083-11

Resistor, Fixed, 
Composition, 150 ohms, 
+5%, 1 /2\A/; MIL Type 
PN RCR20G151JM

Resistor, Fixed, 
Composition, 100 ohms, 
+ 5%, 1/4W; MIL Type 
PN RCR07G101JM

Transistor, NPN, Type 
2N5109;
PN 2N5109

Transistor, NPN, Type 
2N5179 
PN 2N5179

Transistor, FET;
MFR 12498
PN CP647

Mixer; MFR 91925
PN SRA-1H

Inductor, Fixed, RF, 
1.0 uH 
PN 1920-5605

Inductor, Fixed, RF, 
1000 uH;
PN MS90539-15

Inductor, Fixed, RF, 
0.1 uH; 
PN MS75083-1

Transistor, PNP, Type 
2N2907A;
PN 2N2907A

Transistor, FET;
MFR 17856
PN U310

Resistor, Fixed, 
Composition, 470 ohms, 
±5%, 1/4W;MI L Type, 
PN RCR07G471JM
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R8

I
R9 I
R10

1R11

I
R12

R13

IR14

IR15

T1 J
T2, T3

T4

I

I
I

8

REF 
DESIG.

NAME AND 
DESCRIPTION

FIG.
NO.

REF 
DESIG.

NAME AND 
DESCRIPTION

FIG.
NO.

Resistor, Fixed, 
Composition, 12K ohms, 
±5%, 1/4W; MIL Type, 
PN RCR07G123JM

Resistor, Fixed, 
Composition, 4.7 ohms, 
±5%, 1/4W; MIL Type 
PN RCR07G4R7JM

Resistor, Fixed, 
Composition, 100 ohms, 
+ 5%, 1/4W; MIL Type 
PN RCR07G101JM

Resistor, Fixed, 
Composition, 5.6K ohms. 
+ 5%, 1/4W; MIL Type, 
PN RCR07G562JM

Resistor, Fixed.
Composition. 68 ohms. 
+ 5%, 1/4W; MIL Type 
PN RCR07G680JM

Resistor. Fixed, 
Composition. 1 8K ohms. 
+ 5%, 1/4W; MIL Type, 
PN RCR07G182JM

Resistor, 0 ohms;
PN MP-1142

Transformer, Toroidal;
PN 1920-5603

Transformer, Toroidal;
PN 1920-5602

Transformer, Toroidal;
PN 1920-5601

Resistor, Fixed, 
Composition, 2K ohms, 
±5%, 1/4W; MIL Type, 
PN RCR07G202JM
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NOTESI NOTES

A2A5A2 R4

I
R5I

C14

I R6

C15

F R7
CR1.CR2

I LI, L2
R8

I L3

R9

L4, L5

RIOI L6

I T1, T2□1

Q2

R1

R2I
R3

I
9

REF 
DESIG.

Diode; MFR 28480, 
PN HP5082-3081

NAME AND 
DESCRIPTION

FIG.
NO.

REF 
DESIG.

NAME AND 
DESCRIPTION

First IF Amplifier PWB 
Assembly; MFR 14304, 
PN 1920-5120

Resistor, Fixed, 
Composition, 130 ohms, 
5%, 1/4W; MIL Type 
PN RCR07G131JM

Resistor, Fixed, 
Composition, 130 ohms, 
5%, 1/4W; MIL Type, 
PN RCR07G131JM

Resistor, Fixed, 
Composition, 11 K ohms, 
5%, 1/4W; MIL Type, 
PN RCR07G113JM

Resistor, Fixed, 
Composition, 4.7 ohsm, 
5%, 1/4W; MIL Type, 
PN RCR07G4R7JM

FIG.
NO.

C1 to
C13

Capacitor, Fixed. Ceramic, 
1000 pF, + 20%, 50V;
PN Cl 1-0005-102

Capacitor, Fixed, Ceramic, 
3.3 pF, +20%. 50V;
PN C-6806

Inductor, Fixed, RF, 
0.22 uH, 10%; 
PN MS75083-5

Transistor, NPN, Type 
2N5109; PN 2N5109

Resistor, Fixed, 
Composition, 6.8K ohms, 
5%, 1/4W; MIL Type, 
PN RCR07G82JM

Inductor, Fixed, RF. 
.22 uH, 10%; 
PN MS75083-5

Transistor, NPN, Type 
2N5179; PN 2N5179

Resistor, Fixed, 
Composition, 6.8K ohms, 
5%, 1/4W; MIL Type, 
PN RCR07G682JM

Resistor, Fixed, 
Composition, 470 ohms, 5% 
1/4W; MIL Type, 
PN RCR07G471JM

Resistor, Fixed, 
Composition, 3.6K ohms, 
5%, 1/4W; MIL Type, 
PN RCR07G262JM

Resistor, Fixed, 
Composition, 680 ohms, 
5%, 1/4W, MIL Type, 
PN RCR07G681JM

Capacitor. Fixed, Ceramic, 
1000 pF, +20%, 50V;
PN C11-0005-102

Inductor, Fixed. RF, 
1 uH. 10%; 
PN MS75083-13

Inductor, Fixed, RF, 
1 uH, 10%; 
PN MS75083 13

Transformer;
PN 1976-3824

Resistor, Fixed, 
Composition, 18 ohms, 
5%, 1/4W; MIL Type 
PN RCR07G180JM
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A2A5A3 L4

I
L5

L6, L7

IL8
C10

1L9, L10

Cl 1

L11 I
MX1C12 Mixer, PN SRA-1H

QI

C13

Q2

C14 03,04

IR1
C15

IR2

C19
R3

IC20, C21

R4

IL1

IR5
L2

IL3 R6
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REF 
DESIG.

NAME AND 
DESCRIPTION

FIG.
NO.

REF 
DESIG.

NAME AND 
DESCRIPTION

FIG.
NO.

C7 to
C9

C16to
Cl 8

Second Mixer PWB 
Assembly; MFR 14304 
PN 1920-5130

Capacitor, Fixed, Ceramic 
0.1 uF, • 20%. 50V;
PN Cl 1-0005-104

Inductor, Fixed, RF, 
0.22 uH, + 10%; 
PN MS75083-5

Resistor, Fixed, 
Composition, 10 ohms, 
5%, 1/4W; MIL Type 
RCR07G100JM

Resistor, Fixed, 
Composition, 130 ohms, 
5%, 1/4W; MIL Type 
RCR07G131JM

Resistor, Fixed, 
Composition, 110 ohms, 
5%, 1/4W; MIL Type 
RCR07G111JM

Inductor, Fixed, RF, 
39 uH, +10%; 
PN MS75085-2

C1 to
C6

Capacitor, Fixed, 
Ceramic, 0.001 uF, +_20%. 
50V, PN C11-0005-102

Capacitor, Fixed, Ceramic
0.1 uF, +20% 
PN Cl 1-0005-104

Capacitor, Fixed, Mica, 
270 pF, 300V;
PN CM04FC271J03

Capacitor, Fixed, Mica.
82 pF, 500V. 
PN CM04ED820J03

Capacitor. Fixed. Ceramic. 
0.1 uF, +_20%, 50V;
PN C11-0005-104

Capacitor, Fixed, Mica 
390 pF. 500V;
PN CM05FD391J03

Capacitor, Fixed, Ceramic, 
0.1 uF, +20%, 50V;
PN C11-0005-104

Inductor, Fixed, RF, 
1000 uH, +10%; 
PN MS75085-19

Transistor, FET, U310 
PN U310, MFR 17856

Transistor, NPN, Type 
2N2219; PN 2N2219

Resistor, Fixed, 
Composition, 1.8K ohms, 
5%, 1/4W; MIL Type 
RCR07G182JM

Transistor, NPN; Type 
2N5109; PN 2N5109

Resistor, Fixed, 
Composition, 220 ohms, 
5%, 1/4W; MIL Type 
RCRO7G221JM

Resistor, Fixed.
Composition, 5.6K ohms, 
5%, 1/4W; MIL Type, 
PN RCR07G562JM

Inductor, Fixed, 1000uH;
PN MS75085-19

Inductor, Fixed, 0.15 uH;
PN MS75084-14

Inductor, Variable, 100 uH, 
PN L11-0004-037

Inductor, Fixed, RF, 
1000 uH; 
PN MS75085-19

(JU

Capacitor, Fixed, Mtca, 
82 pF, 500V;
PN CM04ED820J03

Capacitor, Fixed. Mica, 
2000 pF, 500V;
PN CM06FD202J03

Capacitor, Fixed, Mica, 
560 pF
PN CM05FP561J03

Inductor, Fixed, 22 uH;
PN MS75084-16

Inductor, Fixed, RF, 
1 uH, +10%; 
PN MS75083-13
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R7

I
R8 R22

I R9 R23

P R10 R24

I
R25R11

I R12 R26

I R13 R27

R14I R28

[ R15

R29

I R16

R30, R31

I
R17

T1, T2

T3R18

I
I
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REF 
DESIG.

NAME AND 
DESCRIPTION

REF 
DESIG.

NAME AND 
DESCRIPTION

FIG. 
NO.

Resistor, Fixed, 
Composition, lOKohms, 
5%, 1/4W; MIL Type 
RCR07G103JM

Resistor, Fixed, 
Composition, 3.3K ohms. 
5%. 1/4W; MIL Type 
RCR07G332JM

FIG.
NO.

R19to 
R21

Resistor, Fixed, 
Composition, 51 ohms, 
5%, 1/4W; MIL Type 
RCR07G510JM

Resistor, Fixed, 
Composition, 150 ohms, 
5%, 1/4W; MIL Type 
RCR07G151JM

Resistor, Fixed, 
Composition, 360 ohms, 
5%. 1/4W; MIL Type 
RCR07G360JM

Resistor, Fixed, 
Composition, 150 ohms, 
5%, 1/4W; MIL Type 
RCR07G151JM

Resistor, Fixed, 
Composition, IK ohms, 
5%, 1/4W; MIL Type 
RCR07G102JM

Resistor, Fixed, 
Composition, 390 ohms, 
5%, 1/4W; MIL Type 
RCR07G391JM

Resistor, Fixed, 
Composition, 5.6 ohms, 
5%, 1/4W; MIL Type 
RCRG5R6JM

Resistor, Fixed, 
Composition, 100 ohms, 
5%, 1/4W; MIL Type 
RCR07G101JM

Resistor, Fixed.
Composition, 510 ohms, 
5%, 1/4W; MIL Type 
RCRO7G511JM

Resistor, Fixed, 
Composition, 1K ohms. 
5%, 1/4W; MIL Type 
RCR07G102JM

Transformer, 5 Turn 
Balun, PN 1920-5604

Resistor, Fixed, 
Composition, 510 ohms, 
5%, 1/4W; MIL Type 
RCR07G511JM

Resistor, Fixed, 
Composition, 12 ohms, 
5%, 1/4W; MIL Type 
RCRO7G12OJM

Resistor, Fixed, 
Composition, 3.9K ohms, 
5%, 1/4W; MIL Type 
RCR07G392JM

Resistor, Fixed, 
Composition, 3.9 ohms, 
5%, 1/4W, MIL Type 
RCR07G392JM

Resistor, Fixed, 
Composition, 27 ohms, 
5%, 1/4W, MIL Type 
RCR07G270JM

Resistor. Fixed. 
Composition. 120 ohms. 
5%, 1/4W, MIL Type 
RCR07G121JM

Resistor. V.rri.ible. lOOohn
PN 3299X I 101

Resistor, Fixed, 
Composition, 5.1 K ohms, 
5%, 1/4W, MIL Type 
RCR07G512JM

Transformer 
PN 1976-3824

Resistor, Fixed, 
Composition. 4 7K ohms. 
5%. 1 4W. MIL Type 
RCRO7G4RTJM

Resistor, Fixed 
Composition, 68K ohms, 
5%. 1/4W; MIL Type 
RCR07G680JM
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A2A5A4 R8

I
R9

I
R10

I
R11

C4

IC5, C6

R15

IC7

RIG

IDiode, Type 1N3064
R17

IQ1

R18
R1 I

R19
R2

)
R20

R3

I
R21

IR4, R5

R22

R6

R23

IR7

R24

I
I

REF 
DESIG.

RF/IF AGC Shapers PWB 
Assembly; MFR 14304, 
PN 1920-2140

NAME AND 
DESCRIPTION

FIG.
NO.

REF 
DESIG.

NAME AND 
DESCRIPTION

FIG. 
NO.

AR1 to
AR3

C1 to
C3

CR1 to
CR9

Capacitor, Fixed, Ceramic, 
0.1 uF, + 20%. 50V;
MFR 14304
PN Cl 1-0005 104

Resistor. Fixed, Film, 1 K, 
+ 2%, 1/4W; MIL Type 
RLO7S1O2G

Resistor, Fixed, Film, 
15K, + 2%, 1/4W;
MIL Type RL07S153G

R12 to
R14

Resistor, Fixed, Film, 
270 ohms, + 2%, 1/4W; 
MIL Type RL07S271G

Resistor, Fixed, Film, 
10K, + 2%, 1/4W;
MIL Type RL07S103G

Resistor, Fixed, Film, 
4.7K, + 2%, 1/4W; 
MIL Type RL07S472G

Integrated Circuit; MFR
14304, Type 741 
PN D50-0001-003

Capacitor, Fixed, Ceramic 
0.001 uF. + 20%. 50V; 
MFR 14304
PN Cl 1-0005-102

Capacitor, Fixed, 
Tantalum, 1.0 uF, + 20%, 
20V; MFR 12954 
PN D1R0GSA20M

Capacitor, Fixed, Ceramic 
0.001 uF. +20%, 50V, 
MFR 14304 
PN C11-0005-102

Resistor, Variable, 10K;
MFR 14304 
PN R30-0001-103

Resistor, Fixed, 
Composition, 10K, +5%, 
1/4W; MIL Type 
RCR07G103JM

Resistor, Fixed, Film, 
3.9K, + 2%, 1/4W; 
MIL Type RL07S392G

Resistor, Fixed, Film, 1 K, 
+ 2%, 1/4W; MIL Type 
FL07S102G

Resistor, Fixed, Film 
3.3K, +2%, 1/4W; 
MIL Type RL07S332G

Resistor, Variable, 10K, 
MFR 14304 
PN R30-0001-103

Resistor, Fixed, Film, 
12K, + 2%, 1/4W; MIL 
Type R L07S123G

Resistor, Fixed, Film, 
15K +2%, 1/4W; MIL 
Type FL07S153G

Resistor, Fixed, 
Composition, 10K, +^5%, 
1/4W; MIL Type 
RCR07G103JM

Resistor, Fixed, Film, 
1.2K, +2%, 1/4W; 
MIL Type FL07S122G

Resistor, Fixed, Film, 
1.2K, +2%. 1/4W; 
MIL Type RL07S122G

Resistor, Fixed, Film, 
3K, +2%, 1/4W;
MIL Type RL07S302G

Resistor, Fixed, Film, 
1.5K, +2%, 1/4W; 
MIL Type RL07S472G

Transistor, NPN; Type 
2N2222

Resistor, Fixed, Film, 
3.3K, +2%. 1/4W; MIL 
Type R L07S332G

Resistor, Fixed, Film, 
5.6K, +2%, 1/4W; MIL 
Type RL07S562G

Resistor, Fixed, Film, 
10K, + 2%, 1/4W;
MIL Type RL07S103G



I
RF/IF ASSEMBLYUU 

NOTES NOTES

R25 C5

1
R26

I
R27

I C10

p R28

Cl 1

I R29

I L4R30

I
R31

I
L7R32

01
TP1(

Q2

TP2
R1, R2

TP3I R3

A2A5A5

R4

I
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REF 
DESIG.

NAME AND 
DESCRIPTION

FIG.
NO.

L5
L6

REF 
DESIG.

NAME AND 
DESCRIPTION

C1 to
C4

Resistor, Fixed, 
Composition, 2.2K, +5%, 
1/4W; MIL Type 
RCR07G222JM

Resistor, Fixed, 
Composition, 1K, +5%.
1/4W; MIL Type
RCR07G102JM

Resistor. Fixed. Film.
680 ohms. ♦ 2%. 1/4W.
MIL Type. RL07G104JM

160 Hz Injection Buffers 
PWB Assembly; MFR 
14304, PN 1920-2150

L1 to 
L3

C6 to
C9

Resistor, Fixed, 
Composition, 680 ohms, 
+ 5%, 1/2W; MIL Type 
RCR20G681JM

Capacitor, Fixed, Ceramic, 
0.001 uF, + 20%. 50V;
MFR 14304, 
PN C11-0005-102

Capacitor, Fixed, Mica, 
270 pF.+5%, 500V; 
MIL Type 
CM05FD271J03

FIG.
NO.

Resistor, Fixed, Film, 
560 ohms, + 2%, 1 /4W; 
MIL Type FL07S561G

Resistor, Fixed.
Composition, 100 ohms, 
+5%, 1/4W; MIL Type 
RCR07G101JM

Resistor, Fixed, 
Composition. 100K, *5%. 
1/4W. MIL Type 
RCRO7G1O4JM

Resistor, Fixed.
Composition, 10K. ^5%, 
1/4W; MIL Type
RCRO7G1O3JM

Resistor. Fixed.
Composition, 10K, ^5%. 
1/4W. MIL Type 
RCRO7G1O3JM

Jack. Test Point, PC 
Board, Brown; MFR 14304, 
PN J60 0001-008

Jack, Test Point, PC Board, 
Red; MFR 14304, 
PN J60-0001-002

Jack, Test Point, PC Board, 
Orange; MFR 14304, 
PN J60-0001-006

Resistor, Fixed, 
Composition, 10 ohms, 
+ 5%, 1/4W; MIL Type 
RCR07G100JM

Resistor, Fixed, 
Composition, 5.6K, + 5%, 
1/4W; MIL Type 
RCR07G562JM

Transistor, NPN, Type 
2N5109

Inductor, Fixed, RF, 
1 uH; MIL Type 
LT4351M1N

Capacitor, Fixed, Ceramic, 
0.001 uF, + 20%, 50V;
MFR 14304.
PN Cl 1-0005-102

Inductor, Fixed, RF, 
1 uH; MIL Type 
LT4K351M1N

Inductor. Fixed, RF, 
0.15 uH; MIL Type 
LT4K341M1N

Capacitor, Fixed, Mica, 
10 pF, +5%, 500V;
Ml L Type
CM04CD100J03

Capacitor, Fixed, Ceramic, 
0.001 uF. +20%. 50V; 
MFR 14304 
PN C11-0005-102

Transistor, NPN; Type 
2N5179

Not Used
Inductor, Fixed, RF, 
MFR 14304 
PN 1920-0626
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R5

I
R6

IA2A5A6

1
IJI, J2

I

I
I
]

I
I
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REF 
DESIG.

NAME AND 
DESCRIPTION

FIG.
NO.

REF 
DESIG.

NAME AND 
DESCRIPTION

FIG.
NO.

L1
L2 to
L3

Resistor, Fixed 
Composition, 560 ohms, 
+ 10%. 1/4W; MIL Type 
RCR07G561JM

C1 to
C3

Resistor, Fixed, 
Composition, 680 ohms, 
+ 5%, 1/2W; MIL Type 
RCR20G681JM

Helical Resonator Assy;
MFR 14304, 
PN 1920-1260

Connector, 50 ohms.
MFR 93291.
PN 55-037-0000

Capacitive Tuning Screw, 
MFR 91293, 
PN JMC6928

Not Used
Coil, Helical Resonator, 
MFR 14304, PN 1920-1266
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I MFR NAME AND ADDRESSMFR CODE

04072I
I

12498

I 12954

I
12909

14304I
17856

28480

71279

72982

73899

I 15

Bell Industries. Inc.
Miller J. W. Div. Components Div.
P.O. Box 5825
19070 Reyes Avenue
Compton . California 90224

Unitrode Corp.
580 Pleasanl Street
Watertown, Massachusetts 02172

Siliconix, Inc.
2201 Laurelwood Road
Santa Clara. California 95054

Hewlett-Packard Company
Corporate Hq.
1501 Page Mill Road
Palo Alto, California 94304

Cambridge Thermionic Corporation 
445 Concord Avenue
Cambridge, Massachusetts 02139

JFD Electronics 
15th at 62nd Street 
Brooklyn, New York 11219

Erie Technological Products, Inc.
644 W. 12th Street
Erie, Pennsylvania 16512

Teledyne Crystalonics 
147 Sherman Street 
Cambridge, Massachusetts 02140

Harris Corporation
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

Dickson Electronics Corp. 
8700 E. Thomas Road 
P.O. Box 1390 
Scottsdale, Arizona 85252

TABLE 2. INDEX OF MANUFACTURERS' CODES
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ITABLE 2 INDEX OF MANUFACTURERS' CODES (Cont)

IMFR CODE MFR NAME AND ADDRESS

80294

I81312

91293 I
91925

I98291

I

]

I

I16

Bourns, Inc.
Instrument Division 
6135 Magnolia Avenue
Riverside, California 92506

Winchester Electronics Division 
Litton Industries, Inc.
Main Street and Hillside Avenue 
Oakville, Connecticut 06779

Johanson Mfg. Co.
P.O. Box 329
Boonton, New Jersey 07005

Microcircuits Lab
CO. RT1 Box 518
New Buffalo, Mississippi 49117

iW'i

Sealeetro Corporation
225 Hoyt
Mamaroneck. New York 10544
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AUDIO AMPLIFIER MONITOR ASSEMBLY

GENERAL DESCRIPTION1.
2. 5W max.

SEMICONDUCTOR COMPLEMENT3.

DESCRIPTIONTYPE

I Operational Amplifier741

LM380N

P1087E

Q2 through Q6 U1899E

CIRCUIT DESCRIPTION4.
2. TECHNICAL CHARACTERISTICS

I
f»
I
I
I

I
I 1

Signal Inputs:
USB Audio Input
LSB Audio Input
UUSB Audio Input 
LLSB Audio Input
External Audio Input

C ontrol Inputs:
MUTE Control
Audio Gain
UUSB Audio Control 
LLSB Audio Control 
USB Audio Control 
LSB Audio Control 
Combined AGC

We ight:
4 ounces (113.4 grams)

-15V for mute 
variable R to gnd. 
+15 when selected 
+15 when selected 
+15 when selected 
+15 when selected 
0 to +4. 5V

Selection of the desired USB, LSB, UUSB, 
or LLSB audio input is effected through FET 
switches Q2, Q3, Q4, and Q5. Figure 1 is a 
simplified diagram of the selection circuits,

Figures 3 and 4 are the component location 
drawing and the schematic diagram for 
Assembly A2A6A1. The block diagram on 
the cover sheet of this section shows, in 
simplified form, signal paths, inputs and 
outputs, and the functional circuits of the 
assembly.

Signal Output:
Audio

ui
U2
VR1

AR2
CR1 through CR101N3064 
QI

UJG7812393
MC3340P 
1N4738

J_________

Audio Power Amplifier
Diode
Transistor, J-FET,

P Channel
Transistor, J-FET,

N Channel
12V Regulator
Electronic Attenuator
Diode, Zener, 8.2V

Power Requirements:
+24Vdc
-15Vdc
+15Vdc

Audio Amplifier Monitor Assembly, A2A6A1, 
drives the front panel speaker on the RF-550 
and provides for selection of any of four in
ternal input audio channels (USB, LSB, UUSB, 
or LLSB), or an external channel, for con
nection to the amplifier. The output from 
this amplifier also drives the muting phone 
jack on the front panel and is available at the 
external speaker jack on the rear panel. 
When the receiver is muted, the input to this 
amplifier is automatically switched from the 
selected ISB channel to the external 600-ohm 
audio input line at TB3 on the rear panel. 
This feature provides a local audio moni
toring capability for an audio signal being 
transmitted by the system transmitter, as 
in half duplex operation.

250 mV
250 mV
250 mV
250 mV
500 mV max.

REF, DESIG.

A2A6A1
ARI

Five FET switches, QI through Q5, control 
the selection of the monitor amplifier input 
through C8 to U2-3. QI controls the external 
audio input in response to MUTE control in
formation. When the receiver is muted, as 
is normally the case when an associated 
transmitter is keyed, the MUTE signal 
through CR1 turns on QI and selects the 
external audio input. This same MUTE sig
nal through CR3, CR5, CR7, and CR9 biases 
off Q2, Q3, Q4, and Q5. With no external 
audio input, the monitor output is inactive. 
Monitoring of an external audio input during 
receiver muting is normally done only for 
half duplex or similar operation.

Dimensions:
4. 875H x 5. 05W (inches) 
12.38H x 12.827W (cm)



IAUDIO AMPLIFIER MONITOR ASSEMBLY

provide +20 Vdc for operation of AR2.

IMAINTENANCE5.

I
I
I

1
Q2

I♦F -M-

I-M-
USB LSB ■> -15V

2ISB♦15V

I
■K

-15V
U2 AR2

IAF GAIN'

Figure 1. Audio Input Selection, Simplified Circuit Diagram

I
I

4* RF-550

Figure 2. Test Equipment Connections for Audio Amplifier Monitor Adjustments

2

showing the interrelationships of front panel 
control elements with the FET switches.

RF SIGNAL 
GENERATOR 
HP-606 OR EQUIV.

S2C X
RECEIVE
MODE
SWITCH

C0NNECTT0J1 
ANTENNA INPUT 
BNCCONNECTOR

Assembly A2A6A1 can be tested and adjusted 
in the RF-550 as described in the following 
procedure. Test equipment connections are 
shown infigure 2. This adjustment establishes 
the output level that will be held as a result 
of the combined AGC input from the RF/IF 
Assembly.

ELECTRONIC 
ATTENUATOR

CONNECT TO J5 
EXTERNAL SPEAKER 
OUTPUT JACK r-

MONITOR 
AMPLIFIER

AUDIO 
VOLTMETER 
HP-400F OR EQUIV.

05
/ LLSB AUDIO IN
'•FROM A2A6A3

TO LOCAL SPEAKER
\ f\ PHONEJACK

REMOTE SPEAKER
O U FM

SELECT SWITCH ON
METER CALIBRATE
PWB

US6\

The front panel AF GAIN control varies the 
resistance to ground at pin 2 of electronic 
attenuator U2 to provide manual gain control. 
Automatic gain control is effected through 
operational amplifier ARI and FET attenua- 
tor Q6. Combined AGC from AGC shapers 
on Assembly A2A5A4 is introduced at the 
inverting input of ARI. The AGC monitor 
level is established by R20 at the non-invert
ing input to ARI. R20 is adjusted as described 
in paragraph 5. Audio Power Amplifier AR2 
drives front panel speaker LSI, phone jack 
JI, and an external speaker, if used. U1 
and VR1 regulate the +24 Vdc at Pl-9 to

a. Equipment Required
• Signal Generator, HP-606 or 

equivalent
• Audio Voltmeter, HP-400F or 

equivalent
• 8-ohm, 5W, load resistor

z LSB AUDIO IN 
XpROM A2A6A2

y-UUSB AUDIO IN 
X FRDMA2A6A3

✓ USB AUDIO IN
' FROM A2A6A2

jLSB
UUSB



I AUDIO AMPLIFIER MONITOR ASSEMBLY

I
I

PARTS LIST6.

I
I 7.

I
I

NOTICE

I

I
I

I
I
I 3

e. Adjust Signal Generator frequency 
vernier control for maximum receiver out
put on audio voltmeter (and local speaker),

b. Connect calibrated output of signal 
generator to JI antenna connector on RF-550 
using a BNC-TO-BNC 50-ohm coaxial cable. 
Tune generator to a convenient frequency 
within the range of the RF-550 and set the 
output level to 10 mV. C-Z^S-w^)

In some instances, the Integrated Circuit (IC) component types 
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.

g. Disconnect signal generator. Audio 
voltmeter connected to J5 on the RF-550 
should indicate 72 mV + 20 mV.

Figures 3 and 4 contain component location 
and schematic diagrams for Audio Amplifier 
Monitor Assembly A2A6A1.

Table 1 is the parts list for Audio Amplifier 
Monitor Assembly A2A6A1. Table 2 lists 
related manufacturer's codes.

COMPONENT LOCATION AND 
SCHEMATIC DIAGRAMS

and carefully adjust AF GAIN control for a 
reference output indication of 0. 245 Vrms 
at this 10 mV RF input level.

f. Decrease signal generator level to 
0.05 mV; adjust R20 on Audio Amplifier 
Monitor PWB A2A6A1 for an audio output 
indication of 0.23 Vrms. This completes 
the output level adjustment.

d. Set RF-550 front panel switches as 
follows (LOCAL CONTROL):

• Frequency Select Switches to 
signal generator output frequency

• POWER to ON
• RECEIVE MODE to USB
• AGC to FAST
• TUNING MODE to FIXED
• RF GAIN fully clockwise

c. Connect the audio voltmeter and 8-ohm 
resistor to J5 on the RF-550 and select a 
convenient range to measure 0.245 Vrms.
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ITABLE 1. PARTS LIST

nt. xuii sNO 11 S
A2A6

IA2A6A1
CI4

ARI
C15

AR 2

AR3 F ixed,C16

ICl to C5 C17

I
C6, C7 C18 I

IC19C8, C9

C20, C21CIO

C22, C23Cl 1 I
C12

Diode: Type 1N3064

QI I
I
I4

WMl \N|) 
1)1 S( RII’IION

CRI to
CR11

Rl I 
1)1 SIG

Card Cage Assembly:
MFR 14304, 
PN 1920-1300
Aud io Amp 1i f ier 
Monitor PWB 
Assembly: MFR 14304, 
PN 1920-2100

FIG
NO.

Integrated Circuit: 
MFR 14304. Type 741 
PN D5O-OOO1-OO3
Integrated Circuit: 
MFR 12040, 
PN LM380N

Transistor, J-FET, 
P-Channe1: 
MFR 17856, 
PN P1087RR

Capacitor, Fixed, 
Tantalum, 350 pF, 
±2%,25V: 
MFR 56289, 
PN 1O9D35IXOO25W2

RLI 
1)1 SIG

C13

NAM I AND DISC RIP I ION
Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Integrated Circuit, 
Dual Op Amp: 
MFR 04713, 
PN MC1458CPI

Capacitor, Fixed, 
Tantalum, 350 pF, 
±2%, 25V: 
MFR 56289, 
PN 1O9D35IX0025W2

Capacitor, Fixed, 
Tantalum, I pF, 
±20%, 20V: 
MFR 12954, 
PN D1R0GSA20M

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D1OGSC35M

Capacitor, Fixed, 
Tantalum, 82 pF, 
±20%, 15V: 
MFR 12954, 
PN D82GSC15M

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
i Tantalum, 1 pF, 
±20%, 20V: 
MFR 12954, 
PN D1R0GSA20M

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954 
PN D10GSC35M

Capacitor, Fixed, 
Mica, 68 pF, ±5%, 
500V: MIL Type 
CMRO5E68OJODL

Capacitor, Fixed, 
Mica, 510 pF, ±5%, 
500V: MIL Type 
CMR06F5I UODL

Capacitor, Fixed, 
Mica, 620 pF, ±5%, 
500V: MIL Type 
CMR06F621JODL

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104



AUDIO AMPLIFIER MONITOR ASSEMBLY

TABLE 1. PARTS LIST (Cont)

NOTESNOH S

I
I R21Q7

Rl to R8

R22

R9 to R 13

R23

R 14

R24

R15

R25

I R 1 6

R26, R27c»
R17

R28

I R18

R29I
R 1 9

I
5

FIG.
NO.

FIG.
NO.

Resistor, Fixed,
Composition, 1.5K,
±10%, 1/4W:
MIL Type
RCRO7G152KM

F ixed,
10K,

REF 
DI sic;

R20

-u, 
2.2K,

Resistor, Fixed, 
Compos i t ion, 
270 ohms, ±10%, 
1/4W: MIL Type 
RCR07G271KM

Resistor, Fixed 
Compos i t ion, 
±10%, 1/4W: 
MIL Type 
RCR07G222KM

NAME AND 
DESCRIPTION

Resistor, Variable, 
IK: MFR 14304, 
PN R30-0001-102

Rl I
DI SIG

Q2 to Q6

Resistor, Fixed, 
Compos i t ion, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

Resistor, Fixed,
Composition, 6.8K,
±10%, 1/4W:
MIL Type
RCR07G682KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed,
Composition, 10K,
±10%, 1/4W:
MIL Type
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 47OK, 
±10%, 1/4W: 
MIL Type 
RCR07G474KM

Resistor, Fixed, 
Composition, 15K, 
±10%, 1/4W: 
MIL Type 
RCR07G153KM

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCR07G102KM

NAME AND 
DESCRIPTION

Transistor, J-FET, 
N-Channe1: 
MFR 17856, 
PN U1899RR
Transistor, J-FET, 
P-Channe1:MFR 17856,PN P1087E| 
Resistor, Fixed, 
Composition, 100K, 
±10%, 1/4W: 
MIL Type 
RCR07G104KM
Resistor, Fixed, 
Composition, 39OK, 
±10%, 1/4W: 
MIL Type 
RCR07G394KM

Res istor, 
Compos it ion, 
±10%, 1/4W: 
MIL Type 
RCR07G103KM

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±10%, 
1/4W: MIL Type 
RCR07G681KM

Resistor, Fixed, 
Composition, 1,8K, 
±10%, 1/4W: 
MIL Type 
RCR07G182KM

Resistor, Fixed, 
Composition, IK, 
±10%, I/4W: 
MIL Type 
RCR07G102KM
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TABLE 1. PARTS LIST (Cont)

NO 11 S NOTES

IR30

I
R40R31

R41R32

Rl>2R33

R3*+ R43,R^

R35
TPI

R36 <1U1

IU2
R37

VR 1

R38

I

I
I6

REF 
desk;

NAME AND 
DESCRIPTION

FIG.
NO.

Resistor, Fixed, 
Filrrf, 68K,±2%, 1/4W: 
MIL Type 
RL07S683G

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O2KM

Integrated Circuit 
MFR 07263, 
PN UJG7812393
Integrated Circuit 
MFR 04713, 
PN MC334OP

FIG.
NO. RLE

DI SIG
R39

Resistor, Fixed, 
Composition, IK, 
±10%, I / 4W: 
MIL Type 
RCR07G102KM

NAME AND 
DESCRIPTION

Res i stor, Fixed 
Composition, 15K, 
±5%, 1/4W: 
MIL Type 
RCRO7G153JM

Resistor, Fixed, 
Film,10K,±2%,1/4W: 
MIL Type 
RLO7S1O3G

Resistor, Fixed, 
Composition, 100K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O4KM

Diode, Zener, 
8.2V: Type 1N4738

Resistor, Fixed, 
Compos i t ion, 
220 ohms,±10%,1/4W:
MILT ype 
RCRO7G221KM

Resistor, Fixed, 
Composition, 1.2K, 
±10%, 1/4W: 
MIL Type 
RCR07G122KM
Resistor, Fixed, 
Film, 12K, ±2%,1/4W: 
MIL Type 
RL07S123G

Resistor, Fixed, 
Composition, 56K, 
±10%, 1/4W: 
MIL Type 
RCR07G563KM

Resistor, Fixed, 
F ilm,20K,±2%,1/4W: 
MIL Type
RL07S203G________

Resistor, Fixed, 
Compos i t ion, 
10K, ±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Compos i t ion, 
IK, ±5%, 1/4W: 
MILT ype 
RCRO7G1O2JM

Resistor, Fixed, 
Compos i t ion, 
47OK,±1O%,1/4W: 
MIL Type 
RCR07G474KM
Jack, Test Point, 
PC Board, White: 
MFR 14304, 
PN J60-0001-001
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TABLE 2. INDEX OF MANUFACTURERS' CODES

I MFR CODE MFR NAME AND ADDRESS

I 04713

07263

12040

12954

14304

I 17856

56289

I
I

7/8

Sprague Electric Company-
North Adams, Massachusetts 01247

Motorola, Inc.
Semiconductor Products Division 
5005 East McDowell Road 
Phoenix, Arizona 85036

Fairchild Semiconductor
A Division of Fairchild Camera & Instrument Corp. 
464 Ellis Street
Mountain View, California 94042

National Semiconductor Corp.
P.O. Box 443 Commerce Drive
Danbury, Connecticut 06810

Dickson Electronics Corp. 
8700 E. Thomas Road 
P.O. Box 1390 
Scottsdale, Arizona 85252

Harris Corporation
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

Siliconix, Inc.
2201 Laurelwood Road
Santa Clara, California 95054
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AFC GROUP

I GENERAL DESCRIPTION1.

I
I Gnd = Lock

0 to +9V

I

TECHNICAL CHARACTERISTICS2.

I

I

I SEMICONDUCTOR COMPLEMENT3.

TYPE DESCRIPTION

741 OP AMP

Dual OP AMP

1

Signal Inputs:
AFC Reference
AFC Signal

Control Inputs:
Break Lock
VFO Local Control

Voltage
AFC Memory

Disable
AFC Remote Manual

Tune In 
Local/Remote 
AFC Enable 
AFC Memory Disable

Remote

1. 75 MHz, -10 dBm
1.75 MHz, -20 dBm

Control Inputs:
Coherent AGC from AFC 
-6dB Carrier Suppression 
-16 dB Carrier Suppression 
-20 dB Carrier Suppression 
AGC to IF Amplifiers

Control Outputs:
AFC Error;
AFC Lock Indicator

^Signal levels measured with AFC locked 
and with -6 dB carrier suppression.

*Signal Inputs:
IF Input; 1.75 MHz, -101 dBm to -26 dBm

*Signal Outputs:
AFC Signal; 1.75 MHz, -20 dBm

AR5
QI & Q2
Q3

AFC Memory Remote 
Indicator

AFC Lock Remote
Indicator

Coherent AGC out

MC1458-
CPl 

8007C 
2N2222 
2N2907

FET input OP AMP
Transistor, NPN
Transistor, PNP

0 to +9V
+15V
+15V
+15V
0 to +9V

Dimensions:
4. 875H x 5. 05W (inches)
12. 38H x 12. 83W (cm)

Power Requirements:
+15Vdc
-15Vdc

+15V, local = -15V
+15V enabled
+5V = disable

+15V breaks lock
-6 to +6V

+15V Disables 
memory

-6 to +6V

Dimensions:
4. 875H x 5. 05W (inches)
12. 38H x 12. 83W (cm)

Power Requirements:
+15Vdc
-15Vdc

A2A6A5
Weight:

5 ounces (141.7 grams)

REF, DESIG.

A2A6A4
ARI through
AR3
AR4

A2A6A4
Weight:

5 ounces (141.7 grams)

The automatic frequency control circuits on 
Phase Detector PWB AssemblyA2A6A4 and 
AFC IF Amplifier PWB Assembly A2A6A5 
maintain zero frequency error in the receiv
er when the AFC mode of operation is used. 
These circuits detect the phase error in the 
1. 75 MHz IF signal from IF Filter PWB 
Assembly A2A6A10 and generate an error 
signal that tunes the VCO (located in Trans
lator Assembly A2A15) in the direction re
quired to reduce the error. Block diagrams 
of the two assemblies are shown on the 
cover of this section.

-6V to +6V
Gnd = Lock

AFC Memory Indicator Gnd = Memory
Gnd = Memory
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3.

TYPE DESCRIPTION

P1087EQ10

U1899EQll

I
Q15 P1087E

Q24 U1899E

I
OP AMP741

CIRCUIT DESCRIPTION4.

CAUTION

I
2

O

The AFC circuits are shown schematically 
in figures 6 and 8. The following circuit 
description is based on the functional block 
diagram of the AFC loop shown in figure 1.

Q12
Q13
Q14

QI 6 through Q20
Q21
Q22
Q23

U1
U2 & U3

2N2222
2N2907
U1899E

3N172
2N2222
U1899E

2N2222 
2N2907 
2N2222
P1087E

NE555V
SRA-1

5082-3081 
5082-3168 
1N3064

2N2222 
1N4736A

Diode
Diode
Diode

Transistor, NPN 
Diode, Zener, 6. 8V

Amplifier gain is automatically controlled 
by a 0 to +9 Vdc coherent AGC signal which 
is developed by Phase Detector PWB 
Assembly A2A6A4. The AGC voltage is 
shaped by diode shapers consisting of oper
ational amplifiers ARI and AR2 and associ
ated components, and then applied to atten
uator diodes CR1 through CR4. The 1.75 
MHz signal is then filtered and fed into a 
switched attenuator. Here the signal level 
is adjusted so that the attenuator output 
level is equivalent to a -20 dB suppressed 
carrier. For example, if the carrier level 
is -6 dB or -16 dB, it will be attenuated 
14 dB or 4 dB, respectively, so that the 
attenuator output level corresponds to -20 
dB carrier level. The output from the 
attenuator is amplified in another IF ampli
fier and exits the pw board at A5P3.

The 1. 75 MHz signal from the AFC IF Amp
lifier pw board enters the Phase Detector 
at A4P3. The signal is amplified by IF 
amplifiers Q4 and Q5 and applied to P and Q 
phase detectors U2 and U3. A 1. 75 MHz 
reference signal from VFO/BFO PWB 
A2A15A2 is also applied to the phase detec
tors via a 90° phase shifter. The phase 
relationships of these signals determine 
whether the AFC loop is in a "locked" or 
"pre-locked" state. Prior to lock, FET 
switch Q10 is biased on, and Qll is off. 
In this condition pre-lock AGC is derived 
from peak detector CR1. The ratio of lock 
to pre-lock gain is determined by R23.

The RF-550 should never be 
operated with coherent AGC 
selected when not in the AFC 
mode.

A single 1. 75 MHz signal from the 500 Hz 
CW Filter (P/O IF Filter PWB A2A6A10) 
enters AFC IF Amplifier PWB A2A6A5 at 
A5P2. The incoming 1.75 MHz signal is 
amplified in an IF amplifier network.

CR1 through CR4
CR5 through CR7
CR8 through
CR14
QI through Q8
VR1

4.1 AFC IF AMPLIFIER PWB 
ASSEMBLY A2A6A5

REF, DESIG.
A2A6A4 (Cont)
Q4 through Q7 
Q8
Q9

A2A6A5
ARI & AR2

4.2 AFC PHASE DETECTOR PWB 
ASSEMBLY A2A6A4

SEMICONDUCTOR COMPLEMENT 
(Continued)

Transistor, NPN
Transistor, PNP
Transistor, J-FET,

N-Channel
Transistor, J-FET, 

P-Channel
Transistor, J-FET,

N-Channel
Transistor, MOS-FET
Transistor, NPN
Transistor, J-FET,

N-Channel
Transistor, J-FET,

P-Channel
Transistor, NPN
Transistor, PNP
Transistor, NPN
Transistor, J-FET,

P-Channel
Transistor, J-FET, 

N-Channel
Monostable Multivibrator
Mixer, Double

Balanced
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4. 3 AFC LOOP

I

3/4

Prior to lock, loop filter AR5 is ac coupled 
through C34 to the P detector output. DC 
feedback resistor R41 limits the gain and 
reduces the effect of de offsets in the filter. 
FET switch Q12 is closed to provide de 
feedback, causing AR5 to function as a loop 
filter.

As the IF frequency input approaches the 
1.75 MHz reference frequency, a difference 
frequency "beat note" appears in the phase 
detector outputs. As the "beat note" be
comes lower in frequency, the de component 
increases in level. The de level is ampli
fied and integrated by correlation filter 
(P/O AR4) and eventually becomes large 
enough to cause lock comparator (P/O AR4) 
to switch. The increasing de level also 
passes through FET switch Q14 (if biased 
on) and is applied to the VCO causing it to 
move toward zero beat.

An AFC memory circuit is used to hold 
receiver tuning should the input signal 
momentarily fade below the "hold-in" thresh-

It is important in understanding AFC circuit 
operation to look at the other elements in 
the loop outside of the AFC circuits. Refer 
to figure 1 for the following discussion.

Prior to lock, FET switch Q15 is biased on 
enabling the AFC manual tune circuit; how
ever, as soon as a positive voltage is 
applied to the switch it is biased off, dis
abling the manual circuit and placing the 
AFC loop in automatic control.

old. Should this condition occur, a 15 
second +15 Vdc pulse from monostable 
multivibrator U1 causes the VCO tuning 
circuitry to remain in the lock configuration 
and lights the AFC MEMORY indicators. 
C37 continues to supply the required tuning 
signals to the VCO as long as the 15 second 
pulse continues. If the received pilot car
rier, remains below the hold in threshold 
for more than 15 seconds, the VCO tuning 
circuitry reverts to the pre-lock configura
tion, C37 discharges through Q12, and the 
lock sequence must start again. A +15 Vdc 
signal from either S8 or Sil will either 
disable the memory circuit or break loop 
lock, respectively.

Starting at the input to the VCO, the loop 
filter output controls the VCO located in 
Translator Assembly A2A15. The VCO 
output frequency is applied to Low Band 
PLL Assembly A2A14 where it is mixed, 
divided, fed through a phase detector, and 
used to control the 32.5 to 33.5 MHz VCO. 
The resultant frequency is fed through High 
Band PLL Assembly A2A8 and becomes the 
injection to the first mixer, where it is used 
to translate the received signal to the first 
IF frequency. The signal is then amplified 
and applied to the second mixer, where it 
is translated to the second IF frequency. 
The next element in the signal path is the 
500 Hz CW filter. This element serves two 
distinct purposes: (1) Selects the desired 
carrier and rejects sidebands which could 
create a false lock. (2) Reduces the overall 
receiver noise bandwidth. From the CW 
filter the IF signal is applied to the AFC IF 
amplifier and then to the Phase Detector 
assembly. (These elements are covered in 
paragraphs 4.1 and 4.2). From here the 
loop starts again.

When the lock comparator switches, its 
output goes from -15 Vdc to +15 Vdc. This 
biases off FET switch Q10 and biases on 
FET switch Qll switching AGC from pre
lock to post-lock operation. The +15 Vdc 
also biases on FET switch Q9, shorting 
C34 and de coupling the loop filter to the 
P detector output. FET switch Q12 opens 
the R41 feedback circuit and ac coupling 
is effected through C37. DC offset is 
no longer important since errors are now 
corrected by the feedback action of the AFC 
loop. The +15 Vdc output from the lock 
comparator also turns on the AFC LOCK 
indicators.
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A2A6A4A2A6A5

■H

1ST MIXER 2ND MIXER

■u□4

>+15

I■H

"MEMORY"

<> LO I | 1.75 MHZ

I
I -M-

-x- 44

>+15 I—ll~i
)"LOCK"

*b05 I0I FAMPL

-15

XLOCK

>+15

j

HIGH BAND MODULE LOW BAND MODULE

<10 +-*— VCOOSC.
40 TOX
10 MHZ

250 HZ/v = 1571 RAD/v

100 KHZ REF >■ -<35MHZ160 MHZ> 1KHZ REF>
1 MHZ 1 KHZ

100 KHZ 10 KHZ10 MHZ 100 HZ

Figure 1. Functional Block Diagram

5/6

o+15 

r

AGC
SHAPER
ARI

198.25 TO
198.35 MHZ

REDUCED 
CARRIER SW

VCO 
1.57 XIOG 
RAD

90” PHASE 
SHIFTER

AFC ON + 
AFC OFF -

MEMORY 
TIMER

(OPEN DURING PHASE 
LOCK OR MEMORY TIMING)

HALF OCTAVE
FILTERS

RF
AMPL

158.25
MHZ IF

IF 
AMPL 
1.75 MHZ

CW FILTER 
500 HZ BW

OELAYEO AGC, 
SHAPER 
AR2

IF
AMPL

IF
AMPL

ATTENUATOR 
-6,-16,-20DB

32.5 TO
33.5 MHZ

COHERENT
AMPLITUDE
DETECTOR ’

PHASE 
DETECTOR 
70 MV/RAD

PHASE 
DETECTOR

FET
SW

FET
9W

CORRELATION 
FILTER

LOOP 
FILTER

FET
SW

LOCK
COMPARATOR

FET
SW

36.5 MHZ
±10 KHZ

COHERENT 
AGC OUT,,

FET
SW

IF
AMPL

W 38.25 TO \

38.35 MHZ

I
160 MHZ

PRELOCK

158.35 TO
188.25 MHZ

3.25 TO
3.35 MHZ
100 HZ INCREMENT
OR ± 1000 HZVFO

A VCO MANUAL

< TUNING

r—11—PHASE 
DETECTOR

0-------- N -N101 TO 40 0

if 
AMPL I
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MAINTENANCE5.

I
I
I e.

I

a.

I
I
I

A2A6A5

I
I ♦♦

I
CONNECT TO A2A6A10J2CONNECT TO A2A6A4J3

A2A6A10A2A6A4

I Figure 2. PWB A2A6A5 Test Setup Diagram

7

Turn on RF-550 and tune A2A6A5-T1 
for maximum output.

b. Make test connections as shown in 
figure 2.

RF VOLTMETER 
BOONTON91C 
(OR EQUIVALENT)

RF-550
WITH A2A6A4 AND 
A2A6A10 REMOVED

CARD EXTENDER 
P/0 MRK 1001-0189

h. Turn off RF-550, disconnect test setup, 
and reinstall pw boards.

SIGNAL 
GENERATOR 
HP-606B 
(OR EQUIVALENT)

] ®J J3

d. Connect RF voltmeter to A2A6A4-J3 
using a 50~ohm termination P/O Boonton 
91H.

f. Place REDUCED CARRIER switch (S7) 
in -20 dB position. Adjust A2A6A5-R2 for 
an overall gain of 107 dB.

• -20 dB position; 107 dB gain, -107 
dBm input, 0 dBm output

• -16 dB position; 103 dB gain, -103 
dBm input, 0 dBm output

• -6 dB position; 93 dB gain, -93 dBm 
input, 0 dBm output

© 
J2 u

5.1 AFC IF AMPLIFIER PWB ASSEMBLY
A2A6A5, TEST AND ADJUSTMENT 
PROCEDURES

®® [ 
J1 J2 1 ®J3

Paragraphs 5.1 and 5.2 give the information 
necessary for testing and adjusting PWB 
Assemblies A2A6A4 and A2A6A5. For 
these tests and adjustments, the RF-550 is 
placed on a bench with test connections 
made as shown in figures 2, 3, and 4, and 
AFC and coherent AGC selected at RF-550 
front panel. The pw boards are shown 
schematically in figures 6 and 8.

PWB Assembly A2A6A5 is tested and ad
justed in accordance with the following pro
cedures.

Test equipment required:
• Signal Generator, HP-606B or 

equivalent
• RF Voltmeter, Boonton 91Hor 

equivalent
• Card extender P/O MRK 1001-0189
• BNC-TO-SNAPON Adapter P/O 

MRK 1001-0189

I

g. The following readings should be ob
tained by operating REDUCED CARRIER 
switch through all position:

c. Connect signal generator to A2A6A10- 
J2 using BNC-TO-SNAPON Adapter P/O 
MRK 1001-0189. Adjust frequency to 1. 75 
MHz at -107 dBm.
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I
I
I
I
I

I
I

♦ I
ICONNECT TO A2A6A4J3

A2A6A4 A2A6A10

Figure 3. PWBA2A6A4 Test Setup Diagram

A2A6A4

J1

IFigure 4. PWB A2A6A4 Test Setup Diagram

8

IIiTICqj

J
I

PWB Assembly A2A6A4 is tested and adjusted 
in accordance with the following procedures.

b. Make test connections as shown in 
figure 3.

RF VOLTMETER 
BOONTON 91C 
(OR EQUIVALENT)

CARD EXTENDER 
P/0 MRK 10010189

RF-550
WITH A2A6A10PWB 
REINSERTED

RF-550
WITH A2A6A4 AND 
A2A6A10 REMOVED

ANTENNA 
INPUT

g. Connect de digital voltmeter to A2A6A5- 
TP1, and adjust RF gain control to obtain a 
reading of 4. OV. Increase signal input to^-7ty&<> 
1 mV, RF voltmeter should read 45 mV.
If not, adjust A2A6A5R3 for voltmeter 
reading of 45 mV.

SIGNAL 
GENERATOR 
HP-606B 
(OR EQUIVALENT)

SIGNAL
GENERATOR’
HP-606B
(OR EQUIVALENT)

a. Test equipment required:
• Signal Generator, HP-606B or 

equivalent
• RF Voltmeter, Boonton SIH or 

equivalent
• DC Digital Voltmeter
• Oscilloscope, Tektronix 453 or 

equivalent
• Card extender P/O MRK 1001-0189
• BNC-TO-SNAPON Adapter P/O

MRK 1001-0189

® 
J2

c. Set REDUCED CARRIER switch (S7) to 
-20 dB position.

5.2 AFC PHASE DETECTOR PWB 
ASSEMBLY A2A6A4 TEST AND 
ADJUSTMENT PROCEDURES

®® [
JI J2

h. Make test connections as shown in 
figure 4.

d. Set signal generator for 1. 75015 MHz 
at - 1.2 dBm. Connect signal generator to 
A2A6A10-J2.

] ®
J3

] ®
J3

CONNECT TO A2A6A10J2

e. Connect RF voltmeter to A2A6A4-J3 
using terminated BNC adapter P/O 
Boonton 91C. Adjust A2A 6A5-R2 for 0 dBm.

* (107 dB gain). S',)

f. Select -6 dB position with REDUCED 
CARRIER switch (S7).
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I
I
I j. Set signal generator to 6. 43015 MHz at

I
NOTE

I
PARTS LIST6.I

I
7.

NOTICE

I 9

1

t. Turn off RF-550 and disconnect test 
setup.

i. Connect signal generator to antenna 
input (JI), place PWB A2A6A4 on a card 
extender, and reinsert PWB A2A6A10. 
Select AFC tuning mode.

k. Measure voltage at A2A6A4-R64 wiper 
and adjust for a reading of-0.8V + .IV.

1. Slowly decrease signal generator fre
quency until green LOCK indicator lights.

m. Measure signal level at A2A6A4-J3 using 
unterminated 91H probe tip, and note the the 
reading. Depress green LOCK indicator. Level 
should increase 7dB. If not, adjust A2A6A4- 
R23 until a 7 dB difference occurs between 
locked (LOCK indicator lighted) and unlocked 
(LOCK indicator depressed) conditions.

In some instances , the Integrated Circuit (IC) component types 
listed herein differ from those of the actual component. These 
components aqe physically and electronically interchangeable. 
Either type can be used for replacement purposes.

10 dB. Select -20 dB position with RE
DUCED CARRIER switch. Meter reading 
should increase 4 dB.

r. Return REDUCED CARRIER switch to 
-6 dB position and monitor A2A6A4-TP1 
with oscilloscope.

s. Adjust A2A6A4-R44 so that the oscillo
scope trace does not drift when A2A6A10 
is momentarily removed and reinstalled.

The oscilloscope trace may rise 
slightly but should return to 
reference position. It may be 
necessary to use a synthesizer 
for this adjustment as any fre
quency drift will cause the trace 
to move.

Figures 5 through 8 are component location 
and schematic diagrams for AFC IF Ampli
fier and AFC Phase Detector PWB Assem
blies.

COMPONENT LOCATION
AND SCHEMATIC DIAGRAMS

Table 1 is a listing of all parts in the AFC 
IF Amplifier and AFC Phase Detector PWB 
Assemblies. Manufacturer Codes are 
listed in table 2.

|x?,2

J. oct GLgUcLl CLIAJX LL7 . ‘iOVJ.U IVILIZ^ U.L

uV, and tune RF-550 to 6.4300 MHz. G5B 
Rotate RF gain control fully clockwise and 
select AGC FAST. A low frequency audio 
tone should be heard.

ffi. '' P- Increase input level to . 630V and
I adjust A2A6A5-R1 for a reading of 9. 0V.

0 / / y Q- Reduce signal input to 100 uV and

' J ' note RF LEVEL meter indication. Select
■ -16 dB position with REDUCED CARRIER
■ switch. Meter reading should increase

n. Remove PWB A2A6A4 from card ex
tender and reinsert in RF-550.
Select ■poslflo-r,
o. Set input level to 100 uV. Select co

herent AGC and monitor A2A6A8-TP1. 
Adjust A2A6A5-R3 foi' a reading of 4. 0V.
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TABLE 1. PARTS LIST

I
sons NOTES IC31, C32

IA2A6A4
C33

I
C34

ARlt

AR5
Not UsedC35

I036Cl to CU

I
C5 037

I
IC38C6 to C26

Cj
C27

I
028

042

C29

C43, 044

030

10

J
I

F ixed, 
> PF,

AR 1 to
AR3

C39 to
C41

RET
DI SIG

FIG.
NO.

Phase Detector
PWB Assembly:
MFR 14304,
PN 1920-2000

Integrated Circuit: 
MFR 14304, Type 741 
PN D5O-OOO1-OO3

Capacitor, Fixed, 
Mica, 3900 pF, ±5%, 
500V: MIL Type 
CMR06F392J0DL

FIG.
NO

NAME AND 
DESCRIPTION

Card Cage Assembly: 
MFR 14304, 
PN 1920-1300

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Mica, 910 pF, ±5%, 
500V: MIL Type 
CMR06F911JODL

REF desk;
A2A6

Capacitor, Fixed, 
Mica, 1800 pF, ±5%, 
500V: MIL Type 
CMR06F182JODL

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954 
PN D1OGSC35M

Capacitor, Fixed, 
Tantalum, 40 pF, 
+75-15%, 15V: 
MFR 56289
PN 113D406C7015G1

Integrated Circuit: 
MFR 04713, 
PN MC1458CP1
Integrated Circuit: 
MFR 32293, 
PN 8007C
Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D1OGSC35M
Capacitor, Fixed, 
Ceramic, 0.47 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-474
Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304 
PN Cl 1-0005-104
Capacitor, Fixed, 
Mica, 3900 pF, ±5%, 
500V: MIL Type 
CMR06F392J0DL
Capacitor, Fixed, 
Mica, 1800 pF, ±5%, 
500V: MIL Type 
CMR06F182J0DL

Capacitor, Fixed, 
Cerami c, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, I 
Plastic, 10 
±10%, 30V: 
MFR 12517, 
PN E12A106KSC

Capacitor, Fixed, 
Mylar, 1 pF, ±10%, 
100V: MFR 14304, 
PN C8043

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O3

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104
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I TABLE 1. PARTS LIST (Cont)

SO I ISsoil s

I
C46, C47

I Not UsedJI

J2, J3
C48

Inductor, Fixed, 
RF, 6.8 pH: 
MIL Type LT4K091

LI, L2

C49
L3 to L9

I C50, C51 Not UsedPI
P2, P3

C52 NPN:QI, Q2

PNP:Q3

C53I NPN:Q4 to Q7

PNP:Q8

C54, C55 Q9

I Q10C56

I
QI 1

C57

MOS-Q12 , nua • 
3N172I NPN:Q13

I
I 11

F ixed, 
-I pF,

CR1 to 
CR20

T rans istor 
FET: Type •

I IG.
NO.

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

I IG 
NO

I

Fixed, 
,’.7 uF,

Rl I 
DI sit;

C45

RLI
DI SIG

C58

Transistor, J-FET, 
P-Channel: 
MFR 17856, 
PN P1087RR

Transistor, J-FET, 
N-Channel: 
MFR 17856, 
PN U1899RR

Transistor, J-FET, 
N-Channel: 
MFR 17856, 
PN U1899RR

Connector, Bulkhead 
Subminiature: 
MFR 98291, 
PN 52-026-9120

NAM I. AND 
DLSC RIP I ION

Capacitor, Fi;
Ceramic, 0.47 
±20%, 50V: 
MFR 14304.
PN Cl 1-0005-474
Diode: Type 1N3064

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

1^2

Trans i stor, 
Type 2N2907

Trans istor, 
Type 2N2907

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D10GSC35M

Trans istor, 
Type 2N2222

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

T ransi stor, 
Type 2N2222

Trans i stor, 
Type 2N2222

Inductor, Fixed, 
RF, 1000 pH: 
MIL Type LT1OKO36

Capacitor, Fixed, 
Ceramic, 0.47 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-474

Connector, Coax i a 1:
MFR 98291, 
PN 52-053-0000

Capacitor, Fixed, 
i Ceramic, 0.01, ±20%, 
50V: MFR 14304, 
PN Cl 1-0005-103

Capaci tor, Fi 
Ceramic, 0.01 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O3

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D10GSC35M

NAM1 AND
DI SCRIP I ION ___

Capacitor, Fixed, 
Mylar, 1 pF, ±10%, 
100V: MFR 14304, 
PN C8043
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ITABLE 1. PARTS LIST (Cont)

I
NOILS NOTES IQU R5

I
Q15

R6 I
NPN:

R7 to R9
Q21

Q22 NPN:

RIO
Q23

Q24 R1 1

R1 IR12

R2
R13

I
R3 IR14

R4
R15 cu,

10K,

12

lTT|

REF 
desk;

REE
DI SIG

NAME AND 
DESCRIPTION

F ixed, 
>n, 
±10%, 
Type

Q16 to 
Q20

Resistor, Fixed, 
Compos i t ion, 1 OK, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 1.5K, 
±10%, 1/4W: 
MIL Type 
RCR07G152KM

FIG.
NO.

FIG.
NO.

NAME AND 
DESCRIPTION

Transistor, J-FET, 
P-Channe1: 
MFR 17856, 
PN P1O87RR

Transistor, J-FET, 
N-Channel: 
MFR 17856, 
PN U1899RR

Transistor, PNP: 
Type 2N2907

Res istor 
Compos it 
10 ohms, . 
1/4W: MIL 
RCR07G100KM

Resistor, I 
Compos i t ioi 
330 ohms, ■ 
1/4W: MIL ‘ 
RCRO7G331KM

, Fixed, 
ion, 
±10%, 
Type

Resistor, Fixed, 
Compos i tion, 
150 ohms, ±10%, 
1/4W-. MIL Type 
RCRO7G151KM

Transistor, J-FET,
N-Channe1:
MFR 17856,
PN U1899RR

Transistor, J-FET, 
P-Channel: 
MFR 17856, 
PN P1O87RH

T rans i stor, 
Type 2N2222

T r?ns i stor, 
Type 2N2222

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G471KM

Resistor, Fixed 
Composition, 1 
±10%, 1/4W: 
MIL Type 
RCR07G103KM

Resistor, Fixed, 
Compos i t ion, 
18 ohms, ±5%, 1/4W: 
MIL Type 
RCR07G180JM

Resistor, Fixed, 
Compos i t ion, 
330 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G331JM

Resistor, Fixed, 
Compos it ion, 
270 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G271KM

Resistor, Fixed, 
Compos i t ion, 
270 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G271JM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCR07G471KM



I AFC GROUP

I TABLE 1. PARTS LIST (Cont)

NOTES NOTES

I R 16 R25

I
R26R17I

I R18 R27

I
R28R19

I R20

I R32R21

L>
R33R22

I R34R23

R24
R35

I
I
I 13

REF 
DESIG

NAME AND 
DESCRIPTION

REF
DESIG

NAME AND 
DESCRIPTION

FIG.
NO.

FIG.
NO.

R29 to
R31

Resistor, Fixed, 
Compos i t ion, 
10 ohms, ±10%, 
1/4W: MIL Type 
RCR07G100KM

Fixed, 
>n, 
±10%, 
Type

Resistor, Fixed, 
Compos i t ion, 
150 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G151KM

Resistor, I 
Compos i t i oi 
270 ohms, : 
1/4W: MIL ' 
RCRO7G271KM
Resistor, Fixed, 
Compos i t ion, 
10 ohms, ±10%, 
1/4W: MIL Type 
RCR07G100KM

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O2KM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G471KM

Resistor, Fixed, 
Composition, IKj 
±10%, 1/4W: 
MIL Type 
RCR07G102KM

Resistor,Variable, 
IK: MFR 80294, 
PN 3299X-1-102

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCR07G102KM

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCR07G102KM

Resistor, Fixed, 
Compos i tion, 
51 ohms, ±5%, 1/4W: 
MIL Type 
RCR07G510JMResistor, Fixed, 

Composition, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCR07G471KM

Resistor, Fixed,
Composition, 10K,
±10%, 1/4W:
MIL Type
RCR07G103KM

Resistor, Fixed, 
Compos i t ion, 
10 ohms, ±10%, 
1/4W: MIL Type 
RCR07G100KM

Resistor, Fixed, 
Compos it ion, 
330 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G331KM

Resistor, Fixed, 
Composition, 1.5K, 
±10%, 1/4W: 
MIL Type 
RCRO7G152KM



IAFC GROUP

TABLE 1. PARTS LIST (Cont)

I
NOTESNOTES I

I
R47R37 I

IR48
R38

I
R49

R39

IR50
R40 Not Used
R41

R51 I
R42

cjR52

IR43

R53 I
R44

R54
Rl»5

I
I14

Resistor, Fixed, 
Composition, 1.5M, 
±10%, 1/4W: 
MIL Type 
RCRO7G155KM

Resistor, Fixed, 
Composition, 27OK, 
±5%, 1/UW: 
MIL Type 
RCR07G274JM

Resistor, Variable, 
10K: MFR 80294, 
PN 3299X-1-103

FIG.
NO.FIG.

NO.
NAME AND 
DESCRIPTION

Resistor, Fixed, 
Compos i t i on, 
51 ohms, ±5%, 1/4W: 
MIL Type 
RCRO7G51OJM

REF 
desk;

R36
REF
DI-.SIG

R46

Resistor, Fixed, 
FiIm, 47 ohms, 
±2%, 1/4W: 
MIL Type 
RL07S470G

NAME AND
DESCRIPTION

Resistor, Fixed,
Composition, 5&K,
±5%, 1/UW:
MIL Type
RCR07G563JM

Resistor, Fixed,
Composition, 10K,
±5%, 1/4W:
MILT ype
RCRO7G1O3JM

Resistor, Fixed,
Composition, 100K,
±10%, 1/4W:
MIL Type
RCR07G104KM

Resistor, Fixed, 
Film, 10K, ±2%, 
1/4W: MIL Type 
RLO7S1O3G

Resistor, Fixed, 
Composition, 150K, 
±5%, 1/4W: 
MIL Type 
RCR07G154JMResistor, Fixed,

Composition, 8.2K,
±10%, 1/4W:
MIL Type
RCR07G822-KM

Resistor, Fixed, 
Composition, IM, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O5KM

Resistor, Fixed, 
Composition, 18K, 
±5%, 1/4W: 
MIL Type 
RCR07G183JM

Resistor, Fixed, 
Composition, 27K, 
±5%, 1/4W: 
MIL Type 
RCRO7G273JM

Resistor, Fixed, 
Composition, IM, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O5KM

Resistor, Fixed,
Composition, IK,
±5%, 1/4W:
MIL Type
RCR07G102JM

Resistor, Fixed,
Composition, 56K,
±5%, 1/4W:
MIL Type
RCR07G563JM

Resistor, Fixed, 
Compos i tion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCR07G471KM



I AFC GROUP

I TABLE 1. PARTS LIST (Cont)

NOTESNoll s

I R55

I R65

R56

R66

R57

R67

R58I
R68I R59

I
R60

R73

R61

I R74

I R62

R75

R63

I
I

15I

FIG. 
NO.

R69 to 
R72

FIG.
NO.Rl I 

1)1 SIG

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor. Fixed, 
Composition, 10K, 
±5/, 1/4W: 
MIL Type 
RCRO7GIO3JM

F ixed, 
, 10K,

RLI
DI SIG

R64

N\\’l \N|.
DlMKlI’i; \

Resistor, Fi*ed,
Composition, 150K,
±5%, 1/^W:
MIL Type
RCR07G154JM

Resistor, Fixed, 
Compos i tion, 
27 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G27OKM

Resistor, Fixed, 
Composition, 270K, 
±5%, 1/4W: 
MIL Type 
RCR07G274JM

NAME AND 
DESCRIPTION

Resistor, Variable, 
IK: MFR 80294, 
PN 3299X-1-102

Resistor, Fixed, 
Composition, 22K, 
±10%, 1/4W:
MIL Type 
RCR07G223KM

Resistor, Fixed,
Composition, 10K,
±10%, 1/4W:
MIL Type
RCR07G103KM

Resistor, Fixed,
Composition, 12K,
±10%, 1/4W:
MIL Type
RCR07G123KM

Res i stor, F i. 
Compos i t ion, 
±10%, 1/4W: 
MIL Type 
RCR07G103KM

Resistor, Fixed, 
Composition, 15K, 
±10%, 1/4W: 
MIL Type 
RCR07G153KM

Resistor, Fixed,
Composition, 47K,
±5%, 1/4W:
MIL Type
RCR07G473JM

Resistor, Fixed, 
Composition, I OK, 
±10%, 1/4W: 
MIL Type 
RCR07G103KM

Resistor, Fixed,
Composition, 1.5M,
±10%, 1/4W:
MIL Type
RCRO7G155KM

Resistor, Fixed,
Composition, 33OK,
±5%, 1/4W:
MIL Type
RCRO7G334JM

Resistor, Fixed, 
Compos i t ion, 
10 ohms, ±10%, 
1/4W: MIL Type 
RCR07G100KM

Resistor, Fixed, 
Composition, 6.8K, 
±5%, 1/4W: 
MIL Type 
RCR07G682JM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±5%, 
1/4W: MIL Type 
RCR07G471JM



IAFC GROUP

ITABLE 1. PARTS LIST (Cont)

I
NOTESNOILS IR76

I
R87R77 I
R88R78

IR89R79, R80

IR90R81

R91, R92R82

•*
R93R83

I
R94R84

R85

I
I
I16

I

REF 
DESIG

FIG.
NO.

FIG.
NO.

Resistor, Fixed, 
Composition, 22K, 
±10%, 1/4W: 
MlL Type 
RCR07G223KM

R95 to
R97

NAME AND 
DESCRIPTION

F i xed,
, 10K,

REF
DESIG

R86

NAME AND
DESCRIPTION

Resistor, Fixed,
Composition, 47K,
±10%, 1/4W:
MIL Type
RCRO7G473KM

Res i stor, F i. 
Compos it ion, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor; Fixed,
Composition, 6.8K,
±10%, 1/4W:
MIL Type
RCR07G682KM

Resistor, Fixed, 
Composition, 18K, 
±10%, 1/4W: 
MIL Type 
RCRO7G183KM

Resistor, Fixed, 
Composition, 18K, 
±10%, 1/4W: 
MIL Type 
RCR07G183KM

Resistor, Fixed, 
Composition, 22K, 
±10%, 1/4W: 
MIL Type 
RCR07G223KM

Resistor, Fixed, 
Composition, 47K, 
±10%, 1/4W: 
MIL Type 
RCR07G473KM

Resistor, Fixed,
Composition, 22K,
±10%, 1/4W:
MIL Type
RCR07G223KM

Resistor, Fixed, 
Composition, 27K, 
±10%, 1/4W: 
MlL Type 
RCR07G273KM

Resistor, Fixed, 
Composition, 22K, 
±10%, 1/4W: 
MIL Type 
RCR07G223KM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCRO7G472KM

Resistor, Fixed,
Composition, 10K,
±10%, 1/4W:
MIL Type
RCRO7G1O3KM

Resistor, Fixed, 
Composition, IM, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O5KM

Resistor, Fixed, 
Compos i t i on, 
51 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G51OJM

Resistor, Fixed, 
Compos i tion, 
10 ohms, ±10%, 
1/4W: MIL Type 
RCR07G100KM

Resistor, Fixed,
Composition, 1.5M,
±10%, 1/4W:
MIL Type
RCRO7G155KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM



I AFC GROUP

I TABLE 1. PARTS LIST (Cont)

I
NOILSNOH S

I
R99

C11, C12

I
T1

C13, C14
TP 1

TP2
Cl 5

TP3

C16
Ul

I
U2, U3

F ixedC17, C18

A2A6A5

C1 9

I ARI, AR2

I C20, C21
Cl to C6

F ixed,C22, C23
C7, C8I

I
I 17

MG.
NO

FIG.
NO.

Integrated Circuit: 
MFR 18324, 
PN NE555N
Mixer, Double
Ba lanced:
MFR 15542,
PN SRA-1

Integrated Circuit: 
MFR 14304, Type 741 
PN D5O-OOO1-OO3

Rl I 
disk;

R98

Test Point, Orange: 
MFR 74970, 
PN 105-1106-001

Test Point, Red: 
MFR 74970, 
PN 1O5-HO2-OO1

AFC-IF Amplifier 
PWB Assembly: 
MFR 14304, 
PN 1920-2030

RLI
DI SIG

C9, CIO

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, F ■*.«=« 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

rtTJ

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D10GSC35M

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

NAMl AND
DI SCRIP I ION 

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCR07G103KM

Resistor, Fixed, 
Composition, 51 
Ohms, ±10%, 1/4W: 
MlLType RCR07G510KM
Transformer, Phase 
Shift: MFR 14304, 
PN 1920-0630

Test Point, Brown: 
MFR 74970, 
PN 105-1108-001

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V;
MFR 14304, 
PN Cl 1-0005-104



IAFC GROUP

ITABLE 1. PARTS LIST (Cont)

I
NOTESNOII S IC24

IL7

C25

L8

L9C26

Fixed, RFLIO

C27, C28 I
Not UsedPlC29

P2, P3

INPN:QI t<J Q8

R1

•IC44,C45

R2

I
IR3

Diode: Type 1N3064 IR4

Not UsedJI

IJ2, J3

I
18 I

J
I

C30 to 
C43

NAM! AND 
DI.SCRIP HON

FIG
NO

Lil to 
L14

FIG.
NO.REF

DI SIG

Inductor, Fixed, RF, 
220 pH: MIL Type 
LT10K020

Capacitor, Fixed, 
Mica, 470 pF, 
±5%, 500V: 
MlL Type 
CMRO6F471JODL

Connector, Bulkhead
Subminiature:
MFR 98291, 
PN 52-026-9120

Inductor, Fixed, RF, 
330 pH: MIL Type 
LT10K024

Connector, Coaxial: 
MFR 98291, 
PN 52-053-0000

name and 
DESCRIPTION

Inductor, Fixed, RF, 
1000 pH: MIL Type 
LT10K036

REF 
DI SIG

LI to L6

CR1 to
CR4
CR5 to
CR7
CR8 to 
CR14

Capacitor, Fixed, 
Ceramic, 0.22 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-224

Inductor, Fiacu, 
390 pH: MIL Type 
LT10K026

Resistor, Variable, 
IK: MFR 80294, 
PN 3299X-1-102

rwj

Resistor, Variable, 
100 ohms: 
MFR 80294, 
PN 3299X-1-101
Resistor, Variable, 
5K: MFR 80294, 
PN 3299X-1-502

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

T rans i stor, 
Type 2N2222

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D1OGSC35M

Inductor, Fixed, RF 
1000 pH: MIL Type 
LT1OKO36

Inductor, Fixed, RF, 
240 pH: MIL Type 
LT10K021

Capacitor, Fixed, 
Tantalum, 1 pF, 
±20%, 20V: 
MFR 12954, 
PN D1R0GSA20M
Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104 
Capacitor, Fixed, 
Ceramic, 0.47 pF, 
±20%, 50V: 
MFR 14304, PN Cl 1-0005-474 
Diode: MFR 28480, 
PN 5082-3081
Diode: MFR 28480, 
PN 5082-3168

Resistor, Fixed, 
Composi tion, 
18 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G18OJM



I AFC GROUP

TABLE 1. PARTS LIST (Cont)

NOTES NOTES

I R5, R6 R15

I
R7 R16

R8 R17

R18R9

I RIO R19

I
R20R1 1

<»
R21R12

R22R13 .eu, 
6.8K,

R23R14 uu, 
12K,

19

REF 
desk; NAME AND 

DESCRIPTION
NAME AND 
DESCRIPTION

FIG.
NO

REF 
DESIG

Resistor, Fixed, 
Composition, 4.7K, 
±5%, 1/4W: 
MIL Type 
RCR07G472JM

Resistor, Fixed, 
Compos i t ion, 
15 ohms, ±5%, 1/4W: 
MIL Type 
RCRO7G15OJM

Resistor, Fixed, 
Compos i t ion,■]K, 
±5%, 1/4W: 
MIL Type 
RCR07G102JM

FIG.
NO.

Resistor,' Fixed 
Composition, (. 
±5%, 1/4W: 
MIL Type 
RCR07G682JM

Resistor, Fixed,
Composition, 12K,
±5%, 1/4W:
MIL Type
RCRO7G123JM

ULI 

Resistor, Fixed, 
Composition, 6.8K, 
±5%, 1/4W: 
MIL Type 
RCR07G682JM

Resistor, Fixed, 
Composition, 12K, 
±5%, 1/4W: 
MIL Type 
RCRO7G123JM

Resistor, Fixed,
Composition, 6.8K,
±5%, 1/4W:
MIL Type
RCR07G682JM

Resistor, Fixed, 
Composition, 12K, 
±5%, 1/4W: 
MIL Type 
RCRO7G123JM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G471JM

Resistor, Fixed, 
Compos it ion, 
390 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G391JM

Resistor, Fixed, 
Compos i t ion, 
33 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G33OJM
Resistor, Fixed, 
Compos i t ion, 
330 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G331JM

Resistor, Fixed, 
Compos it ion, 
330 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G331JM

Resistor, Fixed, 
Compos i t ion, 
47 ohms, ±5%, 1/4W: 
MIL Type 
RCR07G470JM

Resistor, Fixed, 
Composition, 330 
ohms, ±5%, 1/4W: 
MIL Type 
RCRO7G331JM

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±5%, 
1/4W: MIL Type 
RCR07G681JM
Resistor, Fixed 
Composition, 1 
±5%, 1/4W: 
MIL Type 
RCRO7G123JM



IAFC GROUP

ITABLE 1. PARTS LIST (Cont)

I
NOTESSOU S

I
R36R25

I
R37R26

I
R38R27 I

IR39R28, R29

I
R40R30

ClR41, R42R31

R43 IR32, R33

I
Rl<ltR34

20

nrj |Wj

Fixed, 
>n, 
±5%, 
Type

FIG
SO.

FIG.
NO.

Resistor, Fixed, 
Composition, IK, 
±5%, 1/4W: 
MIL Type 
RCR07G102JM

Resistor, Fixed, 
Compos i t ion, 
100 ohms, ±5%, 
1/4W: MIL Type 
RCR07G101JM

Resistor, Fixed, 
Compos i t ion, 
82 ohms, ±5%, 1/4W: 
MIL Type 
RCR07G820JM
Resistor, Fixed, 
Compos i t ion, 
47 ohms, ±5%, 
1/4W: MIL Type 
RCR07G470JM

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±5%, 
1/4W: MIL Type 
RCR07G471JM

Rl I 
1)1 SK.

R24

RLI
DI SIG

R35

Resistor, Fixed, 
Compos i t ion, 
47 ohms, ±5%, 
1/4W: MIL Type 
RCR07G470JM

Resistor, Fixed, 
Compos i t ion, 
56 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G56OJM

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±5%, 
1/4W: MIL Type 
RCR07G681JM

Resistor, Fixed, 
Composition, 6.8K, 
±5%, 1/4W:
MILT ype 
RCR07G682JM

F ixed, 
on, 12K, 

1/4W: 
ype

Resistor, Fixed, 
Composition, 6.8K, 
±5%, 1/4W: 
MIL Type 
RCR07G682JM

Res i stor, 
Compos i t i 
±5%, ' 
MIL T 
RCRO7G123JM

Resistor, Fixed, 
Composition, 6.8K, 
±5%, 1/4W: 
MIL Type 
RCR07G682JM

Res istor, 
Compos i t ion 
220 ohms, 
1/4W: MIL 
RCR07G221JM

Resistor, Fixed, 
Compos i t ion, 
33 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G33OJM

Resistor, Fixed, 
Composition, IK, 
±5%, 1/4W: 
MIL Type 
RCR07G102JM

Resistor, Fixed, 
Compos i tion, 
10 ohms, ±5%,1/4W: 
MIL Type 
RCR07G100JM

NAM I AND 
DI.SCRIP I ION

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G471JM

Resistor, Fixed, 
Compos i tion, 
27 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G27OJM



AFC GROUP

I TABLE 1. PARTS LIST (Cont)

I
NOILSNOI1 S

I R56R45

I
R57R46

R58R47, R48

R59R49

I
R60I R50

R61R51

R62F ixed,R52

R63R53

I R64
R5U Res i stor

R65
R55

I
I

21

u 
I

REF 
1)1 SK,

NAM I AND
DI.SCRIP I ION

I 1G 
NO

RLE 
di-sig

F ixed, 
ohms,

FIG.
NO.

Resistor, Fixed, 
Composition, 10K, 
±5%, 1/4W: 
MIL Type 
RCRO7G1O3JM

Resistor, Fixed, 
Film, 7.5K, ±2%, 
I/4W: MIL Type 
RLO7S752G

Resistor, Fixed, 
Film, 20K, ±2%, 
1/4W: MIL Type 
RLO7S2O3G

Resistor, Fixed,
Composition, 10K,
±5%, 1/4W:
MIL Type
RCRO7G1O3JM

F ixed, 
, ±2%,

name and 
description

Resistor, Fixed, 
Composi t ion, 
180 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G181JM

Resistor, F 
FiIm, 2.4K 
1/4W: MIL 1 
RL07S242G

Resistor, F 
Film, 5.IK, 
1/4W: MIL Type 
RLO7S512G

Resistor, F 
Film, 1.8K 
1/4W: MIL ' 
RLO7S182G

Resistor, Fixed, 
F i Im, 330 ohms, 
±2%, 1/4W: 
MIL Type 
RLO7S331G

Resistor, Fixed, 
FiIm, 270 ohms, 
±2%, 1/4W: 
MIL Type 
RL07S271G

Resistor, Fixed, 
Film, 10K, ±2%, 
1/4W: MIL Type 
RLO7S1O3G

ties iiiui , r

Film, 6.2K 
1/4W: MIL ' 
RL07S622G Resistor, 

Film, 220 
±2%, 1/4W: 
MIL Type 
RL07S221G

Res istor, 
Film, 10K

F ixed, 
±2%, 

Type

F i xed, 
±2%, 

Type

F ixed, 
;, ±2%, 
Type

Resistor, Fixed, 
Compos i t ion, 470 
ohms, ±5%, 1/4W. 
MIL Type 
RCR07G471JM

F i xed, 
r 1 1111, 1 uix, i2%, 

1/4W: MIL Type 
RLO7S1O3G

Resistor, Fixed, 
Film, 2.4K, ±2%, 
1/4W: MIL Type 
RLO7S242G

Resistor, Fixed, 
Film, 10K, ±2%, 
1/4W: MIL Type 
RLO7S1O3G

Resistor, Fixed, 
Film, 15K, ±2%, 
1/4W: MIL Type 
RLO7SI53G
Resistor, Fixed, 
Film, 130K, ±2%, 
1/4W: MIL Type 
RL07S134G
Res istor, Fiacu 
F iIm, 27K, ±2%, 
1/4W: MIL Type 
RL07S273G
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TABLE 1. PARTS LIST (Cont)

NOTESsoil s

T1R66

IT2

R67 TP1

TP2

R68

TP3

VR1

R72

I

Cl

I

22 I

R69 to
R71

Rl I 
1)1 SIG

NAM I AM) 
DI SC RIP I ION

RLI 
DI SIC.

D i ode 
Type

FIG.
NO.

Resistor, Fixed,
Composition, 10K,
±5%, I/4W:
MIL Type
RCRO7G1O3JM

FIG.
NO.

J
ITest Point, Orange 

MFR 74970, 
PN 105-1106-001

Test Point, Red: 
MFR 74970, 
PN 105-1102-001

Transformer, MFR 
14304,PN 1976-3824

Test Point, Brown: 
MFR 74970, 
PN 1O5-HO8-OO1

NAM I. AND
DLSC RI PTION

Resistor, Fixed, 
F iIm, 33 ohms, 
±2%, 1/4W: 
MIL Type 
RLO7S33OG

! Res i stor, F ixed, 
FiIm, IK, ±2%, 
1/4W: MIL Type 
RLO7S1O2G

, Zener: 
1N4736A

Resistor, Fixed, 
Composition, 5.6K, 
±5%, 1/4W: 
MIL Type 
RCR07G562JM

Transformer, IF, 
Tunable: MFR 14304, 
PN 1920-0620

Resistor, Fixed, 
Compos i t ion, 
47 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G47OJM
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TABLE 2. INDEX OF MANUFACTURERS' CODES

MFR NAME AND ADDRESSMFR CODE

04713

12517

12954

14304

15542

17856

18324

28480

32293

56289

23

Motorola, Inc.
Semiconductor Products Division 
5005 East McDowell Road 
Phoenix, Arizona 85036

Harris Corporation
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

Mini-Circuits Laboratory
Div. of Scientific Components Corp. 
2913 Quentin Road
Brooklyn, New York 11229

Siliconix, Inc.
2201 Laurelwood Road
Santa Clara, California 95054

Hewlett-Packard Company
Corporate HQ.
1501 Page Mill Road
Palo Alto, California 94304

Intersil, Inc.
10900 N. Tantau Avenue
Cupertino, California 95014

Sprague Electric Company
North Adams, Massachusetts 01247

Component Research Co. , Inc.
1717 19th Street
Santa Monica, California 90404

Dickson Electronics Corp. 
8700 E. Thomas Road 
P.O. Box 1390 
Scottsdale, Arizona 85252

Signetics Corp.
811 E. Arques
Sunnyvale, California 94086
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ITABLE 2. INDEX OF MANUFACTURERS' CODES (Cont)

IMFR NAME AND ADDI’.ESSMFR CODE

74970

I
I80294

I
98291

24

nrj

Johnson E. F. Company, Inc. 
299 10th Avenue, S. W.
Waseca, Minnesota 56093

Bourns, Inc.
Instrument Division 
6135 Magnolia Avenue
Riverside, California 92506

Sealectro Corp.
225 Hoyt
Mamaroneck, New York 10544
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NOTES:
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C. ALLTRANSISTORS ARE 2N2222.
D. ALL DIODES ARE 1N3064.
E. ALL INDUCTANCE VALUES ARE IN MILLIHENRIES.

2. PREFIX ALL REFERENCE DESIGNATIONS WITH A2A6A4.
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I IF AMPLIFIER ASSEMBLIES

I 1. GENERAL DESCRIPTION 3. SEMICONDUCTOR COMPLEMENT

DESCRIPTIONTYPE

1 Dual OP AMP

OP AMP

Diode5082-3168

Diode1N3064a Diode5082-3081

Diode1N3064

a VRl 1N4736A

TECHNICAL CHARACTERISTICS2. 4. CIRCUIT DESCRIPTIONE

[

i
I

0 or +15V slow

I 1

22 mV
50 mV

2N2222
U1899E

MC1458-
CP1 

741

Transistor, NPN
Transistor, J-FET,

N-Channel
Diode, Zener, 6. 8V

The IF Amplifier Assemblies provide most 
of the receiver gain and AGC range. The 
standard RF-550 configuration has two IF 
amplifiers: USB (and AM or CW) IF Am
plifier PWB Assembly A2A6A8, and LSB 
IF Amplifier PWB Assembly A2A6A7. In 
the 4 ISB version, separate UUSB and 
LLSB amplifier pw boards are also installed 
and are identified as A2A6A9 and A2A6A6, 
respectively. All IF amplifier pw boards 
differ only in the filter installed. Each 
amplifier contains an appropriate IF filter, 
amplifier, AGC circuit, and AM detector. 
USB IF Amplifier PWB Assembly A2A6A8 
is used for AM reception, and, as a conse
quence, is the only board on which the AM 
detector is functional.

Weight:
5 ounces (141.7 grams) 
w/Filter 14 oz. (388.76 gr.)

Dimensions:
4. 875H x 5.05W (inches)
12.38H X 12. 827W (cm)

Powei Requirements:
H5 Vdc
-15 Vdc

Signal Outputs: 
AM Audio (A8) 
1. 75 MHz IF

AR2 through
AR4
CR1 through
CR4
CR5 through
CR8
CR9 through
CR12
CR13 through
CR26
QI through QI 3
QI 4

REF, DES1G,
A2A6A6 through
A2A6A9
ARI

Refer to figure 6, the schematic diagram, 
for the following circuit description. Note 
that differences between the USB, LSB, 
UUSB, and LLSB IF Amplifiers are presented 
in tabular form in figure 6. All four IF am
plifiers are identical except for the filter 
installed at FL1. FL1 selects the desired 
range of frequencies from the total IF 
spectrum as shown in figure 1. AM and 
RTTY filters (located on IF Filter PW 
Board A2A6A10) are also shown in figure 1 to 
indicate relationships. AM or RTTY filters 
arenotusedin conjunction with sideband filters.

Signal Inputs:
USB/UUSB, LSB/LLSB IF 1. 75 MHz, 
-95 to -20 dBm

The standard RF-550 configuration uses a 
narrowband USB IF filter (Part No. 0759- 
3263) on assembly A2A6A8, and a narrow
band LSB filter (Part No. 0759-3363) on 
assembly A2A6A7. Wideband filters (0759- 
3273 and 0759-3373) can also be used in the 
2 ISB version. Special filters are installed 
on all four IF amplifier boards in the 4 ISB 
version, providing a bandpass of approxi
mately 2. 7 kHz for each channel. 4 ISB 
filter part numbers are 0759-3113, -3213, 
-3313, and -3413.

Control Inputs:
AGC speed
LSB/LLSB, USB/UUSB

IF Enable +15V
LSB/LLSB, USB/UUSB AGC +15V
AGC to IF AMPS 0 to 9V
LSB/LLSB, USB/UUSB

AGC out 0 to 9V
USB (A8) +15V
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Figure 1. IF Filter Spectral Relationships
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LLSB CHANNEL
FILTER (0759-3113)

LSB AUDIO CHANNEL 
FILTER (0759 3363)

LSB CHANNEL 
FILTER (0759-3213)

IF CENTER 
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A2A6A2 after low pass filtering by C44, 
C45, and L15.

AGC on-off control is accomplished through 
FET switch Q14. With +15 Vdc at P5-F, 
Qll is biased on and AGC signals are fed to 
the delayed AGC circuit associated with AR4, 
and the AGC circuit associated with AR3. 
Outputs are adjusted as detailed in para
graph 5. VR1 in the AR3 output circuit 
limits the AGC output to Q3, Q4, and Q5 to 
6.8 Vdc. Note that the switched AGC output 
from Q14 leaves each IF Amplifier board at 
P5-L, -H, and -J. The output at P5-L is 
available at TB3-11 on the rear panel; the 
P5-J output from each IF amplifier is 
routed through the FET switches on the 
Meter Calibrate PWB for RF level metering; 
and the P5-H output from each IF amplifier 
is routed to the "greater than" sensing 
diodes on the RF/IF Amplifier, where the 
highest AGC input is automatically selected 
to drive the RF/IF Amplifier AGC system.

Q8 functions as a fixed gain buffer amplifier 
for AM detector Q9, and AGC detector Q10. 
The detected output of Q10 drives both sec
tions of dual operational amplifier ARI in 
parallel through CR25 and CR23. The 
AGC voltage developed through CR25, ARI, 
CR17, and CR26 has a fast attack character
istic. AGC hold can be controlled by the 
front panel AGC select switch for either 
FAST or SLOW decay characteristics. In 
the SLOW position Qll is biased on and C52 
is placed in parallel with C53 so that the 
time constant at this point is substantially 
increased. Similarly, when the AGC voltage 
at ARl-2 exceeds the reference established 
by voltage divider R74/R75, Q12 is biased 
off, and the resistive path for C56 to ground 
is switched from approximately 22K ohms 
through R79 to 10M ohms through R76.

IF Amplifier Assemblies A2A6A6, A2A6A7, 
A2A6A8 and A2A6A9 can be tested and

The RF/IF Assembly output is power-divided 
by four to drive up to four IF amplifiers 
simultaneously. The USB IF Amplifier 
input signal is routed through IF Filter 
Assembly A2A6A10 to accommodate AM, 
CW, o£ RTTY signals. In the US# mfide, 
the USB IF signal is not filtered in assembly 
A2A6A10, but is attentuated 6 dB to provide 
for uniform levels. The total 1. 75 MHz IF 
frequency spectrum is thus simultaneously 
available at input connector P3 on each IF 
amplifier installed in the receiver.

The IF input to each IF amplifier is ampli
fied by QI, which introduces a fixed gain of 
approximately 10 dB. Transformer T1 
matches the 200-ohm output impedance of 
QI to the 50-ohm input impedance of either 
FL1 or the AM/CW signal path through CR3, 
CR4, and C13. In the SSB mode, +15 Vdc 
at P5-9 biases on CR1 and CR2, selecting 
FL1. FL1 selects the desired sideband as 
previously discussed. In the AM or CW 
modes, +15 Vdc is present at P5-8, and 
the path bypassing FL1 through CR3 and 
CR4 is selected. The discrete intelligence 
channel selected is introduced, through C12, 
to the cascaded IF amplifier chain compris
ing Q2 through Q7. R2, in the emitter 
circuit of Q3, is adjusted with-AGC .off for 
an overall assembly gain of 92 dB^Rl 
controls the delayed AGC output from AR4. 
The AGC voltage at TP1 is adjusted to +9 
Vdc (using Rl) with a signal level of +9 dBm 
at the RF-550 input and with the RF/IF AGC 
previously adjusted. R3 is subsequently 
adjusted to provide an AGC voltage of 4 Vdc 
at TP1 and a signal level of -67 dBm at the 
RF-550 input. Most of the RF-550 gain 
control is accomplished in the individual 
IF amplifiers. The output from each IF 
amplifier is a constant -13 dBm. AM 
signals are detected on the USB IF assembly. 
The base/emitter junction of Q9 functions 
as the AM detector. The detected audio 
signal is fed to Audio Output Assembly

5. MAINTENANCE
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Figure 2. Test Setup for IF Amplifier Assemblies
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adjusted in the RF-550 as described in the 
following procedure. This procedure is 
written for the A2A6A8 USB IF Amplifier; 
modify as noted for other IF amplifiers.

FREQUENCY
COUNTER
ELDORADO 1650
OR EQUIVALENT

SIGNAL 
GENERATOR 
HP-606 OR 
EQUIVALENT

This procedure presupposes that 
RF/IF Amplifier Assembly A2A5 
has been previously adjusted.

UNCALIBRATED
RF OUTPUT

CALIBRATED 
RF OUTPUT

J1 ANTENNA 
CONNECTOR

DC DIGITAL 
VOLTMETER

A2A6A6A2A6A7A2A6A8OR A2A6A9ON CARDEXTENDER

n
0

d. Remove A2A6A8 USB IF Amplifier 
Assembly and reinstall using extender card 
from MRK. Connectdigital voltmeter to meas - 
ure AGC voltage at TP1 on A2A6A6, A2A6A7 , 
A2A6A8, or A2A6A9, as appropriate.

©J4
■@J3 CHECK LSB/LLSB IF 
A2A6A2 OR A2A6A3 
CONNECTOR DETAIL 
® J2
® J1 CHECK USB/UUSB IF

AUDIO
VOLTMETER
HP-400F
OR EQUIVALENT

RF MILLIVOLT
METER 
BOONTON91H 
OR EQUIVALENT

a. Equipment Required:
• Signal Generator, HP-606 or equiva

lent.
• DC Digital Voltmeter
• RF Millivoltmeter, Boonton 91H or 

equivalent (with 50-ohm termination).
• Audio VM, HP 400F or equivalent
• Frequency Counter, Eldorado Model 

1650
• Oscilloscope

b. Set up equipment as shown in figure 2. 
Switch power off on RF-550 during setup.

Connect to A2A6A2 P3 to measure 
LSB IF output. For UUSB and LLSB 
IF output measurements, remove 
A2A6A3 Assembly and connect to 
Pl (UUSB) or P3 (LLSB), as approp
riate.

• UUSB, +5.29 kHz
• LLSB, -5.29 kHz

115/230 VAC

CONNECT TO 
AM DETECTOR 
OUTPUT

1 
CONNECT TO 
IF OUTPUT 
AS SHOWN 
BELOW

CONNECTTO 
AGC TEST 
POINT TO 
CHECK AGC 
DECAY CURVE

I

c. Remove Audio Output Assembly A2A6- 
A2 to measure USB IF output. Use BNC-to- 
SNAPON adapter from MRK (Maintenance 
Repair Kit) to make connection from A2A6- 
A2 connector Pl, on chassis, to RF Millivolt
meter.

| P |

f. Adjust Signal Generator output to 
-116 dBm and to the frequency selected at 

plus or minus theRF-550 front panel, 
following:

• USB, +1 kHz
• LSB, -1 kHz

e. Select or verify the following settings 
at the RF-550 front panel:

• RECEIVE MODE USB (or as required)
• AGC OFF
• TUNING MODE FLXED
• MHZ Any frequency
• RF GAIN Fully clockwise
• AF GAIN Power on
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Figure 3. Typical Fast and Slow AGC Voltage Curves
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T 
0.4

“I
0.6

h. Adjust delayed AGC range potentiometer 
R1 fully counterclockwise. Select FAST 
AGC at the front panel and increase signal 
generator output to -67 dBm.

j. Increase signal generator output to 
+9 dBm and adjust delayed AGC range 
potentiometer R1 for an AGC level of 9 
Vdc +0.05V at TP1.

SLOW AGC 
DECAY CURVE

1. Reduce signal generator output to -77 
dBm and connect oscilloscope to AGC test 
point TP1. SwitchAGC to FAST, and adjust 
RF GAIN to maximum clockwise.

The following steps check the AM 
detector function, and, as a con
sequence, apply to the A2A6A8 
IF Amplifier Assembly only.

FAST AGC 
DECAY CURVE

CO 

b 
o

V3 

b 
o

k. Switch AGC OFF at front panel and 
use front panel RF GAIN control to verify 
that an AGC range of 0 to 9V at TP1 causes 
an attenuation range of 135 dB.

i. Adjust AGC range potentiometer R3 
for an AGC level of 4. 00 +0.05 Vdc, as 
indicated by digital voltmeter connected to 
TP1.

m. Switch off RF input signal (or 
momentarily remove input coax) to observe 
AGC decay time on oscilloscope. Normal 
displays for both FAST and SLOW AGC 
conditions are shown in figure 3. AGC 90 
percent rise time will be a nominal 10 ms 
for both conditions.

rsj

NOTE

The de level at this point will be
3.33 + 0.1 Vdc. With a no-signal
condition, the voltage will be 0.1 
+ 0.1 Vdc. Adjust the oscilloscope 
so Hi at these two levels are con
veniently displayed with a 0.1 s/cm 
time base.

_xT 
/ l 

0.7S !
I
I 
1
I
I 
I 
1

I
0.6

SECONDS

ir- —
l\
1 \
I I
I 95%
I
1
I
I
I
1
IJ____

0

g. Tune T2 for maximum output indication 
on the RF millivoltmeter, and adjust IF 
Amplifier gain potentiometer R2 for an out
put level of^3"dBm. -

“I F
0.2 0.4

SECONDS
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p. This completes IF Amplifier Assembly 
tests; repeat applicable items for each IF 
Amplifier Assembly, as necessary.

In some instances, the Integrated Circuit (IC) component types 
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.

Figure 4 through 6 at the end of this section 
contain component location and schematic 
diagrams for the IF Amplifier Assembly.

Table 1 is a listing of parts in the IF Amp
lifier Assembly. Table 2 is an index of 
related manufacturers' codes.

COMPONENT LOCATION AND
SCHEMATIC DIAGRAMS

o. Connect audio voltmeter to P5-1 on 
USB IF Amplifier PWB Assembly. The 
indicated level at this point should be 22 
mV, nominal.

n. Select AM at RECEIVE mode switch 
and adjust signal generator frequency to 
exact frequency indicated on RF-550 display. 
Amplitude modulate signal generator out
put 30 percent with a 1 kHz signal.



I IF AMPLIFIER ASSEMBLIES

TABLE 1. PARTS LIST

I
SOILS NOTES

I A2A6

025I
ARI

026

Cl, 02
027, 028

03 to 05 029

030

017, CIS F ixed03 1 , 032

I
I 033

034022, 023

7I

RLE 
disk;

C6 to
C16

±20%
MFR

±20%
MFR

I IG.
NO

019 to 
C21

Card Cage Assembly: 
MFR 14304, 
PN 1920-1300

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Mica, 470 pF, ±5%, 
500V: MIL Type 
CMR06F471JODL

FIG
NO.

Integrated Circuit:
MFR 14304,
PN D5O-OOO1-OO3
Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O4

RLE 
DLSIC.

C24

A2A6A6 
thru 
A2A6A9

Integrated Circuit: 
MFR 04713, 
PN MC1458CP1

AR2 to 
AR4

Capacitor, Fixed, 
Ceramic, 0.001 pF, 

, 50V: 
14304, 

PN Cll-0005-102

Capacitor, Fixed, 
Cerami c, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

IF Ampli f ier PWB 
Assembly: 
MFR 14304, 
PN 1920-2040

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D10GSC35M

fJFJ

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Tantalum, I pF, 
±20%, 20V: 
MFR 12954, 
PN D1R0GSA20M

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cll-0005-102

Capacitor, Fixed, 
Ceramic, 0.001 pF, 

, 50V: 
14304,

PN Cll-0005-102

Capacitor, Fixed, 
Ceramic, 0.1 .pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.22 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-224
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ITABLEI. PARTS LIST (Cont)

I
SUTLSSOILS

I
I

C36, C37

I
C51C38

C52C39

IC53CLO

I
Cb4CUI

I
C55 CJCL2

C56
CU3

C57, C58

IF:xed,CUh, C45

C59, C60

I8

CT)

«J
I

I IG
SO

C47 to
C50

FIG.
NO.

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±10%, 50V: 
MFR 72982.
PN 8121-100-X7R-102K

Capacitor, Fixed, 
Ceramic, 0.22 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-224

SAMI. AND 
DESC RIP HON 

Capacitor, Fixed, 
Tantalum, 1 pF, 
±20%, 20V: 
‘4FR 12954 
PN D1R0GSA20M

Rl I 
desk;

C35

RL1
DI SIG

C46

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±10%, 50V: 
MFR 72982,
PN 8121- 100-X7R-102K

Capacitor, Fixed, 
Ceramic, 0.0047 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-472

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Tantalum, 1 pF, 
±20%, 20V: 
MFR 12954, 
PN D1R0GSA20M

■, Fixed, 
0.1 pF,

SAME ASD 
DI SC RIP I IOS

Capacitor, Fixed,
Ceramic, 0.22 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-224

Capacitor, Fixed, 
Tantalum, 1 pF, 
±20%, 20V: 
MFR 12954, 
PN D1R0GSA20M

Capacitor, Fixed, 
Tantalum, 10 pF, 
±10%, 35V: 
MFR 12954, 
PN D1OGSC35K

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D1OGSC35M

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-005-104

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-IO4

Capacitor, Fixed, 
Ceramic, 0.22 pF, 
±10%, 50V: 
MFR 72982, 
PN 8131-050-X7R-224K
Capac i tor, 
Ceramic, G 
±10%. 50V: 
MFR 72982, 
PN8131-O5O-X7R-104K 
Capacitor, Fixed, 
Tantalum, 1 pF, 
±10%, 20V: 
MFR 12954, 
PN D1R0GSA20K 
Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cll-0005-104 
Capacitor, Fixed, 
Ceramic,0.47 pF, 
±20%, 50V:MFR 14304, 
PN C1T-0005-474
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I TABLE 1. PARTS LIST (Cont)

notes NOTES

I Not UsedPl

P2, P3
Diode: Type 1N3064

NPN:QI to Q13

Q14Diode: Type 1N3064

*See Page 15FL1

I Var iable,R1Not UsedJI

J2, J3

I R2

LI toLll

VariableR3

1 L12

R4

c> L13

R5, R6114

I L15
R7

L16

I LI 7

I 9

Io
I CR13 to 

CR26

FIG.
NO.

FIG
NO.

CR9 to 
CR12

Diode: MFR 28480, 
PN 5082-3168

Diode: MFR 28480, 
PN 5082-3081

Inductor, Fixed, 
RF, 1000 pH: 
MIL Type LT10K036

Inductor, Fixed, 
RF, 220 pH: 
MIL Type LT10K020

Inductor, Fixed, 
RF, 240 pH: 
MIL Type LT10K021

Resistor, Fixed, 
Composi t ion, 
220 ohms, ±5%, 
1/4W: MIL Type 
RCR07G221JM

Connector, Bulkhead, 
Submi n i ature: 
MFR 98291, 
PN 52-026-9120

Transistor, J-FET, 
N-Channe1: 
MFR 17856, 
PN U1899RR

Connector, Coaxial: 
MFR 98291, 
PN 52-053-0000

RLE
DESIG

L18

NAME AND 
DESCRIPTION

Inductor, Fixed, 
RF, 220 pH: 
MFR 99800 
PN 1641-224

CR1 to 
CR4

CR5 to 
CR8

Res istor, Vai i 
IK: MFR 80294, 
PN 3299X-1-102

REF 
desk;

C61

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Ceramic, .33 uF 
+ 20%, 50V: MFR143O4 
PN C-6518

Inductor, Fixed, 
RF, 330 pH: 
MIL Type LTI0K024

Inductor, Fixed, 
RF, 5600 pH; 
MIL Type LT1OKO54

Inductor, Fixed, 
RF, 390 pH: 
MIL Type LT10K026

Inductor, Fixed, 
RF, 1000 pH: 
MIL Type LTIOKO36

Resistor, Variable, 
100 ohms: 
MFR 80294, 
PN 3299X-1-1O1

Resistor, Fixed, 
Compos i tion, 
560 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G561JM

T rans i stor, 
Type 2N2222

Resistor, Fixed,
Composition, 1 OK,
±5%, 1/4W:
MIL Type
RCRO7G1O3JM

Res i stor, Vai .. 
5K: MFR 80294, 
PN 3299X-1-502



IIF AMPLIFIER ASSEMBLIES

ITABLE 1. PARTS LIST (Cont)

I
nousNOIl S

R8

R21
R9

I
R22

R23

R13

R24 1R14

IR25

R15

R26
R16

R27R17

I
Res i storR18

R28 I
IR 13

I
I10

NAM! AM) 
1)1 SCRIP I ION

Fixed, 
ohms,

RIO to
R12

Rll 
DISK.

Resistor, Fixed, 
Compos i t ion, 
820 ohms, ±5%, 
1/4W: MIL Type 
RCR07G821JM

Resistor, Fixed, 
Film, 10K, ±2%, 
1/4W: MIL Type 
RL07S103G

Resistor, Fixed, 
Film, 20K, ±2%, 
I/4W: MIL Type 
RL07S203G

Resistor, Fixed, 
Compos i t ion, 
330 ohms, ±5%, 
1/4W: MIL Type 
RCR07G331JM

Resistor, Fixed, 
Compos i t ion, 
51 ohms, ±5%, 
1/4W: MIL Type 
RCR07G510JM

FIG.
NO.

fTTJ
UTLJ

FIG.
NO.

RLI
DI SIG

R20

Resistor, Fixed, 
Compos i t i on, 
33 ohms, ±5%, 
1/4W: MIL Type 
RCR07G330JM

Resistor, F 
Film, 2.4K 
1/4W: MIL ' 
RL07S242G

Res i stor, 
Film, 220 
±2%, 1/4W: 
MI L Type 
RL07S221G

F ixed,
I, ±2%, 
Type

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Film, 10K, ±2%, 
1/4W: MIL Type 
RLO7S1O3G

Resistor, Fixed, 
Film, 5.IK, ±2%, 
1/4W: MIL Type 
RLO7S512G

Res istor,F iIm, 
33 ohms, ±2% 
1/4W: MIL Type 
RLO7S33OG

Resistor, Fixed, 
Compos i t ion, 
330 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G331JM

Resistor, Fixed, 
Compos it ion, 
18 ohms, ±5%, 
1/4W: MIL Type 
RCR07G180JM

Resistor, Fixed, 
Composition, 12K, 
±5%, 1/4W: 
MIL Type 
RCR07G123JM

Resistor, Fixed,
Composition, 6.8K,
±5%, 1/4W:
MIL Type
RCR07G682JM

Resistor, Fixed,
Film, 1.8K, 
±2%, 1/4W:
MIL Type
RLO7S182G

Resistor, Fixed, 
Film, 7.5K, ±2%, 
1/4W: MIL Type 
RLO7S752G

Resistor, Fixed, 
Composition, 1.2K, 
±5%, 1/4W: 
MIL Type 
RCR07G122JM

Resistor, Fixed, 
Composition, 10K, 
±5%, 1/4W: 
MIL Type 
RCRO7G1O3JM
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I TABLEI. PARTS LIST (Cont)

NOTESNOTES

R38R29

R39R30

RUOR31

R41R32

Rl*2R33

R43R34

R44R35

R45, R46I R36

R47
R37I

11

REF
DESIG

NAME AND 
DESCRIPTION

REF
DESIG

NAME AND 
DESCRIPTION

FIG.
NO.

Resistor, Fixed, 
Compos i t ion, 
33 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G33OJM

FIG.
NO.

Resistor, Fixed, 
Compos i t ion, 
33 ohms, ±5%, 
1 / 4W: MIL Type 
RCRO7G33OJM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±5%, 
1/4W: MIL Type 
RCR07G471JM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±5%, 
1/4W: MIL Type 
RCR07G471JM

Resistor, Fixed, 
Film, IK, ±2%, 
1/4W: MIL Type 
RL07S102G

Resistor, Fixed, 
Film, IK, ±2%, 
1/4W: MIL Type 
RLO7S1O2G

Resistor, Fixed,
Composition, 12K,
±5%, 1/4W:
MIL Type
RCRO7G123JM F ixed, 

on, 12K,

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±5%, 
1/4W: MIL Type 
RCR07G681JM
Resistor, Fixed, 
FiIm, IK, ±2%, 
1/4W: MIL Type 
RL07S102G

Resistor, Fixed, 
Composition, 6.8K, 
±5%, 1/4W: 
MIL Type 
RCR07G682JM

Res istor, 
Compos i t i 
±5%, 1/4W: 
MIL Type 
RCR07G682JM

Res i stor, 
Compos i t i 
±5%, 1/4W: 
MIL Type 
RCR07G123JM

G3J

Fixed, 
on, 6.8K,

Resistor, Fixed, 
Composition, 6.8K,
±5%, 1/4W:
MIL Type
RCR07G682JM

Resistor, Fixed, 
Compos i t ion, 
390 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G391JM

Resistor, Fixed, 
Composition, 12K, 
±5%, 1/4W: 
MIL Type 
RCR07G123JM

Resistor, Fixed, 
Composition, 12K, 
±5%, 1/4W: 
M I L Type 
RCRO7GI23JM

Resistor, Fixed, 
Compos i tion, 
15 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G15OJM

Resistor, Fixed, 
Compos it ion, 
330 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G331JM
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ITABLE 1. PARTS LIST (Cont)

NOTESNOTES

R59Not UsedR49

IR50

R60

R51, R52 I
R61

R53

IR62

R54 I
R63 IR55

<1R64

R56

R65 IR57

IR66

I

12 I

REF
DESIG

R58

FIG.
NO.FIG.

NO.

Resistor, Fixed, 
Compos i t i on, 
680 ohms, ±5%, 
1/4W: MIL Type 
RCR07G681JM

REF
DESIG

R48

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Compos i t ion, 
33 ohms, ±5%, 1 /4W 
MILT ype 
RCRO7G33OJM

Resistor, Fixed, 
Compos i tion, 
68 ohms, ±5%, 
1/4W: MILType 
RCR07G680JM

NAME AND
DESCRIPTION

Resistor, Fixed,
Composition, 8.2K,
±5%, 1/4W:
MIL Type
RCR07G822JM

Resistor, Fixed, 
Compos i tion, 1.3K, 
±5%, 1/4W: 
MIL Type 
RCR07G132JM

Resistor, Fixed, 
Composition, IK, 
±5%, 1/4W: 
MIL Type 
RCR07G102JM

Resistor, Fixed, 
Composition, IK, 
±5%, 1/4W: 
MIL Type 
RCRO7G1O2JM

Resistor, Fixed, 
Composition, 27K, 
±5%, 1/4W: 
MIL Type 
RCRO7G273JM

Resistor, Fixed,
Composition, 6.8K,
±5%, 1/4W:
MIL Type
RCR07G682JM

Resistor, Fixed, 
Composition, 6.8K, 
±5%, 1/4W:
MIL Type 
RCR07G682JM

Resistor, Fixed, 
Compos i t i on, 
470 ohms, ±5%, 
1/4W: MIL Type 
RCR07G471JM
Resistor, Fixed, 
Composi tion, 
47 ohms, ±5%, 
1/4W: MIL Type 
RCR07G470JM

Resistor, Fixed, 
Compos i t ion, 
560 ohms, ±5%, 
1/4W: MIL Type 
RCR07G561JM

Resistor, Fixed, 
Compos i t ion, 
100 ohms, ±5%, 
1/4W: MIL Type 
RCR07G10-1 JM

Resistor, Fixed, 
Compos ition, 
100 ohms, ±5%, 
1/4W: MIL Type 
RCR07G101JM

Resistor, Fixed, 
Composition, IK, 
±5%, 1/4W: 
MIL Type 
RCR07G102JM

Resistor, Fixed, 
Film, 6.2K, ±2%, 
1/4W: MIL Type 
RL07S622G



I IF AMPLIFIER ASSEMBLIES

TABLEI. PARTS LIST (Cont)

I
NO 11 s Non s

I R67

I
R68 R77

R78R69

R79R70I
R80R71

! R8 1R72

R82 Res Istor
R73

R83
R74

R84
R75

I

I 13

I

RM- 
1)1 SIG N AM I AND 

DI SCRIP HUN
FIG.
NO.

Resistor, Fixed, 
F iIm, 47 ohms, 
±2%, 1/4W: 
MIL Type 
RLO7S47OG

Resistor, Fixed, 
Compos i t ion, 
220 ohms, ±5%, 
I/4W: MIL Type 
RCR07G221JM

Resistor, Fixed,
Composition, 4.7K,
±5%, 1/4W:
MIL Type
RCR07G472JM

Resistor, Fixed,
Composition, 10K,
±5%, 1/4W:
MI L Type
RCRO7G1O3JM

Resistor, Fixed,
Composition, 10K,
±5%, 1/4W:
MIL Type
RCRO7G1O3JM
Resistor, Fixed, 
Composition, IK, 
±5%, 1/4W: 
MILT ype 
RCRO7G1O2JM
Resistor, Fixed, 
Film, 130K, ±2%, 
1/4W: MIL Type 
RL07S134G

Resistor, Fixed, 
Film, 33K, ±2%, 
1/4W: MILType 
RLO7S333G

Resistor, Fixed, 
Composition, IK, 
±5%, 1/4W: 
MIL Type 
RCR07G102JM

FIG.NO

Resistor, Fixed, 
Film, 22K, ±2%, 
1/4W: MIL Type 
RL07S223G

RLI 
DI SIC.

R76

NAML AND
DESCRIPTION

Resistor, Fixed,
Composition, 10M,
±5%, 1/4W:
MIL Type
RCRO7G1O6JM

Resistor, Fixed, 
Film, 22K, ±2%, 
1/4W: MIL Type 
RLO7S223G

Resistor, Fixed, 
Film, 270 ohms, 
±2%, 1/4W: 
MILT ype 
RLO7S271G

Resistor, Fixed, 
Composition, 6.8K, 
±5%, 1/4W: 
MIL Type 
RCRO7G682JM

Resistor, Fixed, 
F iIm, 220 ohms, 
±2%, I/4W: 
MIL Type 
RLO7S221G

Resistor, Fixed, 
Composition, 27K, 
±5%, 1/4W: 
MIL Type 
RCRO7G273JM

Resistor, Fixed, 
Film, 6.2K, ±2%, 
1/4W: MIL Type 
RL07S622G

Resistor, Fixed, 
Film, 6.2K, ±2%, 
1/4W: MIL Type 
RL07S622G



IIF AMPLIFIER ASSEMBLIES

TABLE 1. PARTS LIST (Cont)

I
NOH S NOILS

IR85

R86 R97

R98
R87

R99
R88

R 1 00
R89

R101
R90 1

IR91

R104R92

I
IR93

T1

T2R94

I

I14

rff
DI SIG

N AM I AND 
DI SC RIP HON

R102, 
R103

FIG.
NO.

Resistor, Fixed, 
Film, 27K, ±2%, 
1/4W: MIL Type 
RLO7S273G

Resistor, Fixed, 
Film, 10K, ±1%, 
1/8W: MIL Type 
RN55D1002F

Resistor, Fixed, 
Film, 2.7K, ±2%, 
1/4W: MIL Type 
RL07S272G

Resistor, Fixed, 
Film, 27K, +2%, 
1/4W: MIL Type 
RLO7S273G

Resistor, Fixed, 
Film, 82.5K, +)% 
1/8W: MIL Type 
RN55D8252F

Resistor, Fixed, 
Composition, 1K, 
+ 5%, 1/4W, 
MIL Type 
RCR07G102JM

Resistor, Fixed, 
Film, 130K, ±2%, 
1/4W: MIL Type 
RLO7S134G

FIG.
NO.

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Film, 10K, ±2%, 
1/4W: MIL Type 
RLO7S1O3G

RLI
DI SIG

R95, R96Resistor, Fixed, 
Film, 22K, ±2%, 
1/4W: MIL Type 
RLO7S223G

Resistor, Fixed, 
F iIm, 330 ohms, 
±2%, 1/4W: 
MIL Type 
RLO7S331G

Resistor, Fixed, 
Film, IK, ±2%, 
1/4W: MIL Type 
RLO7S1O2G

Resistor, Fixed, 
Composition, 10K, 
±5%, 1/4W: 
MIL Type 
RCRO7G1O3JM

T ransformer 
Assembly: 
MFR 14304, 
PN 1976-3824

Transformer, IF,
Tunable:
MFR 14304, 
PN 1920-0620

Resistor,- Fixed, 
Compos i t ion, 100K, 
±5%, 1/4W: 
MIL Type 
RCR07G104JM

Resistor, Fixed, 
Film, 22K, ±2%, 
1/4W: MIL Type 
RLO7S223G

Resistor, Fixed, 
Film, 15K, ±2%, 
1/4W: MIL Type 
RL07S153G

Resistor, Fixed,
Composition, 10K,
±5%, 1/4W:
MILT ype
RCRO7G1O3JM

Resistor, Fixed, 
Film, 6.2K, ±2%, 
1/4W: MIL Type 
RL07S622G

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±5%, 
I/4W; MIL Type 
RCRO7G68I JM



I IF AMPLIFIER ASSEMBLIES

TABLE 1. PARTS LIST (Cont)

I
NOTESNOILSI FL1TP1

I A2A6A8* 1TP2

I 4
TP3

FL1

VR1
A2A6A8* 2I 4A2A6A6*

FL1FL1

I
A2A6A8* 3A2A6A7* 1

FL1
FL1

p A2A6A7* 2
4A2A6A9*

FL1I FL1

A2A6A7* 3I
I

option (3) RF-561 option (4) RF-562 option

I 15

D iode 
Type

NAME AND
DESCRIPTION

REF 
DESIG

FIG.
NO.REF

DE SIG

LLSB IF Amp 1i f ier 
Delay Compensating 
PWB Assembly 
(RF-562): MFR 14304, 
PN 1920-2050-7

LSB IF Amplifier 
Wi deband 
PWB Assembly 
(RF-563): 
MFR 14304, 
PN 1920-2050-3

FIG.
NO.

USB IF Amplifier 
PWB Assembly: 
MFR 14304, 
PN 1920-2050-2

USB Audio Channel 
Filter: MFR 14304, 
PN 0759-3313

Test Point, Red: 
MFR 74970, 
PN 105-1102-001

UUSB IF Amplifier 
Delay Compensating 
PWB Assembly 
(RF-562): MFR 14304, 
PN 1920-2050-8

UUSB Audio Channel 
Filter: MFR 14304, 
PN 0759-3413

LSB Audio Channel 
Filter: MFR 14304, 
PN 0759-3363

LSB Audio Channel 
Filter: MFR 14304,
PN 763/t-3O2O

USB Audio Channel 
Filter: MFR 14304, 
PN 763'1-3010

NAME AND 
DESCRIPTION

LSB Audio Channel 
Filter: MFR 14304, 
PN 0759-3213

LSB IF Amplifier,
PWB Assembly:
MFR 14304,
PN 1920-2050-1

USB Audio
Channel Filter: 
MFR 14304, 
PN 0759-3263

LSB IF Amplif1 er 
Delay Compensating 
PWB Assembly 
(RF-561): 
MFR 14304, 
PN 1920-2050-5

USB IF Amplifier 
Delay Compensating 
PWB Assembly 
(RF-561): 
MFR 14304, 
PN 1920-2050-6

Test Point, Brown: 
MFR 74970, 
PN 105-1108-001

LLSB Channel Fi1 ter: 
MFR 14304, 
PN 0759-3113

- ‘i I ' 7
USB IF Amplifier 
W i deband 
PWB Assembly 
(RF-563): 
MFR 14304, 
PN 1920-2050-4

, Zener: 
1N4736A

* NOTES: (I) Standard Configuration (2) RF-563

Test Point, Orange: 
MFR 74970, 
PN 105-1106-001



IF AMPLIFIER ASSEMBLIES

ITABLE 2. INDEX OF MANUFACTURERS’ CODES

MFR CODE IMFR NAME AND ADDRESS

04713

I
12954 I
14304

17856

28480
I
I72982

I74970

I80294

98291

99800

I
I

16

Johnson E.F. Co., Inc.
299 1 Oth Avenue, Southwest 
Waslca, Minnesota 56093

Motorola, Inc.
Semiconductor Products Division 
5005 East McDowell Road 
Phoenix, Arizona 85036

Hewlett-Packard Co.
Corporate Headquarters 
1501 Page Mill Road 
Palo Alto, California 94304

Bourns, Inc.
Instrument Division 
6135 Magnolia Ave.
Riverside, California 92506

American Precision Industries, Inc.
Delevan Division
270 Quaker Road
East Aurora, New York 14052

Harris Corporation 
RF Communications Division 
1680 University Ave. 
Rochester, New York 14610

Siliconix, Inc.
2201 Laurelwood Road
Santa Clara, California 95054

Sealectro Corp.
225 Hoyt
Mamaroneck, New York 10544

Erie Technological Products Inc.
644 W. 12th St.
Erie, PA 16512

Dickson Electronics Corp. 
8700 East Thomas Road 
P.O. Box 1390
Scottsdale, Arizona 85252
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IF AMPLIFIER PWB ASSEMBLIES

TABLE 1

PS-8P5-1CONFIGURATIONFL1 TITLEASSEMBLY

A2A6A8AM AUDIO USB1.75 MHZ USB IFUSB WIDE - BAND7634-30104-I5V 1920-2050-4
A2A6A7NOT USEDNOT USED1.75 MHZ LSB IFLSB DELAY COMP.0759-32131920-2050-5415V <-
A2A6A8AM AUDIO USB1.75 MHZ USB IFUSB DELAY COMP.0759-33131920-2050-6

NOT USED A2A6A6NOT USED1.75 MHZ LLSB IFLLSB DELAY COMP.0759-31131920 2050-7
C26 R53

100 A2A6A9NOT USEDNOT USEDR5I
6.8K 1.75 MHZ UUSB IFC35 .22 UUSB DELAY COMP.0759-34131920-2050-8 OPTION

C37
R38
U7O Q7

R52 
6.8K

R5*» 
1*70

R56
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UNIT INSTRUCTIONSI
IF FILTER

ASSEMBLY
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I
I >>

>
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IF FILTER ASSEMBLY

GENERAL DESCRIPTION1.

I
SEMICONDUCTOR COMPLEMENT3.

DESCRIPTIONTYPE

I CIRCUIT DESCRIPTION4.

TECHNICAL CHARACTERISTICS2.

!

I

I
1
I
I -15V = off+15V = on,

I -15V = off+15V = on,

I 1

Weight:
7 ounces (198 grams)

Power Requirement:
-15 Vdc

+15V = on,
+15V = on,

In the 6 kHz AM or CW modes, +15 Vdc at 
P5-J biases on CR5 and CR6 through L2 and 
L3 placing 6 kHz bandpass filter FL1 
in the AM or CW signal path. Similarly, in 
the FSK mode, +15 Vdc at P5-K biases on 
CR7 and CR8 and selects FSK filter FL2. 
Filter FL2 is not installed in the standard 
RF-550. If the RF-564 Wide Band Filter 
option is used, an 850 Hz shift (1.2 kHz, 
3 dB bandwidth) filter is installed as FL2.

In USB, 2 ISB, or 4 ISB modes, +15 Vdc is 
present at P5-L. This voltage is applied 
through CR1 to bias on CR3 and CR4, and 
select the signal path through the attenuator 
consisting of R2 and R7. This signal path 
bypasses all filters on the IF filter As
sembly and functions as a 6 dB pad to 
approximate the insertion loss otherwise 
introduced by one of the filters. Selection 
of the 20 KHZ BANDWIDTH position in CW 
or AM modes causes +15 Vdc to be present
ed at P5-H, with the same bypass effect.

Figure 3 is a schematic diagram of the IF 
Filter PWB Assembly. The input to the 
assembly is the 1.75 MHz IF signal from 
RF/IF Assembly A2A5. Internal routing of 
the IF signal is controlled by diode switch
ing in response to control voltages at P5-L, 
-H, -J, -K, —C, and -A. Selection of the 
desired signal path through this assembly is 
controlled by front panel RECEIVE MODE 
and KHZ BANDWIDTH switches or from 
similar switches in remote control systems.

1N3064
2N2222

Diode
Transistor, NPN

-15V = Off
-15V = Off

REF. DESIG.
A2A6A10
CR1 through CR10 
QI

IF filter Assembly A2A6A10 contains three 
bandpass filters which determine IF band
pass characteristics in the AM, CW, and 
FSK modes of operation. Steering diodes 
controlled by the RECEIVE MODE and KHZ 
BANDWIDTH switches on the RF-550 front 
panel route the IF signal through the approp
riate filter. All three filters are automatic
ally bypassed in the USB, 2 ISB and 4 ISB 
modes. The filters are also bypassed if 20 
KHZ bandwidth is selected in the CW or AM 
modes. A 6 dB pad in the bypass circuit 
maintains the same output level in the non- 
filtered modes as in the filtered modes, by 
approximating the insertion loss of the 
filters. When the AFC mode is selected, a 
separate 1. 75 MHz IF carrier signal is pro
vided to the AFC circuits on Assembly A2- 
A6A5 for use in AFC detection.

Dimensions:
4. 875H x 5. 05W (inches)
12. 38H x 12. 827W (cm)

Signal Input:
1. 75 MHz (USB IF) -89 to -14 dBm

Signal Outputs:
1.75 MHz (USB IF) -95 to -20 dBm
1.75 MHz (AFC IF) -127 to -20 dBm

Control Inputs: 
USB IF Enable 
FSK Filter Enable 
6 kHz BW AM or

CW Enable
20 kHz BW AM or 

CW Enable

500 Hz BW AM or
CW Enable +15V = on, -15V = off

AFC Enable +15V = on, -15V = off



IF FILTER ASSEMBLY

I
a. Equipment required.

I• Signal Generator, HP-606 or equivalent

I
I

NOTE

I
MAINTENANCE5.

I
I

I
I
IRF-550*

Figure 1. Test Setup, Assembly A2A6A10

2

J
I

• RF Millivoltmeter, Boonton 91H or 
equivalent

When AFC operation is selected, +15 Vdcat 
P5-A biases on CR10 to steer the output of 
FL3 to P2 for use in AFC detection on 
Assembly A2A6A5.

UNCALIBRATED
OUTPUT

FREQ. COUNTER 
ELDORADO 
MODEL 1650

RF SIGNAL 
GENERATOR 
HP606

CALIBRATED
50 OHM
OUTPUT

TO J1 
ANTENNA 
CONNECTOR

RF MILLIVOLTMETER 
BOONTON 91H

c. Turn on the RF-550 and, in the FIXED 
TUNING MODE, select a receiver frequency 
of 10 MHz.

• Frequency Counter, Eldorado Model
650 or equivalent

Any frequency within the range of 
the receiver can be used for this 
test provided that input frequencies 
are changed accordingly.

USE 50-0HM LOAD 
BNC INPUT

rLTj

If the RF-565 Narrow Band Filter option is 
used, a 170 Hz shift (0.4 kHz, 3 dB band
width) filter is installed as FL2. If the 
RF-566 Wide and Narrow Band RATT filter 
option is used, Assembly A2A6A10 is re
placed with a pwb (1920-2020) that accom
modates both filters.

There are no adjustments on Assembly A2- 
A6A10. The following procedure measures 
the overall performance of the IF Filter 
Assembly.

+15 Vdc will be present at P5-C in the AM 
or CW modes when 0. 5 kHz bandwidth is 
selected. This control voltage biases on 
CR9 and directs the filtered output of FL3 
through C14, CIO, and C13, to Pl. QI func
tions as an emitter follower to buffer the 
input to FL3.

d. Position or verify other RF-550 con
trols as follows:

REMOVE ASSY A2A6A8 AND
----------- USING BNC-TO-SNAPON

<< ADAPTER, MAKE CONNECTION
TO A2A6A8P2 MATING 
CONNECTOR

b. Set up equipment as shown in figure 1.



I IF FILTER ASSEMBLY

I • Verify LOCAL control

• RECEIVE MODE to AM

• KHZ BANDWIDTH to 20

• AGC to OFFI • RF GAIN, fully clockwise

I

I

I
PARTS LIST6.

7.

I

1
3

• AF GAIN, any Power On position

e. At the signal generator, verify mod
ulation off, adjust output frequency to exact
ly 10 MHz, and adjust output level to -50 
dBm.

i. Adjust signal generator output to 
exactly 10 MHz and note output level on RF 
millivoltmeter. Output should be -29 dBm 
+1 dB with -50 dBm at the receiver input. 
Varying input frequency +3 kHz should not 
vary output more than 3 dB. Varying out-

NOTICE
In some instances, the Integrated Circuit (EC) component types 
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.

Figure 2 and 3 are component location and 
schematic diagrams for the IF Filter Assem
bly.

h. At RECEIVE MODE and KHZ BAND
WIDTH switches, select AM and 6 KHZ 
BANDWIDTH.

I

f. The RF millivoltmeter connected to the 
IF Filter Assembly output (USB IF Amplifier 
input), should read -29 dBm + 1 dB (-50 
dBm into the receiver, -4 dB insertion loss 
through Input Filter Assembly A2A4, +31 
dB through RF/IF Assembly A2A5 , and -6 
dB through 6 dB pad signal path on IF Filter 
Assembly A2A6A10). Varying the input sig
nal + 10 kHz from this frequency should not 
change the indicated output by more than
+ 2 dB.

g. Repeat step f with RECEIVE MODE 
switch in USB, 2 ISB, and (if optionally 
available) 4 ISB. Results should be identical.

COMPONENT LOCATION AND 
SCHEMATIC DIAGRAMS

Table 1 lists replaceable parts on Assembly 
A2A6A10. Table 2 is an index of manu
facturers' codes.

n. This completes checkout of the IF 
Filter Assembly. Remove power and re
place all items removed for this procedure.

put beyond + 3.3 kHz should produce sharp 
reduction in output.

j. Select CW mode and repeat step i; 
results should be the same as those obtain
ed in AM mode.

k. Select 0.5 kHz bandwidth and adjust 
signal generator output to exactly 10 MHz, 
as in steps e and i. Output indicated on 
RF millivoltmeter should again be -29 dBm 
+ 1 dB. Vary input frequency + 225 Hz. 
Output should remain constant within 3 dB. 
Varying output beyond +250 Hz should pro
duce sharp reduction in output.

l. Momentarily remove power, pull out 
AFC IF Assembly A2A6A5 , and connect RF 
millivoltmeter to A2A6A5P2 mating con
nector. using BNC-to-SNAPON adapter.

m. At TUNING MODE switch, select 
AFC mode and repeat procedure as detailed 
in step k. This step verifies the AFC IF 
output from the IF Filter Assembly.
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ITABLE 1. PARTS LIST

NOTESnoils IA2A6A10*

I
Pl to P3F ixed,Cl to CIO

I
NPN:QI

Cl 1
R1

R2

IC15 R3 to R6

I
C16

IR7

R8, R9

IDiode: Type 1N3064

IRIO

FL2

FL3
R1 1

I
I

4

J 1 to
J3

±20% 
MFR

C1 2 to
C14

C1 7 to 
C25

CR1 to 
CR10 
FL1

REF 
desk;

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCR07G102KM

Filter, 500 Hz, 
CW: MFR 14304, 
PN 1920-0603
Connector, Bulkhead, 
Subminiature: 
MFR 98291, 
PN 52-026-9120

Resistor, Fixed, 
Compos i t ion, 
47 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G47OKM

F ixed, 
in, 
:10%, 
Type

C2j

NAME AND 
DESCRIPTION

Connector, Coaxial: 
MFR 98291, 
PN 52-053-0000

FIG.
NO.

FIG.
NO.

Capacitor, F iacu 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cll-0005-104

IF Filter
PWB Assembly:
MFR 14304, 
PN 1920-2080-1

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCR07G102KM

Capacitor, Fixed, 
Ceramic, 0.22 pF, 
±20%, 50V-. 
MFR 14304, 
PN Cl 1-0005-224
Capacitor, Fixed, 
Ceramic,0.47 pF, 
±20%, 50V: MFR 
14304,PN CII-0005-474
Capacitor, Fixed, 
Ceramic, 0.1 pF, 

, 50V: 
14304,

PN Cll-0005-104

Res i stor, 
Composi tion 
22 ohms, : 
1/4W: MIL 
RCRO7G22OKM

NAME AND 
DESCRIPTION

Inductor, Fixed, 
RF, 1000 pH: 
MIL Type
LT1OKO36

Trans i stor, 
Type 2N2222

Capacitor, Fixed, 
Ceramic, 0.22 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-224

(Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cll-0005-104

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

REF 
DISIG

LI to L9

Resistor, Fixed, 
Compos i t i on, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G471KM

Filter, AM: 
MFR 14304, 
PN 1920-0604
Not Used

Resistor, Fixed, 
Compos it ion, 
22 ohms, ±10%, 
1/4W: MIL Type 
RCR07G220KM



I IF FILTER ASSEMBLY

I TABLE 1. PARTS LIST (Cont)

NOTES NOTES

I
I

FL2 FL2

I

TABLE 2. INDEX OF MANUFACTURERS’ CODES

MFR CODE MFR NAME AND ADDRESS

I 14304

98291

I
I
I
I
I

5/6

REF
DESIG

Harris Corporation
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

REF 
DF.SIG

FIG.
NO.

FIG.
NO.

Sealectro Corporation
225 Hoyt
Mamaroneck, New York 10544

I

Co) 

1.75 MHz Narrow 
Band RTTY Filter: 
MFR 14304 
PN 1920-0618

NAME AND
DESCRIPTION

*RF-565 170 Hz
Shift RATT Filter
Option: MFR 14304, 
PN 1920-2080-2

NAME AND
DESCRIPTION

*RF-564 850 Hz
Shift RATT Filter
Option: MFR 14304,
PN 1920-2080-3
1.75 MHz W i deband
RTTY Filter:
MFR 14304, 
PN 1920-0614



I
I

CIS

I
I

-<
6.I

PART NO. USED ON

1920-2080-1 RF-550

P3
1920-2080-2 1920-0006 RF-565
1920-2080-3 1920-0005 RF-564

~Ll2 J-C5~

I
FLI K

I
cI 3

GND

I
I - 15V F

I A 4AFC ENABLE

Figure 2. IF Filter PWB Component Locations

I

X
I

L8I

L9I

I
I

USB IF ENABLE 
(+I5V)

FSK ENABLE (-+I5VDC)

1.75 MHZ USB IF

R9I OK

R222

RIO470

QI 2N2

-VW
R7
22

-VW->
R4IK

CR2 
>--

i>-WW
R8I OK

■VW-1
R3 IK

CRI 
*--

-L- C20 "T . i

Cl?. I

ne 
C2 
. I 5
C3. I

NEXT ASSY 
1920-1000 
1920-2080-2 
1920-2080-3

500 HZ BW-AM OR CW (+I5V)

20 KHZ BW-AM OR CW 
(+I5V)

6 KHZ BW-AM OR CW (415V)

USE 1920-0618 FILTER FOR RF-565 OPTION. 1.75 MHZ NARROWBAND (170 HZ) 
PREFIX ALL REF DESIGNATIONS WITH A2A6A10.

JX

x-px C4

NOTES:
1. ALL RESISTORS ARE 1/4W, 10%, UNLESS OTHERWISE SPECIFIED.
2. ALL DIODES ARE 1N3064.
3. ALL CHOKES ARE IN MH.
4. ALL CAPACITORS ARE IN UF.
5. USE 1920-0614 FILTER FOR RF-564 OPTION. 1.75 MHZ WIDEBAND (850 HZ)

n L 3 ]- r
R/0 P5 V7

J <1 t

I X
I

X
I.
I
I

X—

e

I Z77

I

P/0 P5 

L -----
1 dr c-I /J •'

H X---- f-----IF

i j 
x-p. C 15 77? -22
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JON

550

P3
565

564
CW

C4

FL24K
(NOTE 5)

C

PI

GND

IN

- 15V F

A 4P3 AFC ENABLE

Z77

Figure 3. IF Filter PWB Schematic Diagram

7/8

LI 
I

T<
I .

L8
I

L9
I

L4 
I

L2
I

L3
I

T

(850 HZ) 
tND(170 HZ)

P/0 P5 

j 4

USB IF ENABLE 
(+I5V)

20 KHZ BW-AM OR CW 
(+I5V)

6 KHZ BW-AM OR 
(415V)

FSK ENABLE 
(-+I5VDC)

1.75 MHZ 
USB IF

AAAr
R7
22

AAAz-f-
R4
IK

O-AAAr
R8
I OK

R2
22

R9
I OK

AAA^
R3 
IK

QI 
2N2222

RIO
470

I
AAA/
RII 
47

FL I
6 KHZ 1920-0604

Rl
IK

A/W
R5
IK

R6
IK

1.75 MHZ 
USB IFC9 

. I

CRI

X-

C20 
. I

CR3
H-

CIO 
. I

CR2x-
CR4

X-

X-
CRIOCI4 

. I

CR9
X-

CR6

X-
CR5
X4

CR7
X-

C23 
. I

CRB

X-—1(—i
C25

L5 
I

ne
C2 
. I

ne-
C24 
. I

Cl I 
.22

C3 
. I

C6 
. I

H(-
CI2 
. I

H(-
C22
. I

-5 CI7

H(-
CI3 
. I

P/0 P5

L 4t
I
I
I

h e

500 HZ BW-AM OR CW 
(4-15V)

-n

FL3
.5 KHZ BW 1920-0603 1.75 MHZ AFC SIGNAL

rcrj

r1

-L ca

i
I 
I

I
I 
---------- -

E 4+—<>
I Z77

I

-X- C18

X CIS

I j
C 15 ^•22
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UNIT INSTRUCTIONSI
FREQUENCY
STANDARDI
ASSEMBLYI

A2A7

i
i

A2A7A2

A2A7A1

I -o
4 5*

V
>4 1010

I

100 KHZ TO 
HIGH BAND PLL

1 KHZ TO LOW 
BAND PLL

EXT STD IN 
1 0R5MHZ 
0,5 VRMS

A2A7 
FREQUENCY 
STANDARD 
ASSEMBLY

I
I

STD 
TCXO 
(RF 5501

80 MHZ 
XTALOSC

5 MHZ BAND
PASS FILTER

X2 MULT 
160 MHZ BAND 
PASS FILTER

35 MHZ 
BAND PASS
FILTER

INTERNAL STD 
OUT 0.5 VRMS NOM

160 MHZ REF TO 
TRANSLATOR 
-10 DBM

160 MHZ REF TO 
2ND MIXER 
-10D8M

50 KHZ TO 
SUBCARRIER 
GENERATOR

25 KHZ TO 
SUBCARRIER 
GENERATOR 
(OPTIONAL)

250 KHZ TO 
TRANSLATOR

35 MHZ TO 
TRANSLATOR 
-20 DBM NOM

C^^tc/cr

i------------1
| OPTIONAL |
■ HIGH |

-j STABILITY .
I OVEN |

I_______ I

HIGH 
STABILITY 
OVEN

I (RF560)
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I FREQUENCY STANDARD ASSEMBLY

I GENERAL DESCRIPTION1.

I
I
I
I

I TECHNICAL CHARACTERISTICS2.

I
160 MHZ

♦
1 KHZ

1

I 1

Weight:
1 pound, 4 ounces (566.9 grams)

ISO MHZ TO 
2N0 MIXER <

OPTIONAL 
EXTERNAL 
REFERENCE 
5 OR 1 MHZ

Figure 1. Frequency Standard Assembly A2A7 
Reference Frequency Outputs

A2A8
HIGH BAND PLL

A2A7
FREQUENCY STANDARD

Internal Standard Output (1 or 5 MHz): 
0.5 Vrms (Nominal)

Signal Inputs:
1 or 5 MHz, 0.5 Vrms (External
Frequency Standard)

3.25 -
3.35 MHZ

Dimensions:
4. 90H x 4.19W x 4. 32D (inches) 
12.45H x 10.64Wx 10.7 9D (cm)

Power Requirements:
+5Vdc
+15Vdc
-15Vdc
+24Vdc

Signal Outputs:
160 MHz; -10 dBm
50 KHz TTL
250 KHz TTL
1 KHz TTL
100 KHz TTL
35 MHz; -20 dBM (nom)

------------------------------------------ y*

REMOTE/LOCAL CONTROL INTERFACE CIRCUITRY NOT SHOWN 
PART OF A2A9/A2A10/A2A11/A2A12 CONTROL GROUP

T
1 MHZ 
CONTROL

^100 KHZ

I
I
I

"f
100 KHZ
CONTROL

50 KHZ

25 KHZ

"V-
I
I
I

10 MHZ
CONTROL

V______

----------------------------------11,75 MHZ

A2A15 u_______
TRANSLATOR I* c M1,_

1 36.5 MHZ f—

I I
i A2A14 |
( LOW BAND PLL (

y--f-—f1
10 KHZ I KHZ 100 HZ 
CONTROL CONTROL CONTROL 
_________________)

158.35 -
188.25 MHZ 
TO 1ST MIXER

Frequency Standard Assembly A2A 7 gener
ates the reference frequencies shown in 
figure 1. The reference frequencies are 
generated internally from either a 5 MHz 
temperature compensated crystal oscillator 
(TCXO) or an optional 1 MHz oven-con- 
trolled standard. An external 1 or 5 MHz 
standard, with a nominal level of 0.5 Vrms, 
may also be used. Toggle switch SI (figure 
5) is used to select either the external or 
internal standard. Frequency stability of 
the 5 MHz TCXO is +1 part in 10 . Stability 
of the optional 1 MHz oven-controlled stan
dard is +1 part in 108. Assembly A2A 7 
contains two printed wiring boards in addi
tion to either the TCXO or the optional 
oven-controlled standard (figure 7, sheet 1).

198.25- r
198.35 MHZl

I"---- ,
| A2A13 |

SUBCARRIER I 
^^GENERATOR



FREQUENCY STANDARD ASSEMBLY

3. SEMICONDUCTOR COMPLEMENT

TYPE DESCRIPTION

I
I
I4. CIRCUIT DESCRIPTION

I
I
I
I

4
IDESCRIPTIONFILTER

I5 MHz

35 MHz

I

2 I

Toggle switch SI, located on top of Assembly 
A2A7, selects either the internal or the ex
ternal standard. The external standard sig
nal level must be in the 0. 5-5 Vrms range.

The signal from A2A7A3 enters PWB A2A7A1 
at pins El and E2, is limited by QI, and 
passes through a 5 MHz bandpass filter. 
The filter passes the fundamental from the 
5 MHz standard or the 5th harmonic from

2N2222 
2N5179 
SN7490AN
SN74L90N 
SN7400N 
SN74L90N

2N3563
2N5179

Transistor, NPN 
Transistor, NPN 
Decade Counter 
Decade Counter 
Quad 2-Input NAND 
Decade Counter

Transistor, NPN
Transistor, NPN

the 1 MHz standard. The filter rejects un
desired harmonics of the 1 or 5 MHz input, 
which would otherwise appear as spurious 
responses at 1 or 5 MHz increments in the 
receiver. Table 1 lists the electrical char
acteristics of the 5 MHz filter.

The signal is amplified by Q2 and used to 
drive a digital divider chain and limiter Q4. 
The divider chain develops the following 
frequencies as shown in the block diagram on 
on the cover sheet of this section:

The signal applied to Q4 is limited and 
passed through a 35 MHz bandpass filter. 
The resulting 35 MHz, -10 dBm reference 
signal is then applied to the first mixer of 
Translator Assembly A2A15. The 35 MHz 
filter rejects undesired harmonics of the 
5 MHz standard which would otherwise 
appear as spurious responses at 5 MHz in 
the receiver. Table 1 lists the electrical 
characteristics of the 35 MHz filter.

• 100 KHz, to High Band PLL
Assembly A2A8

• 1 KHz, to Low Band PLL
Assembly A2A14

• 250 KHz, to Translator Assembly A2A15
• 50 KHz, to Subcarrier Generator 

Assembly A2A13
• 25 KHz, to Subcarrier Generator 

Assembly A2A13 (optional)

3 dB bandwidth: 160 kHz
70 dB bandwidth: 1.9 MHz
Insertion loss: 12.5 dB

3 dB bandwidth: 760 kHz
60 dB bandwidth: 7.25 MHz 
Insertion loss: 12 dB

rtFJ

REF. DESIG.
A2A7A1
QI through Q3
Q4
U1
U2 through U4
U5
U6
A2A7A2
QI &Q3
Q2

TABLE 1. CHARACTERISTICS OF 5 MHz
AND 35 MHz BANDPASS FILTERS

■

Reference Generator PWB Assembly A2A7A1, 
shown schematically in figure 7, sheet 1, pro
vides six reference frequency outputs in res
ponse toa lor 5 MHz input from a TCXO, an 
optional oven-controlled standard , or an ex
ternal standard. 160 MHz Generator PWB 
Assembly A2A7A2, shown in figure 7, sheet 2, 
uses an 80 MHz crystal oscillator and a fre
quency doubler to generate the 160 MHz signal 
required in error-cancelling.

Frequency Standard Assembly A2A7 is nor
mally shipped with 5 MHz TCXO Assembly 
A2A7A3 (PN 724-0150) installed. This 
assembly requires no warm-up, and has a 
frequency stability of +1 part in 10®.

An optional 1 MHz high stability frequency 
standard (PN 0759-3906) may be ordered to 
replace the TCXO. This assembly is an 
oven-controlled crystal oscillator and is 
part of the RF-560 option. Oven-controlled 
standard A2A7A3 (PN 0759-3906) has a fre
quency stability of +1 part in 10° after a 
one-hour warm-up period.
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I
I
I
I

b. Make test connections shownin figure 2.
MAINTENANCE5.

NOTE

Al

A3

a
II

Figure 2. Reference Generator PWB Assembly Test Setup Diagram

3

With an external standard selected, the sig
nal enters Assembly A2A7 atPl-B. Operation 
is the same as with the internal standard.

The RF-550 has a 1 or 5 MHz reference 
output at 0.5 Vrms for use in other equip
ment in a system, (such as another receiver 
or an exciter). The signal entering PWB 
A2A7A1 at pins El and E2 is buffered by 
Q3 and exits at pins Ell and E12 on the 
PWB, and pin Pl-W on the A2A 7 Assembly.

PWB A2A7A2 supplies a 160 MHz, -10 dBm 
reference signal to Translator Assembly 
A2A15 and to the second mixer in RF/IF 
Assembly A2A5. These signals are gener
ated at 80 MHz by crystal oscillator A2A7- 
A2Y1, then amplified and filtered to select 
the second harmonic. The 160 MHz signals 
leave the PWB at pins El, E2, E3 and E4. 
Using the 160 MHz signal to up-convert in 
the translator and down-convert in the RF/ 
IF assembly effectively cancels frequency 
errors and makes the use of a phase-locked 
oscillator unnecessary.

Paragraphs 5.1 and 5. 2 give the information 
required for testing and adjusting Frequency 
Standard Assembly PW Boards A2A7A1 and 
A2A7A2. For these tests and adjustments,

RF SIGNAL 
GENERATOR 
HP-606 
I0R EQUIV.)

RF550WITH 
FREQUENCY STANDARD 
A2A7.REMOVED

the RF-550 is placed on a bench and test 
connections are made as shown in figures 2 
and 3. Schematic diagrams of the PWB 
assemblies are shown in figure 7, sheets 
1 and 2.

PWB Assembly A2A7A1 is tested and adjust
ed as described in the following procedure.

Ensure SI is in correct 
position for standard used.

EXTENDER CABLE
P/0 MRK 1001-0189

5.1 REFERENCE GENERATOR PWB 
ASSEMBLY A2A7A1 TEST AND 
ADJUSTMENT PROCEDURES

^-INT

• RF Signal Generator, HP-606 or 
equivalent.

• Frequency Counter, Eldorado Model 1650
• RF Voltmeter, Boonton 91H or 

equivalent
• Digital DC Voltmeter
• Test cables, P/O RF-550 Maintenance 

Repair Kit (MRK) No. 1001-0189
• Oscilloscope

EXT-\ 

si^'

FREQUENCY [
STANDARD A2A7 ----

CONNECT TO A2J3
EXT. STD. IN

5 
pi

a. Test equipment required:
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I
I

d. Switch SI to EXT position. I
I
1

I

A2

IA3

s
PI

160 MHz Generator PWB Assembly Test Setup DiagramFigure 3.

I4

35 MHz. Measure signal with RFvoltmeter; 
a reading of -20 dBm should be obtained.

g. Measure voltages at QI, Q2, Q3 and 
Q4 using digital de voltmeter. Normal 
readings and tolerances are as follows:

h. Connect oscilloscope to collector of Q2. 
Adjust LI, L2, L3 and L4 for maximum 5 
MHz output at Q2.

i. Connect oscilloscope to pin E9. Adjust 
L7 , L8 , L9 and LIO for a maximum signal at

FREQUENCY 
COUNTER

50 OHM COAX 
P/0 MRK 1001-0109 
--------- ;------ ►

CONNECT TO 
A2A15P1-M

j. Measure level at Ell with RFvoltmeter; 
a reading of +7 dBm should be obtained.

k. The following readings should be ob
tained, at the specified pins, using a 
frequency counter:

1. After the above tests and adjustments are 
made, de-energizeRF-550, disconnect test 
setup, and reinstall Frequency Standard A2A7.

5. 2 160 MHz GENERATOR PWB A2A7A2 
TEST AND ADJUSTMENT 
PROCEDURES

EXTENDER CABLE 
p/0 MRK 1001-0189

• Emitters of QI, Q2, Q3 and Q4: 
-8.15+0.4V

• Bases of QI, Q2, Q3 and Q4: 
-7.5+0.4V

• Collectors of QI, Q2 and Q4: 
OV; Q.3: 0+0. 2V

• Pin E9: 35.000,000 MHz
• Pin E3: 250. 000 kHz (TTL)
• Pin E5: 100.000 kHz (TTL)
• Pin E18: 50.000 kHz (TTL)
• Pin E16: 25. 000 kHz (TTL)
• Pin E7: 1.000 kHz (TTL)

a. Test equipment required:
• Frequency Counter with 50-ohm 

input and 160 MHz at -10 dBm 
counting capability.

• Spectrum Analyzer with 1200 MHz 
RF Section.

• Test cables (P/O MRK 1001-0189).

b. Make test connections shown in figure 3.

PWB AssemblyA2A7A2 is tested andadjusted 
as described in the following procedure.-

EXT1 [ 
siX'

FREQUENCY 
STANDARD A2A7

RF-550 WITH FREQUENCY 
STANDARD A2A7ANO 
TRANSLATOR A2A15 
REMOVED

e. Connect RF Signal Generator, with 
1 MHz at 1 Vrms or 5 MHz at 1 Vrms 
capability, to External Standard In, A2J3.

f. Adjust signal source for 1.000,000 
MHz or 5.000, 000 MHz at 0. 5 Vrms, de
pending on which internal standard is in
stalled. Use frequency counter to ensure 
correct frequency and level.

c. Connect frequency counter to Internal 
Standard Out A2J4 and check internal 
standard operation. Reading should be 1 or 
5 MHz at 0.5 Vrms, If internal standard is 
operating correctly, proceed to step h. 
If not, either install a new standard and 
recheck or proceed to step d.
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I
I

PARTS LIST6.I
I

7.

I
I

I 5

i. Adjust Cl for 160 MHz + 1 kHz at 
-10 dBm.

f. Remove caps from Cl, C4, C12, C14 
and C16. Adjust Cl and C4 two turns down 
from top. Energize RF-550. Signal should 
appear on analyzer CRT at 160 MHz. If 
signal does not appear, alternately adjust 
Cl and C4 until correct signal is obtained.

h. Adjust C4 clockwise until the analyzer 
signal just disappears (oscillator stops). Ro
tate C4 counterclockwise until the analyzer 
signal returns (oscillator starts), and then 
continue rotating for approximately { turn.

NOTICE

In some instances, the Integrated Circuit (IC) component types 
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.

d. Connect frequency counter to Pin M of 
assembly A2A15. Use 50-ohm coaxial 
cable (P/O MRK 1001-0189).

g. Peak signal displayed on analyzer by 
tuning C12, C14 and C16. A level of -10 
dBm should be obtained.

j. De-energize RF-550, disconnect test 
setup, and reinstall assemblies A2A7 and 
A2A15.

Component location drawings and the 
schematic diagrams for Assembly A2A7 
are contained in figures 4 through 8.

COMPONENT LOCATIONS AND 
SCHEMATIC DIAGRAMS

Table 2 is a list of frequency standard assem
bly replaceable parts, including manufac
turers' identification numbers. Table 3 is 
an index of manufacturers' names and ad
dresses listed by identification numbers.

e. Connect spectrum analyzer to pin El.

c. Connect extender cable (P/O MRK 
1001-0189) to A2A7P1.

LflJ 
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ITABLE 2. PARTS LIST

I
NOILS NOTES

IA2A7

Cl
C5

I
C6

C7

Pl IC8, C9

R1 , R2
CIO

SI
Cl 1 I

XA1, XA2 Not Used <3C12, C13XA3
7 Pin:

IA2A7AI
C14

I
Cl to C3

C15

I
I

6 I

MP1 to
MP 10

MP 11 to
MP 14

REF 
desk; NAM! AND 

DESCRIPTION
FIG.
NO.

Frequency Standard 
Assembly: MFR 14304, 
PN 1920-1350-1

Capacitor, Fixed, 
Mica, 20 pF, ±5%, 
500V: MIL Type 
CM05ED200J03

Capacitor, Fixed, 
Mica, 15 pF, ±5%, 
500V: MIL Type 
CMO5CD15OJO3
Capacitor, Fixed, 
Mica, 470 pF, ±5%, 
500V: MIL Type 
CM06FD471J03
Capacitor, Fixed, 
Mica, 510 pF, ±5%, 
500V: MIL Type 
CM06FD511J03
Capacitor, Fixed, 
Mica, 3900 pF, ±5%, 
500V: MIL Type 
CM06FD392J03

Connector Pin, Male: 
MIL Type
MS 17803-16-20

Resistor, Fixed, 
Compos i t ion, 
51 ohms, ±5%, 1/4W:
MIL Type 
RCRO7G51OJM

Switch, Toggle, 
DPDT: MFR 09353 
PN 7201SYPZB

o' 
I

Connector, 
Rectangular, 20 Pin:
MFR 81312,
PN MRAC20PN7

Capacitor, Fixed, 
Ceramic, 0.47pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-^74

FIG.
NO.

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Mica, 470 pF, ±5%, 
500V: MIL Type 
CM06FD471J03

RLE 
DESIG

C4

Connector, 
Miniature, 
MFR 14304, 
PN X-0042

Capacitor, Fixed, 
Mica, 220 pF, ±5%, 
500V: MIL Type 
CMO5FD221J03

REF. Generator 
PWB Assembly: 
MFR 14304, 
PN 1920-2270

Connector Pin, 
Coaxial: MFR 81312, 
PN 100-8001S95

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Mica, 510 pF, ±5%, 
500V: MIL Type 
CMO6FD511J03

Capacitor, Fixed, 
Mica, 10 pF, ±5%, 
500V: MIL Type 
CMO5CD1OOJO3
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I TABLE 2. PARTS LIST (Cont)

NOILS NOTES

C26
Cl 7I
CIS

C31

C19

C20

C38
C21I

LI to L4C22

I L5

C23
L6

C24

I
I

7

F ixed, 
pF,

FIG.
NO.

L7 to 
LIO

Capacitor, Fixed, 
Mica, 120 pF, ±5%, 
500V: MIL Type 
CMO5FD121J03

C27 to 
C30

C32 to
C37

Capacitor, Fixed, 
Mica, 300 pF, ±5%, 
500V: MIL Type 
CMO5FD3O1J03

Inductor, Fixed, 
RF, 75 pH: 
MIL Type LT10K009

FIG.
NO.

Inductor, Fixed, 
RF, 5.6 pH: 
MIL Type LT4K090

REI- 
desk;

C16

REF 
DI.SIG

C25

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Mica, 150 pF, ±5%, 
500V: MIL Type 
CMO5FD151J03

Capacitor, Fixed, 
Mica, 120 pF, ±5%, 
500V: MIL Type 
CM05FD121J03

Inductor, Variable, 
0.18 pH: 
MFR 14304, 
PN LI 1-0004-004

Capacitor, Fixed, 
Tantalum, 1 pF, 
±20%, 20V: 
MFR 12954, 
PN D1R0GSA20M

Capacitor, Fixed, 
Ceramic, 3 pF, 
±5%, 500V: 
MFR 14304, 
PN C4619

Capacitor, Fixed, 
Mica, 110 pF, ±5%, 
500V: MIL Type 
CM05FD11 1 J03

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Cerami c, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Inductor, Variable, 
2.2 pH: MFR 14304, 
PN LI 1-0004-017

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D1OGSC35M

Capaci tor, 
Ceramic, 3 
±5%, 500V: 
MFR 14304, 
PN C4619

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 2.4 pF, 
±5%, 500V: 
MFR 14304, 
PN C4617
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ITABLE 2. PARTS LIST (Cont)

I
NOILS NOTES IR9

IQI to Q3

RIO, Rl 1

R1
R12

R2

R13

R3
R14

Rlt

IR15

dR5, R6
RI6

I
R7

IR17, RIB

R8
R19

I
I
I8

REF 
DESK.

NAME AND 
DESCRIPTION

FIG
NO,

REF 
DESIG

FIG.
NO.

LI 1 to 
L13

Transistor, NPN: 
Type 2N2222

uu

Inductor, Fixed, 
RF, 75 pH: 
MIL Type LT10K009

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Compos i t ion, 
150 ohms, ±10%, 
1/1+W: MIL Type 
RCR07G151KM

Resistor, Fixed, 
Compos i t ion, 
560 ohms, ±5%, 
1/4W-. MIL Type 
RCR07G561JM

Resistor, Fixed, 
Composition, 3.9K, 
±5%, 1/4W: 
MIL Type 
RCR07G392JM

Resistor, Fixed,
Composition, 6.8K,
±10%, 1/4W:
MIL Type
RCR07G682KM

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G681KM

Resistor, Fixed, 
Composition, 6.8K, 
±10%, 1/4W: 
MIL Type 
RCR07G682KM

Resistor, Fixed,
Composition, 6.8K,
±10%, 1/4W: 
MIL Type 
RCR07G682KM

Resistor, Fixed, 
Composition, 6.8K, 
±10%, 1/4W: 
MIL Type 
RCR07G682KM

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCR07G102KM
Resistor, Fixed, 
Composition, IK, 
±5%, 1/4W: 
MIL Type 
RCR07G102JM

Resistor, Fixed, 
Compos i t ion, 
10 ohms, ±10%, 
1/4W: MIL Type 
RCR07G100KM

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±5%, 
1/4W: MIL Type 
RCR07G471JM

Resistor, Fixed, 
Compos i t ion, 
10 ohms, ±10%, 
1/4W: MIL Type 
RCR07G100KM

Resistor, Fixed, 
Compos i tion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G471KM

Resistor, Fixed, 
Compos i t i on, 
390 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G391KM

Resistor, Fixed, 
Composition, IK, 
±5%, 1/4W: 
MILT ype 
RCRO7G1O2JM
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I TABLE 2. PARTS LIST (Cont)

I
NOTESNOILS

C5 to C7R20

C8R21I
C9

Ul

F i xedCIO, CHU2 to U4

1
U5

C12

U6

I C13

A2A7A2

CIA
Cl

C15
PF,C2I

C16C3

C17
C4

I

9I

REF 
DESIG

RU
DI: SIG

Capacitor’, Fixed, 
Mica, 15 pF, ±5%, 
500V: MIL Type 
CMO5CD15OJO3

Capacitor, Fixed, 
Mica, 10 pF, ±5%, 
500V: MIL Type 
CM05CD100J03

Capacitor, Fixed, 
Mica, 5 pF, ±5%, 
500V; MIL Type, 
CM05CD050D03

Capacitor, Variable 
1-10 pF: MFR 91293, 
PN 5201

Capacitor, Fixed, 
Ceramic, 1.2 
±5%, 500V: 
MFR 14304, 
PN C4610

Jo Integrated Circuit: 
MFR 01295, 
PN SN7490AN

Integrated Circuit: 
MFR 01295, 
PN SN74L90N

FIG.
NO.

NAME AND 
DESCRIPTION

FIG.
NO.

160 MHz Generator
PWB Assembly:
MFR 14304, 
PN 1920-2280

Integrated Circuit: 
MFR 01295, 
PN SN74OON

Integrated Circuit: 
MFR 01295, 
PN SN74L90N

Capacitor, Fixed, 
Mica, 3 pF, ±1 pF, 
300V, MFR 72136, 
PN DM5CC030A

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

Capacitor, Variable, 
1-10 pF: MFR 91293, 
PN 5201

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

Resistor, Fixed, 
Composition, 6.8K, 
±10%, 1/4W: 
MIL Type 
RCR07G682KM

Capacitor, Variable, 
1-10 pF, MFR 73899, 
PN VAJ-605

Resistor, Fixed, 
Compos i tion, 
560 ohms, ±10% 
1/4W: MIL Type 
RCR07G561KM

Capacitor, Fixed, 
Mica, 15 pF, ±5%, 
500V: MIL Type 
CMO5CD15OJO3

Capacitor, Variable, 
1-10 pF, MFR 73899, 
PN VAJ-605

Capacitor, Variable, 
1-10 pF, MFR 73899, 
PN VAJ-605
Capacitor, Fixed, 
Ceramic, 0.56 pF, 
±5%, 500V: 
MFR 14304, 
PN C4602
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ITABLE 2. PARTS LIST (Cont)

I
NOTESNOILS

IL8

L9
C19, C20

LIO
RF

C21
QI

Q2C22
Q3

IR1
C23, C24

R2C25, C26

R3, R4C27, C2C

IR5C29

ILI, L2
R6

L3

L4 IR7, R8

L5 to L7

10

±20%
MFR

RLE
DESIG

Capacitor, Fixed, 
Mica, 12 pF, ±5%, 
500V: MIL Type 
CMO5CD12OJO3

FIG.
NO.

Capacitor, Fixed, 
Mica, 5 pF, ±5%, 
500V: MIL Type 
CMO5CDO5OD03

Resistor, Fixed, 
Composition, 2K, 
±10%, 1/4W: 
MIL Type 
RCRO7G2O2KM

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

NAME AND 
DESCRIPTION

FIG.
NO.

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Mica, 68 pF, ±5%, 
500V: MIL Type 
CMO5ED68OJO3

REF
DE SIG

C18

Capacitor, Fixed, 
Ceramic, 0.1 pF,

, 50V:
14304, 

PN Cl 1-0005-104

Inductor, Fixed, 
RF, IpH: MIL Type 
LT4K351MIN

Inductor, Fixed, 
RF, 1.5 pH: 
MIL Type LT4K083
Inductor, Fixed, 
RF, 0.15 pH: 
MIL Type LT4K074

Resistor, Fixed, 
Compos i t ion, 
560 ohms, ±5%, 
1/4W: MIL Type 
RCR07G561JM

Capacitor, Fixed, 
Tantalum, 1 pF, 
±20%, 20V: 
MFR 12954, 
PN D1R0GSA20M

Transistor, NPN: 
Type 1920-2285, MFR 14304 
Transistor, NPN: 
Type 2N5179
Trans istor,NPN: 
Type 2N3563
Resistor, Fixed. 
Composition, 3K, 
±10%, 1/4W: 
MIL Type 
RCR07G302KM

F ixed, 
on, 6.8K,

Resistor, 
Compos i t i 
±10%, 1/4W: 
MIL Type 
RCR07G682KM

Resistor, Fixed, 
Composition, 6.8K, 
±10%, 1/4W: 
MIL Type 
RCR07G682KM

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O2KM

Inductor, Toroidal:
MFR 14304, 
PN 1920-0609

Capacitor, Fixed, 
0.001 uF, MFR 12954 
PN Cl 1-0005-102
Inductor, Fixed, 
RF, 4.7 uH: 
MIL Type LT4K089
Inductor, Fixed, 
RF, 0.27 pH: MIL 
Type LT4K344 MIN
Inductor, Fixed, 
RF, 4.7 uH:
MIL.Type LT4K089
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TABLE 2. PARTS LIST (Cont)

1
NOTESNOTES

I R12, R13R9

I
80 MHz:Y1RIOI

A2A7A3

R11

I
I
I
I

I

11

REF 
desk;

NAME AND 
DESCRIPTION

REF 
DESIG

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Compos i t ion, 
12 ohms, ±10%, 
1/4W: MIL Type 
RCR07G120KM

FIG.
NO.

Resistor, Fixed, 
Composition, 
10 ohms, ±10%, 
1/4W: MIL Type 
RCR07G100KM

FIG.
NO.

Crystal Oscillator: 
MFR 14304, 
PN 724-0150Resistor, Fixed, 

Compos i t ion, 
100 ohms, ±10%, 
1/4W: MIL Type 
RCR07G101KM

Crysta1, I 
MFR 14304, 
PN 1920-0613

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCR07G102KM
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ITABLE 3. INDEX OF MANUFACTURERS' CODES

IMFR NAME AND ADDRESSMFR CODE

01295 I

09353 I
12954

14304

72136

I73899

81312

I
I91293

I
12

Texas Instruments, Inc. 
Semiconductor Group 
P.O. Box 5012 
13500 N. Central Expressway 
Dallas, Texas 75222

C and K Components, Inc. 
103 Morse Street
Watertown, Massachusetts 02172

Dickson Electronics Corporation 
8700 East Thomas Road
P.O. Box 1390
Scottsdale, Arizona 85352

Harris Corporation
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

Electro Motive Corporation
Sub. of International Electronics Corp.
South Park and Johns Streets
Willimantic, Connecticut' 06226

Winchester Electronics Division 
Litton Industries, Inc.
Main Street and Hillside Avenue 
Oakville, Connecticut 06779

Johanson Mfg. Company 
P.O. Box 329
Boonton, New Jersey 07005

JFD Electronics Corporation 
15th at 62nd Street 
Brooklyn, New York 11219
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HIGH BAND PLL ASSEMBLY

GENERAL DESCRIPTION1.

I
TECHNICAL CHARACTERISTICS2.

I

I
I

I
100 KHZ REF35 MHZ REF1 KHZ REF250 KHZ REF€» 160 MHZ

HIGH BAND PLLTRANSLATORLOW BAND PLLI
IM 10M100K10 KHZ1 KHZ100 HZ

0.5
CONTROL GROUP

I 1.0

I Figure 1. High Band PLL Assembly, Integrated Relationships

I 1

198 25 TO
198.35 MHZ ------- *VFO/BFO

18.25 VCXO

KHZ
VFO

36.5 MHZ
• 10 KHZ

LOCAL 
FREQ. 
CONTROL

AZAT
FREQUENCY STANDARD ASSEMBLY

3.25 TO
3.4999 MHZ

Weight:
1.2 pounds (543 grams)

Dimensions:
4.125H x 2.125W x 5. 875D (inches)
10. 5H x 5.4W x 14.9D (cm)

Power Requirements:
5 Vdc at 255 mA avg.

15 Vdc at 80.5 mA avg.
24 Vdc at 144 mA avg. 
-6 Vdc at 12 mA avg.

control provided by the High Band PLL 
complements the 100 Hz incremental conti'ol 
provided by the Low Band PLL so that com
plete coverage is provided in 100 Hz steps. 
With the VFO, continuous coverage is pro
vided within the specified range.

REMOTE 
FREQ. 
CONTROL

158.35 TO 188.25 MHZ 
FIRST L.O.TO HF AMP 
--------------------►

Signal Inputs:
200 MHz at 28 mV rms (RF-131)
198.25 to 198.35 MHz
at 39 mV rms (RF-550)

100 kHz at 3V p-p (TTL levels)
10 Control Wires (ECL levels in the RF-131;

TTL levels in the RF-550) using quasi
binary-code

The High Band Phase Lock Loop (PLL) is an 
electronically-tuned frequency synthesizer 
assembly that can be used interchangeably 
in both the RF-550 Receiver and the RF-131 
Exciter. Jumper changes are required as 
indicated on figure 9 to effect compatibility 
with the desired system. When used with 
the RF-550, the output frequency is in the 
158.35 to 188.25 MHz range, when used with 
the RF-131, the output frequency is in the 
162. 0 to 189.9 MHz range; In both applica
tions, BCD 10 MHz, 1 MHz, and 100 kHz 
control elements provide an output adjustable 
in 100 kHz steps throughout the range. Fre
quency select control is accomplished using 
10 BCD control wires , binary-coded decimal 
techniques and r N frequency divider.
The divider provides a 100 kHz output when 
the VCO is phase-locked to a fixed reference 
frequency from the Frequency Standard 
Assembly. Figure 1 shows the High Band 
PLL Assembly as a functional clement of 
the RF-550 Reccivci’ as it is used to generate 
the 1st LO mixer frequency to the RF ampli
fier. Note that the 100 kHz incremental
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IFUNCTIONSYMBOL TYPE

4. CIRCUIT DESCRIPTIONS

I
I

3. SEMICONDUCTOR COMPLEMENT

TYPE FUNCTIONSYMBOL

I4.1 DDTDE-BY-N PWB ASSEMBLY A2A8A1

I

I

I
I
I2

Output Load:
50 ohms

A2VR3
A2A1Q1
A2A1CRI
A2A1CR2

Voltage Regulator
Oscillator
Voltage Variable Capacitor
Voltage Variable Capacitor

Signal Outputs:
162.00 to 189.9 MHz (RF-131)
158.25 to 188.25 MHz (RF-550)
Both in 100 kHz increments (100 kHz incre

ments for any single mixer injection fre
quency in the RF-550) at 110 mV rms 
level.

Input Impedance:
198/200 MHz: 50 ohms
100 kHz: approximately Ik ohm

OR gate 
OR gate 
Ramp Control Switch 
Ramp Generator 
Ramp Discharge 
Sampling FET 
Sample Driver 
Source Follower 
Triple AND Gate 
Preload Gate 
Dual JK Flip-flop 
Dual JK Flip-flop 
Decade Divider 
Triple AND Gate 
Dual JK Flip-flop 
Dual JK Flip-flop 
Quad NAND Gate 
Dual JK Flip-flop 
Quad NAND Gate 
Dual JK Flip-flop 
Comparator 
Comparator 
Comparator 
Preload Gate 
Dual JK Flip-flop
Operational Amplifier 
Operational Amplifier 
Isolation
Reverse Polarity Protection 
Unlock Switch 
Unlock Switch
Amplifier 
Amplifier 
Amplifier 
Amplifier 
VCO Steering Buffer 
Buffer Amplifier 
Mixer
18V Regulator

The High Band PLLAssembly comprises two 
pwb assemblies in one plug-in module as 
shown in figure 8. A Voltage Controlled 
Oscillator (VCO), a loop mixer, a program
mable frequency divider (tN), a frequency 
discriminator, and a phase detector in a 
phase-locked loop system synthesize the 
desired 158.35 to 188. 25 MHz 1st LO injec
tion frequency. Operation of a simple 
phase-locked loop system is described in 
section A2A14, paragraph 4, of this manual.

PWB Assembly A2A8A1 contains the pro
grammable v N frequency counter, sample- 
and-hold phase detector, unlock detector, 
and the VCO steering detector. Figure 10 
is a schematic diagram of the assembly. 
The programmable tN counter is made up 
of two decade counters and one divide-by- 
four counter. U3 and U4 comprise the 100 
kHz decade counter, U5 is the 1 MHz decade 
counter, and U17 is configured as the 10MHz 
d ivide-by-four counter. The first divide-by- 
ten output at U4B-9 is used to clock the sec
ond divide-by-ten counter, U5, which in turn 
clocks divide-by-four counter U17. The two 
divide-by-ten counters and the divide-by- 
foui- counter provide a total division ratio of 
400. Gate U1A is continuously enabled with 
power on and produces a TTL level output 
to clock the 100 kHz decade counter in re
sponse to the 10-40 MHz input. Assuming 
no preloading condition, subsequent counter 
input/output responses are as shown in 
table 1.

1N753A
2N5397
KV2001
KV2001

1N3064 
1N3064 
2N5179 
2N2907 
2N2222 
3N171 
2N5179 
2N4221 A 
SN74S1 IN 
SN74S00N 
SN74SI12N 
SN74S112N 
SN74LS196N 
SN74S1 IN 
SN74S112N 
SN74S112N 
SN74S00N 
SN74LS112N 
SN74LS00N 
SN74LS112N 
LM324N 
LM324N 
LM324N 
SN74S00N 
SN74LS112N 
741 
8007C 
1N3064 
1N3064 
2N2222 
3N171 
SRF552 
2N5179 
2N5I79 
2N5I79 
2N2222 
2N5179 
0759-5150 
UA7818KC

A1CR4 
A1CR5 
A1Q1 
A1Q2 
A1Q3 
A1Q4 
A1Q5 
A1Q6 
A1U1 
AIU2 
A1U3 
A1U4 
A1U5 
A1U6 
A1U7 
A1U8 
A1U9 
A1U10 
A1U11 
A1U12 
A1U13 
A1UI4 
A1 U1 5 
A1U16 
Al U17 
A2AR1 
A2AR3 
A2CR2 
A2CR3 
A2Q1 
A2Q2 
A2Q3 
A2Q4 
A2Q5 
A2Q6 
A2Q9 
A2Q10 
A2U1 
A2U2
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I
Qa Qb Qc Qd

I

I NOTE

I

I

I
I

I
3

CLOCK
INPUT

PULSES

Although Table 1 shows the 
QD output (which corresponds 
to U4B-9 or U5-8) going high 
("1") after an eight count, only 
one negative-going transition 
occurs to perform the subse
quent clocking function.

COUNTER 
STATE

0 
0 
1 
1 
0 
0

1 
I 
0 
0 
0 
0
1 
1

0 
0 
0 
0
1 
1 
I
1 
0 
0
0 
0 
0
0

0
0
0
0
0
0
0
0
1
1
0
0
0
0

As an example, with 08.6000 MHz selected, 
the division ratio would be 400 minus 086, 
or 314.

The sample-and-hold phase detector consists 
of ramp generator Q2-R12-C22, sampling

0
1
0
1
0
1
0
1
0
1
0
1
0

1

1
2
3
4
5
6
7
8
9
10
11
12
13

0
1
2
3
4
5
6
7
8
9
0
1
2
3

Since the RF-131 uses ECL (emitter-coupled 
logic) levels on the frequency control lines, 
and the RF-550 uses TTL levels, provisions 
are made to accommodate both sets of levels. 
Also, both units use quasi-binary-coded con
trol inputs, so that the two and four bit data 
lines of the 100 kHz and 1 MHz digits are in
verted before reaching the assembly. In the 
RF-131, comparators U13, 14, 15 on the 
t N PW board convert the ECL levels ("0" 
< -1. 5 Vdc, "1" >-0. 5 Vdc) to TTL levels. 
This is accomplished by placing -1 Vdc com
parison bias on the comparators through bias 
string R28, R23, and R24. The 100 kHz two 
and four bit re-inversion is handled by plac
ing the reference level on the non-inverting 
inputs and driving the inverting inputs of 
comparators U14B and U14C.

In the RF-550, comparators U13, 14, 15, on 
the r N PW Board are biased at approximate
ly +2. 0 Vdc by jumpering resistor R28. The 
comparators once again provide TTL levels 
to the divider circuits, and the re-inversion 
of two and four bit data inputs is handled in 
the same manner as in the RF-131.

Frequency control inputs to each of the 
counters are used to preload the divider to 
achieve any desired division ratio from 101 
to 400. When a counter is preloaded, fewer 
pulses are needed to achieve the full state. 
For example, if a decade counter is pre- 
loaded to decimal six and then clocked ■with 
input pulses, it counts seven, eight, nine, 
and then recycles to zero. With decimal 
six preloading information still at the input, 
the device is immediately reset to six and 
continues to perform a divide-by-four 
function until input instructions are changed. 
The count ratio in The High Band PLL As
sembly varies from 101 to 400 as a function 
of frequency select switch settings. The 
exact division ratio can be determined as 
follows: 400 minus the first three digit 
switch settings equals the division ratio.

TABLE 1. DECADE DIVIDER CIRCUIT 
INPUT/OUTPUT DATA

In order to proride sufficient time for pre- 
loading, the counter is inhibited after the 
395th count, and die final four counts are 
assumed by shift register U7, U8. AND 
gate Ul-C detects the "395" state and clears 
shift register U7, U8 on the next clock pulse, 
providing the necessary high from U8-6 for 
NAND gates U2 and U16, and the required 
low for decade counter U5 to allow preloading 
to take place. Preloading is ended on the 
"399" state when U8A toggles and the follow
ing clock pulse sets U8B, enabling the count
er. The 4- N divider output is a negative 
transition at U8-9 at the 396th count, and is 
coupled to the sample-and-hold phase de
tector.
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difference between the pulses represents the 
phase error voltage from the phase detector 
output.

The same type of operation occurs when 
the divider output is low in frequency, 
causing negative-going pulses at U11A-3 
and an ensured high at U11B-11 (just as 
when the loop is locked). Flip-flop U12A

HfT|

Source follower FET Q6 provides a high im
pedance load for C23 so that it will not dis
charge between sample pulses. The phase 
error voltage is coupled to the RF PW 
Board through A1E1. The cycle is complet
ed at the onset of the next reference pulse, 
which momentarily discharges C22 and 
again sets flip-flop U10A.

FET Q4, and hold capacitor C23. NAND 
gates U9C, U9D form a one-shot which pro
vides a very narrow reference pulse at the 
rate of 100 kHz. This reference pulse sets 
U10A-5, causing switch QI to conduct, and 
charging C22 through Q2 and R12. The ramp 
at C22 is terminated by a sample pulse from 
the -T N output at U8-9, clearing flip-flop 
U10. This pulse also momentarily cuts off 
switch Q5, which turns on sampling FET Q4. 
When Q4 is on, the voltage on C23 increases 
or decreases to attain equilibrium with ramp 
capacitor C22. Waveforms generated in the 
phase detector are shown in figure 2.

When the loop is locked, the small phase 
error voltage output tunes the VCO to main
tain the correct output frequency. If the 
loop becomes unlocked, however, a greater 
voltage swing (in the correct direction to 
regain lock) is provided to the VCO by the 
unlock detector circuits, as described in 
the following paragraphs.

If, however, the divider output frequency 
shifts high, sample pulses occur faster 
than reference pulses, until two (or more) 
sample pulses occur between two successive 
reference pulses (figure 4). When this 
happens, NAND gate U1LB "sees" a sample 
pulse while U10B is in the set (high output) 
state, allowing negative-going pulses at 
U11B-11. At the same time, flip-flopU10A 
is cleared more often than set, and the 
output from NAND gate U11A remains al
ways high (just as when the loop is locked). 
Also, AND gate UGC catches any sample 
and reference pulses occurring at the same 
time, so that positive pulses may appear at 
U6C-6. VCO steering flip-flop U12A is 
clocked by NAND gate HILA and cleared by 
NAND gate U11B. Because U11A is high, 
U12A is cleared and never clocked, so its 
output is low. Positive pulses at A1E4 
turn on the VCO steering circuits; a low 
voltage from A1E9 helps tune the VCO.

In the locked state, flip-flop U10A always 
receives a clear pulse after every set pulse. 
The output from NAND gate U11A is high, 
since U10-5 is never high when U10-1 is 
high. For the same reason, NAND gate 
U11B is also high, thus insuring a low out- 
output from NAND gate U11C. AND gate 
UGC detects any sample and reference pulse 
occuring at the same time. Since this can
not happen in the locked state (the input 
pulses alternate with each other) its output 
will also be low. The net result is that 
NAND gate U11C and AND gate U6C are al
ways low, keeping the VCO steering switch 
on the RF PW Board in the off condition.

When the loop is locked, both reference and 
sample pulses to the phase detector occur 
at a 100 kHz rate in alternating sequence, 
as shovni in figures 2 and 3. The time

The unlock detector comprises frequency 
discriminator flip-flops U10A and U10B, 
AND gate U6C and NAND gates U11A,B, 
and C. If the divider output becomes "un
locked" from the reference (whether the 
t N output is higher or lower than the ref
erence), the unlock detector output at A1E4 
goes high, enabling coarse steering circuits 
on the RF PW Board, while flip-flop U12A 
assumes the correct state to tune the VCO 
in the direction to regain the locked state.
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I
I

Phase Detector Waveforms in Locked StateFigure 2.
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is clocked and never cleared, thus achieving 
set state. As a result, positive pulses ap
pear at A2R4 and U12A-5 is high. In effect, 
NAND gates U11A and U11B are low and high 
frequency detectors. AND gate U6C is high 
only when a sample and a reference pulse 
occur at the same time. When enabled by 
these gates, flip-flop U12A helps tune the 
VCO in the correct direction to regain the 
locked state.

RF PW Board A2A8A2 contains the VCO, 
loop mixer Ul, loop filter and de amplifier 
AR3, unlock switching and VCO steering 
control circuits, and an 18 Vdc regulator 
(Figure 12).

Referring to VCO Sub-Assembly A2A8A2A1, 
the VCO is an electrically tuneable oscillator

REFERENCE PULSES 
AT USB

SAMPLE PULSES 
AT U8-9

I
I

J
I
I
I
I
I
I

RAMP CAPACITOR DISCHARGED BY 
NEXT POSITIVE REFERENCE PULSE

Loop mixer Ul translates the high VCO out
put frequency to the 10-10 MHz range by 
mixing it with (approximately) 200 MHz.

i
I

DC PHASE 
—► ERROR 

VOLTAGE 
ON A1C23

in the range of 158.25 to 189. 9 MHz (com
bined range for RF-550 and RF-131). Using 
field effect transistor QI in grounded gate 
configuration, the output frequency is de
termined principally by C9, L2, CIO, CR1, 
and CR2. Positive feedback and output 
coupling are provided by capacitive voltage 
divider CO and C7. Frequency range is 
adjusted with C9 and CIO, while electrical 
timing is accomplished with voltage variable 
capacitors CR1 and CR2.

PHASE ERROR
0

T IT
VALUE OF RAMP IF NOT SAMPLED

Output from the VCO is fed to two circuit 
points. One output becomes the assembly 
output at Pl-U via A2A8A2A1J1. The second 
output is fed to loop mixer Ul through buffer 
amplifiers Q10 and Q3.
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The 10-40 MHz signal is then fed through a 
low pass filter and amplifier Q4-Q5-Q6 to 
the frequency divider circuits on the 4 N 
PW Board. The phase error voltage input 
is fed to high gain de amplifier AR3. R13, 
R14, and C5 shape AR3 frequency response 
to stabilize the loop.

d. Using JFD Tool, CAREFULLY adjust 
A2A1C9 and A2A1C10 to clockwise stop to

• Division Ratio
N = 400 - (P)

When the loop is unlocked, the unlock de
tector voltage from the 4 N PW Board is fed 
through switch Ql, amplified by AR1, and 
turns on FET switch Q2. This allows the 
VCO steering voltage to be transferred 
through Q9 and Q2 to de amplifier AR3 while 
the loop is unlocked. If the loop unlocks 
when the VCO shifts too high in frequency 
(and so the output of the 4 N is lower than 
the 100 kHz reference), positive pulses 
occur at the base of Ql, causing negative 
pulses at the inverting terminal of AR1, and 
hence positive pulses at the gate of Q2. A 
high VCO steering voltage at E2 grounds the 
R10/R43 voltage divider junction through Q9, 
discharging C3 through switch Q2 and R2, and 
produces a negative voltage swing at AR3-6. 
The negative-going voltage increases the ca
pacitance of varicaps A1CR1 and A1CR2, 
decreasing the VCO frequency. Should the 
loop unlock with a lower VCO frequency, the 
VCO steering voltage goes low, a more posi
tive voltage is transferred to the varicaps and 
the VCO frequency is increased. When the 
loop is locked, however, the coarse tune cir
cuits are inhibited by the unlock detector on 
the rN PW Board, which turns off FET Q2. 
This allows R1 to maintain a preset bias on 
AR3-3, while the phase error voltage tunes 
the VCO to maintain the correct frequency 
output.

The normal operating range of the VCO in 
the RF-550 is from 158.35 to 188.25 MHz. 
(The VCO can generate 158.25 MHz with 
00.0000 selected at the frequency switches.) 
A loop mixer injection frequency from 
198.25 to 198.35 MHz results in a frequency 
range at the 4 N input of 10.1 to 40. 0 MHz 
and division ratios of 101 to 400. VCO fre
quency and division ratio calculations are as 
follows:

Test equipment required (equivalents 
lay be substituted in all cases):

• Oscilloscope, Tektronix
Model 453 (with 10X probe)

• Spectrum Analyzer, 
HP-8554B/8552A

• Alignment Tool, JFD No. 5284
• Extender Cable

The following procedure is used to align and 
test the High Band PLL assembly. This ad
justment should be made if the VCO does not 
lock frequency within one-half second of re
setting one of the first three digit switches, 
or if the module jumps in and out of lock.
In a properly adjusted assembly, the de 
voltage at A2TP2 on the RF pw board (see 
figure 8) decreases in incremental steps 
from approximately 13 Vdc at a "299" switch 
setting to approximately 1. 5 Vdc at a "000" 
switch setting. Ramps at A1TP1 should 
truncate at the same level as shown in 
figure 2.

a.
m;

Uj

Mil ere:
P = First 3 digits of frequency 

select switch
N = Division ratio of frequency 

divider circuits
f = Mixer injection frequency

• fveo = f - (N x 0.1 MHz)

b. Set up as per figure 5. All test points 
and adjustments are accessible from the top 
of the RF-550 with assembly A2A8 cover re
moved. The assembly can also be operated 
on an extender cable if necessary.

c. Using JFD Tool, position A2R1 to 
mid-range.



IHIGH BAND PLL ASSEMBLY

I
IOSCILLOSCOPE

IRF-550

I
ITest Setup

I

<37.

I

8

I

Figures 8 through 13 contain schematic 
diagrams and related component location 
drawings.

SPECTRUM
ANALYZER

f. Set oscilloscope for a horizontal sweep 
of 10 microseconds per division, and cali
brated to read one volt per division, vertical 
Connect oscilloscope to A1TP1. Adjust 
A2R1 until all ramps terminate at the same 
de level as shown in figure 2.

g. If loop fails to lock, adjust trimmer 
capacitors A2A1C9 and/or A2A1C10 one 
turn in either direction and repeat step f.

h. Adjust A2R1 for a ramp amplitude of 
2.5 volts peak-to-peak, and so that all ramps 
truncate at the same level as shown in figure 2.

i. Connect Oscilloscope to A2TP2. Switch 
Frequency Select switches slowly, such that 
lock is mainteined, and adjust trimmer cap
acitor A2A1C9 until a +1.5 Vdc level at a 
switch setting of 00.0XXX MHz is selected.

j. Reset the receiver to 15.0000 MHz. 
Increase frequency slowly such that lock is

NOTICE
In some instances, the Integrated Circuit (IC) component types 
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.

COMPONENT LOCATION AND 
SCHEMATIC DIAGRAMS

establish a reference; then adjust both cap
acitors exactly four turns counterclockwise.

e. With power on and in LOCAL control, 
select 15.0000 MHz at front panel frequency 
select switches.

♦ T0 A2TP2

115/230 VAC 
Figure 5.

maintained and adjust A2A1C10 for a volt
age of+13.0 Vdc at 29.9 MHz.

6. PARTS LIST

Table 2 lists replaceable parts for the High 
Band PLL Assembly

T0 4 Pl-U^

k. Repeat steps i and j until A2TP2 has 
+ 13.0 Vdc at 29.9999 MHz setting and +1.5 
Vdc 00.0XXX MHz setting.

l. Recheck A1TP1 and adjust A2R1 for a 
ramp amplitude of 2.5 volts peak-to-peak.

m. Connect assembly output (Pl-U) to 
spectrum analyzer. Adjust analyzer for 
50 kllz/division and a 3 kHz bandwidth. 
Adjust A1C24 for 100 kHz sidebands <70 dB.
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I TABLE 2. PARTS LIST

I
Non snoii s

I Not UsedA2A8

I
I

Not Used

FL1C33

FL1

I Not UsedFLIC)

FL1C2

PlNot UsedFL1C3

I
P2

t» Not UsedFL1C7
A2A8A1I FL1C8

Cl
Not UsedFL1C9

I FL1C10

Not UsedC2, C3

I
I
I 9

FL1CL to 
FL1C6

FL1C1 1 to 
FL1C16

FL1C17 to
FL1C30

FL1C31, 
FL1C32

MP1 to
MP3

RLE 
DI SIG

NAME AND 
DESCRIPTION

Rl I 
DI SIG

NAM I AND 
DI St RIPTION

FIG
NO

MP4 to
MP1 7

FIG.
NO

Connector Pin, 
Male: MILType 
MS 17803-16-20

Connector, 
Rectangu1 ar, 
20 pin: MFR 81312, 
PN MRAC20PN

u 
I

High Band PLL 
Assemb1y, 
MFR 14304
PN 1976-3800-1, 
(Used in RF-550 
Rece i ver)

High Band PLL 
Assembly, 
MFR 14304 
PN 1976-3800-2, 
(Used in RF-131 
Exci ter)

Connector, Plug,
Coax i a 1:
MFR 94375,
PN GG-6902-095-901

F i 1 ter Plate 
Assembly, 
MFR 14304 
PN 1976-3804

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V, 
MFR 72982, 
PN 1214-001

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V, 
MFR 72982, 
PN 1214-001

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V, 
MFR 72982, 
PN 1214-001

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V, 
MFR 72982, 
PN 1214-001

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V, 
MFR 72982, 
PN 1214-001

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Connector Pin, 
Coax i a 1, Male: 
MFR 81312, 
PN 100-800IS95

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V, 
MFR 72982, 
PN 1214-001

+N PW Board 
Assembly, 
MFR.14304, 
PN 1976-3810



IHIGH BAND PLL ASSEMBLY

IPARTS LIST (Cont)TABLE 2.

I
sonsNOILS IC24

I
C25, C26

Not Used I
CI4

Not UsedC1 5
C16

INot Used

CRU,CR5
CI7, CIS

QI

Q2
C19

NPN,Q3

Q4
Not UsedC20

C2I Q5

Q6

IC22
R1

I
C23 I

10

J
I

NAM! AND 
DI.SC RII’TION

I IG
NO

RLI 
DISK.

C4 to
C8

C9 to
C13

Rl I
DI SIG

Capacitor, Fixed, 
Ceramic, 0.01 pF , 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O3

CRI to
CR3

NAML AND 
DL SCRIPTION

Capacitor, Fixed, 
Mica, 470 pF, 
±5%, 500V: 
MIL Type 
CMO5FD471J03

T rans i stor, 
J-FET .
Type 1976-^424

Capacitor,
Variable, 1-10 pF,
MFR 91293,
PN 5201

FIG.
NO

Transistor, PNP, 
Type 2N2907

Transistor, NPN, 
Type 2N5I 79

Transistor, NPN, 
Type 2N5179

Trans i stor, 
MOS-FET, 
Type 3N171

Capac i tor. 
Ceramic, G. 
±10%, 100V: 
MFR 72892, PN 
8121 - 100-X7R-102K

Capacitor, Fixed, 
Ceramic, 390 pF 
±10%, 50V: 
MFR 72982, 
PN CMO5FD3915O3

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102 Capacitor, Fixed, 

Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D1OGSC35M

, Fixed, 
0.001 pF,

T rans i stor, 
Type 2N2222

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D1OGSC35M

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103
Capacitor, Fixed, 
Ceramic, 0.01 pF,, 
±10%, 100V: 
MFR 72982, PN 
C11-0008-103

Resistor, Fixed, 
Compos i t ion, 
3.9K, ±5%, 
1/4W: MIL Type 
RC07GF392J

D i ode, 
Type IN3064



HIGH BAND PLL ASSEMBLY

I TABLE 2. PARTS LIST (Cont)

I
NO 11 s NOLLS

I RI 2R2, R3

R4 R13I
«•

R14R5

R15I I0K,R6 Not Used

I RI6
R7, R8

I
R1 7

R3

R18
RIOI

I R 1 9
R1 1

I
I

I 11

Rl I 
1)1 SIG

I IG.
NO

Rl I 
DI SIG

XAML AND 
DESCRIPTION

Resistor, Fixed, 
Compos i t ion, 
4.7K, ±5%, 1/4W: 
MIL Type 
RC07GF472J

Resistor, Fixed, 
Compos i t i on, 
390 ohms, ±5%, 
1/4W: MIL Type 
RCO7GF391J

Resistor, Fixed, 
Compos i t i on, 
6.8K, ±5%, 1/4W: 
MILT ype 
RC07GF682J

XAML AXD 
DI SC RI PTION

Resistor, Fixed, 
Composition, 56OK, 
560 ohms, ±5%, 
1/4W: MIL Type 
RCO7GF561J
Resistor, Fixed, 
Compos i t i on, 
390 ohms, ±5%, 
1/4W: MIL Type 
RC07GF391J

Resistor, Fixed, 
Compos i t ion, 
560 ohms, ±5%, 
1/2W: MIL Type 
RC20GF561J

Resistor, Fixed, 
Composition, 2.2K, 
±5%, 1 /4W: MIL Type 
RC07GF222J

Resistor, Fixed, 
Composition, 2.2K, 
±5%, 1/4W: 
MlL Type 
RCO7GF222J

Resistor, Fixed, 
Compos i t ion, 
100 ohms, ±5%, 
1/4W: MIL Type 
RC07GF101J

Resistor, Fixed, 
Compos i t ion, 
2.2K, ±5%, 
I/4W: MIL Type 
RCR07GF222J

Resistor, Fixed, 
Compos i t ion, 
2.2K, ±5%, 
1/4W: MILType 
RC07GF222J

FIG.
NO

Resistor, Fixed, 
Compos i t i on, 
2.2K, ±5%, 1/UW: 
MILT ype 
RCO7GF222J

Resistor, Fixed, 
Compos i t ion, 
±5%, 1/4W: 
MIL Type 
RCO7GF1O3J

Resistor, Fixed,
Composition, 12K,
±5%, 1/4W:
MILT ype
RCO7GF123J

Resistor, Fixed, 
Composition, IK, 
±5%, 1/4W: 
MILT ype 
RC07GF102J



IHIGH BAND PLL ASSEMBLY

IPARTS LIST (Cont)TABLE 2.

I
XO1I sNoll s ITP 1R20

I
TP2

R2I , R22

U1

R23

U2

U3 ,R24

IU5

IU6

U7, U8R28

U9

UIO

IU1 I

IU12

R39

I
I

12

J
I

Rl I 
1)1 Sl(.

N\MI \N|) 
1)1 St. RIP I ION

Ri I 
1)1 Sit.

FIG.
NO

Resistor, Fixed, 
Composition, IK, 
±5Z, 1/4W: 
MILT ype 
RCO7GF102J

Resistor, Fixed, 
Compos i t i on, 
3.9K, ±5%, 1/4W: 
MIL Type 
RCO7GF392J

Resistor, Fixed, 
Compos i t ion, 
150 ohms, ±5Z, 
1 / 4W: MIL Type 
RCO7GF151J

IIG N\MI \N1)
DLSt RIPTION

Resistor, Fixed,
Composition, 10K,
±5Z, 1/4W:
MILT ype
RCO7GF1O3J

Jack, Test,
PW Board:
MFR 14304,
PN J6O-OOOI-OO8

Jack, Test, 
PW Board: 
MFR 14304, 
PN J60-0001-002

Integrated C i rcu i t 
MFR 01295, 
PN SN74S1IN

I ntegrated C i rcu i t 
MFR 01295, 
PN SN74S00N

I ntegrated C i rcu i t 
MFR 01295, 
PN SN74S1I2N

I ntegrated C i rcu i t 
MFR 01295, 
PN SN74S1 IN

I ntegrated C i rcu i t 
MFR 01295, 
PN SN7^LS196N

Integrated C i rcu i t 
MFR 01295, 
PN SN74SI12N

I ntegrated C i rcu i t 
MFR 01295, 
PN SN74S00N

I ntegrated C i rcu i t 
MFR 01295, 
PN SN74LS112N

I ntegrated C i rcu it 
MFR 01295, 
PN SN74LS00N

I ntegrated C i rcu i t 
MFR 01295, 
PN SN74LS112N

Resistor, Fixed, 
Compos i t ion, 
1.8K, ±5Z, 
1/4W: MILT ype 
RC07GF182J

R33 to 
R38

R29 to 
R32

R25 to 
R27

-/'LZL/'W

Resistor, Fixed, 
Composition, 3.3K 
±5%, 1/4W: 
MlL Type 
RCO7GF332J

Resistor, Fixed, 
Composition, IK, 
+ 5%, 1/4W: 
MlL Type 
RCR07G102KM

Resistor, Fixed, 
Compos i t i on, 
4.7K, ±5/, 1 / 4W: 
MIL Type 
RCO7GF472J

Resistor, Fixed, 
Composition, 10K, 
±5%, 1/4W:
MILT ype 
RC07GF103J



I HIGH BAND PLL ASSEMBLY

I TABLE 2. PARTS LIST (Cont)

xoii s sons

I U16
CIO, Cl 1I U17

A2A8A2 Not UsedC12
C13I ARI

I Not UsedAR2
C14

Integrated C ircu i tAR3I PN NE553^AH

ClI
I Not Used C18C2

p C3

C19

C4

I
C20

I C5

I

13

U 13 to 
U15

KI I
DI SIG

C7 to
C9

Cl5 to 
C17

HI I 
di.sk;

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
+20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Mica, 0.1 pF, 
±10%, 100V: 
MFR 72982, 
PN 8131 - 100-X7R- 
104K___________

NAMI AND 
DESCRIPTION

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

Capacitor, Fixed, 
Mica, 62 pF, 
±5%, 500V: 
MILT ype 
CM05ED620J03

NAME AND 
DESCRIPTION

Integ rated C i rcu i t 
MFR 12040, 
PN LM324N
Integrated Circuit 
MFR 01295, 
PN SN74SOON
Integ rated C i rcu i t. 
MFR 01295, 
PN SN74LS112N
RF PW Assembly: 
MFR 14304 
PN 1976-3820
Integrated Circuit 
MFR 14304, Type 741 
PN D5O-OOO1-OO3

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Tantalum 10 pF, * 
±20%, 35V: 
MFR 05397, PN 
T362C1O6MO35AS

Capacitor, Fixed, 
Mica, 5 pF, ±1 pF, 
300V: MFR 02799, 
PN DM 5CC050A

Capacitor, Fixed, 
Mica, 62 pF;
±5%, 500V: 
MIL Type 
CM05ED620J03
Capacitor, Fixed, 
Mica, 100 pF, 
±5%, 500V:
MILT ype 
CM05FD101J03

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304
PN Cl 1-0005-102

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

fig.
NO.

FIG.
NO.

Capacitor, Fixed, 
Tantalum, 0.47 uF 
±20%, 20V: 
MFR 05397, PN 
Cl 1-0005-474



HIGH BAND PLL ASSEMBLY

ITABLE 2. PARTS LIST (Cont)

I
nousNon s

INot UsedLI, L2C21, C22

L3 I
Not UsedC23, C24 IL4, L5 Not Used

C25
L6

C26, 027

QI
028

IQ2

Q3029

CJNot UsedQ7, Q8

Q9

I
Q10

C33 IR1

R2Not UsedCR 1

ICR2, CR3

I
I14

J
I

NAM I AND 
DESCRIPTION

Q4 to
Q6

NAME AND 
DESCRIPTION

FIG.
NO.

Capacitor, Fixed, 
Ceramic, 0.01 pF; 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O3

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Mica, 0.1 pF, 
±10%, 100V: 
MFR 72982, 
PN 8131 -100-X7R- 
104K
Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V 
MFR 14304, 
PN Cl 1-0005-102
Capacitor, Fixed, 
Mica, 10 pF, 
±5%, 500V:
MILT ype 
CM05CD100J03

Diode, Type 
Type 1N3064

L7 to 
L9

REF DI SIG

T rans istor, NPN: 
Type 2N2222

Resistor, Fixed, 
Compos i t i on, 
12K, ±5%, 1/4W:: 
MlL Type 
RC07GF123J

■ 
I

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 05397, PN 
T362CI06M035AS

Trans istor, 
MOS-FET:
Type 3N171

Capac i tor, F ixed, 
Ceramic, 0.01 pF, 
+20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Inductor, Fixed, 
RF, 0.15 pH: 
MFR 99800, 
PN 1537-00

Inductor, Fixed, 
RF, 15 pH: 
MFR 99800, 
PN 1537-40

FIG.NO.

Inductor, Fixed, 
RF, 0.15 pH: 
MFR 99800, 
PN ’537-00

C30 to
C3 2

Rl I 
1)1 SIG

Transistor, NPN: 
Type 2N2222

Transistor, NPN: 
Type 2N5179

Res i stor,Var i able 
10K: MFR 32997, 
PN 3299X-1-103

Transistor, NPN: 
Type 2N5179

T rans i stor, NPN: 
MFR 04713, 
PN SRF-552



I HIGH BAND PLL ASSEMBLY

TABLE 2. PARTS LIST (Cont)

I
NO 11 S notes

I R13R3

I
R 14R4

R15R5

R16R6I
I Not UsedRl 7R7

R18

Not UsedR8
R19R9

RIO R20I
Rl 1I R21

R12

I
I

15

Rl I 
1)1 SIG

NAM I AND 
DESCRIPTION

Rl I
DI SIG

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Composition, 68K, 
±5%, 1/4W: 
MIL Type 
RC07GF683J
Resistor, Fixed, 
Compos i t ion, 
8.2K, ±5%, 1/4W: 
MlL Type 
RC07GF822J

FIG.
NO.

Resistor, Fixed, 
Compos i t ion, 
100 ohms, ±5%, 
1/4W: MIL Type 
RC07GF101J

FIG.
NO.

Resistor, Fixed, 
Composi t ion, 
22K, ±5%, 1/4W: 
MlL Type 
RC07GF223J

Resistor, Fixed, 
Compos i t ion, 
10K, ±5%, 1/4W: 
MIL Type 
RCO7GF1O3J

Resistor, Fixed, 
Compos i t ion, 
8.2K, ±5%, 1/4W: 
MIL Type 
RC07GF822J

Resistor, Fixed, 
Compos i t ion, 
10K, ±5%, 1/4W: 
MILT ype 
RC07GF103J
Resistor, Fixed, 
Compos i t i on, 
6.8K, ±5%, 1/4W:
MILT ype 
RC07GF682J

.a,
,2K, 
Type

Resistor, Fixed, 
Compos i t ion, 
270 ohms, ±5%, 
1/4W: MIL Type 
RCO7GF271J

Resistor, Fixed, 
Compos i t ion, 
4.7K, ±5%, 1/4W: 
MILT ype 
RCO7GF472J

Resistor, Fixed, 
Composition, 
2.7K, ±5%, 1/4W: 
MIL Type 
RC07GF272J

Resistor, Fixed, 
Compos i t ion, 
27K, ±5%, 
1/4W: MIL Type 
RCO7GF273J

Resistor, Fixed, 
Compos i t ion, 
39K, ±5%, 1/4W: 
MlL Type 
RC07GF393J
Resistor, Fixed. 
Composition, 1 
±5%,1AW: MIL 
RC07GF122J
Resistor, Fixed, 
Composition, 12K, 
±5%, 1 /4W: MH Type 
RC07GF123J
Resistor, Fixed, 
Composition, 100K, 
±5%,1/4W: MIL Type 
RC07GF104J

Resistor, Fixed,
Composition, 10K,
±5%, 1/4W:
MILT ype
RCO7GF1O3J



HIGH BAND PLL ASSEMBLY

ITABLE 2. PARTS LIST (Cont)

I
NOTESNOTES IR31R22

R23 R32 I
R24 R33

I
IR3^R25

R26 R35

I
IR36R27, R28

R37R29

I
IR38R30

Not UsedR39

I16

R1 I-DI-SIG
NAME AND 
DESCRIPTION

Resistor, Fixed, 
Compos i tion, 
22 ohms, ±5%, 
1/4W• MILT ype 
RCO7GF22OJ

NAME AND 
DESCRIPTION

FIG.NO.

Resistor, Fixed, 
Compos i t i on, 
10 ohms, ±5%, 
1/4W: MIL Type 
RC07GF100J
Resistor, Fixed, 
Compos i t ion, 
47 ohms, ±5%, 
1/4W: MIL Type 
RCO7GF47OJ

REF DESK.
Resistor, Fixed, 
Compos i t i on, 
27 ohms, ±5%, 
1/4W: MIL Type 
RC07GF270J

Resistor, Fixed, 
Compos i t ion, 
10 ohms, ±5%, 
1/4W: MIL Type 
RC07GF100J

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±5%, 
1/4W: MIL Type 
RC07GF681J
Resistor, Fixed, 
Compos i t ion, 
1/8K, ±5%, 1/4W: 
MIL Type 
RC07GF182J

FIG.NO.

Resistor, Fixed, 
Compos i t ion, 
56 ohms, ±5%, 
1/4W: MIL Type 
RCO7GF56OJ
Resistor, Fixed, 
Compos i t ion, 
33 ohms, ±5%, 
1/4W: MIL Type 
RCO7GF33OJ

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±5%, 
1/4W: MIL Type 
RC07GF681J

Resistor, Fixed, 
Compos i t ion, 
1.2K, ±5%, 
1/4W: MIL Type 
RC07GF122J

Resistor, Fixed, 
Compos i t ion, 
120 ohms, ±5%, 
1/4W: MIL Type 
RC07GF121J

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±5%, 
1/4W: MILT ype 
RC07GF681J

Resistor, Fixed, 
Compos i t ion, 
IK, ±5%, 1/4W: 
MIL Type 
RCO7GF1O2J

Resistor, Fixed, 
Compos i t ion, 
820 ohms, ±5%, 
1/4W: MIL Type 
RC07GF821J

Resistor, Fixed, 
Compos i t ion, 
1.2K, ±5%, 1/4W: 
MILT ype 
RC07GF122J



HIGH BAND PLL ASSEMBLY

I TABLE 2. PARTS LIST (Cont)

son s sons

I Rl»0

I
R41 Not UsedI C4, C5
RA2

F i xed,C6
R43

I C7, C8
T1,T2

C9, CIOTP1I
TP2

Not usedCl 1

p U1
F ixed,C12

U2

I Not usedVR1,VR2

VR3I
A2A8A2A1

I
I

17

Rl I 
di sic;

NAME AND 
1)1.SC RIPTION

CR1, 
CR2

Rl I 
di sic;

Resistor, Fixed, 
Compos i t ion, 
10 ohms, ±5%, 
1/4W: MIL Type 
RC07GF100J

Resistor, Fixed, 
Compos i t ion, 
22 ohms, ±5%, 
1/4W: MIL Type 
RC07GF220J

Capacitor, Fixed, 
Feed Thru,
0.001 pF, GMV, 100V
MFR 72982,
PN 2425-OO3-W5UO- 
102AA

Capacitor, Fixed, 
Ceramic Chip, 
0.001 pF, ±10%, 
50V: MFR 14304, 
PN Cl 1-0006-102

NAMl. AND 
DESCRIPTION

FIG.
NO.

VCO Assembly:
MFR 14304, 
PN 1976-3850

Integrated Circuit 
MFR 07263, 
PN UA818KC

Jack, Test, PWB: 
MFR 74970, 
PN 105-0852-001
Minimodule, Mixer:
MFR 14304, 
PN 0759-5150

Resistor, Fixed, 
Composition, 2.2K, 
±5%, 1/4W, 
MIL Type 
RC07GF222J
T ransformer 
Assembly: 
MFR 14304, 
PN 1976-3824
Jack, Test, PWB: 
MFR 74970, 
PN 105-0851-001

Capacitor, 
Variable, 
1.0-10 pF, 
MFR 73899, 
PN VAJ605 
(With Nut)

Diode, Zener,6.2V:
MILT ype 1N753A

Diode, Varicap:
MFR 17540 PN DKV652OB

IK...
NO

C1 to
C3

Capacitor, F ■ 
Ceramic Chip, 
3.3 pF, ±0.5 pF, 
MFR 14304, 
PN Cl1-0006-3R3

Capacitor, F i. 
Ceramic Chip, 
0.01 pF, ±10%, 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Ceramic Chip, 
10 pF, ±10%, 
50V: MFR 14304, 
PN Cl 1-0006-100
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ITABLE 2. PARTS LIST (Cont)

I
NOTESNOH S

IRl, R2El

IJ]
R3 ILI

JNot UsedR4, R5L2
R6 IL3

IR7L4, L5

QI

I

I

I
I
I
I18

NAME AND 
DESCRIPTION

REI 
DESIG

NAME AND 
DESCRIPTION

FIG.
NO.Rl I 

DI SIG

Transistor, J-FET, 
N Channel :
Type 2N5397

Inductor, Fixed, 
1.0 pH: MFR 99800, 
PN 1025-20

Resistor, Fixed, 
Compos i t ion, 
150 ohms, ±5%, 
1/8W: MIL Type 
RC05GF151J
Resistor, Fixed, 
Compos i t ion, 
51 ohms, ±5%, 
1/8W: MIL Type 
RCO5GF51OJ

Resistor, Fixed, 
Compos i t i on, 
75 ohms, ±5%, 
1/8W: MIL Type 
RCO5GF75OJ

Receptacle, 
Coaxial: MFR 98291 
PN 51-043-0000
Inductor, Fixed, 
1.0 pH: MFR 99800, 
PN 1025-20

FIG.
NO.

Inductor, Fixed, 
0.82 pH: MFR 99800, 
PN 1025-18

Resistor, Fixed, 
Compos i t ion, 
10K, ±5%, 1/8W: 
MIL Type 
RCO5GF1O3J

Terminal, Feed Thru:
MFR 14304, 
PN E35-OOO1-9O3

Inductor, Fixed, 
0.15 pH; MFR 99800 
PN 1537-00
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I TABLE 3. INDEX OF MANUFACTURERS' CODES

I MFR CODE MFR NAME AND ADDRESS

01295
I
I

02799
I

04713

07263
I

12040

I
12954

I
14304

I
I 17540

32293

I
I
I 19

Arco Electronics (Elmenco) 
9822 Independence Avenue 
Chatsworth, California 90501

Motorola, Inc.
Semiconductor Products Division 
5005 East McDowell Road 
Phoenix, Arizona 85036

National Semiconductor Corporation 
P.O. Box 443 Commerce Drive 
Danbury, Connecticut 06810

Harris Corporation, 
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

Dickson Electronics Corporation 
8700 East Thomas Road
P.O. Box 1390
Scottsdale, Arizona 85352

Alpha Industries Inc.
20 Sylvan Rd.
Woburn, Massachusetts 01801

I

Intersil, Inc.
10900 N. Tantau Avenue
Cupertino, California 95014

Texas Instruments, Inc., 
Semiconductor Group 
P.O. Box 5012 
13500 N. Central Expressway 
Dallas, Texas 75222

Fairchild Semiconductor
a Division of Fairchild Camera and Instrument Corp.
464 Ellis Street
Mountain View, California 94042
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TABLE 3. INDEX OF MANUFACTURERS' CODES (Cont)

MFR NAME AND ADDRESSMFR CODE I
32997

I72982

I
73899

11219

74970

I81312

91293

I
94375 I
98291

I
99800

I

I
20 I

Bourns, Inc.
Trimpot Products Div, 
1200 Columbia Avenue
Riverside, California 92507

EF Johnson Company 
299 10th Avenue, S. W. 
Waseca, Minnesota 56093

Winchester Electronics Div. -Litton Industries, Inc. 
Main Street and Hillside Avenue
Oakville, Connecticut 06779

Erie Technological Products, Inc. 
644 West 12th Street
Erie, Pennsylvania 16512

JFD Electronics Corp. 
15th at 62nd Street 
Brooklyn, New York

Johanson Manufacturing Company 
P.O. Box 329
Boonton, New Jersey 07005

Plessey Connector Div., Inc.
400 Moreland Road 
Commack, New York 11725

American Precision Industries, Inc.
Delevan Div.
270 Quaker Road
East Aurora, New York 14052

J
I

Sealectro Corporation 
225 Hoyt
Mamaroneck, New York 10544
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I
I
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I C22

C24
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>
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A2A12I LOCAL >
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CONTROL GROUP

-
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1 MHZ SELECT 
INTERFACE
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TO HIGH BAND 
PHASE LOCK LOOP

TO CONTROL CIRCUITS 
SEE FIG 6-8. CHASSIS 
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TO CONTROL CIRCUITS 
SEE FIG 6-8. CHASSIS 
INTERCONNECT DIAGRAM
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1 CONTROL GROUP

GENERAL DESCRIPTION1.

SEMICONDUCTOR COMPLEMENT3.

I DESCRIPTIONREF. DESIG. TYPE

I Dual OP AMPMC1458CP1

Diode1N3064

U1899RR

1N3064 Diode

U1899RRI P1087RRQ2

TECHNICAL CHARACTERISTICS2. U1899RRQ3I Q4&Q5 P1087RRNOTE
Q6 U1899RR

I
1N3064 Diode

<»

I 1N3064 Diode

CIRCUIT DESCRIPTIONS4.

I
1

Weight:
3 ounces (85 grams)

Signal Inputs and Outputs:
TTL Logic Input Levels:

Remote control elements use positive 
true levels
Local control elements use ground true 
levels

The weights , dimensions , and power 
requirements given below are the 
same for each of the control group 
pw boards: A2A9, A2A10, A2A11 
and A2A12.

Control Outputs:
+15 Vdc, -15 Vdc, Analog voltages, 
Positive true BCD

The four control group assemblies are plug 
in circuit boards housed in a separate

A2A9
ARI thru
AR8
CR1 thru
CR33
QI thru Q4

LM324N 
MC1458CP1

SN74L00N
SN74LS11N
SN74L10N
SN74L00N
SN74LS15N

SN74LI0N
SN74L00N 
LM324N

SN74L00N
LM324N

SN74L00N
SN74L10N 
SN74LS138N

2N2222
SN74L00N 
SN74LS138N

Quad 2-Input NAND 
Triple 3-Input AND 
Triple 3-Input NAND 
Quad 2-Input NAND 
Triple 3-Input AND

Quad 2-Input NAND 
Quad OP AMP

Quad OP AMP 
Dual OP AMP

Transistor, J-FET, N- 
Channel
Transistor, NPN 
Quad 2-Input NAND 
3-to-8 Line Decoder

I

Dimensions:
5. 38H x 4. 54W (inches) 
13.66H x 11.53W (cm)

Transistor, J-FET, N- 
Channel
Transistor, J-FET, P-
Channel
Transistor, J-FET, N-
Channel
Transistor, J-FET, P-
Channel
Transistor, J-FET, N-
Channel
Quad 2-Input NAND
Triple 3-Input NAND
3-to-8 Line Decoder

Triple 3-Input NAND
Quad 2-Input NAND 
Quad OP AMP

The control group consists of four pwb 
assemblies located at the rear of the RF-550 
near the remote control input and output con
nectors. All four assemblies function to 
interface the local and remote control inputs 
and to generate the required control outputs. 
Assemblies A2A9 and A2A10 are used pri
marily to interface receiver control func
tions , and Assemblies A2Alland A2A 12 are 
used primarily to interface frequency control 
functions. Toggle switch S5,on the front panel, 
establishes the control point and conditions 
logic circuitry in the control group to accept 
LOCAL, FREQ. REMOTE, or FULLREMOTE 
control. Logic interfaces are TTL compatible , 
and analog voltages are used to control V FO and 
BFO frequencies. Control interface is direct
ly compatible with the RF-130 Transmitter 
and the RF-551 Preselector.

U1 thru U4
U5 and U7
U6
A2A11
CR1 thru
CR6
U1 thru U6
U7
U8
U9
U10 thru
U12
U13
U14
U15 &U16
A2A12
CR1 thru
CR12
U1 thru U8
U9 thru U11

Q5
U1 thru U5
U6 & U7
A2A10
ARI
AR2 thru
AR5
CR1 thru
CR23
QI

AFJ

Power Requirements:
+5 Vdc, +15 Vdc, -15 Vdc



I
CONTROL GROUP

I

I

LOCAL/R EMOTEREMOTE SELECTLOCAL SELECT

HIHIHI I
I
I
I

I
I

I
2

LO

HI

HI

LO

LO

LO

Local and remote receive mode selection 
and AGC mode selection functions are con
trolled by Assembly A2A9.

A NAND gate output will go high under any 
of the following conditions:

control with LSB mode selected. NAND gate 
elements of U2, U3, and U4 control selec
tion of the modes indicated. When a NAND 
gate output goes high, the associated mode is 
selected. In the case of LSB mode, the +5V 
output from U2-11 is applied through CR4 to 
the non-inverting input of AR7 and appears 
at the output as a +15V LSB IF ENABLE 
voltage.

In Local control and with LSB mode selected, 
the conditions for local LSB mode select are 
as follows. The logic level at U2-12 is low 
because R4 is grounded through S2A-3, a 
section of the front panel RECEIVE MODE 
select switch, and from S2A-W through the 
LOCAL-FULL REMOTE-FREQ. REMOTE 
select switch to ground. Note that all other 
local mode select logic levels are high. The 
logic level at U2-13 is established by 3-to-8 
line decoder U6. The output at U6-11 is 
high until the remote input code conditions 
for LSB select are satisfied at. U6A, B, and 
C, and until the U6-6 enabling input is high.

With E2 strapped to E3 the input levels at 
U5-1 and 2 are always low, and with U5 
functioning as an inverter, the output at 
U5-3 is always high. With either LOCAL' 
or FREQ. REMOTE selected at S5, the input 
to U5-12 and -13 is low, producing a high 
output. With high inputs at U5-9 and -10, 
the enabling output to U6-6 is low and the 
decoder is disabled. With the decoder dis
abled, all U6 outputs are high and control 
can be effected only from the front panel. 
The decoder is disabled in both the LOCAL 
and FREQ. REMOTE positions of S5.

card cage at the rear of the RF-550. Remote 
and local control inputs to these assemblies 
are selectable to provide either full local 
control, full remote control, or a combina
tion of remote frequency control with local 
function control. Assemblies A2A9 and 
A2A10 contain mostly function control logic, 
and assemblies A2A11 and A2A12 contain 
mostly frequency control logic.

Figure 4 is the Control I PWB Schematic 
Diagram. Control inputs are shown at the 
left of the diagram. Note that logic levels 
on all control lines are held high (+5V) by 
resistors R1 through R19. Control lines are 
grounded to select the desired function. 
Local receive mode control lines for AM, 
CW, USB, LSB, 2 ISB, or 4 ISB (FM) are 
controlled by front panel RECEIVE MODE 
select switch S2A , and LOCAL select switch 
S5. The mute control line appears at TB3-1 
on the rear panel and can be switched to 
ground , as desired, to effect receiver mut
ing. The FULL REMOTE ENABLE line at 
Pl-4 is grounded by S5 on the front panel 
in either the LOCAL or FREQ. REMOTE 
position. Local SLOW, FAST, COHER
ENT and EXTERNAL AGC lines are con
trolled by S10A and S5 on the front panel. 
For remote mode and AGC control, a 3-line 
code system is used to reduce control line 
requirements. U6 and U7 are 3-to-8 line 
decoders that convert the related mode and 
AGC select codes as shown in the truth tables 
on the schematic diagram. When A, B, and 
C input conditions are as shown, the related 
output is low (ground); all other outputs are 
high (+5V).

rtfj

I 
-J

4.1 CONTROL I PWB, A2A9

Figure 1 is a simplified diagram of the mode 
select logic and control circuit. Logic levels 
indicated (1 = +5V and 0 = gnd) are for Local
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S5
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I
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I

control FET switches Q3 and Q4 (through 
ARI) on the Control I PWB. Q3 selects 
local RF gain control, and Q4 selects 
remote RF gain control. AGC speeds and 
modes are selected through AR2, AR4, and 
AR6 by positive logic output levels from 
Quad NA ND gate Ul. FET switches Ql and 
Q2 perform the coherent and external AGC 
switching functions.

Local and remote tuning mode selection, IF 
bandwidth control, and 100 Hz frequency 
control functions are performed by Assembly 
A2A10. Figure 6 is a schematic diagram of 
the Control II PWB.

Control inputs are shown at the left of the 
diagram. Logic levels on control lines are 
held high (+5V) by resistors R1 through R22.

With S5 in the FULL REMOTE position, the 
decoder is enabled and the ground path for 
local RECEIVE MODE switch S2 is opened. 
Mutually exclusive local and remote mode 
and mute functions are thus effected. Local 
and remote AGC select functions are con
trolled in exactly the same manner as mode 
select functions, with U7 performing the 
decoding function as shown. Note that the 
U7 decode enable line is the same line used 
to enable the mode control function in FULL 
remote and that this same line is used to

c 
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I
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AR5

Figure 2. Simplified Remote/Local kHz Bandwidth Logic

I4

ILocal 500 Hz or 6 kHz switching inputs 
from KHZ BANDWIDTH switch S12A appear 
at Pl-D and -B, respectively. The desir
ed control line is selected by S12A and 
grounded through S5 in the LOCAL or FREQ. 
REMOTE positions as shown in figure 2. 
Strapping and logic elements for preset 
bandwidth operation in XCVR RMT have 
been omitted in this simplified diagram.

FREQUENCY
REMOTE

KHZ BANDWIDTH

0-5 KHZ

REMOTE 
POSITION 
LOGIC IN

With S5 in the LOCAL or FREQ. REMOTE 
position, the enabling inputs to Ul-2 and -5 
are held low. With these U1 inputs held low, 
the remote 0.5 and 6 kHz inputs can be either

flFJ

r
REF

Grounding a control line produces the 
low (gnd) logic level. Note that both positive 
true and ground true input levels are used. 
Ground true conditions are identified by a 
superscript bar (XCVR BFO).

REF

6 KHZ 
BW AM OR CW 
MS VI *

1*0

0

___0_ 

1+0FULL 
REMOTE

Selecting FULL REMOTE at S5 causes Ul-2 
and -5 to go high and thus enables these 
NAND gates for remote operation. A posi
tive true remote input produces a low output 
from the corresponding U1 NAND gate. With 
S5 in the FULL REMOTE position, all local 
control lines are high. In this instance, a 
low logic level at the complementary U5 
input produces a high output that generates 
the desired switching voltage through AR2 
or AR5.

1 or 0 and the U1 outputs are always high in 
accordance with the NAND truth table. Re
mote inputs are thus negated. U5, however, 
reacts to 1 or 0 inputs by producing opposite 
outputs. With 0. 5 KHZ BANDWIDTH sel
ected as shown, the low at U5-2 produces a 
high output at U5-12. With this +5V present 
at the non-inverting input of AR2, pin 3, the 
desired +15V 0.5 KHZ BANDWIDTH AM or 
CW switching voltage will be present at the 
output. With the 6 kHz selection path open, 
U5-11 is high and produces a low output. 
The resultant negative output from AR5 , 
pin 1,locks out the 6 KHZ BANDWIDTH filter.

AM or CW signals from the Control I PWB 
appear at the Control II PWB input Pl-A as 
+5V true logic levels. A +5V level at the 
non-inverting input of AR5 , pin 5 , exceeds 
the reference input established by R30 and 
R31 and causes a +15V output at AR5-7 , pro
vided AR2-1 and AR5-1 are -15V. The 
+15V 20 KHZ BW AM or CW output at Pl-4 
is used as a switching voltage at IF Filter 
Assembly A2A6A10.

I S5 

local]

Local and remote tuning mode functions are 
accomplished in exactly the same manner as 
those described for the Control I PWB in the 
preceding paragraph.

i
| t

i

500 HZ
BWAMOR CW
I+15VI *
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4.3 FREQUENCY CONTROL 10/1 MHZ
PWB, A2A 11

Local, frequency remote, and full remote 
selection of 10 MHz and 1 MHz control infor
mation is accomplished exactly as previously 
described for 100 Hz selections in paragraph 
4. 2. The enable line at Pl-K is in parallel 
with the 100 Hz enable line to the Control II 
PWB, and will be low with front panel switch 
S5 in the LOCAL position.

Unlike the 100 Hz logic on the Control II 
PWB, additional logic elements are used to 
derive the required filter control logic levels. 
Note also that triple 3-Input AND gates (U7, 
U10, Uli, and U12) are used in contrast 
with the NAND logic used extensively to 
generate other functions.

Table 1 shows filter control band relation
ships to information available at Assembly 
A2A11. The test point voltage for the band 
selected is high (+5V); all other test 
points voltages are low.

4.4 FREQUENCY CONTROL 100/10/1 
KHZ PWB, A2A12

Local and remote 100 Hz frequency control 
selection functions are accomplished by 
ARI, U2, and U3. ARI is a quad operational 
amplifier that compares the positive true 
remote 100 Hz bits with the +2.5V reference 
established by R25 and R26. The FRE- 
QUENCY/TRANSCEIVER REMOTE ENABLE 
line at Pl-X is controlled through S5 and is 
grounded only in the LOCAL position. With 
ground or low logic levels at U2-1, U2-13,’ 
U3-1 and U3-13, the outputs from these 
NAND gates are always high, and, as a con
sequence, remote inputs are disabled. With 
these high logic levels always present (in 
LOCAL) at U2-4 and -10, and U3-4 and -10, 
these NAND gates translate low level true 
local inputs at Pl-T, -R, -W, and -V, to 
corresponding positive true outputs at Pl-S, 
-P, -Y, and -U. Placing S5 in the FREQ. 
REMOTE or FULL REMOTE position con
ditions the logic to accept the positive true 
remote levels and produce positive true 
outputs.

The Frequency Control 10/1 MHz pwb, 
shown schematically in figure 8, performs 
two distinct functions. It performs the 
local or remote 10 MHz and 1 MHz fre
quency control point select functions, and it 
controls the initial RF-550 preselection func
tion by generating input filter control logic 
levels. Recall that these logic levels are 
translated to filter selection voltages at 
Input Filter Assembly A2A4.

Figure 10 is a schematic diagram of Frequency 
Control 100/10/1 kHz PWB Assembly A2A12. 
This assembly contains local and remote 
100 kHz, 10 kHz, and 1 kHz frequency select 
control logic. The local or remote frequency 
control select functions are identical to those 
previously described for assemblies A2A10 
and A2A11 in paragraphs 4.2 and 4.3.

Development of the <0.56 MHz filter 
control output to assembly A2A4 is as 
follows: The<0.56 MHz signal from 
assembly A2A12 appears at Pl-A and at 
U12-5 as a positive true logic level. AND 
gate U12 does not generate a +5V <0. 56 
MHz filter control select voltage until all of 
its inputs are high. U12-3 is high in the 
presence of a 100 kHz 8-bit condition at 
Pl-C because of the inversion performed by 
U14. U12-4 will go high and complete all 
three input requirements when a high output 
from U12-8 indicates a frequency less than 
1 MHz condition.

inputs at Pl-E, -F, -H, and -L are from 
front panel TUNING MODE switch S6-1, -2, 
-3, and -4, respectively. The wiper of S6 
is also grounded through S5 in the LOCAL 
or FREQ. REMOTE positions. Three-line re
mote tuning codes are shown on the Control 
II schematic. Local or remote VFO control 
voltages are selected through FET switches 
QI, Q2, and Q3. Local or remote BFO con
trol voltages are selected through FET 
switches Q4, Q5, and Q6.

wj
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ITABLE 1. SIMPLIFIED FILTER CONTROL DERIVATION DATA

IFILTER CONTROL BAND RANGE

I
I
I

MAINTENANCE5.

I
PARTS LIST6. ICAUTION

€37.

I
NOTICE I

I

I6

J
I

All four assemblies in the control group can 
be tested using a straightforward operational 
procedure. By removing an assembly and 
operating it on an extender card, test points 
and input and output connections are made 
readily accessable.

All control inputs are either +5 Vdc or 
ground, as shown on the related schematic. 
Switch conditions can be set locally or at the 
remote control unit to produce required 
levels for test. Verify inputs and outputs

Always remove power before re
moving and/or reinstalling assem
blies.

24 - 29.9999 MHz
16 - 23.9999 MHz
12 - 15.9999 MHz
8 - 11.9999 MHz
6 - 7.9999 MHz
4 - 5.9999 MHz
3 - 3.9999 MHz
2 - 2.9999 MHz 
0.56 - 1.9999 MHz 
<0.56 MHz

In some instances, the Integrated Circuit (IC) component types 
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.

SIMPLIFIED BOOLEAN 
DERIVATION FORMULA

with a VOM by measuring from the approp
riate pin to ground. Positive or ground 
level true conditions are shown on the 
related schematics. Measure test point 
voltages for each filter control selection to 
verify logic operation (refer to table 1).

Figures 3 through 10 are component location 
and schematic diagrams for all assemblies 
in the control group.

BAND SELECT 
TEST POINT

TP9
TP7
TP1
TP2
TP10
TP8
TP4
TP3
TP6
TP5

Tables 2 through 5 are parts lists for assem
blies A2A9, A2A10, A2A11, and A2A12, 
respectively. Table 6 is an index of related 
manufacturers' codes.

20 MHz • 4 MHz
16 MHz • >24 MHz
12 MHz »^16 MHz
8 MHz.>12 MHz
6 MHz .^8 MHz
4 MHz .^6 MHz
3 MHz .>4 MHz
2 MHz .>3 MHz 
<(L56.>2 MHz 
<0.56 .<800 kHz

COMPONENT LOCATION AND
SCHEMATIC DIAGRAMS



I CONTROL GROUP

I TABLE 2. CONTROL I PWB ASSEMBLY PARTS LIST

I
NOI I S NOTES

I A2A9

1
I

Cl to C9

R37

Diode: Type 1N3064

R38QI to Q4I
Q5

R1 to R20I
R42

I
U1 to U5

I U6, U7

I
R30

I
I
I
I 7

ARI to 
AR8

CR1 to 
CR34

R26 to
R29

NAM I AND 
DI SC. RIPTION

FIG. 
NO

R32 to 
R36

R39 to 
R41

FIG.
NO.

R21 to 
R25

RLI
DESIG

Control I
PWB Assembly:
MFR 14304, 
PN 1920-2210

Transistor, J-FET, 
N-Channel: 
MFR 17856, 
PN U1899RR
T rans i stor 
MI L Type 2.

IFL| 

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCR07G103KM

NAME AND 
DESCRIPTION

Resistor, Fixed,
Composition, 1.5K/
±10%, 1/4W:
MILT ype
RCR07G152KM

RLI
DI SIG

R31

Integrated Circuit: 
MFR 01295, 
PN SN74L00N

Integrated Circuit: 
MFR 04713, 
PN MC1458CP1

Integrated Circuit: 
MFR 01295, 
PN SN74LS138N

Resistor, Fixed, 
Composition, 100K, 
±10%, 1/4W: 
MIL Type 
RCR07G104KM

Resistor, Fixed, 
Film, 100K, ±2%, 
1/4W: MIL Type 
RL07S104G

h-, NPN: 
2N2222

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Resistor, Fixed, 
Composition, 12K, 
±10%, 1/4W: 
MIL Type 
RCRO7G123KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM
Resistor, Fixed, 
Composition, IM, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O5KM

Resistor, Fixed, 
Composition, IM, 
±10%, 1/4W: 
MIL Type 
RCR07G105KM

Resistor, Fixed, 
Compos i t ion, 
47 ohms, ±10%, 
1/4W: MIL Type 
RCR07G470KM

Resistor, Fixed, 
Composition, IM, 
±10%, 1/4W: 
MIL Type 
RCR07G105KM



CONTROL GROUP

ITABLE 3. CONTROL II PWB ASSEMBLY PARTS LIST

I
NOTESNOTES IA2A10

ARI
R4 to R24 I
R25, R26Cl to C8 F i xed,

IDiode: Type 1N3064 R27

QI IR28, R29

IQ2

R30
Q3

<1
R31Q4, Q5

Q6

R1 , R2
U1 to U4

I
I
I8

rtTj

CR1 to 
CR23

REF 
desk; NAME AND 

DESCRIPTION

AR2 to
AR5

R32 to
R37

Resistor, Fixed, 
Composition, IM, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O5KM

Integrated Circuit: 
MFR 12040, 
PN LM324

FIG.
NO.

FIG.
NO.

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Composition, IM, 
±10%, 1/4W: 
MIL Type 
RCR07G105KM

REF
DESIG

R3

Integrated C i rcu i t: 
MFR 04713, 
PN MC1458CP1

Control II PWB 
Assembly: MFR 14304 
PN 1920-2220

Transistor, J-FET, 
N-Channel:
MFR 17856,
PN U1899RR
Transistor, J-FET, 
P-Channe1: 
MFR 17856, 
PN P1087RR

Transistor, J-FET, 
P-Channel: 
MFR 17856, 
PN P1O87RR

Transistor, J-FET, 
N-Channel: 
MFR 17856, 
PN U1899RR

Integrated Circuit: 
MFR 01295, 
PN SN74L00N

Resistor, Fixed, 
Composition, 2.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G272KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCR07G103KM

Transistor, J-FET,
N-Channel:
MFR 17856,
PN U1899RR

Resistor, Fixed, 
Composition, 100K, 
±10%, 1/4W: 
MIL Type 
RCR07G104KM

Resistor, Fixed, 
Composition, IM, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O5KMResistor, Fixed, 

Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 12K, 
±10%, 1/4W: 
MIL Type 
RCR07G123KM
Resistor, Fixed,
Composition, 1.5K,
±10%, 1/4W:
MIL Type
RCR07G152KM

Capacitor, Fiacu 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104



I CONTROL GROUPI H-l 
I TABLE 3. CONTROL II PWB ASSEMBLY PARTS LIST (Cont)

I NOTESNOILS

U5, U7

I
TABLE 4. FREQUENCY CONTROL 10/1 MHZ PWB ASSEMBLY PARTS LIST

I NOILS NOTES
A2A1 1

I
R8Cl to C3

Diode: Type 1N3064 R9

R1

RIO

R2

R1 1

R3

R12

R4

I R13

R5

R14, R15

R6

I

I 9

I CR1 to 
CR6

REF 
desk;

REF 
desk;

NAME AND 
DESCRIPTION

REE
DESIG

R7

R16 to 
R24

FIG.
NO.

FIG.
NO.

Fixed, 
, 10K,

FIG.
NO.

FIG. 
NO

REF
Dl.SIG

U6Integrated Ci rcuit:
MFR 01295, 
PN SN74L10N

NAME AND 
DESCRIPTION

Integrated Circuit: 
MFR 01295, 
PN SN74LS138N

NAME AND 
DESCRIPTION

10/1 MHz Frequency 
Control PWB 
Assembly: 
MFR 14304, 
PN 1920-2240

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCRO7G472KM

Res istor, F i. 
Compos i t ion, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Composition, 1 OK, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCRO7G472KM

Resistor, Fixed, 
Composition, 2.7K, 
±5%, 1/4W: 
MIL Type 
RCRO7G272JM
Resistor, Fixed, 
Compos it ion, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCR07G103KM
Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM
Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O2KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104



ICONTROL GROUP

ITABLE 4. FREQUENCY CONTROL 10/1 PWB ASSEMBLY PARTS LIST (Cont)

I
NOILS NOTES

ITP 1 TRIO

I
TP2

U7
TP3

U8

TP4

U9

TP5

U13IP6

U14
TP7

U15, U16

<3TP8

TP9

I
I

I10

R EI
DE SIC.

U10 to
U12

U1 to
U6

RLE
DESIG

NAME AND 
DESCRIPTION

FIG.
NO.

Integrated Circuit: 
MFR 01295, 
PN SN74L10N

Integrated Circuit 
MFR 01295, 
PN SN74LS15N

Integrated Circuit: 
MFR 01295, 
PN SN74L00N

Integrated Circuit 
MFR 01295, 
PN SN74L00N

Integrated Ci rcu it: 
MFR 12040, 
PN LM324N

FIG.
NO.

Integrated Circuit 
MFR 01295, 
PN SN74L10N

Integrated Circuit:
MFR 01295, 
PN SN74LS1IN

Integrated Circuit 
MFR 02195, 
PN SN74L00N

Jack, Test Point, 
PC Board, White:
MFR 14304,
PN J60-0001-001

Jack, Test Point, 
PC Board, Gray:
MFR 14304,
PN J60-0001-013

Jack, Test Point, 
PC Board, Violet: 
MFR 14304, 
PN J60-0001-012

Jack, Test Point, 
PC Board, Black: 
MFR 14304, 
PN J60-0001-003

Jack, Test Point, 
PC Board, Orange:
MFR 14304,
PN J60-0001-006

NAME AND
DESCRIPTION

Jack, Test Point,
PC Board, Brown:
MFR 14304,
PN J60-0001-008

Jack, Test Point, 
PC Board, Red: 
MRF 14304, 
PN J60-0001-002

Jack, Test Point, 
PC Board, Blue:
MFR 14304,
PN J60-0001-010

Jack, Test Point, 
PC Board, Green:
MFR 14304,
PN J60-0001-004

Jack, Test Point, 
PC Board, Yellow: 
MFR 14304, 
PN J60-0001-007



I CONTROL GROUP

I TABLE 5. FREQUENCY CONTROL 100/10/1 KHZ PWB ASSEMBLY PARTS LIST

NOTES NOTES

I A2A 12 R7

I
R8Cl to C3 F ixed,I

Diode: Type 1N3064 R9

R1
10K,

RIO

R2

I R1 1

R3

I R12

R4

R13

I R5

I R 14

R6

R15

t

I 11

CR1 to 
CR12

REF desk; NAME AND 
DESCRIPTION

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W:
MIL Type 
RCR07G472KM

REF 
Dl.SIG

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/M*/:
MIL Type 
RCR07G103KM
Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W:
MIL Type 
RCRO7G472KM

FIG.
NO.

F i xed, 
, 10K,

FIG.
NO.

100/10/1 KHz 
Frequency Control 
PWB Assembly:
MFR 14304, 
PN 1920-2230

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W:
MlL Type 
RCR07G472KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Res i stor, F■ 
Compos i t ion, 
±10%, 1/4W:
MIL Type 
RCRO7G1O3KM

Resistor, Fixed,
Composition, 10K,
±10%, 1/4W:
MlL Type
RCRO7G1O3KM

Resistor, Fixed,
Composition, 4.7K,
±10%, 1/4W:
MIL Type
RCR07G472KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed,
Composition, 4.7K,
±10%, 1/4W:
MIL Type
RCR07G472KM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

Resistor, Fixed, 
Composition, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Capacitor, Fiacu 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

NAME AND 
DESCRIPTION

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W:
MIL Type
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM



ICONTROL GROUP

ITABLE 5. FREQUENCY CONTROL 100/10/1 KHZ PWB ASSEMBLY PARTS LIST (Cont)

I
NOTESNOTES

IR16 R23

I
R24R1 7

R25R18

R19

IU1 to U8R20

U9 to U11

IR21

<3
RZ2

I
I
I
I

12

REF 
DESIG

NAME AND 
DESCRIPTION

R26 to
R31

REF 
DESIG

NAME AND 
DESCRIPTION

FIG.
NO.

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, 2.7K, 
±5%, 1/4-W: 
MIL Type 
RCRO7G272JM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

Integrated Circuit: 
MFR 12040, 
PN LM324N

FIG.
NO.

Integrated Circuit: 
MFR 01295, 
PN SN74L00N

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MlL Type 
RCR07G103KM

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCR07G102KM

Resistor, Fixed,
Composition, 4.7K,
±10%, 1/4W:
MIL Type
RCR07G472KM

Resistor, Fixed, 
Composition, 4. 7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

Resistor, Fixed,
Composition, 4.7K,
±10%, 1/4W:
MIL Type
RCR07G472KM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

Resistor/ Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCR07G103KM

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCR07G103KM



I CONTROL GROUP

I TABLE 6. INDEX OF MANUFACTURERS’ CODES

MFR CODE MFR NAME AND ADDRESSI 01295

I
04713

12040

14304

17856

13/14

Motorola, Inc.
Semiconductor Products Division 
5005 East McDowell Road 
Phoenix, Arizona 85036

National Semiconductor Corporation 
P.O. Box 443, Commerce Drive 
Danbury, Connecticut 06810

Harris Corporation
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

Siliconix, Inc.
2201 Laurelwood Road
Santa Clara, California 95054

Texas Instruments, Inc. 
Semiconductor Group 
P.O. Box 5012
13500 North Central Expressway 
Dallas, Texas 75222
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Figure 3. Control I PWB, Component Locations
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I

LOCAL 
W 

CONTROL

FULL REMOTE ENABLE
REMOTEMODE A

LOCAL USE CONTROL
LOCAL TSE CONTROL
LOCAL 21SB CONTROL
LOCAL ¥Tsb

CONTROL
MUTE CONTROL

NOTES:
1. Unless otherwise specified, all capacitors are in microfarads, and all 

resistors are in ohms.JW, +io%. Diodes are 1N3064.
2. ARI thru AR8 are MC1458CP1. Pin 8 is +15Vdc, and pin 4 is -15Vdc.
3. U1 thru U5 are SN74L00N. Pin 14 is +15Vdc, and pin 7 is ground.
4. Jumper is normally installed between E2 and E3. When the receiver 

is used with the RF-574 interconnection option, the jumper is moved 
to El and E2 to enable transceiver remote operation.

5. Prefix all reference designations with A2A9.
6. CR34 is used for RF-566 option only.

LOCAL

CONTROL

LOCAL
CBH. ASS

CONTROL

LOCAL
EXT ACC

CONTROL

REMOTE
AGC A



CONTROL GROUP

45V

AR5 AM ENABLE 
(4I5VDC)2UARl

I OK 12 AM4CWAM U3 AM PR CW9UA13 II 6UA10R2
I OK ARG BFO ENABLE 

(-I5VDC)cw 5uw
U5 XCVR BFO

R3 
10K 2

ARAUSB
U3

Rl*
I OK R2G . . 

IOOK 4 L
12

CR8 +5V 45V-J5V13 U2 Cl C2R5
I OK R23 

IM ’ [ CR913 H GND
12 U3

R6
I OK R27 

IOOK
AR7-ISV ,2AISB(FM) CR3UU2 CR3I

R7
I OK

i9 SEE NOTE f>
MUTE R28 

IOOK
AR8U310

6 2U2U2 10
SIDEBAND DISABLE2

US
El MODE9SEE

NOTE A AR86E3 U5LlO I HUTE (OFF) 1 • CRI3CRII
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GND CW
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IMUSB 010
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I OK R2S 
IM
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I OK

Ul
RI3
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I OK
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IM ] k CRI74 k CR20COH. R20

I0K
Ul ARA AGC ON/OFF10

■15V 2RI5 
I OK
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13 R37 
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IOOK

RIG 
I OK ARE
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SLOW OOP 415VIARI7

I OK FAST I 0 0I?
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I2K
COH. 0 I 0127 EXT.RIB 
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ARI0 0 I 2R3I 

I.5Kfl I 0 I RF GAIN LOCAL
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I OK 0 I
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Figure 4. Control I PWB, 
Schematic Diagram
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I
I

AM OR CW
+ 5V, Rl

I OK

CR512R2
I OK lea

uiRl*
IOK

I LOCAL 6 KHZ 
BW-AM OR CW

R5
I OK

I R6
I OK 6UI

REMOTE 6 KHZ 
BW-AM OR CW R7

I OK UIr R8
I OK

LOCAL VFO 
CONTROL R9

I OKo
RIO
I OK

1 RIIIOK

—
I RI2

IOK 6 Gl
REMOTE TURING C

I E5E4 o
—[R37 |—

[(^tl

T
RI5 
IOK R25

2.7K

[• LOCAL  
100 HZ I

RI6 
I OK

REMOTE 
100 HZ 2

RI7
IOK

LOCAL 
100 HZ 2

RIB
IOK

10 |REMOTE 
100 HZ k T U3

ARI
9

LOCAL 
100 HZ 5I R20 

IOK U3
CRL
-H-t

ARI
REMOTE 
100 HZ 8

SII
Figure 5. Control II PWB, Component Locations
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RI9 IOK

0
0 
0

FREQUENCY/ 
TRANSCEIVER 
REMOTE 
ENABLE

LOCAL AFC
CONTROL

G2A
G2B
GNO

VC
0

5 —
6 2—

13
12

• E9

P/O Pl 

i
D ---II
8 O--II ■«r~

i 
6 ----

I

REMOTE 500 HZ 
BW-AM OR CW

10
9 |

TUNING
AFC
VFO 

VFO/BFO
8F0

FIXED 
FIXEO 
FIXED
FIXED

FULL REMOTE 
ENABLE

12
*13

1 +5V

15

Hf___

L2__
[2

(SEE NOTE 8j >

LOCAL 
100 HZ 8

LOCAL 
VFO/BFO 
CONTROL

A" p(SEE NOTE C) T,r

LOCAL 500 HZ D 
BW-AM OR CW

NOTES:
1. Unless otherwise specified, all capacitances are in microfarads, all inductances 

are in microhenries, and all resistances are in ohms,jW,+10%.
2. AU diodes are 1N3064.
3. AR2 thru AR5 are MC1458CP1. Pin 8 is +15Vdc, and pin 4 is -15Vdc.
4. UI thru U4 are SN74L00N. U5andU7 areSN74L10N. Pin 14 is+5 Vdc and pin 7 is ground.
5. ARI is a LM324. Pin 4 is +5Vdc and pin 11 is ground.
6. Jumper is normally installed between El and E2. For use with RF-574 Interconnect 

option, move jumper to El and E3 to enable transceiver remote operation.
7. Prefix all reference designations with A2A10.
8. Jumpers are normally installed between E7 and E8, and E4 and E6. For preset 

bandwidth in transceiver remote, jumper E7 to E9, and E4 to E5. Install feedthru 
jumper in E6.

0 0
I 0 
0 I

0 0 
I 0

U6 
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CONTROL GROUP

ices
AM OR CW

+ 5VA Rl
I OK

LOCAL 500 HZ 
BW-AM OR CW

0
12

U5R2
I OKis ground. |eb

’'CR6 AR2E7
(SEE NOTE 8)REMOTE 500 HZ 

BW-AM OR CW +I5VUl 1 [ CR92 E9Rk
I OK

Ck C5connect
R2k 
I OK 1LOCAL 6 KHZ

BW-AM OR CW
4 k CR7 C|CRIOR5

I OK U5Ek.
AR5

QE5jset 6
,12Rfi

I OK
U76edthru Ul V7 6REMOTE 6 KHZ 7 <4- 

BW-AM OR CW 1 +-> *AR5R7
I OK 512,

8U7 Ul
U«» 8R8

I OK Uk
AR2

LOCAL VFO
CONTROL 6R9 

I OK
+5VUk

Cl C2R28 
IMRIO

I OK
Uk

-ISV5 U5XCVR BFO
RII 
10K CRIk

REMOTE-TUNING A VC R25 
IM AR362 15.0REH0TETUN1HG B R33 

IM
B

UlRI2
I OK -ISV VFO CONTROL VOLTAGEDI6 Gl 0 CRI9+I5V G,

ARkREMOTE TUN ING C 12 6
0G2A R30 

I2K
R3k 
IM

S
LOCAL VFO CONTROL VOLTAGE0

G2B 0
GND

1-CRI6 ' - ’CRI7 RSI 
I.5K "h5 REMOTE VFO CONTROL VOLTAGE

C8 ARkRlk
I OK W

REMOTE 
100 HZ I J U2 R32

I MEGIkRI5
I OK R25

2.7K
R36 
IM

-ISV
U2LOCAL  

100 HZ I
17 BFO CONTROL VOLTAGE

44- iiREMOTE 
100 HZ 2 U212

R37 
IM

RI7 
I OK 10

,8
LOCAL BFO CONTROL VOLTAGEU2

G

44- :«s .IMIO|REMOTE 
100 HZ k

ST U3
ARI REMOTE BFO CONTROL VOLTAGE9

U3 LOCAL/REM.
136 100 HZ I BCD OUTPUTU312

CRk 
■H-r

ARI"4 100 HZ 2 BCD OUTPUTREMOTE 100 HZ 8 100 HZ k BCD OUTPUT10
100 HZ 8 BCO OUTPUTU3

17/18

e
i

i

i

0 
0

I
‘ <+

I
F <+

B
0 
0

x<4-
I

-4
i

■4

2

3

FREQUENCY/
TRANSCEIVER

REMOTE
ENABLE

I
10 <+ 

" <+
I
I <+
I

u.
[2

-r

0
0
0
0

T 
£

X
X

Ĉ7
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Figure 6. Control II PWB, 
Schematic Diagram
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Figure 7. Frequency Control 10/1 MHz PWB, Component Locations1

I
A 

9

10

H 4+ 
v «-!■

15 <T
K <1

I

I
I 

" <4-
I
I
I 

‘4-
I
I
I
I
I

13

12

13, 
1z|

R9
I OK

It-

R7
I OK

It-

10

9

R5
I OK

44-
CR3

Rl
I OK

44—
CRI

Rl I
I OK

44—
CR6

UI5

< 13

RI5 
2.7K , 5*

12

13

9

10

+5V 
4R7K 4 

-Wy------•

4.7K _L

P/0 PI

2.7K 
5X

LOCAL 2
10 MHZ -I
,NPUT I LOCAL T •

FREQ/XCVR
REMOTE ENABLE

g
—ICR 5]— —ICR^)— —1CR2}—
——{UR4I— -W-

n O-
I 

L <U-
I

I
I

" <T
I
I
I 

p <4-
I
I
I

8 Q-

I
I

-4
i
i
i

t SX?6e,79 L^uTare in" J^ould aM pttT i^Vdc”64'

3. U7 is SN74LS11N. Pin 7 is ground and pin 14 is +5Vdc.
4’ U8 and U13 are SN74L10N. Pin 7 is ground and pin 14 is +5Vdc.
5’. U10, Ull, and U12 are SN74LS15N. Pin 7 is ground and pin 14 is +5Vdc.
6*. U15and U16 are LM324. Pin 11 is ground and pin 4 is +5Vdc.
7. Prefix all reference designators with A2A11.
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CONTROL GROUP
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Figure 8. Frequency Control 
10/1 MHz PWB, Schematic Diagram

lol
3]

I
I
I 

+»■
I

I
I 
4^ 2

I

I
I
I

s4

I
I

N 4+
I

i 44-
I

‘ <4

i
i

I
I
I

8 4+

I

44
CR2

44- 
CRI

2.7K 
5%

RI5 
2.7K 
, 57.

TP7

TPIO

i
TPS

L

TP9

I

TP I

FREQ/XCVR 
REMOTE ENABLE

9
10

II
10
9

P/0 PI

F ^r-

10P7

"m

1'

s

+4» 
TJ3 | 

K. 
T.M I 

II., 
TP5 I 

I* LESS THAN .56 MHZ
FILTER 
CONTROL

2U TO 29.9999 MHZ
FILTER 

CONTROL

16 TO 23.9999 MHZ
FILTER 
CONTROL

<f TO 5.9999 MHZ FILTER CONTROL

!ro^r!
3 TO 3.9999 MHZ 

FILTER 
CONTROL

41’ 
4is

12 TO 15.9999 MHZ
FILTER 
CONTROL

8 TO 11.9999 MHZ
FILTER 
CONTROL

I

4"

■“aiir
_L> 20 

I

6 TO 7.9999 MHZ FILTER CONTROL



I

I
I 3

; i CRIZ

U7U8

1 j

UlU4 U3 U2U5UG

I i i

I
I

1
I P/0 PI

I
1 Figure 9. Frequency Control 100/10/1 KHz PWB, Component Locations

p

I

NOTES:
1. Unless otherwise specified, all capacitances are in microfarads, and resistances 

are in ohms, jW, +10%. All diodes are 1N3064.
2. Ul thru U8 are SN74L00N. Pin 7 is ground and pin 14 is +5Vdc.
3. U9 thru Ull are LM324N. Pin 11 is ground and pin 4 is +5Vdc.
4. Prefix all reference designators with A2A12.
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I SUBCARRIER GENERATOR

I TECHNICAL CHARACTERISTICS2.GENERAL DESCRIPTION1.

SEMICONDUCTOR COMPLEMENT3.

DESCRIPTIONTYPEREF. DESIG.

1

Signal Inputs:
50 kHz at 2.4V p-p min.
1.75 MHz at 75 mVrms

Subcarrier Enable (Logic): 
>1.0 Vdc = on 
< 0 Vdc (appx) = off

Impedance (RF inputs and outputs):
50 ohms

CR3
Ql
Q2
Q3
Q4
Q5
Q6
Q7
Q8 & Q9
Z1
Z2
Z3
Z4
Z5
Z6

1N3064
MV 163 8

1N3064
2N4123
2N4125
3N153 
2N4264 
3N153
2N5089
2N5179
2N4123 
SN7472N 
SN74H00N 
SN7430N
SN7493N 
SN7476N 
SN7490N

Dimensions:
4.125H x 2.125W x 5.875D (inches)
10.48H x 5.39W x 14. 92D (cms)

Power Requirements: 
+5 Vdc at 150 mA 
+6 Vdc at 44 mA 
-6 Vdc at 32 mA 
+ 18 Vdc at 7 mA

Signal Outputs:
1.743710 and 1.756290 MHz at

75 mVrms for 6290 Hz offset
1.743750 and 1.756250 MHz at

75 mVrms for 6250 Hz offset

Diode
Diode (Voltage

V ariable -Capaci tance) 
Diode
Transistor
Transistor
Transistor 
Transistor 
Transistor 
Transistor 
Transistor
Transistor
J-K Flip-Flop
Quad 2-Input NAND 
8-Input NAND 
4-Bit Binary Counter 
Dual J-K Flip-Flop 
Decade Counter

A2A13A1
CR1
CR2

Subcarrier Generator Assembly A2A13 gen
erates frequencies required to establish the 
positions of the two "outside" sideband 
channels (UUSB and LLSB). In the RF-550 
Receiver, those frequencies are used in the 
detection of UUSB and LLSB signals on 
Audio Output Assembly A2A6A3. This 
Assembly is also used in the RF-131 Exciter 
to generate frequencies required to translate 
the audio signals to the appropriate channels. 
Assembly A2A13 comprises Offset Generator 
PWB A1 and Subcarrier Generator PWB A 2, 
as shown in the block diagram on the cover 
sheet for this section. Depending on assem
bly strapping and trimming adjustments on 
PWB Assembly A2, the following subcarrier 
frequencies can be generated: 1.743710 
(LLSB) and 1.756290 (UUSB) for 6290 Hz 
offset channels or 1.743750 (LLSB) and 
1.756250 (UUSB) for 6250 Hz offset channels. 
When frequencies of 1.743710 MHz and 
1.756290 MHz are required, a phase locked 
crystal oscillator on PWB Assembly Al 
generates a 629 kHz offset frequency. This 
signal is divided by 100 on PWB Assembly 
A2 and mixed with a 1.75 MHz signal from 
VFO/BFO Translator Assembly A2A15 in the 
RF-550 Receiver. The sum and difference 
products of this mixing are the required 
subcarrier output frequencies. When BFO 
frequencies of 1.743750 and 1.756250 are 
required, the output of PWB Assembly Al 
is not used, and the offset frequency is ob
tained by dividing a 50 kHz input signal by 
8 on PWB Assembly A2. The resultant 
6250 Hz offset frequency is mixed with the 
1.75 MHz signal to provide the output fre
quencies . The selection of which sets of 
frequencies are generated is determined by 
strapping on PWB Assembly A2. The output 
frequencies are gain-controlled and adjust
able to provide output levels of 75 mVrms 
to the UUSB and LLSB product detectors. 
For detailed RF-131 usage information, 
refer to instruction manual 0759-9002D.



ISUBCARRIER GENERATOR

I3.

ITYPE DESCRIPTION

I

Z6 SN7472N

CIRCUIT DESCRIPTION4.

4.1 OFFSET GENERATOR PWB A2A13A1.

4.2

I4.2.1 6290 Hz Offset

I

n
4.2.2 6250 Hz Offset

I
I2

When a 6250 Hz offset is desired, A2E16 is 
strapped to A2E18. Then the 50 kHz input 
from VFO/BFO Translator Assembly 
A2A15 is divided by eight to obtain 6250 Hz. 
The 4- 8 is accomplished by using the 4- 2 in 
Z6, then the 4- 2 portions of Z1 and Z2 
successively. As in the case of the 6290 
Hz offset, the output of Z2 is applied to 
mixer Z3.

SUBCARRIER GENERATOR PWB
A2A 13 A 2

Not Used 
2N4123 
2N4125 
SN74L90N 
SN76514L 
CA3028A

REF. DESIG.

A2A 13 A 2
Ql & Q2
Q3 through Q5
Q6 through Q9
Z1 & Z2
Z3
Z4 & Z5

SEMICONDUCTOR COMPLEMENT 
(Continued)

ramp discharge transistor Q2. A ramp 
waveform is established by charging C24 
through R9 and then quickly discharging 
C24 through Q2 at the 50 kHz reference 
rate. Each pulse from the 4- 629 turns on 
Q3 momentarily, sampling the ramp at 
that time. The sampled voltage is stored 
on memory capacitor Cll, where it is 
held between samples. Q5 is a MOS-FET 
connected as a source follower to minimize 
loading on the memory capacitor. Q6 
amplifies the output of the phase detector 
and , by adjusting the bias voltage of CR2 , 
controls the oscillator frequency, complet
ing the loop. R12 can be adjusted to com
pensate for differences in offset voltages 
on individual MOS-FETS. For further 
information on phase locked loops, see the 
section covering Low Band PLL Assembly 
A2A14 in this manual.

A 50 kHz square-wave from Frequency 
Standard Assembly A2A7 is applied 
through Pl-P to Z2-9. The output 
of Z2-8 is applied through amplifier Ql to

The 6290 Hz offset frequency is generated 
by phaselocking a 1.258 MHz VCXO to a 
reference frequency derived from the 1 
MHz standard. This frequency is divided 
by 2 on PWB Assembly Al and then by 100 
on PWB Assembly A2.

Transistor
Transistor
Transistor
Decade Counter
Double Balanced Mixer
Differential/Cascade

Amplifier
J-K Flip-Flop

Referring to figure 4, the 1.258 MHz VCXO 
(Q7 , crystal Yl, and variable capacitance 
diode CR2) is followed by amplifiers Q8 and 
Q9. The output of Q9 is TTL compatible; 
that is , it will drive TTL dividers Z1 and 
Z6. The output of Z1 (4- 2) is 629 kHz and 
is applied to PWB Assembly A2 where it 
is divided by 100 to become the 6290 Hz 
offset frequency. Z6 is the first stage of 
a 4- 629 counter. Z6 through Z4 form a 
basic "divide-by-640" circuit; division by 
629 is accomplished by Z3, which detects 
the count of 629 and resets the divider to 
zero via Z2. The output at Z2-3 is a 
negative-going pulse which resets Z5, 
and the output at Z2-6 is a positive-going 
pulse which resets Z4 and Z6. The 2.0 
kHz divider output is applied through 
amplifier Q4 to sampling FET Q3 in the 
sample-and-hold phase detector.

The 629 kHz signal from Offset Generator 
PWB Al is applied to frequency dividers 
Z1 and Z2. Z1 and Z2 are digital counters 
with 4- 2, 4- 5 or 4-10 capabilities. When a 
6290 Hz offset frequency is desired, A2E16 
is strapped to A2E17. Then the 629 kHz 
input from Al is divided by five on Z2, by 
10 on Z1 and then by 2 on Z 2 again to make 
a total division of 100, with a 50 percent 
duty cycle. This output is then applied to 
the input of mixer Z3.



I SUBCARRIER GENERATOR

Either Offset4.2.3

I

I
MAINTENANCE5.

I
I (1)

I
(2)

p
(3)

(4)I
(5)

I
I

3

The mixer also receives a 1.75 MHz carrier 
frequency input in addition to the offset fre
quency signal. This signal is applied to Z3, 
pin 4. The resulting outputs from the mixer 
are thus 1.75 MHz plus the offset frequency 
and 1.75 MHz minus the offset frequency. 
These outputs are applied to the inputs of 
two filter stages.

Since the two filters are identical, except 
for cyrstal frequency, only one filter is 
described.

voltage gain. The output of Q4 will then be 
either 1.756290 or 1.756250 MHz. Resistor 
R32, in the attenuator network comprising 
R31, R32, and R33, is adjusted for an out
put of 75 mVrms (-9.5 dBM) into a 50-ohm 
load.

An automatic gain control (AGC) loop is 
formed by Q4 , Q6, Q7, C33 , and Z4. Q6, 
Q7 , and C33 form an RF detector which 
applies a voltage to Z4 proportional to the 
output level. This voltage controls the 
voltage gain of Z4 by varying the current 
through the differential amplifier.

5.1 OFFSET GENERATOR PWB, 
ADJUSTMENT PROCEDURE

Further adjust R12 so that each TP4 
pulse is centered between the two TP3 
pulses occurring Immediately before 
and after it.

Connect channel 1 of a Tektronix 453 
(or equivalent) scope to A2A13A1TP4 
using a high impedance probe and ad
just the scope to trigger on this wave
form.

Insure that the scope is still triggering 
on the TP4 waveform.

Similarly connect channel 2 of the 
scope to A2A13A1TP3, and put the 
scope in "chopped" mode.

u
I

Adjust A2A13A1R12 so that the TPS 
waveform remains fixed with respect 
to the TP4 waveform instead of slowly 
drifting.

The mixer output is capacitively coupled 
through C22 to the first crystal filter con
sisting of Yl, C7, and Tl. Crystal Y1 is 
cut midway between the two possible UUSB 
offset frequencies at 1.756270 MHz. (The 
other filter is cut for 1.743730 MHz for the 
opposite (LLSB) sideband channel). Capacitor 
C7 cancels capacitive coupling through the crys
tal to Tl. The output of Tl is applied to Z4 which 
functions as a limiting amplifier with a max
imum voltage gain of about 10. The output 
signal from amplifier Z4 is coupled through 
C24 to the second filter consisting of Y2, 
C25, and T2. Y2 is cut to the same frequency 
as Yl. Trimmer C25 provides fine adjust
ment to null undesired mixing products. 
Buffer amplifier Q4 provides a fixed load 
for the second crystal filter, and additional

Whichever offset is used, the output from 
the subcarrier generator is desired only 
when 4 ISB has been selected. To accom
plish this, a positive voltage is applied to 
the base of Q3 through R33 from the 
Control 1 PWB A2A9. This positive 
voltage turns on Q3, grounding pin 2 of Z2. 
Pin 2 of Z2 must be at ground for Z2 to 
provide an output. Since either the 6250 
Hz or the 6290 Hz signal appears at the 
output of Z2, this control circuit effectively 
controls the output of the subcarrier gener
ator. Thus, when Q3 is turned on, the 
proper frequency appears at the input to 
mixer Z3.

Upon replacement of any component on the 
Offset Generator PW Board the following 
adjustment procedure should be performed.

I



ISUBCARRIER GENERATOR

I6. PARTS LIST

(1)

I
I

(2)

I
J

NOTICE

I
I
I

■O)A

GND IL

o I5
iFigure 2. Chassis Connector (Top View)Figure 1. Filter Plate Assembly

4

Connect HP 8553B/8552B (or equiva
lent) Spectrum Analyzer to Assembly 
output Pl-A. Adjust C25 for carrier 
spur content + 50 kHz < -50 dB.
Adjust R32 for -9.5 dBm. output level.

Connect HP8553B/8552B (or equiva
lent) Spectrum Analyzer to Assembly 
output Pl-C. Adjust C29 for spur 
content + 50 kHz < -50 dB. Adjust 
R41 for -9.5 dBm.

In some instances, the Integrated Circuit (IC) component types 
listed herein differ from those of the actual component. These 
components are physically and electronically interchangeable. 
Either type can be used for replacement purposes.

Table 1 is a list of parts for the Subcarrier 
Generator Assembly. Manufacturers are 
referenced by code number. For a listing 
of manufacturers' names and address, 
refer to table 2.

Figure 1 through 6 are component location 
and schematic diagrams for the Subcarrier 
Generator Assembly.
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C18

0b

0P
NU>

IM

R0

7. COMPONENT LOCATION
AND SCHEMATIC DIAGRAMS
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I SUBCARRIER GENERATOR

I PARTS LISTTABLE 1.

I
NOTESNOH S

I Not UsedA2A13

I FL1C18

FL1

Not Used
Not Used

FL1C22

FL1C5I
I Not UsedFL1C23

Not UsedFL1C6
FL1C24

I FL1C7

Not UsedFL1C8

FL1C9

PlNot UsedFL1C10I FLIC'l 1

A2A13A1

Not UsedFL1C12

Cl
FL1C13

I
I

5

FL1C1 to 
FL1C4

Rl I
DI SIG

NAM I . AND 
DESCRIPTION

FL1C14 to 
FL1C17

FL 1C19 to 
FL1C21

MP1 to
MP4

MP5 to
MP 10

REF 
DESIG

NAME AND 
DESCRIPTION

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V: 
MFR 72982, 
PN 1214-001

Connector Pin, 
Male: MIL Type 
MS 17803-16-20

Connector, 
Rectangular, 
14 Pin: MFR 81312, 
PN MRAC14PN7

FIG.
NO.

Subcarr i er
Generator Assembly:
MFR 14304, 
PN 1976-4300

F i 1 ter Plate 
Assembly: 
MFR 14304, 
PN 0759-4304

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

FIG.
NO.

Offset Generator
PW Board Assembly
MFR 14304,
PN 0759-4310

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V: 
MFR 7-2982, 
PN 1214-001

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V: 
MFR 72982, 
PN 1214-001

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V: 
MFR 72982, 
PN 1214-001

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V: 
MFR 72982, 
PN 1214-001

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V: 
MFR 72982, 
PN 1214-001

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V: 
MFR 72982, 
PN 1214-001

Connector Pin, 
Coax i a 1, Male: 
MFR 81312, 
PN 100-8000S

rwj

Capacitor, Feed- 
Thru, Ceramic, 
1750 pF, 250V: 
MFR 72982, 
PN 1214-001



ISUBCARRIER GENERATOR

ITABLE 1. PARTS LIST (Cont)

I
NOTES NOTES

C2 Cl 1

I
IC3 C1 2

.1C13
C4

C14
C5

I
.Cl 5

C6

I
F ixed,C16

C7, C8 *1
IF ixed,C17

C9

I
C18 ICIO

I
I
I6

RE I 
desk; NAME AND 

DESCRIPTION

F ixed,
J PF,

REF 
DESIG

NAME AND 
DESCRIPTION

FIG.
NO.

FIG.
NO.

Capacitor, Fixed, 
Tantalum, 22 pF, 
±20%, 15V:
MILT ype 
CSR13D226ML

Capacitor, Fixed, 
Tantalum, 47 pF, 
±20%, 20V: 
MIL Type 
CSR13E476ML

Capacitor, Fixed, 
Tantalum, 6.8 pF, 
±20%, 35V: 
Ml L Type 
CSR13F685ML

Capacitor, Fixed, 
Ceramic, 1000 pF, 
±10%, 100V: 
MFR 83125, 
PN DC-102K

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 72982, 
PN 8101-050-651- 
104M

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cll-0005-104

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Eiacu, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed 
Ceramic, 1800 pF, 
±10%, 100V: 
MFR 83125, 
PN DC-182K

Capacitor, Fixed, 
Tantalum, 68 pF, 
±20%, 15V: 
MILT ype 
CSR13D686ML

Capacitor, Fixed, 
Ceramic, 10 pF, 
±10%, 200V: 
MFR 83125, 
PN DC-100K

Capacitor, E 
Ceramic, 470 
±10%, 200V-. 
MFR 83125, 
PN 0C-471K

Capacitor, E■*eu, 
Ceramic, 1000 pF, 
±10%, 100V: 
MFR 83125, 
PN DC-102K
Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cll-0005-104



I SUBCARRIER GENERATOR

TABLE 1. PARTS LIST (Cont)

I
NOILS NOTES

I QI

I Q2

C22I Q3

Q1*

Q5C23

I Q6

I Q7C24

I Q8, Q9

Rl, R2C25

D iode: Type 1N3064 R3CR1

p CR2

Diode: Type 1N3064CR3I R4
LI

I
R5L2I

I L3

7I

C19 to 
C21

Rl I 
disk;

NAME AND
DESCRIPTION

REF 
DESIG

FLG.
NO.

Diode; MFR 04713, 
PN MV 1638

FIG.
NO.

Resistor, Fixed, 
Compos i t ion, 
560 ohms, ±10%, 
1/4W: MIL Type 
RC07GF561K

Capacitor, Fixed, 
Tantalum, 47 pF, 
±20%, 35V: 
MIL Type 
CSR13F476ML
Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V; 
MFR 14304, 
PN Cl1-OOO5-1O4

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
Cl 1-0005-103

Inductor, Fixed, 
RF, 240 pH: 
MFR 99800, 
PN 1537-94
Inductor, Fixed, 
RF, 1 mH: 
MFR 99800, 
PN 2500-28

NAME AND 
DESCRIPTION

Transistor, FET: 
Type 3N153

Transistor, FET: 
Type 3N153

Transistor, NPN: 
Type 2N4123

Transistor, NPN: 
Type 2N4264

Transistpr, PNP: 
Type 2N4125

Transistor, NPN: 
Type 2N5089
Transistor, NPN: 
Type 2N5179
Transistor, NPN: 
Type 2N4123

Inductor, Fixed, 
RF, 15 pH: 
MFR 99800, 
PN 1537-40

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

y/y 

Resistor, Fixed, 
Compos i t i on, 
2.2K, ±10%, 
1/4W: MIL Type 
RC07GF222K
Resistor, Fixed, 
Compos i t ion, 
4.7K, ±10%, 1/4W: 
1/4W: MIL Type 
RC07GF472K

Capacitor, Fixed, 
Ceramic, 3300 pF, 
±10%, 100V: 
MFR 83125, 
PN DC-332K

Res i stor, F ixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RC07GF471K
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ITABLE 1. PARTS LIST (Cont)

I
NOTESNOTES IR6

R17R7

R18R8

R1 9R9

RIO R20

R11 R21

R12

IR22

IR13

R23

R14, R15

I

I8

REF 
desk; NAME AND 

DESCRIPTION
FIG.NO.

Resistor, Fixed, 
Film, 1.5K, ±1%, 
1/8W: MIL Type 
RN55D15O1F
Resistor, Variable 
500 ohms: 
MFR 35009, 
PN 150-1-501

FIG.NO.

Resistor, Fixed, 
Composition, 100K, 
±10%, 1/4W: 
MIL Type 
RC07GF104K

Resistor, Fixed, 
Compos it ion, 1,8K, 
±10%, 1/4W: 
MIL Type 
RC07GF182K
Resistor, Fixed, 
Compos i t i on, 
820 ohms, ±10%, 
1/4W: MIL Type 
RCO7GF821K
Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±10%, 
1/4W: MIL Type 
RC07GF681K

Resistor, Fixed, 
Composition, 2.2K, 
±10%, 1/4W: 
MIL Type 
RC07GF222K

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RC07GF103K

Resistor, Fixed, 
Compos i t ion, 
8.2K, ±10%, 1/4W: 
MILT ype 
RC07GF822K

REFDESIG
R16

Resistor, Fixed, 
Film, 12.IK, ±1%, 
1/8W: MIL Type 
RN55D1212F

Resistor, Fixed, 
Compos i t ion, 
150 ohms, ±10%, 
1/4W: MIL Type 
RCO7GF151K

Resistor, Fixed,
Composition, 5.6K,
±10%, 1/4W:
MIL Type
RCO7GF562K

NAME AND 
DESCRIPTION

Resistor, Fixed,
Composition, 8.2K,
±10%, 1/4W:
MILT ype
RC07GF822K

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±10%, 
1/4W: MILT ype 
RC07GF681K

Resistor, Fixed, 
Composition, 2.2K, 
±10%, 1/4W: 
MIL Type 
RC07GF222K

Resistor, Fixed, 
Film, 511 ohms, 
±1%, 1/8W: 
MIL Type 
RN55D5110F
Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RC07GF103K



I
SUBCARRIER GENERATOR

I
TABLE 1. PARTS LIST (Cont)

I
NOTESI NOTES

R24 R32

I
I R25 R33

I
R26 R34I
R27 R35

R28I R36

I
R29 R37

R30 TP1 Not Used
TP2I

R31I TP3, TP4 Not Used
TP5I

I 9

NAME AND 
DESCRIPTION

REF 
DESIG

NAME AND 
DESCRIPTION

REF 
DESIG FIG.

NO.

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MILT ype 
RCO7GF1O2K

Resistor, Fixed, 
Composition, 6.8K, 
±10%, 1/4W:
MILT ype 
RC07GF682K

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MILT ype 
RCO7GF102K

Resistor, Fixed, 
Composition, I5K, 
±10%, 1/4W: 
MILT ype 
RCO7GF153K

Resistor, Fixed, 
Composition, 2.7K, 
±10%, 1/4W: 
MILT ype 
RC07GF272K

Resistor, Fixed, 
Compos i t ion, 
68 ohms, ±10%, 
1/4W: MIL Type 
RC07GF680K

Resistor, Fixed, 
Composition, I OK, 
±5%, 1/4W:
MILT ype 
RCO7GF1O3J

Resistor, Fixed, 
Compos i t ion, 
100 ohms, ±10%, 
1/4W: MIL Type 
RC07GF101K

Resistor, Fixed, 
Compos i t ion, 
270 ohms, ±10%, 
1 / 4W: MIL Type 
RC07GF271K

Resistor, Fixed, 
Composition, 2.2K, 
±10%, 1/4W: 
MIL Type 
RC07GF222K

Resistor, Fixed, 
Compos i t ion, 
680 ohms, ±10%, 
1/4W: MIL Type 
RC07GF681K

Resistor, Fixed, 
Composition, 2.7K, 
±10%, 1/4W: 
MILT ype 
RCO7GF272K

Resistor, Fixed, 
Composition, 2.2K 
±10%, 1/4W: 
MIL Type 
RC07GF222K

Jack, Test Point, 
PC Board, Red• 
MFR 14304, 
PN J60-0001-002Resistor, Fixed, 

Composition, 6.8K, 
±10%, 1/4W;
MILT ype 
RC07GF682K

I FIG.
NO.

Jack, Test Point, 
PC Board, Green- 
MFR 14304, 
PN J60-0001-004



ISUBCARRIER GENERATOR

ITABLE 1. PARTS LIST (Cont)

I
NOTES NOTES

IXY1 C8

IY1

Not UsedC9 IZ1 CIO

I
Z2

INot Used

Z3
C14 I

Z4 I
F ixed,CIS

Z5

Z6 INot UsedC1 6
Fixed,C17

A2A13A2

INot Used
Cl to C6

IC21

IC7

I
10

NAME AND 
DESCRIPTION

NAME AND 
DESCRIPTION

FIG.
NO.

REF
DESIG

Crystal, 1.258 MHz 
MIL Type 
CR-18A/U-1.258 MHz

FIG.
NO.

Capacitor, Fixed, 
Mica, 5 pF, 
±1/2 pF, 500V: 
Ml L Type 
CMO5CDOJODO3

Socket, Crysta 1: 
MFR 91506
PN 8000-AG10-1

I ntegrated C i rcu i t 
MFR 01295, 
PN SN7472N

I ntegrated C i rcu i t 
MFR 01295, 
PN SN74H00N

I ntegrated C i rcu i t 
MFR 01295, 
PN SN7430N

I ntegrated C i rcu i t 
MFR 01295, 
PN SN7493N

Integrated Circuit 
MFR 01295, 
PN SN7476N

Capacitor, Fixed, 
Tantalum, 47 pF, 
±20%, 20V: 
MILT ype 
CSR13E476ML

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fiacu 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR-14304, 
PN Cl 1-0005-104

C22 to 
C24

C18 to 
C20

REF 
DESIG

Cl 1 to 
C13

I ntegrated C i rcu i t 
MFR 01295, 
PN SN7490N

Capacitor, Fixed, 
Mica, 5 pF, 
±1/2 pF, 500V: 
MIL Type 
CMO5CDO5ODO3

Subcarrier
Generator
PW Board Assembly:
MFR 14304, 
PN 1976-4320

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, F iacu 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104



I SUBCARRIER GENERATOR

I TABLE 1. PARTS LIST (Cont)

I
NOTES NOTES

I C36, C37C25

C38, C39C26I
LI, L2C27

Not UsedL3I C28
LU, L5

Not UsedL6C29

L7, L8

I
C30 Not UsedQI, Q2

p Q3 to Q5

Q6 to Q9C31

Rl, R2I
I

R3, R4

I
I
I 11

RIT 
in sic;

REF
DESIG

NAME AND 
DESCRIPTION

FIG.
NO.

C32 to
C35

Capacitor, Fixed, 
Mica, 430 pF, ±5%, 
500V: MIL Type 
CM06FD431J03

Inductor, Fixed, 
RF, 240 pH: 
MFR 99800, 
PN 1537-94

Inductor, Fixed, 
RF, 240 pH: 
MFR 99800, 
PN 1537-94

(ry 

Capacitor, Fixed, 
Mica, 430 pF, 
±5%, 500V: 
MIL Type 
CM06FD431J03

PN 538-
PF

Capacitor, Fixed, 
Tantalum, 10 pF, 
±20%, 35V: 
MFR 12954, 
PN D1OGSC35M

Transistor, NPN: 
Type 2N4123

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Transistor, PNP: 
Type 2N4125

FIG.NO,

Inductor, Fixed, 
RF, 22 pH: 
MFR 99800, 
PN 1537-44

Capacitor, Fixed, 
Ceramic, 0,1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Cerami c, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

NAME AND 
DESCRIPTION

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capaci tor, 
Var iable, 
2.5-11 pF:
MFR 72982, PN 538- 
014B2.5-11 pF

Capacitor, 
Variable, 
2.5-11 pF: 
MFR 72982, 
014B2.5-11

Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104 Resistor, Fixed, 

Composition, 
560 ohms, ±10%, 
1/4W: MIL Type 
RCO7GF561K

Resistor, Fixed, 
Compos i t ion, 
47 ohms, ±10%, 
1/4W: MIL Type 
RCO7GF47OK



ISUBCARRIER GENERATOR

ITABLE 1. PARTS LIST (Cont)

I
NOTESNOUS

IR26, R27Not UsedR5
R6 I

R28 INot UsedR7 to R11

R12, R13
R29

Not UsedR14

IR30R15

I
R31Not Used

I
R2I

IR32

*1Not UsedR22

R23 R33

IR24 Not UsedR34, R35

IR36

Not UsedR25 I

12 I

R1 6 to 
R20

Rl I 
1)1 SIC.

REF 
desk;

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCO7GF1O2K

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RC07GF102K

Resistor, Fixed, 
Compos i t ion, 
68 ohms, ±10%, 
1 / 4W: MIL T ype 
RC07GF680K

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RC07GF102K

Fl(>.
NO.

Resistor, Fixed, 
Composition, 12K, 
±10%, 1/4W: 
MIL Type 
RCO7GF123K

NAME AND 
DESCRIPTION

FIG.
NO.NAME AND 

DESCRIPTION
Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MlL Type 
RC07GF102K

Resistor, Fixed, 
Composition, 
10 ohms, ±10%, 
1/4'W: MIL Type 
RC07GF100K

Res i stor, 
Variable, 
100 ohms: 
MFR 35009, 
PN 156-4-100

Resistor, Fixed,
Composition, IK,
±10%, 1/4W:
MIL Type
RCO7GF1O2K

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MlL Type 
RC07GF102K

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MILT ype 
RCO7GF1O3K

Resistor, Fixed, 
Compos i t ion, 
68 ohms, ±10%, 
1/4W: MIL Type 
RC07GF680K

Resistor, Fixed, 
Compos i t ion, 
560 ohms, ±10%, 
1/4W: MIL Type 
RC07GF561K

Resistor, Fixed,
Composition, 10K,
±10%, 1/4W:
MILT ype
RC07GF103K



I SUBCARRIER GENERATOR

I TABLE 1. PARTS LIST (Cont)

I
NO IT S NOTItSI R46R37

R38I R47, R48

R39
T1 to TU

I
R40I

I Y1, Y2
R41

I Y3, Y4

R42I
Zl, Z2

p R43

I Z3

R44I Z4, Z5

Ri»5

Z6I
I
I 13

Rl I 
di sk;

NAMF AND 
1)1.SC-Rl PTION

NAM I: AND 
DESCRIPTION

Rl F 
DISK.

T ransformer, 
Ba 1anced:
MFR 14304, 
PN 0759-5H0-2

Crystal, 1.756270 
MHz: MIL Type 
CR19A/U-1.756270 
MHz

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCO7GF1O3K

Resistor, Fixed, 
Composition, 3.3K, 
±10%, 1/4W: 
MIL Type 
RC07GF332K

Socket, Crysta1: 
MFR 91506, 
PN 8000-AG10-1

Crystal, 1.743730 
MHz: MILT ype 
CR19A/U-1.743730 
MHz

Integrated 
C i rcu i t: 
MFR 14304 
1976-4330

Integrated 
C i rcu i t: 
MFR 01295, 
PN SN7472N

Integrated 
C i rcu i t: 
MFR 01295, 
PN SN74L90

FIG.
NO

FIG.
NO.

XY1 to
XY4

Resistor, Fixed, 
Compos i t ion, 
470 ohms, ±10%, 
1/4W: MIL Type 
RC07GF471K

I ntegrated 
C i rcu i t: 
MFR 02735, 
PN CA3028A

Resistor, Fixed, 
Compos i t ion, 12K, 
±10%, 1/4W: 
MIL Type 
RCO7GF123K
Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MILT ype 
RC07GF102K
Resistor, Fixed, 
Compos i t ion, 
68 ohms, ±10%, 
1/4W: MIL Type 
RCO7GF68OK
Res i stor, 
Variable, 
100 ohms: 
MFR 35009, 
PN 156-4-100
Resistor, Fixed, 
Compos i t ion, 
68 ohms, ±10%, 
1/4W: MIL Type 
RC07GF680K
Resistor, Fixed, 
Compos i t ion, 
100 ohms, ±10%, 
1/4W: MIL Type 
RC07GF101K
Resistor, Fixed, 
Composition, 3.3K, 
±10%, 1/4W:
MIL Type 
RCO7GF332K
Resistor, Fixed, 
Compos i t ion, 
100 ohms, ±10%, 
1/4W: MIL Type 
RC07GF101K



ISUBCARRIER GENERATOR

ITABLE 2. INDEX OF MANUFACTURERS' CODES

INAME AND ADDRESSMFR CODE

01295

I
I

02735

I
J04713

I
12954 I

I14304

I
I35009

72982

I
81312 I
83125

91506

I
I14

tjftj

Motorola Inc.
Semiconductor Products Division 
5005 East McDowell Road 
Phoenix, Arizona 85036

Harris Corporation
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

IRC Division of Renfrew Electric Co. , Ltd 
349 Carlaw Avenue
Toronto, Ontario Canada M4M 2T2

Winchester Electronics Division 
Litton Industries, Inc.
Main Street and Hillside Avenue 
Oakville, Connecticut 06779

Erie Technological Products, Inc.
644 West 12th street
Erie, Pennsylvania 16512

Nytronics/Darlington Inc.
Capacitor Div.
Darlington, South Carolina 29532
Augat Inc.
33 Perry Avenue
Atteboro, Maryland 02703

Texas Instruments, Inc.
Semiconductor Group
P.O. Box 5012
13500 N. Central Expressway
Dallas, Texas 75222

Dickson Electronics Corporation 
8700 East Thomas Road
P.O. Box 1390
Scottsdale, Arizona 85352

RCA Corp. Solid State Division 
Route 202
Somerville, New Jersey 08876



I SUBCARRIER GENERATOR

I TABLE 2. INDEX OF MANUFACTURERS' CODES (Cont)

I MFR CODE NAME AND ADDRESS

93125

I
I 99800

I
JI

I
I

I

I
I
I
I
I

15/16

General Electric Co. Industry
Control Dept, of Switchgear and

Control Div. of Apparatus Group
Schenectady, New York

American Precision Industries, Inc.
Delevan Division
270 Quaker Road
East Aurora, New York 14052

rtfj
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1. Unless otherwise specified:

A. All Resistors are in ohms, 1/4W, +10%.
B. All Capacitors are in Microfarads.
C. AU Inductors are in Microhenries.

2. Partial reference designations are shown: Prefix with A2A13 and subassembly 
prefix if any.

3. Voltages shown were measured in a typical module.
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3. For 6250 Hz offset frequency, jumper A2E16 and A2E18 together. For 6290 Hz 
offset frequency, jumper A2E16 and A2E17 together.

4. Voltages shown were measured in a typical module.
5. Subcarrier enable Voltage: ON >1.0 Vdc, OFF <0 Vdc.

NOTES:
1. Unless otherwise specified:

A. All Resistors are in ohms, 1/4W, +10%.
B. All Capacitors are in Microfarads.
C. AH Inductors are in Microhenries.

2. Partial reference designations are shown: Prefix with A2A13 and subassembly 
prefix if any.
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UNIT INSTRUCTIONSI
LOW BAND PLL, ft i

ASSEMBLY
I A2A14

i
0 ♦

♦

I ♦

p ♦

♦
1 KHZ

I 3001 TO 4000 KHZ♦
♦

I
I

FREQ. CONTROL 
(12-WIRE BCD)

13.5 MHZ (RF-131)
36.5 MHZ (RF-550) 
-10 OBM 
(NOMINAL)

1 KHZ
REF.
FREQ.

PHASE 
DETECTOR

■? M 
FREQUENCY 
DIVIDER

COARSE
TUNING

DC
AMPLIFIER

VOLTAGE- 
CONTROLLED 
OSCILLATOR 
(VCO)

A2A14
LOW BAND PLL ASSEMBLY

16.501 TO 17.500 MHZ 
(RF-131)

32.500 TO 33.499 MHZ 
(RF-550)

LOOP 
MIXER

t 10 
FREQUENCY 
DIVIDER

1.6501 TO
1.7500 MHZ
(RF-131)
3.2500 TO
3.3499 MHZ
(RF-550)

-10 DBM
(NOMINAL)
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LOW BAND PLL ASSEMBLY

I GENERAL DESCRIPTION 3.1.

I
Table 1. SEMICONDUCTOR COMPLEMENT

FunctionType

I

I
I

2.

I

!•

I
I

I
I
I 1

A1CR1 
QI 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
U1 
U2 
U3 
U4 
U5 
U6 
U7 
U9 
U10 
Ull 
ARI 

A2CR1 
QI 
Q3 
Q4 
U2 
U3 
U4 
U5

The phase detector is a device which yields a De 
output voltage proportional to the phase difference 
between two input signals. If the inputs to the 
phase detector are a reference frequency and the 
VCO Output Frequency and if the phase detector 
output controls the VCO, then a phase-locked loop 
is formed in which the phase detector will drive the 
VCO frequency to equal the Reference Frequency. 
This is due to the fact that the only stable condition 
of the loop is when the output of the phase detector 
is pure De, with no Ac component present. This 
can occur only when the two inputs to the phase 
detector have the same frequency.

1N3064 
2N2222 
2N5179 
2N2907 
2N2222 
2N2222 
3N171 
1976-4424 
2N2222 
0759-5150 
SN74LS160AN 
SN74LS160AN 
SN74LS160AN 
SN74LS160AN 
SN74LS11N 
SN74LSOON 
SN74S112N4 
SN74LS112N 
SN74121N 
8OO7C 
DKV6520B 
2N5179 
2N5397 
2N5179 
SN74S11N 
SN74S112AN 
SN74S112AN 
UA7812KC

Bias Diode
Amplifier
Switch
Ramp Generator
Ramp Discharge Switch 
Sample Pulse Switch 
Sampling FET 
Source Follower
Amplifier
Mixer
+10 Integrated Circuit 
-h 10 Integrated Circuit 
-s-10 Integrated Circuit

10 Integrated Circuit 
Triple three-input AND Gate 
Quad two-input NAND Gate 
Freq. Discriminator Flip-Flop 
Coarse Tune Flip-Flop 
One shot 
Op Amp
Voltage Variable Capacitor 
Amplifier
FET Oscillator 
Buffer Amplifier
Triple three-input AND Gate 
-s-10 Counter
-s- 10 Counter
12 Volt Regulator

SEMICONDUCTOR COMPLEMENT
Table 1 lists all semiconductors used in the Low 

Band PLL Module, A2A14.

Reference 
Designation

The Low Band Phase Lock Loop (PLL) Module 
A2A14 is an electrically-tuned frequency syn
thesizer compatible with both the RF-550 Receiver 
and the RF-131 Exciter. Refer to the RF PWB 
Schematic diagram for the strapping changes re
quired to effect interchangeability. The Low Band 
PLL A2A14, responds to BCD information from 
the control group to provide 100Hz, IKHz, and 
lOKHz control capability. When the module is 
used with the RF-550, the output Frequency is 
adjustable in 100Hz steps from 3.25 to 3.3499 
MHz. When used in the RF-131, the output is also 
adjustable in 100Hz steps, however, due to the 
strapping changes the output range is 1.6501 to 
1.7500 MHz. The selected output frequency is 
phase locked to a reference frequency standard. 
Low Band PLL module A2A14 contains two major 
PWB assemblies; -s-M PWB A2A14A1 and RF 
PWB A2A14A2.

NOTE
In some instances, the integrated circuit part 
numbers listed herin may differ from those of 
the equipment supplied. In all instances these 
parts are the equivalent or better and may be 
used interchangeably.

TECHNICAL CHARACTERIATICS
Weight

1.0 Pound (450 grams)
Dimensions:

4-1/8 in. (H) x 2-1/8 in. (W) x 5-7/8 in. (D)
10.5 cm (H) x 5.4 cm (W) x 14.9 cm (D)

Power Requirements:
+ 18Vdc at 45mA (RF-131)
+ 15Vdc at 45mA (RF-550)
+ 5Vdc at 95mA
+ 5Vdc at 306mA (RF-550)
+ 6Vdc at 211mA
- 6Vdc at 4.5mA

Signal Inputs:
I3.5MHz fixed at 70mVRMS (RF-131)
36.5MHz at 70mVRMS (±lKHz with VFO) 

(RF-550)
1kHz fixed at 2V P-P Min. (4V P-P Typical)
12 wires, Binary-Coded-Decimal (BCD) Fre

quency Control
Signal Outputs:

1.6501 to 1.7500MHz (RF-131)
3.25 to 3.349MHz (RF 550)
Input Impedance:

13.5MHz: 50 ohms
1kHz: IK ohm

Output Load:
50 ohms

4. OVERALL CIRCUIT DESCRIPTION
The two basic elements of an elementary phase 

locked loop frequency synthesizer are a voltage 
controlled oscillator (VCO) and a phase detector.
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17002
17001
17000
16999
16998

17002 kHz
17001 kHz
17000 kHz
16999 kHz
16998 kHz

ments of Low Band PLL Module A2A 14. These 
are the loop mixer, -j-M digital counter, sample 
and hold phase detector, unlock detector, and 
coarse tune generator.

In addition, a phase-locked loop may include a 
frequency divider in the feedback loop to obtain 
multiples of the reference frequency from the 
VCO. Figure 1 shows a simple phase-locked loop 
with a frequency divider. One input frequency to 
the phase detector is a stable reference, the other is 
the divider output. The loop works by forcing the 
two frequencies to be exactly equal. It does this by 
electrically tuning the VCO. When the VCO is 
tuned to the frequency at which f0-t-M = FR, the 
loop is said to be locked. For example, in the 
RF-131, assume that the VCO is electrically 
tunable in the vicinity of 1.7000kHz, that the 
reference frequency is 1kHz, and that the + M 
ratio is 17000. The feedback of the loop will force 
the VCO frequency to exactly fo = (M) 
(lkHz)= 17000kHz. Other frequencies are syn
thesized simply by changing the division ration of 
the -e-M. For example:

’These numbers apply only to the simplified circuit 
of Figure 1, not the actual module.

The loop actually used in the Low Band PLL 
Module A2A14 is similar to the example just given. 
The addition of a loop mixer (Figure 2) however, 
reduces the speed requirements of the frequency 
divider without affecting the principle of opera
tion. A fixed divide-by-ten circuit, following the 
VCO, scales the VCO frequency down to the 
desired output range.

In the RF-131 for example, the VCO output fre
quency to the divider is then 16.501 to 17.500MHz 
which becomes 3001 to 4000kHz at the output of 
the loop mixer. This is accomplished by mixing the 
VCO output with 13.5MHz. It then becomes 1kHz 
when divided by the frequency divider (n-MJbya 
ratio between 3001 to 4000.

When used in the RF-550, the VCO output fre
quency to the divider is 32.5 MHz to 33.49 MHz 
which becomes 3001 to 4000KHz at the mixer out
put. This is accomplished by mixing the VCO out
put with 36.5 MHz. It then becomes IKHz when 
divided by the Frequency divider ( + MPWB) by a 
ratio between 3001 to 4000.

DETAILED DESCRIPTION OF vM 
PWB A2A14A1 CIRCUITS

•?M PWB A2A14A1 contains five basic ele-

5.1 Mixer Operation
The loop mixer translates a high frequency from 

the VCO to a more suitable frequency for the -s- M 
counter, as described in paragraph 4. The frequen
cies are 16.501 to 17.50MHz and a reference of 
13.5MHz in the RF-131 (32.500 to 33.499 MHz and 
a reference of 36.5 MHz in the RF-550). The dif
ference of these frequencies lies in 3.00MHz to 
4.00MHz region. A low pass filter (Cl2, L5 and 
C13) is used after the mixer and amplifier QI to 
provide the necessary drive level to the -e- M fre
quency divider.
mable decade counters and a fixed -s-4 counter, 
and has the capability of dividing an applied input 
signal by any whole number between 3001 and 
4000. The status of the counter after a number of 
clock pulses is shown in Table 2.

Refering to Table 2. The Carry Output column is 
simply a flag to indicate when the counter has 
reached a nine (or full) state. It therefore requires 
ten clock pulses to the input of the counter to 
achieve one carry output pulse. If the carry line is 
used as a switch to allow a second counter to 
operate, the second counter will count only one 
pulse for every ten pulses into the first counter. 
Thus, with two decade counters, a divide-by-one 
hundred frequency division is achieved.

Preloading advances the counter to a given state 
so that fewer input pulses are needed to achieve the 
full, or carry state. For example: If the counter is 
preloaded to the decimal six and then clocked with 
input pulses, it will count seven, eight, nine, zero 
and thus achieve a carry in only four input pulses. 
If the counter is reset to decimal six instead of zero 
on the next clock pulse after the carry, the device 
becomes a divide-by-four instead of a divide-by-ten 
counter. In U2, U3, U4, U5 decade dividers, a load 
command (low on pin 9) causes preloading to occur 
on the next clock pulse rather than normal coun
ting. Thus the operation described above (using the 
divider as a divide-by-four) can be achieved by per
manently wiring the data input terminals for a 
binary six (0110), and connecting the carry output 
to the load input.
U2, U3, U4 and U5 comprise the -t- M counter (See 
Figure 6). U2, U3, U4 and U5 are preloaded by 12 
data input frequency control lines carrying binary- 
coded-decimal information. The final counter, U5 
is permanently wired with decimal six at U5-3 and 
U5-6, and functions as a divide-by-four counter. If



I LOW BAND PLL ASSEMBLY

I
PHASE DETECTOR

0 ♦( ru
<0

♦-rM

I FREQ. DIVIDER

I Figure 1. Simple Phase Locked Loop

n
n
17
I

♦

1
4 3001 TO 4000 KHZ

I
I 13.5 MHZ (RF 131)

36.5 MHZ (RF-550)

I
Figure 2. Block Diagram, Low Band PLL

I
3I

Co) 

REF FREQ- 
fR

* 

VOLTAGE CONTROLLED OSCILLATOR 
(VCO)

LOW BAND PLL ASSEMBLY 
A2A14

1 KHZ 
I- REF. ‘ 

FREQ.

COARSE
TUNING

DC
AMPLIFIER

VOLTAGE- 
CONTROLLEO 
OSCILLATOR 
(VCO)

16.501 TO 17.500 MHZ (RF 131)
32.500 TO 33.499 MHZ (RF 550)

LOOP 
MIXER

-rM
FREQUENCY 
DIVIDER

4-10 
FREQUENCY 
DIVIDER

PHASE
DETECTOR rS)

fO
T

FREQ. CONTROL 
(12-WIRE BCD)

1.6501 TO 
1.7500 MHZ 
(RF 131) 
3.2500 TO 
3.3499 MHZ 
(RF-550) u

I

1 KHZ

 OUTPUT FREQ.



ILOW BAND PLL ASSEMBLY

I

I
IQa Qb Qc Qd

I

I

5.3

er i
I
I

Phase Detector Operation5.2

I
I

4

0
1 
0
1 
0
1 
0
1
0
1 
0
1
0
1

The counters are cascaded at the enable inputs of 
the U2 through U5. The counters are synchronous
ly clocked and require a “1” level at pin ten (enable 
input). The carry output from the previous counter 
provides the high “1” necessary to count. There
fore U2 counts continuously, while U3 counts 
when it receives a carry input from U2, and like
wise with U4 and U5. AND gates U6A, U6B and 
NAND gate U7A, detect a full condition of each of 
the counters and drives the load inputs low. A low 
level on a load input forces the counter to the state 
defined by the levels on the ABCD inputs (pins 
3-6), at the next clock pulse regardless of the 
counter’s present state.

The phase detector consists of ramp generator 
Q3, R13, and C22, sampling FET Q6 and hold 
capacitor C23. The phase detector receives two in
puts; a reference signal consisting of narrow pulses 
at a rate of 1 kHz, and a sample signal consisting of 
short pulses at a rate determined by the VCO fre
quency and the divider ratio. By referring to the 
timing diagram (Figure 3), the operation of the 
phase detector can be understood.

Clock
Input
Pulses

TABLE 2. DECADE DIVIDER CIRCUIT 
INPUT/OUTPUT DATA

Counter
State

0 
0 
1 
1 
0 
0 
I 
1 
0 
0 
0 
0 
1 
1

0
0
0
0
1
1
1
1
0
0
0
0
0 
0

0 
0 
0 
0 
0 
0 
0 
0
1 
1 
0 
0 
0 
0

Carry 
Output

0 
0 
0 
0 
0 
0 
0 
0 
0
1 
0 
0 
0 
0

If the loop is locked, both reference and sample 
pulses to the phase detector will be 1kHz, and 
should occur in alternating sequence as shown.

The difference between the pulses represents the 
phase error from the phase detector output.

Ramp capacitor C22 is discharged by switch Q4 
on the next positive reference pulse and the cycle is 
complete. Source follower Q7 provides a high im
pedance load to storage capacitor C23, so that it 
won’t discharge between sample pulses. When the 
loop is locked, the voltage on capacitor C23 re
mains almost constant, changing only by the 
amount necessary to correct for VCO frequency 
changes. The loop thus constantly compensates to 
maintain the correct output frequency phase lock
ed to the reference standard.

Flip-flop U9A (Figure 6) is set on the negative 
edge of the 1kHz reference pulse causing switch Q2 
to enable a ramp to be generated by charging C22 
through Q3. When a sample pulse arrives from the 
-i-M output (U7B), flip-flop U9A is cleared, caus
ing switch Q2 to stop the ramp at whatever voltage 
is on C22 at that time. At the same instant, the 
sample pulse enables switch Q5 and Q6 which 
transfer the voltage on C22 to C23. Since C22 is 
twice the value of C23 the voltage on C22 will 
change only slightly while C23 will increase or 
decrease to achieve the same level as C22.

If, however, the divider output frequency is 
higher, for example, sample pulses will occur faster 
than reference pulses. It now becomes possible for 
NAND gate U7D to “see” sample pulses while 
flip-flop U9B is in the set (high “1”) state. This 
causes negative going pulses at U7D-3 which clock 
Flip-Flop U10-A. When flip-flop U10-A is set. its

Unlock Detector Course Tune 
Generator Operation

0
1
2
3
4
5
6
7
8
9
10
11
12
13

0
1
2
3
4 
5
6 
7 
8
9 
0
1
2 
3

the counter is started at 6000, it counts three 
divide-by-tens and the fixed divide-by-four yielding 
a total of 4000. If however, the counter is loaded 
with 6999, it counts from 6999 to 10.000 for a total 
count (division ratio) of 3001.

The unlock detector utilizes a frequency 
discriminator comprising flip-flops U9 and U10, 
and NAND gates U7C and U7D. Flip-flop U9A is 
clocked by reference pulses from U11-6 and cleared 
by sample pulses from the divider output at U7B-6. 
Flip-flop U9B is clocked by sample pulses from the 
divider output at U6B-6 and cleared by reference 
pulses from U11D-1. When the loop is locked, the 
flip-flops are cleared after each set (clock) pulse. 
This ensures the output of NAND gates U7C and 
U7D always are high since each input goes low 
before the other goes high.
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See Figure 8. The De output from the phase 
detector of the -^MPWBA2A14A1 is fed through 
De amplifier ARI. The coarse tune signal is also

VALUE ATTAINED BY- 
RAMP IF NOT SAMPLED

SAMPLE PULSE------
TRUNCATES RAMP

•PULSE LENGTHS 
EXAGGERATED 
FOR CLARITY

DETAILED DESCRIPTION OF RF 
PWB A2A14A2 CIRCUITS

fed to De amplifier ARI and causes either a 
positive or negative swing from AR 1-6 when the 
coarse tune signal changes state during an unlocked 
condition. A change in state of the coarse tune cir
cuitry of -t-M PWB causes a voltage swing at 
AR 1-3. In the locked state, the coarse tune signal 
remains constant and the output from AR 1-6 is 
controlled by the phase error voltage input. R3, R4 
and C5 shape ARl’s frequency response to 
stabilize the loop.

The oscillator itself uses Q3 in common gate con
figuration. The oscillator frequency is determined 
principally by a combination of C18, L7, C37 and 
CR1. Positive feedback and output coupling for 
the oscillator is provided by capacitive voltage 
divider C25 and C20. Nominal frequency range is 
determined by L7 and its associated capacitors, 
while C18 provides a mechanical frequency adjust
ment. Electrical tuning is by means of voltage 
variable capacitor CR1.RF PWB A2A14A2 contains the voltage con

trolled oscillator loop amplifier, final output scal
ing divide-by-ten counter, and a 12 Volt De supply 
for the module.

VCO output is amplified by QI and fed back to 
the loop mixer of -s- M PWB where it is processed 
to produce a De phase detector output to control 
the oscillator frequency. The VCO output is also 
fed through buffer amplifier Q4, which feeds a 
fixed divide-by-ten counter, scaling the VCO out
put frequency of 1.6501 and 1.75000MHz in the 
RF-131 (32.500 to 33.499 in the RF-550).

If, the divider output should shift lower in fre
quency, it becomes possible for NAND gate U7C 
to “see” reference pulses while flip-flop U9A is in 
the set state. This causes negative pulses at U7C-11 
which clear flip-flop U10A. NAND gate U7D is 
high, since flip-flop U9B is cleared more than 
clocked and thus will not receive a clock pulse 
while in the set state. The low output from flip-flop 
U10A becomes the coarse tune output at A2A 14 
A1E19.

JI 
11 
11 

ii 
II 
11

A 
I, 
ii 
i; 
11 
ii 

J
RAMP 11 

l| 
l| 
II 
II 
II

high output signal becomes the coarse tune output 
at A1E19 and is fed to the VCO as coarse tune in
formation. Flip-flop U9A will receive more clear 
pulses than clock pulses and ensure a high state at 
NAND gate U7C-11.
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I6.2 Output Scaling Counter Operation

I1 5 6

(RF-131)

I= 3306.3KHz

I

I

I8.1
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For example: The Frequency Selector Digit swit
ches read:

The final divide-by-ten circuitry (U2, U3 and 
U4) receives the frequencies (16.501 to 17.500MHz 
for the RF-131, 32.500 to 33.499 MHz for the 
RF-550) in IKHz steps, which appear as 100Hz 
steps at the module output. For example, in the 
RF-131 if the final divide-by-ten circuitry receives 
16.600 MHz, the output will be (16.600 MHz +10), 
or 1.6600MHz. If the VCO now shifts IKHz in the 
positive direction, the divide-by-ten circuitry will 
receive 16.601 MHz, and the module output be
comes 1.6601 MHz (16.601MHz-!-10), for an 
increment of 100Hz. In the RF-550 for example, 
assume the final divide-by-ten circuitry receives 
33.300 MHz, the output will be 33,300-;-10 for a 
frequency of 3.3300. With a VCO shift of IKHz in 
the positive direction, the divide-by-ten circuitry 
receives 33.301 MHz which is seen as 3.3301 MHz 
(33.301 MHz-? 10) at the module output, again an 
increment of 100Hz. Potentiometer R2 allows for 
output level adjustment, and a Lowpass Filter is 
used to convert the divider TTL output to a 
sinusoidal form at A2A14A2E9.

NOTE
When the loop is locked, all ramps truncate at 
the same level. However, the loop must be

LOW BAND PLL MODULE A2A14 
FREQUENCY OUTPUT

The frequency of the module output will be: 
f0= 1750.0kHz -0.1kHz x last 3 digit switches.

(RF-131)
fo = 3250.0kHz +0.1 kHz x last 3 digit switches.

(RF-550)

Terminals A2E13 and A2E14 are connected 
together. The cathode end of CR1 is tied to 12Vdc 
through R35 and R18, and its anode voltage is con
trolled through amplifier ARI. The loop operation 
can best be explained through an example. If the 
VCO tries to shift higher in frequency, the output 
of the loop mixer will also shift higher because the 
VCO input to the mixer is higher than the reference 
input. This increases the sample rate to the phase 
detector, lowering the phase error voltage. The 
phase error voltage is fed to the inverting terminal 
of ARI. A decreasing phase error voltage raises the 
output level of ARI and the voltage level of the 
anode of CR1. This decreases the voltage across 
CR1, increasing its capacitance and lowering the 
VCO frequency, thus completing a negative feed
back loop. Should the + M ratio change, the exact 
same sequence occurs except the VCO is forced to a 
new frequency. Thus the phase detector output 
once again has no Ac component.

The module uses its own + 12Vdc supply obtain
ed by 12V regulator U5 from the + 18Vdc input at 
A2A14P1-M.
7.

f0 = 3250.0kHz — 0.1 KHz x 563
= 3250.0KHz -56.3KHz 

(RF-550)

Therefore f0 = 1750.0kHz - 0.1 kHz x 563 
= 1750.0kHz - 56.3kHz 
= 1693.7kHz

8. ADJUSTMENT/ALIGNMENT DATA
Adjustment of Low Band PLL Module A2A14 

will be required if the VCO does not lock on fre
quency within one-half second, from resetting one 
of the last three frequency selector digit switches, 
or if the module jumps in and out of lock. By 
measuring the voltage at A2A14A2TP1, the De 
voltage will decrease in incremental steps from 
approximately 6.6 Vdc in the RF-131 (8.2Vdc in 
the RF550), at the XXX999 switch setting, to ap
proximately l.OVdc in the RF-131 (4.0Vdc RF-550) 
at XXX000 setting. Lock is indicated by a steady 
frequency at the module output, and ramps which 
truncate at the same De level at A2A14A1TP1, as 
shown in figure 4.

Test equipment required is Tektronix Model 453 
Oscilloscope, or equivalent, with a 10X probe for 
reduced circuit loading, an RF Milivoltmeter, 
alignment tool (JFD No. 5284, or equivalent); and 
a small screwdriver.

Alignment Procedure
a. Set frequency selector digit switches at “000” 

and connect an oscilloscope to A2A14A1TP1. 
Adjust the oscilloscope to read approximately 
1ms per division - horizontal and 1 Volt per divi
sion - vertical.

b. Adjust A2A14A2R1 and/or A2A14A2C18 so 
that all successive ramps at A2A14A1TP1 trun
cate at the same De level. This indicates that the 
loop is locked.

c. Disconnect the oscilloscope at A2A14A1TP1 
and connect it to A2A14A2TP1.

d. Adjust A2A14A2C18 so that the voltage at A2- 
A14A2TP1 equals + 1 Volt (RF-131) or 4 Volts 
(RF-550) and the loop remains locked.

e. Disconnect the oscilloscope at A2A14A2TP1 
and connect it to A2A14A1TP1.

0 2
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DETAIL B. LOW STATE LOCK (A1TP1)

i MAINTENANCE PARTS LIST9.
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g. In the RF-131 adjust A2A14A2R2 to yield 
89mVRMS at the 18.3±0.05MHz output of the 
Special Frequencies Module A2A10A2E5. For 
the RF-550 measure the level at A2A14A2-E9 
and adjust A2A14A2R2 for 70mV.

Table 3 lists the electronic parts for Low Band 
PLL Module A2A14, PN 1976-4400. Manufac
turers are referenced by a five-digit code. For a

High or low state lock can be obained by swit
ching the 10kHz switch back and forth be
tween 9 and 0. It does not matter whether 
high or low state lock occurs at any particular 
frequency, in fact, a frequency may lock high 
one time and low another.

able to lock at two different levels, high and 
low, as shown in Figure 4.

Figure 4. Ramp Waveshapes at A2A14A1TP1- 
Properly Adjusted Module

f. Adjust A2A14A2R1 so that high state lock con
forms to that shown in Detail A of Figure 4 and 
low' state lock conforms to that shown in Detail 
B.

complete list of manufacturers’ codes and ad
dresses, refer to the General Information Section.

---- >| 0.9 MS MAXIMUM/VIZ
DETAIL A. HIGH STATE LOCK (A1TP1I

|*- 0.1 MS MINIMUM
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IFigure 5. Plate Assembly A2A14A3, PN 1928-4245 Component Locations
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o1ST CTR 1 BIT'

o1ST CTR 4 BIT-

Io

3RD CTR 4 BIT

o@ COAXIAL IQstranded

IFigure 6. Module Chassis Connector A2J14 Top View
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2ND CTR 2 BIT-
2ND CTR 4 BIT-
3RD CTR 1 BIT-

2ND CTR 1 BIT
+ 5 VDC-
-6 VDC

RESISTORS A2A14R1 AND A2A14R2 ARE 
ASSEMBLED TO PLATE ASSEMBLY A2A14A3.

3RD CTR 2 BIT
1.6501-1.7500 MHZ (RF-131) 3.2500- 3.3499MHZ RF-550)

+ 6 VDC
+ 18 VDC (RF-131) +15 VDC (RF-550)
2ND CTR 8 BIT

1ST CTR 2 BIT
1 KHZ REFERENCE
1ST CRT 8 BIT
13.5 MHZ (RF-131) 36.5 MHZ (RF-550) 
GROUNDOh
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E3Cf^ R2~^£)E2
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Of I-----------
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I Table 3. MAINTENANCE PARTS LIST-A2A14 Low Band PLL

Name and Description Name and Description

A2A 14 LI, L6

Pl L2I L3, L4

I L5

Rl, R2

A2A14A1

C1-C4

I
C14, C15 R3

C16 R4I C17 R5

I C18

C19-C21

R8
C22

R9
C23

RIO

I RU

C28 R12

I R13

R14
C31

R15

I C32, C33
R16

CR1

9

C29
C30

Reference 
Designation

C24-C26
C27

C9-C11
C12, C13

Reference 
Designation

Qi
Q2
Q3
Q4, Q5
Q6
Q7

Q8
Rl, R2

R6
R7

-s-M: PWB Assembly, 
Low Band PLL
MFR 14304, PN 6783-4410

Inductor, 33 uH: 
MFR 99800, PN1537-51
Inductor, 240 uH: 
MFR 99800, PN 1537-94
Inductor, 6.8 uH: 
MFR 99800, PN 1537-32
Inductor, 1.0 uH: 
MFR 99800, PN 1537-12
Transistor, NPN: Type 2N2222 
Transistor, NPN: Type 2N5179 
Transistor, PNP: Type 2N2907 
Transistor, NPN: Type 2N2222 
Transistor, FET: Type 3N171 
Transistor, FET:
MFR 14304, PN 1976-4424
Transistor, NPN: Type 2N2222 
Resistor, Fixed Composition, 6.8K 
± 10%, WW: Mil type RC07GF682J 
Resistor, Fixed Composition, IK 
± 10%, WW: Mil type RC07GF102J 
Resistor, Fixed Composition, 3.9K 
± 10%, WW: Mil type RC07GF392J 
Resistor, Fixed Composition, 560 0 
± 10%, WW: Mil type RC07GF561J 
Not Used
Resistor, Fixed Composition, 15 SI 
± 10%, WW: Mil type RCO7GF15OJ 
Resistor, Fixed Composition, 390 fl 
± 10%, I4W: Mil type RC07GF391J 
Resistor, Fixed Composition, 2.2K 
± 10%, '/<W: Mil type RCO7GF222J 
Resistor, Fixed Composition, 2.7K 
± 10%, 'AW: Mil type RC07GF272J 
Resistor, Fixed Composition, IK 
± 10%, 'AW: Mil type RC07GF102J 
Resistor, Fixed Composition, 2.2K 
± 10%, WW: Mil type RC07GF222J 
Resistor, Fixed Composition, 5.6K 
± 10%, WW: Mil type RC07GF562J 
Resistor, Fixed Composition, 390 SI 
±10%, 'AW: Mil type RC07GF391J 
Resistor, Fixed Composition, 2.2K 
±10%, !4W: Mil type RC07GF222J 
Resistor, Fixed Composition, 390 S3 
± 10%, 'AW: Mil type RC07GF391J

Capacitor, Fixed Ceramic, 0.1 uF: 
MFR 14304, PN Cl 1-0005-104
Same as A1C1
Capacitor, Fixed Ceramic, 0.001 uF: 
MFR 14304, PN Cl 1-0005-102
Capacitor, Fixed Ceramic, 0.1 uF: 
MFR 14304, PN Cl 1-0005-104
Capacitor, Fixed Ceramic, 240 pF: 
Mil type CM05FD241J03
Capacitor, Fixed Ceramic, 0.1 uF: 
MFR 14304, PN Cl 1-0005-104
Capacitor, Fixed Ceramic, 82 uF:
MFR 12954, PN D82GS1D15M
Capacitor, Fixed Ceramic, 0.01 uF: 
MFR 14304, PN Cl 1-0005-103
Capacitor, Fixed Ceramic, 0.1 uF: 
MFR 14304, PN Cl 1-0005-104
Capacitor, Fixed Ceramic, 0.01 uF: 
MFR 14304, PN Cl 1-0005-103
Not Used
Capacitor, Fixed Ceramic, 82 uF: 
MFR 12954, PN D82GS1D15M
Capacitor, Fixed Ceramic, 0.1 uF: 
MFR 14304, PN Cl 1-0005-104
Not Used
Capacitor, Fixed Ceramic, .47 uF:
MFR 14304, PN C-6419
Capacitor, Fixed Ceramic, 0.1 uF: 
MFR 14304, PN Cl 1-0005-104
Capacitor, Fixed Ceramic, .001 uF: 
MFR 14304, PN Cl 1-0005-102
Diode, Mil type 1N3064

Low Band Phase-Locked Loop 
Module: MFR 14304, PN 1976-4400
Connector, Module:
MFR 81312, PN MRAC20PN
Pins, Connector, Coaxial, Male:
MFR 81312, PN 100-80005
Pins, Connector, Straight, Male:
Mil type MS17803-16-20
Resistor, Fixed Composition, 10 fl 
± 10%, KW: Mil type RC07GF100J
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LOW BAND PLL ASSEMBLY

ITable 3. MAINTENANCE PARTS LIST-A2A14 Low Band PLL (Cont.)

IName and DescriptionName and Description

R17 C5

R18, R19
C6

IR20
C7-C11

R21

IC12, C13R22-R24

R25

R26

IR27
C18

TP1 IC19
TP2

IC20

IC21U6

U7 IU9, U10

ClUll C26

A2A14A2
C27

ARI C28, C29 ICl

IC2

C3

IC34

C4

I
10

U1
U2-U5

C14, C15
C16, C17

C22-C24
C25

C30-C32
C33

Reference 
Designation

Reference 
Designation

Resistor, Fixed Composition, 2.2K 
+ 10%, 'AW: Mil type RC07GF222J
Resistor, Fixed Composition, 10K 
+ 10%, 'AW: Mil type RC07GF103J
Resistor, Fixed Composition, 12K 
+ 10%, 'AW: Mil type RC07GF123J
Resistor, Fixed Composition, 10K 
± 10%, 'AW: Mil type RCO7GF1O3J
Not Used

Integrated Circuit, Op Amp:
MFR 32293,PN 8007C
Capacitor, Fixed, 82 uF, ± 20%,
MFR 12954, PN D82GS1D15M
Capacitor, Fixed, 10 uF:
MFR 12954, PN T362C106M035AS
Capacitor, Fixed Ceramic,
0.1 uF,± 20%:
MFR 14304, PN Cl 1-0005-104
Not Used

RF: PWB Assembly, 
Low Band PLL,
MFR 14304, PN 1976-4420

Resistor, Fixed Composition, 4.7 0 
±5%, 'AW: Mil type RC07G4R7J
Resistor, Fixed Composition, 2.2K 
±5%, 'AW: Mil type RC07G222J
Resistor, Fixed Composition, 10K 
±5%, 'AW: Mil type RC07GF103J
Jack, Test Point:
MFR 14304, J60-0001-008
Jack, Test Point:
MFR 14304, J60-0001-002
Mixer: MFR 14304, PN 0759-5150
Integrated Circuit Counter:
MFR 01295, PN SN74LS160AN
Integrated Circuit, AND Gate:
MFR 01295, PN SN74LS11N
Integrated Circuit, NAND Gate:
MFR 01295, PN SN74LS00N
Integrated Circuit, Flip-Flop:
MFR 01295, PN SN74S112N
Integrated Circuit, Multivibrator:
MFR 01295, PN SN74121N

Capacitor, Fixed Ceramic, 
0.1 uF,± 20%:
MFR 72982, PN 8121-100-X7R-104K
Capacitor, Fixed, 82 uF:
MFR 12954, PN D82GS1D15M
Capacitor, Fixed Ceramic,
0.01 uF,+ 20%:
MFR 14304, PN CI 1-0005-103
Capacitor, Fixed Ceramic,
0.1 uF,± 20%:
MFR 14304, PN Cl 1-0005-104
Not Used
Capacitor, Fixed Ceramic,
0.01 uF, ± 20%:
MFR 14304, PN Cl 1-OOO5-1O3
Capacitor, Variable, 1-10 pF, ± 10%:
MFR 73899, PN VAJ605
Capacitor, Fixed Ceramic,
10 pF, ± 10%:
Mil type CM05CD100J03
Capacitor, Fixed Ceramic,
22 pF, + 10%:
Mil type CM05ED220J03
Capacitor, Fixed Ceramic,
20 pF, ± 10%:
Mil type CMO5CD2OOJO3
Not Used
Capacitor, Fixed Ceramic, 
5 pF, ± 10%:
Mil type CMO5CDO5ODO3
Capacitor, Fixed Ceramic,
0.01 uF,± 20%:
MFR 14304, PN Cl 1-0005-103
Capacitor, Fixed Ceramic, 
10 uF, + 20%:
MFR 12954, PN T362C1O6MO35AS
Capacitor, Fixed Ceramic,
0.01 uF,± 20%:
MFR 14304, PN Cl 1-OOO5-1O3
Not Used
Capacitor, Fixed Ceramic, 
1500 pF, ± 10%:
Mil type CM06FD152J03
Capacitor, Fixed Ceramic,
2200 pF, ± 10%:
Mil type CM06FD222J03



LOW BAND PLL ASSEMBLY

Table 3. MAINTENANCE PARTS LIST-A2A14 Low Band PLL (Cont.)

I Name and Description Name and Description

C35

C36I
C37

R9, RIO

RllC38

R12, R13

1 R14, R15

L2, L3

I L4
RI9

R20

R21L7

L8

I
R27

R28L14

L15I
I

R34

R35R2

R36R3

R37R4I
11

Reference 
Designation

CR1
LI

L5
L6

L9-L12
L13

QI
Q2 
Q3 
Q4
R1

Reference 
Designation

R5
R6

R7
R8

R2I-R25
R26

R29
R30

R31, R32
R33

Not Used
Resistor, Fixed Composition, 180 SI 
± 10%, WW: Mil type RC07GF181J
Not Used
Resistor, Fixed Composition, 33 SI 
± 10%, '/jW: Mil type RC07GF330J
Resistor, Fixed Composition, 10K 
± 10%, %W: Mil type RC07GF103J
Resistor, Fixed Composition, 100 12 
± 10%, !4W: Mil type RC07GF101J
Resistor, Fixed Composition, 6.8K 
± 10%, WW: Mil type RC07GF682J
Resistor, Fixed Composition, IK 
± 10%, WW: Mil type RC07GF102J

Not Used
Resistor, Fixed Composition, 10K 
± 10%, %W: Mil type RC07GF103J
Resistor, Fixed Composition, 330 SI 
± 10%, ‘/aW: Mil type RC07GF331J
Resistor, Fixed Composition, IM 12 
± 10%, 'ZaW: Mil type RCO7GF1O5J
Resistor, Fixed Composition, 56 S3 
± 10%, '/aW: Mil type RCO7GF56OJ
Not Used
Resistor, Fixed Composition, IK 
± 10%, MW: Mil type RC07GF102J
Resistor, Fixed Composition, 3.9K 
± 10%, MW: Mil type RC07GF392J
Resistor, Fixed Composition, IK 
±10%, MW: Mil type RC07GF102J
Not Used
Resistor, Fixed Composition, IK 
± 10%, MW: Mil type RC07GF102J
Not Used
Resistor, Fixed Composition, 3.9K 
± 10%, MW: Mil type RC07GF392J
Resistor, Fixed Composition, 10 12 
±10%, MW: Mil type RC07GF100J
Resistor, Fixed Composition, 100K 
± 10%, MW: Mil type RC07GF104J
Resistor, Fixed Composition, 10K 
± 10%, MW: Mil type RC07GF103J
Resistor, Fixed Composition, 10 12 
± 10%, !4W: Mil type RC07GF100J

Capacitor, Fixed Ceramic, 
1500 pF, ± 10%:
Mil type CMO5Fdl52JO3
Capacitor, Fixed Ceramic, 
0.01 uF,± 20%:
MFR 14304, PN Cl 1-0005-103
Capacitor, Fixed Ceramic, 
10 pF, ± 10%:
Mil type CM05CD100J03
Capacitor, Fixed Ceramic, 
0.1 uF,± 20%:
MFR 14304, PN Cl 1-0005-104
Diode: MFR 17540, PN DKV6520B 
Inductor, 33 uH:
MFR 99800, PN 1537-51
Inductor, 15 uH: 
MFR 99800, PN 1537-40
Inductor, 2.7 uH: 
MFR 99800, PN 1537-22 
Not Used
Inductor, 33 uH: 
MFR 99800, PN 1537-51
Inductor, 10 uH: 
MFR 99800, PN 1537-36-5%
Inductor, 2.7 uH: 
MFR 99800, PN 1537-22 
Not Used
Inductor, 2.7 uH: 
MFR 99800, PN 1537-22
Inductor, 15 uH: 
MFR 99800, PN 1537-40
Inductor, 27 uH: 
MFR 99800, PN 1537-47 
Transistor, NPN: Type 2N5179 
Not Used
Transistor, FET: Type 2N5397 
Transistor, NPN: Type 2N5179 
Resistor, Variable Potentiometer, 
10K: MFR 32997, PN 3299X-1-103 
Resistor, Variable Potentiometer, 
100 12: MFR 32997, PN 3299X1-101 
Resistor, Fixed Composition, 56K 
± 10%, MW: Mil type RC07GF563J 
Resistor, Fixed Composition, 68K 
±10%, MW: Mil type RC07GF683J

R16, R17
R18



LOW BAND PLL ASSEMBLY

ITable 3. MAINTENANCE PARTS LIST-A2A14 Low Band PLL (Cont.)

IName and Description Name and Description

R42, R43R38, R39

I
IR40

TP1

R41
TP2

I
I

I

I
I

I12

J
I

Reference 
Designation

Reference 
Designation

Resistor, Fixed, 
Composition, 10K, 
± 5°7o, %W: 
MIL Type 
RCO7GF1O3J

Test Point PWB: 
MFR 74970, 
PN 105-0852-001

Resistor, Fixed, 
Composition, 
56 ohms, ±5%, 
%W: MIL Type 
RC07GF560J

Resistor, Fixed, 
Composition, 
3.3K, ±5%, 

l/4W: MIL Type 
RC07GF332J

Resistor, Fixed, 
Composition, 
220 ohms, ±5%, 
%W: MIL Type 
RC07GF221J

Test Point PWB: 
MFR 74970, 
PN 105-0851-001
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LOW BAND PLL ASSEMBLY

I NOTES:

1. UNLESS OTHERWISE SPECIFIED:

I
3. FOR RF-550, JUMPER A2A14A2E12 TO E13, E15 TO E16, AND E17 TO E18.I 4. FOR RF-131, JUMPER A2A14A2E13TO E14, NO CONNECTION ATE12, OR E15THROUGH E18.

I 5. REFER TO TABLE 1 FOR LISTING OF SEMICONDUCTOR TYPES

6. WAVE FORMS ARE SHOWN FOR LOCKED LOOP.

F
I
I

I o

I
1’6

I
■ s

Figure 7. Low Band PLL Module -r-M PWB Component Location
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2. PREFIX INCOMPLETE REFERENCE DESIGNATORS WITH 
A2A14 PLUS SUB-ASSEMBLY DESIGNATOR IF ANY.

A. ALL RESISTORS ARE IN OHMS, '/> WATT.
B. ALL CAPACITORS ARE IN MICROFARADS.

T7

o
E24

o
E5

o
E8

o
E12o

E7

o
E6 o

EH

o
E10 o

E9

o
EHo

E15

(™)

©

E^Q

esQ

El 0

E2 O

7. HEIGHT OF RAMP FOR LOW LOCK STATE IS APPROXIMATELY 1V. 
HEIGHT OF RAMP FOR HIGH LOCK STATE IS APPROXIMATELY 4V. 
LOOP MAY BE IN HIGH OR LOW LOCK STATE AT ANY TIME.

O O E22

_ ©

B0K0 0
©

o
E20

o 
o 
E13
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 LOW BAND PLL ASSEMBLY
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Figure 8. Low Band PLL Module -r M PWB A2A14A1 Schematic Diagram
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LOW BAND PLL ASSEMBLY

I NOTES:

1. UNLESS OTHERWISE SPECIFIED:I
I
I

4.

I 5. REFER TO TABLE 1 FOR LISTING OF SEMICONDUCTOR TYPES

6. WAVE FORMS ARE SHOWN FOR LOCKED LOOP.

F
I

I
@@

OSHE3 OI o
E4 O

o o
I
I O E1

Figure 9. Low Band PLL Module-RF PWB Component Location
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O
R34 |

■■

0@[JQ

2. PREFIX INCOMPLETE REFERENCE DESIGNATORS WITH 
A2A14 PLUS SUB-ASSEMBLY DESIGNATOR IF ANY.

A. ALL RESISTORS ARE IN OHMS, ’A WATT.
B. ALL CAPACITORS ARE IN MICROFARADS.

O O
E18 E17

o
E7

®Q
Ell

~ \ O

3. FOR RF-550, JUMPER A2A14A2E12 TO E13, E15 TO E16, AND E17 TO E18.

FOR RF-131, JUMPER A2A14A2E13 TO E14, NO CONNECTION AT E12, OR E15 THROUGH E18.

7. HEIGHT OF RAMP FOR LOW LOCK STATE IS APPROXIMATELY 1V. 
HEIGHT OF RAMP FOR HIGH LOCK STATE IS APPROXIMATELY 4V. 
LOOP MAY BE IN HIGH OR LOW LOCK STATE AT ANY TIME.

O
E20

O
E19 

O
E10



I

I
5. On A2A14A2, U2 is SN74S11N, U3, U4 are SN74S112N.

4V @ "000" to 8V @ "999" (RF-550).

I Pl-L
ITP2

-GVRl

114

I
E12 TO AIE25

I
I

I GMD

oI
Figure 7. RF PW Board Component Locations

OE9

I
I

Pl-M 
+iev (rf-ibi) <-----
+ I5V (RF-550)

inOTES: .
1. Unless otherwise specified, all capacitors

PHASE
DET, INPUT

FROM tM PCB 
AIELOjEcI

GUD TO rM PC 
AIEE4

E7 o

o 
E5

E11 o 
oE2

Pl-K
Z___ ,-Ej

COARSE 
TUNE'INPUT ‘ 
FRCMrW PCB 
AiEie

oE1°

g__ T

“o

oE19—lai

to
O O 4 LI I- 

ei8 E17 -rzen- 
e16Q-0

are in microfarads, all inductors are in 
microhenries, and all resistors are in ohms, |W, + 10%.

2 Prefix all reference designators with A2A14 and applicable subassembly.
3’ For RF-550, jumper A2A14A2 E12 to E13, E15 to E16, and E17 to E18. For RF-131, 

A2A14A2 E13 to E14. No connection E12 or E15 through E18.
4 On A2A14A1, U6 is SN74LS11N, U7, U8, are SN74LS00N. U9, U10 are SN74LS112N.
' Pin 14 of U6 , U7 , U8 is +5V. Pin 16 of U9, U10 is +5V. Pin 7 of U6, U7 , U8 is ground. 

Pin 8 of U9, U10 is ground.
5. On A2A14A2, U2 is SN74S11N, U3, U4 are SN74S112N. Pin 14 of U2 is +5V. Pm 16 of 

U3, U4 is +5V. Pin 7 of U2 is ground. Pin 8 of U3, U4 is ground.
6. Typical waveforms are shown for loop looked.
7. Approximately: IV @ "000" to 6V @ "999" (RF-131).

Pl-J
+ 5V 2------

+ IZ.VDC TO 
+ M PCB 
AIEV7
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A2A15 VFO/BFO TRANSLATOR ASSEMBLY

160 MHZ-10 DBM 
FROM FREQ.STD

35 MHZ-20 DBM
FROM FREQ.STD

3.25 - 3.35 MHZ 
-10 DBM FROM 
LOW BAND PLL

250 KHZ+6 DBM 
FROM FREQ.STD

BFO CONTROL
VOLTAGE
-6 TO +6 VDC

BFO ENABLE 
-15 VDC

LOW PASS 
FILTER

1.75 MHZ
■> VVC

XTAL OSC.

FIXED
VFO SELECT 
(+15)

FET
SWITCH

VFO CONTROL & 
AFC ERROR VOLTAGE

BAND PASS
FILTER
38.25 -38.35 MHZ

BAND PASS 
FILTER

MIXER 
U2

DIODE 
SWITCH

HIGH PASS 
FILTER

BAND PASS 
FILTER 
36.5 MHZ

198.25 - 198.35 MHZ 
-10 DBM (NOMINAL) 
TO HIGH BAND PLL 
-15 DBM TO HIGH 
BAND PLL

1.75 MHZ TO USB/LSB 
PRODUCT DETECTORS

1.75 MHZ TO SUB
CARRIER GEN.

1.75MHZTO
AFCQ DET

36.5 MHZ
-10DBM
TO LOW BAND PLL
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I VFO/BFO TRANSLATOR ASSEMBLY

i. GENERAL DESCRIPTION 3. SEMICONDUCTOR COMPLEMENT

I DESCRIPTIONTYPE

741 OP AMP

I

CIRCHIT DESCRIPTION4.

I 4.1 TRANSLATOR PWB ASSEMBLY Al
TECHNICAL CHARACTERISTICS2.

I
I

I
I

1I

VFO/BFO Translator Assembly A2A15 is a 
plug-in, modularized assembly comprising 
Translator Assembly Al and VFO/BFO 
Assembly A2. Assembly Al translates 
3. 25 - 3.35 MHz Low Band PLL output fre
quencies to the 198.25 - 198.35 MHz High 
Band PLL input range; Assembly A2 contains 
two voltage controlled crystal oscillators 
and control circuits that generate BFO and 
VFO frequencies required for frequency 
conversion and product detection in the 
various modes of receiver operation. The 
BFO and VFO oscillator frequencies can be 
controlled by a reference frequency from the 
frequency standard, by a variable voltage 
from a manual control on the front panel or 
a remote control panel, or, in the case of 
the VFO, a control voltage from the AFC 
system.

Weight:
1 pound, 1 ounce (481.9 grams)

Dimensions:
4.125H x 2.125W x 5. 875D (inches) 
10.47H x 5.39W x 14. 9D (cm)

Power Requirements:
+ 5 Vdc
+15 Vdc
-15 Vdc

2N4179
MD-108

1920-0615
1N3064
1920-0615
2N2222
U1899E

2N5179
MC4044P 
5N74S10N 
5N74160N 
1N4735

Transistor, NPN 
Mixer

Signal Inputs:
250 kHz; TTL
3.25 to 3.35 MHz; -10 dBm
35 MHz; -20 dBm
160 MHz; -10 dBm

Signal Outputs:
36. 5 MHz; -10 dBm
1.75 MHz; -10 dBm
198.25 to 198.35 MHz; -10 dBm

CR1 &• CR2
CR3 through CR5
CR6
QI through Q3
Q4

Q5 through Q7
U1
U2
U3 & U4
VR1& VR2u 

I

REF. DESIG.
A2A15A1
QI through Q4
U1 & U2 
A2A15A2 
ARI

Translator PWB Assembly Al (figure 3, 
sheet 1) accepts the Low Band PLL out
put in the frequency range of 3. 25 to 3. 35 
MHz and translates this range by two fre
quency conversions to the 198.25 to 198.35 
MHz High Band PLL input range. The 3. 25 
to 3. 35 MHz input at Pl-E is introduced at 
the I port of double balanced mixer U1 
through a low pass filter (C5, C6 and L2) 
and additively mixed with a 35 MHz signal 
from Frequency Standard Assembly A2A7. 
Amplifier QI provides approximately 20 dB 
of gain to the 35 MHz signal. The output 
impedance of QI is matched by T1 to the 
input impedance of the L port of Ul. The 
mixer provides a minimum of 40 dB isola
tion between the L and R ports. The con
version loss is 7 dB, maximum. L5 and 
L6 at the mixer output are tuned to select 
the 38.25 to 38.35 MHz components and, 
together with the capacitive elecments, 
constitute a band pass filter. Q2 buffers 
this output and adds a fixed gain. L8, L9,

Diode, Tuning 
Diode
Diode, Tuning 
Transistor, NPN 
Transistor, J-FET,

N-Channel 
Transistor, NPN 
Phase Detector 
Triple 3-Input NAND 
Decade Counter 
Diode, Zener, 6.2V
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I
I
I
I
I

I4. 2 VFO/BFO PWB ASSEMBLY A2

I

I
<1
I

I
I
I2

LIO, and Lil are peaked in the 38. 25 to 
38.35 signal frequency range and function 
specifically to ensure that the 35 MHz mixer 
frequency component is at least 65 dB be
low signals in the 38.25 to 38.35 MHz range. 
The 38. 25 to 38. 35 MHz signal is introduced 
at the R port of U2 and additively mixed 
with the 160 MHz reference input from 
Frequency Standard A2A7 to produce the 
198. 25 to 198. 35 MHz Translator output 
frequency range. L12 and L13 in combina
tion with C28 and C29 are a high pass filter 
with a cutoff frequency of approximately 
192 MHz. The output signal is amplified 
by Q3. Matching transformer T3 provides 
a 50-ohm output at a nominal level of -10 
dBm.

Two separate voltage controlled crystal 
oscillators on Assembly A2 (figure 3, 
sheets 2 and 3) generate the BFO and VFO 
frequencies. Positive or negative control 
voltages are applied to varactors CR1 and 
CR2, to swing the BFO frequency +1 kHz 
from the 1.75 MHz crystal frequency. 
Similar control voltages at varactor CR6 
in the VFO VCXO produce a +10 kHz change 
in the 36. 5 MHz output frequency.

The band pass filter following Q7 is tuned to 
the 2nd harmonic of the VCXO frequency and 
provides the 36. 5 MHz output to Low Band 
PLL Assembly A2A14. Trimmer capacitors

CR3 on, the signal path is through C4, the 
1.75 MHz oscillator circuitry, and through 
C3 to QI. This signal path through the 1. 75 
MHz oscillator circuit and the filter network 
between QI and Q2 selects the 7th harmonic 
of the 250 kHz input and provides a fixed 
1.75 MHZ output. The signal is avail
able at the three power divider outputs: 
Pl-V, -W, and -X.

R40 functions as a +10 kHz range adjustment. 
R56 establishes a de pre-bias on varactor 
CR6 to center the tuning range. C26 is used 
to peak the oscillator output at 18.25 
MHz.

Fixed mode VFO control makes use of the 
same 250 kHz reference input; however, 
control is effected through a phase locked 
loop. U2-9, -10, and -11 are tied together 
so that the device functions as an inverter 
to the 250 kHz TTL level input signal. The 
output at U2-8 drives pin 1 of phase detector 
Ul. In the FIXED mode, +15V at E5 biases 
on FET switch Q4 and selects the Ul output 
through operational amplifier ARI. The 
voltage at this point controls the VFO oper
ating frequency by controlling varactor CR6. 
The normal operating frequency of Y2 is 
18.25 MHz, the 73rd harmonic of the refer
ence input. This output is amplified by Q5 
and used to drive decade counters U3 and 
U l. The counters divide by 73 and generate 
a' "feed-back" 250 kHz signal for comparison 
with the reference frequency at phase detec
tor Ul. The output of phase detector Ul, at 
pins 5 and 10, is filtered by loop filter R29, 
R30, and C18. ARI amplifies this output 
and generates a de voltage proportional to the 
phase error between the 250 kHz reference 
and the feed-back sample. The magnitude 
and polarity of the voltage at varactor CR6 
act to correct the error.

Fixed frequencies, each derived from the 
same 250 kHz standard, can also be select
ed to generate the BFO or VFO outputs. 
Front panel TUNING MODE switch S6 (or 
similar remote control switching) provides 
for timing mode selections through Control 
I and Control II PWB Assemblies. In the 
FIXED timing mode, +15V is present at 
A2E5 and A2E14 on VFO/BFO PWB 
Assembly A2. A +15V control output at 
A2A10 Pl-16 biases off FET switch Q4 on 
the Control II assembly and removes local 
or remote BFO control inputs from El 
(Pl-F) on the VFO/BFO assembly. The 
+15V at E14 biases on CR3 and selects the 
250 kHz input from the frequency standard 
through enabling NAND gate U2. With
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MAINTENANCE5.

I
I

NOTE

I
I

A2A15

I

r» Figure 1. A2A15 Test Setup

VFO/BFO PWB Assembly A2A15A2I 5.1

a.

I
I b.

c.

I
I 3

u 
I

C35 and C43 are used to peak the output at 
36. 5 MHz. When front panel TUNING MODE 
switch S6 is moved from the FIXED position, 
the 250 kHz reference is removed from the 
BFO, VFO or both, depending on the position 
selected.

Use this procedure to test and adjust VFO/ 
BFO Translator' Assembly A2A15. Set up 
RF-550 for test as shown in figure 1. 
Equivalent test equipment items can be used.

Center front panel VFO and BFO con
trols (40).

EXTENDER CABLE 
P/0 MRK 1001-0189

Test equipment required:
• DVM, Digitec 261C
• Frequency Counter, Heath SM-110A
• RF Voltmeter, Boonton 91H w/Hi Z

probe

RF MILLIVOLT
METER
BOONTON 91H

FREQUENCY 
COUNTER 
ELDORADO 
MODEL 1650

SPECTRUM 
ANALYZER

When FIXED tuning is not selected, VFO 
frequency can be controlled by local or 
remote manual controls or through the 
AFC system. In any tuning mode except 
FIXED, -15 Vdc is present at E5 and FET 
switch Q4 is biased off. In AFC mode, the 
reference voltage at E6 (Pl-A) is provided 
by Phase Detector Assembly A2A6A4. In 
the VFO or VFO/BFO TUNING MODE, the 
reference voltage at E7 is provided by the 
Control II PWB Assembly. The feedback 
loop through Q5, U3, and U4 is not effective 
in any mode other than FIXED or BFO be
cause Q4 is off and dividers U3 and U4 are 
disabled. The 36. 5 MHz output is varied 
+10 kHz as a function of manual local or 
remote control voltage or the AFC signal. 
The AFC system will maintain +0 Hz error 
as described in the section covering assem
blies A2A6A4 and A2AGA5.

RF 550 
WITH A2A15 
REMOVED

In BFO or BFO/VFO tuning modes, the BFO 
control voltage at El (TP2) can be established 
by either local or remote control. In the 
LOCAL control mode, this voltage is estab
lished by kHz BFO control potentiometer R6. 
With BFO selected, -15 Vdc is present at 
E14 (Pl-C) and CR4 is biased on, complet
ing the feedback signal path through C5. 
Tliis feedback path is opened in FIXED or 
VFO tuning modes to prevent self-oscilla
tion of BFO VCXO. QI is enabled in all 
modes except AM by -15 Vdc at E2 (Pl-S) 
from AR6 on Control I PWB Assembly 
A2A9. The BFO is thus automatically re
moved from the circuit in the AM mode, 
hl the BFO or BFO/VFO modes, +1 kHz 
BFO manual control is provided. The BFO 
is locked to a stable reference in the 
FIXED, VFO, or AFC tuning modes.

APPROPRIATE 
115/230 VAC 
POWER 
CONNECTION

Select LOCAL control, USB RECEIVE 
mode, FAST AGC, and FIXED TUNING 
MODE.

VFO/BFO PWB Assembly 
adjustments must be per
formed prior to testing 
Translator PWB Assembly.
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Select VFO TUNING mode.

I

cj
I
I
I

I
4

J
I

f. Adjust C26, C35 and C43 for a maximum 
level as read on RF voltemeter. A level of 
-10 + 2 dBm should be obtainable. Disconnect 
RF voltmeter.

tion. A level of -10 + 2 dBm should be obtain
ed. Disconnect RF voltmeter.

d. Connect RF voltmeter to VFO output at 
E15.

a. Test equipment required:
• Spectrum Analyzer with 1200 MHz 

RF Section
• Extender Cable, P/O MRK 1001-0189

NOTE
Receiver and counter should 
have same frequency standard 
to obtain required results.

i. Adjust front panel VFO control knob to 
-1 kHz.

■ g-

h. Connect frequency counter to E15 and 
adjust Lil for a reading of 36.5000 MHz.

q. Connect frequency counter to E10. A 
reading of 1, 750, 000 Hz should be obtained 
(BFO is now referenced to frequency stan
dard).

b. With RF-550 in LOCAL control mode, 
select any frequency ending in XXX555 MHz, 
USB RECEIVE MODE, FAST AGC, and 
FIXED TUNING MODE.

e. Connect DVM to anode of CR6 and adjust 
R56 for a reading of -8.00 Vdc. Disconnect 
DVM.

r. Select BFO tuning mode.

s. Adjust R25 for a reading of 1.7500 
MHz (make sure that BFO control knob is 
still set for +0 kHz).

t. Set BFO control knob for-1 kHz and adjust 
R2forafrequencyofl.7490 MHz + 150Hz. 
Set BFO control knob for +1 kHz. A reading of 
1.7500 MHz j_150 Hz should be obtained. Ifnot, 
alter setting of R25 slightly. Set BFO control 
knob for +4) kHz and adjust L7 for 1.7500 MHz.

u. Repeat Steps s and t until correct line
arity, and range, with a tolerance of +150 Hz. 
at each end point, is achieved.
5.2 TRANSLATOR PWB ASSEMBLY

A2A15A1

c. Using spectrum analyzer, verify 
presence of the following signals:

(1) At E5, verify 160 MHz at -10 dBm
(2) At El, verify 35 MHz at -20 dBm
(3) At E3, verify 3.3 MHz at -10 dBm

d. Connect spectrum analyzer to A2A8 
pin B. Adjust analyzer center frequency 
to 198.3 MHz and select a scan width of 10 
MHz per division.

e. Tune L5, L6, L8, L9, L10, and Lil 
to peak output at 198.3 MHz. Output level 
should be -15 + 2 dBm.

j. Adjust R40 (RANGE) for 36.4900 MHz, 
+1000 Hz,

k. Adjust front panel VFO control knob to 
1 kHz. Output frequency should be 36.5100 
MHz + 1000 Hz. If these limits are not ob
tained, alter setting of R56 slightly. Set VFO 
control knob to 0 kHz and adjust Lil for a 
center frequency of 36.5000 MHz.

l. Repeatsteps i, j, and k until the correct 
range and linearity,with a tolerance of
+ 1000 Hz at each end point, is achieved.

m. Select FIXED TUNING mode. A read
ing of 36, 500, 000 should be obtained (VFO is 
now phase locked to frequency standard).

n. Connect RF voltmeter to BFO output at 
E10.

o. Connect DVM to anode of CR1 and ad
just R25 for a reading of -8.5 Vdc, discon
nect DVM. Preset L7 slug counter clock
wise approximately one-half way out of can.

p. Adjust C7 for maximum level on RF 
voltmeter. Now adjust L7 for maximum out
put approaching peak from clockwise direc-
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I PARTS LIST6.

I BASEEMITTER COLLECTOR

7.

g. This completes tests and adjustments.

I
7/I 1.? ra
7 ?■ S

I
I
!•

I

I
I
I 5

f. If problem exists, verify following 
bias voltages:

Figures 2 through 5 show all related sche
matic and component location drawings.

QI -8.15+0.4V
Q2 -8.15+0.4V
Q3 -8.15 +0.4V
Q4 -8.15+0.4V

-7.5 +0.4V 
-7. 5 +0.4V 
-7.5 +0.4V 
-7.5+0.4V

Table 1 is a listing of replaceable parts in 
VFO/BFO Translator Assembly A2A15. 
Table 2 lists related manufacturers' codes.0V

-1. 8 +0.2V
0V
0V

COMPONENT LOCATION AND 
SCHEMATIC DIAGRAMS

NOTICE
In some instances, the Integrated Circuit (IC) component types listed herein differ 
from those ot the actual component. These components are physically and elec
tronically interchangeable. Either type can be used for replacement purposes.



IVFO/BFO TRANSLATOR ASSEMBLY

IPARTS LISTTABLE 1.

I
SOILSson s

IA2A 15

ICl 1

I
C12

Pl

I
A2A 15A1

C16
Cl I

C1 7
F I xed,C2 to C4

IF ixed,C 18

C5, C6

C19
C7 I

F ixed,C20 IC8

IC21

C9

I
I

6

MP1 to 
MP9

MP 10 to
MP 19

R1 I 
disk;

FIG.
SO

C13 to
C15

Capacitor, Fixed, 
Mica, 750 pF, ±5%, 
500V: MIL Type 
CMO6FD751J03

Capacitor, Fixed, 
Mica, 150 pF, ±5%, 
500V: MIL Type 
CMO5FD151J03
Capacitor, Fixed, 
Mica, 430 pF, ±5%, 
500V: MIL Type 
CM06FD431J03

Capacitor, Fixed, 
Mica, 220 pF, ±5%, 
500V: MIL Type 
CM05FD221J03

Capacitor, Fixed, 
Mica, 200 pF, ±5%, 
500V: MIL Type 
CM05FD20IJ03

FIG.
SO.

Connector Pin, 
Male: MIL Type 
MS 17803-16-20

Capacitor, Fixed, 
Mica, 15 pF, ±5%, 
500V: MIL Type
CMO5CD15OJO3

SAMI ASD 
DESC RIP nos

VFO/BFO Translator 
Assembly: MFR 14304, 
PN 1920-1400

SAM I ASD 
DLSCRIPFIOS

Capacitor, Fixed, 
Mica, 5 pF, ±5%, 
500V: MIL Type 
CM05CD050D03

RLI
DI SIG

CIO

Capac i tor, F i acu 
Ceramic, 2.2 pF, 
±5%, 500V: 
MFR 14304, 
PN C4616

Connector, 
Rectangular, 20 Pi 
MFR 81312, 
PN MRAC20PN7

Capacitor, Fixed, 
Mica, 200 pF, ±5%, 
500V: MIL Type 
CM05FD201J03

T ranslator PWB 
Assembly: 
MFR 14304, 
PN 1920-2250

Capacitor, Fixed, 
Mica, 110 pF, ±5%, 
500V: MIL Type 
CM05FD111J03

Connector Pin, 
Coaxial: MFR 81312, 
PN 1OO-8OO1S95

Capac i tor, F1 acu 
Ceramic, 2.2 pF, 
±5%, 500V: 
MFR 14304, 
PN C4616

Capacitor, Fixed, 
Mica, 110 pF, ±5%, 
500V: MIL Type 
CM05FD111J03

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Mica, 240 pF, ±5%, 
500V: MIL Type 
CMO5FD241J03

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capaci tor, F1acu, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O3
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TABLE 1. PARTS LIST

I
SOU s soil s

1 C22

L12, L13

C23

LU, L15

C24I
QI to Q4

I R1 , R2

C28

I R3

I
R4

I C33

p R5, R6

LI

R7L2

I
L3, L4

I R8
L5, L6

I L7

I 7

I IG 
SO

I IG.
SO

Inductor, Fixed, 
RF, 1.5 pH: 
MIL Type
LT4K083

Capacitor, Fixed, 
Tantalum, 10 pF, 
35V: MFR 12954, PN Dinr,sc35M

Capacitor, Fixed, 
Mica, 10 pF, ±5%, 
500V: MIL Type 
CMO5CD1OOJO3

Transistor, NPN: 
Type 2N5179

Resistor, Fixed, 
Compos i t ion, 
220 ohms, ±10%, 
1/4W: MIL Type 
RCR07G221KM

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

SAMI ASD 
DLSC RIPHOS

I nductor, Variable, 
0.15 pH: MFR 14304, 
PN LI 1-0004-003

RLI
DI SIG

L8 to Lil

C25 to 
C27

C29 to
C32

Rl I
DI SIG

Inductor, Fixed, 
RF, 30 nH: 
MFR 14304, 
PN 1920-0610

Resistor, Fixed, 
Compos i t ion, 
820 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G821KM

Resistor, Fixed, 
Compos i tion, 
560 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G561KM
Resistor, Fixed, 
Compos i t ion, 
220 ohms, ±10%, 
I/4W: MIL Type 
RCRO7G221KM

Inductor, Fixed, 
RF, 0.33 pH: 
MIL Type LT4K076 
Inductor, Fixed, 
RF, 1.5 pH: 
MIL Type LT4K083 
Inductor, Fixed, 
RF, 15 pH: 
MIL Type LT4K095 
Inductor, Variable, 
0.15 pH: MFR 14304, 
PN LI 1-0004-003 
Inductor, Fixed, 
RF, 15 pH: 
MILType LT4K095

Capacitor, Fixed, 
Mica, 430 pF, ±5%, 
500V: MIL Type 
CMO5FD431J03

Capacitor, Fixed. 
Mica, 130 pF, ±5%, 
500V: MIL Type 
CMO5FD131J03

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

SAMI ASD 
DI S( RIP I IOS

Capacitor, Fixed, 
Ceramic, 2.7 pF, 
±5%, 500V: 
MFR 14304, 
PN C4618

Resistor, Fixed,
Composition, 6.8K,
±10%, 1/4W:
MILT ype
RCR07G682KM

Resistor, Fixed,
Composition, 6.8K,
±10%, 1/4W:
MIL Type
RCR07G682KM
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TABLE 1 PARTS LIST (Cont)

I
Sull ssoil s

IR9, RIO

ITP2

R1 1

IUl, U2

A2A15A2

IR12

ARI I
R13, R14 Cl

I
IR15

IC6R16

I
C7

R17, R18

C8

R19
C9

I
R20

ICIO

IT1 to T3

Not UsedCl 1

I8

C2 to C5

F ixed,
1 pF,

Rl I 
1)1 SIG

Fixed, 
>n, 
±10%, 
Type

1 IG
SO

I IG.
SO

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7GIO3KM

SAMI \S|j 
1)1 S( RIP I IOS

F i xed,

10%, 
Type

S AMI AS I) 
_ DI St RIP I IOS 

Jack, Test Point, 
White: MFR 74970, 
PN 105-0851-001

Mixer: MFR 21912, 
PN MD-108

RLI 
DI SK.

TP1

(Part of A1L12) 
Inductor, Fixed, 
RF, 30 nH: 
MFR 14304, 
PN 1920-0610

Jack, Test Point, 
Red: MFR 74970, 
PN 105-0852-001

VFO/BFO
PWB Assembly:
MFR 14304, 
PN 1920-2260

(Part of A1L13) 
Inductor, Fixed, 
RF, 30 nH: 
MFR 14304, 
PN 1920-0610

T ransformer
Assembly: 
MFR 14304, 
PN 1976-3824

Resistor, Fixed, 
Composition, 6.8K, 
±10%, 1/4W: 
MIL Type 
RCR07G682KM

■, Fixed, 
0.1 pF,

Res i stor, 
Compos i t ion. 
220 ohms, ± 
1/4W: MIL T-. 
RCRO7G22IKM

Res istor, 
Compos i t ion 
220 ohms, 
1/4W: MIL 
RCRO7G221 KM
Resistor, Fixed,
Composition, 6.8K,
±10%, 1/4W:
MIL Type
RCRO7G682KM

Capaci tor,Variable, 
1-16 pF: MFR 91293 
PN 5453
Capacitor, Fixed, 
Mica, 390 pF, ±5%, 
500V: MIL Type 
CMO5FD391JO3

Integrated Circuit 
MFR 14304, 
PN D5O-OOO1-OO3 
Capacitor, Fixed, 
Ceramic, 0.47 pF, 
±20%, 50V: MFR 
1430A, PN Cl 1- 
0005-474 
Capac i tor, 
Ceramic, 0 
±207,, 50V: 
MFR 14304, 
PN Cl 1-0005-10U

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MILT ype 
RCRO7G1O2KM

Capacitor, Fixed, 
Mica, 22 pF, ±5%, 
500V: MIL Type 
CMO5ED22OJO3

Capacitor, F 
Ceramic, 0.1 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104
Capacitor, Fixed, Ceramic, 0.47 pF, 
±20%, 50V: MFR 
14304, PN Cl 1- 
0005-474

Resistor, Fixed, 
Compos i t ion, 
560 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G561KM
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TABLE 1. PARTS LIST (Cont)

I
son sSOU SI C29C12

I
C13

C30I
I C31

I Fixed,
C32

I
C21 C33

C34C22

I
C35

C23

€36

I C24, C25

I C37

C26I
C38

I C27, C28

I
I 9

C14 to 
C17

C18 to 
C20

1 IG.
SO.R1 I

1)1 SIG

Capacitor, Fixed, 
Mica, 510 pF, 
±5%, 500V: MIL 
Type CMO6FD511JO3 
Capacitor, Fixed, 
Ceramic, 0.1 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-104

Capacitor, Fixed, 
Mica, 10 pF, ±5%, 
500V: MIL Type 
CM05CD100J03

SAMI \SD 
1)1 S( RIP I IOS

I IG 
SO

RLI 
1)1 SIG

Capaci tor, F ixed, 
Mica, 68 pF, ±5%, 
500V: MIL Type 
CMO5ED68OJO3

Capacitor, Fixed, 
Mica, 1 pF, ±5%, 
500V: MIL Type 
CMO5CDO1OJO3
Capacitor, Fixed, 
Mica, 5 pF, ±5%, 
500V: MIL Type 
CMO5CDO5ODO3
Capacitor, Fixed, 
Mica, 68 pF, ±5%, 
500V: MIL Type 
CM05ED680J03
Capacitor, Variable 
1-10 pF: MFR 73899, 
PN VAJ6O5

Capacitor, Fixed, 
Mica, 10 pF, ±5%, 
500V: MIL Type 
CMO5CD1OOJO3

Capacitor, Variable 
1-10 pF: 
MFR 73899, 
PN VAJ6O5

F ixed, 
I pF, 

1000V:

SAMI AS I)
DLSC RIP I IOS

F ixed,

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O3

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Cerami c, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

Capacitor, I 
Ceramic, 10 
±1/2 pF, 12 
MFR 56289, 
PN C036B102S100J

Capacitor, Fixed, 
Mica, 1500 pF, ±5%, 
500V: MIL Type 
CM06FD152J03

Capacitor, Fixed, 
Ceramic, 0.001 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-102

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl 1-0005-103

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN Cl1-OOO5-1O3

Capacitor, Fixed, 
Tantalum, 82 pF, 
±20%, 15V: 
MFR 12954, 
PN D82GSCI5M
Capacitor, Fixed, 
Ceramic, 5 pF, 
±1/2 pF, 1000V: 
MFR 56289, 
PN C036B1O2S5ROD
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TABLE 1. PARTS LIST (Cont)

I
XUll bsoli s I

L7

I
F ixed, L8C42

I
L9 IC43

LIOC44

ILI 1C45

ILI2
C46

IL13
CRI, CR2

IL14Diode: Type 1N3064

CR6 LIS

IF i xed, L16LI

LI7 INot Used.L2

118

L3 QI. Q2

INot UsedQ3
L4

I
I10

C39 to
CUI

CR3 to
CR5

Rl I 
1)1 SIC.

±20% 
MFR

S\MI AM) 
1)1 SC RIP I IOS

Inductor, Fixed, 
RF, 820 pH: 
MIL Type 
LT10K03U
Inductor, Fixed, 
RF, 3.9 pH: 
MIL Type
LT4K088

Inductor, Fixed, 
RF, 15 pH: 
MIL Type 
LT4K095

I IG 
SO

D i ode 
MFR 
PN

I IG

Inductor, Variable, 
220 pH, MFR 14304, 
PN 1920-2286
Inductor, Fixed, 
RF, uH: 470 
MIL Type 
LT10K028

Transistor, NPN 
Type 2N2222

Inductor, Fixed, 
RF, 1 uH, LT10K036

SAMI AM) 
DLSC RIP I IOS

Not Used

RLI 
1)1 SIC.

L5, L6

Inductor, F ixed, 
RF, 1.5 pH: 
MIL Type LT4KO83

Capacitor, Fiacu 
Ceramic, 0.1 pF, 

' , 50V:
14304,

PN Cl 1-0005-104

Inductor, Variable, 
6.8 pH: 
MFR 14304, 
PN It -0004-23

Capacitor, Variable 
1-10 pF : MFR 73899, 
PN VAJ6O5

«e, Tuning: 
14304, 

1920-0615

Inductor, F 
RF, 820 pH: 
MIL Type 
LT1OKO34

Inductor, Fixed, 
RF, 240 pH, 
MIL Type 
LT10K021

Capacitor, Fixed, 
Ceramic, 0.01 pF, 
±20%, 50V: 
MFR 14304, 
PN ClI-OOO5-1O3

Inductor, Fixed, 
RF, 2.7 pH: 
MIL Type LT4K086

Capac i tor, F ixed, 
Tantalum, 10 pF, 
35V: MFR 12954, 
PN D1OGSC35M 
Diode, Tuning: 
MFR 14304, 
PN 1920-0615

Capacitor, Fixed, 
Tantalum, 82 pF, 
±20%, 15V: 
MFR 12954, 
PN D82GSC15M
Capacitor, Fixed, 
Ceramic, 0.47 pF, 
±20%, 50V: MFR 
14304, PN Cl I- 
0005-474

Inductor, Fixed, 
RF, 820 pH: 
MIL Type 
LT1OKO34

Inductor, Fixed, 
RF, 1.5 pH: 
MIL Type LT4KO83
Inductor, Fixed, 
RF, 15 pH: MIL 
Type LT4KO95
Inductor, Fixed, 
RF, 3.3 pH, MIL 
Type LT4K087
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I TABLE 1. PARTS LIST (Cont)

I
SOILSsoil s

I R 12Q4

I
Q5 to Q7

R13I R1

I RI4, R15

R2

R 16
R3

I RI7
R4

I RI8
R5, R6

Not Used
R7

I
R8 R23

I
R9

I R24

I R10,R 1 1
R25

I 11

N Wil \ND 
1)1. S< RII’IION

R19, R20
R21, R22

I IG 
NO.Rl I 

1)1 SIG
I IG
NO

Transistor, J-FET, 
N-Channel: 
MFR 17856, 
PN U1899E
Transistor, NPN; 
Type 2N5179

Resistor, Fixed, 
Composition, 15K, 
±10%, 1/^W: 
MIL Type 
RCRO7GI53KM

Resistor, Variable, 
100K: MFR 32997, 
PN 3299X-1-104

Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O2KM

F ixed, 
on, 
±10%,

■ Type

RLI
DI SIG

N AM I AND 
DLSC RIP I ION

Resistor, Fixed, 
Compos i t ion, 
180 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G181KM
Resistor, Fixed, 
Compos i t ion, 
330 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G331KM

Resistor, Fixed, 
Compos i t ion, 
39 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G39OKM
Resistor, Fixed, 
Composition, 150 
ohms, ±5%, 1/4W: 
MIL Type 
RCRO7G151KM
Resistor, Fixed, 
Composition, 10K, 
±10%, 1 / 4W: 
MILT ype 
RCRO7G1O3KM
Resistor, Variable, 
10K: MFR 32997, 
PN 3299X-1-103

Resistor, Fixed, 
Composition, 10M, 
±10%, 1/4W: 
MILT ype 
RCRO7G1O6KM 
Resistor, Fixed, 
Composition, IK, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O2KM
Resistor, Fixed, 
Composition, 100K, 
±10%, 1/4W;
MIL Type 
RCR07G104KM 
Resistor, Fixed, 
Composition, 2.2K, 
±10%, 1/4 W: MIL 
Type RCR07G222KM 
Resistor, Fixed, 
Composition, 6.8K, 
±10%, 1/4W: 
MIL Type 
RCR07G682KM
Resistor, Fixed, 
Composition, 3.3K, 
±10%, 1/4W: 
MIL Type 
RCR07G332KM

Res i stor, 
Compos i t i< 
680 ohms, 
1/4W: MIL 
RCR07G681KM 
Resistor, Fixed, 
Composition, 39 
ohms, ±10%, 1/4W, 
MIL Type 
RCRO7G39OKM
Resistor, Fixed, 
Composition, 27 
ohms, ±10%, 1/4W, 
MIL Type 
RCRO7G27OKM

Resistor, Fixed,
Composition, 10K,
±10%, 1/4W:
MIL Type
RCRO7G1O3KM
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ITABLE 1. PARTS LIST (Cont)

I
NOTESsoil s

IR26

R27 R39

I
IR40R28

IRl»l

R29

R42 IR30, R3I

IR43

R32

Rlf4

R33, R34

IR45, R46

IR35

R47

R36, R37

I
I
I12

NAMI AND
Dl.Sl RIPIION

FIG
NO.

RLI
Dl.SKi

FIG
NO

Resistor, Fixed, 
Composition, I OK, 
±5%, 1/4W: 
MIL Type 
RCRO7G1O3JM

Resistor, Fixed,
Composition. I.5K,
±10%, 1/4W:
MIL Type
RCRO7G152KM

Resistor, Variable, 
100K: MFR 32997, 
PN 3299X-1-104

Resistor, Fixed, 
Composition, 10K, 
±5%, 1/UW: 
MIL Type 
RCRO7G1O3JM

Resistor, Fixed, 
Composition, 3.3K, 
±10%, 1/4W: 
MIL Type 
RCR07G332KM

RLI
DI SIG

R38

Resistor, Fixed, 
Compos i t ion, 
220 ohms, ±10%, 
1/LW: MIL Type 
RCRO7G221KM

Resistor, Fixed, 
Compos i t ion, 
100 ohms, ±10%, 
1/4W: MIL Type 
RCR07G101KM

Resistor, Fixed,
Composition, 4.7K,
±10%, 1/4W:
MILT ype
RCRO7G472KM

NAM I. AND 
DLSC RI PT I ON

Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
M I L Type 
RCRO7G1O3KM

Resistor, Fixed, 
Composition, IM, 
±10%, 1/4W: 
MIL Type 
RCRO7G1O5KM

Resistor, Fixed, 
Composition, 1.5K, 
±5%, I/4W: 
MIL Type 
RCR07G152JM

Resistor, Fixed, 
Compos i tion, 4.7K, 
±5%, 1/4W: 
MIL Type 
RCRO7G472JM

Resistor, Fixed,
Composition, 1.2K,
±10%, I/4W:
MIL Type
RCRO7G122KM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

Resistor, Fixed,
Composition, 220K,
±10%, I AW:
MIL Type
RCRO7G224KM

Resistor, Fixed,
Composition, 4.7K,
±5%, 1/4W:
MIL T ype
RCR07G472JM

Resistor, Fixed, 
Compos i t ion, 
560 ohms, ±10%, 
1/4W: MIL Type 
RCR07G561KM

Resistor, Fixed, 
Composition, 1.5K, 
±10%, 1/4W: 
MIL T ype 
RCR07G152KM
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TABLE 1. PARTS LIST (Cont)

I
NOTTSNoll s

R48 R59

R60R49, R50

R6I
R51

I 10KRT1
R52, R53

TP 1

I R54 TP2

I U1

R55I U2

!»
U3, U4R5&

VR1, VR2R57

1.75 MHz:Y1

R58
18.25 MHz:Y2

I Zl, Z2

I 13

I IG
SO

R1 I 
DI SIG

NAM! AND 
DI SC RIP I IOS

RLI
DI SIG

SAMI ASD
DLSC RIP nos

FIG.
NO.

Resistor, Variable, 
10K: MFR 32997, 
PN 3299X-1-103

Integrated Circuit: 
MFR 01295, 
PN SN74S10N

Diode, Zener, 6.2V: 
Type 1N4735

Integrated Circuit: 
MFR 04713, 
PN MC4044P

Integrated Circuit: 
MFR 01295, 
PN SN7z*LS160AN

Resistor, Fixed, 
Composition, 3.9K, 
±10%, 1/4W: 
MIL Type 
RCR07G392KM

Resistor, Fixed,
Composition, 10K,
±10%, 1/4W:
MIL Type
RCRO7G1O3KM
Resistor, Fixed, 
Composition, 6.8K, 
±10%, 1/4W: 
MILT ype 
RCRO7G682KM

Resistor, Fixed, 
Composition, 4.7K, 
±10%, 1/4W: 
MIL Type 
RCR07G472KM

Resistor, Fixed, 
Composition, 2.2K, 
±10%, 1/4W: 
M I L Type 
RCR07G222KM

Crysta1, 
MFR 14304, 
PN 1920-0612
Ferrite Bead, 
MFR 29604, 
PN 57-0180

Resistor, Fixed,
Composition, 3.9K,
±5%, 1/4W:
MIL Type
RCRO7G392JM

Crystal, 
MFR 14304, 
PN 1920-0611

Resistor, Fixed, 
Compos i t ion, 
560 ohms, ±5%, 
1/4W: MIL Type 
RCRO7G561JM
Resistor? Fixed, 
Composition, 2./K, 
±10%, 1/4W: 
MIL Type 
RCRO7G272KM
Thermistor, 
at 25°C: MFR 
75263, PN 
PN RL21E1T
Jack, Test Point, 
White: MFR 74970, 
PN 105-0851-001 
Jack, Test Point, 
Red: MFR 74970, 
PN 105-0852-001

Resistor, Fixed, 
Compos i t i on, 
220 ohms, ±10%, 
1/4W: MIL Type 
RCR07G221KM

Resistor, Fixed, 
Compos i t ion, 
68 ohms, ±10%, 
1/4W: MIL Type 
RCRO7G68OKM
Resistor, Fixed, 
Composition, 10K, 
±10%, 1/4W: 
MIL Type 
RCRO7GIO3KM
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IINDEX OF MANUFACTURERS' CODESTABLE 2.

IMFR NAME AND ADDRESSMFR CODE

01295 I
I

04713 I
12954

I
14304

I
17856

I21912

29604 I
I32997

I

I
I14

Texas Instruments, Inc.
Semiconductor Group
P.O. Box 5012
13500 N. Central Expressway
Dallas, Texas 75222

Motorola, Inc.
Semiconductor Products Div.
5 005 East McDowell Road 
Phoenix, Arizona 85036

Dickson Electronics Corporation 
8700 E. Thomas Road
P.O. Box 1390
Scottsdale, Arizona 85252

Harris Corporation
RF Communications Division 
1680 University Avenue 
Rochester, New York 14610

Siliconix, Inc.
2201 Laurelwood Road
Santa Clara, California 95054

Anzac Electronics,
Div. of Adams-Russell Co., Inc. 
39 Green Street
Waltham, Massachusetts 02154

Bourns Inc.
Trimpot Products Div. 
1200 Columbia Ave.
Riverside, California 92506

Stackpole Components Co.
P. O. Box 14466
Raleigh, N.C. 27610
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TABLE 2. INDEX OF MANUFACTURERS' CODES (Cont)

MFR CODE MFR NAME AND ADDRESS

56289

73899

I
I 74970

75263

I
81312

91293

r»

i

i
i
i 15/16

Sprague Electric Company
North Adams, Massachusetts 01247

Johnson E.F. Company, Inc.
299 10th Avenue S.W.
Waseca, Minnesota 56093

Johanson Mfg. Company
P. O. Box 329
Boonton, New Jersey 07005

Winchester Electronics Div.
Litton Industries, Inc.
Main Street and Hillside Avenue
Oakville, Connecticut 06779

wj 

JFD Electronics Corporation 
15th at 62nd Street 
Brooklyn, New York 11219

Keystone Carbon Company, Inc. 
1935 State St.
St. Marys Pennsylvania 15857
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NOTES:
1. Prefix all Reference Designations with A2A15.
2. Unless otherwise specified:

A. All Capacitance values are in microfarads.
B. All Inductance values are in microhenries.
C. All Resistance values are in ohms, 1/4W, + 10%.
L12 is wound on R19 to make Assembly Part No. 1920-0610.
L13 is wound on R20 to make Assembly Part No. 1920-0610.
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Schematic Diagram (Sheet 1 of 3)
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