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WARRANTY 

All equipment designed and manufactured by Moseley Associates. Inc . is warranted against defects 
in workmanship and material that develop under normal use within a period of (2) years from the date of 
original shipment, and is also warranted to meet any specifications represented in writing by Moseley 
Associates, Inc., so long as the purchaser is not in default under his contract of purchase and subject to the 
following additional conditions and limitations: 

I . The sole responsibility of Moseley Associates, Inc . for any equipment not conforming to this 
Warranty shall be , at its option: 

A. to repair or replace such equipment or otherwise cause it to meet the represented specifications 
either at the purchaser's installation or upon the return thereof f.o.b . Santa Barbara, California, as 
directed by Moseley Associates, Inc .; or 

8. to accept the return thereoff.o .b. Santa Barbara, California, credit the purchaser's account for 
the unpaid portion, if any, of the purchase price, and refund to the purchaser, without interest, any 
portion of the purchase price theretofore paid; or 

C. to demonstrate that the equipment has no defect in workmanship or material and that it meets 
the represented specification, in which event all expenses reasonably incurred by Moseley Associ­
ates, Inc., in so demonstrating, including but not limited to costs of travel to and from the purchaser's 
installation, and subsistence, shall be paid by purchaser to Moseley Associates, Inc . 

2. In case of any equipment thought to be defective, the purchaser shall promptly notify Moseley 
Associates, Inc., in writing, giving full particulars as to the defects. Upon receipt of such notice , Moseley 
Associates, Inc . will give instructions respecting the shipment of the equipment, or such other manner as it 
elects to service this Warranty as above provided . 

3. This Warranty extends only to the original purchaser and is not assignable or transferable, does 
not extend to any shipment which has been subjected to abuse , misuse, physical damage, alteration, operation 
under improper conditions or improper installation, use or maintenance, and does not extend to equipment or 
parts not manufactured by Moseley Associates, Inc . and such equipment and parts are subject to only 
adjustments as are available from the manufacturer thereof. 

4. NO OTHER WARRANTIES, EXPRESS OR IMPLIED, SHALL BE APPLICABLE TO ANY 
EQUIPMENT SOLD BY MOSELEY ASSOCIATES, INC. AND NO REPRESENTATIVE OR OTHER 
PERSON IS AUTHORIZED BY MOSELEY ASSOCIATES, INC. TO ASSUME FOR IT ANY LIABILITY 
OR OBLIGATION WITH RESPECT TO THE CONDITION OR PERFORMANCE OF ANY EQUIPM~NT . 
SOLD BY IT, EXCEPT AS PROVIDED IN THIS WARRANTY. THIS WARRANTY PROVIDES FOR THE 
SOLE RIGHT AND REMEDY OF THE PURCHASER AND MOSELEY ASSOCIATES, INC SHALL IN 
NO EVENT HAVE ANY LIABILITY FOR CONSEQUENTIAL DAMAGES OR FdR°LOSS, DAMAGE OR 
EXPENSE DIRECTLY OR INDIRECTLY ARISING fROM THE USE OF EQUIPMENT PURCHASED 
FROM MOSELEY ASSOCIATES INC. ., 

10187 
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1.1 

SECTION 1 

SYSTEM CHARACTERISTICS 

INTRODUCTION 

The model PCL-606 Studio-to-Transmitter Link (STL) is 
designed to convey monaural program material from a studio 
site to a transmitter site. The PCL-606 also simultaneously 
conveys control and secondary programming subcarriers. 
This equipment may also be used to provide high-quality 
program transmission in intercity relay service. 

The PCL-606 series of equipment is a family of equipment 
that can operate in several bands from 148 MHz through 1.7 
GHz. This manual is for a monaural system operating in the 
940 MHz to 960 MHz region. 

1. 2 SYSTEM SPECIFICATIONS 

The system specifications for a monaural PCL-606 in the 
940 - 960 MHz band are as follows: 

Frequency Range 

Program Frequency 
Response 

Distortion: THO and IMD 

SNR (ultimate 15 kHz band­
width de-emphasized) 

Operating temperature 

Emission 

940-960 MHz 

0.25 dB from 30 Hz to 
15 kHz 

0.2% (0.2%) or less 
from 30 Hz to 15 kHz. 
Typically better than 
0.1% at 1 kHz. 

72 dB (typically 75 dB) 

0°C to +50°C 

110F3 (no subcarrier) 
110F9 (26 kHz control 
subcarrier) 
230F9 (67 kHz program 
subcarrier) 

1.2.1 Transmitter Specifications 

Type 

RF Power 

PCL-606 
(960) 

Solid state, direct FM, fre­
quency synthesized, crystal 
referenced 

5 watts minimum, 10 watts 
maximum Type N connector 

1-1 
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Frequency stability 

Deviation 

Harmonic suppression 

Spurious emission 

Program 

Multiplex 

Power requirements 

Dimensions 

Shipping weight 

1.2.2 Receiver Specifications 

Sensitivity de­
emphasized 15 KHz 
bandwidth 

IF Bandwidth 
Narrow 

Program outputs 

Multiplex outputs (2) 

Power requirements 

Dimensions 

Shipping weight 

1.3 SYSTEM FEATURES 

±.00025% 

40 kHz for 100% modulation 

Better than 60 dB below carrier 

Better than 60 dB below carrier 

+10 dBm, 600 ohm 
resistive, balanced, 
floating barrier strip connector. 

1.5 V p-p, unbalanced BNC 
connector 

100/120/220/240 Vac ±10% 
50-60 Hz, 70 watts 

8.9 cm (3.5 inches) high 
48.4 cm (19 inches) wide 
40.7 cm (16 inches) deep 

12.7 kg (28 lb) domestic 

Less than 30 microvolts for 
60 dB SNR 

3 dB 
60 dB 
80 dB 

90 kHz 
400 kHz 
±1 MHz 

30 Hz to 15 kHz, +10 dBm, 600 
resistive, balanced, floating 
barrier strip connector 

22-85 kHz, 1.5 V pp 
unbalanced BNC connector 

100/120/220/240 Vac ±10% 
50-60 Hz, 30 watts 

8.9 cm (3.5 inches) high 
48.4 cm (19 inches) wide 
40.7 cm (16 inches) deep 

12.7 kg · (28 lb) domestic 

• 

• 

In addition to establishing a new industry standard for • 
performance, the PCL-606 incorporates many new and inno-
vative features to aid in the installation, operation, and 
maintenance of a system. Some of the features are: 

PCL606 
(960) 

1-2 
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0 A PIN Diode Attenuator in the receiver to allow 
optimization of SNR performance in high-density, 
high-signal-strength areas. 

o A wide-band, adjustment-free, digital FM de­
modulator. 

o Dual ceramic, adjustment-free, very low dis­
tortion IF filters offering unprecedented se­
lectivity. 

o The choice of two selectable IF bandwidths to 
optimize distortion as a function of adjacent or 
alternative channel rejection (wide bandwidth 
not recommended for dual monaural applications). 

o A built-in peak reading meter for all major 
functions. 

o A four-decade logarithmic true signal strength 
meter. 

0 

0 

Built-in internal test metering capability. 

Important status functions implemented 
with two-color LED indicators. 

o Designed to have a minimum of adjustments 
for trouble-free operation. 

0 Modular construction that 
shielding and at the same 
access to components. 

provides excellent 
time allows easy 

o Built-in receiver switch-over circuits 
that permit a pair of PCL-606s to accomplish 
automatic switch-over upon detection of a 
fault without additional transfer panels. 

It is recommended that the manual be studied at least 
through Section 5 before attempting to install the system. 

1.4 OPERATIONAL CONTROLS 

1.4.1 Purpose 

This subsection describes the controls and adjustments of a 
PCL-606 system that the user will encounter in normal 
operation and initial setup. The units once installed and 
set up require no further operator attention. 

PCL-606 
(960) 

1-3 
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1.4.2 Transmitter Front Panel 

The PCL-606 transmitter front panel depicted in Figure 1-1 • 
contains eight LED indicators for the metering function. 
One of the LEDS is always on to indicate the function 
displayed on the panel meter. The function displayed may 
be changed by activating the METER FUNCTION switch up or 
down. Each activation causes the function to change by 
one step in the direction selected. The meter functions 
and scales used are: 

Function 

FWD POWER 

REFL POWER 

PGM LEVEL 

MUX LEVEL 

AFC LEVEL 

IPA LEVEL 

PA CURRENT 

VOLTMETER 

PCL-606 
(960) 

Scale Units 

dB dB 

dB dB 

dB dB 

Linear kHz 

Lower arc None 

Lower arc None 

Linear Tenths 
of Amperes 

Linear Volts 

1-4 

Notes 

Power in dB relative to 
full output. 0 dB= full 
output. 

Power in dB relative 
to full output. 0 dB= 
100% reflected power. 

0 dB= +10 dBm from 600 
source 100% modulation. 

Deviation of the main 
_carrier by the subcarriers . 

Meter should indicate 
within lower arc. 

Meter should indicate 
within lower arc. 

15 = 1. 5 amps 

Internal test probe 
socket. 

• 

• 
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(960) 

Figure 1-1 
Transmitter Front Panel 
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The meter is an absolute value peak-reading type with fast 
bal 1 is tics, since the purpose of the meter is to observe 
the peak values of modulation which affect the deviation of 
the Transmitter. When using the meter in the VOLTMETER 
mode, a bicolor LED located near the test probe socket will 
indicate the polarity of the voltage being measured (red= 
+,green=-, and orange= .ac). 

Four power supply LEDs indicate the condition of each of 
the power supplies. The normal indication is green. A 
power supply failure will cause the LED to extinguish. 

The two transmitter status LEDs are of the two-color, 
red-green type. The AFC LOCK LED is green when the FMO 
Synthesizer has achieved a lock condition. When AFC LOCK 
is red, it indicates that an unlock condition exists. This 
inhibits any radiation of RF power, resulting in the 
RADIATE LED being red. When power is initially applied to 
the Transmitter, it is normal for the AFC LOCK LED to be 
red for several seconds. 

The RADIATE LED will be green when the Transmitter is 
supplying RF power and red when not supplying RF power. 
This LED is controlled by internal interlock controls, the 
RADIATE/STANDBY switch, and any external logic associated 
with main/standby operation. 

The RADIATE/STANDBY switch functions as an on/off switch 
for the RF power output. In the RADIATE position, the RF 
power will be on provided all of the internal interlocks 
are enabled. In the STANDBY position, RF radiation is 
control led by external switching control and the internal 
interlocks. 

PCL-606 
(960) 

1-6 
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• 
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1.4.3 Receiver Front Panel 

The operation of the receiver front panel controls is very 
similar to the transmitter controls. Figure 1-2 shows the 
receiver front panel. 

A METER FUNCTION switch can step up or down the selection 
of the function to be displayed on the meter. The receiver 
meter has four scales. The top scale is calibrated in dB 
(absolute value peak indicating) followed by a four-decade 
logarithmic scale, which in turn is followed by a Oto 25 
linear scale. A small center reference scale on the bottom 
is used for relative go/no-go indications. The scale used 
for each function is: 

Function 

PGM LEVEL 

MUX LEVEL 

RF LEVEL 

LOl LEVEL 

LO2 LEVEL 

LO3 LEVEL 

RF GAIN 

VOLTMETER 

PCL-606 
(960) 

Scale 

dB 

Linear 

Log 

Lower arc 

Lower arc 

Lower arc 

Linear 

Linear 

Units 

dB 

kHz 

micro-
volts 

None 

None 

None 

Volts 

Volts 

1-7 

Notes 

0 dB is +10 dBm into 
600 ohm load. 

Deviation of the main 
carrier by the sub­
carriers. 

RF signal level at the 
receiver input. 

Meter should indicate 
within lower arc. 

Meter should indicate 
within lower arc. 

Meter should indicate 
within lower arc. 

15 = full gain, 
0 = max attn. 

Internal test probe 
socket. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

The three power status LEDs indicate green if the 
respective power supply is operating and are not 
illuminated if the supply voltage is not present. 

Two dual-color status LEDs indicate the operational status 
of the Receiver; these are SIGNAL and OPERATE. The SIGNAL 
LED is green when there is sufficient RF signal to exceed a 
user-established threshold of RF signal that correlates to 
the minimum SNR that is acceptable to the user. When the 
SIGNAL LED is red, there is insufficient signal to meet the 
minimum SNR requirements and the Receiver is placed in a 
non-operating muted condition, which is indicated by a red 
OPERATE LED. When the receiver is operating properly, the 
OPERATE LED is green. 

The OPERATE/TRANSFER switch is two-position, with the 
TRANSFER position being momentary. It is used to cause a 
switch-over to an alternate PCL-606 Receiver when a pair is 
used in a main/standby configuration. Only one receiver 
will have its OPERATE LED green; this is the receiver 
supplying the program and multiplex material. 

1.4.4 Transmitter Operational Adjustments 

·• 

Without removing the cover of the Transmitter, the user has 
access to several operational adjustments. These adjustments 
·are primarily used to balance the various program levels • 
when used in main/standby configurations. The locations of 
these adjustments are shown on the transmitter cover. 

The PGM LEVEL, MUX 1 LEVEL, and MUX 2 LEVEL controls are 
used to establish the nominal levels for program and multi-
plex inputs. If the user's voltages are not the factory­
established standard of +10 dBm into 600 OHMS for program 
material or 1.5 volts peak-to-peak for each multiplex 
input, then these adjustments may be used to compensate for 
the difference. When a steady-state reference level at 400 
Hz is applied at the normal station program inputs (i.e., 
before limiting) and with PGM LEVEL selected on the front 
panel, adjust the PGM LEVEL control to indicate O dB on the 
transmitter meter when the station program level meters 
indicate 100% modulation and/or O dB. 

PCL-606 
(960) 

1-8 • 
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( 960 ) 

Figure 1-2 

Receiver Front Panel 
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Applying one subcarrier at a time ( the other subcarrier • 
disabled) with the MUX LEVEL meter function s~lected on the 
front panel, adjust the corresponding MUX level control to 
indicate the deviation of the main carrier by the sub-
carrier, nominally 4 kHz for the 26 kHz subcarrier and 6 
kHz for the 67 kHz subcarrier. When both subcarriers are 
applied, the meter indicates the total main carrier devi-
ation of 10 kHz. NOTE that the meter indicat.es the sub-
carrier level and not the modulation on the subcarrier. 

1.4.5 Receiver Operational Adjustments 

Four operational adjustments are accessible through the top 
cover of the Receiver. These adjustments are normally made 
at the time of installation to tailor the PCL-606 Receiver 
to the user's environment. The locations of the adjust­
ments are identified on the receiver cover. 

The BASEBAND LEVEL control establishes the output level of 
the program signal from the Receiver. It has a nominal 
value of +10 dBm into 600 ohms for 100% modulation when 
shipped from the factory. NOTE: The BASEBAND LEVEL con­
trol affects the MOX as wel 1 as the program output level; 
therefore, if it is changed, a corresponding change in the 
MUX LEVEL control will be necessary to bring the MUX levels 
into l ine. 

The MUX LEVEL control establishes the output voltage of all 
subcarrier outputs. It is initially set at 1.5 volts 
peak-to-peak for a subcarrier that deviates the main carrier 
4 kHz (26 kHz MUX channel 1), and approximately 2.25 V p-p 
for a subcarrier that deviates the main carrier 6 kHz (67 
kHz MUX channel 2). This control has no ef feet on the 
output level. 

The MUTE THRESHOLD control establishes the RF signal level 
below which the Receiver becomes muted. This control is 
factory set at the RF signal level that produces approxi­
mately a 45 dB SNR. A counterclockwise rotation of this 
control decreases the threshold voltage. In the fully 
counterclockwise direction, the Receiver in most cases will 
not mute in the absence of a signal. 

PCL-606 
( 9 6 0) 

1-10 

• 

• 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

• 

The RF GAIN adjustment is a control designed to optimi ze 
the SNR of the Receiver by minimizing the effects of RF 
intermodulation distortion. There are two distinct cases 
where this control should be used. This first is where the 
receiver RF signal exceeds 1500 microvolts. The RF GAIN 
control should be adjusted so that the receiver signal is 
approximately 1500 microvolts as indicated by the front 
panel meter. 

The second case where the RF GAIN control is valuable is 
when a number of other signals in the band exceed the 
desired signal. To achieve optimum results, establish a 
400 Hz reference level channel on an audio analyzer, and 
then remove the modulation. Use the RF GAIN adjustment to 
reduce the RF input while observing the resulting noise on 
the audio analyzer. If any interference is being caused by 
other signals, the SNR will improve until the signal is 
reduced to a point where the lack of on-channel signal 
begins to contribute more to the noise. Adjust for a peak 
in SNR. 

Figure 1-3 depicts the basic shape of the SNR curve with 
and without high-level signals in the band. It should be 
emphasized that it is not necessarily only high-level adja­
cent channels that can cause interference. There are many 
combinations of signals that can give rise to intermod­
ulation distortion, which will cause the resultant product 
to fall within the desired passband . 
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SECTION 2 

SYSTEM DESCRIPTIVE INFORMATION 

2.1 TRANSMITTER 

Block and Level 9201264 
Schematic 9107314 
Assembly 2102757 

The PCL-606 transmitter is a high-fidelity broadband FM 
transmitter operating in the 950 MHz STL band with a power 
output of 5 to 8 watts. It is capable of transmitting the 
program signal and two multiplex subcarriers with little 
degradation of signal quality over one link. The linearity 
and FM noise characteristics of the direct FM oscillator 
are exceptional, The transmitter is modular in construction 
and operation, and the system description given below 
follows the signal flow through the various modules. 

Mono Audio Processor 

Three signal inputs are provided in the Mono Audio Processor 
module: one mono signal and two multiplex signals. The 
mono program signal is +10 dBm into 600 ohms. Two switches 
provide for the in/out selection of 75 µs pre-emphasis and 
15 kHz low-pass filter processing of the mono program 
signal. The multiplex inputs are 1. 5 V p-p. Level ad­
justments are provided for all three signals which are then 
fed to a summing amplifier. They are combined into a mono 
baseband signal and sent to the FMO synthesizer module. 

FMO Synthesizer 

The mono signal (program plus MUX) is used to modulate the 
frequency modulated oscillator (FMO) in the FMO Synthesizer 
module. The FMO (60-80 MHz) is ultralinear, very low noise. 
This oscillator is phase locked to a crystal-controlled 
reference oscillator~ the phase lock loop contains the 
frequency programming switches which allow the synthesizer 
to be changed in frequency by 10 kHz increments. The RF 
output of the 60-80 MHz FMO then goes through a low pass 
filter to attenuate any harmonics. With 100% composite 
stereo modulation, the RF signal will deviate ±40 kHz from 
the chosen center frequency. The output power at this 
point is approximately 1 milliwatt • 
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950 MHz Up Converter 

To preserve the low noise and low distortion character­
istics of the FMO, the traditional method of multiplying up 
to 950 MHz was avoided. Instead, a scheme was chosen 
consisting of a single up-conversion utilizing a high-side 
local oscillator operating at 1020 MHz. This process takes 
place in the Up Converter Module. The signal from the FMO 
enters one port of the double balanced mixer; the signal 
from the first LO multiplier at 1020 MHz enters the module 
through a bandpass filter to attenuate any harmonics and 
then enters the LO port of the double balanced mixer. The 
output of the mixer contains both the sum and difference 
frequencies of the two input signals. The frequency re­
quired is the lower product at approximately 950 MHz. This 
is selected by the 950 MHz bandpass filter, which eliminates 
all other mixer products. The output level at this point 
is approximately 10 dBm. The signal is. then fed to the 
intermediate power amplifier (IPA), which has about 30 dB 
of gain; this raises the level of the signal sufficiently 
to drive the final RF amplifier. 

The output frequency of the Up . Converter is controlled by 
the frequency set by the FMO synthesizer. This can be set 
in 10 kHz steps from 60-80 MHz. The lower product of the 
60-80 MHz signal mixed with the fixed 1020 MHz output of 
the first LO mul tipler determines the frequency at the 
output of the Up Converter module, yielding a frequency 
range between 940-960 MHz. 

First Local Oscillator and Multiplier 

The First . Local -Os~illator and Multiplier module ~ontains a 
51 MHz overtone crystal oscillator, which is then buffered. 
The crystal itself is temperature controlled in a 65°C oven 
to maintain the frequency of this module to ±2 parts per 
mil 1 ion over the operating temperature range. The output 
of the buffer amplifier is fed to the multiplier chain, 
which consists of two stages of frequency doublers and a 
step-recovery diode multiplier with a multiplication factor 
of 5. This provides an overall multiplication factor of 20. 
The output of the step-recovery diode multiplier is filtered 
through a bandpass filter to select the desired frequency 
of 1020 MHz. The output power of this module is approxi­
mately +7 dBm, which is fed to the Up Converter module. 
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RF Amplifier 

The RF Amplifier module consists of four stages of tuned 
amplifiers, which take the 100 mW input signal and raise it 
to the nominal 8-watt transmitter output. The output of 
the RF amplifier is passed through a low pass filter to 
attenuate all higher order harmonics to a level of at 
least-60 dBc. The output circuit contains two directional 
couplers with detectors that provide an indication of the 
forward and reflected power of the RF amplifier. 

Transmitter Control 

The Transmitter Control board has several functions. One 
of these is to sense the output of the FMO Synthesizer 
module. If this module goes out of lock, then the radiate 
control logic circuit in the Transmitter Control board 
provides a signal to the power supply to turn off the 12.5 
volt power to the IPA and RF amplifier, causing the trans­
mitter to stop radiating. This board contains a differ­
ential amplifier stage, which senses the voltage drop 
across a current sampling resistor in the RF amplifier to 
give a front panel meter indication of final amplifier 
current. This board al so contains the buffer amplifiers 
for sending the forward power and AFC signals to the rear 
panel remote sampling connector • 

Metering and Status 

The Metering and Status board is used to_ monitor forward 
power, reflected power, program level, MUX level, AFC 
level, intermediate power amplifier output level, and RF 
amplifier - output-stage current. These functions are se­
lected via the · front panel . METER FUNCTION switch. The 
signals are routed through a multiplex IC to an absolute­
value peak sampling amplifier, which drives the analog 
meter after the signal has been processed by a meter 
ballistics compensator to give the meter an extremely rapid 
rise time. This module also contains two bicolor red-green 
1 ight emitting diodes (LEDs) , which are the front panel 
indicators for RADIATE and AFC LOCK status. Also included 
are four green LEDs to indicate the presence of +15 V, -15 
V, +5 V, and +12 V from the Power Supply module . 
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Power Supply 

The Transmitter Power Supply module converts any of four ac 
input voltages (100, 120, 220, or 240 Vac) into the one 
unregulated and four regulated de voltages required for the 
operation of the transmitter. The + 12. 5 V, 2. 5 A output 
has a digital enable which allows the Transmitter Control 
board in conjunction with the FMO Synthesizer to shut the 
Transmitter down during the periods of loss of AFC lock on 
the FM oscillator. The other outputs are +15 V and -15 V 
at 250 mA and +5 Vat 250 mA. This module also provides an 
unregulated 9 V supply, which is used to heat the crystal 
oven in the first local oscilaltor. 

2.2 RECEIVER 

Block and Level 92D1263 
Schematic 91D7312 
Assembly 21D2739 

The PCL-606 Receiver is a high-fidelity composite FM re­
ceiver operating in the 950 MHz STL band with an input 
sensitivity of less than 20 microvolts for 60 dB program 
SNR. It is capable of receiving the mono signal and two 
multiplex subcarriers with little degradation of signal 
quality over one link. The high dynamic range, selectivity, 
and low noise characteristics of the receiver are ex­
ceptional. The receiver is modular in construction and 
operation, and the system description below follows the 
signal flow through the various modules. 

Preselector Filter 

The antenna input signal is first passed through the Pre­
selector Filter module, which .is a five-pole interdigital 
(comb-line) bandpass filter with very low insertion loss. 
This filter attenuates energy that would be fed to the pre­
amp! if ier and first mixer at the image frequency and al so 
ensures that any high-level, out-of-band signals, will not 
block the subsequent amplifier stages. 
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Preamplifier and First Mixer 

The output of the preselector filter is fed to the 950 MHz 
Preamplifier and First Mixer module. This module establishes 
the quieting characteristics of the Receiver. Typical 
receiver performance is shown in Figure 2-1. 

The input signal is first passed through the PIN diode 
attenuator, which allows the user to adjust the RF signal 
levels for optimum output signal-to-noise ratio. The signal 
is then split by a 3-dB 90° hybrid coupler and amplified by 
two low-noise amplifiers. It is recombined by a similar 
coupler and then passed through an image noise filter to 
the first double balanced mixer. 

The couplers and double amplfiers provide a very high 
dynamic range preamplifier to minimize overload problems in 
high-density RF environments. High-side injection is used 
for the first local oscillator signal into the double 
balanced mixer at about 1020 MHz. The output at 70 MHz is 
amplified by the first IF amplifier, which is a low-noise, 
field-effect amplifier with high dynamic range. The signal 
is passed through a 70 MHz matching network to the 50 ohm 
output port of the Preamplifier and First Mixer module. 

First Local Oscillator and Multiplier 

The First Local Oscillator and Multiplier module contains 
an oven-control led overtone crystal oscillator. The os­
cillator signal is buffered and passed through two stages 
of doubling. The output signal is then passed through a 
step-recovery diode mql tiplier, where it is multiplied by 
5 •. At this point ·the overall multiplication is 20. The 
output · signal is selected by taking the output of the 
step-recovery diode multiplier. and passing it through the 
1020 MHz bandpass filter. This signal, whose level is at 
about +7 dBm, is fed to the Preamplifier and First Mixer 
module. 

Double Converter 

The signal is then fed to the Double Converter module, 
which establishes the selectivity characteristics of the 
Receiver. A plot of the typical selectivity ( narrow IF 
mode) is shown in Figure 2-2 . 
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The input signal is converted from 70 MHz to 3 MHz in two 
stages. It passes to the second 70 MHz IF amplifier and a 
fourth-order 70 MHz bandpass filter. From there it enters 
the input of the second double balanced mixer, where it is 
mixed with the 80.7 MHz second local oscillator signal. 
The output of this mixer then feeds the 10.7 MHz IF ampli­
fier, which consists of three amplifier stages and two 
ceramic phase-linear bandpass filters. The second of these 
two filters is switch-selectable to allow the user to 
minimize distortion in those situations where the added 
selectivity is not necessary. 

The output of the second filter is amplified and passed on 
to the third double balanced mixer, which uses the third LO 
signal at 13. 7 MHz. The output of this mixer is then 
bandpass filtered through a phase-linear 3 MHz network and 
passed on to the FM Demodulator module. 

Second and Third Local Oscillator 

The Second and Third Local Oscillator module provides two 
local oscillator signals to the Double Converter module. 
The second local oscillator consists of a fundamental 
crystal oscillator operating at 20.175 MHz. The LO signal 
is buffered and then multiplied (by four) using · two 
push-push doublers. The output is bandpass filtered for 
purity and sent to the second double balanced mixer. The 
frequency of the second local oscillator is adjustable by 
about ±20 kHz; this is used to center the 10. 7 MHz IF 
signal in the middle of the bandpass characteristics of the 
ceramic IF filters in the Double Converter module. The 
output level of the second local oscillator is approximate­
ly +7 dBm. 

The third local oscillator consists of a 13. 7 MHz funda­
mental crystal-controlled oscillator followed by a buffer 
amplifier and a 13. 7 MHz low-pass filter. This signal at 
about +7 dBm is then fed to the third double balanced mixer 
in the Double Converter module. 

FM Demodulator 

The FM Demodulator module has three major functions. One is 
to extract the baseband information from the FM carrier. 
The second function is to generate the RF signal strength 
voltage that is applied to the meter in the RF LEVEL posi­
tion, and the third is to establish the mute or squelch 
threshold of the receiver. The signal is first passed 
through a 3 MHz IF amplifier and a phase-linear 3 MHz 
bandpass filter. At this point the signal is split and 
sent to both the FM demodulator and the log IF amplifier . 
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For FM demodulation, the signal runs through a four-stage 
limiting IF amplifier, the output of which passes on to the 
ultra-linear pulse-counting FM demodulator. This demodulator 
is extremely wide band and adjustment free . The output of 
the FM demodulator is low-pass filtered and sent to a low 
noise baseband amplifier, which raises the signal level to 
a useful system level. The output is then sent to the Mono 
Baseband Processor module. 

The signal from the 3 MHz IF bandpass filter is also sent 
to a four-stage logarithmic IF amplifier and amplitude 
detectors to generate the logarithmic signal used· in the RF 
signal strength metering circuit. The output voltage of 
this circuit allows meaningful readings to be taken of RF 
levels over a range of 3 microvolts to about 3 millivolts. 
This signal is sent to the front panel metering circuit to 
indicate input RF level. This signal also goes to the mute 
comparator, where it is compared against an adjustable 
reference to set the mute or squelch threshold of the 
receiver. The comparator output is sent to the Mute and 
Transfer module. 

Mono Baseband Processor 

The main functions of the Mono Baseband Processor Module 
are to split the mono baseband signal into two frequency 
bands: .1 Hz to 15 kHz for mono program information; and 22 
kHz to 100 kHz for MOX. Two switches provide for the 
in/out selection of · 75 µs deemphasis and 15 kHz low-pass 
filtering of the mono program signal. This module also 
contains the FET mute switch. The signal is first filtered 
through the adjacent channel low-pass filt~r and passed on 
to the_ FET mute switch, which is control led by the mute 
comparator output of the Mute and Transfer Module. The 
signal is then passed through a high-frequency amplitude 
corrector, which compensates for the baseband high-frequency 
rol loff caused by the 10. 7 MHz IF bandpass filter in the 
double converter module, to restore proper amplitude response 
to the mono baseband signal. 

The signal is then fed to an in/out selectable 75 µs de-emphasis 
and in/out selectable 15 kHz low-pass filter. The output of 
this circuit is then buffered and passed to a +10 dBm 
floating output amplifier. 

The output of the high-pass amplitude corrector is also 
passed to a _22 kHz MOX high-pass filter and then goes to a 
MOX low-pass filter, which is then buffered to yield the 
MOX normal output of 1.5 V p-p . 
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Metering and Status 

The Receiver Metering and Status board measures program 
level, MOX level, the RF signal strength level, the output 
levels of the three local oscillators, and the RF gain 
voltage. One of these voltages or a voltage at TPl, the 
meter probe input, is selected through a multiplex IC 
switch, which is controlled by the front panel METER FUNCTION 
switch. The output signal is then fed to an absolute-value 
peak detecting amplifier and a meter ballistics compensator. 
After processing by the ballistics compensator to give the 
meter a very rapid but controlled response time, the signal 
is fed to the front panel meter. 

This module contains the front panel LEDs. Two bicolor 
red-green LEDs indicate the status of operate or standby 
and whether or not there is adequate signal strength to 
overcome the receiver's preset mute threshold. There are 
also three green LEDs to indicate the presence of the +15 
v, -15 V, and +5 V regulated supplies. 

Mute and Transfer 

The Mute and Transfer module provides for automatic change­
over between two receivers where one is intended for hot 
standby service. This module contains the logic circuit to • 
determine which of the two receivers is capable of oper-
ating. It also contains the relay which will physically 
disconnect the outputs of the receiver not in service. 
This al lows the mono and MOX outputs of the two receivers 
to be bridged together to provide a single, switched, 
program line, and a single, switched MOX line. The Mute and 
.Transfer module also contains the RFI filtering and shield-
ing of the receiver input/output lines. 

Power Supply 

The Receiver Power Supply module converts one of four 
possible ac input voltages (100, 120, 220, or 240 Vac) to 
the three regulated de voltages and one unregulated de 
voltage . required to operate the receiver. The regulated 
voltages are +15 V and -15 Vat about 500m A, +5 Vat 500m 
A, and +9 V unregulated, which is used to power the crystal 
oven in the first local oscillator. 
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SECTION 3 

MOSELEY ASSOCIATES, INC. GENERAL INFORMATION 

3.0 CUSTOMER SERVICE INFORMATION 

Moseley Associates, Inc. has a Technical Services Department 
to assist product users who experience difficulties. Our 
service is available at two levels: telephone consultation 
and factory service. Different circumstances apply whether 
the product(s) are under Warranty/Service Agreement or are 
outside Warranty/Service Agreement status. 

Please read the manual; a large portion of telephone calls 
to Moseley request information which is needed due to 
nonfamiliarity with the equipment. The majority of those 
questions are already answered by the Installation/Operation 
sections of each manual. If these do not help your problem, 
the first step in any factory service transaction should 
always be telephone consultation. 

Telephone Consultation 

If telephone consultation/assistance is necessary, please 
have the following information available prior to calling 
the factory: 

A. Model Number and Serial Number of unit, 
B. Shipment date or date of purchase of an Extended 

Ser~ice Agreement 
C. Suspected Module identification markings, 
D. Be prepared to accurately describe the problems 

with the unit:Constant or intermittent? Precise 
symptoms? Meter readings? Operational frequency 
of unit? 

E. Factory test data sheets, if applicable. 

Once you are prepared with this information, contact our 
Technical Services Department for assistance. A Technical 
Services Representative who knows your product(s) is 
available during normal work hours (8:00 a.m. to 5:00 p.m., 
Pacific Time, Monday through Friday). Please have patience 
if the particular representative you should talk to is busy. 
Leave your name, call letters, equipment type and telephone 
number(s) where you can be reached in the next few hours. 
Someone will get back to you as soon as possible. 

Please be prepared to keep telephone consultations as short 
as possible in order to free up the Technical Services 
Representative to help someone else in trouble. Usually the 
Technical Services Representative will make suggestions and 
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recommendations for your next step. After trying these, you 
may call back if you continue to experience problems. 

For telephone assistance call (805)968-9621. 

After Hours Emergency (Only) Telephone Consultation 

Emergency service is provided from 5:00 p.m. to 10:00 p.m., 
Pacific Time, Monday to Friday, and from 8:00 a.m. to 10:00 
p.m., Pacific Time, on weekends and holidays. For telephone 
assistance call (805)968-9621. 

This aft~r hours service is for emergencies only. Please do 
not expect our representative to know the status of your 
order, to take parts orders or to be equipped to help with 
installation problems. 

Factory Service 

Arrangements for 
consultation with 
Representative and 
Authorization (R.A.) 
equipment's routing 
Technical Services. 

factory service can be made after 
the factory Technical Service 

his assignment to you of a Return 
Number. This number expedites your 

from the Receiving Department to 

When returning your equipment to Moseley Associates, Inc., 
the following suggestions are offered to assist you. If you 
are returning a module, ensure that the module is packed 
sufficiently to withstand the rigors of the journey. Make 
sure that the shipping carton is packed evenly and fully, 
with packing material filling all voids so that the module 
cannot shift inside the shipping carton. The package should 
also be marked in red with the words "Electronic Equipment" 
or "Fragile". Remember, the condition of the module is 
totally dependent on the care taken in the packing. 
Reference the Return Authorization Number that you had 
previously obtained from the factory on the outside of the 
carton or on the shipping label. Make sure that the name of 
your company is listed on the shipping label, and insure 
your module appropriately. 

If you are shipping a complete chassis, all modules should 
be tied down as they were originally received. On some 
Moseley Associates equipment, shipping screws are required 
on the underside or topside of the chassis. 

Include any and all descriptions of the difficulties 
encountered with your equipment in the field. This will 
greatly assist us in processing your equipment and returning 
it as expeditiously as possible. 
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use the original shipping carton in which your equipment was 
supplied, if possible. Ensure that the carton is packed 
evenly and fully with packing material filling any voids so 
that the chassis cannot shift inside the carton. Make sure 
the carton is sealed properly with either nylon-reinforced 
tape or shipping sealing tape. Mark the outside of the 
carton "Electronic Equipment - Fragile" in big, red letters. 
This will assist in the survival of the equipment in the 
shipping process. Again, bear in mind that the survival of 
the unit depends almost solely on the preparation taken in 
shipping it. 

When returning your equipment to our factory, please address 
it to the following: 

MOSELEY ASSOCIATES, INC. 
Attn: Technical Services Dept. 
111 Castilian Drive 
Goleta, California 93117 

Display your Return Authorization Number clearly on the 
shipping label, and insure the equipment for the appropriate 
amount. 

All equipment must be shipped prepaid; Moseley Associates, 
Inc. will return the equipment prepaid under Warranty and 
Service Agreement conditions, and either freight collect or 
billed for equipment not covered by Warranty or a Service 
Agreement. 

GENERAL 

Replacement Modules 

Moseley Associates encourages the purchase of recommended 
spare parts kits to allow the customer to be totally self­
sufficient with regard to parts. We recognize that there are 
extenuating circumstances when troubleshooting to the 
component level is neither practical nor possible. If this 
is the case, replacement module exchange may be the most 
expedient way of correcting the problem. Each product 
manual lists recommended spares. 

Non-frequency sensitive replacement modules are normally 
available for immediate shipment. If you require a 
replacement module from Moseley Associates, please give your 
shipping address to our Technical Services Engineer. If the 
module or equipment to be supplied to your company is to be 
held at the airport with a telephone number to call, please 
provide at least two telephone numbers. This will often 
expedite the delivery or pickup of the replacement module or 
equipment. 
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Field Repair 

Always try to isolate the problem 
module, if possible. By comparing 
and levels with those referenced on 
diagrams or schematics, the problem 
to the component level. 

to a specific area or 
the actual wave shapes 
the block and level 

can often be localized 

If an integrated circuit is suspect, carefully remove the 
original and plug in the new one in the same direction. 
These devices are installed one way only. Plugging in a new 
device backward may damage the newly installed component or 
the surrounding circuitry. If a suspect device operates 
intermittently or appears to drift, Freeze Mist may aid in 
diagnosing the problem. 

If a soldered component has to be removed from a printed 
circuit board, do the following: 

use a 40 W soldering iron with a 1/8 inch tip. Do 
not use a soldering gun. Excessive heat may cause 
damage! 

Remove all the solder contacting the lead or leads 
from the component and from the associated printed 
circuit pad. To assist in the removal of the solder, 
solder-sipping braid, such as solder wick, is very 
useful. Once the solder has been removed, remove the 
component from the board. 

When installing the new component, pre-bend the leads of the 
replacement component so that they will easily fit into the 
appropriate PC board holes. Solder each lead of the 
component to the bottom side of the board with a 40 W 
soldering iron with a 1/8 inch tip. Always use a good brand 
of rosin-core solder. The solder joint should be smooth and 
shiny. Also, be sure that excessive heat is not used in 
this soldering operation. Excessive heat will damage the 
printed circuit pad that comes in contact with the new 
component. Finally, cut each lead of the replacement 
component close to the solder on the pad side of the printed 
circuit board with a pair of diagonal cutters. Then remove 
all residual flux with either flux cleaner or a cotton swab 
moistened with flux cleaner. 
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SECTION 4 

• INSTALLATION 

• 

• 

4 . 1 UNPACKING 

The PCL-606 Transmitter and Receiver should be carefully 
unpacked and inspected for shipping damage. Should in­
spection reveal any shipping damage, visible or hidden, 
immediately file a claim with the carrier. Keep all pack­
ing materials until the performance of the system is con­
firmed. 

We recommend that the top covers of both the Transmitter 
and Receiver be removed for a superficial inspection of the 
internal components. This should ascertain that all modules, 
assemblies, and cables are mechanically secure. 

Four screws are used to hold the FMO Synthesizer module in 
place during shipment. They should be removed from the top 
of the transmitter cover before installation. Retain these 
shipping screws and reinstall them if the Transmitter is to 
be moved. This will prevent damage to the modules inside. 

CAUTION 

Do not attempt any adjustments of any kind until the 
nature of each adjustment is understood. 

Do not apply power to the Receiver until the pro­
cedure in Section 4.2 is completed. 

Do not apply power to the Transmitter until the pro­
c edure in Section 4.2 is completed and a proper 
l oad is connected to the RF output. 

Do not remove the covers on the transmitter RF 
Amplifier module. 

Do not attempt disassembly or inspection of the 
receiver Preselector Filter module. 

Replace the top covers. All adjustments normally used 
during installation and operation are accessible through 
the top covers . 

PCL-606 
(960) 
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4.2 LINE VOLTAGE SELECTION 

The Transmitter and Receiver each have the capability of 
operating at one or four nominal ac power source voltages: 
100, 120, 220, or 240 Vac, 50-60 Hz. The units are shipped 
for 120 Vac operation, unless otherwise specified. 

The ac power connector on each unit contains a voltage 
selector card ( PC card) and a fuse. The PC card can be 
inserted four different ways. Verify that the PC card is 
set for the line voltage to be supplied to the unit. The 
voltage selected can be observed on the PC card through the 
window in the ac power connector. 

If the voltage selector card needs to be changed to match 
the available power, do the fol lowing: Unplug the power 
cord, and slide the access window to the left. Pul 1 out 
the FUSE PULL lever and remove the fuse. With small needle­
nose pliers, firmly grasp the PC card and remove it with a 
straight pull. 

Select the operating voltage by orienting the PC card to 
position the desired voltage number on the top left side. 
Replace the PC card with the needle-nose pliers. 

If the voltage selector card is changed, change the fuse in 
accorda nce with the following: 

Transmitter Receiver 
Line Fuse Fuse 

Voltage (A) (A) 

100 2 1 

120 2 1 

220 1 0.5 

240 1 0.5 

Return the FUSE PULL lever to its normal position and 
insert the fuse into the holders. Slide the window to the 
right and install the ac power cord. 

PCL-606 
(960) 
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4.3 PREINSTALLATION CHECKOUT 

While the user has both the Transmitter and Receiver at the 
same location, we suggest that a preinstallation checkout 
of the system be performed before mounting the equipment in 
racks separated by many miles. 

The minimum . equipment to perform a bench test setup are: 

1. An RF wattmeter with a measurement range of 
5 to 12 watts (Bird 43, or equivalent). 

2. A 50 Ohm, 10 watt dummy load for 950 MHz with 
30 dB attenuation output capability (Sierra 
661A-30, or equivalent). 

3. A low-distortion audio signal generator 
(Tektronix SG505, or equivalent). 

4. An audio distortion analyzer (Tektronix 
AA501, or equivalent). 

5. Variable attenuator, 0 to 100 dB at 950 MHz 
(Kay Model 432D, or equivalent) . 

More extensive testing can be accomplished using a stereo 
generator and demodulator combination and/or a subcarrier 
generator and demodulator combination. 

Observe these precautions when performing any bench test: 

CAUTION 

ALWAYS OPERATE THE TRANSMITTER TERMINATED 
INTO A PROPER 50-OHM LOAD. 

ALWAYS ATTENUATE THE SIGNAL INTO THE 
RECEIVER TO LESS THAN 3000 MICROVOLTS 
(Approximately 75 dB attenuation between the 
Transmitter and Receiver). 

Failure to observe these precautions can cause the trans­
mitter final transistor to be destroyed, or the receiver 
preamplifier transistors may be damaged . 

PCL-606 
(960) 
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Figure 4-1. Typical bench test setup 

Figure 4-1 shows one of several possibl~ bench test setups. 

With the wattmeter and dummy load installed, apply ac power 
to the Receiver. The three power indicator LEDs on the 
front panel wil 1 be green, indicating that the internal 
power supplies are operational. The OPERATE and SIGNAL 
LEDs will be red, indicating that there is no RF. 

PCL-606 
(960) 
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Apply ac power to the Transmitter and place the RADIATE/ 
STANDBY switch in the RADIATE position . The four power 
status LEDs will be green. The AFC LOCK and RADIATE LEDs 
will be red for several seconds and then turn green. 
Observe that the wa ttmeter wil 1 indicate between 5 to 8 
watts and that the transmitter meter will provide readings 
of FWD POWER and REFL POWER. A brief period after the 
RADIATE LED becomes green, the OPERATE and SIGNAL LEDs on 
the Receiver wil 1 change from red to green. The RF LEVEL 
meter position on the Receiver may be selected to determine 
the strength of the RF signal applied to the receiver. 
Adjust the variable attenuator until an input signal 
strength of approximately 1000 microvolts is indicated. It 
should be mentioned that in any bench testing where the 
Transmitter and Receiver are in close proximity, there can 
be sufficient RF leakage from the cables to render compu­
tations of applied signal strength impractical based upon 
power and attenuation data. 

Apply a + 1 O dBm, 6 0 0 ohm source, signal from the audio 
signal generator at 400 Hz to the program input of the 
Transmitter. The PGM LEVEL at the transmitter and receiver 
meters may be selected and should indicate O on the dB 
scale. The output voltage from the program output of the 
Receiver can be fed to an audio analyzer. The output voltage 
should be approximately +10 dBm into 600 ohms. The audio 
input :;;ignal may be removed and the program signal-to-noise 
ratio (SNR) determined: 

SNR = 20 log 
10 

(RMS voltage with modulation ) 
(RMS voltage without modulation) 

While this concludes the basic bench test of the units, the 
user may want to run further experiments to become familiar 
with t he system. Sections 2, 5 and 6 should be consulted 
for a thorough understanding of the STL system before 
proceeding with any higher level testing. 

Receiver Selectivity Selection 

When the receiver is shipped from the factory, it is nor­
mally set in the narrow IF mode. If you desire to operate 
the unit in the wide IF mode to decrease system distortion, 
the alignment procedures in Section 6 should be consulted 
for required adjustments. The specific alignments are in 
Section 6.3.6 (Distortion Alignment) . 

PCL-606 
(960) 
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4.4 RACK INSTALLATION 

The PCL-606 units are designed for mounting in standard 
rack cabinets, preferably between waist and shoulder 
height. The Transmitter and Receiver have mounting holes 
for Chassis Trak C-300-5-1-14 chassis rack slides. If the 
rack will accept chassis rack slides, their use is re­
commended. If chassis rack slides are used, be sure to 
leave at least a 15-inch service loop in all cables to the 
equipment. 

When mounting the Transmitter or Receiver in a rack, the 
unit must have an unobstructed free flow of air for cooling 
purposes across the rear cooling fins. Continued operation 
in a confined environment can cause the ambient temperature 
to exceed specification, resulting in reduced life or 
catastrophic failure. 

When two PCL-606 Receivers are in a system at a site, it is 
recommended that they be mounted adjacent to each other in 
the rack. This will facilitate automatic switchover inter­
connect. When a PCL-606 Receiver is used with a PCL-505 or 
PCL-303 Receiver, a transfer panel (such as a TPR-2) must 
be used to accomplish automatic switchover, and should be 
mounted between the two receivers. Receiver automatic 
switchover interconnections are detailed in Section 4.9.2. 

When ~wo Transmitters are in a system at a site, an auto­
matic t.ranster panel such as the TPT-2 should be mounted 
between them. The TPT-2 will allow interconnection of a 
PCL-606 with another PCL-606, PCL-505, or PCL-303 Trans­
mitter and can provide automatic switchover in the event of 
a detectable failure in the Transmitter, as shown in 
Section 4. 9 .1. 

4.5 ANTENNA INSTALLATION 

The installation of the antennas and associated feed lines 
determines to a large extent the long-term reliable oper­
ation of the STL. Experience has indicated that a reason­
ably clear path having an 0.6 Fresnel zone clearance along 
with good feed-line installation results in a highly pre­
dictable signal leve.1 at the receiver. The appendix con­
tains a series of instructions, calculation sheets, typical 
gain and loss characteristics, and nomographs to enable the 
received signal level to be predicted. Since the PCL-606 
has a signal strength meter, it is possible to determine 
the quality of the antenna installation and path compared 
to the calculations. 
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Experience at 960 MHz has indicated that for reliable 
year-round operation with a predominately overland path and 
0.6 Fresnel zone clearance, a 20 dB fade margin should be 
used. At least a 25 dB fade margin should be allowed if 
the path is over water or flat terrain with little vegetation. 

4.6 TRANSMISSION CABLES 

The transmission cable between antenna and Transmitter or 
Receiver should be coaxial cable whose loss characteristics 
are known. Typical quality low-loss foam dielectric lines 
such as Andrew LDF4-50, a 0.5 inch diameter cable, has a 
2. 4 dB loss per 100 feet at 950 MHz. This cable will 
generally be adequate where the total cable run ( at both 
Transmitter and Receiver) is less than 300 feet, and there 
is a good transmission path of less than 10 miles. 

When the total transmission cable length exceeds 300 feet, 
an obstructed or grazing path occurs, or the path length 
exceeds 10 miles, a lower loss cable such as Andrew LDF5-50, 
a 7 /8 inch diameter cable with a loss of 1. 4 dB per 100 
feet, is recommended. 

To reduce system losses, it is important to select type N 
connectors that are designed for the type of transmission 
cable used in the system. The connectors must then be 
ins ta 1. J. 2d in accordance with the manufacturer' s recommend­
ations. It sometimes will take only one improperly in­
stalled connector to reduce the received signal strength 
sufficiently to provide only marginal system performance. 

Reasonable care should be exercised during the installation 
of the transmission cable. Never put a sharper bend radius 
in the cable than recommended by the manufacturer. Too 
sharp a bend can cause internal cable damage that is not 
observable on the outside of the cable. This damage can 
result in excessive loss in the cable. Since the higher 
quality transmission cables are relatively inflexible, 
Moseley Associates has available several short "pigtail" 
assemblies. These "pigtails" are designed to attach to the 
ends of the transmission cable and al low movement of the 
equipment or antenna with less chance of damaging the 
transmission cable itself. These "pigtails" and appropriate 
connectors are available in installation kits for the more 
popular types of transmission cable . 
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Figure 4-2 shows typical transmitter RF connections for the 
transmission cable to the antenna, and Figure 4-3 shows 
typical receiver RF connections. 

Should it be desired to mount the antenna on a series-fed 
standard broadcast tower, the required isolation can be 
obtained with the installation of a Moseley Associates 
Isocoupler at the base of the series-fed antenna. Isola­
tion at standard broadcast frequencies is high, and the 
Isocoupler introduces only approximately 1.5 dB loss at the 
STL frequency. 

4.7 PROGRAM AND MULTIPLEX INSTALLATION - TRANSMITTER 

Figure 4-4 depicts the typical interconnection of a PCL-606 
as would normally be found at the studio. The program 
material is first passed through an automatic gain control 
(AGC) such as the Moseley TGR-340 to first establish the 
nominal system levels. This is followed by a 
frequency-conscious audio limiter, such as the Moseley 
TFL-280, to prevent overmodulation of the system as the 
result of the normal pre-emphasis curve used in FM 
broadcasts. 
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The limiter output is then fed into the program input of 
the PCL-606. The standard program signal is balanced, +10 
dBm from a 600 ohm source for 100 percent modulation. 

CAUTION 

Never overrnodulate the STL transmitter, 
as this will cause increased distortion 
in the received signal and, possibly, 
interference to other users in the STL 
band. 

The secondary program audio is generally passed through an 
AGC stage and/or a frequency conscious limiter into a 
subcarrier generator, such as the Moseley SCG-8, with a 
center frequency of 67 kHz. The subcarrier for the 
secondary program audio is fed to the PCL-606 MUX-2 sub­
carrier input with an unbalanced shielded cable (RG-58 A/U 
typical) with BNC connectors. An input level of 1.5 V p-p 
corresponds to a main carrier deviation of 6.0 kHz by the 
MUX-2 subcarrier. 

Where a control subcarrier is desired, a subcarrier fre­
quency of 2 6 kHz is typically used. The modulated sub­
carrier may be generated internally in the remote control 
equipment as in the case of the Moseley MRC series. In any 
case, t he control subcarrier is applied to the MUX-1 input 
on the PCL-606 Transmitter with a peak-to-peak signal of 
1.5 volts using BNC connectors on coaxial cable (RG-58 A/U 
typical). This signal will produce a main carrier devi­
ation of 4 kHz by the MUX-1 subcarrier. 

Multip i ex inputs into the PCL-606 Transmitter are wide-band 
inputs. It is assumed that the equipment supplying signals 
to be fed into the Transmitter contain the band limiting 
filters necessary to limit the signals to the spectrum for 
the intended use, ie 26 kHz ±3 kHz for control subcarrier, 
and 67 kHz ±1.10 kHz for secondary program audio. 

If the external equipment generates any spurious signals, 
these signals will be accepted by the Transmitter and 
passed to the Receiver. Any spurious signals may cause 
interference among the program and subcarrier information, 
and may increase the occupied bandwidth to the extent that 
interference wil 1 be experienced by neighboring users in 
the STL Band. 
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4.8 PROGRAM AND MULTIPLEX INTERCONNECT - RECEIVER 

At the outputs of the PCL-606 Receiver, the audio-band 
output of the FM demodulator is split and filtered into two 
bands. The program outputs are from 30 Hz to approximately 
15 kHz. The multiplex outputs are bandpass filtered to 
pass the frequency range of 22 kHz to 85 kHz. 

Figure 4-5 depicts a typical interconnection of a PCL-606 
Receiver at the remote transmitter site. The balanced +10 
dBm output is interconnected to the program input of the 
Transmitter with twisted pair, shielded cable. 

The secondary program audio (on the STL 67 kHz subcarrier) 
is demodulated by a unit such as the Moseley SCD-8. The 
baseband audio is passed to a subcarrier generator at 67 
kHz, the normal SCA program carrier, which in turn is fed 
to the main transmitter multiplex input. The multiplex 
outputs may also be fed to the control subcarrier demodu­
lator for use by the control system. Some control systems 
such as the Moseley MRC series have their own internal 
subcarrier demodulation capability, and an external demodu­
lator is not required. Note that since both multiplex 
outputs contain the same 20 to 85 kHz spectrum, the sub­
carrier demodulators are required to further filter the 
spectrum as required for their individual purposes . 

4. 9 Y,AIN/STANDBY INTERCONNECT 

The PCL-606 Transmitter and Receiver can be interfaced with 
other l?CL-606, PCL-505 or PCL-303 systems to form a re­
dundant backup system that provides for automatic change­
over between equipment in the event a detectable failure 
occurs . The Moseley model TPT-2 (Transfer Panel Transmitter) 
is ~sed to accomplish automatic switchover for transmitters 
in all combinations. The model TPR-2 (Transfer Panel 
Receiver) is required on all but PCL-606 to PCL-606 receiver 
combinations. 

4.9.1 Transmitter Interconnect 

When two transmitters are interconnected with a TPT-2 to 
form a main/standby pair, the composite and subcarrier 
generator output is routed to each transmitter in parallel. 
The RF output of each transmitter is routed to the respec­
tive RF input on the TPT-2. The transmission cable to the 
antenna is connected to the antenna type N connector of the 
TPT-2. Figure 4-6 details the interconnection of these 
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signals. Important: For proper operation with a TPT-2, • 
both transmitter RADIATE/ STANDBY switches should be in the 
STANDBY position. In addition, the interlock control be-
tween the transmitters and the TPT-2 should be wired as 
follows: 

Interlock Control 

TPT-2 
Terminal PCL-606 PCL-505 PCL-303 

A Al0-Jl-B Jl-B J403-F 

B Al0-Jl-D Jl-D J403-C 

C Al0-Jl-C Jl-C J403-D 

GND Al0-Jl-A Jl-A J403-A 

4.9.2 Receiver Interconnect, PCL-606, PCL-606 

A pair of PCL-606 Receivers used in a main/ standby con­
figuration can be interconnected to perform automatic 
switc '.; ._;,ver if a detectable failure occurs in the on-line • 
Recei •,; Prs. As shown in Figure 4-7, the antenna is routed 
to e ach Receiver through a power divider such as the 
Mosel ey model PD-1000. The use of a power divider is 
recommended so that the impedance as seen by each Receiver 
is approximately 50 ohms. 

The program outputs are paralleled using twisted pair 
shiel d~d wire. The multiplex outputs are paralleled using 
a BNC "T" connector. This is permissible since the 
multiplex outputs are switched internal to the Receiver. 
Only one of the Receivers at a time will have any output. 
The interlock control is achieved by first interconnecting 
the ground (GND) on the two Receivers. Then XFR IN of each 
Receiver is wired to XFR OUT of the other Receiver. GND, 
XFR IN, and XFR OUT are located on the barrier strip on the 
rear of the Receivers. 
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4.9.3 Receiver Interconnect, PCL-606/Other 

The PCL-606 Receiver · may be used with other Moseley STL 
receivers such as the PCL-505 and PCL-303 in a main/standby 
configuration provided that a TPR-2 (Transfer Panel Receiver) 
is used to perform the switching between the two receivers. 
A typical installation is detailed in Figure 4-8. Note 
that only one multiplex output can be used from the receivers; 
however, there are two par al 1 el multiplex outputs on the 
TPR-2 to provide the control and secondary audio multiplex 
outputs. 

4.10 REMOTE CONTROL OF THE STL TRANSMITTER 

The PCL-606 transmitter has been designed to be operated by 
remote control. Radiate/standby control capability, as 
well as metering outputs for power and AFC, are built in. 

Figure 4-9 shows the interconnections required for remote 
control of the transmitter. All connections to the trans­
mitter are made via Al0-Jl on the rear of the unit. The 
interconnecting cable should have not more than a few 
hundred ohms resistance per conductor. The panel itself is 
shown schematically; this entire assembly is available from 
Moseley Associates as the Model ECP-5 Extension Control 
Pane l . 

The EAD IATE/STANDBY switch will place the transmitter in a 
radiating condition when closed. It is electrically inter­
connec t ed with the control switch on the transmitter itself, 
which should be placed in STANDBY for remote control oper­
ation. The AFC and Output meters give relative indications 
of the::,2 two parameters. The two calibration potentiometers 
are s e t to give a suitable meter deflection, as for example, 
hal f -- ,:;cal e. 
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SECTION 5 

MODULE CHARACTERISTICS 

5.1 . INTRODUCTION 

This section provides theory of operation, schematics, and 
parts lists for the PCL-606 modules. 

5.2 MODULE DESCRIPTIONS 

The modules are discussed in the following order: 

TRANSMITTER 

A. Mono Audio Processor 

B. FMO Synthesizer 

C. Up Converter 

D. First Local Oscillator and Multiplier 

E. RF Amplifier 

F. Metering and Status 

G. Transmitter Control 

H. Power Supply 

RECEIVER 

I. Preselector Filter 

J. Preamplifier and First Mixer 

K. First Local Oscillator and Multiplier 

L. Double Converter 

M. Second and Third Local Oscillator 

N. FM Demodulator 

o. Mono Baseband Processor 

P. Metering and Status 

Q. Mute and Transfer 

R. Power Supply 
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MONO AUDIO PROCESSOR 

Schematic 91D7315 
Component Layout 20D2865 

The Mono Audio Processor Module sets the proper amplitude 
relationship between the three input signals: Mono program, 
MUX 1 and MUX 2. The mono program signal has selectable 
(in/out) 75 µs pre-emphasis and 15 kHz low-pass filtering. 
These signals are then linearly combined by U2 into one 
mono baseband signal, which is sent to the FMO to frequency­
fflOdulate the transmitter carrier. 

The mono program signal is terminated in 600 ohms by R93. 
U9 and 010 form a balanced differential amplifier. R79 and 
R80 form a 14 dB attenuator to decrease the signal levels 
being applied to the pre-emphasis and 15 kHz low-pass 
filter circuitry. When S3 is i~ the OUT position, one-half 
of U9 acts as a unity gain buffer. When S3 is in the IN 
position, U9 acts as a modified 75 s preemphasis: Fl (R75) 
is used to adjust the gain to +3 dB at 2 kHz, and F2 (R78) 
is used to adjust the gain to +18 dB at 20 kHz. The output 
of 09 is then sent to an active 15 kHz low-pass filter 
consisting of 06, U7 and U8. This filter uses a technique 
cal led "Impedance Transform" such that the .1% resistors 
act as inductors, the capacitors C37 and C51 act as resistors, 
and the ICs and associated components act as capacitors. 
The result is a 7-pole elliptical filter with a 15.9 kHz 
cutoff frequency. The transmission zeros for the filter 
are established as follows: FA (R67) is adjusted to 44.5 
kHz; FB (R61) is adjusted to 22.5 kHz; and FC (R54) is set 
to 26.5 kHz. In split mono applications, these adjustments 
are used to phase match the filters. Gain (R43) is used to 
compensate the insertion loss of the filter and is normally 
adjusted at 5 to 10 kHz. LF TILT (R46) is used to control 
the low-frequency characteristics of the filter and is 
usually adjusted at 100 Hz. S2 provides for the in/out 
selection of the 15 kHz filter. 

With a +10 dBm 400 Hz mono program signal at J6 and J7, the 
program level control (R31) is used to set the output level 
at J2 (baseband out) to 2.8 V p-p. This corresponds to 40 
kHz deviation of the carrier frequency. With a 1.5 V p-p, 
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26 kHz subcarrier input at J4, MUX 1 level control (R28) is 
used to set the output level at J2 to .28 V p-p, which 
represents 4 kHz carrier deviation by the subcarrier. With 
a 1.5 Vp-p 67 kHz subcarrier level at JS, MUX 2 level 
control (R24) is used to set the output level at J2 to 0.42 
V p-p, which equals 6 kHz carrier deviation by this sub­
carrier. All level adjustment controls possess enough 
range to accommodate a ±4 dB deviation in the input levels 
from normal levels previously defined. 

A signal phase select switch is incorporated to ensure a 
noninverted system baseband phase relationship ( input of 
the transmitter to output of the receiver). For a 950 MHz 
band operation, this should be set in the "B" position. 
Output samples from the module are also sent to the front­
panel metering and status module for indication of modul­
ation levels. Jl-12 carries mono program meter information 
and Jl-9 carries MUX meter levels. 
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RC-I 100..A. j R. C.~ <,,~ S-"-; ·~7 100.A... 

+-tSv 

R:.4-
:;1:2,. .n_ 

R.31 
'SK 

C.'-6 

-+-15V 

R.18 

F<'.2D 
:2:::z...n. 

-1sv 

+ 

Pe:.M. 
LEVEL 
AOJ 

C'2A-
10p.F 

C.I~ 

2'2./l. 
Cl\ 

+l~ R.I\ 

rl C.1., 

¢ . .vsov Rio f.J 

Rl4-
,1,.,i<. 

_ ..... _A A"----1 • I /50V 
0 K. 10/. 

C.1';2. 

'5 Pl= 

C...10 

R.12. 
:2, '2./l.. 

-sv 

R.5 

-ISV 

B 

_ O1.JTPvi 1..E:VE.L 

( MONO= 2.8 V P-P 
MU)( I • ,'28 V P-P 

MU,>".2.- .42 V P-P) 
TPI 

R4 

R=:> 
IOOfL 

e1 
Pt-iA.Se 
se. l-1!.C.i 

A. MONO LEI/EL 
2.e V p-C:, L 100"/o 

A.I 

J1-1:2... 
100 . .Jl- l MONO 51<:, L.EV e.1.-) 

e \.\UX l.E:1/EL.. ri JI- II 
l,\U)C I - o.,\J P-P 
l>i\U><.2.-1.oSV P-P {9-ND) 

. o,,,..r:./sov Rl7 C.15 

~ 
.o,,,...i= 

R.I~ 

I 
~ov 

IOOK 

L2.. 

,o A.L.1..-+ 15V 

U5E:D ON: Pe,1..-CoOC., TR"'->J!,V.IT,&:.R.. 

fvb;eley 
t> ~oc.es~ c-- .:.. 

.... ,;aa.~ ..... .:z 

wigfi
Stolen 2 Line Transparent
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62 

TP2 

~34 

~ 35 

NOTES 

I. UNLESS OTHERWISE SPECIFIED, RESISTOR VALUES ARE IN OHMS, 
1/4W, 10¾, CAPACITOR VALUES ARE IN MICROFARADS . 

2. F' C. BOARD 5105994 

3. SCHEMATIC 9107315. 

R43 
2K 

R~ 
5K 

~54 
2000. 

R61 

zoon 

r3,~ R5~~S8 RS~ 

~56 0 I/~; ~ 
C41 C46I .01 l't. I C45 0 

'--,--~ · · .1/SOV 
IK l"to RSI IK I¾ R59 

R67 

2000 

ITEM /<JO : 930J'f09 

Ma;eley 
COMPONENT LAYOUT 

MONO AUDIO PROCESSOR 
10L· •••C f : ' •. ... ·- . .. .. , .. - J: ,,.. -· s. J . :11Hf ■ ,uu, z 
,_ . , ... -- ,- .... I'\ 

' l,00 2.ts,'5 G 
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PARtNT ITEM: 9301409 PAbE: 2 
DATE: o/30/87 

QUANTITY REF COMPONENT 
NbR ITEM NBR 

COMPONE~T DESCRIPTION 
& COMMENTS ENGeORAWl~G NO. PER UM 

25 ~500013 RcS 931 OHM l/8w .1i 
R74 

lb ~510040 RES 825 OHM l/9W 1% 
R57 

l1 4500039 RES 340 OHM 1/8~ .l~ 
R53 

l8 4500047 RES 732 OHM l/8W el~ 
R52,R71 

29 4500021 RES 459 OH~ l/8W .l~ 
Ro2 

RN55E93108 

RN55C8250F 

RN55E34008 

RN55E73208 

RN55E4590B 

le000 EA 

le00O EA 

le000 EA 

2.000 EA 

le0O0 EA 

30 4510004 ReS 200 OHM 1/8 W li RN55E2000F leOOO EA 
R92 

jl 4510040 RES 600 OHM 1/Bw 1% RN55E6000F leOOO EA 
R93 

32 ~500112 RES 4.99K OHM l/8W .1~ RN55E49918 9.000 EA 
RS.R9.R42.R8l•Rd2•R83,R84,R85•R9l 

33 4500062 RES le5oK l/8W .1% RN55El561B leOOO EA 
Ro9 

34 ~510087 RES 4el2K OHM l/8~ lt RN55E4l21F 3e000 EA 
R33,R44,Rd0 

35 4510209 RES 107K OHM 1/dW li RN55Cl073F 2.000 EA 
R94,R95 

~6 4510293 RES 2.00K OHM l/8W 1% KN55C2001F 1.000 EA 
R32 

37 4410023 RES 10 OHM l/4w 10% RC07GF100K 6.000 EA 
R~8,R50,R56,R58•R63,R65 

38 4510057 RES 22elK OHM l/8w 1% RN55E2212F 1.000 EA 
R45 

J9 4510065 RtS laOOK Ori~ l/9W 1i RN55El001F 7.000 EA 
R~7,R51 9 R55.R59 9 R66,R68,R79 

40 4500054 RES 1.42K l/8W .1i RN55El~21B laOOO EA 
RoO 

41 4510750 RtS 657 OHM l/8w 1% RM55t6570F 1.000 EA 
R64 

42 4310280 CAP eOOl lOOV C315Cl02MIR5CA 2.000 EA 
c1.c2 

43 43i0l65 CAP .OlUF/lOOV w/0.lIN LO SPCG CY15Al03M 4e000 EA 
C3.C4,Cl5.Cl6 

44 4250718 CAP POLYCAR~ .Ol/iOO i% 25UB103F a.ooo EA 
C37,C40,C41,C44,C46,C48,C50•C51 

45 4310264 CAP .1 50V l5U 20~ 5020ES50RD104M 2s.ooo EA 
Co,C8,C9,Cli.Cl3,Cl~.c11,c1q,c2i.C22.C23,C29. 
CJO.C33.C35.C38,C39,C42,C43.C45,C47,C52,C54,C56, 
C58 

48 4250726 CAP POLYCARS .0068/lOOV l~ 25UBo82F leOOO EA 
C49 

~9 42~0079 CAP TANT EPOX-OIP l0/25V 20~ l96DlJ6X0025KAl 1.ovo EA 
C24 

50 4210043 CAP MICA uIP SPF+/- Oe5 OM-15-0500 9.000 EA 
c1.c12,c1s.cza.c34.cs3.c5s,cs1,cs9 

51 4210100 CAP MICA DIP 22PF 5; UM-15-220J 4e000 EA 
cs.c10,c21.c32 
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PARtNT lTE~: 9J0l409 PAGE: 3 
DATE: o/30/87 

1.iUANTITY REF CuMPONENT 
NoR ITEM NSR 

COMPONENT DtSC~IPTION 
& COMMENTS ENG.uRAWING ND. PER UM 

52 4210308 CAP MICA DIP 150PF 5% OH-15-151J 
C20,Co0,Co!. 

~3 3010003 010 1002 200V lA SI 0039 1002 
CRl ,CR2,CR3,CR4 

54 3090222 CONN 12PIN SNGL ROW ~TANG HOR 1-87233-2 
Jl 

55 3090230 CONN SMB PC RT ANG MALE BLKHD 2110-1511-000 

so 

57 

58 

o0 
ol 
o2 

3290152 

.i2500lo 

3190782 

3190253 

1310093 
l 1J0-<t9 l 
1050129 

J2.,J4,J5,Jo,J7 
JACK TEST WHITER ANGLE 
TP1,TP2,TP3 
SKT DUAL IN LINc d PIN 
Ul,U2,U3,U4,U5,Uo,U7,U8•U9,Ul0 
Sw UPOT PC 
S2,S3 
Sl,llj SLD 
S l 
CLIP PCL-600 
WSHK SST 5710-35-16 
SCR PNH PHPS 4-~0 X 1/4 SST 

430-10 l 

640463-1 

573-21190301100 

23 021 114 

OSC2 882 B 
5710-35-16 

3.000 EA 

4.ooo EA 

1.000 EA 

5e000 EA 

3e000 EA 

10.000 EA 

2.000 EA 

1.000 EA 

16.000 EA 
5.000 EA 
2.000 EA 
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FMO SYNTHESIZER 

Schematic 91D7283 
Parts List 20D2854 

The FMO Synthesizer module consists of three main sub­
groups: the RF group, the digital group, and the loop 
filter. The RF group includes the osc~laltor (FMO), 
buffer, reference oscillator, and low-pass filter. The 
digital group includes a level translator, a presettable 
divide-by-N counter, and a phase/frequency comparator. 

These three groups provide a functional module that has 
good short-term stability, low noise, and is tunable over a 
wide frequency range. Selecting the appropriate divide 
ratio synthesizes the crystal-controlled reference oscil­
lator and ensures long-term stability. 

The FMO ( frequency modulated oscillator) consists of low­
noise field ef feet transistor Q4 in an RF grounded base 
configuration. The drain of Q4 is connected to the resonant 
circuit inductor and capacitors. The capacitance for this 
circuit is provided by C42, C43, C44 , and C45. The 
inductance consists of a stripline inductor on the PC 
board. Feedback to cause oscillation is from the drain to 
the source consisting of C44 and C45. The normal frequency 
range of the oscillator is 60 to 80 MHz. 

Modulation is applied to CR9, which is a variable capa­
citance diode. CR9 is coupled to the resonant circuit by 
C42 . R44 adjusts the bias on CR9 and is set for minimum 
modulation distortion, usually approximately -5 volts. R53 
adjusts the amount of modulation on the bias voltage applied 
to CR9. 3.5 V peak-to-peak input at J4 will produce 100% 
modulation (50 kHz deviation), or 2.8 V peak-to-peak input 
at J4 will produce 100% modulation · (40 kHz deviation). 

Integrated circuit Ult is a buffer amplifier and drives Ql 
and low-pass filter LS and L6, which attenuate the har­
monics of the FMO. The frequency stability of the FMO is 
maintained by CR8, which is attached to the stripline 
inductor through C39. A voltage generated by the AFC 
circuitry changes the capacitance of CR8, which is also 
part of the tuning of the FMO resonant circuit. This AFC 
circuitry changes the capacitance of CR8, which is also 
part of the tuning of the FMO resonant circuit. This AFC 
voltage is dervied by phase comparing the divided output of 
the FMO with the divided output of a crystal reference 
oscillator. 

PCL-606, PCL-606/C 
(960) 

B-1 33A1001A 
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Ql is a buffer amplifier which acts as a level translator 
to TTL levels to drive U6. U6 is a decade counter prewired 
to divide by 10. Its output is connected to the input of a 
four-decade presettable divide-by-N counter, Ul through U4. 
Setting of the divide ratio is done by Sl through S4. Sl 
sets the most significant digit. The overall divide ratio 
may be set to any number up to 99,990. The usual divide 
ratios are 60,000 to 80,000, which will lock the FMO be­
tween 60 MHz and 80 MHz. 

US is a five-input NOR gate used to drive the load line. 
It is connected so that the counter divides by N exactly. 
Since the duration of the load pulse is too short to drive 
phase/frequency comparator 09, it is stretched to approxi­
mately 50% duty cycle by 07. U7 is a nonretriggerable 
one-shot. The frequency of the square wave at pin 14 of 09 
is 1 kHz when the AFC is locked. 

Crystal Yl, Q3 and Q2 comprise a reference oscillator and 
buffer. Frequency Trim control C21 is used to set the 
output frequency of this oscillator to 4.096 MHz. This is 
divided by 4096 in US, which delivers a lkHz reference 
frequency to pin 3 of phase/frequency comparator 09. 

The average de voltage -at the output of 09 pin 13 is 
internally biased to half the supply voltage, and deviates 
from this by an amount which is proportional to the phase 
difference of the two lkHz signals at pins 3 and 14. 

Loop filter 010 is an integrating low-pass filter that 
removes most of the lkHz component of the phase comparator 
output. It also provides de gain to decrease the very low 
frequency noise of the FMO. Further filtering of the AFC 
voltage is then delivered to CR8 through R54, closing the 
AFC loop. AFC level adjust C43 is used to place the phase­
locked loop in the center of its operating control range. 
This is indicated by a nominal +7 V level at TPl (AFC 
Level). 

The average voltage at 09 pin 1 is +S V when the loop is 
locked. If the loop becomes unlocked, the average voltage 
drops to 2. 5 V. This causes the output of 010 pin 1 to 
change from pl us to minus, which 1 ights the red LOSS OF 
LOCK LED on the module. When lock is lost, the voltage at 
Jl-11 and Jll-12 drops from +S V to O V, causing the 12.5 V 
power supply voltage to drop to 1. 5 V, which removes the 
8watt RF output. 

PCL-606, PCL-606/C 
(960) 

B-2 33Al001A 
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~OSELcY ASSOCIATE~• INC. 
111 CASTILIAN DRIVE 
SANTA BARciARA• CA 93117-3093 
(d05) 9o8-9b2l 

PAGE: L 

DATE: 6/30/87 

PARENT ITEM: 9301510 OESCRIPTION: ASSV F~O/SYNTH o0-90 MHl 
cNGeORAWING NO.: 2002854 T 

UUANT[TV REF COMPONENT 
NtjR ITEM NBR 

COMPONENT DESCRIPTION 
& COMMENTS ENG.DRAWING ND. PER UM 

l 
3 

4 

5 

6 

1 

3473170 
3150133 

3290152 

3390549 

3340775 

3250495 

PCB FMO/SYNTH PCL-606 
S~ lOP BCD ROT OUTPUT •QRANbEM 
SL•Sz.,53.,54 
JACK TEST WHITER ANGLE 
TP1.TP2.,TP3 
LEO RED 2.0~20 •IDE RT/HOLDER 
CR4 
XTAL 4e09o HC-25 FMO PCL-606 
Yl 
SKT PIN .os~oox.200L GOLD FIN 
Yl 

8 j2S0016 SKT DUAL IN LINE d PIN 
UlO 

9 3250024 SKT DUAL IN LINE 14 PIN 
us.uo.u7 

iO 3250032 SKT DUAL IN LINE lo PIN 
Ui,U2,U3.U4,U8•U9 

11 36bll21 IC DEC/di-QUIN COuNT/LATCH 
Uo 

12 3680261 IC ciIN COUNT/DIVIDER 
U8 

13 3680253 IC ~H~SE-LOCKED LOOP 
U9 

51D5951 G 
230012G 

430-10 l 

550-0406 

30A0078 AO 

450-3286-0l-03 

640463- l 

640357-1 

6403 58-1 

74$196 

CD4020BE 

C040468E 

14 36603dd l(;. SN74i21N MONOMuLTI ST SN7412lN 
U7 

i5 3600960 IC 5N74LS2oON OU SIN NOR SN74LS260N 
us 

16 jo6ll05 IC OEC 481T UP/OWN SYNC COUNT N74LSlb8AN 
u1.u2,u3.,u4 

17 3730967 IC DUAL OP AMP NE5532AN 
UlO 

LB 3730769 IC SL560C SL560C 
Ull 

19 4020640 IDCTR MINI-KEO el UH 5% MR eiO 5i 
L5.L6 

20 4020467 FERkOX CU~E 500 OHM YK200 10/3B 
li•L2,L3.,L4 

21 J64Qj07 XT U310 U310 
Q4 

~2 3630070 XT NSLN3563 e2Wo00M030V50M2P 2N3563 
Qi 

23 36J000l XT NS2N9ld .4W600M030Y50M2P 2N9ld 
Q2 ,1a13 

24 1610250 DID 30V o/30 PF T092 MV209 
CR8,CR9 

MV209 

leOOO EA 
4.000 EA 

3.ooo EA 

1.000 EA 

1.000 EA 

2.000 EA 

le000 EA 

3.000 EA 

6.000 EA 

1.ouo EA 

leOOO EA 

1.000 EA 

leOOO EA 

1.000 EA 

4.000 EA 

leOOO EA 

1.000 EA 

2e000 EA 

4.000 EA 

leOOO EA 

leOOO EA 

2.000 EA 

2.000 EA 
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PARtNT ITEM: 9301516 PAGE: 2 
DATE: b/30/87 

\JIUANTITY Rt:F COMPONENT 
"4dR ITEl'I NBR 

COMPONENT DE SC R 1 P.T I ON 
& COMMENTS tNGeORAWING NJ. PER UM 

~5 360017d 010 ZlN4733A s.1v 1~ 5% AlAY 1N4733A Z5.1A 
CR3 

26 3600145 010 lN4154 25V 4NS SI 0035 lN4154 
CRl .c R2 .CR5 .CRlO 

21 425048b CAP POLYCARS el/lOOV 3% 22U9104H 
C15 

28 4350401 CAP CHIP lOOPF 5% P90 100B101JP500X 
C39 

29 4210100 CAP MICA DIP 22PF 5% DM-15-220J 
C62 

30 4410130 RES 120 OHM 1/4~ 10% RC07GF121K 
Roi 

jl 4370359 CAP VAR l.0-60PF ~LASS EM8BANO TP60C 
C~3 

32 4350500 CAP AOJ 5-60PF GX060000 
C21 

33 4210530 CAP MICA OIP 620PF 5~ DM-15-821J 
C25 

J4 4210308 CAP MICA DIP 150PF 5% DM-15-l51J 
C23 

35 4210068 CAP MICA DIP l2PF 5i DM-l5-120J 
C22 

36 4210266 CAP MICA OIP lOOPF 5t DM-15-lOlJ 
Cl4.C58 

37 ~210084 CAP MICA DIP 18PF s, OM-l5-l80J 
C56 

38 4210555 CAP MICA DIP lOPF 5~ 
C57 

39 4210217 CAP MICA DIP o2PF 5i 
C55 

40 4210175 CAP MICA UIP 43PF 5% 
C59 

OM15-100J 

DM-15-620J 

OM-1 5-430J 

41 4210142 CA? MICA DIP 33PF 5i OM-15-330J 
C'tl 

42 3291069 FILTER FEED THRU SM THO d59619-l 
FL1.FL2.FL3•Fl49FL5 

43 42tl004o CAP TANT EPOX-OIP 2.2/35V 20% 19o0225X0035JAl 
C33 

44 42ij003d CAP TANT EPOX-OlP l/35V 20% l96Dl05XOOJ5HA1 
C36 

45 4210167 CAP MICA DIP 39PF 5~ 0~-15-390J 
Coo 

46 4260095 CAP TANT EPOX-OIP 22/35V 10~ l9oD22oX9035PE4 
C32,C~O 

47 42d015l CAP TANT EPOX-OIP 100/ZOV 10% 19o0107X9020TE4 
C31.C37•C47•C48 

48 42d0079 CAP TANT cPOX-OIP l0/25V 20~ l96DlJoXD025KAl 
c11.c20.c20.c2a.c29.c3s 

49 42d0129 CAP TANT EPOX-DIP 47/oV 20t l96D47oX0006JAl 
c1.ca.c9.c10.c11,c12,c13.c16 

50 43l027i CAP eOl 50V X7R 10% 5018EM50R0103K 
c1.c2,c3.c4.cs.C6iC24,C34.C49.Cbl 

leOOO EA 

4.000 EA 

leOOO EA 

leOOO EA 

leOOO EA 

leOOO EA 

leOOO EA 

1.000 EA 

1.000 EA 

1.000 EA 

l.000 EA 

2.000 EA 

leOOO EA 

leOOO EA 

1.000 EA 

leOOO EA 

leOOO EA 

5.000 EA 

leOOO EA 

leOOO EA 

leOOO EA 

2.000 EA 

4.000 EA 

6.000 EA 

a.ooo EA 

10.000 EA 
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PARtNT ITEM: 9~01516 PAGE: 3 

RcF COMPONENT 
NtlR ITEM NBR 

51 

52 
53 

54 

55 

57 

58 
59 

61 
o2 
o3 

o4 

65 

06 

67 

68 

70 

71 

72 

73 

74 

75 

76 
17 

18 

79 

4310264 

2201119 
4350666 

4350575 

4350419 

4350591 

4630695 

1641927 
3090230 

l 300d53 
J. 050129 
4410387 

4410411 

4410486 

4410429 

4410431 

441035.3 

4410452 

44l0L47 

4410379 

4410270 

4410262 

4410254 

44100!:jQ 

2091064 
4410338 

4410015 

OATE: 6/30/87 

I.IUANTITY COMPONENT DESCRIPTION 
& COMMENTS ENG.U~AWI~G NO. PER UM 

CAP .1 sov l5U 2oi 5020cS50~Dl04M 
C18,CL9,C27,C30,C51,C52,C53,C54 
CABLE BOTH eNO PIGTAIL 11.s 24Cl064-ll.5 C 
CAP CHIP .OOl UF 5% P90 100B102JP50X 
C38,C50 
CAP CHIP 47 PF 5% P90 l00B470JP500X 
C45 
CAP CHIP 220PF 5% P90 100B221JP200X 
C44,C46 
CAP CHIP lOPF 54 P90 100B100JP500X 
C42 
PUT CtR PC PIN lOK OHM .7SW20T 43Pl03 
R44,R53 
w BUSS i2GA 298 
CUNN SM~ PC RT ANG MALE BLKHO 2110-1511-000 
Jj 

ASSY CABLc FMO/SYNTH PCL-606 2481089 A 
SCR PNH PHPS 4-40 X 1/4 SST 
RES 12K OHM l/4W 10% RC07GF123K 
R5l 
RES 22K OHM l/4w 10~ RC07GF223K 
R.18 
RES 82K OHM l/4W 10; RC07GF823K 
R29 
KtS 27K OHM l/4w 10% RC07GF273K 
R42 
RES 33K OHM l/4W 10% KC07GF333K 
R41 
RES 6.8K OHM l/4W lOi ~C07GFo82K 
R.i.5 
RES 47K OHM l/4W 104 KC07GF473K 
R27.R30 
RES lK OHM l/4W 10% ~C07GF102K 
R28.R31,R33.R34,R37,R38,R48,R52.R55.R66 
RtS lOK OHM l/4W 10; KC07GF103K 
R22,R24,R25,R26,R56,Ro7 
RcS l.8K OHM l/4W lOi RC07GF182K 
R20 
RES le5K OHM l/4W lOi RC07Gfl52K 
R23 
RES le2K OHM l/4W 10% RC07GF122K 
RL9,Rtt7 
RES 47 OH~ l/4W 10% RC07GF470K 
Ro8 
COVER BOTTOM FMO/SYNTH PCL-600 OSC2d8~ 0 
ReS 4.7K OHM l/4W 10% RC07GF472K 
Rl2 
RcS 2.2K OHM l/4W 10% RC07GF222K 
R.L4,R43,R46,R57 
RES 4e7 OHM l/4w 10~ RC07GF4R7K 
R4.R6,Rl0,R.l.3 

a.ooo EA 

1.000 EA 
2e000 EA 

1.000 EA 

2e000 EA 

leOOO EA 

2e000 EA 

.417 FT 
1.000 EA 

leOOO EA 
2e000 EA 
leOOO EA 

leOOO EA 

le000 EA 

leOOO EA 

leOOO EA 

le000 EA 

2e000 EA 

10.000 EA 

6.000 EA 

leOOO EA 

1.000 EA 

2.000 EA 

1.000 EA 

le000 EA 
le000 EA 

4e000 EA 

4e000 EA 
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?ARE~T ITtM: 9301516 

REF CUMPONENT 
NljR ITEM NBR 

COMPONENT DESCRIPTION 
& COMMENTS 

dO 4510004 RES 200 OHM 1/8 w 1% 
R59,Rb0 

dl 4420162 RE5 l~O OHM l/2W 10~ 
Ro2 

d2 4410122 RES 100 OHM l/4W 10% 
RJ.,R2,R3,Rl7,R21,R35,R36,R58 

d3 4410049 RES 22 OHM l/4W 10% 
Rd,Rlo,R32,R39 

d4 4410064 RES 3J OHM 1/4W 10% 
R69 

db 

tJ7 
d8 
d9 
90 
91 

92 

93 

94 

95 

96 

4400010 

4540183 

1130491 
1310093 
20~0991 
2090967 
441.0103 

4410494 

2202307 

2110237 

4460741 

4401018 

R~S 10 OHM l/4W 5~ 
Rll 
RES SIP 4e7K OHM l/4W 10% 
R5,R7 
WSHK SST 5710-35-16 
CLIP PCL-606 
FRAME FMO/SYNTH XMTR PCL-006 
FRAME BASE MODULE PCL-606 
RES 220 OHM l/4W 10% 
R9,R70 
RES l00K OHM l/4W lOt 
R40,R45,R54 
A5SY COAX SMB/S-SMB PC/RT 10 
J2 TO J4 
HEATSINK T0-5 PUSH-ON 
Ull 
RES lS OHM L/4W 5% 
Ro4,Ro5 
RES 91 OHM l/4W 5~ 
R63 

PAGE: 4 
DATE: o/30/87 

QUANTITY 
ENG.DRAWING ND. PER UM 

RN55e:2000F 

~C20Gfl51K 

RC07GF101K 

RC07GF220K 

RC07GF 330K 

RC07GF100J 

750-l0l-4e7K 

5710-35-lo 
05C2882 B 
0502 870 G 
05C2867 E 
RC07GF221K 

RC07GF104K 

2481091-3 Al 

.:11158 

RC07Gfl50J 

KC07GF 9 l0J 

2.000 EA 

1.000 EA 

a.ooo EA 

4.000 EA 

leOOO EA 

leOOO EA 

2.000 EA 

leOOO EA 
20.000 EA 

leOOO EA 
le000 EA 
2.000 EA 

3e000 EA 

leOOO EA 

leOOO EA 

2.000 EA 

leOOO EA 
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UP OONVERI'ER 

Scherratic 91C7384 
91B7381 

Assembly 20C2934 
20C2935 

Parts List 9104753 
9302027 
9302068 

The Up Converter module, 950 MHz, consists of three separate sub-­
assemblies. First is the Up Converter mixer, 950 MHz, which consists of 
a double balanced mixer (Ul) • Next is the Up Converter filter, 950 MHz, 
which is a five-pole, interdigital, tunable bandpass filter designed s::> 
that the 1020 MHz ID signal and the 1090 MHz sum of the ID and FM) 

signals are more than -60 dB belav the 950 MHz carrier frequency. The 
last subassembly is the Up Converter amplifier, 950 MHz, \\hich is a 
three-s~ge broadband RF amplifier with the first tv.0 stages operatin3 
class A linear and the outplt stage operating in canpression to minimize 
any changes in gain over a wide tenperature range • 

The outplt of the 60-80 MHz fre:pency modulated oscillator · (FMJ) 
(O ±2 dBm) is fed into the double-balanced mixer along with the 1020 MHz 
fixed local oscillator signal ( +8 ±2 dBm) • The resulting 940-960 MHz 
signal level is typically -10 dBm. The signal is then filtered and 
amplified to a naninal +16 dBm outplt, which in turn is fed to the RF 
Amplifier module. A high degree of repeatability and reliability is 
achieved by using advanced microstrip design technology in the broadband 
amplifier. 

An outplt p:::,wer detector (CRl, R8, C14) is provided for the Up Converter 
amplifier. Relative _ power is detected and relayed to the front panel 
meter via the t-Etering and Status l:oard. In the IPA LEVEL position, the 
front panel rreter shows a relative power indication for the Up Converter 
amplifier and should read in the shaded area of the lower reference arc. 

Supplement, PCL-606, 606/C 
(960) 

-Cl- 33A1054 
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,..1 I- 3 FL I 

+1'2..SV - -i--
SOOpF 

JJ - 1 
GND 7 

J7 

"""1 
-7.S db.,.,,,, 

NOM. 

A7 
IX 

Cl .l.. .l..+C'Z 

.OJ T T-+.7 
CHIP r 

LI 
RFC 

3 . COMPONENT LAYOUT: 20-C2~35" 

Z . P.C. BOARD: SIC '-0'18 

/. UIJLt55 OTME.R WISE. ~PECIFlf.D: 

RI 
'f70 

Jiz.W. S?. 

R'2. 
390 

¼w,S1o 

+ :;, t t~·~ 
CHIP~ 

ReS1STOR VALUE.$ ARE. IN ow~cr., '/"' WATTJ S '1/. 
CAP,t.C.ITOR 1/A\.Ul:.S ARE IN "11C.ROF,t.RAD'S 

NOTC.S'. 

R'3 

680 

R4 
I K 

• 
RS 

/50 

QI 
2N3'306 

+ 

+ c.,J. j_cs 

CHIP .O/y4.7 

CS .l.. ..LC~ 

C. 12. 

.o, T T 4., 
C.HIP ~ 

R9 
3K 

r2.2 pF 
CHIP 

L3 

3102. 

1..t 
RFC 
5UH II 

C.13 

47pF' 
CHIP 

• 

JS 
RF OUT 

.-10 Ji.,.., 
1-JOM . 

RS 

6.8~ 
10¼ 

CR I 
5082.- 2 83S 

L- 5 
i!.BS'O 

Cit 

CHIP I .DI 

l"L 2. 
.} I - 'f 

~ t PA LEVE.l. 

fi"OOpF 

~ 5i 
°'O Moseley IL_ 

~:, ·sCMEMATIC, 890· !'40 MIia 
i. 0 ~ UP-CONVE.RTER AMP 
j I,-.. • i 1'0l., ru.tf. * ,,.. .D • ... _m :I: :!!!: .: * .....,_ 

91C738',1- I A 

wigfi
Stolen Vertical
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Z. PLC 
7 

FL- '0.Q 
' 

+c.a 
-4.7 

COMPOt-JE.NT 
SIDE 

,----137 2. PLCS. 

AR 2. 
MWA '320 

ARI 
MWA '310 

~ TERMUJA.L (ln."1 3<-) IS SOLC>ERE.D TO FR,-ME ( ITEM 1). 

@ C.I 
.01 
D 

t~H 
C.10 

47p~ 

cc, 
C47pF 

@ 

a 
CII 

47pF 

CIRCUIT 
SIDE 

C.S. 

41----

?1'---::~----ITO 5ND 
~ TERIAINAL 

cs C7 @ 
.01 -01 
a a 

tL4 Sp.H 

C.12. .~+♦ C $o/. L'3 2.'2..pF 0 Q2 3-205<o 
H)(TR 

Cl3 
3102. C47pF GMO 

C..R.I 
:::Cl--= 508'2- QCl-4 

Z83S .or 

& SPOT SOLD£R STlc.KLE. FINC:,1:.RS (ITEM 35} ON INS I Pt SURF~E. OF FRlME. AT * LOC.A.TIONS1 10 PLC.$ COVI?. SIDE (p PL.C.S C.IRC.Uli SIDE. 

~ IWSTALL STICKLEFIWGER"Ei (ITEM '35) ON BOTTOM OF FRAME 01-J 'THE LON(:, Slt>ES Oi-lL'i (C.IRC.Uli s10e). 

/b I NS TALL STICK LE FINGER~ (\TEI.\ 35) ALL 4ROUNC> TOP ED<:>E DF F'RAME. (C.OMP. '::,IDE). 

SURFACE MOUNT ACC.EPT AB, LE. 01-J LI, L 2 ~ L 4. 

AR I <; AR2. TO BE FLUSH WITH P. C. BOARD. 

TORQUE R~QUIR.E.MENT ON ITEM 6 TO e,E. 3 IN.-LBS. MA~IMUM. 

INSTALL COVE.R 01-,J C.IRC.UIT SIDE. SO TV.T MOUNTlt,J(:, HOLES ARE POSITIDNEO OVER -STANDOFF'S (ITEM '31) • 

• INSTALL (.OVER ON COMFONE.t-.li SIDE. SOTI-IAi ACCES~ HOLE I'S POSITIONE0 CNE.R R7. 

4. USE. SILVER BE.ARING SOLOE.R 

3. SC.HE MATIC ~ 9 IC 7'3 8 4-

2. PC. BO: SICG:>048 

SN (o2 PER Q~SS7 I ON ALL 

I. UNLESS OTHE.RWIS E. SPEC.I Fl ED~ 

NOTES: 

RESISTOR VA.LUE.S ARE It.I OMIVIS,, 1/..q. W, 5, 0/o 
CAPACITOR VA.LUEC:> ARE IN MICROf:ARADS 

SURFACE MOUNl'ED COMPONENTS. 

u 

ITEM NO: 930 2027 

~ 
COMP0"1E.Ni LAYOUT 

UP- CONV. AMP ER0-9(.,0 IAH't 

)(. 

2935 C 
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MOSELEY ASSOCIATES• INC. 
111 CASTILIAN ORlvE 
SANTA ~AR~ARA• CA 93117-3093 
(c,05> 908-9621 

PAGE: l 

DATE: b/30/87 

PARtNT ITEM: 9104753 DESCRIPTION: ASSY UPCONVERT 890-960 MHZ 

Rt: F COMP ONE NT 
NdR ITEM NBR 

l 
2 
3 
4 
5 
6 
7 
8 

2091924 
22J263d 
9302027 
9302092 
9302068 
.l.050186 
1050129 
2201980 

ENGeORAWING NO.: 20C29J4 A 

I.IUANTITY COMPONENT DESCRIPTION 
& COMMENTS ENG.DRAWING NO. PER UM 

PLATE MOUNTING UPCONV 
ASSY COAX SMB/RT-SM8/RT 5• 
ASSY UP-CONV AMP d90-960 MHl 
ASSY PRESEL 9oOMHL 
ASSV UPCONV MIXER 890-960 
SCR PNH PHPS 4-40 X 1/2 SST 
SCR PNH PHPS 4-40 X 1/4 SST 
ASSY CA SMB/RT-SM~/S 6" 

05C3ll 5 
241:H 074-6 
20C2935 
20C2947 
20(2944 

2481075-l 

A 
B 
C 
A 
B 

0 

1.000 EA 
1.000 EA 
le000 EA 
le000 EA 
1.000 EA 
4.000 EA 
e.ooo EA 
l.000 EA 
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Mu S EL E Y A~ SOC I AT E S • I NC • 
111 CASTILIAN O~IVE 
SANTA BARtiARA• CA 93117-3093 
( d05) 9o8-9o2 l 

PAGE: l 

DA TE: o/ 30/ 81 

P~RENT ITEM: 9302027 DESCRIPTION: ASSY UP-CONV AMP d90-960 MHZ 

RcF CUMPONENT 
~bR ITEM NBR 

cNGeDRAWIN~ NO.: 20C2935 ~ 

QUANTITY COMPONENT DESCRIPTION 
f:. COMMENTS ENG.DRAWING ND. PER UM 

--------- ------------------------------ --------------- -------~ 
l 
2 
3 
4 
5 

6 

1 

8 

9 

10 

11 

12 

13 

L 4 

15 

2091932 
2091940 
J473dlb 
2 301059 
4010971 

3090230 

4350088 

3630464 

3640299 

't050209 

't020368 

3610045 

3731163 

J731L71 

't630067 

FRAME UPCON\t AMP 
COVER ENCL UPCONV AMP 
PCS UP-CONVERTER AMP 
ASSY CA UPCON\t AMP 
Cull AIR 
L3 
CONN SMd PC RT ANG MALE 
J7.J8 
CAP FD THRU 500PF 
FL1.FL2 
XT LN.3906 
Ql 
XT HXTR-3102 
Q2 
CHOKE RF 7e2 UH+/-20~ 
LJ..L2,L4 
FcRROX-CUdE 850 OHM 
LS 
DIO 5082-2835 FAST 
CRl 
IC HYBRID LlN AMP 
ARl 
IC HYBRID LIN AMP 
Ak2 
POT CtR PC PIN lK OHM .SW 
R7 

16 4450078 RtS 18 UHM l/8W 5~ 
Ro 

17 4410353 RES 6e8K OHM l/4W 10% 
R8 

18 44o0ijl2 RES 150 OHM l/4w 5% 
RS 

19 4400135 RES 6d0 OHM l/4W 5~ 
RJ 

20 4460143 RES lK QHM 1/4~ 5~ 
R4 

21 446021& RES 3K OHM l/4W 5~ 
R9 

22 4470060 RES 390 OHM l/2W 5% 
R2 

23 4470076 RES 470 OHM 1/Zw 5% 
Rl 

24 4350161 CAP e0lUF CHIP 
Cl.~3,C5.c.7,Cl4 

05ti3.Ub B 
0583117 B 
51Co048 A 
2461119 A 
03-2056 A 

tiLKHO 2110-1511-000 

2425001X5U0501A 

2N390b 

HXTR-3102 

0383012 B 

VI( 200 20/4B 

50d2-2835 

MWA 310 

MWA 320 

J386R-l-102 

25 't35077J CAP CHIP 2•2 PF +/-.25PF P90 
Cl2 

RC05GFi80J 

RC07GFb82K 

RC07GF 151J 

~C07GFo8lJ 

RC07GF102J 

i<C07GF:i02J 

RC20(aF391J 

RC20GF4 7 l J 

wil008Fl03MP 

10082R2CP500X 

le000 EA 
Ze000 EA 
1.000 EA 
1.000 EA 
le000 EA 

2.000 EA 

2.000 EA 

le0OO EA 

1.000 EA 

3e000 EA 

leOOO EA 

1.000 EA 

le000 EA 

le00O EA 

le0O0 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

le000 EA 

le00O EA 

le000 EA 

1.000 EA 

5e000 EA 

le00O EA 
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PARENT ITtM: 9302027 

REF COMPONENT 
~bR ITEM NBR 

26 

l. 7 

30 
31 
32 
33 
.34 
35 
3b 
31 

4350575 

4280053 

16'tl943 
10)0129 
1230119 
l 560259 
1010297 
1290097 
3290560 
121017d 

COMPONENT D~SCRIPTION 
& C0"4MENTS 

CAP CHIP ~7 PF 5l P90 
C9,Cl0,C1.i.,Cl3 
CAP TANT EPUX-DIP 4e7/35V 10% 
C2,C4,Co,C8 
_. t3USS 26GA 
SCR PNH PHPS 4-40 X 1/4 SST 
SPCR l/4 RNU 4-40 X 3/8 BRS 
TBG TEFLON 26AWG NAT 
SCR PNH SLT~ ~2 X 1/4 TYP B 
STICKLEFINGER lb LI 
TERM SWAGc 
TERM SOLDER 

PAGE: 2 
DATE: o/30/87 

I.IUANTITY 
ENG.DRAWING NQ. PER UM 

l008470JP500X 

l9o0475X0035JAl 

299/ 1 

2 371 
TFT200-26 

97-380-A 
1300A 4e5 
STU-125-4 

4.000 EA 

4.000 EA 

.Ot:>O FT 
4e000 EA 
4e000 EA 

e040 FT 
2.000 EA 
1.soo EA 
leOOO EA 
2.000 EA 
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~0SclcY A~SuCIATES. INC. 
l~l CASTILIA~ ORIV= 
SANTA dARclAkA• CA 93117-j093 
loO.:>l go8-9o21 

DATE: 7/17/87 

0=SCRIPT[~N: ASSY UPCJ~V MIX~~ 890-960 
fNG.O~AWIN~ ~□.: 20C29~~ d 

'<-c F CuMPOl\it:NT COMPO~h.iT 0 r: SC R l P TI ON uiUANTITY 
:-..1:iR IT E ,-, N9K f;. CJM."l=NTS ENG.Q~AwlNG NJ• PE~ UM 

--------- ------------------------------ --------------- --------
l j473ddl Pea UP-l-ONV M.i.XtR 8Y0-9o0 '::>1C6U5l A 1.000 E 14 

2 2091301 ENCL uP-CUNV MIXEK 100-500 MYZ 05C29oJ 0 1.000 E,4 
3 33S0l.83 MlXtR SRA-12 1.000 ::A 

Ul 
4 j09023u CONN SMo jJ C R f ANG MA LE :jLKHO llD-lSU-000 3.000 EA 

J2 • J3 • J4 
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FIRST LOCAL OSCILLATOR 
AND MULTIPLIER 

Schematic 9107288 
Parts List 2002828 

The output LO signal is derived from a crystal-control led 
oscillator, whfch uses an oven-mounted crystal for fre­
quency stability. The signal is buffered and then 
quadrupled by a pair of active push-push doublers. Fil­
tering is provided between each multiplication to remove 
unwanted harmonics. The signal is amplified and fed to a 
step-recovery diode multiplier, and the output is filtered 
to select the desired harmonic. The signal is then attenu­
ated to control the output impedance and to reduce the 
power to the level required by the mixer. 

On-board power supply regulation eliminates frequency 
drifts due to line voltage variations. 

The output local oscillator signal is derived from crystal­
controlled oscillator Ql. This third overtone crystal is 
temperature stabilized by a 65°C proportionally controlled 
oven. The output frequency is adjustable by tuning FREQ 
ADJ L6; this adjustment causes only small output ampli­
tude variations. Oscillator buffer Q2 isolates the 
oscillator, preventing frequency pulling when adjusting the 
multipliers. 

The output of the buffer is doubled in an active push-push 
doubler. The single-ended input from the buffer is split 
into two out-of-phase voltages in Tl and fed to the bases 
of two transistors of integrated array Ul. The output of 
these two transistors is summed at their collectors. The 
close matching of the integrated transistors provides 
suppression of the fundamental signal driving the bases. 
The fundamental frequency is further suppressed by an 
interstage bandpass filter consisting of LlS, Cl8 to C21, 
Lll, C24, Ll2 and C26. 

The second doubler consists of Q3 and Q4. The circuit is 
essentially the same as the first doubler, but a discrete­
component design is used because of the higher frequency 
and power that are required • 

PCL-606/C 
(960) 

33A1010A 
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The output of the second doubler is amplified by Q5 to the 
power level (120 mW) required by the diode multiplier. The 
output of Q5 is tuned by C39 and impedance matched in two 
stages to the step-recovery diode multiplier by C3 8, C4 l, 
and Ll 7, and then by C43 and L18. The diode self-bias 
current is determined by R25. 

Diode CR4, the step-recovery diode multiplier, converts the 
input sinusoidal signal to a stream of impulses. These 
impulses are fed to an unloaded microstrip quarter-wave 
resonator (Ll9), which is tuned to the desired output 
frequency. 

C44 provides a de block and coupling to the 50 ohm input of 
output filter FLl. The output of the filter is loaded with 
a 3 dB attenuator, reducing the output power to that 
required by the first mixer and providing some control 
over the impedance seen by the filter. The undesired 
harmonic multiples of 200 MHz removed from the desired 
frequency are suppressed at least 40 dB. The output power 
is between +5 and +12 dBm. 

PCL-606/C 
(960) 

-D2- 33Al010A 

• 

• 

• 
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FREQUENCY OPTION TABLE 

COMP. LA '!'OUT 20 D '282.0-1 2.0D'Z.02.8 - 2. 
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C"IS $TOC-lCNO. 4'300016 430003 ... 

)(· TAL STCIC,;. '-JO. 3340791 334092S 
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COMP. LAYOUT 200 z q z~-7 
S TOC.t<. !'JO '330 2.C..05 
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MUSELcY A~SuClATES. INC. 
111 CASflLIAN DRIVE 
SANTA BARdAHA, CA 93117-3093 
(805) 9o8-9o21 

PAGE: 1 

UATE: o/J0/87 

PARcNT iTEM: 93Ul27o UESCRIPTlON: ASSY LQ 1ST TX ~40-9oU PCL-006 
£NG.DRAWING NO.: 200L829-l T 

Rt:F COMPONENT COMPONENT Dt:SCRIPTIUN WUANTITY 
NdR ITEM NBR ~ COMMENTS ENG.URAWlNG ND• PER UM 

--------- ------------------------------ --------------- --------
101 9302605 ASS't 1ST LO 950 MHZ 600 20U2 82 8-7 T 1.000 EA 
104 2 300tH 2 ASSY CAdLE 950 l ST LO PCL-606 ,41:H 085 A 1.ouo EA 

J1 

PARENT lTcM: 9301S24 UESCRIPTION: ASSY LO 1ST TX 920-940 MHL 606 
cNG.URAwING NO.: 2002828-2 T 

\JUANTITY l{tF COMPONENT 
NBR ITEM N9R 

COMPONENT DESCRIPTION 
& COMMENTS ENG.DRAWING NJ. PER UM 

--------- ------------------------------ --------------- --------
101 9302005 ASSY 1ST LO 950 MHl 600 
102 3340791 XTAL s1.ooo MHZ PCL-606 TX 

Yl 
102 3340d25 XTAL S0.000 MHZ PCL-606 

Yl 
103 430001d CAP DISC NPU 2e2.PF 

C45 
103 't300034 CAP DISC NPU 4e7PF 

Clt5 

2.0LJ2 ~2 d- 7 
J0A0IJ79-l 

JOA0079-2 

0Tl-2R2 

OT l-4R 7 

104 2300012 ASSY CA~LE 950 1ST LO PCL-606 2481085 
Jl 

T 
D 

D 

A 

1.000 EA 
1.000-EA 

1.000 EA 

leOOO-EA 

leOOO EA 

l.000 EA 

PARENT IT~M: 9301532 DESCRIPTION: A5SY LO 1ST TX 91U-920MHl 606 
cNGeORAWING NO.: 2002828-3 T 

Rt: F CUMt>ONENT COMPONENT DI:: SC RI P T I ON blUANTITY 
NoR ITEM NdR ~ COMMENT$ ENGeURAWING NO. PER UM 

--------- ------------------------------ --------------- --------
101 '}30200':> ASSY 1ST LO 950 MHl 600 200282d-7 T 1.000 EA 
102 33't079i XTAL 51.000 MHZ PCL-606 TX .30AD079-1 D le000-EA 

y .l 
102 3340ti33 XTAL 49.000 MHl PCL-006 TX .30A0079-J 0 1.ouo EA 

Yl 
103 43U00ld CAP DISC NPO 2. .2.PF OTL-2.R2 leOOO-EA 

C<t5 
ll)3 <t30004L CAP DISC i't PU be8PF OT L-6R 8 1.000 EA 

C45 
104 c.300812 ASSY CAdLE 950 1ST Lu PCL-606 24tH 0~ ':> 1.000 EA 

Jl 
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MuStlcY A~SUClATEs. INC. 
141 CASTILIAN DRIVE 

PA<;E: 1 

SANTA ~ARbAHA, CA 93ll7-J093 
(dO~d 9o8-9o21 

UATE: o/j0/87 

PARcNT IftM; 9301S81 UESCRIPTlON: LO 1ST RX PCL-606 940-960 MHZ 
cNGeURAWING NO.: 20D2828-4 T 

KtF COMPONENT COMPONENT Dt::SCRIPTION I.IUANTITY 
NbR ITEM NBR t. COMMENTS ENG• UR AW ING NO. PER UM 

--------- ------------------------------ --------------- --------101 ~ 301276 A~SY LO 1ST TX 940-960 PCL-600 2002d28-l T 1.000 EA 
lU2 J340191 XTAL ~1.000 MHZ PCL-606 TX .30A0079-l D 1.000-EA 

Yl 
1 0 2 J340d09 XTAL PCL-bOo kX 30A00~2 C 1.ouo EA 

Yl 

PARcNT !TE~: 9301~99 DESCRIPTION: LO 1ST RX PCL-606 920-940 MHZ 
ENG.URAWIN~ NO.: 2002828-5 T 

Ref CUMPONENT CUMPONENT DESCRIPTION !.iUANTITY 
NbR ITEM NBR t. COMMENTS ENG• oq A w I ~ G ND. PER UM 

--------- ------------------------------ --------------- --------
101 '1301~24 ASSY LO 1ST TX 920-940 MHZ bOo 2002 d2 d-2 T 1.000 EA 
102 3340809 XTAL PCL-b06 kX .30A0082 C 1.ouo EA 

y i. 

1U2 3 340b2 5 XTAL so.ooo MHZ PCL-606 30AOU79-2 D 1.000-EA 
Yl 

PARtNT lff~: 9301007 DESCRIPTION: LO 1ST RX PLL-606 910-920 MHZ 
tNG.ORAWING NO.: 20D282d-6 T 

Rt::F COMPONENT COMPONENT DE SCRIP T I ON WUANTITY 
NbR ITEM Nok & COMMENTS ENG. UR Aw I N1.; ND. PEk UM 

--------- ------------------------------ --------------- --------
101 Y301532 ASSY LO 1S T rx 910-92 OMHZ 606 2002 d2 8- 3 T 1.ouo EA 
102 3340809 XTAL PCL-bOb RX 30A0Ut12 C 1.000 EA 

Yl 
102 3340tl3J XTAL t,9.000 MHZ PCL-606 TX 30A0079-J D 1.000-EA 

Yl 

wigfi
Stolen 2 Line Transparent
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RF AMPLIFIER 

Schanatic 91C7379 
Assembly 20D2937 

Parts List 20D2937 

The RF Amplifier m::xlule is a three-stage r;x:,wer amplifier designed to 
prcxiuce 6 watts naninal output ~ over the 890-960 MHz ban::1 when 
driven with a +16 dRn naninal input signal. The heart of the m::xlule is 
a high gain UHF pJWer amplifier hybrid device (ARl) that exhibits ex­
cellent stability and ruggedness. AR1 provides 22 dB of adjustable gain 
that is factory-set in the transmitter for 6 watts by crljustment of Rl. 
Field crljustment of R1 is not recarmended since other design con­
siderations will re canpranised (i.e., CC ~ consumption, temp:!rature 
stability, efficiency, etc.). CAurICN: INPur EOvER MUST BE LIMITED TO 
+19 dRn (80 rrW) OR PER1ANENI' DAMAGE TO THE M)DtJLE MAY RESULT. 

The final stage current rronitor sample -is · derived · across R2 plus any 
additional line losses to provide 0.2 Volt/Amp' sensitivity. This sample 
is fed to the Transmitter Control roard for conditioning and then routed 
to the Metering and Status roard for front panel indication at the PA 
Current r;x:,sition. Nonnal indications should re O. 8-1. 2 Amp as read on 
the meter rottan scale. 

The seven-section low-pass filter following AR1 is realized in a semi­
lumped configuration utilizing microstripline inductors, open-circuite:1 
stubs and lumped capacitors C8 and C9. The filter attenuates the second 
and third harmonic emissions to retter than -60 dBc p:!r FCC require­
ments. 

The dual-directional coupler is fabricated using stripline technology to 
provide high-directivity, therefore assuring accurate forward and re­
flected r;x:,wer sampling. Detectors CR1 and CR2 provide DC meter samples 
for reflected and forward por,.er, respectively. These sample voltages 
are fed to the Transmitter Control roard for conditioning and directed 
to the Metering and Status roard for front panel meter indications. 
Forward r;x:,wer is 0 dB for naninal 6 watts outp.1t. Reflected r;x:,wer 
indication is > -10 dB for a well-matched load and 0 dB for an open or 
short circuit. 

Supplement, PCL-606, 606/C 
(960) 

-El- 33A1055 
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~OSclEY ASSUCIATES• INC. 
111 C~STILIAN DRI~E 

PAGE: l 

SANTA BARdA~A• CA 93117-~093 
( d05) 908-9621 

DATE: o/30/87 

PARENT ITEM: 9302035 DESCRIPTION: ASSY RFA 960 MHl PCL-600 
cNG.ORA~ING NO.: 2002937-2 C 

REF COMPONENT COMPONENT DESCRIPTION IJUANTITY 
'lftiR ITEM NB!( & CUMMENTS ENG.DRAWING NC>• PER UM 

--------- ------------------------------ --------------- --------
6 2350767 ASSY HARNESS RFA 960 MHZ 29C 106-. A 1.000 EA 

100 9 302021 ASSY RFA 960 MHZ PCL-oOO 20D2937-l C 1.000 EA 
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METERING AND STATUS 

Schematic 91D7264 
Parts List 20D2818-2 

The transmitter Metering and Status board includes three 
main sections: 

1. Eight separate metering functions 

2. Power supply and operating status indicators 

3. RADIATE/STANDBY switch 

Metering Functions 

Potentiometers Rl though RS are used as input adjustments. 
Resistors R3 l through R3 8 have been selected to increase 
the allowable input voltage. The values selected are 
explained in note 4 on the schematic • 

U4 acts as a switch to select one of the eight metering 
channels. The selected channel is based on a binary code 
produced by U2, which is an up/down counter. U2 is incre­
mented and decremented by METER FUNCTION switch Sl, U3, and 
associated circuitry. 

Ul decodes the output of the counter and, by activating one 
of eight LEDs, indicates the position selected. 

The output of U4 (the multiplex switch) is buffered and 
amplified by 07. The output of this buffer is used by half 
of US to indicate the polarity of the input signal ( red 
equals plus, and green equals minus). The output of 07 
also drives the absolute value amplifier. 

Figure F-1 is a simplified diagram of the absolute value 
amplifier. It is included to show the difference in gain 
between a negative and positive input. The values shown in 
parentheses are for a typical full-scale input. The output 
of the absolute amplifier is connected to US, the meter 
ballistics amplifier . 

PCL606 
(960) 

F-1 33A100SA 
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US acts as an attenuator and meter acceleration amplifier. 
R9 is used to adjust the meter ballistics response. The 
output of this circuit is connected to the meter through 
Jl. 

+ .sv 
(- .5 V) _VV'I,,...,._~ 

IOK 

-1.01 V 
(+ .!SVI 

10 IC 

10 K 

ov 
(+ . 1'1 VI 

ov 
( + . 1'1 VI 

101( 

+1 . 0IV 
.>----<•1 .01v1 

Figure F-1. Simplified diagram of absolute value amplifier • 

Status Indicators 

LEDs CR21 through CR24 are used to indicate the status of 
the power supplies. CR17 and CR18 indicate the status of 
the transmitter. Ull is used as a TTL threshold detector. 
R97 and Rl0l set the threshold at approximately 2 vol ts 
referred to the input. 012 and associated circuitry are 
not presently used. 

Control Switch 

RADIATE/STANDBY switch 52 is. a double-pole, double-throw 
switch used to activate logic circuits within the trans­
mitter, and is connected through the harness to rear panel 
connector Al0-Jl-C for · remote indication of the RADIATE/ 
STANDBY mode. 

PCL-606 
(960) 

F-2 33A1005A 

• 

• 
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~ cw 
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-/5V 

8 CH'AA//1/CL Ml/LTIPU::XC:R 

IN u~ OUT -sv 
79L05 

METCR POLARITY 
INOICATOR 

~O•+ 

R..39 i~;o 
~BO 

Ct7 GND 
.t,.<r◊ +!SV 

Cl 

./)~ 
+ 16)/ 

ABSOLUTC VALUE:. AMP 

+16V 

RZ.3 

v2PINl2.. 
1oon. 

O,£n:Rwa) 
Or - - · --;, 

R51o 
1<4$ 

zzn: 22.n.. 

cza c.u. 

~ur 
/(, 7 -~~ 

13 Xo 
U4 

cw,NPt/r6"CAL. 
.__ ____________________ __,l"'-~x'.C/405/P 

" 
~-----------------------------------'S~X5 

z2n. 

12 X3 

4 ~-------------------------~IX7 Ce A 

SWl7CH Oc:tBl:XINOCR 
+sv R11 

4.7K 

:, /0 II 
+SY (A (ffJ(C 

R55" 
22n. 

C25 + 
~-=/~sv 

RSO 

- l.5V 

.3. 7V•fS 

C-31 

~ 
~I 

<oBX 

R67 
22..n.. 

R~I 

/OK ,.-5W 
RS4 
22.Sl. 

M£.T€.R FUNCTION INDICATORS 

UI 

~ 

IOKtX,j,w 

CR/3 
IA/4/,54 

CR/4 

/ ~ 

~ 
/OK 

Mnc::R ~ / / 

r~p~~M:::REM.cNT" 

Rl.3 
4. 7,i( 

i=-----1----....._---l--=lB 7442-

'-4--➔--~v--------'i:::~ 

✓ Z PIN I ◄-------,=----, 
CGND) L2.. 9 

v Z PIN Z ______rn-n.._ TO AU... -rl.SV 
{,t-/.5V~llOmd) z!!·:500 ..l_ Cl2.. 

J~ PYN II 
(H2Y ~2orn;;i-2 
(+ 'l.l V ~ tOMlf)- 3 

N~S: 

T-0£,iF 
LI \] 

1oo.n.. 

l UNt.CSS OTH€RWIS£ ,SP£UP1e:,o, 
ALL .RCSISTOR VALJ/1!:.S AR£ /4N !CJ?. 
ALL CAPACln:JR VALUES ARC//,/ M/C'ROF°"ARADS. 

Z . PC. BOARD 5ID6".334 
3 . C'OMA::>NOV, LAY'OVT 20D28l8 
4. /<$I THR{.J/e.38 VALV£S AR£ BAS€D O#T!-1£ 

FOI.L.OW'IM:; De.SIGN CRITcli!IA: 
FULL SCAL£ ..€4..VG€ 

IV 7CJ 3.2V -R=4.7K 
.3.ZV ro IOV --R•ZZK 
/OV70.3ZV .-Rz82.K 

+.5V 

n:>"-..... ~ e'C''-'7'--___ ......;~-

. oowf' 

R/04-
820 

® l./2 P INS IS, I & 10 CONTROL MCT£R '5'a£CT UPON ;t:\O~ UP. 
AS ..-VIRCO, INPUT I WILL 8£ .S£L£CTEZ), IF A,\/077','C,f' INPC/T 
J,5 ~~ CX'ILL H'OLas)OR cur "17QfC,CS P€R CHARr B€LCJl;Y: 

~.{,';PVT .re, I 2 ,3 4 6 ,;;; 7 8 

cu, NON€ 15 I 
~ 

151-S /0 l0~15 /610 t,KJ6t5 

lo. AL..:. DIAGNOSTIC VOL TAGC,S AR£ r 20 Po 

DISPl'-A V DcCLJD€R 

• ' -I 

R '18 • O MIT 

R 9~ OMI T 

RI OO jO MtT 

C 47 10MIT 

C:48 
I 

O M I T 

C 49 ' O MIT 

C 5 4 O MIT 

C 55 - OMIT 

R BO i O MIT 

C43 O MIT 

R37 4.7 K 

4. "71< 

R3.,_ IK 

R33 IK 

R 32 IK 

R 31 82 K 

R3B 82 I( 

R 8<, O MIT 

R 87 OMIT 

C.. R 19 OMI T 

CR'2.C O MIT 

C.R 2.1 OMIT 

O MIT 

O MIT 

R 90 l OM IT 

- 2. 

OV, IT 

0 ~ IT 

o ..... ,,. 

O .. ~ IT 

OMIT 

0,_•, 1T 

o ~•.,T 

o~~IT 

1=,o 

.ci,,....F 

2-.. K 

-3 

G.0O 

2-Z. 

020 

.o, F 

0 .1.......,F 

. 0 1,......F 

.01..,....F 

o. ,..,....~ 
100 

.01,.,-F 

22. K 

2.<... 

82.o 

.01,.-.F 

. 01,.-. r= 
-+---+---! 

0. ,..- F 

O MIT 

O I.AIT 

4.7 K 

2-Z. K 22 K 4. 7 K 

4 .. f K 4.7 K 2.2. K 

4."'7K 4.7K IK 

2 2-K 2 '2..K IK 

4 .. 7 I( 4. 7 K I K. 

22 K 2.2. K 2.'2 K 

82. K 82. K 8'2... K 

O MIT 10 K 10 K 

OMIT IOK IOK 

Q lw\lT I N S TALL lt.JSTAL 

HJSTALL I t.JSTAL OMIT 

OMI T 2-Z. '2'2.. 

0 1ti111T 10 K ID K 

O MIT 10 K 10 K 

R7<;, 
22.n. 

C-37 

.1,.J~ 

+l5V 

R78 
22n 

R7.9 R77 
r---~'--::-------~~-------v.!J PIN' IO 

IOCJ.CL IOOA- (~~~' 
C4Z ~,,_.,, _,, 

J·CJ.<F 
6
.-----••-.J.!JPIN/ 

51,f/-z,._ _______ J3P/IIIZ. 

?~_I ___ .. __ J.3 PYN.3 
C'ON??i't)L I 
.S"YITCH I 

b.-----••-J-3 P//,' 9 

_..._.._ _ _.,_,J.3 PIN 8 

~'-----•--J3 PTA/ 7 

<.llflN'i 
RZI 

8,Y..----,.;.--....-"'-"---'>-<-✓I PIN 3 
?---Y'.!v-:--.....,'-h..-<4 tan.. {ME.TcR 

C.32 + our,..vr+) 

b-~ ~ 
RrcO t~= 

-l$V -1sv 

~ 

~t,,F 

-CS..3 

~~ 

CS4-li 

!/1_.,,F 

CIO 
.ot,,,r 

.----------v'✓ PIN I 
(MCTeR 
{)(.ff PVT-) 

R8<:;i< 
J3 P,N/4 

/OK (ST,"ffl./S 
/NPVT3) 

(- ~, A•C. LOC.K) 
-31 THEA"1AL 

"°so.,i,. J,3 PINIS 
!OK ($TA7'VS 

l/'IPJT"4) 

t,.,.r (NOT USED) 

R.9/ 
<./3 PINI(, 

100..n.. {S TAiVS CTL !) 
.. ..J-3 Pf!\/4-

~ (GN0) 

R-92. 
.J3PIN/7 

100.D.. $TAT{/~ CTl..2) 
_, J3' P ,N5 

'7 (GtVLJJ 

R9.3'f. 
J3Ptlv l8 

,oo.n. (STA,U...-" C71:..3) 

'7 
.,,d.SPtN::;. 

(KEYIAJG POI) 

Ma;eley 

wigfi
Stolen 2 Line Transparent
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DASH I : 13 PLCS. 

DASlf 2: 14 PLCS. 

DASI! 3: 14 PLC:S . 

DASH 4: 14 PLC S • 

0 

[Q]; 
[QI 
[Q}; 
[Q]; 
@ 
[Q]; 
@ 

3. SCHEMATIC: 910 72.C..4 

2. P. C. BOARD: 51 D 5934 

I. UNLESS OTHERWISE 5P£Cll'"IED : 

- I Tf,l~U-4 

RESISTOR VALUES ARI. IN OHMS, 1/4'1.JJ I0o/o . 
CAPACITOR VALU~':t ARE IIJ M IC.ROl=AR.AOS . 

NOTES, 

* 
R 98 

R 99 

R 100 

C "17 

C.46 

C."19 

C 54 

C.5S 

R80 

C"\"3 

R37 

R.3<. 

R"3S 

R34 

R.33 

DI.SH I 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

OMIT 

4.7 K 

4.1K 

22.K 

IK 

IK 

DASH 2 DASH 3 ASI\ "I 

OMIT c..ao GoSO 

OMIT 2 z. 22-

OMIT 820 820 

OMIT .01,-F O~F 

OMIT 0.1.,....F • t,..F 

OMIT .O!,-F 01,.._F 

OMIT .01.,,...i: o,,..i= 
OMIT o.,,...i= 
100 100 

.o~f" .O~F MIT 

22. K 22.K 4.71<. 

22 K 22 K -7K 

"1.1 K 4.7 K 22K 

4.7 K -"l.7K IK 

22 K 22 K IK 

-s 
-4 

-3 

-2 

-I 

VERSION 

10. 

ill 

R32. 

R31 

R.38 

R8Go 

R87 

CR 19 

CR 20 

c:R 21 

Res 

R89 

Rqo 

SW-2 

Ul'2. 

RI02 

R93 

9205 OO(o 

920"17i..q 

q204qa3 

cn.04 \qq 

q204 IG,S 

ITEI.I NUMBER 

0/.. 

DASH I DA5H 2 DASH 3 CA5H4 

IK 4.7 K 4. 7 K IK 

82K 2'2 K 2'2K 22K 

82 K 82K 82. K 82K 

OMIT OMIT 10 K 10 K 

OMIT OMIT 10 K ,o K. 

OMIT OMIT INSTALL lt.lSTA 

OMIT OMIT OMIT OMIT 

OMIT I Ill STALL IIJ<:>TAU. OMIT 

OMIT OMIT 22...-~ 22 

OMIT OMIT 10 K 10 K 

O!AIT OMIT 10 K 10 K 

"' "°""/"") ()HNC)Nf.00, """""""" ""-·~ 
OMIT OMIT INSTALL INSTALL 

OMIT sc.o 1:2.d~ 5'-0 

OMIT OMIT 100 100 

METERII.J6 & STA,US BO., :~'n:tO'-
330/450 MHc A.)(. 

1.so-1.71 GHi!!. T)( 

330/450 MMi!!.., q1oo MHi!!. TX 

9(o0 MHc, 1.50-1.71 G,MZ R)(. 

DESCRIPTION/ USE 

COMPO'-JEIJT" LA-,,OUT 
METER/NC. 8, $TATUS SO.ARI) 
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~UStLE:V ASSOCIATE~, INC. 
ltl CASTILIAN DRIVE 
SANTA BARBARA• CA 93117-3093 
( ts05 > 9o8-9o2 l 

PAGE: l 

DATE: b/30/87 

PARENT ITEM: 9204i99 DESCRIPTION: ASSV MTRNG ~ STATUS TX PCL-606 
ENG.DRAWING NO.: 2002818-02 S 

UUANTITY . RE:F COMPONENT 
NBR ITEM NBR 

COMPONENT DESCRIPTION 
~ COMMENTS ENGeORAWING N□• PER UM 

1 9205000 SUBASSY NEUTER MTRG/STAT BO 2002818-05 S 
2 4410411 RcS 22K OHM l/4W 10~ RC07GF223K 

R31,R33•1U6,R37 
3 441033d RES 4e7K OHM l/4W 10% RC07GF472K 

R32,R34,R35 
4 44104do RcS 82K OHM 1/4~ 1oi RC07GFd23K 

R38 
5 3390614 LEO GRN 7-12~20 DIFFUSED 75DEG HLMP-3507 

CH21 
6 3390006 LEO HOUSE P-C-LITE PCR 740 CTP 

CR21HSG 
7 3190774 S~ OPOT ON NONE ON 577 2112 0601-201 

Sw2 
8 4410213 RES 5o0 OHM l/4W 10~ RC01GF561K 

IUOl 
9 4410122 RES 100 OHM l/4W 10~ RC07GF101K 

RdO 
10 43L027l CAP .al 50V X7R 101 5018EM50~0103K 

C43 

1.000 EA 
4e000 EA 

3e000 EA 

leOOO EA 

1.000 EA 

leOOO EA 

leOOO EA 

1.000 EA 

1.000 EA 

1.000 EA 
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TRANSMITTER CONTROL 

Schematic 91D7285 
Parts List 20C2834 

The Transmitter Control board is divided into three main 
functional sections: 

1. Radiate control logic 

2. Final power amplifier (PA) 
current signal conditioner 

3. Metering buffer amplifiers 

Radiate Control Logic 

The transmitter radiate control 
and their associated circuitry. 
the transmitter to radiate when 
are simultaneously met: 

logic consists of Ql, Ul 
This circuit will allow 

the following conditions 

1. The front panel RADIATE/STANDBY switch is in 
the RADIATE position. Or the front panel 
RADIATE/STANDBY switch is in the STANDBY 
position and pin D of the back panel remote 
connector (Al0-Jl) is at ground potential. 
Either condition will appear as a ground 
potential on Jl pin 18 on the Transmitter 
Control board. 

2. The AFC lock signal from the FMO Synthe­
sizer module is greater than +2 V. This 
will appear as +2 V or more on Jl pin 17 
on the Transmitter Control board. 

3. Pin K of the back panel remote connector 
(Al0-Jl) is floating (not connected to 
ground). This will appear as +5V on J3 
pin 11 on the Transmitter Control board. 

When all of the above input conditions occur, the output of 
Ul will go from +0.4 V to +5 V. This signal appears on Jl 
pin 13. The signal is sent to the +12.5 V power supply, 
enabling it to supply power to the intermediate power 

PCL-606 
(960) 

G-1 33A1006A 
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amplifier (IPA) and RF amplifier (RFA) and thus allowing 
the transmitter to radiate. The output from Ul also 
appears on Jl pin 12 and is used to control the front panel 
RADIATE status indicator. 

PA Current Signal Conditioner 

Differential amplifier 04 and associated circuitry con­
dition and amplify the PA current sample to give a front 
panel meter indication of final power amplifier current. 
The voltage drop appearing across PA current sampling 
resistor R705 (in the RF Amplifier module) is presented to 
the Transmitter Control board on J2 pins 3 and 4. The 
voltage bewteen TP2 and TP3, as measured with a floating 
voltmeter, wil 1 be O .1 V for each Ampere of current drawn 
by the final PA transistor. This voltage contains a +12.5 
V common mode component which is removed by the 
differential amplifier. The differential component is 
amplified and sent to the Metering and Status module from 
Jl pin 11. 

Metering Buffer Amplifiers 

The foward power sample from the RF Amplifier enters the 
Transmitter Control board on J2 pin 2 and is amplified by 
the first section of -02. The output of 02 pin · 7 is fed to 
Jl pin 10 for front panel meter display. This output also 
drives two buffer amplifiers ( the second section of 02 and 
the first section of 03) for remote metering and hot stand­
by purposes. These outputs appear on J 3 pins 7 and 12. 

The second section of O 3 is used to buffer the FMO Syn­
thesizer AFC signal for a remote meter. The input to this 
amplifier is from Jl pin 8, and the amplifier output is 
sent to J3 pin 4. 

The reflected power sample from the RF Amplifier enters 
this module on J2 pin 1 and is amplified by the second 
section of 04. The output is sent to Jl pin 9 for front 
panel meter display. 

PCL-606 
(960) 

G-2 33A1006A 

• 

• 

•• 
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(CONTROL SWl'fCijf) \.I'=> ( 
FROM Al·J3-3 

GCONTROL f,\/J 1TCH) ...ll \ B 
FAOM AI-J3-8 -

( CONTROL SWITCH) J { -15 
FROM Al·J3-9 < 

~ AFC LOCK) 
Fl'<OM A3·Jl·II .JI - 17 
+sv';:' Loe..~ 

JI · 14 ( 

~,t.DIATE C TL . ~ .) 1-13 
TOP.S. A7-J12· 2. 

tAOIATE C..TL. TO) ..J J-1 ,2.. 
€,TATU!. AI-J3- 12 

tlNAL P.A. CURREWJ 
TO METER AI-J2·11 Jl-11 

G RFL. PWR . TO 0 METER AI-J2-<o .j 1-'l 

qwo. PWR. ,o ~ 
IJIETER AI-J2-S .J 1-10 

((FC L£VEL ~ 
FROM A3·Jl-8 .Jl-6 

RI 
47 

(G"-10• RAOIATi) 

RS 
100 

(➔ 5V: RAO I AT!:) 

R9 
:J..2 

C..3 J .0\ 

(+5V =RADIATE/ CTL) 

R50 

+5y 

R(,;, 
1.,.2.K.. 

(•5= RAO/AT£) 
..------------.1\/"vv--~..;_--, 

R2.G:> 
100 

RIB 
100 

Rl7 
100 

R.10 
100 

TPI 

Cl5 

i-01 

C.5 J-01 

22 C33 
(8. 7V ~ 2~.@ 2A) ~.0/ 

R31 
100 R29 

;z.?.O 

141\ 

Cl8 

.01 
R'3o 

'..2-7..,1 
I 0/o 

+1sv 

R45 c;.."A 
2. 2. . , 

~ 
R34 
1-02-K. 1•/. 2. 

L..t-l\358N 

R41 

1.021:.1 •lo 
R-'1:2. 
:Z.2.. I K 

I o/o 
R. '.2. :> 
2.20 

9 
00 
a: r-
1;. U 
>. 

;:!~ 
~ 

C3:.. .o, 

rn 
..'./ , 

C~I C30 

,0~01 

R'.:. c,, R39 R"'rO 

I ,0-:2..K.. 2.00K_ 1.02.K 

~~ 
0 

ff N 
· N 

0: ,.. 

fu 
_j ci 
I;. Q: 

~ 

' N , 

R4i,, 
100 

.Ol c~sJ 

-~-' 
· "' a: r-

! \,) 
a"' 
s u: . 
~ 

N +15V 

' c-l , 
R2.S 
u C 12.. 

• I 

c~ 
,01 

R33 
100 

R/2 R4'3 
JO O /00 

i~o Lt-A 
1455 

i 
P.25 R'-17 

Rl5 JOO JOO 

'.2.1..K 

-JS +15 I L~1456 
I¼ l°fo 1% 

1PA .,-P 3 
'---....----' 

ffi(0.2V@2.A) 

R44 
1------+----------+-----l-----,------------.:2:.L;;;;:r----------4 CRMT. RADIATE OVERR\)E .)3-II FROM AIO·Jl-1< 

+15~ T C,;;2.4 GND•STAI-JDB'I 

R37 

7 

l..M35SN 

R.53 
/OK 

R5'f 
'f. 7K 

lOK 

,& .o, 

(CONTROL SWITCH\ 
\_FROM Al•J3· 1 ) ..) I· 7 (

RMT. AADl-"'TE CTI..) 
.-------..NV'--------4 .)3- 3 FROM AIO· JI -0 

..._ _________________________________________________________ J_ __ _j GND • RAC I ATE 

(colJTR.OL SWITCH\ JI- (o ----------------, 
\_FR()t..1 Ai-J3·2) 

t,lC. 
LI 

c500 

(+sv) Jl-4 +-(----- rrrn 
1-?-

2.500 

(-1sv) ,J\-, ( rrrn 
l-:, 
~ ---

(+1sv) .Jl·:Z.( rrYn 

(G~c) .J 1-1 ( 

~ 

L------------------------------~--------_j_J ____ .._j 

I ~ 

C Co J-01 
1 ~ C7 i-Ot 
I .. 

CB i ,Cl 

+5V 

-,sv 

+ ISY 

NO"TE'5: 

(. UNI-E:~5 Or"tEJ<!.Wl,SE. SP!=-CIFIE.i:)l AJ...I ... 

RE:S1s,0RS ARE IN Cllr-\5', 1/4,w, 10°/0 AND 
I 

Ct>..DACITORS Aile:. IN MlCRg> i=ARt..PS. 

;2_. 7RIN\ a CRILL 51 C..5')52. 

2,, C.OMP0NEN"'T L--''<0v"T '20C- 2.634-

A. INOJC..-TORS AAE IN 1'J\1CROf-lE.NR.'<S 

& CAUT/0/..1 1 MEASURE WITH F LOATIJJG 

VOL TME.TER OJJLY. 

,-_;tl'IT t'IOOE INDICATO) 
L...-------4.):,-\ FROM AIO·JI-C 

GND • STANDBY 

Mooeley 

wigfi
Stolen 2 Line Transparent
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ITEM NO: 920 ~215 

NOTES : 
/, LJNL£.55 OTH£.RWIS£: SP£C.IF/£0 

/.lLL RE.SIS TOR V/.lLLJ~S /.lRE IN OHM 'I //4 W 'I IQ "7.; 
llLL CAP/1C.ITOR V/lLUCS /lRE /1\J M/C.ROF/.lF/1D5, 50V. 

2. P.C. BOIJRD 5/C 5952 

3 . SCH£M!lTIC. '?J/D7285 Moseley 
CD~PONE.l\JT LA~OUT 

TRAl\.lSMITTE:R C.CJtJ~ 

CHK 

••• GI 
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~OScltY A~SUCLATES, INC. 
111 CASTIL[AN DRI~E 

PAGE: l 

SANTA BARdARA, CA 93ll7-J093 
(805) 968~9o2l 

OATE: o/30/87 

PARENT ITEM: 9204215 DESCRIPTION: ASSY XMT~ CJNTROL 
ENGeORAWINb NO.: 20C2834 GI 

WUANTITY ~tf COMPONENT 
~bR ITEM NB~ 

COMPONENT DtSCRIPTION 
& COMMENTS ENG.DRAWING NO. PER UM 

l j47312l PCB XMTR CONTROL ASSY 51C5952 
2 3090297 CuNN 18 PIN SNGL ROW STR HOR l-87224-8 

Jl 
3 3090341 CONN 4 PIN SNGL ROW ~TANG HOR 87233-4 

J2 
4 3090222 CONN !2PIN SNGL RuW RTANG HUR 1-S7233-2 

J3 
5 32~0024 SKT DUAL IN LINE 14 PIN 

Ul 
6 3250016 SKT DUAL tN LINE 8 PIN 

U2,U3,U4 
7 3601139 IC,TRIPLE 3-INPUT ANO GATE 

Ul 
d 3730215 IC L~1458~ OPAMP DUAL 

U2,U3 
9 3730983 IC LM358N 

U4 

640357-1 

640463-1 

DM7411N 

U4-1458N 

LM35 8N 

F le000 EA 
le000 EA 

le000 EA 

le000 EA 

1.000 EA 

3e000 EA 

le000 EA 

2.ooq EA 

le000 EA 

10 3630456 XT 2N3904 2N3904 leOOO EA 
Ql 

12 4020467 FERKOX CUdE 500 OHM VK200 10/38 7.000 EA 
Ll,L2,L3,L4,L5,L6,L7 

13 4310272 CAP eOl 50V X7R lOi 5018EM50RD103K 25.000 EA 
Cl,C3,C4,C5,Co,C7,Cd,Cl3,Cl4,Cl5,Cl6,Cld,C20• 
C21,C23,C24,C25,C2o,C27,C28,C29,C30,C31,C32,C33 

14 43t0264 CAP •i 50V LSU 20~ 5020ES50ROL04M 7.000 EA 
c2,c10.c11,c12,c11,c1q,c22 

15 4280053 CAP TANT tPOX-OIP 4e7/35V 10% l9o0475X0035JAl le000 EA 
C9 

17 441012L KES 100 OHM l/4w 1oi RC07GFl0lK 1s.ooo EA 
R~,Kl0,Rl2,Rl3,R17,Rld,R2l,R25,R26,R31,R33,R43, 
R't6,R47,R48 

18 4410049 RES 22 OHM l/4W 10% RC07GF220K 9.000 EA 
R9,K14,R22,R24,R28,R32,R44,R45,R50 

19 4410205 RES 470 OHM l/4W 10~ KC07GF471K leOOO EA 
Rll 

20 ~410254 RcS le2K OHM l/4W 10~ 
R<t 

il 441028d RES 2e2K OHM l/4W 10% 
R2,R3,Ro,R8,R20 

22 4410338 R~S 4.7K OHM l/4W 10% 
R7,R52,R54 

23 4410379 RES lOK OHM l/4W 10% 
Rl9,R27,1:u1,R53 

l4 . 4410411 RcS 2LK On~ l/4w 10• 
RL5,R35 

RC07GF122K 

RC07GF222K 

RC07GF472K 

RC07GF 103K 

RC07GF223K 

leOOO EA 

SeOOO EA 

3.000 EA 

4.000 EA 

2.000 EA 
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PARtNT ITEM: 9204215 PAGE: 2 
DATE: t,/30/87 

• REF COMPONENT C LlMPONENT DESCRIPTION '-lUANTITY 
Nt3R ITEM NBR f;. COMMENTS ENG.DRAWING NJ. PER UH 

--------- ------------------------------ --------------- --------
25 4410346 Rc:S 5.6K 0Ht4 l/4W lOt RCu7GF 562K 2.0JO EA 

RH,.R38 
26 4410080 R!:::S 47 OHM l/4W lu% ~CQ7l,F470K 2.000 EA 

Rl,R49 
l.1 4510061 RES la02K l/8W 1% RN55Cl021F 4e000 EA 

R34,R36,R40,R41 
l.8 .. s10l80 RiS 22 .lK OHM l/8w 1; RN5502212F 2.ouo EA 

Rj0,R't2 
2..9 4510293 Rt:S 2e00K 0H!\11 l/8W lt KN55C2001F 1.000 EA 

RJ9 
30 4410103 RES 220 OHM l/4~ 10~ RC07GF221K 2.000 EA 

R23.R29 
.H '-t410403 Rt:S ltiK OH~ l/4W 1oi RC07GF182K 1.000 EA 

R51 
32 3290152 JACK TEST WHl TE R ANGLE 430-10 l 3.000 EA 

TP1,TP2,TP3 

• 

• 
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TRANSMITTER POWER SUPPLY 

Schematic 91C7268 
Assembly 21C2765 

Parts List 20C2817 
2002836 (partial) 

The Transmitter Power Supply module consists of an ac power 
connector, transformer, rectifiers, capacitive filters, and 
series pass regulators. The power supply has four output 
voltages: +15, -15, +5, and +12.5 V. Each is regulated by 
a series IC regulator. All except the +12.5 V regulator 
are fixed. The 12.5 V output is adjustable and is factory 
set to 12.5 V. The 12.5 V output may be reduced to 1.5 V 
or less by reducing the voltage at pin 12 from its normal 
level of +5 V to zero. This will occur if the AFC loses 
lock or · if the RADIATE/STANDBY switch is turned to STANDBY. 

CAUTION 

Failure to ground the third lead of the 
input power cord may result in hazardous 
shocks to personnel • 

The ac power connector includes fuse Fl, an RF filter, and 
the voltage selector card (PC card). The PC card can be 
inserted four different ways, which al lows the user .to 
select one of the four input voltage ranges 1 isted below: 

Nominal 
Voltage 

( rrns) 

100 

120 

220 

240 

The voltage selected 
the window in the ac 

PCL-606 
(960) 

Minimum 
Voltage 

( rrns) 

90 

108 

198 

216 

can be observed 
power connector . 

H-1 

Maximum 
Voltage Line 

(rrns) Fuse 

110 2 A 

132 2 A 

242 1 A 

264 1 A 

on the . PC card through 

33A1007A 
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If the voltage selector card needs to be changed to match • 
the available power, do the following: Unplug the power 
cord, and slide the access window to the left. Pull out 
the FUSE PULL lever and remove the fuse. With small needle-
nose pliers, firmly grasp the PC card and remove it with a 
straight pull. 

Select the operating voltage by orienting the PC card to 
position the desired voltage number on the top left side. 
Replace the PC card with the needle-nose pliers. 

If the voltage selector card is changed, change the fuse to 
agree with the above list. Return the FUSE PULL lever to 
its normal position and insert the fuse into the holders. 
Slide the window to the right and instal 1 the ac power 
cord. 

The voltage selector card changes the primary connections 
for step-down transformer Tl. The transformer has two 
primary windings which are placed in parallel for 120 Vac 
operation and in series for 240 Vac operation. One winding 
is tapped for 100 Vac or 220 Vac operation. 

The Power Supply module inclu.des the rectifiers and regula­
tors for the +lSV, -lSV, and +S V supplies. The rectifier 
and regulator for the 12. 5 V supply are mounted on the RF 
Amplifier heat sink. Note: RS adjusts the output level of 
the +12.5 V supply; when the transmitter is radiating, this 
voltage should be between +12.3 and +12.7 volts for proper 
operation. Jl provides an unregulated +9 V used to power 
the crystal oven for the first LO crystal. 

PCL-606 
(960) 

H-2 33A1007A 

• 

• 
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• • VIEW AA 

WttT 
8LK 

WHT- RED FROM T I 
8lK-REO 

~--~ BLl<-WHT 
'-::::=============>- G-llN 

l.C) = co C 

rv1oselcV . a 
0 ..... . 
I.O 

..... PCL-606 
0 TRANSFORMER ASSY. TX. l.C) ,i 
<::t" • .. 

z .. TOLi l'IIACT, z 1/U. .xx z .... .xxx = .. , .. 
0 0 C 
u • ~ DWN SCAUa 
u..J i ~ CHI( • 21C2765 :::c: • ~ IN8 

~ :1/P 

I H 
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wigfi
Stolen 2 Line Transparent
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MOSEL~Y ASSOCIATES, INC. 
l!l CASTILIAN DRIVE 

PAGE: l 

SANTA BAR~ARA, CA 93117-3093 
(dO':>) 9o8-9o2l 

OATE: b/30/87 

PARcNT ITEM: 9203597 DESCRIPTION: ASSY xMT~ PCL-60~ 
ENGeDRAWIN~ NO.: 20C2817-l U 

l.lUANTITY REF COMPONENT 
NoR ITEM NBR 

COMPONENT DESCRIPTION 
~ COMMENTS ENG.DRAWING NO. PER UM 

2 3472743 PCB POWER SUPPLY TR S PCL-606 51C5933 H 
3 4210047 CAP PWR LYTIC 4000/30V 360X402G030AA2A 

C2,C5,C9 
4 4350682 CAP LYTIC 7200/30V 3186BA722U030BP 

Cl3 
5 42b0046 CAP TANT EPOX-OIP 2e2/35V 20% l960225X0035JAl 

Cl,C3,C4,C6,C7,C8 
6 42tl0244 CAP TANT EPOX-OlP 10/50V T368Cl06M050AS 

Cll 
7 4310132 CAP DISC .Ol/50V UK-50-103 

Cl4 
8 4280251 CAP TANT EPOX-DIP 2e2/50V T3688225M050AS 

Cl2 
9 4410379 RES lOK OH~ l/4W 10% RC07Gfl03K 

Ri 
10 46J0745 POT CcR PC PIN 2K OHM .5W 25T 64W202 

R5 
11 44o0d20 RES ldO OHM l/4w 5% RC07GF181J 

R4 
12 441033d RcS 4.7K OHM l/4W 10% 

R2,R6 
l3 4410049 RES 22 OHM l/4W 10% 

RJ 
14 3610003 010 1002 200V lA SI 0039 

CRl ,C R4,C K5 ,C Rd 
16 361007d 010 BRIDGE lOOV 2A 

CR2 •CR3 
!8 JbJ045b xr 2N3qo4 

Ql,\J2 
19 ~0204b7 FERKOX CU8E 500 OHM 

Ll,L2•l3,L4,L5 
20 3290830 LUG GND 

RC07GF4 72K 

KC07GF220t< 

1002 

MOA-201 

VK200 l0/3d 

836 
Jl,J3.J4,J6,J7,Jl0,Jl3,Jl4,Jl5,Jl6,Jl7,Jld,Jl9 

21 3290020 T~ST PT BLK VERT 105-0853-001 
TP4 

22 3290087 TEST PT BLUE VERT 1os-oeoo-001 
TP3 

23 3290040 TcST PT RED ViRT 
TP2 

i4 J290lll TEST PT WHITE VERT 
TP6 

25 3290053 TcST PT ORANGE VERT 
TPl 

2o J290U3d TEST PT BKOW~ VERT 
TP5 

105-0852-001 

105-0851-001 

105-08 56-001 

105-08 5d-001 

1.000 EA 
3e000 EA 

1.000 EA 

6e000 EA 

le000 EA 

1.000 EA 

1.000 EA 

le000 EA 

le000 EA 

leOOO EA 

2e000 EA 

leOOO EA 

4.000 EA 

2.000 EA 

2.000 EA 

s.ooo EA 

l3e000 EA 

leOOO EA 

1.000 EA 

leOUO EA 

leOOO EA 

1.000 EA 

leOOO EA 
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PARENT !TEM: 9203597 PAGE: 2 
DATE: o/30/81 

• REF COMPONENT COMPONENT Oi:SCR!PTION I.IUANT IT Y 
NtlR ITEM NBR t;. COMMENTS ENG.ORAWI"IG ND. PER UM 

--------- ------------------------------ --------------- --------
l. 7 1290188 SIL PAO 7403-09-FR-51 3.ooo EA 

VRl ,VR2 ,VR3 
28 l.110278 HEATSINK 00348-TT 3.000 EA 

VRl ,VR2.VR3 
29 3090271 CONN 12PIN SNGL ROW S TR HOR l-tH 224-2 3.000 EA 

J5,J8,JCJ 
JO 1050129 SCR PNH PHPS 4-40 X 1/4 SST 2.000 EA 

VR1,VR2 
Jl 1050590 NUT Ht::X 4-40 1/4 FLATS SST 2.000 EA 

VR1.VR2 
33 305022 3 RGLTR UA1915UC 15V le5A T0220 7915 UC 1.000 EA 

VR3 
,j4 36S0173 RGL TR UA7~05UC 05V leOA T0220 UA 7805UC 1.000 EA 

VRl 
35 3650201 RGLTR UA7815UC 15V le5A T0220 7815UC 1.000 EA 

VR2 
36 3090396 CUNN 4 ~IN SNGL ROW STR HOR 8722 4-4 1.000 EA 

Jl2 
31 309057d CUNN Sfl'(AlGHT SIN ROW 8 PIN t:,550 2-108 2.000 EA 

J2,Jll 
38 i090554 NUT Ht:X 6-32 SM PATT 1.000 EA 

VR3 

• .39 1090455 SCR PNH SL TO o-32 X 1/4 NYL 1.000 EA 
VR3 

40 1050624 wSHR LK :~4 !NTL T co Pl 2.000 EA 
VR1,VR2 

42 l 150010 SCR SOH SLTO 10-32 X l/4 a.coo EA 
c2.c5,C9,Cl.3 

43 l b0127 WSHK LK ,HO INTL T a.ooo EA 
C2,C5.C9,Cl3 

• 
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MOSELEY ASSUCIATES• INC. 
111 CASTILIAN DRIVE 
SANTA BARdAHA, CA 93117-3093 
'dOj) 968-9621 

DATE: 7/17/87 

PARENT ITEM: 9204975 OESCRIPTIO~: ASSY PO~ER SUPPLY le5-le7lGHl 
tNG.DRAWING NO.: 20C2817-2 U 

l.lUANTITY RcF COMPONENT 
~BR ITEM N~R 

COMPONENT DtSCRlPTION 
f. COMMENTS ENG.DRAWING NJe PER UM 

2 3472743 PCB POWER SUPPLY TR S PCL-606 51C5933 H 
3 4270047 CAP PWR LYTIC 4000/30V 36UX402G030AA2A 

C2.C5,C9 
4 4270146 CAP PwR LYTIC,4000/40V DCM402U040AA2A 

Cl3 
5 42d004o CAP TANT EPUX-OlP 2e2/35V 20% l9bD225X0035JAl 

Cl,C3,C4,C6,C7•C8 
6 42tl0i44 CAP TANT tPUX-DlP l0/50V T3o8Cl06M050AS 

Cll 
7 431013~ CAP DISC e01/50V UK-50-103 

Cl4 
8 42ijQ25! CAP TANT EPOX-OIP 2e2/50V T36~8225M050AS 

Cl2 
9 4410379 RcS lOK OHM l/4W 10~ RC07GF103K 

R! 
10 4630817 POT CER PC PIN 5K OHM e5W 25T 64W502 

R5 
11 4400085 RES 240 OHM l/4w 5% 

R4 
12 441033tl RES 4.7K OHM l/4W 10% 

Rl,R6 
13 4410064 RES 33 OHM l/4W 10% 

R3 
14 3610003 DID 1002 200V lA SI 0039 

CRl .c R4.C RS ,CR 8 
lo 361007b 010 BRIUGE lOOV 2A 

CR2 ,CR3 
18 3630456 XT 2N3904 

Ql•"'2 
19 40l0~67 F~RROX CUtiE 500 OHM 

Ll,L2,L3,L4,L5 
20 J290d30 LUG GNO 

l{C07GF241J 

RC07&F472K 

RC07GF330K 

1002 

MOA-201 

2N3904 

VK20U 10/3d 

836 
Jl.J3,J4,J6,J7.Jl0,Jl3,Jl4,Jl5,Jl6•Jl7•Jl~.Jl9 

21 3290020 TEST PT BLK VERT 105-0853-0Ul 
TP4 

22 3290087 TEST PT BLUE VERT lOS-0860-001 
TP3 

23 3290046 TEST PT ' RtD VERT 105-0852-001 
TP2 

24 J290lll TEST PT WHITE VERT 105-0BSl-OOl 
TP6 

25 3290053 TtST PT ORANGE VERT 105-0856-001 
TPl 

26 3290U38 TEST PT BROWN VERT 105-0d58-001 
TP5 

1.000 EA 
3.000 EA 

leOOO EA 

o.000 EA 

leOOO EA 

leOOO EA 

1.000 EA 

leOOO EA 

leOOO EA 

l.OuO EA 

2.000 EA 

leOOO EA 

4.000 EA 

2.000 EA 

2e000 EA 

5.ooo EA 

13.000 EA 

leOOO EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

leOOO EA 
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PARENT ITEM: 9204975 PAGE: 2 
OATE: 7/17/87 

lolUA~TITY REF CLlMPONENT 
NljR ITEM NBR 

COMPONENT DESCRIPTION 
f. COMMENT.$ ENGeORAWI~G NJe PER UM 

27 1290188 SIL PAO 
VRI.VR2.VR3 

28 2110278 HEATSINK 
VRl •VR2.VR3 

29 3090271 CONN 12PIN SNGL ROW STR HOR 
J5,J8.J9 

30 1050129 SCR PNH PHPS 4-40 X 1/4 SST 
VR1 •VR2 

31 1050590 NUT HEX 4-40 1/4 FLATS SST 
VR1.VR2 

7403-09-FR-51 

6034 B-TT 

l-87 224-2 

33 3b50223 RGLTR UA7915UC 15V le5A T0220 7915UC 
VR3 

34 36~0173 RbLTR UA7805UC 05V leOA T0220 UA7805UC 
VRl 

35 3650207 RGLTR UA7815UC 15V le5A T0220 7815UC 
VR2 

36 3090396 CONN 4 PIN SNGL ROW STR HOR 87224-~ 
Jl2 

37 ~090578 CUNN STRAIGHT SIN ROW 8 PIN b5502-10~ 
J2.Jll 

38 1090554 NUT HEX 6-32 SM PATT 
VR3 

39 1090455 SCR PNH SLTD b-~2 X 1/4 NYL 
VR3 

40 10~0b24 WSHR LK #4 INTL T CO PL 
VIH •Vl{2 

42 1150010 SCR BOH SLTO 10-32 X l/4 
c2.cs.c9.c13 

43 1150127 WSHR LK #10 INTL T 
C2,C5.C9.ClJ 

3.000 EA 

3e000 EA 

3.000 EA 

2e000 EA 

2.000 EA 

le000 EA 

le000 EA 

leOOO EA 

le00O EA 

2.000 EA 

leOOO EA 

leO00 EA 

2e000 EA 

a.ooo EA 

a.ooo EA 
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MOSELEY ASSUCiATES• INC. 
111 CASTILIAN DRIVE 
SANTA BARdARA• CA 93117-3093 
< 805, 9o8-9o2 l 

PARENT ITEM: 9102520 DESCRIPTION: ASSY XFMR PCL-bOb 
ENG.DRAWING NO.: 21C27o5 H 

PAGE: l 

DATE: 7/17/87 

~UANTITY RcF COMPONENT 
NBR ITEM NBH 

COMPONENT DESCRlPTlON 
& COMMENTS ENG.URAWING ND. PER UM 

l 
2 
3 

4 

5 
6 
1 
8 
q 

10 
11 
12 
14 
15 
.l 7 
18 

2031912 
2031896 
3370046 

4090445 

1050129 
1090208 
1090109 
3110004 
3430055 
3370111 
3430063 
1500028 
1641554 
1641040 
,J. 641604 
l 090004 

CHASSIS TRANSFORHtR TX 
CUVl:R CORCOM 
CONN PWR W/FUSE FILTER 
FLl 

?CL-606 05C2825 
0582 815 

oJ4 bJ4 

XFMR 8-P-l 00 
Ti 
SCR PNH PHPS 4-40 X 1/4 SST 
SCR PNH PHPS 6-32 X 3/8 SST 
CLIP NUT o/32 
CONN FASTON e250IN CRIMP INSUL 
LBL FUSE "1AMP-2AMP" 
FUSE 2 AMP FAST-BLO 

3-1107 

SL-210-0o-2 
2-35-0804-2 
dS-150 3 
AGC 2 

E 
8 

C 

LBL ucAUTION-HIGH VOLTAGE" 
TBG SHRINK 1/d" CLEAR 

10Al05d-l AO 

W STRU l8GA BLACK lo/30 
W STRO 18~A WHITE 16/30 
W STRD 18GA GREEN lo/30 
WSHR FL #o CO PL 

F I T 22 l l / SC L 
1555 BLACK 
1555 WHITE 
1555 GREEN 
AN96U-o CAD i 

le000 EA 
1.000 EA 
1.000 EA 

le000 EA 

le00O EA 
4e000 EA 
4e000 EA 
7.000 EA 
le000 EA 
le000 EA 
1.000 EA 

e400 FT 
.150 FT 
.zso · FT 
.420 FT 

4e000 EA 

wigfi
Stolen 2 Line Transparent
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MOSclcY A5S0CiAT~s. INC. 
lll CASTILIAN DRIVE 
SANTA BARBARA, CA 93117-3093 
(d05) 9o8-9b2l 

PAGE: l 

DATE: o/30/87 

PARENT ITEM: 9301334 DESCRIPTION: ASSY RFA 950MHl TX PCL-60b 
cN~.ORAWI~G NO.: 200283& l 

QUAN TI TY REF C0/14PONENT 
~bR I TEf'I NBR 

COMPONE~T DESCRIPTION 
~ COMMENTS ENG.DRAWING Na. PEK UM 

l 
2 
3 
4 

5 
7 

8 

2090199 
2110294 
3410267 
4010880 

2091254 
4010567 

4460028 

ENCL COVER 950 MHZ PA 
H~ATSINK 950MHZ PWR AMP PCLbOb 
PCS 950MHl PwR AMP XMTR 
COIL AIR 3T 22~US 1/4 
L703,L704,L706,L708,L709,L712 
BASE ENCL 950 MHZ PA PCL-b0b 
COIL AIR oT 22BUS 7/32LH 
L7ll 
RES ld OHM 1/4~ 5i 
R710 

05C2510-2 
05C2 82 9 
51A5750 
3-2047 

05C2510-l 
3-2022 

RC07GF l80J 

9 4590022 RtS •16 OHM 2W 5% ~WH elb 2W 5* 
R705 

10 4590063 RES l OHM 2~ 5% dWH l 2W 5% 
R702,R703 

ll 4490017 RES 220 OHM 2w 5% RC42GF221J 
R701 

12 4400036 RES 51 OHM l/4W 5~ RC07GF510J 
R707,R708 

13 4410247 RES lK OHM l/4w 10% KC07GF102K 
R70o,R709 

14 3290582 TcR~ l300T-2 
16 4370003 CAP PC MT VAR 5.4-le3PF 187-0103-005 

C7l2.C7l5,C7l7,C724,C728 
17 4370284 CAP 2-5PF 27d-Ol05-005 

C72o 
18 4350401 CAP CHIP lOOPF 5% P90 l00B10lJP500X 

C708 

L 
01 
Bl 
A. 

L 
BO 

19 4350146 CAP CHIP 33PF 5% P80 Cl7AH330J500PS 
C709 

ZO 4350161 CAP eOlUF CHIP WlOOBFl03MP 
c1os,c110.c114.c110,c119,c120 

L3 4350542 CAP CHIP 2.7 PF +/-.25PF P90 lOOB2R7CP500X 
C730 

26 4370276 CAP CER VAR l-3PF MC50AlH030 
C729 

28 4350591 CAP CHIP lOPF 5~ P90 100BlOOJP500X 
C73l 

29 3610045 010 5082-2835 FAST 5082-2835 
CR70l.CR102 

30 J6l0284 010 BRIDGc 100V/25A. MOA250l 
CRl0l 

31 3640117 ~T 26064 3eJW960Ml5V0.5A 26064 
Q102 

32 3640109 XT NPOl-12B 5.8w8o6M036V.25A D1-128 
(,1701 

le000 EA 
le00O EA 
leOOO EA 
6e000 EA 

le000 EA 
leOOO EA 

leOOO EA 

leOOO EA 

2e000 EA 

1.000 EA 

2.000 EA 

2.000 EA 

le000 EA 
5.000 EA 

1.000 EA 

le000 EA 

leOOO EA 

6e000 EA 

1.000 EA 

le000 EA 

leOOO EA 

2e000 :A 

leOOO EA 

1.000 EA 

l.000 EA 
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PARcNT ITEM: 9J0l334 PA(;;E: 2 
DATE: o/30/87 

QUANTITY Rt:F CUMPONENT 
''bR I TE"1 NBR 

COMPONENT DtSCRIPTION 
& CUMMENTS ENG.UqAWING NJ. PER UM 

33 3640133 XT NPOM~-l2d 29w 036V02A 
Q703 

34 J640364 xT.RF PwR.tow.806-960 MHl 
bl704 

35 3650363 R~LTR VAR~ 5eOA T03 
VR1 

OM5-12 8 

2605 7 

L/'038-K-S TEEL 

36 
31 

1250190 
3030178 

COVcR INSULATING T0-3 A22-2003 

J8 

39 

CONN TYPE~ RCPT l/8 O[A HOLES UG-58 A/U 
J70L 
CONN SMB dLKHO STR ML SLDR POT 2019-1511-000 
J701 
S1<.T XSTR/L AM 
VRl 

LST2202-2 

COIL AIR 
L713.L714,L7l5 
SIL PAO 

3-2028 N/C 

41 

42 
VRl 
BSH~ MS-10 NYL ~b 
VRl 
WSHR LK #H ~XT T SST 
NUT HEX 8-32 1/4 FLATS SST 
W BUSS 22GA 
SCR PNH PHPS 4-40 X 3/16 SS 
SCR PNH PHP~ 4-40 X 5/lo SS 
SCR PNH PHPS 4-40 X 9/16 SS 
NUT Ht:X 4-40 SM PATT SST 
WSHR LK ~4 ~R CO Pl 
SCR PNH PHPS ~6 X l/2 TYP B 
TAPE COPPc:R 1 
ASSY CA SMB/RT SM~/RT 16" 
W BUSS l6(;A 
W STRO 2bGA WHITE-YELLOW 
W ST~O 26GA WHITE-ORANGE 
w STRO 26GA WHITE-RtD 

7403-09-FR-05 

8515't7F002 

1194 
241:H 07 4-2 
295 
~U-7j4-26*94 
8U-7 34-26*93 
oU-134-26*92 
dU-734-26*91 

B 

43 
44 
't 5 
46 
47 
48 
49 
50 
~l 
52 
53 
S5 
56 
~1 
Sd 
59 
oO 
ol 

3030400 

3250214 

4010025 

1290i62 

l 09063d 

113030 l 
i U0277 
1641927 
1050103 
1050145 
l050L02 
10~0582 
1050032 
1090471 
1560390 
2202000 
1641893 
1641257 
1641240 
1641232 
1641224 
1500242 
~2d0046 

w STRO 26GA WHITE-BROWN 
TdG TEFLON 24AWG NAT 
CAP TANT EPOX-DlP 2.2/3SV 20% 
c1s.c10 

TF rz 00-24 
196D225X0035J~1 

o2 
03 
o4 
o5 
o7 
oa 
69 

70 

71 

72 

2350619 
llj0129 
1130319 
1130335 
1560234 
lo41075 
J291051 

445008<:> 

4350047 

329056<:> 

ASSY HA~~tSS 950AMP TX PCL-60~ 29Cl05l 
SCR PNH PHPS d-32 X 3/4 SST 
WSHR LK #d SR SST 
WSHR FL :a SST 
TdG TcFLON 22AWG NAT 
~ STRO 26&A ORANGc-WHlTE 
FILTER FEED THRU LG THO 
FL7ul.FL702•Fl703•Fl704 
RcS 6e2 OH~ l/9W 5% 
R7li 

AN960-C8 
TFTZ00-22 
dU-734-26*39 
859017-1 

RC05GFoR2J 

G 

CAP FD THHU 20% 470PF 
c101.c102.c121.c122.:131 
TERM SwAGE 

54-794-002-471M 

1300A 4e5 

leOOO EA 

1.000 EA 

leOOO EA 

leOOO EA 
leOOO EA 

leOOO EA 

leOOO EA 

3.000 EA 

leOOO EA 

2e000 EA 

2.000 EA 
2.000 EA 
.oao FT 

2e000 EA 
a.ooo EA 
4e000 EA 
4 .-OOO EA 
4e000 EA 
2.000 EA 
5 .OOO IN 
leOOO EA 
leOOO FT 

.OdO FT 

.oao FT 
eOtSO FT 
eOdO FT 
e250 FT 

2.000 EA 

leOOO EA 
1.000 EA 
leOOO EA 
leOOO EA 
el46 FT 
.250 FT 

4.000 EA 

l.~00 EA 

5.000 EA 

leOOO EA 
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PARENT ITEM: 9J01334 

REF COMPONENT 
"ft)R ITEM NBR 

COMPONENT DcSCRlPTION 
& CuMMENTS 

73 1290097 STICKLEFING~R lo LI 

PAGE: 3 
DATE: o/30/87 

QUANTITY 
ENG.DRAWING NO. PER UM 

97-380-A l.200 EA 
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PRESELECTOR FILTER 

Schematic (N/A) 
Parts List 20C2826 

The signal received the antenna 
filter, the preselector filter. 
the STL band at 940 to 960 MHz. 
rejected by at least 70 dB. 

is passed to a bandpass 
This filter is tuned to 
Signals out of band are 

The preselector filter is a five-element, interdigital 
bandpass filter with a maximum insertion loss of 1.5 dB. 
The ripple bandwidth is 20 MHz centered on 950 MHz. The 
filter prototype is a five-element Chebyscheff, 0.1 dB 
ripple, low-pass filter . 

PCL-606 
(960) 

I-1 33A1008A 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

• 

' ' I 
I 

I I 

~::;~_-=- =-= :-= =-~ = ~-=-=-= = :.._--~-=_:j.: =8 
I ~ 

I I 

I 

---------- · -----~!:"J I 

I 
I 
I 

- - -- - ---,,...-! 
_____ Jl,..4 

I 
I 

I 
I 

Vl 
u 
J 
(l. 

N 

0 
lfl 
t-J 

C 
(11 
CJ' 

0 
2 

~ 
uJ 
f-

I 

I 
Q I 

I 

~ ~ 
fl 

~ ~ 1.9 (. 
I- ., ('J 
V ;; .J cP Ul " J 
..J =? ('J 
uJ ~ ll 0 

I \fl 
~ 5 0 >-w (\J 

U) a: . ~ 

I 
Ul o.. ~~ C ~ :.. • 

< IIJ § ~ ' ' ~ -
al :x: ·; .; 
:> ~ " \Jl ,: 

0 
111 : 
(fl ~ " u • z z .. a u ,. 

....... "J.N~n• 

IIW8 IN91il~U 

J J! ·O·! ~,:t E<r.;J 't ' 
-aodd 'c/ 0.cl"Hd f 

,i-<>(•o /1,((i o ;;-;J 

,A - -,r6~ l>'<"S"'"" 0 ..c:. Ill 
SV.AI\ '? t.,./3J.t 

..... 'f\q'""\ 

~u,,st12t~~~~~ I 
M ~iU:10-,41' .. d~<l<l'I 

t,S · /• '-9?, O.Ji 

O•Lz..,:,s., ... ~W~H {_ 
~ 3.J.ON ·!)i,:, 

0 

@ I 

I :¢ 
0 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

• 

MuSEL~Y ASSOCIATE~, INC. 
111 CAST[LIAN DRI~E 
SANTA BARBARA, CA 93117-3093 
( dOS) 9t>8-9o2 l 

PAGE: 1 

DATE: o/30/87 

PARtNT ITEM: 9301250 UESCRIPTION: SUBASSY 950 PRESEL PCL-oOo 

Rt:F COMPONENT 
~tlR ITEM NBR 

1 
2 
3 
4 
5 
b 
1 
8 
q 

L 0 
11 
12 

20.31789 
~010874 
2031797 
L090819 
20o24bl 
't3~0377 
3030400 
1641919 
1050129 
J.050178 
L0o2537 
105002-. 

cN~.DRAWlNG N□.: 20C282o F 

QUANTITY COMPONENT DESCRIPTION 
& COMMENTS ENGeDRAWIN~ NO. PER UM 

ENCL BACK PRESELECTOR PCL-606 
ENCL FRONT PRESELCTOR PCL-606 
ENCL SIDE PRESELECTOR PCL-606 
COVER PKESELECTOR PCL-606 
ROD PRESELECTOR PCL-606 
CAPACITIVE TUNING ELEMENT 
CONN SM~ BLKHO STR ML SLDR POT 
W BUSS 20GA 
SCR PNH PHPS 4-40 X 1/4 SST 
SCR PNH PHPS 4-40 X 7/16 SST 
ROD ORILL~D PRESELECT PCL-606 
WSHR lK :4 INTL T CO PL 

0582782 
0582 78 l 
0562 78 3 
05d2780 
05A2 784 
6927-0SL 
2019-1511-000 
297 

05A2 tH 0 

E 
D 
D 
C 
C 

,. ... 

le000 EA 
le000 EA 
2e000 EA 
2.000 EA 
3e000 EA 
5.000 EA 
2.000 EA 

.125 FT 
2a.ooo EA 
q.ooo EA 
2e000 EA 
s.oao EA 
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PREAMPLIFIER AND FIRST MIXER 

Schematic 91D7274 
Parts List 20D2827 

The Preamplifer and First Mixer module has been designed to 
provide optimum service in the most hostile RF environ­
ments. A PIN diode attenuator, the preamplifier, the first 
mixer, and the first IF preamplifier have been integrated 
into the module. The input signal is attenuated and then 
split by a hybrid coupler, amplified, and recombined. The 
amplified signal is converted down by a double balanced 
mixer to th~ first IF frequency of 70 MHz. 

The input signal is applied to a PIN diode attenuator 
normally set to minimum attenuation. This low-pass (0.5 
dB) input attenuator can optionally reduce the input signal 
at least 15 dB in very high level RF environments. 

The signal is split by a 3 dB 90° hybrid coupler. The two 
outputs are amplified by the preamplifier, which consists 
of low-noise amplifiers Q3- and Q4. These amplifiers are 
input matched for best noise figure. They are actively 
biased by Q2 and Q5 to maintain close control over quies­
cent conditions. 

The amplified outputs are recombined in the second hybrid 
coupler and then fed through a noise filter to the first 
mixer (Ul). The signal is mixed with the 1020 MHz first LO 
signal to produce the first IF signal at 70 MHz. The image 
frequency is reactively terminated by a shunt stub. 

The output of the mixer is applied to IF preamplifier Ql, 
which is al so matched for best noise performance. The 
input charcteristics of this device provide a low VSWR 
termination of the mixer at the IF frequency. The ampl i­
f ied IF signal is bandpass f i 1 tered and impedance matched 
to the 50 ohm output . 

PCL-606/C 
(960) 

J-1 33A1009A 
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I. UNLESS OTMERw 1sE SPE C, F 1EC -

~E~ 1liTOM. V A.~U E~ A.'-E 11..: 0\,0.t, '.;
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+ 
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sov 
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wigfi
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~JScLEY ASSOCIATES• INC. 
lll CASTIL[AN DKl~E 

PAGE: l 

SANTA BARdARA, CA 93117-3093 
(tjQ~J 9b8-9o2l 

DATE: &/30/87 

PARENT ITEM: 9301268 DESCRIPTION: ASSY PRcAMP/lSTMX 950MHl PCLb 
ENG.DRAWi~~ NO.: 2002827 N 

QUANTITY REF COMPONENT 
~bR ITEM NBR 

COMPONENT DESCRIPTION 
&. COMMENTS ENG.DRAWING ND. PER UM 

l 3473055 PCB PREAMP/IST MIXER PCL-006 5105943 
3 3350188 MIXER SRA-12 

Ul 
4 l300d04 ASSY CAoLE 950 PREAMP PCL-606 24dl0B4 
5 3630225 XT PS2N4402 e35wl50M040VeoA9P 2N4402 

Q2,Q5 
6 3640281 xr HXTR-3101 HXTR-3101 

Q3,U4 
7 3640307 XT U310 

Qi 
8 3610235 010 HPND-4166 

CH.2 
9 3291069 FILTER FEtO THRU SM THO 

FL1,Fl2,FL3 

U310 

HPND-4166 

859619-1 

H 

A 

iO 4042065 IOCTR e482 UH Be5T GR TYPE E 
LJ 

ll 402050~ IOCTR MINI-RED ~15UH 10~ 
L4 

T7-ll6 8e5T3/8E 

MR.15 10~ 

12 40l0467 FtR~OX CUbE 500 OHM 
Ll,L2 

13 4300034 CAP DISC NPO 4e7PF 
C4 

14 435052& CAP CHIP J30PF 5% P90 

VK200 10/3B 

UT l-4R 7 

L00B.331JP500X 
C9.ClO.Cl3eCl4,Cl5•Cl6•C17,CldeCl9•C20•C2l 

15 4310132 CAP OlSC e0l/50V UK-50-103 
c1.c2,c3 

16 4200053 CAP TANT EPUX-O(P 4e7/35V 10% lqoD475X0035JAl 
cs.c11,c12.c22 

17 4210183 CAP MlCA DIP 47PF 5% DM-l5-470J 
Co 

18 4310272 CAP eOl 50V X7R 10% 
Co.C7 

19 46.30299 POT CER PC PIN lOK OHM .75W 
Rl3 

20 1130491 WSHR SST 5710-35-16 
21 4410247 RtS lK OHM l/4W 10% 

Rl,R6.R7.Rl2 
22 ~40003& RcS 51 OHM l/4W 5~ 

R.5,Rl~ 
23 4460291 RES 8e2K UHM l/4W 5% 

R9.1Uu 
~4 4400242 RtS 4.7K OHM l/4~ 5~ 

Rti•IH 1 ,1U4 
25 4400655 RES 120 OHM l/4w 5% 

R4 

5018tM50RDl03'< 

JOO~P-1-103 

5710-35-16 
l{C07!.iF 102K 

RC07GF510J 

RC07GFd22J 

RC07GF472J 

RC07GF121J 

le000 EA 
le000 EA 

le000 EA 
2e000 EA 

2.000 EA 

l.000 EA 

le000 EA 

3e000 EA 

le000 EA 

le00O EA 

2.000 EA 

le000 EA 

11.000 EA 

3.000 EA 

4.000 EA 

le000 EA 

2e000 EA 

le000 EA 

2.000 EA 
4e000 EA 

2.000 EA 

2e000 EA 

3.000 EA 

1.000 EA 
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PARtNT ITEM: 930126d PAGE: 2. 

RcF COMPONENT 
NBR ITEH NBR 

2.6 4410122 

2.7 4410320 

28 1050129 
29 1310093 
30 3090230 

31 2202315 

32 l560i2o 

33 .3290152 

34 2091403 
37 2091049 
j8 2090967 

DATE: 6/30/87 

i.lUANTlTY COMPONENT DESCRIPTION 
& COMM!:NTS ENG.DRAWING NJ. PER UM 

RES 100 OHM l/4w 10~ RC07GF101K 
R2 
RES 3e9K OHM l/4W 10% RC07GF392K 
R .3 . 
SCR PNH PHPS 4-40 X 1/4 SST 
CLIP PCL-oOo 05C2882 B 
CUNN SMd PC RT ANG MALE BlKHD 2110-1511-000 
J2,J4 
ASSY COAXSMd PC/RTSMB/RT 12.25 2481092-1 Al 
J.3-J5 
ToG TEFLON 20AWG NAT TFT200-20 
Rl.Ll,l2 
JACK TEST WHITER ANGLE 
TPl 
CUV~R MUDULe PRtAMP/lST MIX 
FKAME PREAMP/MIXER RX PCL-606 
FRAME BASE MODULE PCL-606 

430-101 

05C2939 
0502 d7 5 
05C2 86 7 

Ai 
F 
E 

l.000 EA 

1.000 EA 

2e000 EA 
l6e000 EA 
2.000 EA 

1 .OOO EA 

e2 50 FT 

1.000 EA 

2e000 EA 
1.000 EA 
1.000 EA 
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FIRST LOCAL OSCILLATOR 
AND MULTIPLIER 

Schematic 91D7288 
Parts List 20D2828 

The output LO signal is derived from a crystal-control led 
oscillator, which uses an oven-mounted crystal for fre­
quency stability. The signal is buffered and then quadrupled 
by a pair of active push-push doublers. Filtering is 
provided between each multiplication to remove unwanted 
harmonics. The signal is amplified and fed to a step-recovery 
diode multiplier, and the output is filtered to select the 
desired harmonic. The signal is then attenuated to control 
the output impedance and to reduce the power to the level 
required by the mixer. 

On-board power supply regulation eliminates frequency 
drifts due to line voltage variations. 

The output local oscillator signal is derived from crystal­
controlled oscillator Ql. This third overtone crystal is 
temperature stabilized by a 65°C proportionally controlled 
oven. The output frequency is adjustable by tuning FREQ 
ADJ L6; this adjustment causes only small output amplitude 
variations. Oscillator buffer Q2 isolates the oscillator, 
preventing frequency pulling when adjusting the multipliers. 

The output of the buffer is doubled in an active push-push 
doubler. The single-ended input from the buffer is split 
into two out-of-phase voltages in Tl and fed to the bases 
of two transistors of integrated array Ul. The output of 
these two transistors is summed at their collectors. The 
close matching of the integrated transistors provides 
suppression of the fundamental signal driving the bases. 
The fundamental frequency is further suppressed by an 
interstage bandpass filter consisting of LlS, Cl8 to C21, 
Lll, C24, L12 and C26. 

The second doubler consists of Q3 and Q4. The circuit is 
essentially the same as the first doubler, but a discrete­
component design is used because of the higher frequency 
and power that are required . 

PCL-606 
(960) 

K-1 33A1010A 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

The output of the second doubler is amplified by Q5 to the 
power level (120 mW) required by the diode multiplier. The 
output of Q5 is tuned by C39 and impedance matched in two 
stages to the step-recovery diode multiplier by C3 8, C41, 
and Ll7, and then by C43 and Ll8. The diode self-bias 
current is determined by R25. 

Diode CR4, the step-recovery diode multiplier, converts the 
input sinusoidal signal to a stream of impulses . These 
impulses are fed to an unloaded microstrip quarter-wave 
resonator (L19), which is tuned to the desired output 
frequency. 

C44 provides a de block and coupling to the 50 ohm input of 
output filter FLl. The output of the filter is loaded with 
a 3 dB attenuator, reducing the output power to that requir­
ed by the first mixer and providing some control over the 
impedance seen by the filter. The undesired harmonic 
multiples of 200 MHz removed from the desired frequency are 
suppressed at least 40 dB. The output power is between +5 
and +12 dBm. 

PCL-606 
(960) 

K-2 33A1010A 

• 
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NOTES: 

I. UNLESS OTHE.RWISE SPECIFIED: 
RE.St"5T0l'tS ARE IN OHMS, l/4v,1, IO"'To 
CAPACITORS ARE 11'1 MtCllOF~llAOS 

2. TR.IN ANt> DRILL s,os944 
& COMPONENT L~~OUT 2002928 

R2S 

I K. 

C43 

'20 pF 

Ll8 

X5 

4. L 15 THRU Ll9 AHi) FL I ARE. ~OIL. Ol= THE PC BOARD 

MULTIPLIER 

FLI 

L19 

& DWG. NO. 20D282.B -I ZOD28ZB - 2. 

STOCX JJO. 93012 7 -. 930/SZ. ~ 

I ST. lO FREQ. /020 f.11-Jr: /000 MHi! 

C'IS 2 . . 2 p-f ~ ~o ~-?pf AJPO 

IS 

R28 
68 

LO <OUTPUT 
I 

J2 

Cl .o, 
50V 
o,sc. 

+9V 

2002828 -3 2002a2B-"f 20 D28) 8-5 20D2828- ~ 
930/532 '330158/ 93015 9 9'3011o07 

980 MH~ 

6.8pf J..JPO 2.2 pf NPO 4. 7 p F NPO G:>.8 pF NPO 
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':500 J (+9VJ Cc. .. 

Jl-"'T i-01 ... 
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CISC. 

~JI-I 
(GNO) 

USCD ON: PCL-<oOG )(MTR 8. 
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-
:T1..O 

- · .t:. •• ,.. 
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WIIT-8LU 
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E!Lu 

p,JQTE5: 

L UNI..ES.5 OTl&li:l~w•~~ SPEC. IRED• 
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l~STAU..ING P.c..ac. INTO i:RAMI.. 

& Ar."ACH ITEMS 98 ~ 5 TO 
FRAME WITH RTY- AVOID 
CRE'S.SING CABLES OVE~ 

•~?<E .•1 · AREA OF PC. 80,"IRO-

A ~TTACH LEAD TO FEc.D­
-:-HF.U CAF,:,.c ; -:-oA FL-7 

CLDS E E:NOU G H TO 

e=APP.CITO'R TO TRIM 
-;£R/lllltvAL TC /<J07" 7"CLJCH 
~ Tc "'1 5 COIJIJ/:CTOF< • 

£ ·"'0l-'A1 il/..JG JJU T .t=,?P. J 3 
MUS':° BE i>-JSTALL.Er:, 
WI 'l"H A TOP.QUE NPEJJCH 

SET AT 3 II.I-LB~ · 

& t'-ISTALL U~ .l'2.S ~ .032. 
ABOVE P.C.. 50. 

UI 

MC. 
14S152? 

-

IVmeley 
COMPONENT LAYOUT 65 - 96 MHz. 
2nd. L.0. / SYNTH & 3rd. L.0. 

TOLi ,HCT. z 1JJI. .xx z .... .m + .,..., 

DWN ICAl.&1 

CHK 

INtl 
2002882 

J4 

' • 

.it::± ,,z-

I F 
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MLISELcY A~SuCLATES. INC. 
111 CASflLIAN O~IVE 

PAGE: 1 

SANTA BAR8A~A, ~A 93117-3093 
(805) 9o8-9o21 

UATE: b/J0/87 

PARiNT lTEM: 93Ul276 UESCRIPTLON: ASSV LO 1ST TX ~40-96U PCL-oOo 
EN~eURAWlNG N□ .: 2UOiB28-l T 

Rt:F COMPONENT COMPONENT Dt:SCRIPTIUN WUANTITY 
NclR ITEM NBH. ~ COMMENTS ENG.URAWLNG NO• PER UM 

--------- ------------------------------ --------------- --------
101 9302605 ASS't' l.ST LO 950 MHZ 600 20U2 8? 8- 7 T 1.000 EA 
104 2 300tH 2 ASSY CAbLE 950 l ST LO PCL-60b L4l:H085 A 1.ouo EA 

J1 

PARENT lTcM: 9301S24 UESCRIPTION: ASSY LO 1ST TX 920-940 MHL 606 
tNG.UR~WING NO.: 2002828-2 T 

Ri::F COMPONENT COMPONENT DESCRIPTION WUANTITY 
Ni:iR ITEM N9R f;. COMMENTS ENG• UR AW 1 NG N'.J • PER UM 

--------- ------------------------------ --------------- --------
101 9302o0~ ASSY 1 ST LO 950 MHZ 600 i0U2 d2 d- 7 T 1.000 EA 
102 .3340791 XTAL 51.000 MHZ PCL-606 TX JOAO\.J79-l 0 1.000-EA 

Yi 
102 3 340~2 5 XTAL 50.000 MHZ PCL-606 JOA0079-2 0 1.000 EA 

Yl 
103 4300018 CAP OISC NPU 2e2PF OTL-2R2 le000-EA 

C45 
.i.03 .. 300034 CAP DISC NPU 4e7PF UTl-4Rl 1.000 EA 

C¼S 
104 2300012 ASSY CA8U: 950 1ST LO PCL-606 24tHOtl5 A 1.000 EA 

Jl 

PARENT lTtM: 9301532 OESCRIPTlON: A~SY LO 1ST Tx 9lU-920MHZ 606 
cNG.ORAWlNG NO.: 2002828-3 T 

RtF CUMPONENT CUMiJONENT 0 t SC R l PT 1 UN IJUANTITY 
NdR ITEM Ndf{ ~ COMMENTS E NG• UR AW l ~J G NO. PER UM 

--------- ------------------------------ --------------- --------
101 930200';, ASSY l ST LO 950 MHZ 600 2002 82 d- 7 T 1.000 EA 
102 33 .. 0791 XTAL 51.000 MHZ PCL-606 TX JOA0079-1 D 1.ouo-EA 

Y1 
102 3340833 XTAL ~9.000 MHZ PCL-606 TX JOA0079-J D 1.ouo EA 

Yl 
103 '4300018 CAP DlSC NPO ie2PF OTL-2R2 leOOO-EA 

C<t5 
103 4300042 CAP DISC NPU o.8PF OT L- t,R 8 1.000 EA 

C45 
104 2300812 ASS 't' CAdLE 950 1ST LCl PCL-606 24810~5 l .ooo EA 

Jl 
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MuSELcY A~SUCIATEs. INC. 
1!1 CASTILlAN DRIVE 

PAGE: 1 

SANTA ~ARbAHA, CA 93117-J093 
( 8 OS ) 9 o 8- 9 o 2 l 

UATE: o/jQ/87 

PARcNT ITtM: 9301~81 UESCRIPTION: LO iST RX PCL-606 940-960 MHZ 
tNG.URAWING NO.: 2002828-4 T 

FU~F COMPONENT COMPONENT 01:SCRIPTION I.IUANTITY 
NbR ITEM NBR & COMMENTS E NG • UR AW l NG NO. PER UM --------- ------------------------------ --------------- --------
10 l 9301276 A~SY LO 1ST TX 940-960 PCL-600 20U2d2tl-l T 1.000 EA 
1U2 3340191 XTAL ~1.000 MHZ PCL-606 TX JOA0079-l 0 le000-EA 

Yi 
102 J3<t0d09 XTAL PCL-606 H.X JOA00~2 C 1.000 EA 

Yl 

PARcNf lTc~: 9301~99 DESCRIPTION: LO 1ST RX PCL-606 920-940 MHZ 
ENGeURAWlN~ NO.: 20U2828-5 T 

Rl:F CUMPONENT CUMPONENT DE SC R 1 P T I ON (.IUANTITY 
NtiR ITEM NBH. ~ COMMENTS ENG.DA.AWING NO. PER UM 

--------- ------------------------------ --------------- --------
101 9301~24 ASSY LO 1ST TX 920-940 MHl 600 2002d2t!-2 T 1.000 EA 
102 3340809 XTAL PCL-oOo kX JOA0082 C 1.ouo EA 

Yi 
lU2 3 340b2 5 XTAL 50 .• 000 MHl PCL-606 30AOU7'-l-2 0 1.000-EA 

Yl 

PARtNT ITEM: 9301007 OE5CRIPTION: LO 1ST RX PLL-606 910-920 MHZ 
cN~.ORAWING N□.: 2002828-6 T 

Rl:F COM.,ONENT COMPONENT DtSCRl PT I ON \JUANT[TY 
Nt:iR ITEM Nok & COMMENTS f:: Nt; •URA WIN,.; ND. PEK UM 

--------- ------------------------------ --------------- --------
101 9301532 ASSY LO 1ST rx 910-92 OMHZ 606 2002 87. 8- 3 T 1.ouo EA 
102 3340809 XTAL PCL-606 RX 30AOU82 C 1.000 EA 

Yl 
102 3340t:i33 XTAL 't9.000 MHZ PCL-606 TX 30A0079-J D 1.000-EA 

Yl 
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DOUBLE CONVERTER 

Schematic 91D7277 
Parts List 20D2824-1 (Composite) 

20D2924-2 (Mono) 

.. 
Much of the selectivity of the Receiver is provided by the 
70 MHz to 3 MHz Double Converter module. The input signal 
at 70 MHz is amplified and bandpass filtered and then 
converted to the second IF frequency at 10. 7 MHz. The 
bandwidth of the second IF circuit is user selectable by 
switching out the second filter in the IF. This does not 
change the gain of the IF. The 10.7 MHz signal is convert­
ed to the third IF frequency at 3 mHz, bandpass filtered, 
and passed to theoutput. 

After preamplification in the Preamplifier and First Mixer 
module, the input signal is amplified by Ql to overcome the 
insertion loss of the 70 MHz bandpass filter. This ampli­
fier also acts as an impedance transformer from the 50 ohm 
input impedance to the 3000 ohm impedance of the filter. 

The primary purpose of the 70 MHz bandpass filter is to 
reduce undesired signals to levels that will not cause 
intermodulation in the second mixer and second IF ampl i­
f iers. The 1 dB bandwidth of this filter is 500 kHz, and 
its 10 dB bandwidth is 1.6 MHz. The output of the filter 
is impedance transformed down to 50 ohms to match the 
mixer. 

The signal input to second mixer Ul is mixed with the 80 .. 7 
MHz second LO signal to produce the second IF signal at 
10.7 MHz. The local oscillator signals are provided by the 
Second and Third Local Oscillator module. 

The second mixer is double balanced, and its IF port (10.7 
MHz) is diplexed. The low-pass leg (LB, C21, Ll0 with a 14 
MHz cutoff) connects the signals centered on 10. 7 MHz to 
the first 10.7 MHz amplifier (Q2). The high-pass leg (C20, 
L9, C19) terminates higher frequency signals in R4. 

The output of the first 10.7 MHz amplifier (Q2) is buffered 
by emitter follower Q3. The source impedance required by 
filter FLl is set by Rl0 . 

PCL-606, PCL-606/C 
(960) 

L-1 33Al011A 
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The 10.7 MHz IF filters FLl and FL2 are linear phase mono­
lithic ceramic resonators. Ll3 and C31, and L14 and C37, 
allow slight adjustment of the center frequency of the 
filters to align both filters on the IF frequency. Ampli­
fiers U2 and U3 maintain the signal level through the 
filters. Inductor Ll5 and capacitor C43 form a harmonic 
and noise filter for the third mixer. 

The input to third mixer U4 is mixed with the 13. 7 MHz 
third LO signal to produce the third IF signal at 3 MHz. 
The third mixer is also double balanced and diplexed. The 
output signal is sent to the FM Demodulator module. 

PCL-606, PCL-606/C 
( 96 0) 

L-2 33A1011A 

• 

• 
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MOSELEY ASSOCIATES• INC. 
lll CAST(LlAN DRIVE 

PAGE: l 

SANTA BAR~ARA, lA 93117-3093 
(d05) 9o8-9o21 

DATE: t,/30/37 

PARtNT ITEM: 9301L77 DESCRIPTION: ASSY DBL CONV 7J-3MHZ MONOPCL6 
EN~eDRAWlNG NO.: 2002824-2 AA 

i.lUANTITY ~t: F CuMP ONE NT 
NBR ITEM NBR 

COMPONENT Dt:SCRIPTION 
~ COMMENTS ENG.O~AWI~G NO. PEK UM 

1 3473022 PCB 7J-3MHl OdL CONV PCL-606 
2 3030450 XT 2N3904 

r.u 
3 1090182 SCR PN~ PHPS o-32 X 1/4 SST 
4 33~0190 MIXER BAL 

Ul,U4 
5 J730769 IC $L560C 

6 
1 

8 
9 

10 
il 
12 
13 
14 
15 

12J0986 
3640307 

20b2~29 
2300ti20 
2091031 
2090967 
209llb3 
2091155 
211023 7 
3190782 

Ul ,u3 
STOF 1/'t RNU o-32 X 7/8 AL 
XT u310 
Qi ,1>12 
SHIELD PAtHITION 
ASSY CAtilE DBL CONV PCL-606 
FRAME Otil CONV RCVR PCL-606 
FRAME BASE MOOULE PCL-606 
ASSY MODULE COVER CKT D~l CJNV 
ASSY MODULE CQVER CO ... P UBL CON 
HEATS(NK T0-5 PUSH~O~ 
Sw OPDT PC 
Sl 

511)5 945 
£NJ9U4 

SBL-l 

SL560C 

8l60-A-Oo32 
U310 

05d2 l:H 0 
24tH 08 o 
0502 874 
05C28o 7 
05C2 90 l 
05C2900 

M 

A 
G 
E 
C 
C 

:; 111 SB 
573-~1190301100 

16 

18 

19 

3090230 

3291069 

4310264 

CONN $Md PC RT ANG MALE 8LKHO 2110-1511-000 
J2,J3,J4 
F!LTER FEtO THRU SM THO 
FL3,FL4 
CAP .1 ~ov L5U 20~ SOZOES50KD104M 
C,2,C23,C26,C27,C28,C29,C30,C33•C34,C36,C40•C41, 

4310i72 
C42 
CAP eOl SOV X7R 10% 
C32,C38 
CAP MICA DIP 9lOPF ~t 
Cl 

50J.8t::"150RDl.03K 

OM-15- 91 lJ 

LO 

21 

l.2 

23 

24 

42b0053 

4210lb7 

<t210266 

4210070 

CAP TANT EPOX-OIP 4e7/35V 10% l9oD475X0035JAl 
C9,C24,C3'>,C39 
CAP MLCA LlIP 39PF 5~ 
C43 
CAP MICA DIP lOOPF s; 
C19,CZO 
CAP MICA DIP l5PF 5~ 
C25 

26 4210373 C~P MICA DIP 240PF 5t 
C21 

L7 4210480 CAP MICA uIP 560PF 5% 
C4o,C47 

28 4210423 CAP MICA OIP 360PF )t 

C<t4•C48 

OM-l 5-J90J 

OM-15-101 J 

OM-15-l5UJ 

OM-15-241J 

OM-15- 561J 

DM-15-3&1J 

1.000 EA 
1.000 EA 

4.000 EA 
2e000 EA 

2.000 EA 

2e000 EA 
2.000 EA 

3.000 EA 
1.000 EA 
le000 EA 
le00O EA 
1.000 EA 
leOOO EA 
2.000 EA 
leOOO EA 

3.000 EA 

2.000 EA 

13.000 EA 

2.000 EA 

leOOO EA 

4e000 EA 

leOOO EA 

2.000 EA 

leOOO EA 

1.000 EA 

2.000 EA 

2.000 EA 
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PARENT ITtM: 9301177 PAGE: 2 
DATE: o/30/87 

QUANTITY Rt f COMP ONE NT 
~dR ITEM NBR 

COMPONENT OtSCRIPTION 
& COMMENTS ENG.DRAWING N□• PER UM 

--------- ------------------------------ --------------- --------
29 4210225 CAP MICA uIP o8PF 5~ o~-15-o80J 

C3 
~O 4210183 CAP MICA QIP 47PF 5% OM-15-470J 

Cll,Cl4 
31 4220075 CAP MICA OIP 1600PF 5% UM-19-162J 

C45 
32 4310132 CAP OlSC .OL/50V UK-50-103 

Cl,C2,C4 
33 4350Sld CAP CHIP .5 PF +/-.lPF P90 10080R5BNMS500X 

Cl2 
34 4210175 CAP MICA UIP 43PF 5~ DM-15-430J 

C6,Ll7 
j5 424019d CAP 3e0 PF+/- elPF W/LEAOS 10083ROBNMS500X 

Cl8 
36 4370201 CAP MIN VAR PC .8-lOPC MVHOlOW 

C5,ClO,ClJ,Cl6 
J7 4350500 CAP AOJ 5-60PF GXDoOOOO 

C.H ,C37 
38 435070d CAP CHIP l ♦/-.25PF P90 W/LEAOS 1008LROBNMS500X 

Cl:hC 15 
39 4400051 RES 100 OHM l/4W 5% RC07GF101J 

R3,R6,Rd,Rl2,R25 
40 4400820 RES 180 OHM l/4w 5% RC07GF181J 

R5,H.22. 
41 440083d RES 330 OHM l/4W 5% KCU7GF331J 

R10,Rl3,Rl7,R20 
42 4400192 ~cs 2.2K OHM l/4W 5~ KC07~F222J 

R7,K9 
43 4400317 RES lOK OHM l/4w 5% KC07GF10JJ 

Rll,R.L4,Rl8•R21 
44 44o0~12 RES 150 OHM l/4w 5% KC07GFl5lJ 

R.l6,R24 
45 446078d RES 41 OHM l/4W Si KC07GF470J 

R15,R23 
46 4400030 RtS 51 OHM l/4W 5~ RC07~F510J 

R4,R2t> 
48 44o0c,55 RES 120 OHM l/4w 5% ~C07GFl2lJ 

Rl 
49 4400143 RES lK OHM l/4W 54 RCJ7GF10ZJ 

R19 
50 4130035 FcRKITE B~AO KS 001 00/36 

R23 
52 2202i99 A~SY COAX SMB/S-SMB PL/RT a.2s 24dl091-2 Al 

J':i-J6 
53 4020517 IOCTR MINI-REO .27 UH 5• MR e27 5• 

L9 
54 4020024 IOCTR 1.0 UH 5% MK 1.0 MR leO 5~ 

L8 
55 4020525 IOCTR MINI-RED l•2UH 5% MR 1.2 5% 

LlO 
S6 4020459 LNX/FU MINI-RtD lOUH 5% MR 10 / 5% 

L l.2 

1.000 EA 

2e000 EA 

1.000 EA 

3.000 EA 

1.000 EA 

2.000 EA 

le000 EA 

4e000 EA 

2e000 EA 

2.000 EA 

5e000 EA 

2.000 EA 

2e000 EA 

4.000 EA 

2.000 EA 

2.000 EA 

2.000 EA 

1.000 EA 

leOOO EA 

leOOO EA 

·1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

l.OuO EA 
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PARENf lTcM: 9jQll77 PAGE: 3 
DATE: b/30/87 

loiUANTITY Rt: F COMPONENT 
NoR ITEM NBR 

COMPONENT DESCRIPTION 
~ CUMMENTS ENG.DRAWING NO. PER UM 

57 4020541 IOCTR MlNi-REu .22 UH 5~ 
L3 

~8 4020b7J IOCTR MINI-RED 27UH 10% 
Lll 

~9 4020560 IOCTR MINI-RED 5eb UH Si 
Ll3•ll4,Lt5 

oO 40L0574 IOCTR MINI-~ED oed UH 5% 
L16,L18 

ol 4020,82 IOCT~ MINl-kEU e82 UH 5% 
L17 

b2 4460077 RES 220 OHM l/4~ 5% 
R27,R28 

63 4050191 TORuIO PC ~OUNTIN~ 
L'uL5,L6•l 7 

MR e22 Si 

MR 2 7 lO~ 

MR 6e8 S;i 

MR • 62 5~ 

~C07GF221J 

03-3 011 

o4 4020407 FERROX CU~E 500 OHM VK200 10/38 
Ll,L2 

o5 3250941 SKT 3 PIN 1-583773-1 
FLl9Fl2 

06 3090370 CONN 3 PIN SNGL ROW STR HOR 87224-3 
El 

67 j2509l1 JUMPER MINI FOR 2 PINS=.025/el 65474-001 
El 

Cl 

o9 ~0~2o02 SHIELD MAbNETIC CYLI~ PCL-606 05d2836 B 
l15 

10 1050129 SCR PNH PHPS 4-40 X 1/4 SST 
71 1130491 WSH~ SST ~710-35-16 5710-35-16 

J2,J3,J4 
72 l31009J CLIP PCL-0O6 
74 J350L79 FLTK CE~AMIC SFE-l0.7-~X2-A 

FL1,FL2 
75 16~1927 W ~USS 22GA 

05Cl 882 B 
SFE-l0.7-MX2-A 

la000 EA 

le000 EA 

3.000 EA 

2e000 EA 

le00O EA 

2.000 EA 

4e000 EA 

2.000 EA 

2.000 EA 

leOOO EA 

1.000 EA 

l.0OO EA 

2.000 EA 
3.000 EA 

lt>eOOO EA 
2.000 EA 

.250 FT 
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SECOND AND THIRD LOCAL OSCILLATOR 

Schematic 91D7276 
Parts List 20D2829 

The Second and Third Local Oscillator module provides two 
local oscillator signals (80. 7 MHz and 13. 7 MHz) to the 
Double Converter module. 

The Second Local Oscillator consists of crystal-controlled 
oscillator Ql and crystal Yl, operating at 20.175 MHz. LO2 
Frequency Adjust Cl0 can pull the crystal frequency by 
approximately ±5 kHz. The LO signal is buffered by Q2 and 
sent to first push-push frequency doubler Ul and associated 
circuitry. TPl (buffer level) monitors the drive level to 
the first doubler and should indicate between +2 V and +5 V 
on a high impedance vol trneter. First Doubler Adjust LS 
tunes the output of the first doubler, and the voltage at 
TP2 ( First Doubler Level) should indicate between +2. 3 V 
and +3.0 V. 

The output of the First Doubler drives second push-push 
Frequency Doubler U2 and associated circuitry. Both 
frequency doublers use well balanced input transformers and 
tightly matched monolithic transistors, yielding excellent 
rejection of fundamental and odd order harmonics at their 
outputs. 

LO2 Output Adjust L6 is used to tune the second doubler for 
maximum output at TP3 (LO2 Output Level). This voltage 
should be between +0. 8 V and +1. 2V. The output of the 
second local oscillator is applied to J2 at a level of +5 
dBm to +10 dBm at a frequency of 80.7 MHz adjustable by ±20 
kHz. 

The third local oscillator consists of crystal-control led 
oscillator Q3 and 13.7 MHz crystal Y2, followed by buffer 
amplifier Q4 and a 13.7 MHz low-pass filter. The LO3 
output level at TP4 should be between +0.8 V and +1.2 V. 
The output signal appears at J3 at a level of +5 dBm to 10 
dBm. Extremely low noise floors are achieved in both the 
second and third local oscillators by using the crystals as 
series resonant bandpass filters between the oscillators 
and their buffer amplifiers . 

PCL-606 
(960) 

M-1 33Al012A 
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+ 12. V 

L0-2. OSC. 

R3 
47.n. 

-t12V OSC.. 
L0-3 

R31 

1.eK 

BUFFER 

A (-3dBm!.3JB) 

BUFFER 

I 

e,u,n:R LEVEL I f2..ov- sv) 
TPI 

O O U\3LE.R "TPZ(•c'.3V-3'9 '1 :;:r LEVEL 
I 

\1114154 
CRI 

1 ~T DOUBLER 

1:iJ: DOUBLER 
/:,0..:J. 

O UTPUT LEVEL ) L0-3 
TP .q (+.~ -1.i\/ So Jl. ,_o .... t> 

Wl"fH 

R40 

IK 

R'4:3 

CS9 7 .01_,..F 

C.30 

IOO pl' 

~ R42 

~•20• 

NOTES : SPEI.IF/£D ALL 

IIJ4l'5'9 

I. UA.JL£SS OTH£R~:£0HMS I 1/4 w, /Oo/o 

R£S15TOR5 /J/?E II../ MICROF/lR/lDS. 
0 CAP/lC.ITORS /lR£ 

llN SID 5':1.I.IID . 

'v 

DOUB IER CNO ~ 

+ 12 V 

I 

LO - 2 CllTPUT 
!lOJ. 

C3 
.01_.,F 7 

(+12v !. 10%) 
C VRI 

Z."TR/111 f DRILL ""OUT ZDDZBZ':1 
POIJ£f\.JT L .... "' 

3 . COM Ml~ HEAJR::15. WHERE IJOTED 
-4. IAJOUC.TOR!o:~, VOLTl.:l&ES EXiu~p:E!>ISTl.:IIJT 
5. '1LL "TEST D WITH HIC,H IIJ 

!:'107Z7fD 

i 30 '6 W\E/lSU~~IJ ~I lt\EG . 
VOL"TME.TER 

(.3 V-1.2. V) 

TP3 
C3'5 

OUTPUT LEVEL L0-2 

Wlil-\ SO.fl. LOAt> 

RI FL3 JIP\N\'2 
"/\l\r--~-;,- ( L0-'2.\ i ~LEVEL/ 

c
1
.01_,.F 

c~~ i-01_,..F 

2 (L0-2 C\lT 
.J MHz.) +8 dl:lm@ 80.7 

..J \ PIIJ II 
_;;_R~2~----o;Flf~2--~7 ( L0-3 LEVEL) 

T ··-· IOOJL v ~ 
,. (L0-3 OUT 

LI 

2.-500 

.J., .., MHz.) -+8dBm@l:3 . , 

Fl I .JI Pihl 2 

L~:o-----,,,( + 15 V @ IOOm~) 

i 
.JI Plf\l I 

~ (C:.t-JD) 

wigfi
Stolen 2 Line Transparent
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FRE.QUHICY OPTIOt,J TABLE 

COMP, LAVOUT 20D'282.8-1 200202.a - 2. 

STCC" NO. <;,3012.7~ q30 152.4 

/U L..O >'RED. IO'l.0 MHz, 10-00 MH11t. 

C~ VALUE 2.2 P"° NPO 4.7 p~ N?O 

C. 'I S 5 TOCK "10. "1300018 4300034 

x-TAt.. srou. "-IO. 33"1- 07g I 334082S 

CCMP. LAYOUT :20D2.92.8-4 20 D 29 '2 0- 5 

STOC-K NO g301se, g?,01599 

RCVR FRE.Q. 9-4-0-9<..0 MHill 92.0·940 MH~ 

C45 VALUE 2.2 pl= i'JPO 4,7 pl=° NPO 

C.~S 5TOC.K 1'.10 4'300018 430003°'\, 

ll·TAt..STO<:.K NO 334080"' 33.0, o eo~ 

C:01\AP. LAYOUT 20D2~2.\:\-7 
STOC.K i'JO 930 2.eoOS 
RC.\JA FREQ. 102.0 MH& 

C.45 VALUE 2.'2. pl=' NPO 
C"l-5 STa::.K NO 4'300018 
)'.· 1AL $10C.K NO 3~~0791 

'.2.0 o 2828-3 
930 1S32. -
C:J80 MH,.. 

G.-8 pF NPO 

430004'2.. 
3~40833 

2.0 D 2.828- '=i 
93 0 IG,07 

910-92.0 MHiL 
Co.8 P~ NA::> 
43000-+2... 
3'.3~060~ 

1-1crres: 
,. vi-lL.e'!,S O"THERWISE: ~PE.C.IFoE.O AL.I.. Res1s'1bR-S ARe IN OMN\S I VA-w, IO'Yo 

AND C:,,-D .... Cl°TO~ ""'t..U&~ ARE: oN '"'1CAOF,o..RJ>,.o~. 

1. 5CH.E-fo'A1IC. ") I 07:2.8~. 

3. PG 60AR.0 5105',44 

I 

c~ 

i 

MaieleJ 

INS"TALL "BeTwe.e~ 

SM~ COMN A~O HOOULt!. fi:t."'' 

T 
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~OScLEY ASSOCIATES, INC. 
111 CASTILIAN DRIVE 

PAGE: l 

SANTA BARBARA, CA 93117-3093 
< oos • 9o8-9o2 l 

DATE: o/30/87 

PARt~T ITtM: 9301243 DESCRIPTION: ASSY LO 80.7/13.7 2ND/3RD PCLo 
EN~e0RAWING NO.: 2002829 K 

(.lUANTITY REF C_OMPONENT 
~oR ITEM NB~ 

COMPONENT DESCRIPTION 
& COMMENTS ENG.uRAWING NO. PER UM 

l 
2 
3 
4 
5 
6 
1 

8 

q 

10 

ll 

.l.2 

13 

14 

15 

lo 

17 

lB 

19 

20 

21 

3473030 
2091007 
2.090967 
2090975 
j250495 
l.3i0093 
't-310264 

4310272 

<t210050 

'1-210100 

4210233 

4210260 

't-210373 

4210449 

4210SOo 

't-210514 

4210191 

4210209 

4210225 

4210118 

4210126 

P~B 80 7/13.7 -2N0/3RD LO 
FRAME 2N0~3RD LO RCVR PCL-606 
FRAME 8ASE MOOULE PCL-606 
COVcR ~ODULE PCL-oOo 
SKT PIN .oasoux.200L GOLD F{N 
CLIP PCL-000 
CAP .1 50V l5U 20~ 
Cd,Cl8,Cl9.C43,C51.cs2.cs3 

5105 946 J 
0502 871 F 
05C2867 E 
05C286d 0 
450-3286-0l-03 
05C2 882 B 
5020ES50RD104M 

CAP eul 50V X7R 10% 5018tM50RD103K 
Ci.C2,C3.Cl3,Cl7,C2.,C22,C24.C28,C29,C31,C35• 
C3o,C49.C54.C57,C58,C59 
CAP MICA DIP lOPF +/- 0.5 
C39 
CAP MICA UIP 22~F 5~ 
C27 
CAP MICA UIP 75PF 5l 
C26 
CAP MICA · DIP lOOPF 5% 
C23,C30,C38•C42•C5~ 
CAP MICA ulP 240PF 5% 
Cl.4 
CAP MICA DIP 430PF 5% 
C9 
CAP MICA UIP o80PF St 
C44 
CAP MiCA DIP 750PF 5% 
C'-t6 
CAP M{CA DIP SlPF 5% 
C47 
CAP MICA DIP 56PF 5~ 
C)O,C55 
CAP MICA UIP o8PF si 
C5 
CAP MICA UIP 24PF 5~ 
CH,,C20 
CAP MICA UIP 27PF Si 
C33 

DM-15-1000 

DM-15-220J 

DM-l 5-750J 

OM-15-lOlJ 

uM-15-241J 

OM-15-431J 

OM-15-o81J 

OM-15-751J 

u M-1 5- 5 l OJ 

OM-15-560J 

DM-15-oBUJ 

OM-l 5-240J 

OM-15-270J 

22 4210167 CAP ~lCA DIP j9PF Si OM-15-390J 
CJ7,C40 

23 42~0040 CAP TANT EPOX-OIP 2e2/35V 20% 19oD225X0035JAl 
Co,C7 

24 42d0053 CAP TANT tPOX-OIP 4.7/35V 10% 19o0475X0035JA1 
Cll,CL5,C25,C32,C'1-5,C48 

2 5 ~350500 CAP AUJ 5-oOPf GXD60000 
Cl0 

1.000 EA 
1.000 EA 
le000 EA 
2.000 EA 
4.000 EA 

16.000 EA 
7.000 EA 

18.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

S.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

1.000 EA 

le000 EA 

2.000 EA 

le000 EA 

2.000 EA 

le000 EA 

2.000 EA 

2.000 EA 

6.000 EA 

le000 EA 
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~ARtNT ITcM: 9301243 PAGE: 2 
DATE: o/30/87 

i.iiUANT ITV Rc:F CJMPONENT 
"4dR ITEM NBR 

COMPONENT OcSCRIPTION 
~ COMMENTS ENGeURA~ING NJ. PER UM 

L.6 4370367 CAP MICA UIP oPf , CM05f0060003 
C34 

~7 't21000i CAP MICA UIP iPF +/- Oe5 UM-15-0100 
Cl2 

28 42~003d CAP TANT cPOX-DIP l/35V 20% l9oDlOSX0035HAl 

leOOO EA 

1.000 EA 

2e000 EA 

4e0ll0 EA 

2.000 EA 

1.000 EA 

CtuC4L 
29 3600145 010 lN4154 25V 4NS ~I 0035 lN4154 

CRl ,C R2 ,CR3 ,Ck4 
30 4410247 RES lK OHM l/4W 10% RC07GFl02K 

R25,R40 
Jl 4410270 RES le8K OHM 1/4w lOt RC07GF182K 

R3l 
j2 441037~ RES lOK OHM l/4~ 10% RC07GF103K 

R~.R6,R7,Rl4,Rl8,Rl9,R23.R24,R30,R32,R39 
33 ~410023 RtS lU UHM 1/~W 10% RC07GF100K 

R2o,R27,R4l,R43 
j4 4410290 RcS 2.7K UHM l/4W 10% RC07GF272K 

R10,R35 
35 4410064 RES 33 OHM l/4W 10% RC07GF330K 

Rl2,R36 
j6 4410080 Rc:S 47 OHM l/4W 10% RC07GF470K 

R3,R8,Ril,Ri3,R29.R33,R37,R38 
37 4410122 qcs 100 OHM l/4W 10~ KC07GF101K 

Rl,~2 
Jti 4410130 RES 120 OHM l/4W 10% KC07GF121K 

R22,R28,R~2 
39 ~410205 RtS 470 OH~ l/4W 10~ ~CJ7GF471K 

R'hlO't 
40 441021J RES 5o0 OhM l/4w 10~ KC07GF561K 

~l 4410100 RES 6d OHM 1/'tW 10% KC07~Fo80K 
Rl5,Rlo,R20•R21 

~2 441014d RtS 150 OHM 1/4~ 10~ KC07GF151K 
R.1 7 

43 ,300d3d A~SY CAdlt 2NU ~ 3RD LO PCloOb 24dl087 
44 J340759 XTAL 20.175MHL PCL-606 2ND LO 30A0080 

Yl 
~5 3340767 XTAL l3e7MHL ~CL-oOb 3RD LO 

Y2 
~6 1500226 TbG TEFLON 20AW& NAT 

R2 
47 Jo3000l xr NS,N9ld .4w600M030V50M2P 

'.ll •••ii3 
48 3630456 XT 2N3904 

Q2.u4 
49 3650074 ~~LTR LM340Tl2/7812 VARVle5A 

ViU 
50 37300~1 IC ~A3018 XSTR ARKAY 

Ul,U2 
51 41U003d XFMR MCL T4-l 

Tl• T2 

30A0081 

TFT200-20 

2N9lb 

2N3904 

U1340T-l 2 

CA-30ld 

MCL T4- l 

A 
AO 

AO 

11.000 EA 

4.ooo EA 

2e000 EA 

2.000 EA 

a.coo EA 

2.000 EA 

3.000 EA 

2.000 EA 

leOOO EA 

4.000 EA 

leOOO EA 

1.000 EA 
1.000 EA 

1.000 EA 

.100 FT 

2.000 EA 

2.000 EA 

l.000 EA 

2e000 EA 

2.000 EA 
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PARtNT ITEM: 9J01243 .,AGE: 3 
OAT£: o/30/87 

l>IUANTITY REF COMPONENT 
l',,ltjR ITEM NBR 

COMPONENT OcSCRIPTION 
& COMMENTS ENG.DRAWING ND. PER UM 

S2 4020681 IDCTR 1.8 UH 5% MR 1.8 5~ 
l2 

53 4020057 IDCTR 3.3 UH 5% MR 3e3 5i 
l4 

54 4020005 IDCTR 2e2 UH 5% MR 2.2 5~ 
l9 

55 404200~ COIL VAR e202UH GREEN SERIES 117 5/2T 

le000 EA 

1.000 EA 

le000 EA 

le000 EA 

le000 EA 

1.000 EA 

2.000 EA 

1.000 EA 

le000 EA 

le000 EA 
1.000 EA 
1.000 EA 
3.000 EA 

l5 
S6 4042073 IOCTR 3.5T uR& .133 UH TYPE E T7-ll7 3.ST.133 

lo 
57 4020040 IuCTR MINI-RED .1 UH 5% 

L7 
MR el0 5% 

MR 2 7 l0i 58 4020073 luCTR MINI-RED 27UH 10% 

59 

60 

ol 
02 
o3 
o4 

o5 

402046 7 

.L29018d 

1090182 
1090554 
l09058t, 
3291009 

3090i3u 

00 J290152 

o7 1.050129 
08 1130491 

L3.L8 
FcRROX CU~E 500 OHM VK200 10/38 
ll 
SIL PAO 7403-09-FR-51 
VfU 
SCR PNH PH?$ o-32 X 1/4 SST 
NUT HtX 6-32 SM PATT 
WSHR LK #o SR SST 
FILTER FEED THRU SM THO 859619-1 
FL1,FL2,FL3 
CONN SMb PC RT AN~ MALE dLKHO lll0-1511-000 
J2,J3 
JAC~ TEST WHITER ANGLE 
Tt->t,TP2,TP3,TP4 
SCR PNH PHPS 4-40 X 1/4 SST 
WSHR SST 5710-35-16 

430-101 

5710-35-16 

2 e000 EA 

4.000 EA 

2.000 EA 
2.000 EA 
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FM DEMODULATOR 

Schematic 91D7260 
Parts List 20D2811 

The FM Demodulator module performs three major functions: 

1. Extraction of baseband information from the 
frequency modulated input signal. 

2. Generation of de metering signal proportional 
to the logarithm of the input RF carrier over 
a three-decade range. 

3. Generation of a mute signal to squelch the 
receiver when the RF input signal is too low 
for reliable operation. 

FM Demodulator 

The 3 MHz RF signal at J3 is fed to a low-noise amplifier, 
U4 and its associated circuitry, where it receives approxi­
mately 30 dB of voltage amplification. This signal passes 
through a 3 MHz phase linear bandpass filter (LB through 
Ll0 with C83 and C84). The output of this filter drives a 
high-gain (60 dB) nonsaturating symmetrical limiting ampli­
fier U6. The amplitude-limited signal is then fed to a 
precision charge count FM detector to extract the baseband 
information. 

The FM detector operates as follows: QlS, Q16 and Q18 form 
a differential amplifier with Q13 and Q14 serving as con­
stant-current collector loads. This amplifier has a gain 
in excess of 30 dB. Ql0 and Q17 in conjunction with diodes 
CRlS through CRl 7 form low-noise voltage clamps to ensure 
nonsaturating action of the differential amplifier tran­
sistors. The current outputs of the differential amplifier 
alternately charge C62 and C63 through diodes CR12 and 
CR13. These capacitors are then alternately discharged 
through Qll and Q12, the total current being proportional 
to the signal frequency. Qll and Q12 serve as current to 
voltage converters whose outputs are combined and integrat­
ed in a 500 kHz low-pass filter (L4 and LS and associated 
circuitry). The output from this filter contains the 
baseband information . 

PCL-606, PCL-606/C 
(960) 

N-1 33A1013A 
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A two-stage low-noise amplifier (US and Ul) then amplifies 
the baseband signal to a useful system level. Baseband 
Level Adjust Rl0 is set to deliver a 3.5 V p-p signal at J2 
for an FM signal with 50 kHz deviation or 2.8 V p-p signal 
at J2 for an FM signal with 4 0 kHz deviation. This FM 
detector is inherently wideband, linear, and adjustment 
free. 

RF Signal Strength Detector (Log Amplifier) 

The RF signal from U4 is also sent to a four-stage suc­
cessive limiting differential amplifier (Q2 through Q9) 
through a simple bandpass filter (L3 and C42). Each stage 
of this amplifier drives an amplitude detector (CR7 through 
CRl0), which in conjunction with the summing amplifier U3 
produces a de metering signal at Jl-9 that is proportional 
to the logarithm of the RF input level over three decades 
of amplitude. This voltage is used to indicate RF signal 
strength over the range of 3 microvolts to 3000 microvolts 
on the front panel meter. LOG GAIN control R67 is used to 
establish the linearity of the signal sent to the Metering 
and Status module. 

Mute Logic 

The RF signal strength voltage from the log amplifier is 
also sent to comparator U2, which compares this level to a 
preset reference voltage established by MUTE Threshold 
Adjust · R22. Decreasing this reference voltage decreases 
the signal strength required to initiate the mute con­
dition. Whenever the logic circuitry is in the mute con­
dition, MUTE Threshold indicator CR6 will glow red. A 2 dB 
hysteresis is built into the mute logic to eliminate 
"chattering" near the mute threshold. Also network CR3, 
CR4, R16, R17, and Cl0 provide a fast-attack, slow-release 
( 1 ms and 1. 5 seconds respectively) to and from the mute 
mode to eliminate "thumps". The mute signal is brought out 
on Jl-10 and Jl-11. 

PCL-606, PCL-606/C 
(960) 

N-2 33A1013A 
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J. O MH~ IN 

C.4-3 

-04,-.F 390.11. 
s-,o 

+1sv 
PRE.AMPLIFIER 

ca~ T ISOpf 
¢, 5,-. 

4 II p-p 1: '2.0 'lo 
@-15 dB-. IN 
(40-v@ so..n.) 

C 

ca, 
J•'t'-F l •-<v p-pe>o-<{Ul 

3.0 MHtB.P.F. 

L3 
1so,.1-1 LOG AMPLIFIER 

FM DETECTOR 

CTT 

.I y-F 

-,sv 

RIO\ 
410.A. 

RIOO 
4-ro..n. 

+1sv 

59io C3~ ¢7JLl::"i:~~...----------1-..-~------------,-t--~-------------.___, 
C42. 

18pf 
s-.. 

cw 

.,,..FT 
QCR9 

C33 

i••>"-F 
Cl4-

R2.7 1opF 

Cl3 

8 .,;ti 
A 

-,sv 
NOTE~: 

I. UNLESS OTHe..RWISE SPEC.t~IED• 

ReS•STORS "RE. IN OM1'1S, 1/4-YI, 10~ 

C,'P~C\TORS "~E IN MICROFPIRADS 

OtOt>ES ARE IN4154 

2.. PC BOARD SI D5'32'=> 

3. COMPONENT LAYOUT "2.OD'2 SIi 

TP3 
R 2.5' L06 Sl6NAL LEVEL 

4TO.A 

"4-. POINTS "A" THRU .,H,. ARE 

DIAG-NOSTIC iEST POINTS 

RS7 

82.n. 
Ql2. 

L'T CE.3 2N39~ 

R79 
I I<'. 

BASE.BA1 D AMPLIFIER 

I ♦ IS'\/ 

POST AMPLIFIER 

+•sv 

RS 
22.n. 

3.5 Y p-p 

@SO IC.l-l'l, DEVIATION 

o.sa,,_... 4'-3pF ,._ CS7 

R,3 
100.A 

BASEBAND 
S I GNAL LEVEL 

TP 1 
RSeo 

BZ.Jl. 

R37 

220K 

R35 

2.'20K 

JFD 
CRl3 Jiso,._F 

cso 
IOpF 

ca 
DE.MOO 

IOU= LEVE:L 
+4V TO +G\/ 

+ css 
,so,..._F L4-

CS4-

TisopF 
,& s "lo 

LS 
t.,.,..H,S°T. 

l'fflH 
S "lo 

CS2 

T•sopF 

r----- -------i 
I }V_-i-lOV±IO% I 
I I 
I I 
1 --sv! 10'?'0

1 
I -lo.·33,..._s f- I 
L _ -- - - - - - - - __J 

R39 
22.0K 

R.38 

2"2.0K 

R3G 

R2.4 
S.<oK 

MUTE Ra2 
T~RESHOLO \OK 

Ct8 

I0pF R32 

♦+ISV ~30K 

R"31 
10.n. CIS 

.;~~ 

R2.I 
10 K 

CS3 
V S"7. 

T 3"3opF 

~ S°To · 

MUTE LOGIC 

6801( 

Rc.3 
"2.,2K 

CR6 

R"T 
3.3K 

.---+....,.,"""-__._~o 

-15'11 

-,sv 

.__,f-~Ml\...i-•BASEBANO 
LEVEL SEcT 

RI 

100.n. 

-,sv 

I.IV p-p ~"2.0"lo 
@ SO KH~ Dl="IAilON 

R2. 
4-"TO.n. 

BASEBAND 
OUT r2 

~JI-I 

'C7 G-NO 

L'2. J:LI 
+1s-v ~ a-Q ), .. 11--a 

c~ i +ISV 

-~F~ 
itSOO.O. 

LI FL2 

-ISV • 1 ~ .~ • ) Jl-3 
cs J -.sv 

.01,._1= csoo.n. 
.sov 

'2N3 R"' l'"L• 
.;1-10 

Stu-HAL MUiE 
OUT 

GA/0: MUTE J 1-11 
SIGNAL MUTE 

ISOK 

\__,~v~oN 
01.lT 

•'· 

Rl3 
.,., 

IK +14-v • MUTE 

RS FL3 
? _____ _,.,10Mof\A.,---,,~- ---t-----------e-----'\M/\,---oi=o.----J 1-9 

'--+-.5 "" C3 ioo.n. RF SIGNA1-,, ~ 2.0""• "'3 _,,, IM F T . Ol}ol STRENGTH OUT 
R30 
330K 

USE@ 3.0 MH~ 

"i]SOV 

. USED ON: PCL- !oOCo 

wigfi
Stolen 2 Line Transparent
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JI 

NOTES< 

1. UNLESS QTHEl"WISE SPECIFIED: 

AE$15 TOR. VALUES A RE IN OM MS, 1/4W 1 10ll'e 

CAPACITOR. VAlU£5 .AAE IN MICA.OFARA0~. 

2 . SCHEMATIC Q1072GoO 

3. PC. 8OAA0 5•0592<., 

LlSEE NOTE Q. 

V 2 PLCS. 

IZ. PlCS. 

ITEM NO: 9301284-

fvb;eley 
COMPONENT LAYOUT 

F.M. OEMOO .... ,."' . , .• .. . ... ... .... ··-... ,CAM i 1c;au "J 'Ill 

c:•• ... ,:,::::~: 20D2811 IP , .. .--.. ,,, ~ 

I HST"-'-'- 'B~.,-ll'e.~N 
'$Ht! co .... ~CTOC ANb 
MoD\11.,.E. l=R..,."'IE 

C. ~c.1!:'i 
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MUSEL~Y A~SOCIATE~, INC. 
lil CASTILIAN DRIVE 

PAGE: l 

SANTA ~AR~ARA, CA 93ll7-J093 
«~Ost 9o8-9o21 

OATE: 6/30/87 

PARtNT ITEM: 9301284 DESCRIPTION: A5SY FM DEMOD PCL-606 
tNG.DRAWING NO.: 2002811 P 

(,,IUANTITY Rt:F COMPONENT 
'JdR ITEM NBR 

COMPONENT OtSCRIPTION 
&. COMMENTS ENGeORAWING ND. PER UM 

l 3473071 PCB FM DEMOO PCL-006 
2 3730173 IC LM3ldN OPAMP HISPEEO 

UL 
3 3730215 IC LM1458N UPAMP DUAL 

U2,U3 
4 J730169 IC SL560C 

U4 
5 3730728 IC NE5534AN OPAMP LO NOISE 

U5 
6 37J0348 IC MC1355P AMP FM/IF 

U6 

5105920 
LM-318N 

LM-1458N 

SL560C 

NE-5534AN 

MCl355P 

J le000 EA 
le000 EA 

2.000 EA 

le000 EA 

1.000 EA 

1.000 EA 

7 3600145 OIO 1N4154 25V 4NS SI 0035 lN4154 l9e000 EA 
CRl,CR2,CR3,CR4,CR5,CR7,CR8,CR9,CRlO,CRll,CR12, 
CK13,CR14,CR15,CR16,CR17,CR18,CR19,CR20 

8 3390549 LEO RED 2.0~20 WIDE RT/HOLDER 550-0406 leOOO EA 
CR6 

9 J630456 XT 2N3904 2N3904 15.0.00 EA 
Ql,~2,Q3,~4,Q5,~6,Q7,U8,Q9,Ull,Q12,Ul5,~16,Ul7, 
Ql8 

10 J63046~ XT LN3906 2N3906 3~000 EA 
QJ.O,\,h3,Q14 

11 ~0204b1 FER~OX CUtiE 500 OHM VKlOO 10/38 2.000 EA 
L1,L2 

12 4020483 LNX/FU MINI-RED 150UH 5~ MR 150 5~ le000 EA 
L3 

13 4020475 IOCTR MlNI-~EU l.O MH 5~ MR 1000 5% 2.000 EA 
L't,L5 

14 4020170 IJCTR RF .d2 UH 
Lo,L7 

18 't630zqq POT CER PC PIN lOK OHM e75W 
R1U,R22 

19 4630679 POT CER PC PIN 500 OHM e75W 
Ro7 

20 4210050 CAP MICA OIP lOPF +/- Oe5 
Cd,Cl4,Cld,C50 

21 4210084 CAP MlCA OIP lBPF 5. 
C-:.2 

22 ~210260 CAP MlCA LJIP lOOPF 5% 
C!. 7 

23 ~210308 CAP MICA DIP 150PF 5% 
C~2,C~4,C~~ 

24 4210415 CAP MICA DIP 330?F 5% 
C53 

Lo 4240149 CAP GL 43PF 5~ 
Co2,Co3 

92J0-18 

3006P-l-103 

JOO~P-1-501 

UM-15-1000 

uM-15-180J 

uM-15-.L0lJ 

IJM-l 5-15 lJ 

OM-15-331J 

UY0l430J 

2e000 EA 

2.000 EA 

1.000 EA 

4e000 EA 

l.000 EA 

leOOO EA 

3e000 EA 

leOOO EA 

2e000 EA 
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PARENT ITcM: 9J01284 PAGE: l. 
DATE: 6/30/87 

{.iUANTITY Rt:F CJMPONENT 
NciR ITEM NBR 

COMPONENT DtSCRIPTION 
t. COM:"\ENTS ENG.O~AWING NJ. PER UM 

l.7 431010d CAP DISC CER .001/lKV OD-102G a.coo EA 
Cl9.C20,C25,C26•C31,C32•C37,C38 

28 43i0132 CAP DISC eOi/SOV UK-50-103 4e000 EA 
Cl,C3,C5,Co 

zq 't3l026~ CAP .1 SOV l5U 20% 5020ES50RD104M 37.000 EA 
C7,C9,Cll,Cl2,Cl3,C15,Cl6,C21,Cl2,C23•C24•C27, 
Cl8,C29,C30,C33,C34,C35,C3b,C40,C45,C47,C48,C60, 
Co5.Co6,C67,Co9.C72,C75,C76,C77.C78,C79,Cd0,C81, 
ca2 

~o ~2o003ti CAP TANT EPuX-DIP l/35V 20% l96Dl05X0035HAl 4.000 EA 
C.39,C4l.C<t9,C51 

31 4200053 CAP TANT EPOX-OIP 4e7/35V 10% l960475X0035JAl leOOO EA 
ClO 

32 ~2~0079 C~P TANT ~POX-DIP l0/25V 20• l96DlOoX0025KAl 5e000 EA 
C46,C64,C71,C73,C74 

33 42o017~ CAP TANT tPOX-OIP 150/lSV 20% l96Dl57X0015TE4 4e000 EA 
C55,C57,C59,C70 

34 2002412 SHIELD MAGNETIC CYLINDER 05B2746 AO 2e000 EA 
l4,L5 

35 2300846 ASSY CAdlE FM DEMOO PCL-606 
Jl 

36 2110Z37 HcATSiNK T0-5 PUSH-ON 
U4 

J7 3290152 JACK TE~T WHITER ANGLE 
TPl,TP2,TP3 

j9 j2500lo SKT DUAL IN LINE 8 PIN 
Ul,U2,Uj.U5 

40 3250024 SKT DUAL IN LINc 14 PIN 
Uo 

24t:H 088 

;;11158 

430- 10 l 

040403-1 

640357-1 

~l 3090230 CONN SMd PC RT AN~ MALE ~LKHO 2110-1511-000 
J2.J3 

~2 4410023 R~S 10 UHM l/4W 10% KC07GFlOOK 
R15,RL9,R28,R31,Ro4,R66 

~3 4410122 ~cS 100 OHM l/4W 10% KC07GF101K 
Rl.R5.Rl2.R72.R73,R75•Rd3,R90,R92,R9b 

44 441014d RtS 150 OHM l/4~ 10~ KC07uFl5lK 
Ro8 

~5 4410247 RtS lK OHM l/4W 10% RC07GF102K 
Rl3.Rl4,Rl1,R40,R79,R84•R98,Rl05 

46 4460030 RcS le2K L/4W 5~ KC076Fl22J 
R47,R54,Ro2,R91 

47 4410379 QcS luK OHM l/4W 10~ RC07GF103K 
Rll,R21,R70 

~6 4410494 RES lOOK OHM l/4W 10% KC07GF104K 
Rj49R80 

49 ~410510 RES 150K OHM l/4W 10% KC07GFl54K 
Rl8 

50 4410720 RES 6.8 OH~ l/4w iO, 
Ro9 

51 4410u49 RES 22 UHM l/4W 10% 
Rd,R9 

RC076F6Ri3 

KC07GF220K 

B 1.000 EA 

1.000 EA 

3.000 EA 

4.000 EA 

leOOO EA 

2e000 EA 

6.000 EA 

lOeOOO EA 

leOOO EA 

a.coo EA 

4e000 EA 

3.000 EA 

2e000 EA 

1.000 EA 

leOOO EA 

2.000 EA 
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PARENT !TiM: 9J0l2b4 PAGE: 3 
DATE: o/30/87 

QUANTITY REF CJMPONENT 
N(jR IT EM NBR 

COMPONENT DESCRIPTION 
&. COMMENTS ENG.ORAWING NJ. PER UM 

52 ~410056 RiS 27 OHM l/4W 10% RC07GF270K 
RL02 

53 4400192 RcS 2.2K OHM l/4W 5~ KC07GF222J 
R23•R~3.RSO,R~7,Ro3,Rdl,R93,R~9 

54 4400200 RES 2.7K OHM l/4W 5~ RC07GF272J 
Rii2 

55 4410536 RES 220K OHM l/4W l0t RC07GF224K ' 
R27,R35,R36,R37•R38,R39,R46,R53.Rb0 

56 ~4o0bl~ R~S 3~ OHM 1/4W 5~ KC07GF330J 
R95 

57 4460097 RES 3.9K UHM l/4W 5~ ~C07GF392J 
R'-17 

58 4410551 RcS 330K UHM l/4W 10% 
iUO,R32 

59 ~460101 RES 390 OHM l/4w 5; 
fUOo,Rl07 

oO 4410304 RcS 3.3K OHM l/4W 10; 
R7 

ol 4410205 RES 470 OHM l/4w lOi 
R2,R25,RlOO,Rl01,Rl03,Rl04 

62 441033d RcS 4.7K uHM 1/~W 10% 
R89,R94 

o3 ~410452 RtS 47K OHM 1/4~ 10~ 
R2o 

o4 ➔ 410577 Rc:S 470K UHM 1/~W 10%. 
R.L6 

o5 ~410340 RcS 5.oK OHM l/4W 10% 
R24,R42,R~5,R~9,R52,R56,R59 

06 4410106 RcS od OHM 1/~W 10% 
R41,R44,R48,R51,R55,R58 

67 44l059J RES 6d0K OH~ l/4W 10% 
R~O 

bd 44o0o4d RES 75 OHM l/4W 5~ 
R85 ,R88 

69 4520250 R~S l.9lK OHM l/4w 1% 
R7o,R78 

70 4520037 RES lK OHM 1/4W ll 
R77 

71 4510145 RcS 10.0K OrlM 1/8~ l~ 
R74 

12 2090967 
73 2090983 
74 t050.L29 
75 ~410114 

76 2090975 
77 1310093 
78 4410080 

79 <t41009o 

FKAME 8A5t MODULE PCL-606 
FRAME F.~. uEMOO RCVR PCL-606 
SCR PNH PHPS 4-~0 X 1/4 SST 
R~S 82 UHM 1/~W 10% 
R86,Rd7 
COVcR ~ODULc ~CL-oOo 
CLIP ?CL-oOo 
R~S 47 OHM l/4w 10% 
R4 
RES So OHM l/4W 10% 
R 71 

RC07<.,F334K 

RC07GF391J 

KC07GF332K 

RC07GF47 lK 

RC07GF472K 

RC07GF473K 

KC07GF474K 

KC07t;F562K 

RC07GFo80K 

RC07GFo84K 

RC07GF75uJ 

;{No001911F 

RNoOOlOOlF 

r{N55Cl002F 

05C2e>b7 
1J502869 

RCJ7GFd2uK 

05C2dot:S 
05C2882 
KC07GF470K 

RC07GF560K 

E 
J 

0 
B 

1.000 EA 

a.ooo EA 

1.000 EA 

q.ooo EA 

le000 EA 

le0O0 EA 

2e000 EA 

2.000 EA 

leOOO EA 

6.000 EA 

2e000 EA 

le00O EA 

le000 EA 

7.000 EA 

6e000 EA 

leOOO EA 

2.000 EA 

2.000 EA 

le000 EA 

laOOO EA 

le000 EA 
1.000 EA 
2.000 EA 
2.000 EA 

2.000 EA 
16.000 EA 

laOOO EA 

leOOO EA 
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Rt: F CuMPONENT 
NoR ITEM N81'l 

CUMPONENT DESCRIPTION 
& COMMENTS 

dO J291069 FILTER FEcO TrlRU ~M THO 
FLltFL2,FL3,FL4 

dl LlJ049l W~HR SST 5710-35-lo 
d2 ~400036 Ri:S 51 OHM l/4W s­

Roi,R65 
d3 1560220 TbG TEFLON 20AWG NAT 

~4 4410163 RcS 220 OHM l/4W 10~ 
RJ.08 

d5 42d0137 CAP TANT iPOX-DIP 47/20V 
Col,Co8 

db 4310272 CAP eOl 50V X7R 10% 
C43 

tl7 1641927 ~ 8USS 22GA 
u, 

PAGE: 4 
DATE: o/30/87 

i.iUANT ITY 
tN~eORAWlNG NO. PER UM 

859619-1 

5710-35-lo 
R.C07GF510J 

TFT2 00-20 

RC O 7 eiF 2 2 l K 

19oD47oX0020PE4 

5018c:'150R010JK 

29d 

4e000 EA 

2.000 EA 
2.000 EA 

.Ot>2 FT 

1.000 EA 

2.000 EA 

1.000 EA 

.oa3 FT 
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MONO BASEBAND PROCESSOR 

Schematic 9107313 
Parts List 2002837 

The Mono Baseband Processor Module performs five main 
functions: 

1. Mutes the program and subcarrier output when 
commanded by the Mute and Transfer Module. 

2. Applies high-frequency responge cor­
rection to the baseband signals to com­
pensate for the high-frequency roll-off 
caused by the 10.7 MHz IF filters. 

3. Divides the input baseband signal into 
separate program and subcarrier channels. 

4. Provides selectable (in/out) 75 µs de-emphasis 
of the program channel • 

5. Provides selectable (in/out) 15 kHz low-pass 
filtering of the program channel. 

The 2. 5 V p-p baseband signal from the FM Demodulator 
Module enters the composite baseband processor through J2. 
It first passes through a low-pass filter ( consisting of 
inductors L4 through L7 and capacitors CS and ca through 
Cll) to attenuate high-frequency adjacent channels which 
otherwise might cause slew rate limiting in the stages that 
follow. 

The filtered output is passed to mute switch U2, which 
consists of series-shunt FET switches. A +5 V control 
voltage at Jl pin 11 or 12 causes control logic Ul to drive 
the mute switch into the MUTE state. Control voltages less 
than +0.6 V allow the mute switch to pass the baseband 
signal to buffer amplifier 04. 

The output of U4 feeds high-frequency correction amplifier 
U3. This amplifier adds a controlled boost to frequ~ncies 
between 10 kHz and 80 kHz to compensate for the attenuation 
of the baseband caused by the 10.7 MHz IF bandpass filters. 
HF TILT adjustment Rll is used to set the amount of high­
frequency boost. The output of U3 is split and routed to 
both the mono and multiplex amplifier channels . 

PCL-606 
(960) 

0-1 33Al040A 
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The signal flow through the mono program channel begins 
with a selectable (in/out) 75 µs de-emphasis. When Sl is 
in the OUT - position, US acts as a unity gain buffer. When 
Sl is in the IN position, the de-emphasis is adjusted as 
follows: Fl (R24) is used to attenuate the signal 3 dB at 
2.0 kHz, and F2 (R25) is used to adjust the gain 18 dB at 
20 kHz. The output of US is then sent to the 15 kHz low­
pass filter and S2. 

This filter uses a technique called "Impedance Transform" 
such that the .1% resistors act as inductors, the capac­
itors act as resistors, and the ICs and associated com­
ponents act as capacitors. The result is a 7-pole ellipt­
ical filter with a 15. 9 kHz cutoff frequency. The trans­
mission zeros for the filter are established as follows: FA 
(R33) is adjusted to 44.5 kHz; FB (R34) is adjusted to 22.5 
kHz; and FC (R35) is set to 26.5 kHz. In split mono applic­
ations, these adjustments are used to phase match the 
filters. Gain (R56) is used to compensate the insertion 
loss of the filter and is normally adjusted at 5 to 10 kHz. 
LF TILT (RSS) is used to control the low-frequency charac­
teristics of the filter and is usually adjusted at 100 Hz. 
S2 provides for the in/out selection of the 15 kHz filter. 

U9, Ull and Ul2 and their associated circuitry, form a 
transformerless +10 dBm 600 ohm output amplifier. C46 and 
C47 provide a de reference of 0 volts to U9. The output o~ 
U9 is sent to the front-panel metering through Jl pin 7, 
and the floating output amplifier. This amplifier provides 
approximately 5 dB of head room for +15 dB of signal output 
prior to clipping. 

The signal flow to the MUX channel beg ins with the output 
of the U3 driving the 22 kHz MUX high-pass filter (L8 and 
L9, and C33 and C36 through C41) which attenuates the mono 
program signal and passes the MUX subcarriers. MUX ampli­
fier Ul0 then amplifies the subcarriers to a useful signal 
level. MUX level adjustment R64 is used to set the gain of 
this amplifier. 

The output of Ul0 is passed through the 100 kHz MUX low­
pass filter (Ll0, C53 and C59) to attenuate any high­
frequency noise. This filter exhibits a high-frequency 
rise in passband response between 22 kHz and 100 kHz to 
compensate for the subcarrier amplitude and rolloff caused 
by the 10.7 MHz IF bandpass filters. The output from this 
filter is then buffered by amplifier Ul3. 

PCL-606 
(960) 

0-2 33A1040A 

• 

• 
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HI=- C:,A_, .... C.ORREC..,10 N 

c,, R2. I 
ADJ.A.CEN• 

ce 

C:."A.1,jN~L i=\L-"'TE:.R 

3~cp,t 
C2'2. .1/50V ~--J\/1,/\ .. - + 15 I/ 

~50V 

J~ 
0i~~Ee,t>.ND IN 

2..e VP·P) 
(MONO) 

C. 

RS ,o 
1.~ 1 "'-
1 Cllc 
l,~W 

@ 

R.2'2 

2 '2.l\. 
+ •SI/ R1'2. 

Cl5 

..__,_ h h,V,. 4J? ◊ 
s•/. 

3-SVP-P Rl.O 

e: 
@ 

~10 
~----'\/1./1,----t------<1>----.---t---r---.N\r--+sv 

i:,ND•ON .... 7 K. 5¼ 

R'.l.. +s c ,.._u,.~ o 
JI PIN 11 t-----+---"VV'v----r------'-

11
'-1 '-'1 - I 

(_MU"TE c .. o,,nRoL.. •N) 

5 

JI PIN 12. 
(_WTE C.ON•RO L. IN) 

C?-t, 

100..n... 

TPI 
l=IL.TER 
INPUT 

""74L~04-
(_74L-S 04 P1N';, 11 

3,9 • I '!,/£ (l,l<jD) 

47.fL 

15KHz LOW PA$S FILTER 

- 1'5V 

cw 
R?7 lo SI I K 

ov, %IN 1•/4 

R.~ 

i 
C3;2.. 

PE·EMPI-IASIS 
lo.IL -01 

I •/4 
7S,r4 5 . • I':>\" 

'-JO,E'S; 
1. UN LE:S!> OT~ ER.WI';;, E SPEC.IF lcD , 

RE':Hs,oR V.A..LuES .... ~£.. IN OHM<;, I/4W ,sic 
c. ... p;,..c.1,oR. V ... LvE5 P.Q.e IN MIC.R_OF""R"'C>S. . 

~- P.c.. B°'RD SID5~!>3 

o. COt,I\PONE.Ni L,'801..l, 20D2837 

@ Po1t,l'T',; w,.,.14 LETTE~ DE'Sl<,,NA.,.IONS 
0

A." "TI-IR.v'I" 
ARE: D IAG.N05il(.. "TE5"T PO•N,<;., 

- ,sv 

5 R32-3S, R.,.I, RSI WERE C.liAt-JC,EC> To FACILITATE: Tl:S'TING • 

FORMER VALUES: R32 /.°'BA- ; R33 100-A-; R '3 4 100-"-; 
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I II:: 
I•/. 

C-4-0 

~ 
•01 

1 •/4 
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FP., 

1.A'J..K 
• 1 •/ • 

R 
10 

-ISi/ 

RS'l 

'20Cll 
FC. 

R.'34 

'" '"' 
c~s 

i • OI 

1"4 

27..n. 
Cl(., 

-ISV 

OvT 

RCol 
4-.1 ?- K. 

10 

-1'5V 

R5(o 
:l.K. 

"TP2. 

FIL TE.R 

I IJPUT 

-15\/ 

+1sv 

R79 

:l.4K. 
• I •f. 

5'/, 

c.sei 
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51• 

~ 
-:2.il-

-1SV 
R.cie, 

;:..104-
-4-70.11.. 
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(. t-,t;J)(. -S IGN-'L. LE.\JE1..) 
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R74 
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• I ·v 
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'R. 0 
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I 
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OUi f'Ui AMPLIFIE 
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:2.,+K .I~ 

• , ·1. 
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10D2 1002 

"¢r---➔) J I Pl N e, (_c,.NO 

~r---4) J I PIN I U:."I O) 

lo/. 

u,00.1\. 

l'-'-ONO 

001 
+ 10 DB 

L'3. 

-+1511'~ ..JI PIN 2. (.+1sv) 
-- l.. 2'Soo . 
(.,7 .o, i 1..:2.. 
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2-soo 

C,(., 
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+sv ... ,___1 __ ~ ..JI 'I> IN 4 (.+'5v) 
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C.-4 
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MUSclcY A~SOC!Afc~• INC. 
l~l CASTILIAN DRIVE 

PAGE: l 

SANTA dARdAKAt CA ~3ll7-j093 
(dO:d 908-9621 

DATE: o/j0/87 

PARENT !TEM: 9301417 uE~CRIPTION: ASSY dAS=dANO PRJC MONO PCloOb 
iNG.uRAw!NG NO.: 20D2837 G 

blUANTITV ~tF CUMPONENT 
NBR ITEM N8R 

COMPONENT DESCRIPTION 
& COMMENTS ENGeURAWlNG NJ. PER UM 

l j413l39 PCB MONO dA~E BANU P~OC PCLoOo 51U5953 
2 J7jQl7j IC LM318N OPAMP H!SPEED LM-3l8N 

U3,U4,Ui0,Ul.3 
3 J73072d IC NES5j4AN OPAMP LO NO!Sc NE-5534AN 

us.ull,UlL 
4 3bo0o85 IC ~N74LS04N HX INV 

Ui 
5 J7J0934 IC Hl-200-5 

U2 
b J7J0967 IC UUAL OP A~P 

uo,u7,us.u9 

5N74LS04N 

HI3-0200-5 

NE5532AN 

E 

7 4280038 CAP TANT tPOX-OlP l/35V 20% 
Co9 

8 4210100 CAP MICA DIP 22PF 5~ 
Cl.7,Co4,Co5 

l 9o010 5XOO 35HA l 

OM-15-Z20J 

9 4210U43 CAP MIC~ DIP ~PF+/- OeS 
C20 

10 ~310280 CAP .OOl lOOV 
C2,C3 

11 ~3i027Z CAP eOl 50V X7R 10% 
Cl,C4.Co.C7 

12 ~210415 CAP MICA DIP 330PF 5% 
c~ 

13 4210~72 CAP MIC~ uIP 510PF 5% 
cu 

DM-l 5-05UD 

C315Cl02MIR5CA 

':>01'3 EM50R0103K 

uM-15-.BlJ 

OM-15-'>llJ 

14 421054~ CAP MICA DIP 910PF 5t uM-lj-9llJ 
C33 

16 ~210450 CAP MICA UIP 470PF 5% UM-l5-47lJ 
Cl5 

17 ~210500 CAP MICA DIP o80PF 5% OM-15-o81J 
C9.C34 

18 4210274 CAP ~ICA DIP llOPF 5% DM-15-lllJ 
Cd 

19 42i0018 CAP MICA DIP lOOOPF 5~ OM-19-l02J 
C10,C58,C:::,9 

20 42~0720 CAP PULYCA~d .ooo~/lOOV 1% 25Uab8LF 
C24 

Ll 4210050 CAP MICA ul~ lOPF +/- o.5 OM-15-1000 
Clb,Ci5,C~d,C52,C55,Co2 

L3 42~0160 CAP TANT ~PUX-OIP 100/20V 19o0107X0020TE4 
C't6,C~7 

l4 ~2507ld CAP POLYCARti eOl/100 1% 25UBl03F 
C~S,C30,CJ2,C39,C't0,C44,C45,C~9 

,5 42ti004o CAP TANT ePOX-DIP 2.2/35V 20% 19oD225XLJ035JAl 
Co0,Cbl,C67,Co8,C70 

1.000 EA 
4e000 EA 

3.000 EA 

le000 EA 

1.000 EA 

4e000 EA 

1.000 EA 

3.000 EA 

1.000 EA 

2.000 EA 

4.000 EA 

le000 EA 

le000 EA 

le000 EA 

1.000 EA 

2.000 EA 

1.000 EA 

3.000 EA 

le000 EA 

6.000 EA 

2.000 EA 

a.ouo EA 

5.000 EA 
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PARENT ITcM! 9.301417 PAGE: 2 
DATE: o/30/87 

• REF COMPONENT COMPONENT 0 c SC R I P TI ON (:JUANTITY 
Nt:iR ITEM NBR & COMMENTS E"fGeO~AIIIING NJ. PER UM 

--------- ------------------------------ --------------- --------
j_ 1 4220232 CAP MICA UIP d200PF 5~ OM-19-822J 1.000 EA 

C35 
~8 <t2.20l 74 CAP MICA DIP 2 870PF 2~ OM-19-F2871G 1.000 EA 

C3o 
zq 4220020 CAP MICA 1.JIP llOOPF 5~ OM-l 9- ll2J 1.000 EA 

C41 
j 2 4210308 CAP MICA uIP l50PF 5% OM-l 5-151J 1.000 EA 

C57 
33 l 6'-t l <-,2 7 w BUSS 22~A 29!:i eOdO FT 
36 -.520250 RES le9lK OHM l/4i!I lt RNo0019llF 2.000 EA 

Rl,KB 
37 4400051 Rt: S 100 OHM l/4W 5% RC07GF101J 6.000 EA 

R2,R3,R4.R74.R99,Rl00 
38 4400754 RES 22 OHM 1/4~ 5~ RC07GF 220J 12.000 EA 

R5.R14,Rlo.Rl7,R19,R2i•R22•R28•R71.R75,R83•R97 
39 44o07i8 Rf: S 4 7 UHM l/4W s~ ~C07GF470J 1.000 EA 

Ro 
40 4400119 Rt:S 470 OHM l/4W 5% RCR07G471J 2.000 EA 

R98,R 104 
41 4400.242 RES 4.7K UHM l/4W 5:; RC07GF472J s.ooo EA 

R7,R9,Rl0,R39,R50 
42 4400317 Rc:S lOK OHM l/4W 5% RCu7GF103J 1.000 EA •· < . R23 
44 4460143 RES lK OHM l/4w 5~ RC07GF102J 1.000 EA 

Rl5,R20,Rb5,Ro6,Ro8,R70,R84 
"t5 4510065 Rt:S l eOOK OHM l/8w lt i<N55El001F a.ooo EA 

Ri2,R36,RJ7,R44,R46,R52,R54,R67 
46 4510145 RcS lOeOK OH~ l/8w 1% ,{N55Cl002F 3.000 EA 

R26,Rl0.3,Rl07 
47 4400010 RcS lu 1.JHM l/"tW s, KC07GFlOOJ 12.000 EA 

R.31,R .. O,R~2,R47,R48,R57•R63,R73,R78,R80,R94,R96 
48 4510103 RES 4.99K OHM 1/8.-4 l; RN55t:4991F 4.000 EA 

Rl3,R18,A.62,R72 
49 4510749 Rt:S 845 Ot1M l/8w 1% KN55 t:d450F 1.000 EA 

R51 
.:,o 4510750 RES 657 OHM l/8W111 1% RM55Eo570F 1.000 EA 

R.32 
51 4510046 RES 825 OHM l/8W 1% KN55C8250F 1.000 EA 

R4l 
52 4500021 RES 459 0Hi14 l/8W • 1-t. RN55E4590B 1.000 EA 

R45 
53 4500054 ~ES l e42K l/8w .1i KN55El4Zla 1.000 EA 

R49 
54 4500062 RES le5bK l/8W .1~ RN55cl56l8 1.000 EA 

R43 
~5 -.5oouos Rt:S 97eo OHM l/Bw.1:; KN55E97RoB 1.000 EA 

R38 

• 56 4500039 Rt:S 340 OH!l'I 1/ 8w .1~ KN55E3..-00B 1.000 EA 
R53 

57 4500041 RES 732 01-t\1 l/ 8w • 1, KN55E73208 2.000 EA 
R27.R59 
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PARENT ITEM; 9301417 PAGE: 3 
DATE: b/30/87 

iolUANTITY Ref COMPONENT 
NdR ITEM NBR 

COMPONENT OcSCRlPTION 
~ COMMENTS tNG.ORAWING NJ. PER UM 

~8 4510657 RES 22elK OHM 1/8~ li 
R58 

RN55E2212F 

59 4400481 RcS lUOK OHM 1/4~ 5~ KC07GF104J 
RoO,RlO,,Rl06 

oO 4510024 RcS b0.4 OHM l/8W 1~ KN55E60R4F 
R10i,R102 

ol 4500104 RcS 300 OHM l/8w el% KN55E30008 
R93,R95 

62 ~500090 RES 1.5K UHM 1/~W elt RN55El5018 
Rtib•R9l 

b3 450008d RES 2e4K OHM 1/&W el% RN55E24018 
R76,R77,R19,R~l,R87,R88,R899R90 

o4 4400192 ~ES 2e2K OHM l/4W 5~ RC07GF222J 
R69 ,R 82 

06 4460341 RcS 15K OH~ l/4W si RC07GF153J 
R ti5 

o7 4510160 RtS 20.0K OHM 1/dw l~ RN55c2002F 
R29 

08 4500013 RES 931 OHM l/8W el~ 
R30 

69 45100~7 RES 4elLK OH~ l/8w 1i KN55E4121F 
Rol 

10 4630729 PUT CER PC PIN SK OHM e75w 20T 43P502TOOO 
R55 

71 46~0o95 PUT CER PC PIN lOK OHM .1sw20T 43Pl03 
Rll.Ro4 

72 463076G POT CER PC PIN ZK OHM e15w ~OT 43P202 
Ri4,R,6 

73 4630794 POT CcR PC ?IN 200 OHM .1sw2or 43P20l 
R33,R34,R.35 

74 4630079 PUT CER PC PIN ~00 OHM .75W 
R~5 

75 ~020053 lOCTR MlNl-REu 4e7 MH 
llO 

76 4041067 ASSY 3q.5bMrl CUP CORE COIL 
L9 

77 4041059 A~SY .30.89MH CUP CORE COIL 
ld 

78 4020040 IOCTR ~!NL-RED 3a9 MH 5i 
u,.L7 

79 4020699 IOCTR MINI-KEO Se6 HH 5% 
L't,L5 

dO 4020467 FcRKOX CU8E 5u0 OHM 
Ll.L2.L3 

dl j6i0003 DlO 1002 2aov lA SI 0039 
C }{ l , C R2 , C R 3 , CK 4 

~2 32SOOlo SKT DUAL 1N LINE 8 PIN 

3006P- i-50.l. 

MR 4700 

0 2 C l 40 0- l 2 5 t: 

02Cl 400-124 E 

MR 3900 S; 

1'1R 5o00 5% 

'JK200 l0/3d 

l0U2 

040463-1 
UJ.u4,U5,U6,U7,u8,U9,Ul0,Ull.ul2.Ul3 

d3 3090222 CO~N 12PIN 5NGL ~ow RTANG HOR 1-~7233-2 
Jl 

o4 309023U CUNN ~Md PC RT ANG MALE BLKHO 2110-1511-000 
J2,.J3,J4,J5 

1.ouo EA 

3.000 EA 

2e000 EA 

2.000 EA 

2.000 EA 

a.coo EA 

2.000 EA 

leOOO EA 

leOuO EA 

leOOO EA 

le000 EA 

le000 EA 

2.000 EA 

2e000 EA 

3e000 EA 

1.000 EA 

leOOO EA 

1.000 EA 

1.000 EA 

2e000 EA 

2.000 EA 

3.000 EA 

4.000 EA 

11.000 EA 

leOOO EA 

4.000 EA 
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REF COMPONENT 
NtiR ITEM NBR 

dS 
d6 

d7 
88 
d9 
91 
92 
93 

94 

95 

96 

2090975 
3290152 

209096 7 
2091171 
l 050129 
!310093 
1130491 
3190782 

325 002't 

't310264 

4460259 

COMVONENT O~SCRIPTION 
& COMMENTS 

COVER MODULE PCl-606 
JACK TEST WHITER ANGLE 
TP1.TP2,TP3,TP4 
FRAME BASE MODULE PCL-606 
FRAME BASEBAND PROC MONO 006 
SCR PNH PHPS 4-40 X 1/4 SST 
CLIP PCL-oOo 
WSH~ SST 5710-3~-16 
Sft OPOT PC 
s1.s2 
SKT DUAL IN LINE 14 PIN 
Ul,U2 

PAGE: 4 
DATE: b/30/87 

IJUANTITY 
ENG.ORA~ING NJ. PER UM 

05C2 l::lbd 
430-10 l 

05C2 86 7 
0502909 

D 

E 
F 

B 05C2 882 
5710-35-16 
573-21190301100 

0403 57-l 

2.000 EA 
4.000 EA 

1.000 EA 
1.000 EA 
2e000 EA 

16.000 EA 
4.000 EA 
2e000 EA 

2.000 EA 

CAP el SOV l5U 20~ 5020ES50RD104M 21.000 EA 
Cl2,Cl3,Cl4,C11,Cl8,C21,C22,C23,C2~,C29,C31,C37, 
CJij,C42.C43.CSO,CS1,C53,C54,Co3,Co6 
RES 5e6K OHM 1/'tW 5~ RC07GF562J 
R92 

leOOO EA 
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METERING AND STATUS 

Schematic 91D7264 
Parts List 20D2818-1 

The receiver Metering and Status board includes three main 
sections: 

1. Eight separate metering functions 

2. Power supply and operating status 
indicators 

3. OPERATE/TRANSFER switch 

Metering Functions 

Potentiometers Rl through R8 are used 
Resistors R31 through R38 have been 
the allowable input voltage. The 
explained in note 4 on the schematic. 

as input adjustments. 
selected to increase 
values selected are 

U 4 .acts as a switch to select one of the eight metering 
channels. The selected channel is based on a binary code 
produced by U3, which is an up/ down counter. U2 is in­
cremented and decremented by METER FUNCTION switch Sl, U3, 
and associated circuitry. · 

Ul decodes the output of the counter and, by activating ·one 
of eight LEDs, indicates the position selected. 

The output of U4 ( the multiplex switch) is buffered 
amplified by U7. The output of this buffer is used by 
of US to indicate the polarity of the input signal 
equals plus, and green equals minus). The output of U7 
drives the absolute value amplifier. 

and 
half 
(red 
also 

Figure P-1 is a simplified diagram of the absolute value 
amplifier. It is included to show the difference in gain 
between a negative and positive input. The values shown in 
parentheses are for a typical full-scale input. CR16 and 
C38 (not shown) provide peak detection of ac waveforms. The 
output of the absolute amplifier is connected through the 
harness to an output terminal on the back panel of the 
receiver and to US, the meter ballistics amplifier . 

PCL-606 
(960) 

P-1 33Al01SA 
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+ .sv 
1- .sv1.-vv,.,.e...,~ 

101( 

-1 .oe v 
(+ . 35V) 

10 I( 

10 IC 

0 V 
(+ . 7'1 V) 

ov 
( + . 7'I VI 

10 IC 

. 1.oe v >----- ( +t.0C VI 

Figure P-1. Simplified diagram of absolute 
value amplifier. 

US acts as an attenuator and meter acceleration amplifier. 
R9 is used to adjust the meter ballistics response. The 
output of this circui~ is connected to the meter through 
Jl. 

Status Indicators 

LEDs CR22 through CR24 are used to indicate the status of 
the power supplies. CR17 and CR18 indicate the status of 
the receiver. Ull is used as a TTL threshold detector. 
R97 and Rl0l set the threshold at approximately 2 volts 
referred to the input. Ul2 and associated circuitry are 
not presently used. 

Control Switch 

OPERATE/TRANSFER switch S2 1s a double-pole, double-throw 
switch used to activate logic circuits within the receiver . 

PCL-606 
(960) 

P-2 33A1015A 

• 

• 

• 
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• 

8 Ch'AA/N£L MC/LTIPL£X€R 
~ C'W 

RZ INPUT 2 CAL. 

5K IN UG OUT -sv 
-/5V 79L05 

Ct 7 GNO .txrJ +~ 

R5ta 

ZZ.n: 

Cl 

.J,lF~ 
R4.S 
22A. 

RS7 

0 

R55 
22.n. 

C25" + 
~y~sv 

RSO 

IOOK 
/vf€T£R POLARITY 
/NOtCATOR 

R.39 

ABSOLUTl:: VALU£ AMP 

·-U..5V +l5V 

R67 
22.n. 

~-----------------------------------"'-15 X5 I K. 

~ 
/OK 

w 
IAIPVT" 7CAL. 

JZ. P,NI 
(GND) 

.. 

RZ.3 
Rl9 

22il. 

R io, 

zz.n. 

Rt8 

47/( 
17 

'4.7K 

✓Z P//11 .3 _rrrn1..--1----•-TOALL-/5V 
rlSY (!:' IIOmi) i!.-.:500 Cl I 

L-3 ~ o~r 
J2 PIN 4 ____ rnn1..---1---◄•- 7V ALL +SV 

(,-.SV!!}t50m<i) i!.-SOO Cl.3 

J.3 PIN II 
(+t2Y ~20m,Y-2 
(+2?.V@tOM.tf)-3 

NOTc:S : 

R80* 

~0(,.JF 

100.n.. 

l UNLCSS OTH£RJ1/i.S£ sP£C/Pl£1J, 

A LL RCS 1.5701.' VAI.L/E:-S ARC /4, J1/ lo;/. 
ALL CAPACln:JR VALU£S ARC IN' MICROFAR4DS. 

Z . PC. BaARD S/05334 
3 . CQM',Glc:>N<!:-Vr LAV0(./"T" 201)2818 

4. R.31 tHR(.l~.38 VALVE:S ARC B45€:D ONTH£ 
,&0/.LC)vl/lNG .De.SIGN CRITC!E!IA: 

FULL SC4L£ ,€4N(;£ 

IV TO 3 .2V -R=4.7K 

.3.2V ro / OV --R-22K 
/OV 70.3Z// -R$82K 

SWrTCh' Dt£BOC/NC£R 

+5V RI/ 
4.7K 

6 

~.5V -+ISV 

RIO$ 

ISO 

CB 

Rl.3 
4 .7K 

C'7 
.ool.Pf" 

-/5V 

Rt05 
ezo 

4 lX»W,J 
(.12 

12 X3 

,4 

@ L/, - P INS /5", I ~ 10 CONTROL MCTCR .SQECT 1./P::JN A,~ UP. 

AS .---V✓RC.D, I NPUT I WILL BC .S£LCC7e:LJ. IF AN'0l?rCN' /NPf./T 

IS ~~.RE:'D 04"ILL H'OL£JS)OR CC/T "77c.4C£S t9:eR CH~ BDLJvV: 

INPC/T I z. 3 4 5 " 7' ~ s,,~cr 
Cl.IT NaNt: 15 I /&IS /0 I0t::-1$ /6/0 l,ID6~ 
~ 

'"'· ~ DIAGNOSTIC VOL T,4GC:S AR£ ~ 20 ;7o 

-15V 

M£TE:R FUNCTION INO!CATVRS 

✓✓- I/• I/ • I;- I/• I/• I/ • 11 • 
1 2 -34667~ 

UI 

7442. 

DISPLAY D€C.OD€:R 

_, 
- 2. -3 

OM IT" OVIT <..BO 

OMii 0 ,,,_, IT 2."2. 

o.....,,T 82.0 

O Ml'T' 0.,_•IT .O!.,,--F 

OMI T or., , T 0 .1,,,._..F 

0,. •• ,. .01.,-.F 

OM IT 0"-"' T .:_::~rF 
OMIT o,v1T 0. 1,;. F 

OM IT , .=o 100 

C 43 .:) MIT .c,,......r= .01,,....~ 

R37 4.t' K z-.. \( 2"2. K 

R3<o 4 . 7 I( Z Z. K 22 ><. 

R35 2.2. K 4 .7 K 

R34 IK 4.7 K 

R33 IK 2 2. K 2 2 K 

R 32 IK 4. 7 K 

R 31 ez K 22 K 2. 2. K 

R38 e:z K 82. K 82 K 

R B<o owi,r 10 K 

R 87 OMIT 10 I< 

C..R 19 OMIT 1 N $ TALL 

CR2o OMIT 0._.1T OMIT 

C.R 'Z. , OMIT l)JS"'TALL lt.JSTAL 

Rea OMIT OMIT 2. 2. 

R 8'> O MIT o -.,.,r 10 K 

R ~c O MIT Q UIT 10 I( 

5W • 2.. ow wc,wl {o-· .,._ ... ~--
Ul"t O M IT OMrT 

OMIT s.;. o 

..:, MtT O~IT 100 

-4 

<..Bo 

2. L. 

82.0 

.o,,,....~ 
0 .1,-F 

• 0 1,-F 

.01_-~ 

O.•,-F 

O MIT 

OIA IT 

4.7 K 

4. 7 K 

2. 2. K 

IK 

I K 

I I<. 

"2.'Z. K 

82. K 

10 K 

10 K 

\'-'STAL 

OMIT 

OMIT 

10 K 

_,;,77 

R71 
IK 

R"A5' 
22.n. 22.n. 

~ 

¢,.Ot,,F 

-C.S.3 

~~r 

C.5"4-iil 

fQ~F 

u. uJ a 

R40 RZI 

I -SK / QA. 

Rz.2. CIO 
470.o: .01,,,,.F 

.,__. _______ ,.;tAN/ 

R8~ ➔ 

/OK. 

C47-'i-

..RSO-+-

/OK 

C48• 

~r 

RSI 

IOO~'l. 

R.92 . 
¢ 

/\A, 

100.D... 

R.93'1(. ~ 
1oo.n.. 

~ 

{MCT'l.R 
CX/TPVT-) 

J.3 ?,:I 14 
(S77l:TI./.S 
/IVP!.IT ... ~) c-~, A•C. LOC.K) 

-31 T HEA MAL 

J.3 PIN IS 
(~TA-JS 
/ ,y,= .ff 4) 

(NOi USED) 

Ji3 P11✓ 1r., 
{STATVS CTL !) 
• .J.3 c..·.v,4.. 

(GN:ij 

~ v3 F /.V /? 
STATt'~ ~2) 
.,_ J3P,.'l6' 

(GN"/J_) 

J.3F/.'vl8 
(!."r~-;-:.;._: C71..3) 
., .. _1.5 ;'t,V~ 

(J<EYI/JG PIA/) 

wigfi
Stolen 2 Line Transparent
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DASH I : 13 PLC'S . 

DASH 2 : 14 PLCS. 

DASH 3 : 14 PLC.S. 

DASH 4: 14 PLC 5 • 

0 

[Q]; 
[Q] 

~ 
[Q]; 
[Q]; 
[Q]; 
@ 

3 . SCHEMATIC: 91072.C..4 

2. P. C. BOARD: SI D 5934 

I. UNLE'SS OTHERWISE SPECll'"IED: 

RESISTOR VALUES ARC:.: IN OHMS 1 
1/4 \U J 10 o/ •. 

CAPAC.ITOR VALUES ARE IM M IC.ROl="ARA0S . 

* Dot.SHI 

R 98 OMIT 

R c:.,c:., OMIT 

R 100 OMIT 

C 47 OMIT 

C48 OMIT 

C.49 OMIT 

C 54 OMIT 

C.5S OMIT 

R80 OMIT 

C43 OMIT 

R37 4.1 K 

R3«. 4.lK 

R3S 22K 

R.34 I K 

R'.33 IK 

OAS112 DASI! 3 

OMIT C..80 

OMIT 2Z. 

OMIT 820 

OMIT .O!>-,F 

OMIT 0.1.,...F 

OMIT ,O!,,,--F 

OMIT .01_,...F 

OMIT 0.1_,...F 

100 100 

.O!,µF .01_,...F 

22 K 22. K 

22 K 2.2 K 

4.1 K At.7 K 

4.7 K ""1.71<. 

2.2 K 22 K 

10. 

IOASII 4 ,,. DASH I DA5H Z CASH 3 OASH4 

1-80 R'32 IK 4.7K 4.7K I K. 

22. R31 82 K 22K 22 K 22K 

820 R38 82 K 82K 62 K 82K 

.01,...F R8c.. OMIT OMIT 10 K 10 K 

0.1,..F R87 OMIT OMIT 10 K 10 K. 

.01.,.._F CR 19 OMIT OMIT IN'3TALL l~STAU 

.01_,...F CR 20 OMIT OMIT OMIT OMIT 

0.1.,...F CR 2.t OMIT ! ~STALL IIJSTAU. OMIT 

OMIT Res OMIT OMIT 22 22. 

OM IT RB9 OMIT OMIT 10 I( 10 K 

4.7K Rqo OMIT OMIT 10 K IO K 

4-71< 5111-2. C,, ~NlfCW) ON NO ... ON OM MDMI ON .,.._,("" 
22 K Ul'2. OMIT OMIT INSTALL IN~TALL 

IK R 102 OMIT sr-o l.'Z.KJ2.W S<..o 

IK R 93 OMIT OMIT 100 ,oo 

-s 9205 OO<o ME'.TEAl!-IG & STAiUS e,D., :~'i='e:0
~ 

-4 92047'-g 330/ -450 MHe A.)(. 

-3 9204983 1.so - 1 .71 GH~ T)( 

-2 q204199 330/450 MH'Z., qi;.o MHii!. TX 

-I q204 IG,S 9G,O MHii!. , 1.so-1.11 C:,MZ R">' 

VERSION !TEI.I NUMBER DESCRIPTION / USE 

~ . r ' :: ~ ;; ' ,: - i Moselev ~-x~~ u ... . ;I ' IJ O V .JMJ- _; 0 ~ ~ 
~ - ~ ,c ... ~~- ~; df',.,:. ~• :z::i:-111 ~:z:i\1"1 1~"-J~ ~ 0 VI • Q ~ CO 1 _ ~ Cl 9~1,,, a1<C; ~ o C°" - f" ,C - :; t ~ ~~~~ q- ~ ~o~~~ C. OMPOIJEIJf LA'fQUT t'l.:-,"'- ,.. ~~r7 "D 
1
:..,: ·l , 7'r ~~'I.,., METERIN<, s, STATUS SOARO 
0 ~ '- ·O _• ~ ~ lo,-~ '! ! ., 10< 3' ~~ "'O~ ~~g S ~ i~~~K;Y,~ -~.:.~~ ~ 'l \J<" 0 J~ t~~ i ! .,,..__ ... ,, - ' . " . .•. ... .... . . . ~, 

( J,J..Jt-11 ..JI"" -~ ~•ur:. :1•11 '-f' H 1HUl-,-, 1 . u u ·.._ ~ I :;;, , . . -· 
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MOSELcY A~SuCIATES. INC. 
111 CASTILIAN DR(VE 
SANTA BARBARA, ~A 93117-3093 
( d05 t 968-962 l 

PA~E: l 

DATE: 6/30/87 

PARtNT ITEM: 9204165 DESCRIPTION: ASSV MTRNG ~ STATUS PCL-606 
cNbeORAWING NO.: 2002818-01 S 

REF COMPONENT 
~dR ITEM NBK 

COMPONENT OeSCRIPTION 
& COMMENT~ 

l ~205000 SUBASSY NtUTEK MTRG/STAT dO 
2 441033d RES 4e7K OHM l/4W lOt 

R3o,RJ7 
3 ~410411 RtS 22K OHM l/4W iO~ 

R35 
4 ~410241 RES lK OHM l/4W 10% 

R32,R33,R34 
5 44l04d6 RES 82K OHM 1/4~ iO~ 

R.H ,R.38 
b 3190766 Sw OPDT ON-NONE-CON) 

Sw2 

~UANTITY 
ENG.DRAWING NJ. PER UM 

2002 818-05 
RC07GF472K 

RC07GF223K 

RC07GF102K 

RC07GF823K 

0601-210 

s 1.000 EA 
2e000 EA 

leOOO EA 

3.000 EA 

2.000 EA 

1.000 EA 
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MUTE AND TRANSFER 

Schematic 91C7271 
Parts List 20D2820 

The Mute and Transfer module contains the necessary logic 
to squelch the receiver during periods of insufficient RF 
signal strength. This module also provides automatic 
changeover between two PCL-6 06 receivers when one is in­
tended for hot standby service. 

The Mute and Transfer module wil 1 go into the mute mode 
whenever pins 1, 2, 4, or 5 of Ul are in a TTL logic low 
state (0.0 V to +0.4 V). This will occur whenever one or 
more of the following conditions are present: 

1. The front panel OPERATE/TRANSFER switch is 
in the TRANSFER position, forcing Jl pin 16 
to a logic low level. 

2. The signal mute line from the FM Demodulator 
module goes to a logic low level, forcing 
Jl pin 14 low. 

3. The rear panel manual mute input (J18-8) is 
grounded, forcing J4 to a logic low level. 

4. The rear panel auto transfer input (J18-7) 
is above +2.0 V. This signal will appear on 
JS, forcing the collector of Ql to a logic 
low level. 

When one of the above conditions is present, pin 6 of Ul 
will go to a TTL logic high state (+2.5 V to +5.0 V). This 
signal appears at Jl pins 12 and 13 and is sent to the 
Composite Baseband Processor module to activate the FET 
mute switch. This signal al so drives the second half of 
Ul, where it is inverted and sent to Jl pins 10 and 11 to 
control the front panel OPERATE status LED. Pin 8 of Ul 
also drives the first half of U2. When the receiver is 
muted, pin 5 of U2 will be at logic low. This signal exits 
the module on J6 and goes to the rear panel auto transfer 
output on Jl8-6 . 

PCL-606 
(960) 

Q-1 33A1016A 
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• 1)-~ ~; 
,._.,i)-· 

~.:)f 

11:, 
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~uSElEY AS~OCIATES, INC. 
lll CASTILIAN ORl~E 
SANTA BARdARA, CA 93117-3093 
( d05) 908-9621 

PAGE: l 

DATE: o/30/87 

PARcNf ITEM: 9204191 DESCRIPTION: ASSY M~T= & TRANSFEK PCl-oOo 

REF COMPONENT 
N1:3R ITEM NBK 

t: ~1., • 0 RA w IN~ NO• : 2 0 0 2 8 2 0 -1 F 

QUANTITY COMPONENT DESCRIPTION 
& COMMENTS cNGeORAWING NO. PER UM 

--------- ------------------------------ --------------- --------
l5b0234 
1641921 
2202350 
3090255 
.32~0010 
3250024 
3270.337 
3291085 
3473105 

· J610003 
3630456 
3660115 
.3600917 
42d004o 
43~0212 
&:t410049 
44!0122 
441016 3 
44J.0247 
441028d 
4420~47 
44_j0104 

TdG TEFLON 22AWG ~AT 
._ BUSS 22GA 
ASSY COAX SMB/RT SM8 PCRT 12e5 
CONN 18PIN ~NGL ROw ~TANG HOR 
SKT DUAL [N LINE d PIN 
SKT DUAL IN LINc 14 PIN 
RE:LAY 4POT oVOC 
PC JACK e040 PIN 
PCB MUTc ~ TRANSFER PCL-oOb 
010 1002 200Y lA SI D039 
XT 2N3904 
IC SN7413N OU 41 NANO ST 
IC SN75451P OU ANO HIGHV OC 
CAP T~NT EPQX-OIP 2e2/35V 20% 
CAP eOl 50V X7R 10% 
RiS 22 OHM l/4W 10% 
RcS 100 OHM -1/4~ ,oi 
Kt:S 220 OHM l/4.,.. i•o~ 
RES lK OH~ ~/4~ 10% 
R~S 2e2K J~M l/4W 10% 
RES 100 OHM l/2w 10~ 
RiS 27 OHM l~ 10~ 

TFT200-22 
298 
24131093-3 B 
1-81233-8 
0404<>3-l 
640357-1 
Tl0-EZ-Z4-6VOC 
09-9064-1-06 
51C593b E 
i002 
2NJ90't 
SN7413N 
SN75451BP 
196022 5 X0035 JA l 
50l!H:M50RD103K 
RC07GF220K 
RC07GFlOlK 
RC07GF221K 
RC07GF~02K 
~C07GF222K 
rJ.C20GF101K 
KC32 GF 270 K 

.l~O FT 
el70 FT 

2e000 EA 
1.000 EA 
1.000 EA 
1.000 EA 
leOOO EA 

11.000 EA 
leOOO EA 
1.000 EA 
1.000 EA 
leOOO EA 
leOOO EA 
3e000 EA 
q.ooo EA 
5.000 EA 
leOOO EA 
1.000 EA 
2e000 E"A 
7.000 EA 
leOOO EA 
1.000 EA 
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MOSELcY ASSOCIATES• INC. 
lll CASTILIAN DRIVE 
SANfA BARBARA• CA 93117-3093 
( ~05) 908-9621 

PAGE: l 

OATE: o/30/87 

PARENT ITEM: 9204330 OE SCRIPT ION: ASSV MIJT!: & TRANSFER PCL-oOo 

REF COMPONENT 
NBR ITEM NBR 

EN~eORAWING NO.: 2002820-2 F 

QUANT I TY COMPONENT .DESCRIPTION 
& COMMENTS ENG.DRAWING NO. PE~ UM 

--------- ------------------------------ --------------- --------
i 500234 
1641927 
2202350 
30902 55 
3250016 
3250024 
3270337 
3291085 
3473105 
361000 3 
3630450 
3000115 
3000911 
4280040 
~3J.0272 
4410049 
44J.0J.22 
44J. 0163 
4410247 
't'u.0l88 
4420147 
't430J.04 

T8G TEFLON 22AWG NAT 
-' BUSS 22GA 
ASSY COAX SMB/RT SMB PCRT 12e5 
CONN lBPIN SNGL ROW RTANG HOR 
SKT DUAL IN LINt d PIN 
SKT DUAL IN LINE !4 PIN 
RELAY 4POT oVOC 
PC JACK e040 PIN 
PCB MUTE~ TRANSFER PCL-606 
010 1002 200V lA SI D039 
xr 2N3904 
IC SN7413N OU 41 NANO ST 
(C SN15451P DU ANO Hl~HV OC 
CAP TANT EPOX-DIP 2e2/35V 20% 
CAP eOl 50V X7R lOi 
RES 22 OHM i/4W 10% 
RES 100 -OHM l/4W iO~ 
RES 220 OHM i/4W lO~ 
~~S lK OHM l/4W 10, 
RES 2e2K OHM !/4W lOi 
RcS 100 OHM l/2W 10~ 
RtS 27 OHM~~ 10% 

TFT200-22 
29tS 
2481093-3 8 
1-87 233-8 
040403-1 
040357-1 
T 10-E2-Z4-oVOC 
09-9064-1-0b 
51C593o E 
!002 
2N3904 
SN7413N 
SN7545li3P 
19o0225X0035JA1 
5018EM50RD1031< 
RC07GF220K 
RC07GF10iK 
RC07Gf221K 
RC07GF 1021< 
~C07GF222K 
KCZO~FlOlK 
RC32GF270K 

.bO FT 
el10 FT 

3.000 EA 
leOOO EA 
1.000 EA 
1.000 EA 
leOOO EA 

lleOOO EA 
leOOO EA 
1.000 EA 
leOOO EA 
leOOO EA 
leOOO EA 
3.ooo EA 
9e000 EA 
5e000 EA 
leOOO EA 
leOOO EA 
2.000 EA 
7.000 EA 
leOOO EA 
leOOO EA 
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RECEIVER POWER SUPPLY 

Schematic 91C7267 
Assembly 21D2741 

Parts List 20C2815 

The Receiver Power Supply module consists of three sub­
assemblies: the ac power connector, step-down transformer 
Tl, and the regulator PC board. 

CAUTION 

Failure to ground the third lead of 
the input power cord may result in 
hazardous shocks to personnel. 

The ac power connector includes fuse Fl, an RF filter, and 
the voltage selector card (PC card). The PC card can be 
inserted four different ways, which al lows the user to 
select one of the four input voltage ranges listed below: 

Nominal Minimum Maximum 
Voltage Voltage Voltage Line 

( rms) ( rms) ( rms) Fuse 

100 90 100 1 A 

120 108 132 1 A 

220 198 242 0.5 A 

240 216 264 0.5 A 

The voltage selected can be observed on the PC card through 
the window in the ac power connector. 

If the voitage selector card needs to be changed to match 
the available power, do the fol lowing: Unplug the power 
cord, and slide the access window to the left. Pull out 
the FUSE PULL lever and remove the fuse. With small needle­
nose pliers, ;irmly grasp the PC card and remove it with a 
straight pull . 

PCL-606 
(960) 

R-1 33Al017A 
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~OSELEY ASSOCIATES• INC. 
lll CASTILIAN DRIVE 
SANTA BARBARA• CA 93117-3093 
(805) 968-9621 

PAGE: l 

DATE: b/30/87 

PARtNT ITEM: 9204173 DESCRIPTION: ASSY POWER SUP ~CVR PCL-606 
cNG.ORAWING NO.: 20C2815 K 

RcF COMPONENT 
NdR (TEM N8R 

1 3473097 
2 2110260 
3 42d004(> 

4 42100~7 

7 4590063 

9 3610003 

~o 361001a 

12 3650223 

13 3650207 

14 3650173 

16 .. 020467 

L7 1150010 
18 3290087 

19 3290020 

20 3290040 

21 3290053 

l.2 1050129 
23 129018d 
24 J..050665 
2 5 3090271 

2 7 3290830 

COMPONENT DESCRIPTION 
&. COMMENTS 

PCB PWR SUPPLY RCVR PCL-606 
HEATSINK P~R SUPPLY PCL-b06 
CAP TANT EPOX-O!P 2e2/35V 20% 
Cl,C2,C3.C4,C5,C6 
CAP P-R LYTIC 4000/30V 
C7,C8,C9 
RES 1 OHM z,. 5~ 
Rl 
010 1002 200V lA SI 0039 
CR1,CR2,CR3 
OIO BRIDGE lOOV ZA 
CR4,CR5 
RbLTR UA791SUC 15V le5A T0220 
VIU 
RGLTR UA781SUC 15V le5A T0220 
VR2 
RGLTR UA7805UC 05V leOA TOZZO 
VR3 
FERROX CU6E 500 OHM 
Ll,L2,L3 
SCR SOH SLTD 10-32 X l/4 
TEST PT BLUE VERT 
TPl 
TEST PT BLK VERT 
TP2 
TEST PT RED VERT 
TP3 
TEST PT ORANGE VEKT 
TP4 
SCR PNH PHPS ~-40 X 1/4 SST 
SIL PAO 
WSH~ SHLDR ~4 NYL 
CONN 12PIN ~NGL ROW STR HDR 
J7,J89J9,Jl0 
LUG GND 
Jl,J2,J3,J4,J5,Jo 

28 11S0127 wSHK LK ~10 INTL T 

QUANTITY 
ENG.DRAWING NO. PER UM 

51C593l E 
0582764 AO 
l960225X0035JAl 

360X-.02G030AA2A 

dWH 1 2W 5% 

1002 

MOA-20 l 

7915UC 

7815 UC 

UA 7805UC 

IIK200 10/38 

105-08b0-001 

105-0853-001 

105- 0852-001 

105-0856-001 

7403-0 9-FR-51 
a51547F019 
1-1:H224-2 

83b 

le000 EA 
leOOO EA 
6e000 EA 

3e000 EA 

leOOO EA 

3e000 EA 

2e000 EA 

le000 EA 

le000 EA 

leOOO EA 

3e000 EA 

6.000 EA 
le000 EA 

leOOO EA 

le000 EA 

1.000 EA 

5e000 EA 
3.000 EA 
3.000 EA 
4.000 EA 

6.000 EA 

6e0u0 EA 
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MOSELEY A$SuClATEs. INC. 
111 CASTILIAN DRIVE 

PAGE: l 

SANTA BARtlARA• CA 93117-3093 
( 805) 9b8-9o2 l 

OATE: b/30/87 

PARtNT lTcM: 9102112 DESCRIPTION: ASSY PwR SUPPLY ~CVR PCL-oOb 
ENG.DRAWING NO.: 21027~1 EO 

Ref COMPONENT COMPONENT DESCRIPTION UUANTITY 
NdR ITEM NBR &. COMMENTS ENGeURAWl!'4G NO. PER 

--------- ------------------------------ --------------- --------
1050129 SCR PNH PHPS 4-40 X 1/4 SST 1.000 
1090109 CLI t' NUT o/ Yl. SL-210-06-2 4.000 
10~0208 SCR PNH PrlPS o-32 X 3/8 SST 't.ooo 
L031813 CHASSIS POWER SUPPLY PCL-606 05C2 762 E 1.000 
20Jld9o CuVi::R CURCOM 05d2 815 B 1.000 
.3 lJ.0004 CONN FASTON e.i'.SOIN CRIMP INSUL 2-35-0d04-2 s.ooo 
J37004o CONN i:>wR i,,,/FU$E FILTER 6J4 6J4 1.000 
3370095 FUSE l AMP FAST-BLO AGC l 1.000 
34J004d Ldl FUSE •t/2AMP-1AMP• 85-1~02 1.000 
3430063 LHL "CAUTION-HIGH VOLTAGE• 10A1058-l AO 1.000 
4090437 XFMR 8-P-98 3-1108 C 1.000 
9204173 A5SY POWER SUP RCVR PCL-606 20C2815 K 1.000 

UM 

EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
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6.1 INTRODUCTION 

SECTION 6 

ALIGNMENT PROCEDURES 

This section presents the alignment procedures for the 
PCL-606 and a list of recommended test equipment. Also 
included are descriptions of al 1 module adjustments, gen­
eral troubleshooting information, and test fixture dia­
grams. Relevant troubleshooting information is included at 
the end of each alignment procedure. 

6.2 TEST EQUIPMENT 

Table 6-1 lists the test equipment recommended for use in 
the alignment procedures. Equivalent items of test equip­
ment may also be used. 

6.3 ALIGNMENT PROCEDURES 

The PCL-606 alignment procedures include the following: 

1. STL frequency alignment 

2. Receiver sensitivity 

3. Receiver selectivity 

4. Transmitter deviation, and receiver 
output level calibration 

5. Ultimate signal-to-noise ratio 

6. Distortion alignment 

PCL-606 
(960) 

6-1 32A1005 
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Table 6-1. Recommended test equipment. 

Instrument 
Type 

COUNTER 

DIRECTION 
COUPLER 

ATTENUATOR, 
50-OHM LOAD 

ATTENUATOR, 
ADJUSTABLE 

RF SIGNAL 
GENERATOR 

DISTORTION 
MEASUREMENT 

PCL-606 
(960) 

Suggested 
Model 

Tektronix 
DC-508A 
1.3 GHz Counter 
Note: For dual 
links on same fre­
quency, include 
Option 01 

Microlab/FXR 
Model CB-49B 

Philco 662A-30 
or Sierra 661A-30 

Kay Elemetrics 
Model 432D 

Hewlett-Packard 
Model 8640B with 
Option 01 & 02 

Hewlett-Packard 
Model 339A 
or 
Tektronix AA501 
with SG505 and 
TM503 Main Frame 

6-2 

Critical 
Specification 

Single Link 
±5 ppm 

Dual Link 
±0.2 ppm 

30 dB 
1.0 2.0 

50 Ohm 
30 dB 

50 Ohm 
1, 2 I 3 I 

dB steps 

GHz 

5, 10 & 20 

Freq. Range: 0.5 MHz 
to 1024 MHz 
Residual FM: 
Less than 30 Hz, 20 Hz 

to 15 kHz 
Less than 10 Hz, 300 Hz 

to 3 kHz 
Output Level Accuracy: 

±3.5 dB -7 to -47 dBm 
±4.0 dB -47 to -137 
dBm 

Output Impedance: 50 
Ohm 

FM Deviation Bandwidth: 
de to 250 kHz 

Distortion Measurement 
Residual Noise: 
(80 kHz) 92 dB 
Imput Impedance: 

100k Ohm shunted by 
less than 100 pF 

Accuracy: 
20 Hz to 20 kHz ±2% 
10 Hz to 110 kHz ±4% 

• 

• 
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Instrument 
Type 

AUDIO 
OSCILLATOR 

RF SPECTRUM 

GHz ANALYZER 
3 GHZ 

AUDIO 
SPECTRUM 
ANALYZER 

POWER METER 
AND SENSOR 

OSCILLOSCOPE 

MULTIMETER 

50 Hz FILTER 

600 OHM LOAD 
RESISTOR 

PCL-606 
(960) 

Suggested 
Model 

Hewlett-Packard 
204C 

Hewlett-Packard 

Model 8559A with 
18IT display 

Tektronix 
Model 7L5 with 
Option 25 and L3 
Plug-in 
7603 Main Frame 

Hewlett-Packard 
Model 435A with 
Model 8481A Power 
Head 

Tektronix 
Model T932A 

Data Precision 
Model 935 

Figure 6-11 

RN5506000F 

6-3 

Critical 
Specification 

Oscillator 
Frequency Range: 

10 Hz to 110 kHz 
Output Level: 3 V rms 

into 600 Ohm 
Distortion: 10 Hz to 

20 kHz 
-95 dB (0.00187%)THD 

600 Ohm output 
frequency range 20 kHz 

to 100 kHz 

Frequency Band: 0.01-3 
GHz 
Dynamic Range: 0.01 to 
greater than 70 dB 
Display Range: Log 10 

dB/div and 1 dB/div 
Display Accuracy: Log 

Less than 2 dB over 
full range 

Input Impedance: 50 
Ohm 

SWR: 1.3 dB 10 dB 
input attenuation 

Input Impedance: 
1 M Ohm/28 pF 

Input Frequency: 10 Hz 
to less than 500 kHz 

Display Range: 80 dB, 
log 10 dB/div 

Accuracy: ±1% of full 
scale 

Power Range: -25 dBm 
(3 Mierow) to +20 dBm 
(100 mW) full scale 

Bandwidth: 35 MHz 

Floating input 

600 Ohms, 1%, ¼ W 
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6.3.1 STL Frequency Alignment 

Specification: 

±0.00025%, 0° to 50° C (±2.375 kHz at 950 MHz) 

±500 Hz at 25° C (77° F) 

Description: 

The STL frequency is aligned by using a counter to measure 
the transmitter output frequency and the receiver first 
local oscillator frequency. A high-precision counter (±0.2 
ppm) is recommended to align STL links that are used in a 
redundant installation. If such a counter is not avail­
able, we recommend that both STL systems be aligned at the 
same time using the same counter. A difference greater than 
2 kHz between the STL transmitter center frequency and 
receiver center frequency will result in degradation of the 
distortion, separation, and crosstalk performance. 

COUNTER 

\===== === (LO-l OUT) 

RANSMI'M'ER 

DIRECTIONAL 
COUPLER 

A'1"1'ENUA'l'Oll 

II----_. (RF OUT) 

CAU'l'ICll1 Place the tr~tter RADIATZ/ST»IDBY 
9Vitdl in STMlmY until the coupler And 
atten\l&tor are connected. 

RECEIVER 

Figure 6-1. Test setup for frequency alignment . 

PCL-606 
(960) 

6-4 32A1005 
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Test Equipment: 

Name 

Counter 

Manufacturer 

Tektronix 

Model 

EC-508A with 
option 01 

Directional Coupler 

Attenuator, Load 

Microlab 

Philco 

FXR CB-49N 

662A-30 

Procedure: 

1. Connect the equipment as shown in Figure 6-1. 

2. Position the transmitter RADIATE/STANDBY switch 
to the RADIATE position. Verify that the RADIATE, 
AFC LOCK, and +12 V status LEDs are green. 

Using the METER FUNCTION switch, select the FWD 
POWER position. Verify that the front panel 
meter reads between -3 and +2 dB on the top scale. 

3. Check the serial number label on the back of the 
STL transmitter for its operating center frequency . 
The counter should indicate the frequency within 
8 kHz of the specified center frequency. If it 
does not, proceed to the troubleshooting portion 
of this procedure and verify that the First LO 
and FMO are operating at their specified 
frequencies. 

4. While monitoring the counter, adjust the trans­
mitter First LO frequency adjustment for a 
reading of the specified transmitter frequency 
±200 Hz. 

5. Using the METER FUNCTION switch on the STL 
receiver, select the LO 1 position. Verify 
that the indication is within the lower arc 
on the receiver front panel meter. 

6. Calculate the receiver first LO frequency by 
adding 70 MHz to the frequency specified on 
the serial number label at the back of the 
PCL-606 Receiver • 

PCL-606 
(960) 

6-5 32A1005 
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7. Connect a frequency counter to the output of 
the receiver first LO. (Note: If an adapter 
is not available, the MOX 1 connector may be 
temporarily removed from the transmitter for 
this purpose.) The counter should indicate 
a frequency within ±8 kHz of the frequency 
calculated in Step 6. If it does not, pro­
ceed to the troubleshooting portion of this 
procedure. 

8. Using the counter, adjust the receiver First 
LO frequency adjustment for a reading within 
±200 Hz of the frequency calculated in Step 6. 

Note: If two STL systems are installed for redundant operation, 
both should be aligned for frequency at the same time. · 

Troubleshooting: 

1. The crystal in the transmitter First Local 
Oscillator should be 950.000 MHz/51.000 MHz. 

2. The crystal frequency of the Receiver First 
LO should be the same as that specified on the 
serial number label on the back of the PCL-606 
Receiver. 

3. If the First LO fails to meet the ±8 kHz speci­
fied in this procedure, the crystal oven should 
be checked to ensure that it is operating at 
65° C ±5° C. 

4. If the transmitter frequency fails to meet the 
±8 kHz specified in this procedure and the First 
LO appears to be operating to specification, 
the FMO should be checked to ensure that it is 
operating at its designed frequency. The FMO 
frequency may be calculated as follows: 

FMO frequency= 1020 MHz minus the transmitter 
center frequency 

The FMO frequency should be within ±1 kHz of 
the value calculated. 

5. A red AFC lock status will inhibit the green 
+12 V power supply status indicator and cause 
the RADIATE status indicator to remain red. 

PCL-606 
(960) 

6-6 32A1005 
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6.3.2 Receiver Sensitivity 

Specification: 

20 Micro-V, or less, for 60 dB SNR 15 KHz bandwidth, 
de-emphasized. 

Description: 

The sensitivity of the PCL-606 STL Receiver is verified 
using a signal generator and a 50 Hz high pass filter. 

RF SIGNAL GENERATOR 
Cj~ -

DISTORTION MEASUREMENT 
SRT DISTORTION 

ninIN 

\\ 50 Hz 
HIGH PASS 

FILTER 

~ 

./ 

=-

ANT. 

PROGRAM 
OUT 

RECEIVER 

PROGRAM 
OUT 

+ 

~ 
600 OHM 
1%, ¼ w 

Figure 6-2. Sensitivity test setup. 

PCL-606 
(960) 
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Test Equipment: 

Name Manufacturer Model 

RF Signal Generator Hewlett-Packard HP-8640B 

50 Hz Filter (See Figure 

6-11) 

600 Ohm Resistor RN55D6000F 600 Ohm, 

1%, ¼ W 

Distortion Measure­

ment Set Hewlett-Packard HP-339A 

Procedure: 

1. Connect the equipment as shown in Figure 6-2, 
and set the controls on the signal generator 
as follows: 

PCL-606 
(960) 

Meter Level 

AM Modulation 

FM Deviation 

Range MHz 

Frequency Tuned 

Output Level 

RF 

6-9 

Volts 

Off 

Off 

1024/512 

Tuned to center frequency 
(indicated on serial 
number label on back of 
STL receiver). 

-40 dBm 

On 

32A1005 
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Adjust the output level on the signal generator 
for a reading of 3 mV on the signal generator 
meter. 

2. Using the METER FUNCTION switch on the PCL-606 
Receiver, select the RF LEVEL meter position. 
Verify that the meter reads within the 3K range of 
the middle scale. If it does not, verify that 
TPl on the Preamplifier and First Mixer module 
is between -14 and -16 V prior to troubleshooting. 

3. While monitoring the center scale of the receiver 
meter, switch the OUTPUT LEVEL ADJ on the signal 
generator from -40 to -110 and verify that the 
signal strength reads within the meter range for 
each setting. If it does not, proceed to para­
graph 6.4.N, FM Demodulator Log Gain Adjust, 
prior to continuing the test, and perform the 
calibration adjustments given there. 

4. Using the METER FUNCTION switch on the receiver, 
select the PGM LEVEL position. 

Set the FM Deviation on the RF Signal generator 
to ON. 

Set the modulation frequency on the signal 
generator to 400 Hz. 

Adjust the deviation control on the signal 
generator so that the meter on the STL receiver 
reads O dB on the top scale. Verify that the 
deviation on the signal generator reads 40 ±7 kHz. 

5. Set the controls on the distortion measurement 
equipment for a O dB reference. 

Set the FM Deviation on the RF signal generator 
to OFF. 

Position the controls on the distortion measure­
ment equipment for a reading of 60 dB SNR. 

Reduce the RF LEVEL adjustment on the RF signal 
generator until the distortion measurement equip­
ment reads 60 dB. 

Observe the RF level output of the signal genera­
tor; it should indicate less than 20 Micro-V. 

6. Set the controls on the distortion measurement 
equipment for a signal-to-noise ratio of 40 dB. 

PCL-606 
(960) 

6-10 32A1005 
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Reduce the RF level on the signal generator 
until the mute threshold LED on the FM Demodu­
lator module indicates red. Observe the RF 
level output of the signal generator; it should 
indicate between 8 and 12 Micro-V. If not, the 
MUTE THRESHOLD ADJ on the FM Demodulator module 
should be rotated fully counterclockwise. Then 
set the RF level output of the signal generator 
to 10 Micro-V and adjust the MUTE THRESHOLD ADJ un­
til the mute threshold LED changes from off to 
red. 

Troubleshooting: 

1. The cable between the RF signal generator and 
the STL receiver should be kept at a minimum 
to reduce insertion loss. As an example, a 
3-foot cable (RG-58) will cause a 1 dB or 10% 
loss in signal. 

2. Prior to troubleshooting, verify that the RF 
GAIN ADJ on the Preamplifier and First Mixer 
module is fully clockwise and that TPl reads 
between -14 and -16 volts. 

3. Verify the RF gain distribution outlined in 
paragraph 6.5.2, step 5 (General Trouble 
shooting Information) . 

PCL-606 
(960) 

6-11 32Al005 
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6.3.3 Receiver Selectivity 

· Specification: 

Bandwidth 

±90 kHz 

±400 kHz 

±1 MHz 

Description: 

1st 10.7 MHz IF 

1.5 dB 

30 dB 

70 dB 

2nd 10.7 MHz IF 

3 dB 

60 dB 

80 dB 

The STL link selectivity is determined by positioning the 
2ND 10.7 MHz FIL SEL switch located on the receiver Double 
Converter module to the IN or OUT position. In general, 
this switch should be placed in the IN position when strong 
adjacent channels exist within 1 MHz of the STL center 
frequency. Unless otherwise specified on the purchase 
order, this switch is placed in the IN position during 
factory alignment. 

Changing the STL receiver selectivity affects the dis­
tortion and multiplex output performance of the STL link. 
If you desire to operate the receiver in the wide IF mode 
to reduce system distortion, it will be necessary to per­
form the alignments in sections 6. 3. 6 (Distortion Align­
ment). 

PCL-606 
(960) 

RF SIQIAL 
GENERA'l'Oa 

RECEIVER 

Figure 6-3. Selectivity test setup. 
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Test Equipment: 

RF Signal Generator 

Procedure: 

Hewlett-Packard 8640B 

1 . Connect the equipment as shown in Figure 6-3. 
Set the controls on the signal generator as 
follows: 

Meter Level 

AM Modulation 

FM Deviation 

Range MHz 

Frequency Tuned 

Output Lev~l 

RF 

Volts 

Off 

Off 

1024/512 

Tuned to the center fre­
quency (indicated on the 
serial number label on the 
back of the STL receiver) • 

-40 dBm 

On 

Adjust the output level on the signal generator 
for a reading of 3 mV on the signal generator 
meter. 

2. Using the receiver METER FUNCTION switch, select 
the RF LEVEL meter position. Verify that the 
meter reads within the 3K range of the middle 
scale. 

3. Position the OUTPUT LEVEL switch on the signal 
generator to -100. Verify that the receiver 
meter reads within the 3 Micro-V range on the 
center scale. Note the position of the meter 
reading as a reference for the -60 dB point . 

PCL- 606 
(960) 

6-13 32A1005 
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4. Position the OUTPUT LEVEL on the signal generator 
to -40. Increase the frequency on the signal 
generator until the meter reading on the receiver 
front panel is the same as the value noted in 
paragraph 3. Subtract the carrier frequency from 
the value indicated on the signal generator. The 
value calculated indicates the positive -60 dB 
point. 

5. Decrease the frequency on the signal generator 
until the meter reads the same as the value 
noted in paragraph 3. Subtract the frequency 
indicated on the signal generator from the 
center frequency. This value indicates the 
-60 dB bandwidth point. 

6. The bandwidth calculated in paragraphs 4 and 6 
should be no greater than ±800 kHz when the 2nd 
10.7 MHz FIL SEL switch is in the OUT position, 
or no greater than ±400 kHz when the switch is 
in the IN position. 

Troubleshooting Notes 

The cable bewteen the RF signal generator and the STL 
receiver should be kept at a minimum to reduce insertion 
loss. As an example, a 3-foot cable (RG-58) will cause a 1 
dB or 10% loss in signal. 

Use of the RF gain adjustment on the Preamplifier and 1st 
Mixer module may cause the meter reading to be less than 
3mV. In this event, the RF gain should be reset to 15 on 
the bottom meter. 

PCL-606 
(960) 
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6.3.4 Transmitter Deviation, and Receiver Output Level 
Calibration 

Specification: 

Transmitter: 

Receiver: 

Description: 

+10 dBm, from 600 Ohm source input 
equals ±40 kHz deviation. 

1.5 V p-p MUX 1 equals ±4 kHz 
deviation. 

1.5 V p-p MUX 2 equals ±6 kHz 
deviation. 

Program output equals +10 dBm into 
600 Ohm load with 40 kHz deviation 
(30 Hz - 15 kHz). 

MUX output equals 1.5 V p-p for 4.0 kHz 
deviation (20 kHz - 100 kHz). 

The deviation and modulation 
information is aligned using 
reference. The MUX channel is 
tor as a ref~rence. 

sensitivity of the program 
a Bessel null function as · a 

aligned using an RF genera-

( RF OU'l') • 
TRANSMI'ITER A'l"I'ENUATOR A'M'ENUATOR 

DISTORTION 
MEASUREMENT SET AOOIO D 

DIST. IN SPECTRUM 
ANALYZER IN 

COUNTER 

CAUTION, Plac:e the transmitter RADIATE/STANDBY 
svi tch in STANDBY until the coupler and 
atten11&tor are ccnnec:tad. 

*CAUTION, To avoid receiver daaaqe, initially set 
atten1.1&tor for maximua attenu~tion. 

RECEIVER 

ANT. 

PROGRAM 
OUT 

PROGRAM 
OUT 

+ 

~ 
600 OHM 
1%, i. w 

Figure 6-4. Test setup for deviation alignment. 
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Test Equipment: 

Counter 

Directional Coupler 

Attenuator, 50 Ohm Load 

Attenuator, Adjustable 

RF Signal Generator 

Distortion Measurement 
Set 

Audio Oscillator 

Spectrum Analyzer 

50 Hz Filter 

600 Ohm Resistor, 1%, ¼W 

Oscilloscope 

Procedure: 

Tektronix DC-508A 

Microlab FXR CB49N 

Philco 662A-30 

Kay Elemetrics 432D 

HP-8640B 

HP-339A 

HP-204C 

HP-8559A 

(See Figure 6-11) 

RN 55D6000 F 

Tektronix T932A 

1. Connect the equipment as shown in Figure 6-4. 

2. Adjust the audio oscillator of the distortion 
measurement set for an output voltage of +10 dBm 
from 600 Ohm source at 16.62 kHz as follows: 

a. Position the meter function switch to the 
oscillator level position and adjust the 
oscillator level controls for a reading of 
1.00 V rms on the meter. 

b. Using the counter to monitor the oscillator 
frequency, position the frequency controls 
for a reading of 16.62 kHz. 

3. Position the STL transmitter RADIATE/STANDBY 
switch to the RADIATE position. 

PCL-606 
(960) 

Using the METER FUNCTION switch, select the 
FWD POWER position and verify that the meter 
reads -3 dB and +2 dB on the top scale. 

6-16 32A1005 
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4. Using the spectrum analyzer, monitor the modulated 
RF output of the STL transmitter. The controls 
of the spectrum analyzer should be in the follow­
ing positions: 

Frequency Band GHz 

Time/DIV 

Trigger 

FREQ/SPAN/DIV 

Input ATTEN 

REF Level 

10 dB/DIV 

Tuning 

01-3 

Auto 

Free run 

50 kHz/DIV with 3 kHz 
bandwidth 

30 

-20 

Depress 

STL transmitter center 
frequency 

5. Disconnect the program input to the transmitter 
and adjust the display on the spectrum analyzer 
so that the waveform is at the top graticule 
(see Figure 6-SA). 

Reconnect the program audio input to the STL 
transmitter. The display on the spectrum 
analyzer should be similar to Figure 6-SA. 

Adjust PGM Level Adjust R31 on the Mono Audio 
Processor module for a Bessel null function of at 
least -50 dB on the spectrum analyzer. 

Using the METER FUNCTION switch on the 
mitter, select the PGM LEVEL function. 
R3 on the STL transmitter Metering and 
board for a reading of O dB on the top 
the meter. 

STL trans­
Adjust 

Status 
scale of 

6. Using the METER FUNCTION switch on the STL re­
ceiver, select the RF LEVEL position . 

PCL-606 
(960) 
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(A) 

11 

' 
(B) 

Vert= 10 dB/Div 
Hor= 50 kHz/ div and 

3 kHz bandwidth 

~ 4 , I 

Figure 6-5. Bessel null function waveforms. 
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Position the switches on the adjustable attenua­
tor for an RF level reading between lK and 3K µV 
on the receiver meter. 

Set the controls on the distortion measurement 
set as follows: 

Meter Function Reference level 
Frequency 1.0 kHz 
Meter Input Range +10 dB 

With the oscillator output connected to the STL 
transmitter, connect the meter input in parallel 
with the oscillator output and adjust the Rela­
tive Adjust for a 0 dB reference on the distortion 
measurement set. Reconnect the distortion input 
to the composite output of the STL receiver. 

On the receiver FM Demodulator module, adjust 
Baseband Level Adjust Rl0 for a reading of O dB 
on the distortion measurement set. Using the 
receiver METER FUNCTION switch, select the PGM 
LEVEL position and adjust Rl on the Metering and 
Status board for a reading of 0 dB on the top 
scale • 

TMUNI 

(RI OUT) 

RI' SICIW. 
GDIDATOa 

----- • OtRECTIONAL 
COUPUJI 

AUDIO 
Olc:u.t.\'1"0R 

t.oAD 
A'l"!'!MUATOR 

Swt'l'OIAIIL& 
· A TTDUATOa 

SCOPS 

~===I MOX 
OUT 

CAlfflClh Pi.c. aie uuait~ UDUft/S'l'Ml0aT 
9Witcb 1A SflllmY u.ntil tbe coupler And 
.at1:enuAcor an colllle4:1:N. 

•CMff?C.1 '1'o A'l'Dicl rec:e1ftr ~. i.Ait.ially HC 
•t:~lilAcor tor vr1ee atcaau.aU.oa • 

Figure 6-6. Test setup for MOX channel alignment 
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7. Position the STL transmitter RADIATE/STANDBY 
switch to the STANDBY position. 

Connect the equipment as shown in Figure 6-6, 
and adjust the controls on the RF signal genera­
tor as follows: 

Meter Function 

AM 

Modulation ·Frequency 

FM 

Peak Deviation 

Range 

Output Level 

Frequency Tune 

Peak Deviation 

FM 

Off 

26 kHz 

INT 

10 kHz 

1024/512 MHz 

-40 

.Tune to the center fre­
quency (specified on 
serial number label of 
STL receiver). 

Adjust FM control for a 
~eter reading of 5 kHz. 

While monitoring the oscilloscope, adjust MOX 
Level Adjust R31 on the STL receiver Mono 
Baseband Processor module for a reading of 
1. 5 V p-p. 

Using the receiver METER FUNCTION switch, select 
the MUX LEVEL position. 

Adjust R2 on the receiver Metering and Status 
board for a reading of 4 on the lower scale of 
the receiver meter. 

8. On the RF signal generator, adjust the modulation 
frequency to 67 kHz and the FM deviation for 6.0 
kHz. 

PCL-606 
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Note the reading on the receiver meter. It should 
be between 5.5 and · 6.5 on the lower scale. This 
reading will be used as a reference to align the 
transmitter MUX 2 deviation. Connect the output 
of the adjustable attenuator to the RF input of 
the STL receiver. 

Position the STL transmitter RADIATE/STANDBY 
switch to the RADIATE position. 

Using the scope, adjust the output of the audio 
oscillator for a voltage of 1.5 V p-p, and a 
frequency of 26 kHz. Connect the audio oscilla­
tor output to the MUX 1 input of the STL 
transmitter. 

Adjust the MUX 1 Level Adjust R28 on the trans­
mitter Mono Audio Processor module for a 
reading of 4 on the lower scale of the receiver 
meter. 

Using the transmitter METER FUNCTION switch, 
select the MUX LEVEL position. 

Adjust R4 on the transmitter Metering and Status 
board for a reading of 4 on the meter lower scale • 

Connect the audio oscillator to the transmitter 
MUX 2 input and adjust the oscillator to a fre­
quency of 67 kHz. 

Using the receiver meter as a reference, on the 
transmitter Mono Audio Processor module, 
adjust MUX 2 Level Adjust R24 for the reading 
noted in paragraph 8. The meter reading on the 
transmitter front panel should be between 5.5 and 
6.5 on the lower scale. 

Troubleshooting: 

1. When aligning STL systems as a dual or redun­
dant installation, one STL transmitter should be 
used as a reference. In this case, the second 
STL transmitter would be aligned using the first 
STL receiver as a reference. The second STL 
receiver would be aligned using the first STL 
transmitter as a reference. As a final verifica­
tion, the second STL transmitter would be checked 

PCL-606 
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using the second STL receiver. Using any combina-
tion of transmitter and receiver, the program • 
audio band should be flat within ±0.25 dB. The 
result from the multiplex band measurements should 
be within 10%. 

2. Using a single 10.7 MHz I.F. (reference para­
graph 6.3.3, Receiver Selectivity) will result 
in a higher MUX 2 output. In this event, we 
recommend that the input at the subcarrier 
demodulator be reduced to compensate for the 
increase in signal level produced by the STL 
receiver. 

3. The multiplexed output is lowest when the carrier 
center frequency of the transmitter and receiver 
are identical. This phenomenon is more pronounced 
when the STL receiver is in the narrow I.F. mode 
(2ND 10.7 MHz FIL SEL switch set to IN). 

6.3.5 Ultimate Signal-to-Noise Ratio 

~ypical Values: 

Ultimate SNR 15 KHz de­
emphasized. 

Description: 

72 dB or better 

The STL ultimate program SNR (50 Hz to 15 kHz), verified 
using a distortion measurement set. The STL receiver SNR 
(quieting) is verified during the receiver sensitivity test 
(paragraph 6.3.2). 

PCL-606 
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SKITTER 

CO!-IPOSIT!! 

PCL-606 
( 96 0) 

(R!' OUT) 

DIRECTIONAL 
COUPLER 

LOAD 
R 

SWITCHABLE 
ATI'ENUATOR 

• 
,,;====~ PROGRAM 

OUT 

DISTORTION MU.SUREMEN'l' 
SET 

DIST . IN 

. SD KZ 
Fl:LTER 

CAUTl:ON : Place the trannli.tter RAOIAT!!/ STANOBY 
switch in STl'.NDBY until the coupler and 
attenuator are connected. 

*CAUTl:ON : To avoid receiver damage, i nitia.l.ly sat 
attenuator for maxi- attenuation. 

PROGRAM 
OUT 

+ 

~ 
600 OHM 
1%, \ w 

Figure 6-7. Test setup for signal-to-noise 
ratio measurement. 
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Test Equipment: 

Directional Coupler 

Attenuator, 50 Ohm Load 

Attenuator, Adjustable 

Distortion Measurement Set 

50 Hz High Pass Filter 

600 Ohm Resistor, 1%, ¼W 

Procedure: 

Microlab/FXR CB-49N 

Philco, 662A-30 

Kay Elemetrics Corp., 
432D 

Hewlett-Packard, HP-339A 

(see Figure 6-11) 

RN 55D6000 F 

1. Connect the equipment as shown in Figure 6-7, 
and set the controls on the distortion measure­
ment set as follows: 

Meter Function 

Meter Input 

Frequency 

REF Level 

+10 dBm 

400 Hz 

2. Set the controls on the STL transmitter as 
follows: 

RADIATE/STANDBY 

METER FUNCTION 

RADIATE (Radiate LED 
green) 

PGM LEVEL 

3. Using the METER FUNCTION switch on the STL re­
ceiver select the PGM LEVEL position. 

4. Adjust the oscillator output level on the dis­
tortion measurement set for a reading of O dB 
on the top scale of the transmitter meter. 

PCL-606 
( 960) 

Rotate the REFERENCE ADJUST on the distortion 
measurement set for a 10 dB reference on its 
front-panel meter. Disconnect the program 
input at the STL transmitter rear panel. 
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5. 

Using the INPUT RANGE switch on the distortion 
measurement set, measure the ultimate wideband 
SNR. (Note: The reference is +10 dB; hence, 
a meter input range indicating -60 and a meter 
reading of -6 would indicate an SNR of -76 dB.) 

Position the INPUT RANGE switch to +10 dB and 
reconnect the audio input to the STL transmitter 
program input. 

Troubleshooting: 

1. Verify the 15 KHz filtures on the STL transmitter. 
mono audio processor and STL receiver mono base­
band processor are in the "in" position. 

2. If the STL link fails to meet the ultimate SNR 
specification, the sensitivity test (paragraph 
6.3.2) should be performed on the receiver prior 
to troubleshooting the transmitter. 

3. If the STL link fails to meet the SNR specifi­
cation, and the transmitter is suspected, the 
following method may be used to help isolate 
the problem: 

a. Using the 80 kHz filter on the distortion 
measurement set, measure the output of the 
Composite Audio Processor module for a read­
ing at least 5 dB greater than specified for 
the ultimate SNR. 

b. Substitute the first LO signal (1020 MHz) 
using an RF signal generator such as the 
HP-8640B at an output level of +10 dBm. 

c. Substitute the FMO signal using the RF 
signal generator at an RF level of +5 dBm. 

NOTE: FMO frequency= First LO frequency minus STL Center 
frequency • 
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6.3.6 Distortion Alignment 

Specification: 

Narrow IF 

Description: 

0.2% or less from 30 Hz 
to 15 kHz. Typically 
better than 0.1% at 1.0 
kHz 

A distortion measurement set is used to align the STL receiver 
10.7 MHz IF filter for minimum distortion. This method assumes 
the FMO will contribute a negligible amount of distortion to the 
overall reading. The FMO distortion can be verified in­
dependently of the receiver by referring to section 6. 4B ( FMO 
Synthesizer). 

• Sl-lI':"I'ER 

(lu OUT) 

DIREC!'IONAL 
CCU?U:R 

LOAD 
;..':":'ENUA TOR 

COl-lPOSITE J================~ !N 

DISTORTION MEASURE.'-EIT 
SET AUDIO OUT 

DIST . !N 

CAUTION: Place the transllli.tter AADUTE/STANDBY 
svi tch 1.n ST1.NDBY until the coupler and 
attenuator are connected. 

*CAt.rn:ON: To avoid rece1.ver damage, i.Zlitially set 
attenuator for ~IIIWII attenuation. 

50 H& 
:"IL~ 

SWITO!ABLE 
.>.TI'DIUATOil 

• RECEIVER 

,,;:;====~ PROGRAM 
OUT 

PROGRAM 
OUT 

+ 

~ 
6 0 0 OHM 
1%. ~ w 

Figure 6-8. STL distortion alignment 
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Test Equipment: 

Directional Coupler 

Attenuator, 50 Ohm Load 

Attenuator, Adjustable 

600 Ohm Resistor, 1%, ¼W 

50 Hz Filter 

Procedure: 

Microlab/FXR CB-49B 

Philco, 66 2A-3 0 

Kay Elemetrics Corp., 
432A 

RN 55D6000 F 

Figure 6-11 

1. Connect the equipment as shown in Figure 6-8, and 
adjust ~he controls on the distortion measurement 
set as follows: 

Meter Function Input level 

Filters 400 Hz - In 

80 kHz - In 

Distortion Range 0.3% 

Input Range +10 dB 

Frequency 1.0 kHz 

Oscillator Level +10 dBm from 600 Ohm 
source 

2. Position the RADIATE/STANDBY switch on the STL 
transmitter to the RADIATE position. The RADIATE 
status LED should be green. Using the METER 
FUNCTION switch on the transmitter, select the 
FWD POWER position and verify that the meter 
reads between -3 and +2 dB on the top scale. 

Using the METER FUNCTION switch on the trans­
mitter, select the PGM LEVEL function and verify 
that the meter reads between -1 and +1 dB on 
the top scale. 

3. Using the METER FUNCTION switch on the STL re­
ceiver, select the RF LEVEL function . 

PCL-606 
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Position the switches on the adjustable attenua­
tor for a reading between lk and 3k Micro-Von the 
middle scale of the receiver meter. 

Using the METER FUNCTION switch on the receiver, 
select the PGM LEVEL function. The meter should 
read between -1 and +1 dB on the top scale. 

Set the frequency to 15 kHz and verify that the 
meter of the distortion measurement set reads 
between .9 and 1.1 Vac rms. 

Adjust the METER FUNCTION switch on the dis­
tortion measurement set to the DISTORTION 
position. 

4. Position the 2ND 10.7 MHz FIL SEL switch to 
the OUT position on the receiver Double Con­
verter module. Using the distortion measurement 
set, adjust the following controls on the Double 
Converter module and the Second and Third Local 
Oscillator module for minimum distortion: 

a. 1ST 10.7 MHz IF ADJ 

b. LO 2 FREQ ADJ 

NO~E: If the STL receiver is being operated in 
the wideband mode, this completes the distortion 
alignment. The reading on the distortion meter 
should now be less than 0.13%. Switch the fre­
quency on the distortion measurement set to 1.0 
kHz and verify that the reading is less than 
0.10%. 

5. On the Double Converter modules, switch the 2ND 
10.7 MHz FIL SEL switch to the IN position. 

PCL-606 
(960) 

Rotate the 2ND 10.7 MHz IF ADJ for a minimum 
reading on the distortion measurement set. 

The distortion reading should now be less than 
0.2%. Switch the frequency on the distortion 
measurement set to 1.0 kHz. Verify that the 
distortion reading is less than 0.1%. 

NOTES: The above procedure ensures that the STL 
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link may be used in either the narrow- or wide­
band position. If the STL receiver is to be used 
exclusively in the narrow-band position, steps 4 
and 5 may be repeated two to three times to opti­
mize the distortion reading. 

Troubleshooting: 

1. The following procedure may be used to determine 
if the 10.7 MHz filters are a source of high 
distortion: 

PCL606 
(960) 

a. Remove FL-1 from the receiver Double Con­
verter module and replace it with a 1.0 k Ohm 
resistor. The resistor leads should first be 
cut between 0.3 and 0.4 inch from the body. 
The ends of the resistor leads should then be 
flattened using a pair of needle-nose pliers 
so they can be inserted in the FL-1 socket. 
The cover should then be replaced and the 
screws tightened. 

b. Position the 2ND 10.7 MHz FIL SEL switch to 
the OUT position . 

c. Using the distortion measurement set, the 
distortion reading should now be less than 
0.05% at 15 kHz. If it is not, additional 
troubleshooting will be required prior to 
determining the performance of the 10.7 MHz 
IF filters. 

2. An RF input to the STL receiver exceeding 
6 mV may cause an indication of high dis­
tortion. 

3. The distortion of the Mono Baseband 
Processor module in the receiver can be tested 
independently by applying the output of the 
distortion measurement set's audio oscillator 
to the input of the Mono Baseband Pro-
cessor module. An input voltage of 1.05 V 
RMS (2.8 V p-p) should produce an output 
of +10 dBm into a 600 Ohm load . 
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6.4 MODULE ADJUSTMENTS 

This subsection is intended to 

1. Provide additional technical information 

2. Assist during alignment troubleshooting 

3. Assist during module replacement. 

The modules are discussed in the same order used in Section 
5. Also included are adjustment instructions to be used 
during troubleshooting, module repair, or module replace­
ment for the following modules: 

FMO Synthesizer 

First Local Oscillator and Multiplier 

RF Amplifier 

Metering and Status (Transmitter) 

Double Converter 

Metering and Status (Receiver) 

PCL-606 
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6.4.A Mono Audio Processor 

75 s Pre-emphasis 

In/Out 

Fl 

F2 

Switch used to select 75 µs pre-emphasis. 
In the OUT position, U9 acts as a unity 
gain buffer. In the IN position, U9 pro­
vides high-frequency boost in the 2 kHz 
region. 
Sets the lower corner of the high-frequency 
boost to +3 dB at 2.0 kHz. 

Sets the upper slope of the pre-emphasis 
curve to +18 dB at 20 kHz. 

Note: Fl and F2 adjustments are made with the 15 kHz 
low-pass filter in the OUT position. 

15 kHz Low-Pass Filter 

FA 

FB 

FC 

In/Out 

Gain 

LF TILT 

PCL-606 
(960) 

Used to set a transmission zero at 26.5 kHz. 

Used to set a transmission zero at 22.5 kHz. 

Used to set a transmission zero at 44.5 kHz. 

Affects the program channel only. In the 
OUT position, it selects the wideband mode. 
In the IN position, it selects a 15 kHz 
7-pole elliptical filter. 

Used to compensate for the insertion loss of 
the 15 kHz filter so that both the wideband 
and 15 kHz modes can be set to the same 
reference level. 

Used to adjust the low-frequency response 
of the 15 kHz filter between 30 Hz and 
1 kHz . 
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6.4.B FMO Synthesizer 

FREQ 
TRIM 

LOSS OF 
LOCK 

AFC LVL 
TPl 

A= VARICAP 
BIAS ADJ 

TP2 = VARICAP 
BIAS LVL 

Frequency Trim Adjustment. Used to tune 
the reference oscillator. The frequency 
switching described below adjusts the 
frequency in 10 kHz increments. This 
adjustment is used as a vernier between 
those 10 kHz increments. 

This LED gives a red indication when the 
AFC loses lock. 

AFC Level Test Point. 
level of the AFC loop. 
set to +7 V. 

Monitors the de 
It is norrnal ly 

Varicap Bias Adjustment. Used to adjust 
the FMO for minimum distortion. 

Varicap Bias Level Test Point. A de test 
point used to monitor the bias on the Vari­
cap. 

B = DISTORTION This circuit is disabled. 
ADJ 

MODULATION 
ADJ 

AFC LVL 
ADJ 

FMO 
LVL 
TP3 

Modulation Adjustment. Used to set the 
FMO deviation. It is normally set to ±40 
kHz with 2.8 V p-p input. 

AFC Level Adjustment. Sets the free run 
oscillator frequency. Rotating it clock­
wise causes the frequency to decrease. 
The final adjustment is made by monitoring 
TPl (above) to a value of +7 V. 

FMO Level Test Point. A de test point 
used to monitor the output of the FMO 
oscillator. 

Frequency Selector Switches (Internal): 

Sl: Tens of Megahertz 

S2: Megahertz 

S3: Hundreds of kilohertz 

S4: Tens of kilohertz 

PCL-606 
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FMO Ad-iustment: 

Test Equipment 

RF Signal Generator HP-8640B 

Mixer Mini-Circuit 2AD-1 

Adjustable Attenuator Kay Elemetrics Corp., 432B 

RF Spectrum Analyzer HP-8559A 

Distortion Measurement Set HP-339A 

50 Hz Filter Figure 6-11 

Counter Tektronix BC-SOSA 

Multimeter Data Precision 935 

Power Meter HP-435A with 8481A Power 

Sensor 

J'2 

RF SIQfAL 
GENERATOR 

FMO 
S\'.NTHESIZD 

DISTORTION 
MEASUREME?rr 
SET IN 

SO Hz 
n:LTER 

/,;:!=:::;:.o 
I!' 

MIXER 

R!' 

FMO 
OUT 

J2 

osc 
OUT 

AOJUSTASU: 
AT?'ENUATOR 

FM CEMODUI.ATOR 
3 MHz ,1 IN 

•' ,. 
,1 
,1 
II 
,1 

RF SPECTRUH 1I 
ANAL~ZER ; ,. 

,1 
I ti II 

II 
,, 

'""----.1} ---- -

Figure 6-9. Test setup for FMO adjustment . 

PCL-606 6-33 32A1005 
(960) 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

Procedure: 

1. Connect the equipment as shown in Figure 6-13. 

Using the counter, measure the output frequency 
of the FMO. 

FMO frequency equals 1020 MHz minus transmitter 
frequency. 

Note: If the frequency is greater than 10 kHz 
away from the desired frequency, remove the top 
cover and position frequency selector switches 
Sl through S4 for the desired frequency. 

Adjust the frequency trim on the FMO so that the 
counter reads the desired frequency. 

Note: If the FMO LOSS OF LOCK is red, it wil 1 
be necessary to first adjust the AFC level to 
accomplish this step. See Step 4 below. 

Reconnect the FMO output to the RF input of the 
mixer. 

2. Adjust the controls on the RF signal generator 
for a frequency that is 3 MHz above the FMO f re­
quency and for an output of +10 dBm. 

Using the RF spectrum analyzer, position the 
switches on the adjustable attenuator for an 
output level of between -20 and -25 dBM at 3 MHz. 

Reconnect the adjustable attenuator to the FM 
demodulator. 

3. Adjust the oscillator output on the distortion 
measurement set for a frequency of 1 kHz and a 
level of 1.00 V rms (2.8 V p-p). 

4. Distortion and AFC Level Alignment. 

PCL-606 
(960) 

Using the multimeter, monitor TPl (AFC Level) 
and adjust the AFC LVL ADJ so that the volt­
meter reads between 6.9 and 7.1 V. 
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Using the distortion measurement set, verify 
that the output of the FM demodulator is between 
1.0 and 1.5 V rms. 

Measure the distortion of the output of the FM 
demodulator, and adjust the Varicap Bias adjust­
ment on the FMO (adjustment A) for a minimum 
distortion reading. 

Note: Normally there are two setting of the 
Varicap Bias adjustment that will produce mini­
mum distortion. Varicap bias should be adjusted 
to the setting that produces the lowest dis­
tortion. 

Readjust the AFC LVL ADJ so that the voltmeter 
reads between 6.9 and 7.1 V. 

Repeat this procedure until the varicap bias 
is set for minimum distortion and the AFC 1 evel 
adjustment is between 6.9 and 7.1 V. 

Set the frequency on the distortion measurement 
set for 15 kHz and verify that the distortion is 
less than 0.05% . 

5 . Modulation Level. 

PCL-606 
(960) 

Using the counter, set the output frequency of 
the distortion measurement set oscillator to 
16.62 kHz . Verify that the oscillator output 
voltage is 1.00 V rms. 

Adjust the FMO deviation for ±40 kHz as fol lows, 
using the Bessel null function waveforms in Figure 
6-5: 

a. Connect the output of the adjustable attenua­
te the RF spectrum analyzer and disconnect the 
audio input from the FMO. Establish the 
reference level shown in Figure 6-5A on the 
RF spectrum analyzer. 

b. Reconnect the audio from the distortion 
measurement set to the FMO and adjust the 
MODULATION ADJ on the FMO from minimum to 
the first Bessel null function (Figure 6-5B) . 
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6. Reconnect the adjustable attenuator to the FM • 
demodulator. 

Verify that the AFC level at TPl is between 
6.9 and 7.1 V. 

Verify that the distortion at 15 kHz is less 
than 0.05%. 

Repeat Steps 3 through 5 of this procedure 
as required to achieve the above results. 

7. Using the Power Meter, verify that the out­
put of the FMO is between O dB and +5 dB. 

Notes: 

A. Sl, S2, S3 and .S4 are used to set the FMO fre­
quency between 60 and 80 MHz. 

B. The FM distortion is normally adjusted using a 
mixer and FM demodulator of known quality. The 
quality of the FM demodulator can be verified as 
follows: 

i. Set the signal generator (mixer LO) frequency 
3. 0 0 0 MHz above the FMO ( mixer RF) frequency • 
and measure the distortion. 

ii. Set the signal generator (mixer LO) frequency 
3. 000 MHz below the FMO (mixer RF frequency 
and measure the distortion. 

iii. The FM demodulator 
the absolute value 
measurement (ii). 
less than 0.02%. 

distortion is equal to 
of measurement ( i) minus 
The difference should be 

c. If ordering a replacement FMO from the fac-

PCL-606 
(960) 

tory, please specify the operating frequency 
of the transmitter. 

6-36 32A1005 • 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

• 

6.4.C Up Converter 

PCL-606 
(960) 

This module includes a mixer, 950 MHz filter, 
and IPA amplifier. 

Mixer: The mixer requires no adjustment . 

950 MHz Filter: The insertion loss of the 
filter is between 2 to 3 dB between 940 MHz 
and 960 MHz. It is designed to provide an 

. additional 30 dB of attenuation of the first 
LO signal, normally 1020 MHz, and greater 
than 6 0 dB of the upper sideband, normally 
1080 MHz to 1100 MHz. All adjustments are 
internal and considered to be factory adjust­
ments. 

IPA (Intermediate Power Amplifier): Cl (in­
ternal is adjusted for maximum power output . 
With an input of -10 dBm, the output should 
be between +19 and +21 dBm between 940 MHz 
and 960 MHz . 
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6.4.D 

FREQ 

osc 
LVL 
TPl 

1ST 
DBLR 
TUNE 

1ST 
DBLR 
LVL 

2ND 
DBLR 
MATCH 

2ND 
DBLR 
TUNE 

2ND 
DBLR 
LVL 

DIO 
DRVR 

DIO 
MATCH 

DIO 
BIAS 
TP4 

Notes: 

PCL-606 
(960) 

First Local Oscillator and Multiplier 

Frequency Adjust. 
frequency. 

Sets the first LO output 

Oscillator Level Test Point. 
voltage used to verify that 
is functioning. 

Provides a de 
the oscillator 

First Doubler Tune Adjustment. 
maximum de potential at TP2 
Level). 

Used to tune 
(1st Doubler 

First Doubler Level Test Point. Provides 
the 1st a de voltage used to verify that 

doubler is functioning. 

Second Doubler Match Adjustment. 
for maximum de voltage at TP2 
Level). 

Used to tune 
( 1st Doubler 

Second Doubler Tune. Used to tune for maxi­
mum de voltage at TP3 ( 2nd Doubler Level) . 

Second Doubler Level Test Point. A de test 
point used to verify that the second doubler 
is functioning. TP3 

Diode Drive Tune Adjustment. 
for maximum power output. 

Used to tune 

Diode Match Adjustment. 
maximum power output. 

Used to tune for -

Diode Bias Test Point. A de test point used 
to verify that the step recovery diode is pro­
perly biased (0.4 to 0.8 V). 

When installed in the PCL-606 STL transmitter, 
the frequency output of this module should be 
1020 MHz with a power output between +5 and 
+10 dBm. This measurement should be made on 
a low-power wattmeter. 

6-38 32A1005 

• 

• 

• 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

----------------
FIRST LOCAL OSLILLAT01' AlJO MULTIPLIER 

-1 
L. 0. OUT I UP-COIJVERTER 9~0M~L A5 

-, 
I ~50 MHz 

OUT 

R F' AMPL/Fl~R 

I 
I 

15KHZ LP 
FILTER 

IN/OUT 

9 1D72 e,13 

7 
I 
I 
I 
I 
I L __ 

+ 
,NiONO IN 

I PC,M L£YEL ADJ I I 

r.,oo_._ wo 
+!Odb;,, 

MllX I 
I 11..1 

MUX 2 
I~ 

AIO-J3 

l.':.v ~Pl 
Al() -J4 I 

L_ 

,- -FMO ~YIJTHESIZER -

I too- SD MHz 31D7283 

I 
I 
I 
I CRYSTAL 

I OSCILLATOR 

4 . 09t.. MHz 

I 
I 

I 1020 MH ;r. I MIX ER 91D7253 

I 
I ;. 7oB"' 

I 
I 

--' 

MOD. OUT 

J PC.M 2.80\IP-P 

J M UX 1 • 42V P-P 
MUX 2 ,26YF'P 

...J 
w 
> 
w ...., 

L . 0.1111 

A4 

MOD I 

I 
I 
I 
I 
I_ 

M ETER I 
f1JNCTIOIII 

S 1A/\TC.H I 

I 
I 
I 
I 
I 
I 
I 

FMO 1111 

I 
I_ 

11,J I I 
~~- '\._, i I ~ 

~MOOUT 

I I 1 .... 2 de.,,., 
':MO j J Go0-80 MH~ 

'"L...--- I ___j 
PHA:SE- LDci< _ccP I I 

I _, 

C.:,2 D126'f 

I t20 dem 

9SO MHz 

I 
f'"INAL 

I CURREIJT I 
J l~D.JSE_ 

I METER ~O~E l 
--7 

I 

Al 
MTR. AMP. I FROl\.lT Pll.llJEL 

METER 

M£TERUJ6 ¢ :STATUS 
31 o 7e(,,~ 

.------------ + I~ V 
~~~-------~-+~V 

115 VAC 

!,.DHz. 

~-------- - 1'5 V 

~------+-- ♦ 12 V 

RADIATE DJABLE 

':.TA TU S __ A_F_C._L~Ol.1< 
i ,_cu ic. 

POWER 
11.JOICATORS 

RADIA.TE A•C. l.Lll.lC. 

ITRAI\JSFCRMER-
AS':.Y . '-:!l!C: 72~13 

I 
~ll_j 

A,C:. LOC.K 

r 

TRAII..ISMITTE~ 
CCtllTRO !:!.CARD 

D1i:TE:RENTIAL 
AMPLIFIER 

REMOTE 
RADIATE CV£Rl1.IOE" 

R IV'O TE P':AOIA,E 

COIJ IROL ~ MCC E: 
l ll..lDll. ATOR 

/?AC/AT£ £ l 'IBLE: 

POVV ER' :;uPPLo/ 

~ll.72Ca8 

A? 

~1D7285 I 

FWD POWE:" 
I 

BUFFER I 
AMPLll="IER 

I 

INPUT / 
OUTPUT 

AS:SEMBL'.11 

2 IC. Z.177 

AIO 

RF" our 
aw \JDM . 

REMOTE' 
OWER:. 

£ xf: CONT. GND 

J-702 

AIO-Jl.. 

A 

E 
A EXT com. GND t EXT. CONT C.ND 

licMDTE FWD PWR H 

B REMOTE MODE IAJO. ~ 
C f'£/VICT£ RADIATE C. 
Ot---------<- 0 
, R£M/JTE FWD PWR 2 i:-

REMOTE AFC 
J REMOTE RADIATE _) 
K.>---------< I(. 

OVER.l~IOE 

PC. l- - C.:,C)C.., X-MTR: 

Mcmey 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

• 

• 

• 

6.4.E RF 

C706 

C707 

C709 

C712 

C724 

C725 

C728 

Amplifier 

Input match adjustment 

Input match adjustment 

First interstage match adjustment 

Second interstage match adjustment 

Output match adjustment 

Third interstage match adjustment 

Second harmonic suppression adjustment 

RF Amplifier Alignment 

1. Set the HP-8640B signal generator (or equivalent) 
to center frequency at; a power level of -10 dBm. 

2. 

3. 

Connect the output of the signal generator to 
the input of the Intermediate Power Amplifier 
(IPA) . 

Connect the output of the RF Amplifier to an 
appropriate power meter. 

4. Set the deviation of the signal generator to 
5 MHz. 

5. Note: When tuning the RF Amplifier, the final 
output current should be monitored from the meter 
PA CURRENT position for a maximum of 1.7 A. 

6. Adjust C706, C707, C709, C712, C725 and C724 for 
maximum power whil.e keeping the final stage 
current below 1.7 A. 

Note: Final stage current is adjusted by C724. 

7. Spurious and second harmonic emissions should be 
monitored by using a 30 dB coupler and spectrum 
analyzer. If the second harmonic needs to be 
"tuned out", adjust C728 so that the second har­
monic is greater than: 

PCL-606 
(960) 

-10 Pout+ 43 dB 
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6.4.F Metering and Status 

Rl Used to adjust the FWD POWER meter function. 

R2 

R3 

R4 

RS 

R6 

R7 

RB 

R9 

PCL-606 
(960) 

O dB= 100% power (5 to 10 watts). 

Adjusts the REFL POWER meter function. Ad­
just to O dB with the antenna disconnected. 

Used to adjust the PGM LEVEL meter function. 
0 dB equals 40 kHz deviation. 

Used to adjust the MUX LEVEL meter function. 
4 on the lower scale equals 4 kHz deviation 
of the main carrier by the subcarrier. 

Used to adjust the AFC LEVEL meter function. 
7 vol ts equals midscale on the lowest arc. 

Used to adjust the IPA LEVEL meter function. 
Adjust to midscale on the lower arc when the 
IPA is producing b.etween 19. 5 and 21. 0 mil 1 i­
watts of power. 

Used to adjust the PA CURRENT meter function. 
Using a digital voltmeter with a floating 
input, measure the differential voltage be­
tween TPl and TP2 on the Transmitter Control 
board when the tra,nsmi tter is in the RADIATE 
position. The power amplifier final current 
is then equal to ten times this value. R7 is 
then adjusted so that the lower scale of the 
meter will indicate a value 100 times the 
value indicated by the digital voltmeter. 

Used to ad just the VOLTMETER function of the 
meter. Using a jumper, connect TPl of the 
Metering and Status board to TP2 of the power 
supply and adjust RB for a value of 15 on the 
lower scale. 

Adjusts the meter ballistics. The meter is 
normally adjusted for a 0.25 dB overshoot by 
switching between the REFL POWER meter func­
tion and the PGM LEVEL meter function with a 
0 dB input (program input = +10 dBm from a 
600 Ohm source). 
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6.4.G Transmitter Control 

TPl A de test point used to measure the relative 
forward power. 

TP2 TP2 and TP3 are used to monitor the power 
amplifier final output current. The measure­
ment is made using a floating input de volt­
meter. Ten times the voltage measured equals 
the current of the final stage in the RFA 
amplifier. 

TP3 See TP2 above. 

6.4.H Power Supply 

RS Used to adjust the +12.5 V power supply output 
voltage when the transmitter is in the RADIATE 
position . 

PCL-606 
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6.4.I Preselector Filter 

The five tuning elements on the STL receiver 
preselector are aligned at the factory using 
a return loss technique. Attempting to tune 
the preselector for insertion loss only gener­
ally results in degraded performance of the 
STL receiver. 

Measuring the STL receiver noise performance 
(paragraph 6.3.2) is an indirect method of 
verifying the preselector performance. 

An insertion loss greater than 2 dB is an 
indication that the preselector is failing 
to meet its performance criteria. When making 
this measurement, care should be taken to en­
sure that the cables do not adversely af feet 
the measurements. Figure 6-10 shows the proper 
method of measuring the preselector insertion 
loss. 

PRZSEI.ECTOJt 
MODULE 

AlllT. 

PRESELECTOR INPUT 

PJtESELECTOJt 
MOCUU: 

------ CABLE -----
?RESE:LECTOR OUTPUT 
CABLE 

..---- REF. LEVEL 

~======'1.1 (A) 

l dB/DIV. 

INSERTION LOSS ~ 
2 dB MAXIM'OM ---.,.-~ 

RF 
SPECTRt!M 
ANALYZER 

( B) 

• 

• 

Figure 6-10. Test setup for measuring the • 
preselector insertion loss. 
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6.4.J 

70 MHz 
OUT ADJ 

RF GAIN 
LVL 
TPl 

RF GAIN 
ADJ 

PCL-606 
(960) 

Preamplifier and First Mixer 

70 MHz Output Adjustment. Alignment is per­
formed using an RF signal generator and the 
receiver front-panel meter in the RF LEVEL 
position. 

Set the RF Signal Generator as follows: · 

Frequency 

FM Deviation 

RF Level 

As specified on the serial 
number label. 

OFF 

Set to 300 to lK on the 
middle scale of the STL 
receiver meter. 

Adjust the 7 0 MHz OUT ADJ (L3) for maximum 
receiver meter indication. NOTE: Greater 
accuracy can be achieved by monitoring the 
rear panel MTR OUT (meter output) terminal 
with a de voltmeter. 

RF Gain Level Test Point. 
the negative de voltage on 
attenuator. 

Used 
the 

to monitor 
pin diode 

RF Gain Adjustment. During servicing and 
alignment, this adjustment is set for a read­
ing between -14 V and -16 V on TPl (RF Gain 
Level) . 

When installed at the Broadcast Transmitter 
site, this adjustment may range between O and 
15, as indicated on the STL receiver meter 
lower range when the RF GAIN function is sel­
ected . 
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6.4.K First Local Oscillator and Multiplier 

PCL-606 
(960) 

Determine the STL receiver first LO output 
as follows: 

Receiver frequency + 70 MHz = first LO 
frequency 

The adjustments · for the receiver First Local 
Oscillator and Multiplier module are identical 
to those specified in Paragraph 6.4.D for the 
transmitter First Local Oscillator and Multi­
plier module. 
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6.4.L Double Converter 

2ND 
10.7 MHz 

1ST 
10.7 MHz 
IF ADJ 

2ND 
10 . 7 MHz 
I F ADJ 

70 MHz 
BPF ADJ · 
(1 to 4) 

PCL-606 
(960) 

Note: The 10. 7 MHz IF is ad j usted for mini­
mum distortion at the desired selectivity. 

Filter Select Switch. IN = narrow band per­
formance; OUT = wideband performance. In 
general, the narrow band (IN) position is 
selected when strong · adjacent channels exist 
within 1 MHz of the STL operating frequency. 
In the OUT position, the 2nd 10.7 MHz IF 
filter and adjustment are disabled. 

IF Adjustment. Adjust for minimum distortion. 

IF Adjustment. Adjust for minimum distortion. 

Note: The LO2 FREQ ADJ on the second and 
third Local Oscillator module and the first 
10.7 MHz IF ADJ and second 10.7 MHz IF ADJ on 
the Double Converter module interact. See 
paragraph 6.3.6, Distortion Alignment, for 
additional information. 

If the STL receiver is being repaired by in­
stalling a factory-aligned Double Converter 
module, acceptable performance should be ob­
tained by aligning the LO2 FREQ ADJ on the 
second and third Local Oscillator module to 
the frequency specified on the Double Con­
verter module. 

Bandpass Filter Adjustments. The alignment 
of the 70 MHz bandpass filter can be checked 
indirectly by verifying the receiver noise 
performance to within 20 Micro-V of the value 
specified on the final test data sheet includ­
ed in this manual. ( See paragraph 6. 3. 2, STL 
Receiver Sensitivity) . 
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PCL-606 
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70 MHz Bandpass Filter Alignment 

1. Substitute a 1 k Ohm resistor for FLl as 
follows: 

Remove the top cover of the Double Con­
verter module. To aid reinstallation, 
note the position of the number 1 on 
FLl, and remove FLl. 

Instal 1 a 1 k Ohm resistor in the FLl 
socket by trimming the resistor leads 0.3 
to 0.4 inch beyond the resistor body 
length and flattening both ends of the re­
sistor leads with a pair of long-nose 
pliers so they fit into the socket. 

2. Set the second 10. 7 MHz FIL SEL switch 
to the OUT position. 

3. Connect the RF signal generator (HP-8640B 
of equivalent) to the 70 MHz input of the 
Double Converter module. 

Set the following: 

Frequency to 70.000 MHz 

RF level to -37 dB 

FM deviation to 1 MHz 

4. Using a digital voltmeter, monitor TP3 
(Log Level) on the FM Demodulator module. 

5. Reinstall the top cover of the Double Con­
verter module and secure the screws. 

6. Adjust the 70 MHz BPF ADJ ( 1-4) capaci­
tors for a maximum reading on the digital 
voltmeter. Repeat this step two or three 
times to ensure a maximum reading. 

7. Reinstall FLl as follows: 

Remove the top cover from the Double Con­
verter module. 
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Remove the 1 k Ohm res is tor from the FLl 
position. 

Reinstall FLl in the orientation pre­
viously noted. 

Reinstall the Double Converter module 
top cover and secure the screws. 

8. After alignment of the 70 MHz bandpass 
filter, both the STL receiver sensiti­
vity (paragraph 6.3.2) and the STL link 
distortion (paragraph 6.3.6) alignment 
procedures should be performed . 
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6.4.M Second and Third Local Oscillator 

LO2 
FREQ 
ADJ 

BFR 
LVL 
TPl 

1ST 
DBLR 
ADJ 

1ST 
DBLR 
LVL 
TPT2 

LO2 
OUT 
ADJ 

LO2 
OUT 
LVL 
TP3 

LO3 
OUT 
LVL 
TP4 

PCL-606 
(960) 

LO2 Frequency Adjust. Adjusts the LO2 fre­
quency between 80.670 kHz and 80.730 kHz. 
Exact frequency for the purpose of alignment 
is determined by the 10. 7 MHz IF. The exact 
frequency used during factory alignment is in­
dicated on the Doubler Converter module and 
is also indicated on the final test data 
sheet. If this value changes during routine 
maintenance and alignment, the new frequency 
should be noted in both places. 

Buffer Level Test Point. A 
used to indicate that the 
buffer are functioning. 

de test point 
oscillator and 

First Doubler Adjustment. Adjust for maxi­
mum de level at TP2 (1st DBLR Level). 

First Doubler Level Test Point. A de test 
point used to verify that the first doubler 
is functioning. 

LO2 Output Adjustment. 
LO2 RF output. 

Adjust for maximum 

Note: If a power meter is not available, 
the LO2 Output may be tuned for a maximum 
de level at TP3 (LO2 Output Level). 

LO2 Output Level Test Point. A de test point 
used to indicate that the second doubler is 
functioning. 

LO3 Output Level Test Point. A de test point 
used to verify that the third LO ( 13. 7 MHz 
oscillator) is functioning. 

Note: The LO2 frequency affects the STL 
receiver distortion and stereo crosstalk 
performance. When installing a replace­
ment module in an STL receiver, the frequency 
should be set to the value specified on the 
Double Converter module . 
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6.4.N FM Demodulator 

LOG GAIN 
ADJ 

LOG 
LVL 
TP3 

DEMOD 
LVL 
TP2 

MUTE 
THR 
ADJ 

MUTE 
THR 
ADJ 

BB LVL 
ADJ 

BB 
LVL 
TPl 

PCL-606 
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Log Gain Adjustment. Calibrates the RF LEVEL 
meter function. To accomplish this, the RF 
GAIN ADJ on the Preamplifier and First Mixer 
module should be at O attenuation (-14 V to 
-16 V). With 10 mV of signal applied to the 
RF input, R3 on the Metering and Status board 
should be adjusted for a reading of 3K on the 
middle scale. The input should then be re­
duced to 100 Micro-V, and the LOG GAIN ADJ on the 
FM Demodulator should be adjusted for 100 on 
the middle scale. The 3, 10, 30, 100, 300, 
lK, and 3K levels should be checked to ensure 
that the meter reads between the upper and 
lower 1 ine on the meter for each range. As 
a general rule, R3 on the Metering and Status 
board is used to adjust the full scale or 3K 
reading, and the LOG GAIN ADJ on the FM Demod­
ulator module is used to adjust the linearity 
in the 100 to 300 Micro-V range. 

Log Level Test Point. A de test point used 
to monitor the first stage of the meter log 
amplifier. 

Demodulator Level Test Point. A de test 
point with a voltage proportional to the fre­
quency of the 3 MHz IF. Normally this voltage 
is between +4 and +6 Vdc. 

Mute Threshold Adjust (LED). Indicates status 
of mute logic (red= mute). 

Mute Threshold Adjust. Adjusts the mute logic 
threshold; threshold= 10 Micro-V input signal with 
RF gain at 15 on receiver meter (TPl on the 
Preamplifier and First Mixer module at -14 V 
to -16 V). 

Baseband Level Adjust. Adjust the output of 
the baseband including the composite and multi­
plex levels. ±40 kHz deviation = 2. 8 V p-p. 

Baseband Level Test Point. 
used to monitor the output 
band processor. ±40 kHz 
p-p . 

6-49 
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6.4.O Mono Baseband Processor 

HF TILT 
ADJ 

MUX LEVEL 
ADJUST 

MUX LEVEL 
TP4 

High-frequency tilt adjust. 
the high-frequency baseband 
10 kHz to 20 kHz region. 

Multiplex level adjustment. 
multiplex level output of 

Used to adjust 
response in the 

Adjusts the 
the mono base-

band processor module. Normally adjusted 
so that 4 kHz deviation equals 1.5 V p-p 
at 26 kHz. 

Multiplex Level Test Point. 
test point used to measure 
level. 4 kHz deviation at 
1. 5 V p-p. 

An ac coupled 
the multiplex 

26 kHz equals 

4.4.16 75 µs De-Emphasis 

In/Out In the OUT position, US acts as a unity gain 
buffer. In the IN position, US de-emphasizes 
the signals between 2 kHz and 20 kHz. 

Fl 

F2 

Sets the audio response to -3 dB at 2 kHz. 

Sets the audio response to -18 dBm at 20 kHz. 

• 

Note: Fl and F2 should be adjusted with · the In/Out de- • 
emphasis switch in the IN position and the 15 kHz switch in 
the OUT position. 

4.4.17 15 kHz Low-Pass Filter 

FA Used to set a transmission zero at 44. 5 kHz. 

FB Used to set a transmission zero at 2 2. 5 kHz. 

FC Used to set a transmission zero at 26. 5 kHz. 

In/Out This affects the mono program channel only. 
In the OUT position, the wideband mode · is 
selected. In the IN position, a 7-pole 
15 kHz low-pass filter is selected. 

Gain Used to compensate for the insertion loss of 
the 15 kHz filter. Used to set the output 
level of the 15 kHz filter to the same 

PCL-606 
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level as the wideband output. 
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LF TILT Used to ad just the low-frequency response of 
the 15 kHz filter between 30 Hz and 1 kHz. 

MONO PROGRAM Mono Level Test Point. An ac coupled test 
LEVEL TP3 point used to measure the mono program 

level . 

PCL-606 
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6.4.P Metering and Status 

Rl Adjusts the PGM LEVEL meter function on the 
receiver Metering and Status board. Zero dB 
on the top scale of the meter equals ±4 0 kHz 
deviation of the program signal. 

R2 

R3 

R4 

RS 

R6 

R7 

R8 

R9 

PCL-606 
(960) 

Adjusts the MUX LEVEL function of the meter. 
A reading of 4 on the lower scale equals 4 
kHz deviation of the main carrier by the 26 
kHz subcarrier. The meter indication for the 
67 kHz deviation is given on the test data 
sheet (Section 8). 

Used to adjust the RF LEVEL function. A read­
ing of 3K on the center scale of the meter 
equals 3000 Micro-V of input signal. Other con­
trols that af feet this setting are: the RF 
GAIN Adjust on the Preamplifier and First Mix­
er module, and the LOG GAIN Adjust on the FM 
Demodulator module. (See Paragraph 6.4.N LOG 
GAIN ADJ for the alignment of this meter 
function.) 

Adjust to center of the lowest scale for the 
LOl LEVEL meter function. 

Adjust to center of the lowest . scale for the 
LO2 LEVEL meter function. 

Adjust to center of the lowest scale for the 
LO3 LEVEL meter function. 

Adjusts the RF GAIN meter function. Adjust to 
15 on the lower scale when TPl on the Preampli­
fier and First Mixer module is between -14 V 
and -16 V. 

Adjusts the VOLTMETER function of the meter. 
Adjust by connecting a test probe between TPl 
on the Metering and Status board and TPS on 
the Power Supply module. 

Adjusts the meter ballistics. The meter is 
normally adjusted for a O. 25 dB overshoot by 
switching between the VOLTMETER meter function 
(with no input) and the PGM LEVEL meter func­
tion with a O dB input (program input = +10 
dBm into 600 Ohms). 
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6.4.Q Mute and Transfer 

The Mute and Transfer module requires no ad­
justment. 

If a failure is suspected in the Mute and 
Transfer module, the following information 
may be useful in isolating the problem: 

1. A mute signal from the FM Demodulator 
(Mute Threshold Adjust LED red) will de­
energize the mute relay and disconnect 
the program and multiplex audio outputs. 

2. This module may be externally muted, 
either by a remote mute input or a trans­
fer input from a dual STL receiver. 

3. The transfer mode is activated by the STL 
receiver OPERATE/TRANSFER switch. Di s­
connecting J3 will open this circuit and 
eliminate the possibility of either a 
short circuit or bad switch . 

6.4 . R Power Supply 

PCL-606 
( 960) 

Input Voltage: 
on the voltage 
4 . 2) • 

Check the voltage indicated 
selector card ( see Paragraph 

Output Voltages: The output voltages are pre­
determined by an internal reference in the IC 
regulator chips. Overvoltage generally indi­
cates a failure of the appropriate chip. Zero 
output voltage generally indicates a short cir­
cuit in one of the STL receiver modules. This 
can be verified by removing Jl through J4 and 
checking the output voltage. 

Poor regulation generally results from either 
a high load (greater than 0.75 A) or poor 
mechanical connection with the heat sink . 
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6.5 GENERAL TROUBLESHOOTING INFORMATION 

Description: 

The information below wil 1 assist in troubleshooting 
an STL transmitter or receiver to the module level. 

Test Equipment: 

Attenuator 
50-Ohm Load 

Counter 

Directional 
Coupler 

Distortion 
Measurement 
Set 

Power Meter 
and Sensor 

RF Signal 
Generator 

RF Spectrum 
Analyzer 

Stereo 
Demodulator 

Multimeter 

600 Ohm 
Resistor 
1%, ¼W 

Philco 

Tektronix 

Microlab/FXR 

Hewlett-Packard 

Hewlett-Packard 

Hewlett-Packard 

Hewlett-Packard 

QEI 

Data Precision 

RN 55D6000 F 

662A-30 

DC-508A 

Model CB-49B 

Model 339A 

Model 435A with 
Model 8481A 
Power Sensor 

Model 8640B 

Model 8559A 

Model 691 

Model 935 

6.5.1 Transmitter Troubleshooting Procedure 

1. Connect the equipment as shown 
and position the RADIATE/STANDY 
RADIATE position. 

in Figure 
switch to 

6-1, 
the 

2. Verify that the +15 V, -15 V, and +5 V status 
1 ights are green. If they are not, power supply 
voltages should be checked before proceeding. 

PCL-606 
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3. Verify that the . RADIATE, AFC 
status indicators are green. 
dicator is control led by the 
status indicator is controlled 
Control board, and the +12 V 
trolled by the Power Supply. 
harness and the Metering and 
lead to faulty indications. 

LOCK, and +12 V 
The AFC LOCK in­

FMO. The RADIATE 
by the Transmitter 
indicator is con-

Al so, the wiring 
Status board may 

4. Using the final test data sheet (Section 8) as 
a reference, use the METER FUNCTION switch to 
select the following positions: 

PCL-606 
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AFC LEVEL - The meter should indicate within 
the lower black arc. If it does not, the FMO 
AFC Level should be aligned before proceeding. 

IPA LEVEL - The IPA Level should read within 
the lower black arc. If it does not, the 
following steps should be taken: 

Verify that the +12 V is between 12. 25 
and +12.75 v. 

Using the power meter, verify that the 
input to the IPA amplifier on the Up 
Converter is at least -10 dBm·. If it 
is, the problem is located in the Up 
Converter amplifier. 

Verify 
verter 
it is, 
950 MHz 

that 
mixer 
the 

Up 

the output of the Up Con­
is at least -6 dBm. If 

problem is located in the 
Converter bandpass filter. 

Measure the output of the First Local 
oscillator and Multiplier module for a 
value of between +5 and+ 10 dBm. 

Using the power meter, measure the output 
of the FMO for a value between O and +5 
dBm . 

6-55 32A1005 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

6.5.2 Receiver Troubleshooting Procedure 

1. Connect the equipment as shown in Figure 6-2, and 
adjust the RF signal generator as indicated in 
procedure 6.3.2, Step 1. 

2. Verify that the power supply 
front panel are green. If 
the multimeter to verify the 
voltages prior to proceeding. 

status LEDs on the 
they are not, use 
power supply output 

3. Using the METER FUNCTION switch, verify that the 
LOl LEVEL, LO2 LEVEL, and LO3 LEVEL meter readings 
are within the lower arc on the meter. 

4. Using the METER FUNCTION switch, select the RF 
GAIN position and verify that the meter reads 15. 
If it does not, adjust the RF GAIN ADJ on the Pre­
amplifier and First Mixer module so that TPl on 
the Preamplifier and First Mixer module reads 
between -14 and -16 V. 

5. The fol lowing procedure is used to measure the 
gain distribution of the receiver for proper per­
formance: 

PCL-606 
(960) 

a. Using the procedure outlined _in Paragraph 
6.4.I, measure the preselector insertion loss 
for a minimum of 2 dB. 

b. Reconnect the preselector output to the pre­
amplifier input. 

c. Using the RF signal generator and spectrum 
analyzer, measure the Preamplifier and First 
Mixer conversion gain for a value between +10 
and +14 dBm. Note: Use the output of the RF 
signal generator to establish a reference on 
the spectrum analyzer; then measure the 70 MHz 
output of the Preamplifier and First Mixer 
module. Add preselector insertion loss to the 
gain indicated by the spectrum analyzer to 
determine the Preamplifier and First Mixer 
conversion gain. 

d. Using the output of the Preamplifer and First 
Mixer module as a reference, measure the con­
version gain of the Double Converter module. 
The 3 MHz output should be between +3 and +7 
dB greater than the 70 MHz input. 
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e. Connect the output of the RF signal generator 
to the input of the FM Demodulator. The 
output of the RF signal generator should be 
set for a frequency of 3 MHz at a level of -25 
dBm with an FM deviation of 5 kHz. The output 
of the FM Demodulator should be O. 28 V p-p. 
If it is not, troubleshooting of the FM Demod­
ulator is indicated. If it is, trouble­
shooting of the Mono Baseband Processor 
or the Mute and Transfer modules is indicated. 

6.6 TEST FIXTURE DIAGRAMS 

The test fixture shown in Figures 6-11 has been designed to 
interface with the equipment specified in Table 6-1 . 
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Figure 6-11. 56 Hz high-pass filter. 
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SECTION 7 

• RECOMMENDED SPARES 

• 

• 

7.1 INTRODUCTION 

This section contains replacement parts information. The 
next two subsections contain information on complete re­
placement modules, which is the most expedient method of 
correcting a problem. The last subsection decribes the 
spare parts kit and optional spare parts kits for those who 
wish to troubleshoot to the component level. Price infor­
mation on the recommended spares is available upon request. 

7.2 SPARE TRANSMITTER MODULES 

Module 

Mono Audio 
Processor 

FMO Synthesizer 

Up Converter 

First Local Oscillator 

RF Amplifier 

Metering and Status 

Transmitter Control 

Power Supply 

PCL-606 
(960) 

7-1 

Drawing Module Stock 
Number Item No. Location 

20D2865 9301409 2211 

20C2847 9103011 2212 

20C2848 9103003 2212 

20D2828 9301276 2211 

20D2836 9301334 2211 

20D2818-2 9204199 2211 

20C2834 9204215 2211 

20C2817 9203597 2211 

34A1000A 
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7.3 SPARE RECEIVER MODULES 

Module 

Preselector Filter 

Preamp and First Mixer 

First Local Oscillator 

Double Converter* 

Second and Third Local 
Oscillator 

FM Demodulator 

Mono Baseband 
Processor* 

Metering and Status 

Mute and Transfer 

Power Supply 

Drawing 
Number 

21C2754 

20D2827 

20D2828 

Module 
Item No. 

9102138 

9301268 

9301276 

20D2824-2 9301177 

20D2829 

20D2811 

20D2837 

9301243 

9301284 

9301417 

20D2818-1 9204165 

21D2775 

21D2741 

9102591 

9102112 

Stock 
Location 

2211 

2211 

2211 

2211 

2212 

2211 

2211 

2211 

2211 

2075 

*These modules are matched sets and should be replaced 
together. 

7.4 SPARE PARTS KITS 

The following pages 
optional spare parts 
level replacements. 

PCL-606 
(960) 

describe the spare parts kit and 
kits. These kits contain component 

7-2 34A1000A 

• 

• 

• 
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ITEM NUMBER: 9051467 *¢~~ S/P PCL-606&C 910-960 MHZ PAGE l 

MOSELEY ASSOCIATES• INC. 
111 CASTILI~N DRIVE 

•
ul~~A• CA. 93117 
805) 968-9021 

DATE 11/18/86 

KIT NUMSEK: ST-42A 06/lb/ij5 

ClJMPONENT 
ITEM NO. 

3350196 

339054'9 

3390580 

3390598 

339Jbl4 

3000145 

3oOul78 

3010003 

3ol02J5 

3010243 

3010250 

3610208 

361U2b4 

3o3U001 

3030076 

3030175 

3o3u225 

3b30456 

3030464 

.640109 

3t?40133 

MANUFACTURER NUMSE~/ 
ITEM OESCRIPT.lON 

S6L-l 
MIXER dAL 
550-04J6 
LED RED 2.0@20 WIDi RT/HOLDER 
550-3006 
LEO OUAL (90) 
521-9177 
LED DUAL 
PCR 740 CTP 
LEO HOUSE P-C-LITE 
HU4P-3507 
LEO GRN 7-12~20 O(FFUSEO 75DEG 
lN4154 
010 lN4l54 25V 4NS SI 0035 
lN47~3A Z5elA 
OIO LlN4733A 5.lv lW 5% AlAY 
1002 
010 1002 200V lA SI 0039 
5082-2835 
U(O 5082-2~35 FAST 
M0A-201 
010 BRIDGE lOOV 2A 
HPN0-4160 
010 HPN0-4166 
HP 5082-0180 
010 50d2-0l80 
MV209 
DIO 30V o/30 PF T092 MV209 
5082-2~11 
OIO 5082-2811 
MOA250!. 
010 ~RIDGE 100V/25A 
2N9lti 
XT NS2N9ld .4wo00M030V50M2P 
2N35o3 
xr NS2N3Sb3 .2w600M030V5UM2P 
2N38oo 
AT NP2N38bo 05w500MOS5Ve4A 
2N4402 
XT PS2N4402 e35W150M040V.6A9P 
2N3904 
XT 2N3904 
2N390f> 
xr 2N390~ 
01-129 
XT NPOl-128 5e8WdboM036Ve25A 
OM5-12~ 
XT NPOMS-129 29W OJ6V02A 

~TV 
PER 

l 

l 

l 

l 

3 

3 

5 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

2 

l 

l 

l 
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ITEM NUMBER: 9051407 ***~ S/P PCL-606~C 910-960 MHZ PAGE 2 

DATE 11/18/Bo MOSELtV ASSOCIATE5• I~C. 
111 CASTILIAN DRl~E 
~JLcTA• CAe 93111 
C 805 t 968-9021 

KIT NUMBER: ST-42A 08/16/85 • 

COMPONENT MANUFACTURER NUMBER/ 
ITE~ NO. ITEM DESCRIPTION 

--------- ------------------------------
3640273 

30402 8 l 

31:>40299 

3040307 

3640315 

3o40lo4 

3650014 

3b501J2 

3650173 

3650207 

30502 L 3 

3o503o3 

36001 l 5 

3bb0206 

36603d8 

3660420 

3660t>02 

3660685 

3060917 

3661105 

366ll2l 

3061139 

3680139 

MRF 901 
.l(T Ml(f90l 
HXTR-3101 
XT HXTK-31Jl 
HXTR-3102 
XT H.l(Tt-t- .3102 
u3lO 
XT U310 
J 310 
xT FtT J310 
~6057 
xT.RF p~~.1ow.d06-960 MHl 
U4340T-l2 
RGLTR LM~40Tl2/7812 VARVle5A 
MC79L05 ACP 
~GLTR ~C79L05 05V OelA T092 
UA7805UC 
kGLTR UA7805UC OSV leOA T0220 
781SUC 
RGLTK UA7815UC 15V le5A T0220 
191 sue 
RGLTR UA7915uC 15V le5A 10220 
U4338-K-STEEL 
~GLTR VAKV 5e0A T03 
SN7413N 
lC SN7~13N OU 41 NANO ST 
SN7442N 
IC SN7442N BCD-DECIMAL 
SN74121N 
IC SN74121N HONOMULfl ST 
SN1'tl32N 
IC SN74132N QU ZIN NANO ST 
SN74i93N 
IC SN74lq3N BINUPO~NC02CLCK 
SN74LS04N 
IC SN74LS04N HX INV 
SN75-.518P 
IC SN75451P OU ANO HIGHV OC 
SN74LS260N 
IC SN74LS2b0N OU SIN NOR 
N74LS168AN 
IC DEC 4olT UP/DwN SYNC COUNT 
745196 
IC DEC/B1-UUIN COUNT/LATCH 
OM74llN 
IC,TRIPLE 3-INPUT ANO GATE 
MCl4051P 
IC MC14051P 8CH MUX R280 7V 

QTY 
PER 

l 

l 

l 

l 

l 

1 

1 

1 

l 

l 

l 

l 

l 

l 

l 

l 

l 

1 

l 

l 

l 

1 

l 

1 

• 

• 

wigfi
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• 
~uSELEY ASSOCIATE~• 
111 CASTILtAN DRIWE 
GuLETA• CA. 93117 
(805> 968-9b2l 

I NC. 

COMPONENT ~ANUFACTU~ER NUMBER/ 
ITEM NO. ITEM OESC~IPTION 

36802 5 3 C040468E 
IC PHASE-LOCKED LOOP 

3o802ol CD40208E 
IC ➔ I~ COUNT/DIVIDER 

37300~1 CA-301~ 
IC CA3vld XSTR ARRAV 
L,.,_3ldN 
IC LM318N OPAMP HISPEEO 
LM-l 458N 
LC LM145dN OPAMP DUAL 
MC1355P 
IC MC1J55P AMP FM/IF 
NE-5':>34AN 

PAGE 3 

DATE 11/18/Bb 

KIT NUMBER: ST-42A 08/lo/d5 

1,,1TV 
PER 

31301 7 3 

3730215 

3730348 

31301l8 

3730769 

3730934 

IC NE5534AN OPA~P LO NOISE 
Sl5oOC 

l 

l 

l 

1 

l 

l 

l 

l 

1 

l 

1 

• 3730907 

31309d3 

• 

IC SL5oOC 
H [3-02 00-5 
IC Hl-l00-5 
NES532AN 
IC DUAL UP AMP 
LM35dN 
IC U4358N 



www.SteamPoweredRadio.Com

MuScLEY A~SLlClATEs. INC. 
111 C~STILIAN DRIVE 
~~LcTA, C~• ~3117 
< 3J5) 9o8-9o2 l 

CuMPONENT MA~UFACTUkE~ NUMB~R/ 
ITEM NO. ITEM OESCRIPTlO~ 

3350146 

33 9J549 

3J9u5du 

339uol4 

3o0ul78 

3ol:JOG3 

3olJC7d 

3tilu2:35 

3oliJ2~O 

301J2oo 

3olu2 7o 

36102~4 

3t.3u0Cl 

3o3u.J16 

3o303.J8 

3o.304o4 

3o4u3:J7 

S8L-l 
Ml>.EH dAL 
:i5l)-iJ4J6 
LED ~Eu 2.J~20 ~ID: KT/HOLuER 
:, so- 30Jo 
L-ED 01.JAL (90) 
521-9177 
LED DUAL 
~CH 74J CTI-' 
LEO HOUSE P-C-LITE 
HLM?-3~07 
LEO G~N 7-12~20 UIFFuS~O 75D~G 
1N4l~4 
JIU 1N4l54 25V 4NS S1 00.35 
lN4733A z~.lA 
UIU ll~413JA 5.lV lW 5~ AlAY 
L0u2 
Ulu l0U2 200V lA SI DOJ9 
:'>Od2-2!33j 
010 50d2-2B3:, ~A~f 
MOA-201 
uIO 6RlJ~E luOV 2A 
HPN0-4100 
JIU HPNO-41bo 
MV209 
ulu JOV o/30 PF TG92 ~vzoq 
5082-2 '.31.i 
uIG S0d2-2dll 
~Orl2-0 d2:> 
UIU ~T:P RECJVi~V jJd2-0~25 
M0~2 '>0 l 
0IJ dRlu~E lOOv/~~A 
LN9lb 
~T N$2~9le .~woOCMu3OV~OM2P 
2~J3 5o3 
~T N$2N3563 .2woOOMO3OV50~2P 
LN4402 
AT P~2~4~0L .35~15JM04~V.6A9P 
2~5179 
xT NS2N5179 .2~9COMJ,0v50~1P 
c'.N.390-. 
XT 2N3904 
2N39O6 
xT 2"113900 
HXTl-.-3iO2 
XT HJ.Tl'\-.l102 
U310 
AT U31O 

WTY 
PER 

l 

1 

l 

l 

3 

3 

5 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

l 

2 

l 

1 

l 

PAGE 1 

DATE 11/19/~o 

• 

• 

• 
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M~ScLcY ASSuCIATE~. INC. 
111 CASTILIAN OR[VE 

•
GJLcTA, CA. 93117 
(oO:>) 9o3-9o2l 

KIT NuM~ER: ST-42C 

C.JMPJNENT 
ITEM NO. 

3640315 

3o404i4 

3o 50:) 7 4 

3o5Ci~4 

3o5GlJ2 

3u50173 

3osei201 

3o 5J2L 3 

. 3~50363 

3oouli.5 

3oo02u6 

3o6u3~d 

3o6042G 

3~oJ9.L.7 

3o6lHoo 

3ooUJ5 

3ot:ll39 

3odL)lj9 

. od~2~3 

3o8u2t>l 

MANUFACTURER NUMBcR/ 
ITEM OE~CRIPTION 

J 310 
XT FET J310 
LT l 00 i A 
XT LT 1001 A 
MRF 581 
AT MRF 5dl 
L~340T-12 
KGLTH LMJ~OT12/7ol2 VARVlaSA 
r1C73Ll2ACP 
RGLTK ~C7~Ll2 12V UelA T092 
MC79LO~ ACP 
~GLTR MC79L05 05V O.lA T092 
UA7gc'5uC 
RGLTR UA7au5UC osv 1.0A T0220 
1 a 1 sue 
RGLTR uA1dl5UC 15V 1.5A T0220 
7915UC 
~GLTR uA79l5UC 15V 1.SA Tu220 
LM33ci-K-STEcL 
RGLT~ VAKV 5.0A T □~ 

SN7413N 
IC S~7~13N DU ~I N~~D ST 
SN 7 4<.t2 i~ 

IC SN7~42N BCD-DECIMAL 
SN74121N 
IC S~74121N MONOMULTI ST 
SN7-..13~~ 
IC SN74132N ~U 21~ ~ANO ST 
SN74193N 
IC S~74l93N 9INUPD~NC02CLCK 
SN74LSJ4N 
re S~7~LS04N HX INV 
SN75'T549P 
IC S~754Sl? UU A~O HlGHV OC 
SN7'tLS~bQN 
LC SN7~LS260N DU 5IN NUR 
N 7-.LSl odAN 
re DEC 4ciIT UP/O~N SYNC cou~r 
74S196 
IC D~C/dI-~UiN COU~T/LATCH 
o ,,..7411"<'~ 
!C,TRI~L~ J-IN?UT AND GATE 
.'1Cl4U51P 
IC Mtl~O~lP dCH MUX R2b0 7V 
~D40'tb~E 
LC PHAS~-LQCKE□ LOOP . 
C0402C:>E 
iC dlN cuu~T/OIViCER 

l 

l 

l 

l 

1 

l 

l 

l 

l 

1 

l 

l 

l 

l 

l 

l 

l 

l 

i. 

l 

l 

l 

l 

l 

PAGE 2 

DATE 11/19/80 
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MOScL=Y ASSOC!ATcS• INC. 
lll CASTILIAN DKIVE 
GJLtTA, CA. 93117 KIT NUM8Ek: ST-42C 
(d05J qo8-962l 

CJMPJNENT MANUFACTUKEK NUMBER/ ~TY 
ITEM NO. ITEM OESCRIPTIO:'\I PER 

--------- ------------------------------ -----
313Ul73 LM-31!::IN l 

IC LM318N OPA"1P HISPEEu 
373ul99 LM-324-N l 

IC LM3l4N OPAMP 5NJL SJPL 
3 7 3C2 .L 5 LM-l458N 1 

IC UHlt5bN OPAMP DUAL 
373u348 MC1355t> 1 

IC Ml.:1J5S? AMP FM/1F 
373072S N E-5S3 -.Al'-1 l 

IC "U:553'tAN uPAMP LO NOISE 
37307t.19 SLSoJC l 

IC SL5o0i.. 
3730934 HI j- 0200-5 l 

IC Hl-200-5 
37 3090 7 NE55J2AN l 

IC DUAL OP AMP 
37 3090 3 L,"'135dN l 

lC L~3StjN 
3731103 t'4WA JlJ l 

1C H Yt:hl.I J LIN AMP 
3731171 MWA J2 ·J l 

IC HY::hUD LIN ,VlP 
373lld9 MHn308A3 l 

IC t·H ..;AIN RF P\liiK AMP 

PAt,E 3 

DATE 11/19/86 

• 

• 

• 
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MuScL~Y ASSOCIATES, INC • 

• 

lll _CAST~LIAN ORIVE 
UlcT~, c~. 93117 
80':>) 9o8-962l 

C:J,._.PJNl::NT 
If i: M NO. 

3i7u3J7 

33 5025 3 

3J70'.JY5 

3~ 7u U . l 

4J9Q'tj7 

42 7JO4 7 

• 

• 

MANUFACTUKER NUMBER/ 
ITEM DESCRIPTION 

Tlu-~2-L4-oVUC 
KELAV .ttPOT 6\IDC 
PCL1-lo-d-o5 
OVE~ XfAL PCL 1-16-3-65 
AGC l 
FUSE l AHP FAST-dLJ 
AGC 2 
FUSE 2 AMP FAST-oLQ 
3-~108 ::3 
XFMR ::i-P-9d 
3-l.107 C 
XFM~ d-P-1OO 
LP2725J35CIP_j 
CAP LYTIC i700/3jV 
36~X4OLG03OAA2~ 
CAPP~~ LYTIC 4OOO/3GV 
3lo6BA72LUO3JoP 
CAP LYTIL 72uO/3uV 

KIT ~uMdE~: SJ-42C 

1 

1 

1 

1 

l 

l 

1 

l 

1 

PA;:,E l 

CATE 11/19/86 
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ITEM NUMBER: 9051483 ~*** OP CRYS PCL-606&C 940-900 MHZ PAGE 1 

MOSELEY ASSOCIATES. 
111 CASTILl£N DRIVE 
GuLETA• CA. 93117 

INC. DATE 11/18/86 

KIT NUMBER: SX-42A 08/lo/a5 
c aos • 908-9021 

COMPJNENT MANUFACTURER NUMBER/ ~TY 
ITEM NO. IT.EM DESCRIPTlON PER 

--------- ----------------------------- -----
3340159 30AOOBO AO 1 

XTAl 20el75MHZ PCL-606 2ND LO 
3340767 30A008l AO l 

XTAL l3e7MHZ PCL-606 3RO LO 
3340775 JOA0078 AO 1 

XTAL 4e096 HC-25 FMO PCL-606 
33't0791 30A0079-.L 0 1 

AT Al 51.000 MHl PCL-606 TX 
3340~09 30A0082 C l 

XTAL PCL-606 RX 

• 

• 

• 

wigfi
Stolen 2 Line Transparent
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~JScL~Y A$S~ClATE$• INC. 
111 CASTILIAN DRIVE 

•
JlcTA• CAe 93117 
dO~l 9od-9o2l 

CUMPJNENT MANUFACTURER NUMBER/ 
ITE~ NO. ITcM OE~CRIPTlON 

Jj4Q7j9 30AOOBO AU 
XTAL 2ual75MHZ PCL-606 2ND LO 

334u7o7 30A008l AC 
XTAL 1J.7MHZ PCL-606 3RD LO 

]j4J775 30A007d AO 
XTAL 4e096 HC-25 FMO PCL-606 

Jj4~Jo2 30AOQ9j-i 8 
XTAL T~ PCL-oOb l02eJO MHZ 

3j4lJ70 30A009~ B 
XTAL RX 1ST L.O • 

• 

• 

urv 
PER 

l 

l 

1 

l 

l 

PAGE l 
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~ 

• 
F.eference Number 

Moseley 
Associates 
Incorporated 

111 Castilian Drive 
Santa Barbara. CA 
93117-3093 

SYSTEM CALOJI.ATIONS 

Prepared By 

a 
Flow General 
Company 

Date 

Phone 805 968 9621 
Telex 658448 
Cable: MOSELEY 

aJSTCMER -------------------------------

SYSTEM GAINS 

1. Transmitter Power Output (?-bdel lt ) ( W) + dBm 

2. Transmitter Antenna Gain (Antenna Type ) + dBi 

3. F.eceiver Antenna Gain (Antenna Type ) + dBi 

4. Total Gain + dBm 

• SYSTE!'-1 LCSSES 

5. Path Loss ( miles/ km) dB 

6. Transmission Line Loss (Total ft. I m) 

Type ) dB 

7. Connector Loss (Total) dB 

8. Other Losses dB 

9. Total Loss dB 

SYSTEM CALCULATICNS 

10. Total Loss (Line 9) dB --------
11. Total Gain (Line 4) + dBm --------
12. Effective F.eceived Signal dBm --------
13. Minimum Signal Pequi.red for dB SNR -----

(M:>del ______ ) dBm --------
• Fade Margin 

dB --------

NOI'ES: 

wigfi
Stolen 2 Line Transparent
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.Moseley Moseley 
Associates 
Incorporated 

111 Castilian Drive 
Santa Barbara, CA 
93117-3093 

a 
Flow General 
Company 

Phone 805 968 9621 
Telex 658448 
Cable: MOSELEY 

950 MHz MICROWAVE PATH EVALUATION INSTRUCTIONS 

The enclosed System Calculation sheet, nomograms, table and Fresnel 
zone clearance formula can be used to prepare a preliminary evaluation 
of a 950 MHz microwave link~ The following instructions will 
aid you in completing the Microwave System Calculation sheet. 

A. Line One. Enter the power output of the transmitter in dBm. 
Examples: 5w = +37.0 dBm, 6.5w = +38.0 dBm, 7w = +38.5 dBm, 
aw= +39.0 dBm. (dBm= 30 + 10 Log P

0 
[in watts]) 

B. Lines Two and Three. Enter on these lines the Transmitter 
and Receiver antenna gains over an isotropic source. Refer 
to the nomogram in Figure 4 which gives the power gain of a 
parabolic reflector at 950 MHz. Note: If the manufacturer quotes 
a gain in dBd (referred to a dipole), dBi is approx. dBd +1.1 dB . 

• C. Line Four. Total lines 1, 2. and 3 and enter here. 
the total gain in the proposed system. 

This is 

• 

D. Line Five. The proposed path should be plotted on a seven and 
one-half minute topographical map which can be obtained from the 
United States Geological Survey . · Mail orders for maps west of 
the Mississippi River should be addressed to The Geological Survey, 
Distribution Section, Federal Center, Denver, Colorado, 80225, and 
for maps east of the Mississippi River to The Geological Survey, 
Distribution Section, Washington, D. C., 20242. Maps of Alaska may 
also be ordered from The Geological Survey, 520 Illinois Street, 
Fairbanks, Alaska, 99701. ·state indexes and a folder describing 
topographic maps are furnished free on request. 

Using ground elevation information obtained from the topographi ca 1 
map, a path profile should be prepared using either true earth 
or 4/3 earth's radius graph paper. To obtain the necessary path clear­
ance for a clear path, all obstacles in the path of the rays must be 
cleared by a distance of 0.6 of the first Fresnel zone. Be sure to in­
clude recently erected structures, such as buildings, towers, water 
tanks, etc., that may not appear on the map. The following formula 
may be used to determine 0.6 first Fresnel zone clearance . 

http://www.SteamPoweredRadio.Com
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H = 1316 ' / A x B V p X F 

H = Height 1n feet* 
A= Distance from terminal to obstruction in miles 
P = Path length in miles 
B = P - A in miles 
F = Frequency in MHz 

Page 2 

Draw a straight line on the path profile clearing any obstacle in the 
path by the distance determined above. This line will then indicate the 
required antenna and/or tower height necessary at each end. If it is 
impossible to provide the necessary clearance for a clear path, a minimum 
clearance of 30 feet should be provided. Any path with less than 0.6 
first Fresnel zone clearance, but more than 30 feet can generally be 
considered a grazing path. 

On line five enter the amount of path loss as determined by Figure l, 
"Nomogram for Clear Path Attenuation," or Figure 2, 11 Nomogram for 
Grazing Path Attenuation." 

E. Line Six. Enter the total · transmission line loss. Typical losses 
are shown in Table 1. 

F. Line Seven. Enter the total connector losses. A nominal figure of 
-0.5 dB is reasonable. (Based on 0.125 dB/mated pair.) 

G. Line Eight. Enter all other miscellaneous losses here. Such losses 
might inc1Jde power dividers, duplexers, diplexers, isolators, iso­
couplers, and the like. 

H. Line Nine. Total lines 5, 6, 7, and 8 and enter here. This is the 
total loss in the proposed system. 

I. Line Ten. Enter the total loss from line 9. 

J. Line Eleven. Enter the total gain from line 4. 

K. Line Twelve. Subtract line 11 from line 10. This is the unfaded signal 
level to be expected at the receiver. 

L. Line Thirteen. Using the information found in Table 2, enter here the 
minimum signal required for 60 dB signal-to-noise ratio. 

*This dimension is actually a radius and can be used to consider the clearance 
needed when the proposed path passes near a building, tower, storage tank, etc. 

• 

• 

• 
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• 

• 

Mosele,t Moseley 
Associates 
Incorporated 

11 1 Castilian Drive 
Santa Barbara . CA 
93117-3093 

a 
Flow General 
Company 

Phone 805 968 9621 
Telex 658448 
Cable: MOSELEY 

M. Li ne Fourteen. Subtract line 13 from line 12 and enter here . This is 
t he amount of fade margin in the system. Typical fade margins that 
should be allowed are 20-25 dB for very short paths (up to 5 miles), 
15 dB for median paths (5-15 miles) and increasing fade margins for 
longer distances {greater than 15 miles) up to a maximum of 35 dB . 

TABLE 1. 

Typical Transmission Line Loss at 950 MHz 

~ Loss (dB/100') (dB/lOOm) 

1 /2" Foam Di electric (low loss)* 2.6 8.3 
7/8" Foam Dielectric (low loss)+ ., . 5 4.6 
1-5/8" Foam Dielectric (low loss) 0 0.9 3.0 

*Such as Andrew LDF4-50A 
+Such as Andrew LDF5-SOA 
0 Such as Andrew LDF7-SOA 

TABLE 2. 

Typical Received Signal Strength required for 60 dB SNR 

Model dBm: UV 

PCL-606 -84.0 14. 1 

PCL-606/C -66.0 112.1 (for demodulated L or R) 

PCL-505 -83.0 1 S. 8 

PCL-505/C -67.0 99.9 (for demodulated L or R) 

PCL- 101 -79.0 25. 1 
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(Use this chart with great care consult 
Moseley Associates, Inc. in the case of .!!!.Y 
grazing path. 
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