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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:

1. 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

B. to accept the return thereof f.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 equipment 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 for loss, damage or expense
directly or indirectly arising from the use of equipment purchased from Moseley Associates Inc.
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SECTION 1
SYSTEM CHARACTERISTICS

1.1 INTRODUCTION
The model PCL-606/C~Studio-to-Transmitter Link (STL) is de­
signed to convey composite EM stereo program material from a
studio site to a transmitter site. The PCL-606/C also simul­
taneously conveys control and secondary programming sub­
carriers. This equipment may also be used to provide high-
quality program transmission in intercity relay service.
The Receiver IF bandwidth and Transmitter deviation may be
changed by the user to optimize the tradeoff between distor­
tion and selectivity. The wideband mode yields highest per­
formance in uncongested areas with 500 kHz channel spacings.
In high density areas, the narrowband mode, utilizing 300
kHz channel spacings, allows for optimum performance.
The PCL-606 series of equipment is a family of equipment
that can operate in several bands from 300 MHz through 1.7
GHz. This manual is for a composite system operating in the
940 MHz to 960 MHz region. This equipment has FCC
authorization under Part 74, Subpart E for use in the 944 to
952 MHz frequency band.

1.2 SYSTEM SPECIFICATIONS
The system specifications for a composite PCL-606/C in the
940 - 960 MHz band are as follows:
Frequency Range 940-960 MHz
Channel Spacing 500 kHz (300 kHz)
Wide (Narrow) Band
Frequency Response Composite: +/-0.1 dB (+/-
Wide (Narrow) Band 0.2 dB) or better 30 Hz to

53 kHz, +/-0.3 dB (+/-1-0
dB) or better 53 kHz to 73
kHz

THD and IMD Stereo demodulated THD and
Wide (Narrow) Band IMD: 0.2% (0.3%) or less 30

Hz to 7.5 kHz, typically
better than 0.1% (0.15%) at
1 kHz

PCL-606/C
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Convolved Stereo demodula­
tion products: greater than
53 dB (50 dB) below the 400
Hz, 100% modulation ref.
level from 7.5kHz to 15kHz

below 100% modulation, de­
modulated, de-emphasized
left or right

Stereo Separation
Wide (Narrow) Band ._s

48
Hz
dB

dB
to
(45

(43 dB)
15 kHz,
dB) or

or better
typically
better

50
50

Nonlinear Crosstalk,
Subchannel to Main Channel:
Wide (Narrow) Band

53 dB (50 dB)' or better

Nonlinear Crosstalk,
Main Channel to Subchannel:
Wide (Narrow) Band

53 dB (50 dB) or better

Signal-to-Noise Ratio
Wide (Narrow) Band

73 dB (70
. typically

dB)
76

or
dB

better
(73 dB)

r

Dimensions, Operating 3.5" (8.9 cm) high
Temperature Range: 19" (48.3 cm) wide
Transmitter & Receiver 16.5" (41.9 cm) deep

0 degree C to +50 degrees C
Emission 500F9 (300F9)
Wide (Narrow) Band
1.2.1 Transmitter Specifications
FCC Authorization Part 74, Subpart E, for the

frequency band of 944 to
952 MHz

Type Solid state, direct FM,
frequency synthesized,
crystal referenced

RF Power 5 watts minimum, 7 watts
maximum.

. RF Output Connector Type N Female, 50 ohm
Deviation for 100% Modulation +/-50 kHz (+/-35 kHz)
Wide (Narrow) Band

PCL-606/C
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Frequency Stability

Spurious and Harmonic Emission

Modulation Capability

Modulation Inputs
Wide (Narrow) Band

Power Source

Shipping Weight
1.2.2 Receiver Specifications
RF Input Connector
Sensitivity
Wide (Narrow) Band

Selectivity
Wide (Narrow) Band

Modulation Outputs

Power Source

PCL-606/C 1
(960)

Better than 0.00025% from 0
degrees C to +50 degrees C
More than 60 dB below
carrier level
One program and two sub­
carrier channels.
Composite: 3.5V peak-to-
peak 6K ohms unbalanced,
type BNC female connector.
Multiplex: 1.5V peak-to-
peak 4K ohms unbalanced,
type BNC female connectors
(2), frequency range 110-
185 kHz (110 kHz)
100/120/220/240 VAC,
+/- 10%, 50/60 Hz, 70 Watts
12.7 kg (28 lb) domestic

Type N female, 50 ohm
150 uV (210 uV) or less
required for 60 dB SNR,
left or right channel de­
emphasized, demodulated
3 dB IF bandwidth +/-100
kHz (+/-75 kHz);
60 dB IF bandwidth +/-450
kHz (+/-350 kHz);
80 dB IF bandwidth +/- 1
MHz (+/-1 MHz)
Composite: 3.5V peak-to-
peak 100 ohm unbalanced,
type BNC female connector
Multiplex: 1.5V peak-to-
peak 100 ohm unbalanced,
type BNC female connectors
(2) ■'7..' ’
100/120/220/240 VAC,
+/-10%, 50/60 Hz, 30 Watts



o
Adjacent Channel Level
to Degrade SNR by 3 dB
Wide (Narrow) Band

+20 dBc (+10 dBc)

Input Third Order
Intermodulation Intercept

0 dBm

Composite outputs (2) Standard
(100 kHz option)

0.1 Hz-80 kHz (0.1 Hz-110
kHz) 3.5 V p-p, unbalanced
BNC connector

Multiplex outputs (2) Standard
(100 kHz option)

85-200 kHz (110-200 kHz)
1.5 V p-p, unbalanced BNC
connector

Shipping Weight 12.7 kg (28 lb) domestic

1.3 SYSTEM FEATURES
In addition to establishing a new industry standard for per­
formance, the PCL-606 incorporates many new and innovative
features to aid in the installation, operation, and main-
tenance of a system. Some of the features are: ()

Operation on wideband (500 kHz) or narrowband (300 kHz)
channel spacings is user selectable via internal
jumpers. Multiple sets of pre-aligned circuitry are
utilized to render the changeover adjustment free.
A PIN Diode Attenuator in the receiver to allow opti­
mization of SNR performance in high-density, high-
signal-strength areas.
A wideband, adjustment-free, digital FM demodulator.
Dual bandwidth ceramic, adjustment-free, very low dis­
tortion IF filters offering unprecedented selectivity.
The choice of two selectable IF bandwidths to optimize
distortion as a function of adjacent or alternate
channel rejection.
A built-in peak reading meter for all major functions.
A four-decade logarithmic true signal strength meter.
Built-in internal test metering capability. o
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Important status functions implemented with two-color
LED indicators.
Designed to have a minimum of adjustments for trouble­
free operation.
Modular construction that provides excellent shielding
and at the same' time allows easy access to components.
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/C system that the user will encounter in normal
operation and initial setup. The units once installed and
set up require no further operator attention.
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

full output. 0 dB = 100%
reflected power.

by activating the METER FUNCTION switch up
change by
functions

or
one
and

down. Each
step in the
scales used

activation
direction
are:

causes the
selected.

function to
The meter

Function
FWD POWER

Scale
dB

Units
dB

Notes
Power in dB relative to

REFL POWER dB dB

full output.
output.
Power in dB

0 dB = full

relative to

PGM LEVEL dB dB 0 dB = 3.5 V p-p 'input,
100% modulation.
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socket.

MUX LEVEL
Wide (Narrow)
Band

Linear
(0
kHz
.7 kHz)

Deviation of main carrier
by the subcarriers.

AFC LEVEL Lower Arc None Meter should indicate
within lower arc.

IPA LEVEL Lower Arc None Meter should indicate
within lower arc.

PA CURRENT Linear Tenths 15 = 1.5 amps
of Amperes

VOLTMETER Linear Volts Internal test probe

The meter is an absolute value peak-reading type with fast
ballistics, 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 Synthe­
sizer 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 Trans­
mitter, it is normal for the AFC LOCK LED to be red for
several seconds.
The RADIATE LED will be green when the Transmitter is sup­
plying RF power and red when not supplying RF power. This
LED is controlled by the 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 en­
abled. In the STANDBY position, RF radiation is controlled
by external switching control and the internal interlocks.

PCL-606/C
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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 0 to 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 Scale Units Notes
PGM LEVEL dB dB 0 dB is 3.5 V p-p
MUX LEVEL Wide Linear kHz Deviation of main carrier
(Narrow) Band (0.7 kHz) by the subcarriers.
RF LEVEL Log micro­

volts
RF signal level at input
of receiver.

LO1 LEVEL Lower arc None Meter should indicate
within lower arc.

L02 LEVEL Lower arc None Meter should indicate
within lower arc.

LO3 LEVEL Lower arc None Meter should indicate
within lower arc.

RF GAIN Linear Volts 15 = full gain, 0 = max
attn.

VOLTMETER Linear Volts Internal test probe
socket.

PCL-606/C
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o
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 RE signal to exceed a
user-established threshold of RE 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 TRANS­
FER 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 adjust­
ments are primarily used to balance the various program
levels when used in main/standby configurations. The loca­
tions 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 3.5 volts peak-to-peak for program
material or 1.5 volts peak-tb-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 stereo generation) and with PGM LEVEL
selected on the front panel, adjust the PGM LEVEL control to
indicate 0 dB on the transmitter meter when the station pro­
gram level meters indicate 100% modulation and/or 0 dB.
Applying one subcarrier at a time (the other subcarrier dis­
abled) with the MUX LEVEL meter function selected on the
front panel, adjust the corresponding MUX level control to
indicate the deviation of the main carrier by the sub­
carrier. In the wideband mode a nominal meter indication of
of 5 (e.g. +/-5 kHz deviation or 10% injection) is used for 

PCL-606/C
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110 kHz and lower frequency subcarriers (MUX channel 1) ,
while a nominal meter indication of 7.5 (e.g. +/- 7.5 kHz
deviation or 15% injection) for subcarriers above 140 kHz
(MUX channel 2) would be appropriate. In the narrowband
mode a nominal meter indication of 5 (e.g. +/-3.5 kHz devia­
tion or 10% injection) is used for 67 or 92 kHz subcarriers
(MUX channel 1), while a nominal meter indication of 7.5
(e.g. +/-5.25 kHz deviation or 15% injection) is used for a
110 kHz or 185 kHz subcarrier (MUX channel 2) . When both
subcarriers are applied, the meter indicates the total main
carrier deviation. NOTE that the meter indicates the
subcarrier 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 adjustments
are identified on the receiver cover.
The BASEBAND LEVEL control establishes ■ the output level of
the composite signal from the Receiver. It has a nominal
value of 3.5 volts peak-to-peak for 100% modulation when
shipped from the factory. NOTE: The BASEBAND LEVEL control
affects the MUX as well as the composite output level;
therefore, if it is changed, a corresponding change in the
MUX LEVEL control will be necessary to bring the MUX levels
into line.
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 5
kHz in the wideband mode or 3.5 kHz in the narrowband mode
(MUX channel 1), and approximately 2.25 V p-p for a sub­
carrier that deviates the main carrier 7.5 kHz in the wide­
band mode or 5.25 kHz in the narrowband mode (MUX channel
2) . This control has no effect on the composite 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 demodulated stereo 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.
The RF GAIN adjustment is a control designed to optimize the
SNR of the Receiver by minimizing the effects of RF inter­
modulation distortion. There are two distinct cases where 
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The RF GAIN adjustment is a control designed to-optimize the
SNR of the Receiver by minimizing the effects of RF inter­
modulation distortion. There are two distinct cases where
this control should be used. This first is where the re­
ceiver RF signal exceeds 1500 microvolts. The RF GAIN con­
trol should be adjusted so the receiver signal is approxi­
mately 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 de­
sired signal. To achieve optimum results, establish a 400
Hz reference level from a demodulated stereo 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. Ad­
just 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 empha­
sized that it is not necessarily only high-level adjacent
channels that can cause interference. There are many com­
binations of signals that can give rise to intermodulation
distortion, which will cause the resultant product to fall
within the desired passband.
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RECEIVED SIGNAL STRENGTH
INCLUDING INTERFERENCE (nV)

o Figure 1-3
Typical SNR Curves
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SECTION 2
SYSTEM DESCRIPTIVE INFORMATION

2.1 TRANSMITTER
Block and Level-92D1296
Schematic 91D7388
Assembly 21D2757 Sheets 8 & 9

The PCL-606/C transmitter is a high-fidelity broadband FM
transmitter operating in the 950 MHz STL band with a power
output of 5 to 7 watts. It is capable of transmitting the
composite stereo 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.
Composite Audio Processor
Three signal inputs are provided to the Composite Audio
Processor module: one composite signal and two multiplex
signals. The composite input is 3.5 volts peak-to-peak and
the input impedance is 5.7 kilohms. The multiplex inputs are
1.5 volts, peak-to-peak. Level adjustments are provided for
all three, signals, which are then fed to summing amplifiers.
They are combined into a single signal and passed to the FMO
Synthesizer module.
FMO Synthesizer
The composite signal (Stereo Composite plus MUX) is used to
modulate the frequency modulated oscillator (FMO) in the FMO
Synthesizer module. The FMO is 60-80 MHz ultralinear, very
low noise. This oscillator is phase locked to a crystal-
controlled reference oscillator; the phase lock loop con­
tains 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 +/-50 kHz in
the wideband mode or +/-35 kHz in the narrowband mode from
the chosen center frequency. The output power at this point
is approximately 2 milliwatts.
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950 MHz Up Converter
To preserve the low noise and low distortion characteristics
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 oscilla­
tor 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 at 1020 MHz enters the GO port of the double balanced
mixer. The output of the mixer contains both the sum and
difference frequencies of the two input signals. The fre­
quency required 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
27 dB of gain; this raises the level of the signal suffi­
ciently 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 multiplier determines the frequency at the output
of the Up. Converter module, yielding a frequency range
between 940-960 MHz.
First Local Oscillator
The First Local Oscillator and Multiplier module contains a
51 MHz overtone crystal oscillator, which is then buffered.
The crystal itself is controlled in a 65 degree C oven to
maintain the frequency of this module +/-2 parts per million
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 approximately
+7 dBm, which is fed to the Up Converter module.
RF Amplifier
The RF Amplifier module internally consists of three stages
of tuned film hybrid amplifiers, which take the 50 mW input
signal and raise it to the nominal 6 Watt transmitter out­
put. The output of the RF amplifier is passed through a low
pass filter to attenuate all higher order harmonics to a 

o

o
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level of at least -60 dBc. The output circuit contains two
directional couplers with detectors that provide an indica­
tion 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 transmitter to stop
radiating. This board contains a differential 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 also
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 selected 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 light 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.
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 Trans­
mitter 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 V at 250 mA. This module also provides an unregu­
lated 9 V supply, which is used to heat the crystal oven in
the first local oscillator.
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2.2 RECEIVER
Block and Level 92D1295
Schematic 91D7385
Assembly 21D2739 Sheets 8 & 9

The PCL-606/C Receiver is a high-fidelity composite FM re
ceiver operating in the- 950 MHz STL band with an input
sensitivity of less than 150 microvolts for 60 dB stereo
demodulated SNR. It is capable of receiving the composite
stereo 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 exceptional. 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
amplifier and first mixer at the image frequency and also
ensures that any high-level, out-of-band signals, will not
block the subsequent amplifier stages.
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 Re­
ceiver 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 amplifiers 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.

o
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o
SIGNAL INPVT LEVEL (Micxovolt* across SO Q)

SIGNAL INPUT POWEJt (dBa)

------- = Wideband Mode
- - - - = Narrowband Mode

o Figure 2-1
Typical Stereo Quieting Characteristics of PCL-606/C

Receiver
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o
First Local Oscillator and Multiplier
The First Local Oscillator and Multiplier module includes an
oven-controlled overtone crystal oscillator. The oscillator
signal is buffered and passed through two stages of
doubling. The output signal is.then passed through a step­
recovery diode multiplier, 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 band­
pass filter. This signal, whose level is 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 is shown in Figure 2-2.
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 amplifier,
which consists of three amplifier stages and three ceramic
phase-linear bandpass filters. Two filters are jumper-
selectable to allow the user to establish the desired
receiver bandwidth.
The output of the third 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 band­
pass 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 approximately +7 dBm.

o

o
PCL-606/C
(960)

2-6



0

   = Wideband Mode
    = Narrowband Mode

Figure 2-2
Typical Selectivity Characteristics of PCL-606/C Receiver

Narrow IF Mode

PCL-606/C
(960)

2-7



The third local oscillator consists of a 13.7 MHz
fundamental 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
position, 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 band­
pass filter. At this point the signal is split and sent to
both the FM demodulator and the log IF amplifier. 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 wideband 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 use­
ful system level. The output is then sent to the Composite
Baseband Processor module.
The signal from the 3 MHz IF bandpass filter is also sent to
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 cir­
cuit 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 Re­
ceiver. The comparator output is sent to the Mute and
Transfer module.
Composite Baseband Processor
The main functions of the Composite Baseband Processor
module are to split the composite signal into two frequency
bands: 0.1 Hz to 80 kHz for composite, and 85 kHz to 200 kHz
(85 to 130 kHz in the narrowband mode) for MUX. NOTE: In
the 110 kHz filter version of the PCL-606/C, the Composite
band spans 0.1 Hz to 110. kHz, and the MUX passband extends
from 110 kHz to 200 kHz. However, in the narrowband mode of
the 110 kHz filter version the 110 to 200 kHz MUX output is
disabled due to filtering requirements. If the use of a 185 
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kHz subcarrier is anticipated, Jumper E3 should be left in
the (WB) position. This module also contains the FET mute
switch, which is controlled 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 roll-off caused
by the 10.7 MHz IF bandpass filters, to restore proper
amplitude response to the composite baseband signal.
The signal is then fed to an audio amplifier and an 80 kHz
composite low-pass filter. The output of this filter passes
through an active group delay equalizer, which compensates
for the group delay variations of the low-pass filter. This
signal is then buffered by an output amplifier that provides
3.5 V peak-to-peak output for 100% modulation. The output
of the high-frequency amplitude corrector is also passed to
an 80 kHz MUX high-pass filter and then goes to the MUX
amplifier. The output of this amplifier drives a 200 kHz
MUX low-pass filter, which is then buffered to yield the MUX
nominal output of 1.5 V peak-to-peak.
Metering and Status
The Receiver Metering and Status board measures program
level, MUX level, the RF signal strength level, the output
levels of the three local oscillators, and the RF gain volt­
age. One of these voltages or a voltage at TP1, 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
changeover 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
operating. It also contains the relay which will physically
disconnect the outputs of the receiver not in service. This
allows the composite and MUX outputs of the two receivers to

PCL-606/C
(960)

2-9



o
be bridged together to provide a single, switched, program
line and a single, switched MUX line. The Mute and Transfer
module also contains the RFI filtering and shielding of the
Receiver input/output lines.
Power Supply
The Receiver Power Supply^ module converts one of four possi­
ble 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 V at about 500m A, +5 V at 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

Service 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.
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o
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
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 after 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 factory service can be made after
consultation with the factory Technical Service
Representative and his assignment to you of a Return
Authorization (R.A.) Number. This number expedites your
equipment's routing from the Receiving Department to
Technical Services.
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.
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o 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.
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:o 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 o
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o
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.
Field Repair
Always try to isolate the problem to a specific area or
module, if possible. By comparing the actual wave shapes
and levels with those referenced on the block and level
diagrams or schematics, the problem can often be localized
to the component level.
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 
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o
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.

o
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SECTION 4
INSTALLATION

4.1 UNPACKING
The PCL-606/C Transmitter and Receiver should1 be carefully
unpacked and inspected for shipping damage. Should inspec­
tion reveal any shipping damage, visible' or hidden, immedi­
ately file a claim with the carrier. Keep all packing
materials until the performance of the system is confirmed.
We recommend that the top covers of both the Transmitter and
Receiver be removed for a superficial inspection of the in­
ternal 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
procedure in Section 4.2 is completed and a proper
load 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 dur­
ing installation and operation are accessible through the
top covers.
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4.2 LINE VOLTAGE SELECTION
o

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.
Select the operating voltage by rewiring the transformer
primary windings as shown in the appropriate schematic and
assembly drawings in Section 5.
If the operating voltage is changed, change the fuse in
accordance with the following: 

Line
Voltage

Transmitter
Fuse (A)

Receiver
Fuse (A)

100 2 1
120 2 1
220 1 0.5
240 1 0.5 O

4.3 WIDEBAND, NARROWBAND MODE SELECTION
The PCL-606/C is capable of operating on either 500 or 300
kHz channel spacings. The wider spac ings offer higher
signal to noise ratios and lower distortion. However, if
spectral crowding and interference become a problem, then
changing over to narrowband operation will alleviate most of
these problems. The changeover is accomplished by moving a
series of internal jumpers from the wideband (WB) position
to the narrowband (NB) position. Dual factory pre-aligned
signal processing paths exist at each jumper point to
eliminate the requirement to realign the system to meet
specifications. NOTE: The use of a 185 kHz subcarrier in
the narrowband mode is not recommended if it causes
interference with a user on an adjacent channel.
The following table outlines the affected modules and jumper
locations to change the mode of operation. NOTE: Move only
the indicated jumpers.
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Transmitter Module Schematic
Module
Loc. Jumpers Function

FMO/Synth 91D7389 A4 El Deviation
Select

Receiver Modules - - - -
2nd/3rd LO 91D7386 A7 El Frequency

Select
Double Converter 91D7382 A4 E2 & Bandwidth

E3 Select
FM Demod 91D7387 A3 El Gain Select
Baseband Processor 91D7383 A2 El HF Tilt

E2 Delay Eq.
E3 MUX BW

4.4 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 RE 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 equiv­
alent) .

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

4. An audio distortion analyzer (Tektronix AA501 or equiv­
alent) .

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:
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o
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.

Figure 4-1. Typical bench test setup
Figure 4-1 shows one of several possible bench test setups. o
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With the wattmeter and dummy load installed, apply ac power
to the Receiver. The three power indicator LEDs on the front
panel will be green, indicating that the internal power
supplies are operational. The OPERATE and SIGNAL LEDs will
be red, indicating that there is no RE.
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 wattmeter will 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 will 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 computa­
tions of applied signal strength impractical based upon
power and attenuation data.
Apply, a 3.5 volt peak-to-peak signal (1.237 volts RMS) from
the audio signal generator at 400 Hz to the composite input
of the Transmitter. The PGM LEVEL at the transmitter and
receiver meters may be selected and should indicate 0 on the
dB scale. The output voltage from a composite output of the
Receiver can be fed to an audio analyzer. The output voltage
should be approximately 3.5 volts peak-to-peak (1.237 volts
RMS). The audio input signal may be removed and the broad­
band signal-to-noise ratio (SNR) determined:

SNR = 20 log (RMS voltage with modulation )
10 (RMS voltage without modulation)

Note: Demodulated stereo SNR will be approximately 12 dB
greater than broadband SNR.
While this concludes the basic bench test of the units, the
user may want to run further experiments to become familiar
with the system. Sections 2, 5 and 6 should be consulted
for a thorough understanding of the STL system before pro­
ceeding with any higher level testing. It must be noted
that any testing for stereo performance must be accom­
plished with a very high quality stereo generator and stereo
demodulator combination. The stereo generator and demodula­
tor combination should be tested back to back to determine
their performance independently of the STL link.
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Receiver Selectivity Selection
Unless otherwise instructed, when the receiver is shipped
from the factory, it is normally set in the wide IF mode.
If you desire to operate the unit in the narrow IF mode, the
alignment procedures in Section 4.3 should be consulted.

4.5 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 recommended. 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 cata­
strophic 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 4.10.2.
When two Transmitters are in a system at a site, an auto­
matic transfer 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
4.10.1.

4.6 ANTENNA INSTALLATION
The installation of the antennas and associated feed lines
determines to a large extent the long-term reliable opera­
tion 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 level at the receiver. The appendix con­
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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.
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.

4.7 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
installed in accordance with the manufacturer's recommenda­
tions. It sometimes will take only one improperly installed
connector to reduce the received signal strength suffi­
ciently 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 allow movement of the
equipment or antenna with less chance of damaging the trans­
mission cable itself. These "pigtails" and appropriate con­
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nectors are available in installation kits for the more
popular types of transmission cable.
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 td-'-mount the antenna on a series-fed
standard broadcast tower, the required isolation can be
obtained with the installation of a Moseley Associates' Iso­
coupler at the base of the series-fed antenna. Isolation at
standard broadcast frequencies is high, and the isocoupler
introduces only approximately 1.5 dB loss at the STL fre­
quency.

4.8 PROGRAM AND MULTIPLEX INSTALLATION - TRANSMITTER
Figure 4-4 depicts the typical interconnection of a PCL-
606/C as would normally be found at the studio. The Left
and Right program material is first passed through an auto­
matic 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 preemphasis curve used in FM broad­
casts .
It is highly. desirable that the gain control or limiting
units for each channel be interconnected so that any
processing that occurs on one channel is performed in the
same manner on the other channel. Both TGR-340 and TFL-280
units, installed in pairs, can be interconnected to process
both channels in the same manner. The channel requiring the
most processing controls both units.
The limiter outputs are then fed to a stereo generator such
as the Moseley SCG-9A for conversion of the left and right
channels into the standard FM composite baseband signal.
The composite signal in then fed into the composite input of
the PCL-606/C. The standard composite signal is unbalanced,
3.5 volts peak-to-peak, for 100 percent modulation. BNC
connectors with type RG-58 A/U coaxial cable are generally
used for the interconnection.

CAUTION
Never overmodulate the STL transmitter, as this
will cause increased distortion in the received
signal and, possibly, interference to other users
in the STL band.
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Figure 4-2
Typical PCL-606/C Transmitter

RF Connects
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Figure 4-3
Typical PCL-606/C Receiver RF Connects
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NOTES:

1. Stereo Generator may be Model SCG-9 or equivalent.
2. Program Subcarrier Generator may be Model SCG-8

or equivalent.
3. Control Subcarrier Generator may be part of Remote

Control System.
4. Coaxial cable is RG-58 A/U or equivalent.
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oThe secondary program audio is generally passed through an
AGC stage and/or a frequency conscious limiter into a sub­
carrier generator, such as the Moseley SCG-8, with a center
frequency of 185 kHz. The subcarrier for the secondary
program audio is fed to the PCL-606 MUX-2 subcarrier 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 7.5 kHz (5.25 kHz in the
narrowband mode) by the MUX-2 subcarrier. CAUTION: In the
narrowband mode the use of a 185 kHz subcarrier is not
recommended if it causes interference with a user on an
adjacent channel.
Where a control subcarrier is desired, a subcarrier fre­
quency of 110 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, the 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 deviation
of 5 kHz (3.5 kHz in the narrowband mode) by the MUX-1
subcarrier.
All inputs (composite and multiplex) into the PCL-606 Trans­
mitter are wideband inputs. It is assumed that the equip­
ment supplying signals to be fed into the Transmitter con­
tain the band limiting filters necessary to limit the
signals to the spectrum for the intended use, i.e., 53 kHz
for stereo composite, 110 kHz for control subcarrier, and
185 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 interfer­
ence among the composite and subcarrier information, and may
increase the occupied bandwidth to the extent that interfer­
ence will be experienced by neighboring users in the STL
Band.

4.9 PROGRAM AND MULTIPLEX INTERCONNECT - RECEIVER
At the outputs of the PCL-606/C Receiver, the audio-band
output of the FM demodulator is split and filtered into two
bands. The composite outputs are from 30 Hz to approxi­
mately 85 kHz. The multiplex outputs are bandpass filtered
to pass the frequency range of 85 kHz to 220 kHz. But see
notes on 110 kHz filter version on page 2-8. o
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Figure 4-5 depicts a typical interconnection of a PCL-606/C
Receiver at the remote transmitter site. The unbalanced
composite output, 3.5 volts peak-to-peak, is interconnected
to the wideband input of the Transmitter with coaxial cable
(RG-58 A/U typical) with BNC connectors.
The secondary program audio (on the STL 185 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 demodulator 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 demodulator is not
required. Note that since both multiplex outputs contain
the same 85 to 200 kHz spectrum, the subcarrier demodulators
are required to further filter the spectrum as required for
their individual purposes.

4.10 MAIN/STANDBY INTERCONNECT
The PCL-606 Transmitter and Receiver can be interfaced with
other PCL-606, PCL-505 or PCL-303 systems to form a redun­
dant backup system that provides for automatic changeover
between equipment in the event a detectable failure occurs.
The Moseley model TPT-2 (Transfer Panel Transmitter) is
used 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 combina­
tions .
4.10.1 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
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 between
the transmitters and the TPT-2 should be wired as follows:
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Figure 4-6
Main/Standby Transmitter Interconnect

o
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Interlock Control

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

A A10-J1-B Jl-B J403-F

B A10-J1-D Jl-D J403-C

C A10-J1-C Jl-C J403-D
GND A10-J1-A Jl-A J403-A

4.10.2 Receiver Interconnect, PCL-606/C, PCL-606
A pair of PCL-606 Receivers used in a main/standby configu­
ration can be interconnected to perform automatic switchover
if a detectable failure occurs in the on-line Receivers. As
shown in Figure 4-7, the antenna is routed to each Receiver
through a power divider such as the Moseley model PD-1000.
The use of a power divider is recommended so the impedance
as seen by each Receiver is approximately 50 ohms.
The composite and multiplex outputs are paralleled using a
BNC "T" connector. This is permissible since the composite
and 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.
4.10.3 Receiver Interconnect, PCL-606/Qther
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 Fig. 4-8.
Note that only one multiplex output can be used from the
receivers; however, there are two parallel multiplex outputs
on the TPR-2 to provide the control and secondary audio
multiplex outputs.

4.11 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.
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Figure 4-7
M/S Receiver Interconnect PCL-606-606
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Figure 4-8
M/S Receiver Interconnect 606/Other
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o
Figure 4-9 shows the interconnections required for remote
control of the transmitter. All connections to the trans­
mitter are made via A10-J1 on the rear of the unit. The in­
terconnecting 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
Panel.
The RADIATE/STANDBY switch will place the transmitter in a
radiating condition when closed. It is electrically inter­
connected with the control switch on the transmitter itself,
which should be placed in STANDBY for remote control opera­
tion. The AFC and Output meters give relative indications
of these two parameters. The two calibration potentiometers
are set to give a suitable meter deflection, as for example,
half-scale.
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EXTENSION CONTROL PANEL
( MOSELEY ASSOCIATES MODEL ECP-5 )

Figure 4-9
Ext. Control Panel Connector

o
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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/C modules.

5.2 MODULE DESCRIPTIONS
The modules are discussed in the following order:

TRANSMITTER
Composite Audio Processor
EMO Synthesizer
Up Converter
First Local Oscillator
RF Amplifier
Metering and Status
Transmitter Control
Power Supply

RECEIVER
Preselector Filter
Preamplifier and First Mixer
First Local Oscillator
Double Converter
Second and Third Local Oscillator
FM Demodulator
Composite Baseband Processor
Metering and Status
Mute and Transfer
Power Supply
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COMPOSITE AUDIO PROCESSOR
Schematic 91D7282
Parts List 20D2831

The Composite Audio Processor module sets the proper ampli­
tude relationship betweerr the three input signals: compos­
ite, MUX 1 and MUX 2. The composite signal is- amplified by
U4 and the MUX signals by U3. These signals are then
linearly combined by U2 into one composite signal, which is
sent to the FMO to frequency modulate the transmitter
carrier.
With a 3.5 V p-p composite signal at J3, PROGRAM LEVEL
control R31 is used to set the output level at J2 (baseband
out) to 3.5 V p-p. This corresponds to 50 kHz (35 kHz in
narrowband mode) deviation of the carrier frequency. With a
1.5 V p-p 110 kHz subcarrier input at J4, MUX 1 LEVEL
control R28 is used to set the output level at J2 to 0.35 V
p-p, which represents 5 kHz (3.5 kHz in narrowband mode)
carrier deviation by this subcarrier. With a 1.5 V p-p 185
kHz subcarrier level at J5, MUX 2 LEVEL control R24 is used
to set the output level at J2 to 0.525 V p-p, which equals
7.5 kHz (5.25 kHz in narrowband mode) carrier deviation by
this subcarrier. All level adjustment controls possess
enough range to accommodate a +/-4 dB range in input levels
from the nominal levels previously defined.
A signal phase select switch is incorporated to ensure a
noninverted system baseband phase relationship (input of
transmitter to output of receiver) . For 950 MHz band opera­
tion, this switch should be in position "B." Output samples
from this module are also sent to the front panel Metering
and Status module for indication of modulation levels. Jl-12
carries composite meter information and Jl-9 transmits MUX
meter levels.
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MCStLcY ASSOCIATE^, INC.
ill CASTILIAN DRIVE
Santa Barbara, la 93117-3093
(d05) 9o8-9b21

PAbE: 1

DATE: 1/19/87

parent items 930131a DESCRIPTION:
ENG.DRAWING NO.:

ASSY AUDIO PROC COMP PCL-606TX
2002831 L

JI

REF
NbR

COMPONENT
ITEM NBR

COMPONENT DESCRIPTION
& COMMENTS ENG.DR AWING NO.

GUANTITY
PER UM

1 3473147 PCB COMP AUDIO PROC PCL-606 51D5 948 G 1.000 EA
2 2090967 frame base module pcl-606 05C2867 E 1.000 ea
3 209105b FRAME AUD PROC XMTR PCL-606 0502876 F 1.000 EA
5 2090975 COVER MODULE PCL-606 05C2868 0 2.000 EA
6 3190253 Sw SLD

Si
23 021 114 1.000 EA

7 3730728 IC NE5534AN OPAMP LU NOISE
U1.U2.U3.U4

NE-5534AN 4.000 EA
8 3250G1O SKT dual IN LINE 8 PIN

U1.U2.U3.U4
640463-1 4.000 EA

9 4630&95 POT CER PC PIN 10k OHM .75W20T
R24.R28.R31

43P103 3.000 E A
10 9510301 RcS 1 .OOK OHM l/8w IX

R32.R33.R37
RN55D1001F 3.000 EA

11 45 1009b RES 4.75K OHM 1/8’W It
R 36

RN55C4751F 1.000 EA
12 4510145 RcS 10.OK OhM 1/3'4 it

R10.R15
RN55C1002F 2.000 EA

13 4510160 RcS 20.OK OHM 1/8W It
R16

RN55E2002F 1.000 EA
14 4410122 RcS 1U0 OHM l/4w 10%

Ri.R2.R3.R4.R17.R3O
RC07GF101K 6.000 EA

15 9410049 RES 22 OHM 1/4W 10%
Rb,C7,Cll.R12.R19,R20,R34.R35

RC07GF220K 8.000 EA
I 6 4410205 RES 470 OHM 1/4W 10%

Ril
RC07GF471K l.OuO EA

17 4410E47 RES Ik UHM 1/4W 10%
R22.R25.R26

RC07GF102K 3.000 EA
18 9 4o 0e42 RcS 4.7K UHM 1/9W 5%

R5 ♦ R9»R23»R2 7
RC07GF972J 4.000 EA

19 941029o RES 2.7K UHM 1/4W 10%
R18

RCO7GF272K 1.000 EA
20 9410379 RES 10K OHM l/4w 10%

R14
RCG7GF1O3K 1.000 EA

21 4410494 RES 100k OHM 1/4W 10%
R13.R29

RC07GF104K 2.000 EA
22 4410£8a RES 2.2K OHM 1/4W 10%

Rd
RC07GF222K 1.000 EA

2 3 L130491 wbHrt bSF 5710-35-16
j3 »j5

5710-35-16 4.000 EA
24 -.02046 7 FERHGx CUtiE 500 OHM

Li.L2.L3.L4
VK200 10/38 4.000 EA

£6 3090230 COM* SMj ?C ANG MALE oLKHO 2110-1511-000 4.000 EA
2 7 3090222 CONN L2PIN aNGL RuW RTANG HUR 1-07233-2 1 .000 EA



PAGE: I
□ATE: 1/19/37

PARENT ITEM: 9a0,.3i8

REF
NoR

COMPONENT
ITEM NBR

component description
a comments eng.drawing no.

QUANTI TY
PER UM

o
2b 3290152 JACK TEST white r angle

TP1
430-10 1 1.000 EA

jO 4210043 CAP MICA DIP 5PF */- 0.5
C7.C12.Cla.C2a

DM-15-0500 4.000 EA
31 4210100 CAP MICA DIP 22PF 5«

C5.C10.C27
0M-15-220J 3.000 EA

32 421030a CAP MICA DIP 150PF 5«
C20.C31

0M-15-151J 2.000 Ea
33 4310264 CAP .1 50v Z5U 20*

Co.C8.C9.Cli»C13.C14.Cl7.C19
C30

5020ES50RD104M
.C21.C22.C23.C29.

13.000 EA

J4 4310272 CAP .01 50V X7R lot
C3.C4.C15.C16

5013 EM50R0103K 4.000 EA
35 4310108 CAP DISC CER .001/1KV

C1.C2
00-102G 2.000 EA

3 7 <.260079 cap Tant epux-dip lo/25v 20*
C2w

1960106X0025KA1 1.000 EA
38 4260137 CAP TaNT cP'JX-01P 47/20V

C25.C26
1960476X0020PE4 2.000 EA

J9 1050129 SCR PNH PHPb 4-40 X 1/4 SST 2.000 EA
<t0 1310093 Clip pcl-oOo 05C2882 0 16.000 EA o

o



o
FMO SYNTHESIZER
Schematic 91D7389
Parts List 20D2951

The FMO Synthesizer module consists of three main subgroups:
the RF group, the digital group, and the loop filter. The
RF group includes the oscillator (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 oscillator and
ensures long-term stability.
The FMO (frequency modulated oscillator) consists of low-
noise field effect 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 induc­
tance 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.
The modulation signal enters the FMO module at J4 and is
routed to the deviation select jumper E-l, which is used to
select one of the two preset modulation sensitivities of the
FMO for wideband or narrowband operation. Potentiometer R53
is used to calibrate the FMO modulation sensitivity for the
two preset conditions. The modulation signal is then
applied to CR9, which is a variable capacitance 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).
Integrated circuit Ull is a buffer amplifier and drives QI
and low-pass filter L5 and L6, which attenuate the harmonics
of the FMO. The frequency stability of the FMO is main­
tained 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 

PCL-606/C
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tuning of the FMO resonant circuit. This AFC voltage is
derived by phase comparing the divided output of the FMO
with the divided output of a crystal reference oscillator.
QI 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, U1 through U4.
Setting of the divide ratio is done by SI through S4. SI
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 between
60 MHz and 80 MHz.
□5 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 U9, it is stretched to approximately
50% duty cycle by U7. U7 is a nonretriggerable one-shot.
The frequency of the square wave at pin 14 of U9 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 U8, which delivers a 1 kHz reference
frequency to pin 3 of phase/frequency comparator U9.
The average de-voltage at the output of U9 pin 13 is inter­
nally biased to half the supply voltage and deviates from
this by an amount proportional to the phase difference of
the two 1 kHz signals at pins 3 and 14.
Loop filter U10 is an integrating low-pass filter that re­
moves most of the 1 kHz 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 TP1 (AFC
Level).
The average voltage at U9 pin 1 is +5 V when the loop is
locked. If the loop becomes unlocked, the average voltage
drops to 2.5 V. This causes the output of U10 pin 1 to
change from plus to minus, which lights the red LOSS OF LOCK
LED on the module. When lock is lost, the voltage at Jl-11
and Jll-12 drops from +5 V to 0 V, causing the 12.5 V power
supply voltage to drop to 1.5 V, which removes the 8watt RF
output.
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MdSELcY ASSOCIATES. INC.
in Castilian drive
SANTA SARbARA, CA 93117-3093
(805) 968-9621

PAGE: 1
DATE: 1/16/87

PARENT ITEM: 9302175 DESCRIPTION: SUB ASSY FMO/SYNTH 60-80 MHZ
ENG.DRAWING NO.: 20D2951 PRE

REF COMPONENT COMPONENT DESCRIPTION QUANTITY
NdR ITEM NBR £. COMMENTS ENG.DRAWING NO. PER UM

1 3473949 PCB FMO/SYNTH SEC 51D6056 PRE 1.000 EA
3 3150133 Sw 10P BCD ROT OUTPUT "ORANGE*

S1♦S2» S3 » S4
230012G 4.000 EA

4 3290152 JACK TEST WHITE R ANGLE
TP1.TP2.TP3

430-101 3.000 EA
5 3 390 549 LEO RED 2.0d20 WIDE RT/HOLDER

CR4
550-0406 1.000 EA

6 3340775 XTAL 4.09o rtC-25 FMO PCL-606
Y1

30A0078 AO 1.000 EA
7 3250495 SKT PIN .0850DX.200L GOLD FIN

Y1
450-3286-01-03 2.000 EA

8 3250016 SkT dual IN LINE 8 PIN
U10

640463-1 1.000 EA
9 3250024 SKT DUAL IN LINE 14 PIN

U5.U6.U7
640357-1 3.000 EA

10 3250032 SkT DUAL IN LINE 16 PIN
U1.U2.U3.U4.U8.U9

640358-1 6 .000 EA
11 3601121 IC UEC/bl-QUlN COUNT/LATCH

U6
74S196 1.000 EA

12 3680261 IC dIN COUNT/OIVlDER
U8

C040208E 1.000 EA
13 3680253 IC PHASE-LOCKED LOOP

U9
CD4046dE 1.000 EA

14 3660338 IC SN74121N MUNOMULTI ST
U7

SN7412IN 1.000 EA
15 36&0966 IC SN74LS26UN DU 5IN NOR

U5
SN74LS260N 1.000 EA

16 36O1105 IC DEC 43IT UP/OWN SYNC COUNT
U1.U2.U3.U4

N74LS168AN 4.000 EA
17 3730967 IC DUAL OP AMP

U10
NE5532AN 1.000 EA

18 3730769 IC SL560C
Uli

SL560C 1.000 EA
19 4020640 IOCTR MINI-RED .1 UH 5X

L5.L6
MR .10 5* 2.000 EA

20 4020467 FERHOX CUdE 500 OHM
L1.L2 ,L3,L4

VK200 10/38 4.000 EA
11 3640307 XT u310

Q4
U310 1.000 EA

22 3630076 XT NS2N35t>3 .2 W600MU30V 50M2P
(JI

2N35&3 1.000 EA
23 3630001 XT NSdN918 .4W600M030V50M2P

02 . w 3
2N91a 2.000 EA

24 3610250 010 30V 6/30 PF T092 MV209
CR8.CR9

MV209 2.000 Ea



PARENT item: 9302175 PAGE: 2
DATE: 1/16/87

Cl*C2*C3«C4*C5.C6tC24*C34*C49.C61

REF
NBR

COMPONENT
ITEM NBR

COMPONENT DESCRIPTION
£ COMMENTS ENG.DRAWING NO.

QUANTITY
PER UM

25 3600178 DIG Z1N4733A 5.1V 1H 5X A1AY
CR3

1N4733A Z5.1A 1.000 ea

26 3600145 010 1N4154 25V 4NS SI 0035
CR1.CR2.CR5.CR10

1N4154 4.000 EA

27 4250486 CAP POLYCARB ,1/lOOV 3X
C15 :''

22U8104H r 1.000 EA
28 4350401 CAP CHIP 100PF 5X P90

C39
1008101JP500X 1.000 EA

29 4210100 CAP MICA DIP 22PF 5X
C62

0M-15-220J 1.000 EA
30 4410130 RES 120 OHM 1/4M IOX

R61
RC07GF121K 1.000 EA

31 4370359 CAP VAR 1.0-60PF GLASS EMB8AND
C43

TP60C 1.000 EA
32 4350500 CAP ADJ 5-60PF

C21
GXD6 0000 1.000 EA

33 4210530 CAP MICA DIP 820PF 5%
C25

0M-15-821J 1.000 EA
34 4210308 CAP MICA DIP 150PF 5X

C23
DM-15-151J ;1.000 EA

35 4210068 CAP MICA DIP 12PF 5X
C22

DM-15-120J 1.000 EA
36 4210266 CAP MICA DIP 100PF 5X

C14.C58
DM-15-101J 2.000 EA

37 4210084 CAP MICA DIP 18PF 5X
C56

DM-15-180J 1.000 EA
38 4210555 CAP MICA DIP 10PF 5X

C57
DM15-100J 1.000 EA

39 4210217 CAP MICA DIP 62PF 5X
C55

DM-15-620J 1.000 EA
40 4210175 CAP MICA DIP 43PF 5X

C59
DM-15-430J 1.000 EA

41 4210142 CAP MICA DIP 33PF 5X
C41

DM-15-330J 1.000 EA
t2 3291069 FILTER FEED THRU SM ThO '

FH.FL2,FL3,FL4.FL5
859619-1 5.000 EA

43 4280046 CAP TANT EPOX-OIP 2.2/35V 20X
C33

1960225X0035JA1 1.000 EA
44 4280038 CAP TANT EPOX-OIP 1/35V 20X

C36
196D105X0035HA1 1.000 EA

45 4210167 CAP MICA DIP 39PF 5X
C60

DM-15-390J 1.000 EA
46 4280095 Cap tant epox-oip 22/35V iox

C32.C40
1960226X9035PE4 2.000 EA

47 4280152 CAP TANT cPOX-DIP 100/20V IOX
C31 .C47.C48

I960107X9020TE4 3.000 EA
48 4280079 CAP TANT EPOX-OIP 10/25V 20X

C17.C20.C25.C28.C29.C35.C37
1960106X0025KA 1 7.000 EA

49 4280129 CAP TANT cPUX-DIP 47/6V 20X
C7 .C8.C9.C10.C1L.C12.C13.C16

196047 6X0006JA1 3.000 EA
50 4310272 CAP .01 50V X7R IOX 5018EM50R0103K 10.000, E A



PARcNT ITEM: 9302175 PAGE: 3
□ATE: 1/16/87

R*..R6.R10,RI 3

REF
NbR

COMPONENT
ITEM NBR

COMPONENT DESCRIPTION QUANTITY
PER UM£ COMMENTS ENG.DRAWING NO.

51 4310264 CAP .1 50V Z5U 204
C18 ,C 19.C27,C 30 »C51 »C 52

5020ES50RD104M
♦C53.C54

8.000 EA
52 2201119 CABLE BOTH ENO PIGTAIL 11.5 24C1064-11.5 C 1.000 EA
53 4350666 CAP CHIP .001 UF 5X P90

C38.C50
1008102JP50X 2.000 EA

54 4350575 CAP CHIP 47 PF 54 P90
C45

100B470JP500X 1.000 EA
55 4350419 CAP CHIP 220PF 54 P90

C44»C46
100B221JP200X 2.000 EA

56 4350591 CAP CHIP 10PF 54 P90
C42

100B100JP500X 1.000 EA
57 4630695 POT CcR PC PIN 10K OHM

R44.R53
•75W20T 43P103 2.000 EA

58 1641927 W BUSS 22GA 298 .417 FT
59 3090230 CUNN SMB PC RT ANG MALE

J3
BLKHQ 2110-1511-000 1.000 EA

61 2 30 0853 ASSY CAdLt FMO/SYNTH PCL-606 24B1089 A
Jl

1.000 EA
62 1050129 SCR PNH PHPS 4-40 X 1/4 SST 2.000 EA
63 4410387 RES 12K OHM 1/4W 104

R51
RC07GF123K 1.000 EA

64 4410411 RES 22K OHM 1/4W 104
R18

RC07GF223K 1.000 EA
65 4410486 RES 82K OHM 1/4W 104

R29
RC07GF823K 1.000 EA

06 4410429 RES 27K 0hM 1/4w 104
R42

RC07GF273K 1.000 EA
67 *♦410437 RES 33K OHM l/4w 104

R41
RC07GF333K 1.000 EA

68 4410353 RES 6.8K OHM k/hfi 104
R15

RC07GF682K 1.000 EA
69 4410452 RES 47k OHM 1/4W 104

R27.R30
RC07GF473K 2.000 EA

70 4410247 RES IK OHM 1/4W 104
R28♦R31♦R33♦R34,R37 ,R38

HC07GF102K
.R52,R55,R66

9.000 EA
71 4410379 RES 10K OHM 1/4W 104

R22 ,R24.R25»R26.R67
RC07GF103K 5.000 EA

72 4410270 RES 1.8K OHM 1/4W 104
R20

RC07GF182K 1.000 EA
73 4410262 RES 1.5k OHM 1/4* 104

R23
RC07GF152K 1.000 EA

74 4410254 RES 1.2K OHM 1/4* 104
Rx9 »R*^7

RC07GF122K 2.000 EA
75 4410080 RES 47 OHM 1/4W 104

Rod
RC07GF470K 1.000 EA

76 2091064 COVER BOTTOM EMO/SYNTH PCL-eOo 05C2688 D 1.000 EA
77 4410338 RES 4.7K OHM 1/4W 104

R12
RC07GF472K 1.000 EA

78 4410286 RES 2.2K OHM 1/4W 104
Ri4 .R43♦Rh5.R57

RC07GF222K 4.000 EA
79 *♦410015 RES 4.7 OHM 1/4* 104 RC07GF4R7K 4.000 EA



PARENT ITEM: 9302175 PAGE: h
DATE: 1/16/87

R48

REF COMPONENT COMPONENT DESCRIPTION QUANTITY o
NBR ITEM NBR e comments ENG.DRAWING NO. PER UM
80 4510004 RES 200 OHM 1/8 W IX

R59.R60
RN55E2000F 2.000 EA

81 4420162 RES 150 OHM 1/2W 10X
R62

RC20GF151K 1.000 EA
82 4410122 RES 100 OHM 1/4W 10X

R1»R2»R3»R17»R21»R35♦R36.R58
RC07GF101K- 8.000 EA

83 4410049 RES 22 OHM 1/4W 10X
R8»R16»R32,R39

RCO7GF22OK 4.000 EA
84 4410064 RES 33 OHM 1/4W 10X

R69
RC07GF330K 1.000 EA

85 4460010 RES 10 OHM 1/4W 5X
Rll

RC07GF100J 1.000 EA
86 4540183 RES SIP 4.7K OHM 1/4W 1 OX

R5.R7
750-101-4.7K 2.000 EA

88 1310093 CLIP PCL-606 05C2882 B 20.000 EA
89 2092047 FRAME FMO/SYNTH PCL-606 SEC 0503164 1.000 EA
90 2090967 FRAME BASE MODULE PCL-606 05C2867 E 1.000 EA
91 4410163 RES 220 OHM 1/4W 10X

R9.R70
RC07GF221K 2.000 EA

92 4410494 RES LOOK OHM 1/4W 10X
R40.R45.R54.R56

RC07GF104K 4.000 EA
93 2202307 ASSY COAX SM8/S-SMB PC/RT 10

J2 TO J4
2481091-3 Al 1.000 EA o94 2110237 HEATSINK TO-5 PUSH-ON

Uli
SU15B 1.000 EA

95 4460747 RES 15 OHM I/4W 5«
R64.R65

RC07GF150J 2.000 EA
96 4461018 RES 91 OHM 1/4W 5X

R63
RC07GF910J 1.000 EA

97 3090370 CONN 3 PIN SNGL ROW STR HDR
El

87224-3 1.000 EA
98 3250917 JUMPER MINI FOR 2 PINS=.025/.l

El
65474-001 1.000 EA

99 4460200 RES 2.7K OHM 1/4W 5X
R50

RC07GF272J 1.000 EA
100 4460259 RES 5.6K OHM 1/4W 5X RC07GF562J 1.000 EA

o



UP CONVERTER
Schematic 91C7384

91B7381
Assembly/Parts List 20C2934

20C2935
20C2944

The Up Converter module, 950 MHz, consists of three
separate subassemblies. 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 so
that the 1020 MHz LO signal and the 1090 MHz sum of the LO
and FMO signals are more than -60 dB below the 950 MHz
carrier frequency. The last subassembly is the Up-Converter
amplifier, 950 MHz, which is a three-stage broadband RF
amplifier with the first two stages operating class A linear
and the output stage operating in compression to minimize
any changes in gain over a wide temperature range.
The output of the 60-80 MHz frequency modulated oscillator
(FMO) (0 +/-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 ampli­
fied to a nominal +16 dBm output, 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 output power detector (CR1, R8, C14) is provided for the
Up-Converter amplifier. Relative power is detected and
relayed to the front panel meter via the Metering and Status
board. In the IPA LEVEL position, the front panel meter
shows a relative power indication for the Up-Converter
amplifier and should read in the shaded area of the lower
reference arc.

PCL-606/C
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o o o

3. COMPONENT LAYOUT:

Z. P.C. BOARD : SICbOYB

I. UNLESS OTHERWISE SPECIFIED:
RESISTOR VALUES ARE IN OHMS WATT, S */.
CAPACITOR VALUES ARE IN MICROFARADS

NOTES :

5

1
£
I

Moseley
Schematic, 890 - 960 MHz.
Up-Converter Amp.

TMa MMT. * 1/M, JO( t «, JOB X M
SCA4X1

CM 91C7384 | A
UM



(fmo im)
J3

(lsT L.O. in)

Z. COMPONENT LAYOUT: ZOCZ9W.

/. PC. BOARD: 5IC6OS).

WTE5:

o o

OUT )

5 Moseley
Schematic
Un-Converte Mixer

TMj MACT. ± 1/M, JOt x XM. jock X Mt, X VI*

! t ■wa MAUj

E S9 CMM• I KM
91B7381 | A



o o o

5

1
E1

Moseley
Assembly
Up-Converter 890 - 960 MHz.

TUi HUCT. * t/M, JS « 4M, JOB X X 1/f
MMI KM*<
CMK 20C2934 |aUM



USE SILVER BLARihE SOLDER SN per QQS51I OKI ALL

3. SCHEMATIC : 91C7384

a. pc e>o : sic<faO4a

I. UNLESS OTHERWISE SPECIFIED!
RESISTOR VALUES ARE IN OHMS, 1A W , 5 “/•
CAPACITOR VALUES ARE IN MICROFARADS

notes:

surface mounted components.
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MJStLeY ASS'JCL ATEo » INC.
Lil CaS LILIAN drive
SANTA UAkoAKAf CA 93117-3093
(30s) 9b8-9o21

PAGE: 1

OATS: 1/19/37

PAHcNT ITEM: 9302027 DESCRIPTION: ASSY U’-CONV AMP 890-960 MHZ
cNG.DRAWING NO.: 20C2935 C

REF COMPONENT
NdR ITEM NsR

COMPONENT OcSCRIPTION
£ COMMENTS ENG.DR AW ING NO.

QUANTITY
PER UM

1 Z09193Z FRAME UPCUNV AMP U5d3L16 B 1.000 EA
2 2091940 COVER ENCL JPCONV AMP 0583117 B 2.000 EA
3 3473810 PC 3 UP-CONVERTER AMP 51C5048 A 1.000 EA
4 Z301059 ASSY CA UPCuNV AMP 2481119 A 1.000 EA
5 4010971 CulL AIR 03-2056 A 1.000 EA
6 3090230 comm s.mo pc nr male 5Lkhu

J l ♦ j d
2110-1511-000 2.000 EA

7 4 3 3 0 u 8 a CAP FO THkU 50CPF
FlI.FLZ

2425001X500501A 2.000 EA
8 3630464 XT 2N3906

01
2N3906 1.000 EA

9 3040299 XT hXTR-3102
02

HXTR-3102 1.000 EA
10. -.050209 CHOKE RF 7.2 UH./-2O4

LL.L2.L4
0383012 d 3.000 EA

11 40203 6 o F=«kUX-CU8E 350 OHM
L5

VK 200 20/48 1.000 Ea
12 3610040 010 5002-2835 FAST

CR1
oOa2-2 835 1.000 EA

13 3731103 IC hYoRIO LIN AMP
AkI

MWA 310 1.000 EA
i 4 3 7 3 1171 IC hYuRIO LIN AMP

AR2
MWA 320 1.000 EA

15 4030067 PUT Cc°. Pl PIN IK OHM .aw
R 7

3385k- 1-102 1.000 EA
16 4450078 RcS id LH■*! L/d'^ 54

da
KCU5 UF180J 1.000 E A

17 .410353 RcS 6.BK OHM 1/4W lu4
R 3

KCU7 GFodzK 1.000 EA
i.3 44o0al2 Re S 130 Oh M 1/ 4 w at

R3
RC07GF151 J 1 .000 EA

19 4 46013 5 RES 6oO OhM L/4« a4
Rj

RCu7GFo61J 1.000 EA
20 44o0143 RzS 1K uhm ;/.w 54

R4
RCD7GF102J 1.000 E A

l. 1 4"»c-0Z 1 a d E S 3 X u MM 1 / 'd 54
dV

kCJ7oF 302 J 1 .000 EA
z2 4470053 ReS 390 OhM L/2w 54

Rz
kC20gF39L J 1.000 EA

13 .470C7o RES 4 70 OriM l/2w 5 4
R1

RC20GF.71J 1.000 E A
24 .3oOioL C«P .ulUF C-tlr,

C1«3 , C5 . k. 7 ,CL4
«1 jOdF1C3MP 5.00 0 E A

4 5 433077a CAP Chip z.z PF +/-.25PF ppj 100B2R2CP50GX 1 .OuO E A
CL2
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MjSeLcY ASSOCIATES. INC.
Ill CASTILIAN DRIVE
SANTA 3ARjARA. LA 93117-3093
(60S) 9o3-9o2i

PALE:
DATE: 1/19/87

PaRENT ITEM: 930206a DESCRIPTION: ASSY UPCONV MIXER 890-960
cNb.DRAWING NO.: 20C2944 A

RcF COMPONENT COMPONENT DESCRIPTION QUANTITY
NdR ITEM NBK & COMMENTS ENG.DRAWING NO. PER UM

1 0473381 PCS UP-CONV MIXER 390-9b0 51C6051 A 1.000 Ea
2 2091361 ENCL UP-CUNV MIXER 100-500 MHZ 05C2963 D 1.000 Ea
3 ->330138 MiXtR

U1
SRA-12 1.000 EA

4 3090230 CuNN SMa PC RT ANO
J2.J3, J4

MALE oLKHu 2110-1511-000 3.000 EA

o



o
FIRST LOCAL OSCILLATOR

Schematic 91D7288
Parts List 20D2828-1

The output LO signal is--derived from a crystal-controlled
oscillator which uses an oven-mounted crystal for frequency
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 out­
put impedance which reduces 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 QI. The third overtone crystal is

O temperature stabilized by a 65 degree 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 T1 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 funda­
mental frequency is further suppressed by an interstage
bandpass filter consisting of L15, C18 to C21, Lil, C24, L12
and C28.
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.
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 twoo
PCL-606/C
(960)

5-6



o
stages to the step-recovery diode multiplier by C38, C41,
and L17, 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 (L19), which is tuned to the desired output
frequency.
C44 provides a DC block coupling to the 50 ohm input of
output filter FL1. 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.

o
PCL-606/C
(960)
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MUScLcY ASSOCIATES. INC.
hi Castilian drive
SANTA BARBARA. CA 93117-3093
(BOB) 968-9621

PAGE: 1

DATE: 1/16/87

PARENT ITEMS 9301276 DESCRIPTION: ASSY LO 1ST TX 990-960 PCL-606
ENG.DRAWING NO.: 2002828-1 Hi

REF COMPONENT COMPONENT DESCRIPTION QUANTITY
NBR ITEM NBR L COMMENTS ENG.DRAWING ND. PER UM

1 3473063 PCB 1ST LU PCL-6O0 5105994 N 1.000 EA
2 2091148 ASSY MODULE COVtR CKT 1ST LO 05C2899 A 1.000 EA
3 2091015 FRAME 1ST LO RCVR/XMTR PCL-606 0502872 F 1.000 EA
4 £09096 7 FRAME BASE MODULE PCL-606 05C2867 E 1 .000 E A
5 £091130 ASSY MODULE COVER COMP 1ST LO 05C2898 A 1.000 EA
6 9020467 FcRHOX CUbE 500 OHM

L1»L2,L5.L7,L9.LI0*LI 3
VK200 10/38 7.000 EA

7 4020509 IDCTR MINI-RED .15UH 10X
L3

MR.15 LOX 1.000 EA
a 4020590 IDCTR 1.2 UH 10X

L9
9230-22 1.000 EA

9 4042057 IDCTR 10.5T BLK TYPE J
L6

1171 1.000 EA
10 4020o08 IDCTR MINI RED 9.7 UH

LB
MR 4.7 1.000 EA

ii 9020640 IDCTR MINI-RED .1 UH 5X
L11.L12

MR .10 5X 2.000 EA
12 9010672 COIL AIR 2T #18 .30 LH

L19
3-2046 c 1.000 EA

13 9100038 XFMR MCL T4-1
T1.T2

MCL T4-1 2.000 EA
14 3650079 RGLTR LM390T12/7812 VARV1.5A

VR1
LM340T-12 1.000 EA

15 3350253 OVEN XTAL PCL 1-16-8-65
HR1

PCL1-16-8-65 1.000 EA
16 1230986 STOP 1/9 RND 6-32 X 7/8 Al 8160-A-0632 2.000 EA
17 3250995 SkT PIN .0850DX.200L GOLD FIN

Y1
950-3286-01- 03 2.000 EA

18 3291051 FILTER FEED THRU LG ThO
FL1.FL2.FL3

859617-1 3.000 EA
19 3090230 CONN SMu PC RT ANG MALE BLKHO 2110-1511-000 1.000 EA

J2
20 £ 300812 ASSY CABLE 950 1ST LO PCL-606 £461085 A 1.000 EA
21 3290152 JACK TEST WHITE R ANGLE

TP1.TP2.TP3.TP4
9 30-101 4.000 EA

22 3730091 IC CA3G18 XSTR ARRAY
U1

CA-3018 1.000 EA
63 3690315 XT t-ET J310

QI .02
J310 2.000 EA

24 3690273 XT MRP9D1
Q3 ♦ 09

MRF 93 1 2.000 EA
£5 3630175 XT NPZN3B66 05W500M055V.9a

Qo
2N38o6 1.000 EA

26 £110005 HtATSlNK TO 5-9 11-12
05

NF-204 1.000 EA



PARENT ITEM: 9j0x276 PAGE: 2
DATE: 1/16/87

C7,C10,C12,C13,C19.Ci7,C23.C26,C27,C35,C36,C37,

RcF
NaR

COMPONENT
ITEM NBR

component Description
g comments ENG.DRAWING NO.

QUANTITY
PER UM

27 3600145 DIO 1N4154 25V 4NS SI 0035
CRl,CR2,CR3

1N4154 3.000 EA
28 36x0243 OIQ 5032-0130

CR4
HP 5082-0180 1.000 EA

29 4310272 CAP .01 50V X7R 10t., 5018EM50R0103K 13.000 EA

C5.C6

C42
30 4280079 CAP TANT EPOX-OIP 10/25V 204 1960106X0025KA 1 5.000 EA

C11,C16,C22,C25 ,C34
31 4280046 CAP TANT cPUX-OIP 2.2/35V 20X 1960225X00 35JA 1 2.000 EA

C9.C15.C31

32 4300125 CAP
C8

DISC N750 22PF 5X OTN-22 1 .000 EA
3 3 4300042 Cap DISC NPJ 6.aPF 0TZ-6R8 1.000 EA

C30
34 1050129 SCR PNH PHPS 4-40 X 1/4 SST 2.000 EA
35 1310093 CLIP PCL-60s 05C2882 S 16.000 EA
36 *.410478 RES 68K OHM 1/4W 104 RC07GF683K 1.000 EA

RZ9
37 4300133 Cap DISC NPO 22PF 54 DTZ-22 1.000 EA

C24
38 4300067 CaP DISC NPU 10PF 54 DTZ-10 3.000 EA

C19,C28,C29

39 4300182 CAP
C9

DISC •x PU 08PF 54 DTZ-68 1.000 EA

.0 4350658 CAP
C9O

CHIP 15PF 5% P90 100B150JP500X 1.000 Ea
41 4210084 CAP

C18
MICA UlP 18PF 54 OM-15-180J 1.000 EA

92 92U0069 CAP
C32

MICA DIP 100PF at DM-5-101J 1.000 EA
t3 4200010 Cap

czo
MICA U IP oPF */- 0.5 DM-5-060D 1.000 EA

44 920012 7 CAP
C21

MICA DIP 18 PF 5* UM-5-1 80J 1.000 EA
95 4370342 CAP VAR 2 .5- IdPF oXdl8000 3.000 E A

C39.C41

96 9350393 CAP
C44

chip 1 PF */-.lPF P90 100B1R03P500X 1.000 EA
97 4240024 CAP

C38
Gl iopf 54 UY01-100J 1.000 EA

48 9240040 CAP
C43

GL eOPF 54 UY01-200J 1.000 EA
99 9370201 CAP ■MIN VAR PC .8-10PC MVM010W 2 .000 EA

Rz

50 9310132 CAP
Cl,

DISC .Ol/aOV
C2,C3

UK-50-103 3.000 EA
3 1 44x0x22 RcS

Rl,
100 Ohm L/4>< xOt

R 1 0 , R 1 3
RC07GF101K 3.000 EA

52 94x0163 RtS 2Z0 OHM 1/4w 104 RCO7GF221K 1.000 E A



PARENT 1Tcm: 930127a PAGE: 3
□ATE: 1/16/87

REF
NbR

COMPONENT
ITEM NBR

component description
& comments cNG.DRAWING NO.

QUANTITY
PER UM

S3 4410361 RES 8.2K OHM 1/4* lOt
R3

RCO7GF822K 1.000 EA
54 441046U RES 5bK OHM 1/4* lOt

R30
RC07GF563K 1.000 EA

55 4410171 ReS 270 OHM 1/4W 10't
R5

RC07GF271K 1.000 EA
56 4410031 RcS 15 OHM 1/4W lOt

Ro»Hl 6,H17»R26»R27
RC07GF150K 5.000 EA

57 4410155 ReS 180 OnM 1/4* lOt
R8.R15

RC07GF181K 2.000 EA
58 4410030 RcS 47 OHM 1/4W lOt

R9.R22
RC07GF470K 2.000 EA

59 441023d ReS 2.2K OHM 1/4* 10*
Ril»Ri4.Rc1

RC07GF222K 3.000 EA
60 4410304 RES 3.3K OHM 1/4* lOt

R12
RC07GF332K 1.000 EA

61 4410247 RcS 1K OHM 1/4* lOt
Ri8.R23.Re5

RC07GF102K 3.000 EA
62 4410338 RcS 4.7K OHm 1/4'* lOt

R7.R19
RC07GF472K 2.000 EA

63 1090132 SCR PNH PHPS 6-32 X 1/4
VR1

SST 5.000 EA
64 4410221 RES 660 OHM 1/4* 104 RC07GF681K 1.000 EA

R4 -
6 5 4410106 RES 6o OHM 1/4* lOt

R28
RC07GF680K 1.000 c A

b6 4410023 RtS 10 uHM 1/4W lOt
RcO

RC07GF100K 1.000 EA
08 1090554 NUT HEX 6-32 SM PATT

VR1
1.000 EA

6 9 1090538 *SHR lK >Aa SR SST
VK1

1.000 EA
70 129018a SiL PaO

VK1
7403-09-FR-51 1.000 EA

71 4410213 ReS 5bO OHM 1/4*. lOt
RjI

RC07GF561K 1.000 EA
72 1130491 WSHR SST 5710-35-16 5710-35-16 1.000 EA
73 1641927 * BuSa 22UA 298 .300 FT
74 3340791 XTAL 51.000 MHZ PUL-606

Yx
TX 30A0079-1 0 1 .000 EA

75 4300013 CAP OiSv- NPO 2.2PF
C45

DTZ-2R2 1 .000 EA
76 44a1042 RcS 2K OHM 1/4* 54

R24 RC07GF202J 1.000 EA



RF AMPLIFIER
Schematic 91C7379
Assembly 20D2937
Parts List 20D2937

The RF Amplifier module-, is a three-stage power amplifier
designed to produce 6 watts nominal output power over the
890-960 MHz band when driven with a +16 dBm nominal input
signal. The heart of the module is a high gain UHF power
amplifier hybrid device (ARI) that exhibits excellent
stability and ruggedness. ARI provides 22 dB of adjustable
gain that is factory-set in the transmitter for 6 watts by
adjustment of Rl. Field adjustment of R1 is not recommended
since other design considerations will be compromised (i.e.,
DC power consumption, temperature stability, efficiency,
etc.). CAUTION: INPUT POWER MUST BE LIMITED TO +19 dBm (80
mW) OR PERMANENT DAMAGE TO THE MODULE MAY RESULT.
The final stage current monitor 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
Board for conditioning and then routed to the Metering and
Status Board for front panel indication at the PA Current
position. Normal indications should be .8-1.2 amp as read
on the meter bottom scale.
The seven-section low-pass filter following ARI is realized
in a semi-lumped configuration utilizing microstripline
inductors, open-circuited stubs and lumped capacitors C8 and
C9. The filter attenuates the second and third harmonic
emissions to better than -60 dBc per FCC requirements.
The dual-directional coupler is fabricated using stripline
technology to provide high-directivity, therefore assuring
accurate forward and reflected power sampling. Detectors
CR1 and CR2 provide DC meter samples for reflected and for­
ward power, respectively. These sample voltages are fed to
the Transmitter Control Board for conditioning and directed
to the Meter and Status Board for front panel meter indica­
tions. Forward power indication is 0 dB for nominal 6 watts
output. Reflected power indication is -10 dB for a well-
matched load and 0 dB for an open or short circuit.

PCL-606/C
(960)

5-8
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I. UNLESS OTHIRW1SI SPECIFIED:
RESISTOR VALUES ARE iN OHMS.

NOTE S:

Schematic
R.F.A. 960 MHz.

TWCl fWAOT. » im, JOI * M. JOS X JNL * y»*
MM KALCz

91C7379 | A
DM
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VIEW B-B

V«E*I C-G -2.
(M. EXPLODED VIEW 1 VlE-W D-D

.JD.' FZCZBOAKD'- J-/C 6OVZ -
0. SCHEMAF/C: 91C 737 9

I
COMPRESSION washer. (ITEM 35) TO BE INSTALLED WITH CARSE
DIAMETER AGAINST FLATWASHER (ITEM 36).

STAMPED PART HUMBER OH ITEM 7 TO BE. VISI BEE, FACING UP.

INSTALL ITEM 7 amo B before mounting components.

ITEM 35 TO be FULLY COMPRESSED AFTER TIGHTENING.

4-. USE SILVER BEARING SOLDER SHUT. PER 005 571 ON ALU SURUCE MOUNTED COMPONENTS.

AR I (ITEM IL) TO BL installed WITH HARDWARE (ITEMS 34,34,37) AS IN VIEW D-D. HARDWARE TO BE FINGER TIGHT
IM AT LEAST FOUR SEQUENTIAL STEPS. TIGHTEN TO SlIL LBS. ALTERNATING BETWEEN SCREWS IN AT LEAST FOUR SEQUENTIAL STEPS.

APPLY HEAT SINK COM POUND (DOW-CDRNING «>3AO) To AREA COMPLETELY UNDER AR I (ITEM It)-

/\ AREA UNDER AR I (ITEM IG) TO BE FREE OF PARTICLES BEFORE APPLICATION OF HEATSINK COMPOUND.



M u S 6 L c Y ASSUClATEi. INC*
1x1 CASTILIAN DKlVt
SANTA BARdAKA. CA 93117-3093
< 605 J 9o8-9o21

PAGE: x
DATE: 1/19/87

parent items 9302035 DESCRIPTION:
ENG.DRAWING NO.:

AiSY RFA 960 MHZ
2002937 A

REF
NbR

COMPONENT
ITEM NBR

component description
& COMMENTS ENG.DRAWING NO.

QUANTITY
PER UM

1 3473824 PCB RFA 950 MhZ 51C6042 8 1.000 EA
2 Z091957 COVcR ENCL RFA 0583118 8 1 .000 EA
3 2110335 HEATSINK RFA 960 MHZ 0503120 C 1.000 EA
4 2091965 plate input encl hfa 0583119 B 1.000 EA
5 2091981 Plate output encl rfa 0583149 8 1.000 EA
6 2350767 ASSY HARNESb RFA 960 MHZ 29C1064 A 1.000 EA
7 2091973 PLATE COVcR 01R COUPLER 0583121 A 1.000 EA
8 347383Z PCB DIRcCTIUNAL coupler 5186049 A 1 .000 EA
9 *.350070 Cap FD THkU 470PF 20*

C7Ol.C7O2.C72i.C722
54-304-002-471M 4.000 EA

10 3030178 CuNN TYPE N RCPT 1/8 OIA HOLES
J7O2

UG-5 8 A/U 1.000 EA
11 3030400 CONN SM6 oLKHD STH ML SLDR POT

J7C1
2019-1511-000 1.000 EA

12 3650363 RbLTR VARv 5.0A T03
VK1

LM338-K-STEEL 1.000 EA
13 1290162 SIL PAO

VR1
7403-09-FR-05 1.000 E A

14 1250190 COVER INSULATING TO-3
VKl

A22-2003 1.000 C A
15 3610284 010 ShIOGc 1OOV/25A

CKlul
MOAZ 50 1 1.000 EA

16 3731189 IC Hl GAIN RF PWR AMP
ARI

MHW808A3 1.000 EA
i 7 3610045 010 5u8z-Z835 FAST

CR1,CR2
5082-2 835 2.000 EA

18 40Z0368 FERhOX-CUoE 850 OHM
L1.l2.L3.L4

VK 200 20/48 4.000 EA
19 2 3.00 ^0 CAP TaNT EPOX-OIP 2.2/35V 20*

C15.C16
19oD225X0035JA 1 2.0U0 EA

ZO 42dOO53 CAP TANT EPOX-OIP 4.7/35V 10*
C2.C4 .Co

1960475XOO35JA1 3.000 EA
21 4350898 CAP CHIP 3.9PH +/-.Z5PF P90

Cd.C9
100B3R9CP500X 2.000 EA

z2 4350161 CaP .OluF Chip
Cl.C3.C5.C7.C10

wlOObF103MP 5.000 EA
z3 *t83001o PUT cer pc pin ZOO OHM .5w

Hl
3386R-1-201 1.000 EA

24 4590022 RES .16 OHM 2w 5*
RZ

b W H .lo 2 W 5 4 1.000 EA
Z5 -.480143 RcS 1K JHM 1/aw 5*

R4.R5
RCJ7GF1O2J 2.000 EA

4 O 4450037 RESISTOR 51 Ohm 1/8W 5*
R3 « Rb

RC05GF 510J 2.000 EA
z7 ' 3250214 SkT XsTH/lAM LST2202-2 1 .000 EA
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METERING AND STATUS
Schematic 91D7264

Parts List 20D2818-2 & -5

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 R1 though R8 are used as input adjustments.
Resistors R31 through R38 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 SI, U3, and
associated circuitry.
U1 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 U7. The output of this buffer is used by half
of U5 to indicate the polarity of the input signal (red
equals plus, and green equals minus). The output of U7 also
drives the absolute value amplifier.
Figure 5-1 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 U5, the meter
ballistics amplifier.
U5 acts as an attenuator and meter acceleration amplifier.
R9 is used to adjust the meter ballistics response. The out­
put of this circuit is connected to the meter through JI.

PCL-606/C
(960)

5-9
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-1.08 V 0 V
(+.3SV)' ( + .7IV)

Figure 5-1. 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. Uli is used as a TTL threshold detector.
R97 and R101 set the threshold at approximately 2 volts
referred to the input. U12 and associated circuitry are not
presently used.
Control Switch
RADIATE/STANDBY switch S2 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 A10-J1-C for remote indication of the RADIATE/
STANDBY mode.

PCL-606/C
(960)
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V R39
B CHANNEL MULTIPLEXER <o8O

INPUT 2 CAL
R7S/N-MV.

IOOTL
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X7
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12 *3
R3iR3O V'R-54

///PUT 7CAL.
Tdr^ji<$3!CCJ|

-Z5F

R8/ U3 MN iZ+5VPROBE INPUT CAL, PSA/8O-Q- /OKIN Q) CP8\tl 6SO

//TV/C6

,oow
PBS-

CR/674/93 /OK74^-Z.

.ooijsr
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o
‘IjScLcf ASSuClATE.it INC.
ill CASTILIAN L)rIV6
SANTA BARoARA, CA 93117-3093
(a0a» 968-9a21

PAuE: i

DATE: 1/19/87

PARcNT ITEM: 9204199 DESCRIPTION: ASSY. MTRNG tk STATUS Tx PCL-606
cNG.DRAWING NO.: 2002818-02 S

REF
NoR

component
ITEM NBR

COMPONENT description
£ COMMENTS ENG.DRAWING NO.

QUANTITY
PER UM

1 920500a SUBaSSY neuter mtrg/stat 00 2002818-05 S 1.000 EA
2 9410911 RcS 2cK OHM l/4w 10*

R31 .R33.R36.R37
RC07GF223K 4.000 EA

3 941033d RcS 9.7k OHM 1/-.W 10*
R32 »R39,R35

KC07GF972K 3.000 EA
4 941048a RES O2K OHM l/4« 10*

R38
RC07GF823K 1.000 EA

5 3390ol4 LED GRN 7-12tU0 DIFFUSED 75DEG
CR2 1

HLMP-3507 1.000 EA
6 3 39060a LED HOUSE P-C-LITE

CkZIHSG
PCR 740 CTP 1.000 EA

7 3190779 Sw UPUT ON none ON 577 2112
S«2

0601-201 1.000 EA
8 9410Z13 RcS 5aO OHM 1/9W 10*

R102
RC 07 GF 56 IK 1.000 EA

9 -.410122 RcS 100 OHM 1/4R 10* RC07GF101K 1.000 EAo 10 9310272
RdO
CAP .01 5uV X7R 10* 5018fcM50RD103K 1.000 EA
C93

o

ASSuClATE.it


MuSELcY ASSOCIATES. INS.
Ill CASTILIAN OKI'7c
Santa Barbara, la 93117-3093
(BOs) 9&8-9b21

PAGE : L

GATES 1/19/87

PARcNT ITEMS 9205006 description: subassy neuter mtrg/stat tJD
ENG.DRAWING NO.: 2002818-05 S

RcF COMPONENT
NdR ITEM NBR

COMPONENT description
£ COMMENT^ ENG.DRAWING NO.

OUANTITY
PER UM

1 3473048 PC3 METERING a STATUS PCL-606 51D5934 E 1.000 EA
3 8730173 IC i_M31dN OPAMP HISPEEO

Ud.u9,U10
LM-318N 3.000 Ea

4 3730215 IC LM1458N UPAMP DUAL
U5,U11

LM-1*.58N 2.000 EA
5 86o020b IC SN74*t2N oCD-DECIMAL

Di
SN7442N l.OUO EA

6 36o0*t20 IC SN74132N QU 2 IN NANO ST
U3

SN74132N 1.000 EA
7 366060 2 IC SN74193N BINUPDWNC02CLCK

U2
SN74193N 1.000 EA

8 36o 0139 IC MC14u5iP 8CH MUX R280 7V
U4

MC14051P 1.000 EA
9 8650132 RgLTR Mu79L05 05V 0.1A T092

U6
MC79L05 ACP 1.000 E A

1Q 8730723 IC NE5584AN OPAMP LU NOISE
U7

NE-5 534AN 1 .000 EA
11 3250016 SkT Dual IN LINc 8 PIN

U5.U7,Ud.u9,U10.Ull
6404 63 -1 6.000 EA

12 3250u2*. SKT DUAL IN LINE 14 PIN
U3

640357-1 1.000 EA
i 3 8250032 SKT DUAL IN LINc 15 PIN

U1.U2.04
640358-1 3.000 EA

1 7 *♦41002 3 RcS 10 UrtM 1/*»W 103
RZ1

RC07GF100K 1.000 EA
Id *♦*♦10049 RcS 22 UHM i/4w 103 RCJ7GF220K 16.000 EA

R16 »R 19 »R*. 5 . R*t9 » R54» R 55 ,R56.RoO
R76.R78.Ro2,R95

♦Ro8.Ro7.Ro8.R75 ♦
19 ■+410122 RcS 100 OmM 1/4a 104 RC07GF10.K 13.000 EA

R20.R23,RzA,R25,R26,R27,R28.R29
R92

♦ R30»R77,R79,R91 f
20 -410130 RES 120 Ohm 1/a^ 104

R70
RC07GF121K 1.000 EA

21 *♦410155 RES 130 Ohm 1/4* 103
R10.R103

RCU7GF181K 2.000 EA
42 •.4102 0 5 RcS 470 GhM l/4rf 104

Ri2.R14.R42
RC07GF471K 3.000 E A

24 *.410239 RcS 820 OHM 1/4* 104
RiOm.R1o5

HCU7GF821K 2.000 EA
45 *.41044/ RcS 1K OHM 1/-.W 10 4 kCJ7uFI02K 8.0u0 E A

R47.R53.R57,R59,R65,R71,R74.Ri0i
26 *.410262 ReS 1.5k UHM l/*tW 103

R*.O
RCJ 7GF152K 1 .ODO EA

27 *.410270 RcS 1.8K 0.MM 1/4W 104 RC07UF132K 1.000 EA



PARcNT ITEM: 9^05006 PAGE: z
DATE: 1/19/87

REF COMPONENT
NbR ITEM NBR

component Description
& COMMENTS

QUANTITY
ENb'.DRAWlNG NO. PER UM

28 4410387 RES 12K OHM 1/4W 104 RC07GF123K 1.000 Ea
R50

29 4410338 RES 4.7K OHM 1/4W 104 KC07GF472K
Rll.R13.R15 »R17.R18♦R42 »R43«R44»R52

9.000 EA
30 441034b RtS 5.6K UHM 1/4H 10* HC07GF562K

R72
1 .000 EA

31 4410379 ReS 10K OHM I/4w 104 RC07GF103K
Ro4.R81,R83.R84»R85

5.000 EA
3 2 4410395 RES 15K OHM 1/4W 104 RC07GF153K

R97
1.000 EA

33 441047b RES 60K OHM l/4w 104 RC07GFO83K
R51

1.000 EA
34 4410494 RES 100K UHM 1/4W 10* RC07GF104K

R5 8
1.000 EA

35 4410536 RES 220K OHM 1/4W 10* RC07GF224K
R46.R73

2.000 EA
3b 4410304 ReS 3.3K OHM 1/4W 10* RC07GF332K

R41
1.000 EA

38 4630729 PUT CER PC PIN 5K OHM .75W 20T 43P502T00O
R1»k2.R3.K4.R5.R6.R7.R8.R9

9.000 EA
39 4510145 ReS 10.OK OHM 1/Bw 14 RN55C1002F

R61 »R62.Rb 3.R69
4.000 EA

40 4210035 CAP MICA DIP 3PF +/- 0.5 OM-15-O3OO
C29.C35

2 .000 EA
41 -.210043 CAP MICA DIP 5PF ./- 0.5 DM-15-0500

C23
1.000 E;A

42 4210z66 CAP MICA DIP 100PF 54 0M-15-101J
C27.C34

2.000 EA
43 431007*. CAP DISC CER 27OPF DD-271

C2.C14.C15.blo.Cl9.C20.C21.G22
8.000 EA

44 4310272 CAP .01 50V X7R 10* 5018EM50RD103K
C10,Cll,C12,C13.C42.C45 .C46.C50.C51»C53

10.000 EA
45 4310264 CAP .1 50V Z5U 204 5020ES50RD104M

C1»C9,C17.C18,C26,C28»C30 ,C31.C36,C37«C40,C41.
C44.C52

14.000 EA

4b 42b003d CAP TANT eOUX-DIP 1/35V 20* 19bD105XC035HA 1
C24.C25.C32.C33

4.000 EA
47 4280046 CAP TaNT EPUX-D1P 2.2/35V 2u* 1960225X0035JA1

C38
1.000 EA

48 -.280053 CAP TANT =PUX-OIP 4.7/35V 10* 1960475X0035JA 1
C5

1.000 EA
-.9 -.2o0137 CAP Tant ePUX-DIP 47/20V i9oD476X0020PE4

C5.C4.Cb.C39
4.000 EA

50 4310280 CaP .001 10UV C315C102MIR5CA
C7.C8

2.0u0 EA
51 5600145 DIO 1N4154 25v 4NS SI 0035 1N4154

CXlu.CRll,CK12,CR13,CR14.CR15,CRlb
7.000 EA

52 5390014 LEO 1RN 7-12a)20 DIFFUSED 750EG hLMP-3507
Ck1,CR2.CR3»CR4.CR5.Ck6»Ck7.CR8.CR22.CR23.CR24

11.000 EA
53 3390598 LeD Dual bZl-9177 2.000 E A

CK17,uRxB



PaH-iMT ITEM: 9^0o006 pauE: i
GATE: 1/19/87

QUANTITY oRcF
NoR

COMPONENT
ITEM N0K

COMPONENT OcSCRlPTIUN
a comments cMG.OR AWING NO. PER UM

34 3390580 LEO DUAL (90)
CH9

550-3006 1.000 EA
□ 5 3 390o0t> L=D HuUSS P-C-LITe

CR1 .CR2.CR3.CR4.CR5 »C 86 ,CR7 ,CR9
CK2a.CR24

PCR 740 CTP
I,CH1 7»CR18» CK22.

13.000 EA

56 3190758 Srf UPDT (ON)-NONE-(UN)
Swl

0601-210 1.000 EA
o 0 402046 7 ferhOx cuaE 500 Ohm

L1.l2 »L3
VK200 10/33 3.000 EA

o2 3090347 CONN h PIN SMGL ROW RTANG HOR
JI

d7233-4 1.000 c A
o3 3090222 CuNN 12PIN SNGL ROW RTANG HOR

J2
1-87233-2 l.OGO EA

o4 3090255 CuNN 18FIN SNuL ROW RTANG HOR
J3

1-87233-8 1.000 EA
o5 3290152 JACK TEST WHITE R ANGLE

TP1
430-101 1 .000 EA

o7 4410221 RcS 630 OHM 1/4W 10*
R39,R94,R96

KC07GF681K 3.000 EA

o



TRANSMITTER CONTROL
Schematic 91D7285
Parts List 20C2834

The Transmitter Control board
functional sections:

— rt

1. Radiate control logic

is divided into three main

2. Final power amplifier (PA) current signal conditioner
3. Metering buffer amplifiers

Radiate Control Logic
The transmitter radiate control logic consists of QI, 01 and
their associated circuitry. This circuit will allow the
transmitter to radiate when the following conditions are
simultaneously met:
1. The front panel RADIATE/STANDBtf 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 (A10-J1) is at ground
potential. Either condition will appear as a ground
potential on JI pin 18 on the Transmitter Control
board.

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

3. Pin K of the back panel remote connector (A10-J1) 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
U1 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
amplifier (IPA) and RF amplifier (RFA) and thus allowing the
transmitter to radiate. The output from U1 also appears on
Jl pin 12 and is used to control the front panel RADIATE
status indicator.

PCL-606/C
(960)

5-11



PA Current Signal Conditioner
Differential amplifier U4 and associated circuitry condition
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 RE Amplifier module) is presented to the Trans­
mitter Control board on, J2 pins 3 and 4. The voltage
between TP2 and TP3, as measured with a floating voltmeter,
will be 0.1 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 JI pin 11.
Metering Buffer Amplifiers
The forward power sample from the RE Amplifier enters the
Transmitter Control board on J2 pin 2 and is amplified by
the first section of U2. The output of U2 pin 7 is fed to
JI pin 10 for front panel meter display. This output also
drives two buffer amplifiers (the second section of U2 and
the first section of U3) for remote metering and hot standby
purposes. These outputs appear on J3 pins 7 and 12.
The second section of U3 is used to buffer the EMO Synthe­
sizer AFC signal for a remote meter. The input to this
amplifier is from JI 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
U4. The output is sent to JI pin 9 for front panel meter
display.

PCL-606/C
(960)

5-12
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o
'jScLcY I«C.
Lil C*sr lulAM DRIVE
SanIA dARsARA. LA 93117-1093
(oOd) 9ad-9oZX

PAbE:
GATE: 1/19/97

parent item: ?2U4zi5 DESCRIPTION:
6 Vv».DRAWING NO.:

ASSY XMTR CONTROL
20C2834 G1

Ci.L3,CA.c5.C6.C7,C8.C13.C14.L15.Llb,C18,C2O,
Cz 1. C Z 3,C z 4.C2 5 , C26 ,C 27 .C28 ,C29 .C 30 ,0 31 . C 32 .C 33

HcF COMPONENT COMPONENT DESCRIPTION QUANTITY
NbR ITEM N3R s comments ENG.DRAWING NO. PER UM

1 3473121 PC8 XMTR CONTROL ASSY 51C5952 F 1.000 EA
2 309029 7 CONN 18 PIN SNGL ROw STR HDR 1-87224-8 1.000 EA
3 109034 7 CONN 4 PIN SNuL ROW RTANG HOR

JZ
87233-4 1 .OuO EA

4 30a022Z CuNN 12PIN SNGL ROW RTANG HDR
33

1-87233-2 I.000 EA
5 323 002 a SKT DUAL IN LINE 14 PIN

'31
640357-1 1 .000 EA

6 J 2 3001a SkT DUAL IN LINE d PIN
UZ.U3.U4

640463-1 3.000 EA
7 3 bo 1139 IL.TRIPLE 3-INPUT ANO GATE

U1
DM7411N 1.000 EA

8 3 730215 IC LM1458N UPAMP DUAL
Uz »U3

LM-1456N 2.000 EA
9 3 7oO9d3 I L M 3 5 *5 N

Uh
LM358N 1.000 EA

10 163 045 o XT ZN1904
OX

2N3904 1 .000 EA
x2 4'02046 7 F^Kp^Ca CUjE SUO Ohm

Ll»L2»L3fLHfL5tu5»L7
VKZOO 10/38 7,000 EA

1 3 a3iCz7Z Cap ,ul 53V X7R 104 5018EM 5ORD 103K 25.000 EA

Ra.Rxj.Rlz.R13.R17,813.R21.R25.R26.R3x.R33.R43.
Ra6 . P.4 7 ,Ra d

1 A 4 31026 a CaP • x aCv z5u 204
CZ.L1J.L11.C12.C17.C19.C22

50Z3ES50K0104M 7.000 EA
1 5 a280_/5 j Cap TanT =PiJX-DIP 4.7/35V 10*

C9
x9s0475XJ0353A1 1 .000 E A

L 7 AAXOlZZ RxS ICO OhM 1/4W 19* RCJ7GF 101K 15.0u0 EA

R 7 , k 5 z > n. 5 .

x 3 44X0049 RcS 2Z JHM 1/4W 10*
R9.W14.R2z.R2a.R23.k3Z.

RC07GF22uK
R4a♦R4 a,R5U

9.000 EA
19 44X0Z05 HcS 4 70 On-’ l/4w 10*

Rll
kC0 7>jF 47 1K 1.000 EA

z 3 .41CZ84 KcS 1.2k JHM x/4W lu*
Ra

RCJ7GF 122 K 1 .000 EA
Z 1 4410Z33 R=S 2.2k uhm 1/aw 10*

Rz.R3.R6.R8.RZ0
RCO7GFZ22K 5.0-30 EA

22 -.410133 4cS a,7k oh 3 1/aW 10* kCJ 7 GF 47z K 3.000 EA

4 15 > J j a

z 3 h *♦£ C 3 7 'i Rzd luK Cam
Rx9,P27,k17,

l/4„
R5 3

104 KC07bF 103K 4.000 EA

Z4' H^lO-1X RzS ZzX UH-M 1/ 4w 104 RC07bFZ21< 2.000 EA



PAGE: 2.
DATE: 1/19/87

PaRcNT ITEM: 92)-.2 15

RcF component component description QUANTITY oNdR ITEM N8R & CCMMentj ENG.DRAWING NO. PER UM
25 4410346 RES 5.6K UHM 1/4W 1Ot

R16 ♦ R j 9
KC07GF562K 2.000 EA

Z b 4410080 RcS 47 OHM 1/4W lOt
R1 »K49

RC07GF470K 2.000 EA
2 7 4510061 RES 1<OZK 1/8W

Rj^fRJbfR^OfR**! •'
RN55C1021F 4.000 EA

28 *.510180 RcS 22.IK OHM 1/8* it
R30.R42

RN55C2212F 2.000 EA
z9 4510293 RES 2.00K OhM 1/3* It

Rj9
HN55C2001F 1.000 EA

30 4410163 RES 220 OHM 1/4* 10*
R23.R29

HC07GF221K 2.000 E A
3 1 *.41 0*t03 RcS IbK OriM 1/4* 103;

R31
RC07GF182K 1.000 EA

32 329015Z JACK TEjT white r angle
TP 1 fTP2,TP3

430-101 3.000 E A

o



TRANSMITTER POWER SUPPLY
Schematic 91C7350
Parts List 21C2825

20C2817-1

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 per­
sonnel.

The ac power connector includes an RF filter. The trans­
former primary windings can be wired one of four different
ways, which allows the user to select one of the four input
voltage ranges

Nominal
Voltage
(rms)

listed below:
Minimum
Voltage
(rms)

Maximum
Voltage
(rms)

Line
Fuse

100 90 110 2 A
120 108 132 2 A
220 198 242 1 A
240 216 264 1 A

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.
If the operating voltage is changed, change the fuse to
agree with the above list.

PCL-606/C
(960)

5-13



The Power Supply module includes the rectifiers and regula­
tors for the +15V, -15V, and +5 V supplies. The rectifier
and regulator for the 12.5 V supply are mounted on the RF
Amplifier heat sink. Note: R5 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. JI provides an unregulated +9 V used to power
the crystal oven for the first LO crystal.

PCL-606/C
(960)

5-14
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MUSxUEY AjSUClATcj. I NO.
Lxl CaSTILIAN DkIvE
SANTA dARsARA, CA 93117-3093
(605) 9o8-9o21

PAGE: £
DATE: 1/19/87

PaRcNT ITEM: 9203597 DESCRIPTION: ASST XMTR PCL-605
cNb.DRAWING NO.: 20C2317-1 U

Cl»L3«C4.c6»C7 »C 8

RtF COMPONENT
NoR ITEM NBk

COMPONENT DESCRIPTION
£ COMMENTS ENG.DRAWING NO.

QUANTITY
PER UM

2 3972793 PC3 POWcR SUPPLY TR S PCL-606 51C5933 H 1.000 EA
3 9270097 Cap P*R LYTIC 9000/30V 36OX90ZGO30AA2A 3.000 EA

C2.C5.C9
9 93b0o8Z CAP LYTIC 7Z00/30V 31d6dA 722OO3OBP 1.000 E A

C13
5 *t2d0096 cap tant epjx-dip 2.2/35V 20% 19o0225X0035JA 1 6.000 EA

R2 »R6

6 ‘-f2oOZ99 Cap TANT ePOX-OIP
CH

10/50V T3b8Cl 06M050AS 1.000 EA
7 9310132 CAP DISC .01/50V

C19
UK-50-103 1.000 EA

8 9280251 Cap tant epox-dip
C12

2.2/5QV T368o225 MO 50AS 1.000 EA
9 99x0379 RES luK OHM 1/9*

R1
104 RCO7GF1O3K 1.000 EA

xQ 9o3 0 79 5 POT CcR PC PIN 2K
R 6

OhM .5W 25T 69*202 1.000 EA
x 1 99o0d2J RES 160 OHM 1/9*

Rt
54 XC07GF181J 1.000 EA

12 991033d PES 9.7K OHM 1/9* 104 RC07GF972K 2.000 EA

JlfJ3.J*t.JbtJ7.jl0.J13.J19.JldtJlo*J17.Jld«J19

1 3 99 1009 9 RcS 2Z ohm I/9W 104
R3

KC07GF220K 1.000 EA
19 J510C03 013 1U0Z cDJV 1A SI D039

C X1 ,CX9,Cr\5 » CX 8
1002 9.000 EA

16 3 o100 7d 013 BXIoGc 100V 2A
CK2.CR3

MOa-zO1 2.000 EA
Id 3630*t5b XT ZN39J9

■J 1» d 2
2N3909 2.000 EA

19 t0c0967 FcR.ROx CUoE 500 OhM
L1.L2.L3•l9 . L5

VKZOO 10/38 5.000 EA
zC 3290a30 LOG GNO d 3o 13.000 EA

TP5

z 1 3290020 T-S T
TP*.

PT dLK VcRT 105-0853-001 1.000 EA
Z2 32 90J d 7 Tc 'S T

TP3
PT dLUc VERT 10b-u3o0-001' 1.000 EA

z 3 i2 9 009c T = S I
TP2

PT Rc0 VcRT 105-0852-001 1 .000 E A
49 3Z9OIII test

T P □
PT *hITE vert 105-0851-001 1 .000 EA

Z5 3 2 9 00 5 3 TcS T
TP1

PT Or* A N G c VERT 105-0856-001 1.000 EA
Zb 329003d TcST PT RxOrtN VERT 105-0868-001 1.000 EA



PAuE: 2
DATE: 1/19/87

PAkcNI 1T = m: 94?35*7

o REF COMPONENT
NoR ITEM NBR

COMPONENT DESCRIPTION
C COMMENTS ENG.DRAWING NO.

QUANTITY
PER UM

£ 1 1290183 SIL PAD
VR1,VR2.VR3

7403-09-FR-51 3.000 ea

ZB 21 10^78 HEAFSINK
VR1.VK2.VK3

oO 34 8-T T 3.000 EA
<9 3090z7i conn izpin sngl row str hdr

35.J8.J9
1-87224-2 3.000 EA

30 1050129 SCR PNH PHPb 9-40 X 1/4 SST
VR1.VR2

2 .000 EA
31 105059u NUT HcX 4-4G 1/9 PLATS SST

VK1»VR2
2.000 Ea

3 3 3 65 0Z2 3 RULTR UA7913UC 15V 1.5A TO22O
VR3

7915OC 1 .000 Ea
j4 3650173 RULTR UA7a0sUC 05V 1.OA TO22O

VRI
OA 78 05 UC 1.000 EA

35 3650Z07 RULTR Ua7o15UC 15v 1.5A TQ220
VR2

7815UC 1.000 Ea
36 309039b Conn pin sngl row str hoR

J12
87224-4 1.000 EA

37 3090578 CONN bTRAlGrtT SIN ROW. 8 PIN o5502- 108 2.000 EA
JZ. j! 1

38 10905 5 9 NuT HCX 6-3Z bM PATT
VR3

1.000 EA

o 39 >. 090955 SCa SlTj o-32 X 1/4 NYL
VK 3

1.000 EA
tO 10 50o29 WaHx LK ti-t iNTL T CD PL

VkI» Vk2
2.000 EA

42 1150010 SuR Bum SlTj 10-3z X 1/9
C^,C5,C9,C13

8.000 EA
t3 1150127 «bi-!K LK PIO INTL T 8.000 EA

CZ.G5.C9»cl3

o



o
PRESELECTOR FILTER
Schematic (N/A)

Parts List 20C2826

The signal received the antenna is passed to a bandpass
filter, the preselector filter. This filter is tuned to the
STL band at 940 to 960 MHz. Signals out of band are
rejected by at least 70 dB.
The preselector filter is a five-element, interdigital band­
pass 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/C
(960)
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PREAMPLIFIER AND FIRST MIXER
Schematic 91D7274
Parts List 20D2827

The Preamplifier and First Mixer module has been designed to
provide optimum service in the most hostile RF environments.
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 the
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 quiescent condi­
tions .
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 also matched for best noise performance. The input
characteristics of this device provide a low VSWR termina­
tion of the mixer at the IF frequency. The amplified IF
signal is bandpass filtered and impedance matched to the 50
ohm output.

PCL-606/C
(960)
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o
R F ATTENUATOR
AtMUST -ISVOC

U2
70 MH

OUT

NOTES*

L UNLESS OTHERWISE SPECIFIED:
RESISTOR VALUES ARE in OHMS, 1 Z4 WATT, IO•/•
CAPACITOR VALUES ARE IN MICROFARADS.

2. P.C. BOARD SIDS943.
1. COMPONENT LAYOUT 2OD8B27

950 Pre-Amp & Mixer



o
•MJScLcY AoSuClaTEj. INC.
Ill CaSFIlIaN DRIVE
Santa daroara, ca 93117-3093
(o05) 9o8-9o21

PAuE: 1

CATE: 1/19/87

parent item: 9301263 DESCRIPTION: ASSY PR EAMP/1uTmx 950MHZ PCL6
END.DRAWING NO.: 2002827 N

RcF COMPONENT COMPONENT DESCRIPTION
tl COMMENTS ENG.DRAWING NO.

QUANT ITY
PER UMNoR ITEM N8R

1 3473055 PUB PREAMP/t^T MIXER PCL-oOb 51U5943 H 1.000 EA
3 3350188 MI XcR

01
SRA- 12 1.000 EA

4 Z 300809 AoSY CAuLt 950 PREAMP PCL-606 2461084 A 1.000 EA
5 3o30225 XT PSZN44U2 .35W150MO9OV . 6A9P

Q2 ♦ w5
2N4402 2.000 EA

6 3690281 XT hXTR-3101
Q3»u4

HXTR-3101 2.000 EA
7 3690307 XT 0310

Q1
U310 1.000 EA

3 3510235 010 HPND-9106
Cm2

HPND-4166 1.000 EA
9 3291069 FILTER t-EED THRU SM IHO

FL1»Fl2»Fl3
059619-1 3.000 EA

10 *t 3<t20b 5 IUCTR .482 UH 8.5T GR TYPE E
L3

T7-116 8.5T3/8E 1.000 EA
1 1 -.020509 IDCTR MINI-RED .15UH 104 MR.15 104 1 .000 EA
12 9OZ 04o 7 FERR Jx uUaE 500 OhM

Li.l2
VKZOO 10/38 2.000 EA

13 43G0G 3 Cap OISu NPJ 9.7PF
C9

DTZ-4R7 1.000 E A
14 9 3o052o CA° CHIP 33JPF 5% P90 100'333 1J P 5 00 X 11.300 EA

C9,^1j,C13,C14,C15.C15»C17.C13»C19.C20.C21
15 9310132 Cap DISC .0i/50v UK-50-103 3.000 E A

Cl.i_z »C3
1 6 -t2o0053 Cap

C5.I
TaNT tPUX-UlP 4.7/35V 10%

.1 1.C1Z.C2Z
19oD475X0035jA 1 4.000 EA

1 7 4210183 CaP
Co

MICA DIP 97PF 54 UM-15-470J l.OuO EA
1 8 9310272 CaP .01 5uV X7R 10% 5018EM30R0105K 2.0u0 EA

Co. C 7
19 9630299 POT CER PC

R13
PIN 1 OK UHM .7ow 3C05P-1-103 1.000 EA

ZO 1130991 WSHR SST 3 710-35-1'6 □710-35-16 2.300 EA
Z1 -.410497 R cS 1 K UH M i/9W 10% KCO7UF1O2K 4.000 EA

Ri .Ko ,R7 .Hl2
42 -.4o Ou 3 6 R=S 51 UHM 1/4W 5%

R 3 ♦ R 1 5
kC07uF510J 2.000 EA

23 t4oCz91 K=S 8.2k uHM 1/4W 5%
R 7 . R 10

RCD7GF822 J 2.000 EA
24 190 029 4 RES 4.7K UHM I/9W 54

Ra .AL 1 .RL-t
RCO 7 GF 974 J 3.000 EA

25. 94o0o 5 5 KzS 120 UhM l/4„ RCO7GF121J 1.000 EA
R9



PAGE: z
DATE: 1/19/87

uA RENT iTcM:

c F CUMPONEimT CuMPCNENT DESCRIPTION ^UANTITY o
N^R ITEM Ni3R d COMMENTS ENG.UR AWING N3 . PER UM
^6 9910122 RES 100 OHM l/9« 104

R2
HC07UF 101K 1 .OuO EA

Z7 *.910320 RES 3.9* OHM i/9W IOS
R3

RC07GF392K 1.000 SA
dd 1050129 SCR PNH PhPS 9-90 X 1/9 SiT 2.000 EA
29 1310093 Clip PCL-oOb 05C2882 3 16.000 E A
30 3090Z3U Conn sms pc rt ang male blkho 2110-1511-000 2.000 EA
01 2202315 ASSY COAXbMo PC/RTSM3/RT 12.25

J3- J3
2461092-1 Al 1.000 EA

32 i 5 o02 2 6 TOG TEFLON 20AWG NAT
R1.L1 «L2

TFT200-20 .250 FT
o3 329015Z JaCk TEST WHITE P ANGLE

TP1
930-101 1 .000 EA

39 2091903 CGVcR MUCULc P’tAMP/lST MIX 05C2939 A A 2.000 EA
3 7 d 091099 FrtAME PkEaMP/mIxER KX PCL~606 0502 875 F 1.000 EA
^8 2090967 fka.me base mjulile pcl-606 05C2E67 E 1.000 EA

o



FIRST LOCAL OSCILLATOR AND MULTIPLIER
Schematic 91D7288
Parts List 20D2828

The output LO signal is derived from a crystal-controlled
oscillator, which uses an oven-mounted crystal for frequency
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 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 QI. The third overtone crystal is
temperature stabilized by a 65 degree C proportionally con­
trolled 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 oscilla­
tor, preventing frequency pulling when adjusting the multi­
pliers.
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 T1 and fed to the bases of
two transistors of integrated array U2. 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 fundamen­
tal frequency is further suppressed by an interstage band­
pass filter consisting of L15, C18 to C21, Lil, C24, L12 and
C28.
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.
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 C38, C41,
and L17, and then by C43 and L18. The diode self-bias
current is determined by R25.

PCL-606/C
(960)
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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 fre­
quency.
C44 provides a DC block arid coupling to the 50 ohm input of
output filter FL1. 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)
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MUScLeY ASSOC!ATco ♦ INC.
i.i Castilian drive
Santa dARdAKA. a 93117-3093
(d05) 9od-9t>21

PAGE: 1
□ATE: 1/16/87

parent item: 9301276 DESCRIPTION: ASSY LO 1ST Tx 990-960 PCL-606
cNG.DRAWING NO.: 2002828-1 R1

RcF COMPONENT COMPONENT DESCRIPTION (QUANTITY
NdR ITEM NBR E COMMENTS ENG.DR AWING NO. PER UM

1 3473063 PC a 1ST LD PCL-6O0 5105944 N 1.000 EA
2 2091148 ASSY MODULE COVER CKT 1ST LO 05C2899 A 1.000 EA
3 2091015 FRAME laT LO RCVR/XMTR PCL-606 0502872 F 1.000 EA
4 2090967 FRAME BASc MODULE PCL-606 05C2867 E 1 .000 E A
5 2091130 ASSY MODULE COVER COMP 1ST LO 05C2898 A 1.000 EA
6 4020467 FERkOX CUdE 500 OHM

L1.L2»L5»L7,L9»L1O»LL3
VK200 10/38 7.000 EA

7 4020509 IDCTR MINI-RED .15UH 104
L3

MR.15 104 1.000 EA
8 4020590 IDCTR 1.2 UH 104

L4
9230-22 1.000 EA

9 4042057 IDCTR 10.ST BLK TYPE J
Lo

1171 1.000 EA
10 4020608 IDCTR MINI RED 4.7 UH

Ld
MR 4.7 1.000 EA

1 1 4-OZ Oo*t 0 luCTR MINI-RED .1 UH 54
Lil »L12

MR .10 54 2.000 EA
12 4010872 COIL AIR 2T ,-318 .30 LH

L14
3-2046 c 1.000 EA

13 4 10003d XFMR MCL T4-1
T1.T2

MCL T4-1 2.000 EA
14 3 6 3 00 7 4 RULTR LM3t0T12/7812 VARV1.5A

VR1
LM340T-12 1 .000 EA

15 3350253 OVEN XTAL PCL 1-10-8-65
HR1

PCL1-16-8-65 1.000 EA
1 t> 12 1098t> STDF 1/4 kND o-32 X 7/8 AL 8160-A-0632 2.000 EA
i 7 3250495 SkT PIN .U850UX.200L GOLD FIN

Yi
450-3286-01- 03 2.000 SA

i d 1291051 FILTER FEED Th RU LG THO
FLI,FL2,FL3

859517-1 3.000 EA
19 3090230 CONN SMd PC RT ANu MALE 3LKH0 2110-1511-000 1.000 EA

J2
20 2300812 ASSY CAbLc 950 1ST LD PCL-606 2481085 A 1.000 EA
cl 3290152 JACK TEoT WHITE R ANGLE

TP1 ,TP2,Tp3,TP4
4 30-101 4.000 EA

22 3730041 Iv K.A3O18 XoTR ARRAY
UL

CA-3018 1.000 EA
23 3640315 XT |-ET J310

01»u2
J310 2.000 EA

24 3640273 XT MRF901
■J3.^4

MRF 90 1 2.000 EA
25 36301 75 XT NP2N38O0 05W5OOMO5oV .4A

■15
2N38o6 l.OJO EA

26 2110005 HcATSINK TO 5-9 11-12
’J a

NF-204 1.000 E A



P.RcNT iTeM: 9o0,.276 PAGE: 2
DATE: 1/16/87

C7,C1O.C1Z«C13,C14,CT7,C23,C2o.C27,C35,C36,C37,

RtF
NoR

COMPONENT
ITEM NBR

component description
£ COMMENTS ENG.DRAWING NO.

QUANTITY
PER UM

27 3600145 DIO 1N4154 25V 4NS SI 0035
CR1,CR2,CR3

1N4154 3.000 EA
2 8 3610243 DIO 5082-0180

CR4
HP 5082-0180 1.000 EA

29 4310272 CaP .01 50V X7R 104. 5018EM50RD103K 13.000 EA

C5 ,C6

C42
30 4230079 CAP TANT EPOX-DIP 10/25V 204 1960106X0025KA 1 5.000 EA

C11♦C16,C22,C25,C34
31 426004O CAP TANT tPUX-DIP 2.2/35V 20X 1960225X0035JA1 2.000 EA

C19,C28,CZ9

32 4300125 CaP
Cd

DI SC N750 22PF 5% DTN-22 1.000 Ea
33 •.300042 CAP

C30
DISC NPU 6.8PF DTZ-oRd 1.000 EA

34
35

1050129
1310093

SCR
CLIP

PNH
' PCL

PhPS 4-40
-oOo

X 1/4 SST
05C2882 8

2.000
16.000

EA
EA

36 4410476 RES
R29

6dK OHM 1/4W 104 RC07GF&83K 1.000 EA
37 4300133 CaP

C24
DlSo NPU 22PF 54 DTZ-22 1.000 EA

38 .300067 CAP
C..C

DISC
15.C

NPU 10PF
3i

54 DTZ-10 3.000 EA
39 .30018 2 CAP

C9
DISC NPU &8PF 54 OTZ-68 1.000 E-A

40 4350658 CAP
c.o

CHIP 15PF 54 P90 1003150JP500X 1.000 EA
41 .210084 CAP

Ci8
MIC. DIP 18PF 54 DM-15-180J 1.000 EA

42 42J03o9 CAP
C32

MICa DIP 10GPF 54 DM-5-101J 1.000 EA
4 3 4 20 Ou 1 J CaP

C20
MICA DIP 6PF +/- 0.5 OM-5-ObOO 1.000 E A

.200127 CAP
C21

MICA DIP 18 PF 54 DM-5-180J 1.000 EA
45 4370u42 CAP VAR 2.5-laPF GXdl8000 3.000 EA

Cu9,C41

.6 4350393 Cap
C.4

Chip 1 PF */-.lPF P90 1008 IR08P500X 1.000 EA
.7 .240024 CAP

C38
GL 10PF 54 UY01-100J 1.000 EA

4b 42.0040 Cap
C.3

Gl <10PF 54 OY0I-200J 1.00 0 EA
.9 .370201 Cap MIN VAR PC .d-LOPC MVM010 W 2.000 SA
50 4310132 CAP

Cl,
CISC .01/50V

u2 ,C3
JK-50-103 3.000 EA

5 1 .410122 R = S
R1,

100 OhM 1/4 w 10 4
H 10 ,K 1 3

RC07GF101K 3.000 EA
52 .410163 RcS 220 OhM L/4w 104 KCO7GF221K 1.000 EA

R2



P A R c N T 1 T c M: 9301276 PAGE: 3
DATE: 1/16/87

R24

Rc F
NoR

COMPONENT
ITEM NBR

COMPONENT DESCRIPTION
& COMMENTS E'NG. DRAWING NO.

QUANTITY
PER UM

53 4410361 RES 8.2K OHM 1/4W 10%
R3

RC07GF82<rK 1.000 EA
54 4410460 RES 5oK OHM 1/4W 10*

R30
RC07GF563K 1.000 EA

55 -.410171 RcS 270 OriM 1/4W 104
R5

RC07GF271K 1 .000 EA
56 4410031 RcS 15 OHM 1/4W 10%

Ro♦R16.R17.R26 .R27
RC07GF150K 5.000 EA

5 7 4410155 RcS IdO OHM 1/4W 104
R8.R15

RC07GF181K 2.000 EA
58 4410080 RES 47 OHM 1/4W 10%

R9.R24
RC07GF470K 2.000 EA

59 441028a RcS 2.2k UH.M 1/4W 10%
Ril .R14.R21

RC07GF222K 3.000 EA
oO 4410304 RES 3.3K OHM 1/4W 10%

R12
KC07GF332K 1.000 EA

61 4410247 RcS IK OHM 1/4W 10%
Ri8.R23.R25

RC07GF102K 3.000 EA
o2 4410138 RcS 4.7K OHM l/4rf 10%

R7 ,R19
RC07GF472K 2.000 EA

63 1090182 SCR PNH PHPS 6-32 X 1/4 SST
VR1

5.000 EA
4410221 RcS 680 OHM l/4w 10% RC07GF681K 1.000 EA

R4 -
65 44i010o RcS 60 JHM 1/4W 10%

R2 3
RC07GFo80K 1.000 EA

 b 4410023 RcS 10 OHM 1/4W 10%
R20

RC07GF100K 1.000 EA
08 1 0 9 0 □ 5 4 NUT Hex 6-32 SM PATT

VR1
1.000 EA

69 1090538 nSHH LK 6o SR SsT
VR 1

1.000 EA
70 129013a S1L PAD

VR1
7403-09-FR-51 1.000 EA

71 4410213 RcS 5oO OHM l/4w 104
Rol

RC07GF561K 1.000 EA
72 1130491 W5HR sST 5710-35-16 5710-35-16 1.000 EA
73 1641927 W BuSS 220A 293 .300 FT
74 3340791 XTAL 61.000 MHZ PCL-606 TX

Y1
30A0079-1 D 1.000 EA

75 4300018 CAP DISC NPU 2.2PF
C45

0TZ-2R2 1 .000 Ea
76 ♦ 4u 1042 RcS 2K OhM I/4W 5% RC07GF202J 1.000 c A



o
double converter

Schematic 91D7382
Parts List 20D2945-0 & -1

Most 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 band­
width of the IF circuit is user selectable with jumpers E2
and E3 which select either a wide or narrow IF filter. This
does not change the gain of the IF. The 10.7 MHz signal is
converted to the third IF frequency at 3 mHz, bandpass
filtered, and passed to the output.
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 ampli­
fiers. 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 U1 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 (L8, C21, L10 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 FL1 is set by R10.
The 10.7 MHz IF filters FL1, FL2, and FL3 are linear phase
monolithic ceramic resonators. L13 and C31, L19 and C49,
and L14 and C37 allow slight adjustment of the center
frequency of the filters to align both filters on the IF
frequency. Amplifiers U2 and U3 maintain the signal level
through the filters. Inductor L15 and capacitor C43 form a
harmonic and noise filter for the third mixer.

PCL-606/C
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o
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 out­
put signal is sent to the FM Demodulator module. '

o

PCL-606/C
(960)
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P *Rc N T 1 Tel: 9jOzO 76 PAGE :
CAFE: 1/16/dZ

R = F COMPONENT
NdR ITEM N3R

COMPONENT DESCRIPTION
e. comments

QUANTITY
ENG.DRAW ING ND. PER UN

31 4220075
32 4310132
33 4350516
34 4210175
35 4240196
36 4370201
37 4 35 05 00

3 0 4350706
39 44o005i
•.0 44o0620
41 44oOd 3 6
h2 44o0192
43 4460317
44 44o 0612
h5 44o073o
46 44o003o
47 440 OzOU

46 44o0o55
49 4460a71
50 4130035
32 Z2U2Z99

53 40z0517
54 404UO24

3 5 40Z0525
5 5 hOZ 045 i
5 7 40z054I

CAP MICA JIP 1600PF 54
Ch5
CAP DISC .O1/5OV
C1.C2.C4
CAP CHIP .5 PF +/-.1PF P90
C12
CAP MICA UlP 43PF 54
Co.ul7
CAP 3.0 PF «-/- .1PF W/LcAUS
Cid
CaP MIN VAR PC .3-10PC
Cd.ClU.Cij.C16
CAP ADJ 5-6UPF
C31.C37
CaP ChIP 1*/-.25PF P90 w/LEADS
Cd.C15

0M-19- 162 J
UK-50-103
10DB0R5BNM$500X
DM-15-43OJ
10033R0BNMS500X
MVM010*
GXDaOOOO
100B1ROBNMS500X

RcS 100 Ch M 1/4* 54
Rj,K6»Rd»H12. K 25
RcS laO OHM 1/4* 3%

R5.R22
RES 3 30 OhM 1/4* 5 4
KxO.R 17,RzO
RcS 2.2k Ohm 1/«.W 54
R9
RcS 10K ChM l/4« z>4
R1I .RI4.Px3.R21
RES 150 Ohm 1/4* 5 4
R16,Rz4
RcS 47 JHM 1/4* 54
315.R23
RcS 51 UHM x / 4 * 54
■R4. R2 s
RcS 2.7k uH'4 1/4* 5 4
R7
RcS 120 Ohm 1/4W ■>%
R1
RES 270 Ohm 1/4 5«
R13
F c R R I T E BEAU
R23

KC07GF101J
HCO7GFI01J
HCU7GF331J
RC07UF222J
RC07GF103J
RC07GF151J
RCU7GF470J
HCO7GF5IOJ
KC07uFZ72J
RCU7GF121J
KCU7GF271J
K S 001 OO/3t3

J 5 - j 6
ASSY COAX S.MB/S-SM3 PC/RT 3.25 2461091-2
lUCTR MINI-RED .27 UH 5 4 MR • Z7 54
L9
IJC IR 1.0 UH 5« Mrt 1. 0 MR 1 .0 54
Lc
luCTR
LxO

■MIN I -Ke J 1 .ZUH 3% MR 1 .2 54
LNX/Pu
L12

MINI-RcO 1UUH 3% MR 10 / 54
luC IR MINx-rtcU . 2 Z UH 3 4 MR • Z2 54

1.000 EA
3.000 EA
1.000 EA
2.000 EA
1.000 EA
4.000 EA
2.000 EA
2.000 EA
5.000 EA
2.000 EA
3.000 EA
1.000 EA
4.000 EA
2.000 EA
2.000 EA
2.000 EA
1.000 Ea
1.000 EA
1.000 EA
1.000 EA
1.000 EA
1.000 Ea
1.000 EA
1.000 EA
1.000 EA
1.000 EA



o
PARcNI I TcM: 9 3 0 2 0 7 6 PAGE: 3

DATE: 1/16/87

ref COMPONENT COMPONENT DESCRIPTION QUANTITY
NoR ITEM NBR & COMMENTS ENG.DRAWING ND . PER UM
58 4020673 IUCTR MINI-REO 27UH 1 OX MR 27 104 1.000 EA

Lil
59 40<:056o IOCTR MINI-RED 5.6 UH

L13 ,L14,L15
54 MR 5.6 54 3.0U0 EA

60 4020574 IOCTR MINI-REO 6.8 UH
L16.L18

54 MR 6.8 54 2.000 EA
61 *1020582 IUCTR MINI-REO .82 UH

L17
54 MR .82 54 1.000 EA

b2 4460077 RES 220 OHM 1/4W 54
R27 ,R28

RC07GF221J 2.000 EA
63 4050191 TURUIU PC MOUNTING

L*i♦ L5 » Lo «L 7
03-3011 Cl 4.000 EA

o4 ‘1020467 FeRkOX CUBE 500 OHM
L1.L2

VK200 10/38 2.000 EA
□ 5 3250941 SKT 3 PIN

FL1.FL3
1-583773-1 2.000 EA

66 3090370 CONN 3 PIN SNGL ROW STR HDR 8722 4-3 3.000 EA
El» e2.E3

67 3250917 JUMPER MINI FOR 2 PINS
E1.e2.E3

=.025/.l 6547*1-001 3.000 EA

o 69
70

2062602
1050129

SHlcLD magnetic CYLIN PCL-606
L 15
SCR PNH PhPS 4-40 X 1/4 SST

0582836 AO 1.000
2.000

EA
EA

72 x3i009o CLIP PCL-0O6 05C2882 8 16.000 EA
75 1641927 W BUSS 22GA 298 .250 FT
76 1400044 Rt S 60 jHm l/'tW 5'4

R29
RC07GF680J 1.000 EA

o



MuScLcY AiSjCLAfSi. INC.
Lxl CASTILIAN DKlvE
SANTA BARBARA, LA 93117-3093
(dO5) 9o9-9o21

PAGE; i
OAT?: 1/19/87

PARENT ITEM: 930249a UESCRI PT ION:
cNG.DRAWING NO.:

AoSY OHL CONV 70-3MHZ PCLoOo/C
2002945-1 PRE

REF COMPONENT
VaR ITEM NbR

component description
& COMMENTS ENG.DRAWING NO.

QUANTITY
PER UM

12 2091163 ASSY MODULE COVER CKT 03L CONV 05C290J. C 1.000 c A
13 2091155 A5SY MODULE COVER COMP J3L CON 05C2900 C 1.000 E A
77 5350261 FLTR CERAMIC 10.7 MHZ

FL1.FL3
SFE 10.7 ,MX-A 2.000 Ea

7 9 3350352 FILTER lEkAMIC 10.7MZ2
FL2

SFc 10.7 MZ2-A 1.000 Ea

79 4350500 Cap adj 5-oupf
C49

GXD5 0000 1.000 EA
oO *tO2 0556 luCTR MINI-RED 5 .o UH 54

L19
MR 5.6 54 1 .000 SA

51 446003a RES 330 OHM l/4w 54
R30

KC07GFJ31J 1.000 EA
o2 3250941 SKT 3 PIN

Fl2
1-583773-1 1.000 EA

ICO 9302076 ASSY 03L CONV 70-JMHZ NEUT oOa 20D2945-0 PRE 1.000 EA

o



o
SECOND AND THIRD LOCAL OSCILLATOR

Schematic 91D7386
Parts List 20D2948

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 QI and crystal Yl, operating at 20.175 MHz. LO2
Frequency Adjust CIO or C60 - selected by jumper El - can
pull the crystal frequency by approximately +/-5 kHz. The
LO signal is buffered by Q2 and sent to first push-push
frequency doubler U1 and associated circuitry. TP1 (buffer
level) monitors the drive level to the first doubler and
should indicate between +2 V and +5 V on a high impedance
voltmeter. First Doubler Adjust L5 tunes the output of the
first doubler, and the voltage at TP2 (First Doubler Level)
should indicate between +2.3 V and +3.0V.
The output of the First Doubler drives second push-push
Frequency Doubler U2 and associated circuitry. Both fre­
quency doublers use well balanced input transformers and
tightly matched monolithic transistors, yielding excellent
rejection of fundamental and odd order harmonics at their
outputs.
L02 Output Adjust L6 is used to tune the second doubler for
maximum output at TP3 (LO2 Output Level). This voltage
should be between +0.8V 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-controlled
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 +0.8V and +1.2V. 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.

o
PCL-606/C
(960)
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MDScLEY ASSOCIATE:., INC.
m Castilian drive
Santa Barbara, ca 93117-3093
(805) 968-9621

PAGES i

DATE: 1/16/87

PARENT ITEM! 9302118 DESCRIPTION: ASSY 2N0/3R0 LO 80.7/13.7 SEC
ENG.DRAWING NO.: 2002948 PRE

C8,C18,C19,C43,C51,C52,C53

REF
NbR

COMPONENT
ITEM NBR

component
C COMMENTS

DESCRIPTION
ENG.DRAWING NO.

QUANTITY
PER UM

1 3473931 PC8 80.7/13.7 2ND/3RD LO SEC 5106054 PRE 1.000 EA
2 Z092070 FRAME 2NO/3RO LO PCL-606 SEC 0503159 PRE 1.000 EA
3 2090967 Frame bas^ module pcl-606 05C2867 E 1.000 EA
9 2090975 COVER MODULE PCL-606 05C2868 D 2.000 EA
5 3250495 SKT PIN .0850DX.200L GOLD FIN 450-3286-01- 03 4.000 EA
6 1310093 CLIP PCL-6O0 05C2882 B 16.000 EA
7 4310264 CAP .1 50V Z5U 2 OX 5020ES50RD104M 7.000 EA

ClO.CoO

8 4310272 CAP
Cl,
C36

.01
C2.C3
,C49,

50V X7R 10X 5018EM50RD103K
C28,C29,C31,C35,

18.000 EA
♦ C 13 ,C 17 ,C21,C22,C29,
C59,C57,C58.C59

9 4210050 CAP
C39

MICA DIP 10PF +/- 0.5 DM-15-1000 1.000 EA
10 4210100 CAP

C27
MICA DIP 22PF 5X DM-15-220J 1.000 EA

11 4210233 CAP
C26

MICA DIP 75PF 5X DM-15-750J 1.000 EA
12 421026O CAP

C23
MICA

, C 30 ,
DIP 100PF 5X

C38,C42,C56
0M-15-101J 5.000 EA

13 4210373 CAP
C14

MICA DIP 240PF 5% OM-l5-291J 1.000 EA

14 4210449 CAP
C9

MICA DIP 430PF 5X DM-15-431J 1.000 EA
15 421050o CAP

C44
MICA DIP 08OPF 5X DM-15-681 J 1.000 EA

16 4210514 CAP
C46

MICA DIP 75OPF 5X 0M-15-751J 1.000 EA
17 4210191 CAP

C47
MICA DIP 51PF 5X DM-15-510J 1 .000 EA

18 4210209 CAP
C50

MICA
,C55

DIP 56PF 5X DM-15-560J 2.000 EA
19 4210225 CAP

C5
MICA DIP 68PF 5X DM-15-680J 1 .000 EA

20 4210118 CAP
C16

MICA
,C20

DIP 24PF 5X 0M-15-240J 2.000 EA
21 4210126 Cap

C33
MICA DIP 27PF 5X DM-15-270J 1 .000 EA

22 ‘,210167 CAP
C37

MICA
,C40

DIP 39PF 5X DM-15-390J 2.000 EA
23 4280046 CAP

Co,
tant

C7
tPUX-DlP 2.2/35V 20X 1960225X0035JA1 2.000 EA

29
25

4280058
4350500

CAP
Cli
CAP

tant
,Cx5,
ADJ

tPuX-OIP 4.7/35V 10X
C25,C32,C45,C48
5-6JPF

1960475X0035JA1
GXD60000

6.000
2 .000

EA
EA



PARENT ITcM: 930Z118 page: 2.
DATE: 1/16/87

REF
NbR

COMPONENT
ITEM NBR

component description
& comments ENG.OR AWING NO.

QUANTITY
PER UM

zo <♦370367 cap mica dip 6pe
C34

CM05FD060003 1.000 EA
27 4210001 CAP M1CA DIP 1PF +/- 0.5

C12
OM-15-0100 1.000 EA

28 <♦280038 CAP TANT EPUX-01P 1/35V 20%
C4.C41

1960105X0035HA1 2.000 EA
Z9 3600145 010 1N4154 Z5V 4NS SI 0035

CR1.CR2.CR3.CR4
1N4154 4.000 EA

30 4410247 RES Ik OHM !/<♦* 10X
R25.R40

RC07GF102K 2.000 EA
31 4410270 RES 1.8K OHM 1/4W 10%

R31
RC07GF182K 1.000 EA

32 4410379 RES 10K OHM 1/4W 10% RC07GF103K
R5.R6.R7.R14.R18.R19.R23.R24.R30.R32.R39

11.000 EA
33 4410023 RcS 10 OHM 1/4W 10%

R26.R27,R<.1 .R43
RC07GF100K 4.000 EA

34 4410Z9o RcS 2.7K OHM !/<♦* 10%
R10 »R35

RC07GF272K 2.000 EA
35 4410064 RES 33 OHM 1/4W 10%

R12.R36
RC07GF330K 2.000 EA

J6 <♦410080 RcS 47 OHM i/<»«i 10%
R3 .R8 .R11. R 1 3 , R29, R3 3 .R37 ,R 3 8

RC07GF470K 8.000 EA
37 4410122 RES 100 OHM 1/4* 10%

R1.H2
RC07GF101K 2.000 EA

38 4410130 RES 120 OHM 1/4* 10%
R22 .R28.R<+2

RC07GF121K 3.000 EA
39 4410205 RcS 470 OHM 1/4* 10%

R9.K34
RC07GF471K 2.000 EA

40 <♦410213 RtS 5o0 QhM 1/m LOX
R<r

RC07GF561K 1.000 EA
41 4410106 RES 6o OHM !/<♦* 10%

R15.R16.RZ0.R21
RC07GF680K 4.000 EA

42 4410146 RcS 150 OhM 1/4* 10%
R17

RC07GF151K 1.000 EA
43 Z 3OOd3a ASSY CAoLc 2ND t> 3RD LO PCLbOo

31
2481087 A 1.000 EA

33<^0759 XTAL 2O.175MHZ PCL-606 2ND LO
Y1

30A0080 AO 1.000 EA
45 3340767 XTAL 13.7MHZ PCL-oOb 3RD LO

Y2
30A0081 AO 1.000 EA

46 15&OZ26 TbG TcFLON ZJAWo NAT
R2

TFT2OO-2O .100 FT
47 3630J01 XT NSZN910 .4*600M030V5OM2P

Jx » *3
2N91 8 2.000 EA

1630<^56 XT ZN3904
'J2»w4

2N3904 2.000 EA
<♦9 3o5 0C7~t RGLTR LM3<.0T12/7812 VARV1.5A

VR1 LM34OT-12 1 .000 EA
50 3730041 IC UA3018 X^Tk ARRAY

01.02
CA-3018 2.000 EA

5 1 410003d XI-MR MCL 14-1
T1.T2

MCL T4-I 2.000 EA



El

PARtNT ITEM: 9J0Z118 PAGE : 3
DATE : 1/16/87o REF COMPONENT COMPONENT DESCRIPTION QUANTITY

NOR ITEM NBR E COMMENTS ENG.DRAWING NO. PER UM
52 4020681 IOCTR 1.8 UH 5*

L2
MR 1.8 5% 1.000 EA

53 40Z0657 IUCTR 3.3 UH 5*
L9

MR 3.3 5% 1.000 EA
54 4020665 IOCTR 2.2 Uh 5*

L9
MR 2.2 5 4 1.000 EA

55 9042008 COIL VAR .202UH GREEN SERIES 117 5/2T 1.000 EA
L5

56 4092073 IUCTR 3.5T URG .133 UH
Lb

TYPE E T7-117 3.5T.133 1.000 EA
57 4020640 IOCTR MINI-RED .1 UH 5*

L7
MR .10 5% 1.000 EA

58 4020673 IOCTR MINI-REO Z7uH 10%
L3.L3

MR 27 10* 2.000 EA
59 4020467 FERkOa CUbt 500 OHM

LI
VK200 10/38 1.000 EA

60 1290188 SIL PAD
VR1

7403-D9-FR-51 1.000 EA
61 1090182 SCR PNH PHPS 6-32 X 1/4 SST 1.000 EA
62 1090554 NOT HEX 6-32 SM PATT 1.000 EA
63 1090588 *mSHR lK irO bR SS T 1.000 EAo 04 3291069 FILTER FEED ThRU SM ThO

FL1,FL2,FL3
859619-1 3.000 EA

o5 J090230 Conn smb pc rt anu male
J2.J3

BLKHJ 2110-1511-000 2 .000 EA
06 3290152 JACK TEST whITE R ANGLE

TP 1,TP2,TP3,TP4
430-101 4.000 EA

67 1050x29 SCR PNH PHPS 4-90 X 1/4 SST 2.000. EA
o9 3250917 JUMPER MINI CUR 2 PINS=

El
.025/.1 65474-001 1.000 EA

70 3090370 CONN J PIN SNGL ROW STR HDR 87224-3 1 .000 EA

o



o
FM DEMODULATOR

Schematic 91D7387
Parts List 20D2949

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 (L8 through LIO
with C83 and C84). The output of this filter drives a high-
gain (60 dB) nonsaturating symmetrical limiting amplifier
U6. The amplitude-limited signal is then fed to a precision
charge count FM detector to extract the baseband informa­
tion.
The FM detector operates as follows: Q15, Q16 and Q18 form a
differential amplifier with Q13 and Q14 serving as constant­
current collector loads. This amplifier has a gain in excess
of 30 dB. Q10 and Q17 in conjunction with diodes CR15
through CR17 form low-noise voltage clamps to ensure non­
saturating action of the differential amplifier transistors.
The current outputs of the differential amplifier alter­
nately 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 integrated in a
500 kHz low-pass filter (L4 and L5 and associated cir­
cuitry) . The output from this filter contains the baseband
information.
A two-stage low-noise amplifier (U5 and Ul) then amplifies
the baseband signal to a useful system level. Jumper El
sets the baseband gain to compensate for the differences in
wideband and narrowband transmitter deviation. Baseband 

PCL-606/C
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o
Level Adjust RIO is set to deliver a 3.5 V p-p signal at J2
for an FM signal with 50 kHz (35 kHz in narrowband mode)
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 succes­
sive 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 CR10),
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 ampli­
tude. 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 condition.
Whenever the logic circuitry is in the mute condition, 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 CIO
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 Ji­
ll.
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MUScLcY AiSDClATEi. INC.
111 CASTILIAN DRIVE
SANTA 3AR8ARA, CA 93117-3093
IdOt>) 9o8-9o21

PAGE: i
DATE: 1/16/87

parent item: 9302100 description: asst fm DEMOD SEC
CNG.DRAWING NO.: 2002999 PRE

CR1 .CR2.CR3 ,CR4,CR5,CR7,CR8,CR9,CR1O.CR11 .CR12.
CR13.CR14.CK15.CR16.CR17.CR18.CR19.CR 20

REF
NBR

component
ITEM N8R

COMPONENT DESCRIPTION
& comments ENG.DRAWING NO.

QUANTITY
PER OM

1 3473923 PC8 FM uEMOD SEC 51D6055 1.000 Ea
2 3730173 IC LM318N OPAMP HISPEED

01
LM-318N 1 .000 Ea

3 3730215 IC LM1458N OPAMP DUAL
02.03

LM-1458N 2.000 Ea
4 37'30769 IC SL5&0C

U9
SL560C 1.000 EA

5 3730728 IC NE5534AN OPAMP LO NOISE
05

NE-5534AN 1 .000 EA
6 3730348 IC MC1355P AMP FM/IF

Uo
MC1355P 1.000 EA

7 3600145 DIO 1N4154 25V 9NS SI 0035 1N4154 19.000 EA

Co2 .Co 3

8 6390549 LED RED 2.0a)20 WIDE RT/hOLOER
CR6

550-0406 1.000 EA
9 3630456 XT 2N3904 2N3904 15.000 EA

QI »Q2 . Q3 .Q4. 05 .06. Q7.08 .Q9.011
Q18

♦Q12.Q15.Q16.Q17. ;
10 3630469 XT 2N39U6

Q10.Qi3.Qx4
2N3906 3.000 EA

11 902096 7 FERROX CU8E 500 OHM
L1.L2

VK200 10/38 2.000 EA
12 9020983 LNX/FU MINI-RED 150UH 5*

L3
MR 150 54 1.000 EA

13 9020973 lUCTR MINI-RED 1.0 MH 54
L-..L5

MR 1000 5X 2.000 EA
14 902017d luCTR RF .82 UH

L o ♦ L 7
9230-18 2.000 EA

♦.8 9630299 POT CER PC PIN LOK OHM .75W
RL0.R22

3006P-1-103 2.000 EA
19 9630679 PUT CtR PC PIN 500 CHM .75W

Ro7
3005P-1-501 1.000 EA

410 9210050 Cap mica dip 10PF «•/- 0.5
Ca.ci9,cia.C50

0M-15-100D 4.000 EA

21 92 10d89 Cap mica dip L8PF 54
C42

DM-15-180J 1.000 EA
22 9210^ 6q Cap mica DIP 100PF 5X

C17
UM-1 5-101 J 1.000 Ea

23 9210308 CaP MICa DIP 150PF 54
C52.C59.Co4

JM-15-151J 3.000 EA
24 9210-.15 CAP MICA DIP 330PF 5%

C53
DM-1a-331J 1.000 EA

26 4240149 CaP GL *t3PF 54 UY01430J 2.000 Ea



parent item: 9joz i . PAGE: Z
DATE: 1/16/87

C7»C9,C11.C12.C13,C15.C16.CZ1,C22.C23»C24.C27.
CZ 3 .C 29.C30 . C 3 3 »C 34.C 35 »C36 .C4O .C45 ,C 47 »C 48 »C 60 »
Co5 »Co6.Co7.C69»C72.C75 »C76,C77,C78.C79.C80.C81 .

RcF COMPONENT COMPONENT description
& comments ENG.DRAWING ND.

QUANTITY
PER UMNuR ITEM NBR

27 4310108 CAP DISC CER .001/1KV
C19»CZO.CZ5»C26.C31,C32.C37 ,C38

D0-102G 8.000 EA
<_8 4310132 CAP DISC .01/50V

C2.C3.C5.C6
UK-50-103 4.000 EA

29 4310264 CAP .1 50V Z50 zO% 5020ES 50R0104M 37.000 EA

Rd .89

Cd2
30 428003d CAP TANT EPUX-OIP 1/35V 20%

C39.C41.C49.C51
196D105X0035HA1 4.000 E A

u 1 42o0u53 CAP TANT cPUX-OIP 4.7/35V 10%
CIO

1960475X0035JA1 1.000 EA
32 42d0079 CAP TANT cPJX-OIP 10/Z5V 20%

Cto.C64.C71.C73.C74
19b0106X0025KA1 5.000 EA

33 428017o Cap tant cPox-dip 150/15V 20%
Co5.C57.C59.C70

1960157X0015TE4 4.000 EA
34 2062412 shield mauNcTic cylinder

L4.L5
0562746 AO 2.000 EA

3 5 2 300d4o ASSY CAtJLc EM OEMOO PCL-606
JI

Z4B1088 B 1.000 EA
36 Z 110237 HtATSINK TO-5 PUSH-UN

U4
tfU15B 1.000 EA

3 7 3290152 JACK TEoT WHITE R ANGLE
Thi.TP2.TP3

430-101 3.000 EA
39 3250016 SkT dual in line d pin

U1 .u2 .U3.U5
640463-1 4.000 EA

40 3250024 SKT OuAL IN LINc 14 PIN
Uo

640357-1 1.000 EA
41 3O9OZ3J CONN S Mo PC RT AN.j MALE 3LKHD

J2. J3
2110-1511-000 2.000 EA

42 441002 3 RES 10 uHM x/4W 10%
R15 »Ri9.Rd8.R31,Rc4»Ro6

RCu7oF100K 6.000 EA
t3 4410122 RES 100 OHM 1/4* 10% RCJ 7GF 1C1K 9.000 EA

R1.h5,R12,R73,R75,R83,R90,R92.R96
441014d RcS 150 OhM 1/4* 104

Ro8
RC07UF151K 1.000 E A

45 4410247 RES IK UHM 1/4* 10% RCO7GF1O2K 8.000 EA
R13♦R14.R17.RtO,R79.Rd4 ♦ R98.R105

46 t4o06 30 RcS 1.2K 1/t* 5%
R47.R04.Ro2,R91

KC07uF122 J 4.000 EA
47 4410379 RcS lu'K ChM 1/4* 10%

RH.R21.R7C
KC07GF103K 3 .000 E A

40 4410494 RcS 1O0K OHM 1/tW 10%
R34.R80

RC07GF104K 2.000 E A
49 4410510 RcS 150K OHM 1/4W 10%

R18
RC07GF154K 1 .000 EA

50 441072c RcS 6.8 OhM 1/4* 104
Ro9

RC07GFoR8 1.000 c A

31 4410049 RcS 2Z UHM 1/4* 10% RCO7GF22OK 2 .000 EA



PARcNT ITEM: 930Z1O0 PAGE: i
DATE: 1/16/87

R71

RcF
NoR

COMPONENT
ITEM N8R

COMPONENT DESCRIPTION
£ COMMENTS ENG.DRA4ING NO.

QUANTITY
PER UM

52 4410056 RES 27 OHM 1/44 104
R102

RC07GF270K 1.000 EA
53 44o019Z RES 2.2K OHM 1/44 54 RC07GF222J 8.000 EA

RZ3>R43>R50.R57»R63»R81>R93 ♦ R99
54 44oOZOO RES 2.7K OHM,1/44 54

R82
RC07GF272J 1.000 EA

55 4410536 RES 220K OHM 1/44 104 RC07GF224K 9.000 EA
R27 >R35»R36♦R37.R38»R39»R46 ♦R53.R60

56 44&0614 RES 33 OHM 1/4W 54
R95

RC07GF330J 1.000 EA
57 4460697 RES 3.9K OHM 1/44 54

R97
RC07GF392J 1.000 EA

58 4410551 RES 330K OHM 1/44 104
R30.R32

RC07GF334K 2.000 EA
59 4460101 RES 390 OHM 1/4W 54

R106.R107
RC07GF391J 2.000 EA

oO 4520052 RES 4.99K OHM 1/44 14
R72

RN6004991F 1.000 EA
61 4410205 RES 470 OHM 1/44 104

R2.R25.R100>R101»R103>R104
RC07GF471K 6.000 EA

62 4410338 RES 4.7K OHM 1/44 104
Rd9,R94

RC07GF472K 2.000 EA
o3 4410452 RES 47K OHM 1/44 104 RC07GF473K 1.000 EA

R26 -
64 4410577 RtS 470K OHM 1/44 104

R16
RC07GF474K 1.000 EA

o 5 441034o RcS 5.6K OHM 1/44 104
R24,R*>2.R*>5,R4 9,R52.R56»R59

RC07GF562K 7.000 EA
bb 4410106 RcS 6d OHM 1/44 104

R41♦R44,R48.Rs1,R55,R58
RC07GF680K 6.000 EA

67 4410593 RES 6«0K OHM 1/44 104
R20

RC07GF684K 1.000 EA
08 446064a RES 75 OHM 1/44 54

R85 ,R88
RC07GF750J 2.000 EA

69 4520250 RcS 1.91K OHM 1/44 14
R76.R78

RNoOD1911F 2.000 EA
70 4520037 RES 1K OHM 1/44 14

R77
RN60D1001F 1.000 EA

71 4510145 RES 10.OK OHM 1/84 14
R74

RN55C1002F 1.000 EA
72 2090967 FRAME 3ASc MODULE PCL-606 05C286 7 E 1.000 EA
73 2092062 FRAME FM liFMOO PCL-606 SEC 0503160 1.000 EA
74 1060129 SLR PNH PHPS 4-40 X 1/4 SST 2.000 EA
75 4410114 RcS 82 UHM LOt

Rob 9R 67
KCU7GF820K 2.000 EA

76 Z090975 COVER MUOuLc PCL-606 05C2868 0 2.000 EA
77 1310093 CLIP PCL-606 05C2882 8 16.000 EA
78 *>410080 RtS <t7 (JHM l/*tW 10t

R<t
RC07GF470K 1.000 EA

79 441009a RcS 5o oHM 1/44 104 RC07GF560K 1.030 EA



RaRcNT ITtM: 930zlu0 PAGE: h
DATE: 1/16/87

*109

AcF
NdR

COMPONENT
ITEM NBH

COMPONENT DESCRIPTION
& COMMENTS ENG.DRAWING NO.

QUANTITY
PER UM

oO 3291069 FILTER FEtO THRU SM THO
Fl1♦FL2«Fl3»FL4

859619-1 4.000 EA
d2 4 4o 00 3 o RtS 51 UHM 1MW 5X

Ro1♦R6 5
RC07GF 510J 2.000 EA

a3 15o0226 TdG TEFLON ZOAWG NAT,
L8

TFT2OO-2O .062 FT
84 9410163 RES 2Z0 OHM 1/4* 104

RIOd
RCO7GF221K 1.000 EA

85 -.280137 CAP TANT tPJX-OIP <f7/^0V
Cb 1 * Cb8

1960476X0020PE4 2.000 EA
86 93102 78 CAP .01 50V X7R 1QX

C43
5018 EM50R0103K 1.000 EA

a 7 1641927 W BUSS 8 2 G A
Ld

29d .083 FT
3 8 3250917 JUMPER MINI FOR 2 PINS=.025/.l

El
65474-001 1 .000 EA

o9 3090370 CuNN 3 PIN SNgL RO* STR HOR
El

87224-3 1.000 EA
90 44ol042 RES 2K UHM 1/9* 54

R7
RC07GF202J 1.000 EA

91 4511499 RES MF 12.IK UHM 1/8* 14 RN55D1212F 1.000 E A



COMPOSITE BASEBAND PROCESSOR
Schematic 91D7383

Parts List 20D2946-0 & -1

The Composite Baseband Processor module performs three main
functions:
1. Divides the input baseband signal into- separate com­

posite program and subcarrier channels.
2. Applies high-frequency response correction to the base­

band signals to compensate for the high-frequency roll­
off caused by the 10.7 MHz IF filters.

3. Mutes the program and subcarrier outputs when commanded
by the Mute and Transfer module.

The 3.5 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 C7 through Cll) to attenuate high-
frequency adjacent channel signals which otherwise might
cause slew rate limiting in the following stages.
The filtered output is passed to mute switch U6, which con­
sists of series-shunt FET switches. A +5 V control voltage
at Jl pin 11 or 12 causes control logic U1 to drive the mute
switch into the mute state. Control voltages less than
+ 0.6V allow the mute switch to pass the baseband signal to
buffer amplifier U7.
The output of U7 feeds high-frequency correction amplifier
U2. This amplifier adds a controlled boost to frequencies
between 20 kHz and 80 kHz to compensate for the attenuation
of the composite high-frequency response caused by the 10.7
MHz IF bandpass filters. HF TILT adjustment RIO or R73, as
selected by jumper El for wide or narrowband operation
respectively, is used to set the amount of high-frequency
boost. The output of U2 is split and routed to both the
composite and multiplex amplifier channels.
Signal flow through the composite channel begins with low-
frequency gain correction amplifier U8. This circuit
compensates for low-frequency response deficiencies in older
stereo generators and FM exciters. LF TILT adjustment R18
sets the amount of boost or cut for frequencies below 30 Hz;
it is normally set for flat response.

PCL-606/C
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o
The output of U8 is passed through an 80 kHz (standard) or
110 kHz (optional) low-pass filter to remove any high-
frequency subcarriers, noise or spurious signals which could
degrade the performance of FM stereo reception if allowed to
enter an FM exciter. The output of this filter (Lil through
L13, C21, and C48 through C53) is buffered by amplifier U3.
The output signal orf U3 is passed to the composite delay
equalizer circuit to compensate for group delay variations
in the 80 kHz 100 kHz) low-pass filter. U9 and associated
circuitry form a second-order all-pass network. Amplifiers
U10, Uli, and their circuitry form a stable synthesized
inductor which is used in the all-pass network. Delay
Equalizer adjustment R25 or R75, as selected by jumper E2
for wide or narrowband operation respectively, controls the
magnitude of the group delay compensation applied. When
properly adjusted, stereo separation will exceed 48 dB (43
dB narrowband) from 30 Hz to 15 kHz. The signal from U9 is
passed through a de decoupling network to composite output
connector J4. Also, the signal from U9 is decoupled and
sent to TP1 and JI pin 7 for test and front panel meter
level indications. The nominal output levels at these
points are 3.5 V p-p for 100% modulation.
Signal flow through the MUX channel begins with the output
of U2 driving the 80 kHz or 110 kHz MUX high-pass filter (L8
and L9, and C26 through C30) , which attenuates the composite
stereo signal and passes the MUX subcarriers. MUX amplifier
U4 then amplifies the subcarriers to a useful signal level.
MUX Level adjustment R31 is used to set the gain of this
amplifier.
The output of U4 is passed through the 200 kHz or 130 kHz,
as selected by jumper E3 for wideband or narrowband
operation respectively, MUX low-pass filter L10, C34, and
C35 or L14, C70, and C71 to attenuate any high-frequency
noise. This filter exhibits a high-frequency rise in
passband response to compensate for the subcarrier amplitude
roll-off caused by the 10.7 MHz IF bandpass filters. The
output from this filter is then buffered by amplifier U5.
The output of U5 is sent to MUX output connector J3. The
output of U5 is also routed to TP2 and JI pin 10 for test
and front panel meter level indications. The nominal MUX
output levels at these points are 1.5 V p-p and 2.25 V p-p
for 110 kHz and 185 kHz MUX signals, which deviate the main
carrier 5 kHz and 7.5 kHz respectively.
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C3. .ilooR R8I
-4-I5VIOOKR45~

MUX SIGNAL L£-V£L
R38CAO +/SXRS/Z.ZniH

22X2.tf/
4.7X57.R47 G37

Rl
5OV

H1-200-5 R8OICO €> 50V R/2 lc»v
czd-t ±C3O

-lS~V Ji Pin <7 (gnd)G34
LB £
ImHrRO L/O

R32
5% /o7Q /MT-sernorf3GOa- 3SV

GNL>-ON

R33±.C/2(74LS04 P/NS /,lOOn.
-ISV

6.8K comf&s/tf: s/gnal lei/zl.

/?+

2OVR!7

52.ZK
3.S VP-P

0.20 ± U3 RSQ
22P-

C23

415V

L/3LU

rrmUQ 3,3
CTrCy------ PINS £/&')

C46

■15V COMPOSITE L.P.F~
LOW RTPSOUZNCy GA/N

R7I
IOOK

R57
4.99K
1% */bU

R3/\
!OK

'•/?7O
'.'OOK

, R42.
470X1.

R29
4.1 K

R4&
L9/K >(.

C4&
HH

C/4
11-

C64
Hl-n

R4/
470-0-

R52
220-

R53
22 a

CG&
dH-

R2.I
4.99K
l% /&W

150^0
,5V

CB4
SpF

:±W
S^T

<3
4h

KAUX ~W SELECT
JUMPER

v iV'

-U! PIP 7
(COMPOSITE SIGMAL.
LEUEE)

—J! PIN 3 (GPD)

U! PUJ rz —-
(MUTE COMTROC III)

lOrrt/V
S7O

CrP 50 V ^7

RGG

Z£V
R/57

Z.2X

RGI
2X, ,

-C4-
''.OOI^R
V

,0mH:
57o

H.F. GAIN
BW SELECT
JUMPER

J! P/N 1/
(MU71E CONTROL /N)

/OK
57,

J2.
(BASF BANO //V

-03

47X5%

V5OV
R/A

044

>/^c53
l/%

-!6V
RGO I

C43

JaF V
50V

C24
-1H

MUX AMP
R34

R2S 5.fo2K
IK »%/,WDELAY EQ.Y4B

S5
DELAY EjQ. NB

.ot^sV

RG7

2.2P-

. J4
\&OMPOsrr£ .
OUTRcrr 3.SVP-R)

1.9/X
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03°°^ (^UXSIGNAL LeUFL.)
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C&i
4

CC.9 R7Z

J3

ROG

J! P/N /(GA/d)

-ir-n1-^

/SO^F
isV

REF. DES. -1 30 KHZ -2 I1SKHE
R19 4.7K 5’4 G.2K 5 7.
R28 4.7 K S 7. 6.2K S'/. '

R7G 24 Da- 5% NON E

C 2. 1 330 pF S% 2OpF 5%
C2G 27OPF 5% iSOpF 5%
C2.7 ZOOpr 57. 110 p F S %
C28 33OPF S7, ISOpF 5 7.
C29 2200 PF S7, (ZOOpF 5 7,
C 30 9lOpF 5 7. SIOpF 5 7.
C 48 fcSpF 5 7, 51 pF 5 7,
C 49 3toPp s7. 270 pF 5 7.
c so 2.SOPF S7. teopp 5 7.
C5 1 43OpF 5 7. 33OpF s 7,
C S2. SGOpF 5% 43OPF 5 7.
C S3 SOOpF 57o 3GOpF 5%
CSS 33OpF 57. 2.40 pF 5%
C G2 BZOopF S7. G2ooPF 5 7.

C 70 ISOpF 5 7. KJOUZ

C 7 1 510.F 5 7. 3 3
U 11 IL2r«W 1403-11.4 7.9n>H 1400-170
I | *2. b,9mH 1400-097 5 mH 1400-172
L 13 7-C.r^W 1400- Itf) 5.5mH 1400-17/
L- I 4- Z.ZL^H 57. NONE

QOP/POSFFE SCLAV CQ.

^POINTS WITH LETTER DESIGNATIONS "A’ TMRU-f

ARE DIAGNOSTIC TEST POINTS.

3 COMPONENT LAYOUT'. 2OD29 4G

2 P. C E>D: 51 D GO5S

I UNLESS otherwise SPECIFIED:
RESISTOR VALUES ARE iN OHMS, W , IO Vo
CAPACITOR VALUES ARE IM MICROFARADS.

E2

E
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Z
1/16/87

component Description
c COMMENTS

QUANTITY
ENG.DRAWING NO. PER UM

RcF COMPONENT
NoR ITEM N3R

6. 8 -.510103 RES 4.99K OHM l/8w 14
R2 1 .Rz7.R56.R57

RN55E4991F 4.000 Ea

Z9 4510111 RcS 5.ozK OHM l/8w 1%
RZ6

RN55C5621F 1.000 Ea

30 4410Z&2 RcS 1.5K OHM 1/4W 104
R 7 9

RC07GF15ZK 1.000 EA
51 463 00 7 5 PUT CER PC PIN IK OHM •75w 15T 3006P-1-102 2.000 EA

RZ5.R75
32 4630299 POT CER P„ PIN 10K OHM

R10.R18.Rol,R73
.75W 1005P-1-103 4.000 EA

35 4310264 CAP .1 50V Z5U 20.6 5020ES50R0104M 22.000 EA
C12.C 14.C15.C23.C24.C 31 ,C32,C36 ,C37 .C38.C40.C41 .
C4 3 .C44.C46 . C4 7 . Cbb »C57 . C 5 9 . CbO .Cb3 . C 64

37 42 d OU 9 6 CAP
C39

tant cPJx-oip 2.2/35V 204 1960225X0035JAi 1.000 EA
38 -.200095 CAP tant cPjx-dip 22/35V 104 1960226X9035PE4 4.000 EA

C17,C18.C19,Cz0
39 42o017o CAP tant epox-oip 150/15V 204 19o0157X0015TE4 2.000 EA

Co7 »Co3
40 42o0i37 cap tant cRux-oip 47/zov

Cob
19b0476X0020PE4 1.000 EA

-.1 -.310x08 CAP DISC CER .001/1KV 1)0-102G 2.000 EA
C3.C4

42 -.310140 CAP DISu .01/1009 TG-S10 4.000 EA
C1.CZ.C5.C6

- 3 -.210310 Cap
C8

MICA □ IP 16JPF 54 □M-15-161J 1.000 EA
4 4 4210100 CAP mica

C25.C58.C
.□IP
:□! ,c

22PF
0 5

54 UM-15-220J 4.000 EA
4o -210357 CAP

Ci3
MICA

♦ Co9
□ ip Z20PF 54 0M-15-221J 2.000 E A

-.7 4210181 CaP
Cll

Ml CA
» C 35

□ ip 25GPF 54 OM-15-251 J 2 .000 Ea
30 4210415 CAP

C9
MICA □ ip 1 30?i- 54 OM-15-331J 1 .000 E A

b3 4210d43 CaP MICa DIP 5PF -/- 0.5 UM-1 5-0500 7.000 EA
C16,C22,C33,C42.C-5,C54.C72

5 4210472 Cap mica DIP
CiO

biCPF 54 DM-15-5113 1.000 E A

5 d 4210z33 CAP MICA DIP
C34

75PF 54 jM-1 5-750J 1 .000 Ea
0 1 4 21 OZ 0 9 CAP mica JIP

C7
5oPF 54 DM-15-550J 1 .000 E A

□ 4 402046 7 FcKKLJX CUbE
L1.L2 .L3

50 0 (J.-tM VK200 10/33 3.000 E A

0 5 4020038 UCTR MINI-k
L5.L7.L10

Ed c.2 MH 54 MR 2200 54 3.000 c A

06 40Z0491 luCTR 2.7mh
L-.L6

5 4 MR 2700 54 2.000 E A

o7 4OZOO01 I DC T9 MINI-4 ED 10 Mh 5 4 MR 10.000 54 2.0'30 EA
Lo»L9



a
PaRcNT ITEM: 9302191 PAGE: i

GATE: 1/16/87

REF
NdR

COMPONENT
ITEM NBR

component description
& comments ENG.DRAWING ND.

QUANTITY
PER UM

71 3730934 IC Hl-200-5
06

HI3-O2OO-5 1.000 EA
72 3730723 IC NE5534AN OPAMP LO NOISE

U3.U9.U10.U11
NE-5534AN 4.000 EA

73 36o0685 IC SN74LS04N HX INV
U1

SN74LS04N 1.000 EA
74 3250024 skt dual in line 14 pin

U1.U6
640357-1 2.000 EA

77 3290152 JACK TEST WHITE R ANGLE
TP1.TP2

430-101 2.000 EA
30 3090370 CONN 3 PIN SNGL ROW STR HUR

El.c2.E3
8722 4-3 3.000 EA

31 3250917 JUMPER MINI FOR 2 PINS=.025/.l 6 547 4-001 3.000 EA
E 1» 62»E3



MUStLcY AsSuClATES, I.nC.
Ill CASTILIAN DRIVE
Santa Barbara, da 93117-3093
(dO5) 9od-9o21

PAGE: 1
DATE: 1/16/37

PARENT ITEM: 9302084 DESCRIPTION: ASSY BASEBAND PROC dOKHZ 0O6/C
eNG.DRAWING NO.: 2002946-1

cF COMPONENT COMPONENT DESCRIPTION QUANTITY
NdR ITEM NBR a COMMENTS ENG.DRAWING NO . PER UM
76 2090975 CUV ER MUOULt PCL-606 05C2868 D 2.000 E A
o2 9302191 ASSY BASEBAND PROC NEUTER 606C 2002946-0 PRE 1.000 EA
83 902003d IOCTR MINI-RED 2.2 MH 54 MR 2200 54 1.000 Ea

L14
64 4091109 ASSY 10.71MH CUP CORE COIL 02C1400-129 E 1.000 fa

Lil
d5 4041422 ASSY 7.510MH CUP CORE COIL 02C1400-165 E 1.000 EA

L13
06 4041964 IUCTR 6.9MH 02C1400-097 E 1.000 EA

L12
67 4210225 CAP MICA DIP 63PF 54 DM-15-680J 1 .000 EA

C48
08 421030b CAP MICA DIP 150PF 54 OM-15-151J 1.000 EA

C70
39 4210340 CAP MICA DIP 200PF 54 DM-15-201J 1.000 EA

C27
9 0 4210381 Cap MICA uIP K5JPF 54 DM-15-251J 1.000 EA

C5O
91 42103 99 CAP MICA uIP 27U°F 54 DM-15-2713 1 .000 t A

C26
92 4210415 CAP MICA DIP 330PF 54 DM-15-331J 3.000 EA

C21 .C28.C55
93 4210423 C«P MICA DIP 360PF 54 0M-15-361J 1 .000 EA

C-,9
9 4 -,210449 CAP MICa DIP 4 3CPF 5 4 DM-15-431 J 1.000 E A

C51
95 4210484 CAP MICA DIP 500PF 54 DM-15-5013 1 .000 Ea

Cs3
96 4210472 CaP MICA DIP 5 10PF 54 DM-15-5113 1.000 E AC71
9 7 4210430 CAP MICA DIP 5 oOPF 5 4 UM-15-5ol3 1 .000 E A

C52
9d 4210546 CAP MICA DIP 9 10PF 54 0M-15-9U3 1 .000 EA

C30
99 4220133 CaP MICA DIP 2200PF 14 UM-19-222F 1 .000 Ea

C29
100 4220232 Cap MICA DIP 3200PF 54 DM-19-8223 1 .000 E A

Co2
102 Ou ri b nc S 240 Ohm 1 / 4w 8 4 RC07oF2413 1 .000 E A

R 76
103 h4o0242 Rc S 4.7k U4M 1/4W 54 RC07GF4723 2.000 Ea

R19 ,R28



metering and status

Schematic 91D7264
Parts List 20D2818-1 & 5

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 R1 through R8 are used as input adjustments.
Resistors R31 through R38 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 U3, which is an up/down counter. U2 is incre­
mented and decremented by METER FUNCTION switch SI, U3, and
associated circuitry.
U1 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 U7. The output of this buffer is used by half
of U5 to indicate the polarity of the input signal (red
equals plus, and green equals minus). The output of U7 also
drives the absolute value amplifier.
Figure 5-2 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 U5, the meter ballistics amplifier.

PCL-606/C
(960)

5-26



o

Figure 5-2. Simplified diagram of absolute value amplifier.
U5 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 JI.
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. Uli is used as a TTL threshold detector. R97
and R101 set the threshold at approximately 2 volts referred
to the input. U12 and associated circuitry are not
presently used.
Control Switch
OPERATE/TRANSFER switch S2 is a double-pole, double-throw
switch used to activate logic circuits within the receiver.

PCL-606/C
(960)

5-27
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KISELEV ASSOC SINGLE LEVEL

PRINT PHANTOM ITEMS
print components
PRINT PhANIUH/CJMPONENT COMMENTS

PARENT ITEM CROSS'REF ITEM
9204165

BILL - REFERENCE NUMBER SEQUENCE

DESCRIPTION METERINS C STATUS BO PCL-60S
ENGK ORAN 2002818-01 S

BATE 3/28/85

BATCH-JIV"

SN2

a on
ITEM

LL
CO

COMPONENT c
CROSS REF.

DESCRIPTION C
COMMENT

ENGINEERING
DRAWING NUMBER

QUANTITY
PER

ITEM
UH TYP

I 05 9205006 SUBASSV.NEUTERtMTRG/STAT 80 2002818-05 S 1.000 EA 1

2 Oo 4410338 RES 4.7K OHM 1/4N 108
R36.R37

RC07GF4T2K 2.000 EA 4

3 Oo 4410411 RES 22K OHM 1/48 108
R35

RC07GF223K 1.000 Ea 4

4 Oo 4410247 RES IK OHM 1/48 108
R32.R33.R34

RC0TGF102K 3.000 EA 4

5 05 4410486 RES 82K OHM l/4o 108
R31.R38

RC07GF8Z32 2.000 Ea 4

6 05 3190766 So.0P0T.0N-N0NE-< ONI 0601-210 1.000 EA 4

o



mjScLcY ASSOCIATES, INC.
i.i Castilian drive
Santa Barbara, ca 93117-3093
(bO5J 9b8-9o21

P AuE : 1
DATE: 1/19/37

PaRcNT ITEM: 920500b DESCRIPTION: SU8ASSY NEUTER MTRG/STAT 80
ENG.DRAWING NO.: 2UD2818-05 S

REF
NbR

COMPONENT
ITEM NBR

COMPONENT description
c comments ENG.DRAWING

QUANTITY
NO. PER UM

1 347304ti PC 8 METERING-L STATUS PCL-606 51D5934 E 1.000 c A
3 3730173 IC

Ud,
LM318N OPAMP H1SPEED
u9,U10

LM-318N 3.000 Ea
4 3730215 IC LM1453N OPAMP DUAL LM-1458N 2.000 EA

US,Dll
5 36o020b IC

U1
SN7442N 3CD-0ECIMAL SN7442N 1.000 EA

6 36o0420 IC
U3

SN74132N QU 2 IN NANO ST SN74132N 1.000 EA
7 36b0b02 IC

U2
SN74193N 81NUPDWNC02CLCK SN74193N 1.000 EA

a 3680139 IC
U4

MC14U51P 8CH MUX R280 7V MC1405 IP 1.000 EA
9 3550132 RGLTR MC79LJ5 05V 0.1A T092

Uo
MC79L05 ACP 1.000 EA

10 3730728 IL
U7

NE5534AN OPAMP LU NOISE NE-5534AN 1.000 EA
n 3250016 SKT DuAL 1N LINE 8 PIN 640463-1 6.000 EA

U5,U7,U8,U9,U10,U11
12 3250024 SKT

U3
DUAL IN LINc 14 PIN b40357-l 1.000 EA

13 3250032 SKT
U1 ,

DUAL IN
u2 ,U4

LINE 16 PIN 640358-1 3.000 EA
17 4410023 RcS

R21
10 OHM 1/4W 10% HC07GF100K 1.000 EA

18 <♦410049 RcS
Rib

22 OHM
,R 19,R45

1/4W
, R49 ,

lot
R54,

RC07GF220K
R55.R56,Ro0,R6o,Rb7,R68,R75,

16.000 EA
R75,R78,R82,R95

19 4410122 RcS
R2C ,
R92

100
R23,

OHM
R24,

l/4w
R25,

10%
R25.R27

RCU7GF101K
,R28,R29 ,R30,R 77,R79,R91 ,

13.000 EA

20 4410130 RES
R70

120 Ohm l/4w 10% RC07GF121X 1.000 EA
21 4410155 RES IdO Ohm l/4w 10% RC07GF181K 2.000 EA

RxO,RxO3
22 4410205 RcS 470 OHM

912,P14,R22
l/4w 104 RC07GF471K 3.000 EA

24 •+410<i 39 RcS o20 Ohm
RiO4,R1u5

1/4W 10% RC07GFB21K 2.000 E A

25 4410247 RES Ik Ohm 1/4W 10% RC07GF 102K 8.000 EA
R4 7,Rb3,R5 7,R59,Rb5,R71 ,R74,R101

26 4410262 RcS
R40

1.5K Uh M 1/4W 1 U% RC07uF152K 1.000 EA
27 4410270 RES

R4 8
1.8K uHM 1/4W 10% RC07GF182K 1.000 EA
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p a k=.\ r l Tc"; kOjO.b J
1/19/87

P a^E :
DATE :

RcF COMPONENT
NaR ITEM N3R

component Description
=NG.DRAWING NO.

QUANTITY
PER UMC COMMENTS

□ 4 3390580 LcO dual (90)
CK9

550-3006 1.000 E A
55 33v0o0o LcD HuUjE '’-C-L1TE PCR 790 CTP

CR1♦CR2,SR3,CR9,CR5 »C R6.CR7.CK8.CRI7.CR18,CR22,
Ck2 3 »uR<9

13.000 Ea

^6 3190758 Sw OPuT (UN)-NONE-(ON)
Sal

0601-210 1.000 EA
oO >.02096 7 FcRkOx CUbE 500 OHM

LI<L2»L3
VK200 10/38 3.000 E A

o2 3090397 CONN 9 PIN SNGL RDW RTANG
JI

HDR 87233-9 1 .000 EA
t> 3 3090222 CONN 12PIN iNUL ROW RTANG

J2
HOR 1-67233-2 1.000 EA

o4 3090253 CONN IMP IN iNuL ROW RTANG
J3

HuR 1-87233-8 1 .000 EA
o 5 3290152 JmSK TEST WnIte ft ANGLE

TP1
930-131 1 .000 E A

o7 -.910221 ftcS 6dO OHM 1/104 RC07GF681K 3.000 E A
R39 .A99.R96

o



MUTE AND TRANSFER
Schematic 91C7271

Parts List 20D2820-1

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-606 receivers when one is in­
tended for hot standby service.
The Mute and Transfer module will go into the mute mode
whenever pins 1, 2, 4, or 5 of U1 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 J5, forcing the
collector of QI to a logic low level.

When one of the above conditions is present, pin 6 of U1
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 also drives the second half of Ul,
where it is inverted and sent to Jl pins 10 and 11 to con­
trol 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 J18-6.
Pin 6 of Ul also controls the relay driver (second half of
U2) . When the receiver is muted, pin 3 of U2 will go high
and no current will flow through the coil of squelch relay
KI. This condition is also true if power to the receiver is
lost. In the mute mode, KI disconnects the composite signal
at J13 and the MUX signals at J15 from J12 and J2 respec­

PCL-606/C
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o
tively. Also the arm and two unused contacts of Kl are
connected to the rear panel (J18 pins 3 through 5) to
activate alarms.
When two receivers are in service and the automatic transfer
outputs and inputs are cross coupled (auto transfer output
J18-6 from receiver A connected to auto transfer input J18-7
of receiver B and vice versa) , the mute logic behavior is
transformed from momentary to latching. The two Mute and
Transfer modules thus connected form an RS flip-flop with
the feedback being carrier over the cross-coupled transfer
lines. When any momentary condition mutes a receiver, the
other will gain and hold control until it experiences diffi­
culty or is manually transferred with the front panel
OPERATE/TRANSFER switch. Transfer can also be forced by
momentarily muting the active receiver by grounding its rear
panel manual mute input at J18-8.

PCL-606/C
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RECEIVER POWER SUPPLY
Schematic 91C7380
Parts List 20C2943

21D2850

The Receiver Power Supply module consists of three subassem­
blies: 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 an RF filter. The trans­
former primary windings can be wired one of four different
ways, which allows the user to select one of the four input
voltage ranges listed below:

Nominal
Voltage
(rms)

Minimum
Voltage
(rms)

Maximum
Voltage
(rms) Line Fuse

100 90 100 1 A (factory set)
120 ■ 108 132 1 A
220 198 242 0.5 A
240 216 264 0.5 A

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.
If the operating voltage is changed, change the fuse to
agree with the above list.
The Receiver Power Supply provides three regulated voltages
(+15 V, -15 V, and +5 V) and one unregulated voltage (+9 V).
The voltage ranges and current limits of the power supplies
are listed below:

PCL-606/C
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Supply Voltage Range Current

+ 15 V (J9) 14.25 to 15.75 0.50 A
-15 V (J7) -14.25 to -15.75 0.50 A
+ 5 V (J10) 4.75 to 5.25 0.50 A
+ 9 V (J4) 7.2 to 10.8 0.16 A (typical)

Note: The + 9 V supply provides about .50 ampere at initial
turn-on. The additional power is required to heat the
crystal oven in the first local oscillator. About 30 to 45
seconds after turn-on, this current should decrease to the
nominal value of 0.16 A.
CR5 and CR9 form a full-wave bridge rectifier to produce + 9V
unregulated. The unregulated supply is used to provide
power to the Mute and Transfer relay and to the crystal oven
in the first local oscillator. R1 acts as a fusible
resistor in the event the +9 V unregulated supply is in­
advertently grounded.

PCL-606/C
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M^ScLcY AiSuClAr~jf I NC •
iii Castilian drive
SANTA BARBARA. CA 93117-3093
(a05l 9o8-9o21

PAGE: 1
DATE: 1/19/87

PaRcNT ITEM: 9205139 DESCRIPTION: ASSY PC POWER SUPPLY RCVR
ENO.DRAWING NO.: 20C2943 3

REF
NaR

COMPONENT
ITEM N8R

component description
s comments ENG.DRAWING NO.

QUANTITY
PER UM

1 3473873 PCS POWER SUPPLY RCVR 51C6046 A 1.000 EA
3 92 d00 4 O CAP TANT ePOX-DIP 2.2/35V 20t

C1.C2 .C3.C4.C5.C6
1960225XOO35J A1 6.000 Ea

4 4270047 CAP PwR LYTIC 400U/30V
C9

36DX402G030AA2A 1.000 Ea
5 42o0287 CAP LYTIC 2700/35V

C7.C8
LP2725035CIP3 2.000 EA

7 4590063 RES 1 OHM 2W 5X
R1

SWH 1 2W 5% 1.000 EA
9 3610003 010 10D2 200V 1A SI D039

CR1.CR2.CR3
1002 3.000 EA

10 361007a DIO BRIDGE 100V 2A
CR4.CR5

MDA-201 2.000 EA
12 3650223 RGLTR UA7915UC 15V 1.5A TO22O

VR1
7915UC 1.000 EA

13 36a0207 RwLTR Ua7o15UC 15v 1.5A T0220
VR2

7815UC 1.000 Ea
14 3630173 RGLTR UA7aO5UC 05V l.OA TO22O

VR3
UA7805UC 1.000 EA

16 90204a 7 FaRROX CUaE 500 OhM
L1.L2.L3

VK200 10/38 3.000 EA
17 iisooio SCR SUH SlTU 10-32 X 1/4 2.000 EA
18 3290087 TcST PT BLUE VERT

TP1
105-0860-001 1.000 EA

19 3290020 TcST PT SlK VcRT
TP2

105-0853-001 1 .000 EA
20 3290046 TEST PT RED VcRT

TP3
105-0852-001 1.000 EA

zl 3290053 TcST PT ORANGE VERT
TP4

105-0856-001 1 .000 EA
Z5 3090271 CUNN 12PIN SNuL ROW STR HUR

J7.J8.J9.J10
1-87224-2 4.000 EA

cl 3290830 LUG GNO .
J1.J2.J3.J4.J5.J6

8 3o 6.000 EA

28 1150127 wSHR LK ,"10 intl t 6.000 EA
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SECTION 6

ALIGNMENT PROCEDURES

6.1 INTRODUCTION
This section presents the alignment procedures for the PCL-
606/C and a list of recommended test equipment. Also
included are descriptions of all module adjustments, general
troubleshooting information, and test fixture diagrams.
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/C 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
7. Stereo separation and signal-to-noise ratio
8. Stereo crosstalk

o
PCL-606/C
(960)
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Table 6-1. Recommended test equipment.

INSTRUMENT TYPE
SUGGESTED MODEL

CRITICAL SPECIFICATION

INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

COUNTER
Tektronix DC-508A 1.3 GHz Counter
Note: For dual links on the same
frequency, include Option 01
Single Link +/-5 ppm
Dual Link +/-0.2 ppm

DIRECTION COUPLER
Microlab/FXR CB-49B
30 dB 1.0 - 2.0 GHz

ATTENUATOR 50-OHM LOAD
Philco 662A-30 or Sierra 661A-30
50 Ohm, 30 dB

INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

ATTENUATOR, ADJUSTABLE
Kay Elemetrics Model 432D
50 Ohm; 1, 2, 3, 5, 10 & 20 dB
steps

INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

INSTRUMENT TYPE
SUGGESTED MODEL

RF SIGNAL GENERATOR
Hewlett-Packard Model 8640B
w/Option 01 & 02
Freq, Range: 0.5 MHz - 1024 MHz
Residual FM: Less than 30 Hz, 20 Hz
- 15 kHz; Less than 10 Hz, 300 Hz -
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
Hewlett-Packard Model 339A or
Tektronix AA501 with SG505 and
TM503 Main Frame

o
PCL-606/C
i960)
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CRITICAL SPECIFICATION

o

INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

Distortion Measurement Residual
Noise: -92 dB (80 kHz)
Input Impedance: 100k Ohm shunted
by less than 100 pF
Accuracy: 20 Hz to 20 kHz +/-2%

10 Hz to 110 kHz +/-4%
Oscillator Frequency Range: 10 Hz -
110 kHz
Output Level: 3 V rms into 600 Ohm
Distortion: 10 Hz - 20 kHz -95 dB
(0.00187%) THD

AUDIO OSCILLATOR
Hewlett-Packard 204C
600 Ohm output frequency range 100 k
Hz to 200 kHz

RF SPECTRUM ANALYZER 3 GHZ
Hewlett-Packard Model 8559A with
18IT display
Frequency Band: 0.01-3
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

INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

AUDIO SPECTRUM ANALYZER
Tektronix 7L5 w/Option 25 & L3 Plug
-in 7603 Main Frame
Input Impedance: 1 M Ohm/28 pF
Input Frequency: 10 Hz to less than
500 kHz
Display Range: 80 dB, log 10 dB/div

POWER METER AND SENSOR
Hewlett-Packard 435A w/8481A Power
Head
Accuracy: +/-1% of full scale
Power Range: -25 dBm (3 MicroW) to
+20 dBm (100 mW) full scale

PCL-606/C
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INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

STEREO GENERATOR
RCA BTS-101A
Stereo SNR: 75 dB
Separation: 55 dB
THD: 0.1% or less

INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

STEREO DEMODULATOR
QEI Model 691
Stereo SNR: 75 dB
Separation: 55 dB
THD: 0.05% or less

INSTRUMENT TYPE
SUGGESTED MODEL
CRITICAL SPECIFICATION

OSCILLOSCOPE
Tektronix T932A
Bandwidth: 35 MHz

INSTRUMENT TYPE
SUGGESTED MODEL

MULTIMETER
Data Precision Floating input Model935 o

INSTRUMENT TYPE
SUGGESTED MODEL

50 HZ FILTER
Figure 6-15

INSTRUMENT TYPE
SUGGESTED MODEL

75 Micro-s DE-EMPHASIS NETWORK
Figure 6-16

INSTRUMENT TYPE
SUGGESTED MODEL

AUDIO AMPLIFIER
Figure 6-17

INSTRUMENT TYPE
SUGGESTED MODEL

STEREO SOURCE SELECTOR
Figure 6-18

6.3.1 STL Frequency Alignment
Specification:

+/-0.00025%, 0 to
+/-500 Hz at 25 C

50 C (+/-2.375 kHz at 950 MHz)
(77 F) o

PCL-606/C
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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.

CAUTION: Place the transmitter RADIATE/STANDBY
switch in STANDBY until the coupler and
attenuator are connected.

Figure 6-1. Test setup for frequency alignment.

Test Equipment:
Name
Counter
Directional Coupler
Attenuator, Load

Manufacturer Model
Tektronix EC-508A w/ option 01
Microlab/FXR CB-49N
Philco 662A-30

PCL-606/C
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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, pro­
ceed 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 Transmitter
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/C Receiver.

7. Connect a frequency counter to the output of the re­
ceiver first LO. (Note: If an adapter is not available,
the MUX 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, proceed to the
troubleshooting portion of this procedure.

8. Using the counter, adjust the receiver First LO fre­
quency adjustment for a reading within +/-200 Hz of the
frequency calculated in Step 6.

Note: If two STL systems are installed for redundant opera­
tion, both should be aligned for frequency at the same time.

PCL-606/C
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Troubleshooting:
1. The crystal in the transmitter First Local Oscillator

should be 102.000 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 specified in
this procedure, the crystal oven ^hould J>e 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.

6.3.2 Receiver Sensitivity
Specification;

30 Micro-V (43 uV narrowband) or less for 60 dB
SNR broadband, de-emphasized
150 Micro-V (210 uV narrowband) or less for 60 dB
SNR left or right channel demodulated stereo, de­
emphasized.

Description;
The sensitivity of the PCL-606 STL Receiver is verified
using a signal generator and either a de-emphasis network or
a de-emphasized stereo demodulator.o
PCL-606/C
(960)
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Figure 6-2. Sensitivity test setup.

Procedure:

Test Equipment: o
Name Manufacturer Model
R'F Signal Generator Hewlett-Packard HP-8640B
75 Micro-s DeEmphasis Network (See Figure 6-16)
Stereo Demodulator QEI Model 691
Distortion Measurement Set Hewlett-Packard HP-339A

1. Connect the equipment as shown in Figure 6-2 and set
the controls on the signal generator as follows:
Meter Level Volts
AM Modulation Off
FM Deviation Off
Range MHz 1024/512
Frequency Tuned Tuned to center frequency (in-

dicated on serial number label
on back of STL receiver).

PCL-606/C
(960)
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Output Level -40 dBm
RF On
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 TP1 on the Pre­
amplifier 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 paragraph 6.4.N, FM Demodu­
lator 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 0 dB on the
top scale. Verify that the deviation on the signal
generator reads 50 +/-8 kHz (35 kHz narrowband).

5. Set the controls on the distortion measurement equip­
ment for a 0 dB reference.
Set the FM Deviation on the RF signal generator to OFF.
Position the controls on the distortion measurement
equipment for a reading of 60 dB SNR.
Reduce the RF LEVEL adjustment on the RF signal genera­
tor until the distortion measurement equipment reads 60
dB.
Observe the RF level output of the signal generator; it
should indicate less than 150 Micro-V (210 uV
narrowband).

PCL-606/C
(960)
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6. Set the controls on the distortion measurement equip­

ment for a signal-to-noise ratio of 40 dB.
Reduce the RF level on the signal generator until the
mute threshold LED on the FM Demodulator module
indicates red. observe the RF level output of the
signal generator; it should indicate between 18 and 22
Micro-V. If not, the MUTE THRESHOLD ADJ on the FM
Demodulator module should be rotated fully counter­
clockwise. Then set the RF level output of the signal
generator to 20 Micro-V and adjust the MUTE THRESHOLD
ADJ until the mute threshold LED changes from off to
red.
Note: This completes the testing for sensitivity if the
STL receiver is used in a composite link.

7. Broadband De-emphasized SNR
Replace the stereo demodulator with a 75 Micro-s de­
emphasis network (see Figure 6-16.). Repeat the above
steps 1 through 6 with the following exception:
The specification for 60 dB signal-to-noise ratio is 30
Micro-V (43 uV narrowband) or less.

Troubleshooting:
1. The cable between the RF signal generator and the STL

receiver should be kept at a minimum to reduce inser­
tion 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 TP1 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/C
(960)
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6.3.3 Receiver Selectivity
Specification:

Bandwidth Wideband Narrowband

3 dB +/-100 kHz +/-75 kHz
60 dB +/-450 kHz +/-350 kHz
80 dB +/-1 MHz +/-1 MHz

Description:
The STL link selectivity is determined by positioning the
2ND 10.7 MHz bandwidth select jumpers E2 and E3 located on
the receiver Double Converter module. Unless otherwise
specified on the purchase order, the system will be in
wideband mode.
Changing the STL receiver selectivity affects the distor­
tion, stereo separation, stereo crosstalk, and multiplex
output performance of the STL link.

o Figure 6-3. Selectivity test setup.

PCL-606/C
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Test Equipment;

RF Signal Generator Hewlett-Packard 8640B
Procedure:
1. Connect the equ

controls on the
ipment as shown in
signal generator as

Figure 6-3. Set the
follows;

Meter Level Volts
AM Modulation Off
FM Deviation Off
Range MHz 1024/512
Frequency Tuned Tuned to the center frequency (in­

dicated on the serial number label
on the back of the STL receiver).

Output Level
RF

-40 dBm
On o

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 genera­
tor 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.

4. Position 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 para­
graph 3. Subtract the frequency indicated on the signal
generator from the center frequency. This value indi­
cates the negative -60 dB bandwidth point.

PCL-606/C
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Troubleshooting Notes;
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.
Use of the RF gain adjustment on the Preamplifier and 1st
Mixer module may cause the meter reading to be less than 3
mV. In this event, the RF gain should be reset to 15 on the
bottom meter.
6.3.4 Transmitter Deviation, and Receiver Output Level

Calibration
Specification;
Transmitter: 3.5 V p-p composite input equals +/-50 kHz

deviation in wideband mode and +/-35 kHz
deviation in narrowband mode.
1.5 V p-p MUX 1 equals +/-5 kHz deviation
wideband and +/-3.5 kHz deviation narrowband.
1.5 V p-p MUX 2 equals +/-7.5 kHz deviation
wideband and +/-5.25 kHz deviation
narrowband.

Receiver: Composite output equals 3.5 V p-p with 50 kHz
deviation wideband or 35 kHz deviation
narrowband (30 Hz - 80 kHz) .
MUX output equals 1.5 V p-p for 5.0 kHz devi­
ation wideband or 3.5 kHz deviation
narrowband (80 kHz - 190 kHz).

Description:
The deviation and modulation
information is aligned using
reference. The MUX channel is
as a reference.

sensitivity of the composite
a Bessel null function as a
aligned using an RF generator

PCL-606/C
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CAUTION: Place the transmitter RADIATE/STANDBY
switch in STANDBY until the coupler and
attenuator are connected.

•CAUTION: To avoid receiver damage, initially set
attenuator for maximum attenuation.

Figure 6-4. Test setup for deviation alignment.

Test Equipment;
Counter
Directional Coupler
Attenuator, 50 Ohm Load
Attenuator, Adjustable
RF Signal Generator
Distortion Measurement Set
Audio Oscillator
Spectrum Analyzer
50 Hz Filter
Oscilloscope

PCL-606/C
I 960

Tektronix DC-508A
Microlab FXR CB49N
Philco 662A-30
Kay Elemetrics 432D
HP-8640B
HP-339A
HP-204C
HP-8559A
(See Figure 6-15)
Tektronix T932A

6-14
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Procedure:
NOTE: This procedure is for wideband alignment. If
narrowband operation is desired, put FMO/Synth jumper El in
the (WB) position and proceed with the test. When finished,
return the jumper to the (NB) position.
1. Connect the equipment as shown in Figure 6-4.
2. Adjust the audio oscillator of the distortion measure­

ment set for an output voltage of 1.25 V rms (3.5V p-p)
at 20.79 kHz as follows:
a. Position the meter function switch to the oscilla­

tor level position and adjust the oscillator level
controls for a reading of 1.25 V rms on the meter.

b. Using the counter to monitor the oscillator fre­
quency, position the frequency controls for a
reading of 20.79 kHz.

3. Position the STL transmitter RADIATE/STANDBY switch to
the RADIATE position.
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.

4. Using the spectrum analyzer, monitor the modulated RF
output of the STL transmitter. The controls of the
spectrum analyzer should be in the following positions:
Frequency Band GHz 01-3
Time/DIV Auto
Trigger Free run
FREQ/SPAN/DIV 50 kHz/DIV with

width
3 kHz band-

Input ATTEN 30
REF Level -20
10 dB/DIV Depress

o Tuning STL transmitter
quency

center fre-
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5. Disconnect the BNC connector from the composite input

of the transmitter and adjust display on the spectrum
analyzer so that the waveform is at the top graticule
(see Figure 6-5A).
Reconnect the BNC connector to the composite audio
input of the STL transmitter. The display on the
spectrum analyzer should be similar to Figure 6-5A.
Adjust PGM Level Adjust R31 on the Composite Audio
Processor module for a Bessel null function of at
least -50 dB on the spectrum analyzer.
Using the METER FUNCTION switch on the STL transmitter,
select the PGM LEVEL function. Adjust R3 on the STL
transmitter Metering and Status board for a reading of
0 dB on the top scale of the meter.

6. Using the METER FUNCTION switch on the STL receiver,
select the RF LEVEL position.
Position the switches on the adjustable attenuator for
an RF level reading between IK and 3K V 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 trans­
mitter, connect the meter input in parallel with the
oscillator output and adjust the Relative Adjust for a
0 dB reference on the distortion measurement set.
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(A)

(B)

Vert = 10 dB/Div
Hor = 50 kHz/div and

3 kHz bandwidth

Figure 6-5
Bessel Null Function Waveforms
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Reconnect the distortion input to the composite output
of the STL receiver.
On the receiver FM Demodulator module, adjust Baseband
Level Adjust RIO for a reading of 0 dB on the distor­
tion measurement set. Using the receiver METER FUNCTION
switch, select the PGM LEVEL position and adjust R1 on
the Metering and Status board for a reading of 0 dB on
the top scale.

CAUTION: Plac. the transmitter RADIATE/STANDBY
switch in STANDBY until the coupler and
attenuator are connected.

•CAUTION: To avoid receiver damage, initially set
attenuator for maximum attenuation.

Figure 6-6. Test setup for MUX channel alignment

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 generator as follows:
Meter Function FM
AM Off
Modulation Frequency 110 kHz
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FM INT
Peak Deviation 10 kHz
Range 1024/512 MHz
Output Level -40
Frequency Tune Tune to the center frequency

(specified on serial number
label of STL receiver) .

Peak Deviation Adjust FM control for a meter
reading of 5 kHz.

While monitoring the oscilloscope, adjust MUX Level.
Adjust R31 on the STL receiver Composite Baseband Pro­
cessor 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 5 on the lower scale of the receiver
meter.

8. On the RF signal generator, adjust the modulation fre­
quency to 185 kHz and the FM deviation for 7.5 kHz.
Note the reading on the receiver meter. It should be
between 6 and 8 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 atten­
uator to the RF input of the STL receiver.

9. Position the STL transmitter RADIATE/STANDBY switch to
the RADIATE position.
Using the scope, adjust the output of the audio oscil­
lator for a voltage of 1.5 V p-p and a frequency of 110
kHz. Connect the audio oscillator output to the MUX 1
input of the STL transmitter.
Adjust the MUX 1 Level Adjust R28 on the Transmitter
Composite Audio Processor module for a reading of 5 on
the lower scale of the receiver meter.

o Using the transmitter METER FUNCTION switch, select the
MUX LEVEL position.
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Adjust R4 on the transmitter Metering and Status board
for a reading of 5 on the meter lower scale.
Connect the audio oscillator to the transmitter MUX 2
input and adjust the oscillator to a frequency of 185
kHz.
Using the receiver meter as a reference, on the trans­
mitter Composite 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 6 and 8 on the lower scale.

Troubleshooting;
1. When aligning STL systems as a dual or redundant

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 verification, the second STL transmitter would be
checked using the second STL receiver. Using any com­
bination of transmitter and receiver, the composite
band should be flat within +/-0.1 dB. The results from
the multiplex band measurements should be within 10%.

2. 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.

6.3.5 Ultimate Signal-to-Noise Ratio
Typical Values;

Ultimate wideband SNR 65 dB or better
(62 dB narrowband)

75 Micro-s de-emphasized 76 dB or better
(73 dB narrowband)

Description;
The STL ultimate wideband (50 Hz to 80 kHz) and 75 Micro-s
de-emphasized SNR are verified using a distortion measure­
ment set. Stereo SNR is verified during the stereo separa­
tion test (paragraph 6.3.7), and the STL receiver SNR
(quieting) is verified during the receiver sensitivity test
(paragraph 6.3.2) .
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CAUTION: Placs the transmitter RADIATE/STANDBY
switch in STANDBY until the coupler and
attenuator are connected.

•CAUTION: To avoid receiver damage, initially set
attenuator for maximum attenuation.

Figure 6-7. Test set-up for signal-to-noise
ratio measurement

Test Equipment:
Directional Coupler Microlab/FXR CB-49N
Attenuator, 50 Ohm Load Philco, 662A-30
Attenuator, Adjustable Kay Elemetrics Corp., 432D
Distortion Measurement Set Hewlett-Packard, HP-339A
50 Hz High Pass Filter (See Figure 6-15)
75 Micro-s DeEmphasis Network (See Figure 6 16)
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Procedure:
1. Connect the equipment as shown in Figure 6-7 and set

the controls on the distortion measurement set as
follows:
Meter Function REF Level
Meter Input + 10 dBm
Frequency 400 Hz

2. Set the controls on the STL transmitter as follows:
RADIATE/STANDBY RADIATE (Radiate LED green)
METER FUNCTION PGM LEVEL

3. Using the METER FUNCTION switch on the STL receiver,
select the PGM LEVEL position.

4. Adjust the oscillator output level on the distortion
measurement set for a reading of 0 dB on the top scale
of the transmitter meter.
Rotate the REFERENCE ADJUST on the distortion measure­
ment set for a 10 dB reference on its front-panel
meter. Disconnect the composite input at the STL trans­
mitter rear panel.
Using the INPUT RANGE switch on the distortion measure­
ment 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.)

5. Position the INPUT RANGE switch to +10 dB and reconnect
the audio input to the STL transmitter composite BNC
connector.
Remove the 50 Hz high-pass filter from the distortion
measurement set and replace it with the 75 Microsecond
de-emphasis network.
Rotate the RELATIVE ADJUST on the distortion measure­
ment set for a reference of 10 dB.

o
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Disconnect the audio input from the STL transmitter
composite BNC connector.
Measure the de-emphasized SNR using the same method
described above.

Troubleshooting:
1. If the STL link fails to meet the ultimate SNR specifi­

cation, the sensitivity test (paragraph 6.3.2) should
be performed on the receiver prior to troubleshooting
the transmitter.

2. If the STL link fails to meet the SNR specification,
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 measure­

ment set, measure the output of the Composite
Audio Processor module for a reading 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.

6.3.6 Distortion Alignment
Specification:
THD and IMD Stereo demodulated THD and IMD: 0.2%
Wide (Narrow) Band (0.3%) or less 30 Hz to 7.5 kHz,

typically better than 0.1% (0.15%) at
1 kHz
Convolved stereo demodulation products:
greater than 53 dB (50 dB) below the
400 Hz, 100% modulation ref. level from
7.5 kHz to 15 kHz
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Description:
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 independently of the receiver by referring
to section 6.4B (FMO Synthesizer).

attenuator for maximua attenuation.

Figure 6-8. STL distortion alignment

Test Equipment;
Directional Coupler
Attenuator, 50 Load
Attenuator, Adjustable
Procedure:
1. Connect the

controls on
Meter Function
Filters

Microlab/FXR CB-49B
Philco, 662A-30
Kay Elemetrics Corp., 432A 

equipment as shown in Figure 6-8 and adjust
the distortion measurement set as follows:

Input level
400 Hz - In; 80 kHz - In
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Distortion Range 0.3%
Input Range +10 dB
Frequency 1.0 kHz
Oscillator Level 1.25 V rms (3.5 V p-p)

2. Position the RADIATE/STANDBY switch on the STL trans­
mitter 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 transmitter,
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 receiver,
select the RF LEVEL function.
Position the switches on the adjustable attenuator for
a reading between Ik and 3k Micro-V on 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 1.2 and
1.3 Vac rms.
Adjust the METER FUNCTION switch on the distortion
measurement set to the DISTORTION position.

4. The following adjustments have dual controls. First
determine by the position of the jumpers E2 and E3 in
the doubler converter whether the IF is wideband (WB)
or narrowband (NB), then adjust the corresponding
controls on the Double Converter module and the Second
and Third Local Oscillator module for minimum
distortion:
a. 1ST 10.7 MHz IF ADJ (WB) or (NB)
b. LO 2 FREQ ADJ (WB) or (NB)
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5. Rotate the 2ND 10.7 MHz IF ADJ for a minimum reading on
the distortion measurement set. Steps 4 and 5 may be
repeated two to three times to optimize the distortion
reading.
The distortion reading should now be less than 0.2%
wideband or 0.3% narrowband. Switch the frequency on
the distortion measurement set to 1.0 kHz. Verify that
the distortion reading is less than 0.1%.

Troubleshooting:
1. An RF input to the STL receiver exceeding 6 mV may

cause an indication of high distortion.
2. The distortion of the Composite 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 Composite Baseband
Processor module.

6.3.7 Stereo Separation and Stereo Signal-to-Noise Ratio
Specification:
Stereo Separation
Wide (Narrow) Band

Signal-to-Noise Ratio
Wide (Narrow) Band

48 dB (43 dB) or better 50 Hz to
15 kHz, typically 50 dB (45 dB)
or better
73 dB (70 dB) or better, typically
76 dB (73 dB) below 100% modula­
tion, de-modulated, de-emphasized
left or right

Description:
The stereo separation alignment is accomplished using a
stereo generator and demodulator of known quality and an
audio spectrum analyzer with tracking generator.

PCL-606/C
(960)

6-26



o

o

•CAUTION: To avoid receiver damage, initially set
attenuator for maximum attenuation.

Figure 6-9. Stereo separation test setup

Test Equipment:
Directional Coupler Microlab/FXR CB-49N

Attenuator, 50 Ohm Load philco, 662A-30

o Attenuator, Adjustable Kay Elemetrics Corp., 432D

Distortion Measurement Set Hewlett-Packard HP-330A
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Spectrum Analyzer

Audio Amplifier
Stereo Generator

Tektronics 7L5 w/ Option 01 &
Main Frame
See Figure 6-17
RCA BTS-101A

Stereo Demodulator QEI Model 691
Stereo Source Selector See Figure 6-18
Procedure:
1. Connect the equipment as shown in Figure 6-9. This

test should be irun flat; i.e., the stereo generator
pre-emphasis and the stereo demodulator de-emphasis
should be switched out. If this cannot be accom-
plished, the system modulation reference level should
be reduced to -20 dB at 400 Hz. Adjust the controls on
the audio spectrum analyzer as follows:
Frequency Far left graticule
Dot Frequency Zero Hz
LOG 10 dB/DIV
Source FREE RUN
Mode NORM
Terminate 1 M Ohm
REF dBV
Resolution Coupled
SPAN/DRV 2 kHz
Time/DIV Auto
Tracking GEN ON

2. Set the RADIATE/STANDBY switch on the STL transmitter
to the RADIATE position. Verify that the RADIATE LED
is green.
Using the METER FUNCTION switch on the transmitter,
select the FWD POWER position. Verify that the meter
reads between -3 and +2 dB on the top scale.
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Using the METER FUNCTION switch on the transmitter,
select the PGM LEVEL position.
Adjust the dot frequency on the audio spectrum analyzer
to 1.0 kHz and the SPAN/DIV to zero.
Adjust the level control on the audio spectrum analyzer
for a reading of zero dB on the top scale of the trans­
mitter meter.
Set the dot frequency on the audio spectrum analyzer to
zero and the SPAN/DIV to 2 kHz.
Using the METER FUNCTION switch on the receiver, select
the RF LEVEL position.
Position the switches on the adjustable attenuator for
a reading between IK and 3K on the receiver meter
middle scale.
Using the METER FUNCTION switch on the STL receiver,
select the PGM LEVEL position. Verify that the meter
reads within +/-1 dB of the STL transmitter meter.

Stereo separation: Measure­
ment of the worst-case ratio
in dB of residual signal in
the stereo demodulated right
channel referred to the demod­
ulated left channel with a
left-only driving signal for
frequencies between 30 Hz and
15 kHz; the procedure is re­
peated for right to left
channel separation.

Vert = 10 dB/div Hor = 2 kHz/div.

Figure 6-10. Swept separation waveform.

3. Select the LEFT ONLY position on the stereo source
selector.
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Adjust the step and VAR attenuators
spectrum analyzer so that the waveform
graticule. (See Figure 6-10.)
Select the RIGHT ONLY position on the
selector.

on the audio
is at the top

stereo source

Adjust HF TILT ADJ R10 for wideband or R73 for
narrowband on the receiver Composite Base-band
Processor module for maximum separation between 1 and 5
kHz.
Adjust EQ ADJ R25 for wideband or R75 for narrowband on
the Composite Baseband Processor module for maximum
separation between 10 and 15 kHz. (See Figure 6-10.)
Using the SAVE A function on the audio analyzer, store
this waveform.
Verify that the separation is greater than 48 dB for
wideband or 43 dB for narrowband between 1 kHz and 15
kHz.

4. Connect the spectrum analyzer to the right output of
the stereo demodulator.
Select the RIGHT ONLY position on the stereo source
selector. Adjust the step and variable attenuators on
the audio spectrum analyzer so that the waveform is at
the top graticule. (See Figure 6-10.)
Select the LEFT ONLY position on the stereo source
selector. Verify that the separation is greater than
48 dB for wideband or 43 dB for narrowband between 1
kHz and 15 kHz.
Note: The HF TILT ADJ and Delay EQ ADJ on the Com­
posite Baseband Processor module affect both the left
and right channel separation. Paragraphs 3 and 4 may
be repeated to assure optimum performance on both
channels.

5. Connect the audio output of the distortion measurement
set to the stereo source selector. Connect the left
output of the stereo demodulator to the input of the
distortion measurement set.
Set the frequency on the distortion measurement set to
1 kHz. Select the LEFT + RIGHT position on the stereo
source selector.
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o Adjust the output level on the distortion measurement
set for a reading of zero dB on the top scale of the
STL transmitter. Using the METER FUNCTION switch on
the STL receiver, select the PGM LEVEL position and
verify that the meter reads within +/-1 dB of the
transmitter program level.
Adjust the input controls on the distortion measurement
set for a zero dB reference.
Set the frequency on the distortion measurement set to
30 Hz.
Verify that the reference on the distortion measurement
set is +/-0.5 dB.
Select the RIGHT ONLY position on the stereo source
selector. Using the input attenuator on the distortion
measurement set, measure the separation.
Adjust LF TILT ADJ R18 on the Composite Baseband Pro­
cessor module for maximum separation.
Verify the separation at 50, 100 and 500 Hz.

6. Connect the input of the distortion measurement set to
the right channel of the stereo demodulator.
Position the input range and relative ADJ controls on
the distortion measurement set for a zero dB reference.
Select the RIGHT ONLY position on the stereo source
selector and, if required, adjust the zero dB reference
on the distortion measurement set.
Select the LEFT ONLY position on the stereo source
selector.
Using the input range controls on the distortion
measurement set, measure the right channel separation.
Note: The low-frequency tilt adjust on the Composite
Baseband Processor module affects both channels. Para­
graphs 5 and 6 may be repeated several times to opti­
mize this setting.

7. Stereo signal-to-noise ratio. This test should be run
using the normal 75 Micro-s de-emphasis characteristics
of the stereo demodulator.o
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Connect the audio output of the distortion measurement set
to the stereo source selector.
Set the stereo source selector to the LEFT + RIGHT
position.
Using the 50 Hz high-pass filter, connect the left
channel of the stereo demodulator to the distortion
measurement set input.
Using the METER FUNCTION switch on the STL transmitter,
select the PGM LEVEL position.
Adjust the output of the audio oscillator on the dis­
tortion measurement set for a frequency of 400 Hz.
Adjust the output level on the distortion measurement
set so that the transmitter meter reads zero dB on the
top scale.
Using the METER FUNCTION switch on the receiver, select
the PGM LEVEL position, and verify that the meter reads
within +/-1 dB of the transmitter meter.
Adjust the input range and relative ADJ controls on the

' distortion measurement set for a zero dB reference on
its meter.
Position the stereo source selector to the OFF posi­
tion.
Measure the stereo demodulated signal-to-noise ratio
for the left channel using the input range control on
the distortion measurement set. This value should be
greater than 73 dB for wideband operation or 70 dB for
narrowband operation.
Using the 50 Hz high-pass filter, connect the input of
the distortion measurement set to the right channel and
repeat the test.

Troubleshooting:
The performance of the stereo generator and stereo demodula­
tor can be verified by connecting the output of the stereo
generator directly to the input of the stereo demodulator.
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6.3.8 Stereo Crosstalk
Specification;
Nonlinear Crosstalk,
Subchannel to Main Channel 53 dB (50 dB) or better
Wide (Narrow) Band
Nonlinear Crosstalk,
Main Channel to Subchannel 53 dB (50 dB) or better
Wide (Narrow) Band
Description:
The crosstalk measurements are made using a stereo generator
of known quality, a low-distortion audio oscillator, and an
audio spectrum analyzer.

o

CAUTIONS

*CAUTION:

Place the transmitter RADIATE/STANDBY
switch in STANDBY until the coupler and
attenuator are connected.

To avoid receiver damage, initially set
attenuator for maximum attenuation.

Figure 6-11. Stereo Crosstalk Setup
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Test Equipment;
Directional Coupler
Attenuator, 50 Ohm Load
Attenuator, Adjustable
Distortion Measurement Set
Audio Spectrum Analyzer
Stereo Source Selector
Stereo Generator

Microlab/FXR CB-49N
Philco 662A-30
Kay Elemetrics Corp., 432D
Hewlett-Packard HP-339A
Tektronix 7L5
(See Figure 6-18)
RCA BTS-101A

Procedure;
1. Connect the equipment as shown in Figure 6-11. This

test should be run with the stereo generator pre­
emphasis switched out.

2. Set the RADIATE/STANDBY switch on the STL transmitter
to the RADIATE position. The RADIATE status LED should
be green.
Using the METER FUNCTION switch, select the FWD POWER
position,- and verify that the meter of the STL trans­
mitter reads between -3 and +2 dB on the top scale.
Using the METER FUNCTION switch on the transmitter,
select the PGM LEVEL position.
Adjust frequency controls on the distortion measurement
set for a value of 15 kHz.
Adjust the oscillator output level on the distortion
measurement set so that the transmitter meter reads
zero dB on the top scale.

3. Using the METER FUNCTION switch on the STL receiver,
select the RF LEVEL position.
Position the switches of the adjustable attenuator so
that the receiver meter reads between IK and 3K on the
middle scale.
Using the METER FUNCTION switch on the receiver, select
the PGM LEVEL position. Verify that the receiver meter
reads between -1 and +1 dB on the top scale.
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4 Position the controls on the audio spectrum analyzer as
follows:
DOT MAR Dot on far left graticule
DOT FREQUENCY Zero Hz
LOG 10 dB/DIV
SOURCE Free run
MODE NORM
RESOLUTION Coupled
SPAN/DIV 5 kHz
TIME/DIV AUTO
TERMIN Z 1 M Ohm
REF dBV

5. Measure the stereo crosstalk as follows:
a. Using the attenuator on the audio spectrum ana­

lyzer, adjust the 15 kHz waveform to the top
■ graticule. (See Figure 6-12A.)

b. Calculate the main channel to subchannel crosstalk
by measuring the indicated waveforms and using the
formula shown in Figure 6-12A. This value should
be greater than 53 dB wideband or 50 dB
narrowband.

c. Adjust the frequency of the distortion measurement
set to 7.5 kHz.

d. Position the stereo source selector (Figure 6-18)
to the left minus right position.

e. Calculate the subchannel to main channel crosstalk
by measuring the indicated waveforms and using the
formula shown in Figure 6-12B. This value should
be greater than 53 dB wideband or 50 dB
narrowband.
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o19 kHx pilot

A ■ 15 kHz L+R Ref. level.
B - 2nd harmonic distortion

level at 30 kHz.

Nonlinear crosstalk main to
sub ■ the difference in dB
between level A and level B
(60 dB in this example).

Vert - 10 dB/div Hor - 5 kHx/div

(A) Nonlinear crosstalk, main to sub.

and Cy ■ lower and upper
L-R sideband level at 30.5 kHz
and 45.5 kHz.

D » intermodulation product
at 15 kHz.

E » linear (vector) cross­
talk at 7.5 kHz. This signal
is a product of the stereo
generator.

Nonlinear crosstalk sub to
main • the difference in dB
between level CL or Cy and
level D + 6 dB (60 dB in
this example).

Vert - 10 dB/div Hor ■ 5 kHz/div

(B) Nonlinear crosstalk, sub to main.

Nonlinear crosstalk: Measurement of the ratio in dB
of harmonic products in the subchannel referred to 15
kHz L+R at 100% modulation in the main channel (tt*S);
measurement of the ratio in dB of intermodulation pro-
ucts in the main channel referred to 7.5 kHz L-R at
100% modulation in the subchannel- (S-*M) .

Figure 6-12
Nonlinear Crosstalk
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o
Troubleshooting;
1. The stereo generator's performance can be verified by

connecting output to the input of the audio spectrum
analyzer and performing the tests specified in step 5
above.

2. If the STL link is identified as the source of exces­
sive stereo crosstalk, the following steps should be
taken:
a. Verify that the cover is on the RE amplifier and

install the covers on the STL transmitter and re­
ceiver using at least two screws.

b. Ensure that the STL transmitter and receiver are
more than 2 feet apart.

c. Verify that distortion is less than 0.2%, using
the procedure shown in paragraph 6.3.6.

o 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 replacement
for the following modules:

EMO Synthesizer
First Local Oscillator
RE Amplifier
Metering and Status (Transmitter)
Double Converter
Metering and Status (Receiver)
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6.4.A Composite Audio Processor
PGM LVL ADJ Program Level Adjustment. Sets the

transmitter deviation of the composite
signal. Normal input is 3.5 V p-p. The
normal deviation of the transmitter is
+/-50 kHz wideband or +/-35 kHz
narrowband.

MUX 1 LVL ADJ Multiplex 1 Level Adjustment. Sets the
transmitter Multiplex 1 deviation. The
normal input is 1.5 V p-p at 110 kHz.
Main carrier deviation normally is +/-5
kHz wideband or +/-3.5 kHz narrowband.

MUX 2 LVL ADJ Multiplex 2 Level Adjustment. Sets the
transmitter deviation for the Multiplex
2 input. The normal input is 1.5 V p-p
at 185 kHz. . Main carrier deviation
normally is +/-7.5 kHz wideband or
+/-5.25 kHz narrowband.

OUT LVL TP1 Output Level Test Point. Used to moni­
tor the baseband audio input to the
FMO. The signal includes both the com­
posite and multiplex levels. 3.5 V p-p
= 100% modulation +/-50 kHz wideband or
+/-35 kHz narrowband.

A/B SWITCH Internal Switch used to select the phase of the
modulation. When used with a PCL-606
Receiver, the "B" position is used for
in-phase modulation, and the "A" posi­
tion will result in modulation 180 out
of phase with the input.

6.4.B FMO Synthesizer
FREQ TRIM Frequency Trim Adjustment. Used to tune

the reference oscillator. The frequency
switching described below adjusts the
frequency in 10 kHz increments. This ad­
justment is used as a vernier between
those 10 kHz increments.

LOSS OF LOCK This LED gives a red indication when the
AFC loses lock.
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AFC LVL TP1 AFC Level Test Point. Monitors the de
level of the AFC loop. It is normally
set to +7 V.

A=VARICAP BIAS ADJ Varicap Bias Adjustment. Used to adjust
the FMO for minimum distortion.

TP2=VARICAP BIAS Varicap Bias Level Test Point. A de test
LVL point used to monitor the bias on the

Varicap.
B = DISTORTION ADJ This circuit is disabled.
DEVIATION SELECT The Deviation Select jumper is used to

set the overall modulation sensitivity
of the FMO to either +/-50 kHz deviation
for wideband mode or +/-35 kHz deviation
for narrowband mode with a 3.5 V p-p
input signal.

MODULATION ADJ Modulation Adjustment. Used to trim the
FMO deviation. It is normally set to
+/-50 kHz with 3.5 V p-p input with
Deviation Select jumper in (WB) posi­
tion.

AFC LVL ADJ AFC Level Adjustment. Sets the free run
oscillator frequency. Rotating it clock­
wise causes the frequency to decrease.
The final adjustment is made by monitor­
ing TP1 (above) to a value of +7 V.

FMO LVL TP3 FMO Level Test Point. A de test point
used to monitor the output of the FMO
oscillator.

Frequency Selector Switches (Internal):
SI: Tens of Megahertz
S2: Megahertz
S3: Hundreds of kilohertz
S4: Tens of kilohertz

FMO Adjustment
Test Equipment
RF Signal Generator HP-8640B
Mixer Mini-Circuit 2AD-1
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Adjustable Attenuator

RF Spectrum Analyzer

Distortion Measurement Set

50 Hz Filter

Counter

Multimeter

Power Meter

Kay Elemetrics Corp., 432B

HP-8559A

HP-339A

Figure 6-15

Tektronix BC-508A

Data Precision 935

HP-435A w/ 8481A Power Sensor

Figure 6-13. Test setup for FMO adjustment.

Procedure;

1. Connect the equipment as shown in Figure 6-13.

Using the counter, measure the output frequency of the
FMO.

o
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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 SI 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 will be neces­
sary 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 frequency 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 demodu­
lator.

3. Adjust the oscillator output on the distortion measure­
ment set for a frequency of 1 kHz and a level of 1.25 V
rms (3.5 V p-p).

4. Distortion and AFC Level Alignment.
Using the multimeter, monitor TP1 (AFC Level) and ad­
just the AFC LVL ADJ so that the voltmeter reads be­
tween 6.9 and 7.1 V.
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 demodu­
lator, and adjust the Varicap Bias adjustment on the
FMO (adjustment A) for a minimum distortion reading.
Note: Normally there are two setting of the Varicap
Bias adjustment that will produce minimum distortion.
Varicap bias should be adjusted to the setting that
produces the lowest distortion.
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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 level 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.
For this test the deviation select jumper El should be
in the wideband (WB) position.
Using the counter, set the output frequency of the dis­
tortion measurement set oscillator to 20.78 kHz. Verify
that the oscillator output voltage is 1.25 V rms.
Adjust FMO deviation for +/-50 kHz as follows, using
the Bessel null function waveforms in Figure 6-5:
a. Connect the output of the adjustable attenuator

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 measure­
ment set to the FMO and adjust the MODULATION ADJ
on the FMO from minimum to the first Bessel null
function (Figure 6-5B).

6. Reconnect the adjustable attenuator to the FM demodu­
lator .
Verify the AFC level at TP1 is between 6.9 and 7.1 V.
Verify 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. If narrowband operation
is desired, put the Deviation Select jumper El to the
(NB) position.

7. Using the Power Meter, verify that the output of the
FMO is between 0 dB and +5 dB.
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o

Notes:
A. SI, S2, S3 and S4 are used to set the FMO frequency

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

3.000 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 distortion is equal to the ab­
solute value of measurement (i) minus measurement
(ii). The difference should be less than 0.02%.

C. If ordering a replacement FMO from the factory, please
specify the operating frequency of the transmitter.

6.4.C  Up Converter
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
1 to 2 dB between 940 MHz and 960 MHz. It is designed to
provide an additional 40 dB of attenuation of the first LO
signal, normally 1020 MHz, and greater than 60 dB of the
upper sideband, normally 1080 MHz to 1100 MHz. All adjust­
ments are internal and considered to be factory adjustments.
IPA (Intermediate Power Amplifier): R7 (internal is
adjusted for power output. With an input of -10 dBm, the
output should be between +15 and +17 dBm between 940 MHz and
960 MHz.

o
6.4.D  First Local Oscillator And Multiplier
FREQ ADJ Frequency Adjust. Sets the first LO

output frequency.

PCL-606/C
(960)

6-43



o
osc LVL 1TP1 Oscillator Level Test Point. Provides a

DC voltage used to verify that the
oscillator is functioning.

1ST DBLR TUNE First Doubler Tune Adjustment. Used to
tune for maximum DC potential at TP2
(1st Doubler Level) .

2ND DBLR MATCH Second Doubler Match Adjustment. Used
to tune for maximum DC voltage at TP2
(1st Doubler Level).

1ST DBLR LVL TP2 First Doubler Level Test Point.
vides a DC voltage used to verify
the 1st Doubler is functioning.

Pro-
that

2ND DBLR TUNE Second Doubler Tune. Used to tune for
maximum DC voltage at TP3 (2nd Doubler
Level).

2ND DBLR LVL TP3 Second Doubler Level Test Point.
test point used to verify that
second doubler is functioning.

A DC
the

oDIO DRVR TUNE Diode Drive Tune Adjustment. Used to
tune for maximum power output.

DIO BIAS TP4 Diode Bias Test Point. A DC test point
used to verify that the step recovery
diode is properly biased (0.4 to 0.8 V).

DIO MATCH Diode Match Adjustment. Used to
for maximum power output.

tune

Notes: When installed in the PCL-606 STL trans­
mitter, 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.

6.4.E RF Amplifier
R1 Power output adjustment.
RF Amplifier Alignment
1. Set the HP-8640B signal generator (or equivalent) to

center frequency at a power level of -10 dBm. o
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-10 P out + 43 dB

2. Connect the output of the signal generator to the
of the Intermediate Power Amplifier (IPA).

input

3. Connect the output of the RF Amplifier to an
priate power meter.

appro-

4. Adjust R1 for 6w power while keeping the final
current below 1.2 A.

stage

5. Spurious and second harmonic emissions should be
tored by using a 30 dB coupler and spectrum ana
The second harmonic should be less than:

moni-
lyzer.

6.4.F  Metering and Status
R1 Used to adjust the FWD POWER meter function. 0 dB

equals 100% power (5 to 10 watts).
R2 Adjusts the REFL POWER meter function. Adjust to 0 dB

Owith the antenna disconnected.
R3 Used to adjust the PGM LEVEL meter function. 0 dB

equals 50 kHz deviation in wideband mode or 3.5 kHz
deviation in narrowband mode.

R4 Used' to adjust the MUX LEVEL meter function. 5 on the
lower scale equals 5 kHz (3.5 kHz narrowband) deviation
of the main carrier by the subcarrier.

R5 Used to adjust the AFC LEVEL meter function. 7 volts
equals midscale on the lowest arc.

R6 Used to adjust the IPA LEVEL meter function. Adjust to
midscale on the lower arc when the IPA is producing
between +15 and +17 dBm of power.

R7 Used to adjust the PA CURRENT meter function. Using a
digital voltmeter with a floating input, measure the
differential voltage between TP1 and TP2 on the Trans­
mitter Control board when the transmitter 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.o
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R8 Used to adjust the VOLTMETER function of the meter.

Using a jumper, connect TP1 of the Metering and Status
board to TP2 of the power supply and adjust R8 for a
value of 15 on the lower scale.

R9 Adjusts the meter ballistics. The meter is normally
adjusted for a 0.25 dB overshoot by switching between
the REFL POWER meter function and the PGM LEVEL meter
function with a 0 dB input (program input = 3.5 V p-p
or 1.25 V rms).

6.4.G  Transmitter Control
TP1 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 measurement is made using a
floating input de voltmeter. 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
R5 Used to adjust the +12.5 V power supply output voltage

when the transmitter is in the RADIATE position.

6.4.1 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
generally 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 ensure
that the cables do not adversely affect measurements. Figure
6-14 shows the proper method of measuring the preselector
insertion loss.

o

o
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o REF. LEVEL

Figure 6-14. Test setup for measuring the preselector
insertion loss.

70 MHz OUT ADJ 70 MHz Output Adjustment. Alignment is
performed using an RF signal generator
and the receiver front-panel meter in
the RF LEVEL position.

6.4.J Preamplifier and First Mixer
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Set the RF Signal Generator as follows:
Frequency As specified on

serial number label.
the

EM Deviation OFF
RF Level Set to 300 to IK on

middle scale of the
receiver meter.

the
STL

Adjust the 70 MHz OUT ADJ (L3) for maxi­
mum 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 LVL TP1 RF Gain Level Test Point. Used to moni­
tor the negative de voltage on the pin
diode attenuator.

RF GAIN ADJ RF Gain Adjustment. During servicing
and alignment, this adjustment is set
for a reading between -14 V and -16 V on
TP1 (RF Gain Level) .
When installed at the Broadcast Trans­
mitter site, this adjustment may range
between 0 and 15, as indicated on the
STL receiver meter lower range when the
RF GAIN function is selected.

6.4.K  First Local Oscillator
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 Para­
graph 6.4.D for the transmitter First Local Oscillator and
Multiplier module.

6.4.L  Double Converter
Note: The 10.7 MHz IF is factory-adjusted for minimum dis­
tortion at the desired selectivity.
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1ST
IF

1ST

10.7 MHz
ADJ (WB) IF Adjustment. Adjust for minimum dis-

tortion when the Receiver is operating
in the wideband mode.

10.7 MHz
IF ADJ (NB) IF Adjustment. Adjust for minimum dis-

tortion when the Receiver is operating
in the narrowband mode.

2ND 10.7 MHz
IF ADJ IF Adjustment. Adjust for minimum dis-

70

tortion.
Note: The L02 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.

MHz BPF ADJo (1 to 4) Bandpass Filter Adjustments. The align-
ment 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 included in this

70

manual. (See paragraph 6.3.2, STL Re­
ceiver Sensitivity).

MHz Bandpass Filter Alignment
1. Connect RF signal generator (HP-8640B or equivalent) to

2.

the 70 MHz input of the Double Converter module.
Set the following:
Frequency to 70.000 MHz
RF level to -37 dB
Using a digital voltmeter, monitor TP3 (Log Level) on
the FM Demodulator module.

3. Adjust the 70 MHz BPF ADJ (1-4) capacitors for a maxi-

o mum reading on the digital voltmeter. Repeat this step
two or three times to ensure a maximum reading.
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4. After alignment of the 70 MHz bandpass filter, both the

STL receiver sensitivity (paragraph 6.3.2) and the STL
link distortion (paragraph 6.3.6) alignment procedures
should be performed.

6.4 .M Second and Third Local Oscillator

L02 FREQ ADJ (WB) LO2 Frequency Adjust for wideband mode.
Adjusts the LO2 frequency between 80.670
kHz and 80.730 kHz. Exact frequency for
the purpose of alignment is determined
by the wideband 10.7 MHz IF.

L02 FREQ ADJ (NB) L02 Frequency Adjust for narrowband
mode. Functions identically to adjust­
ment above for the narrowband IF.

BFR LVL TP1 Buffer Level Test Point. A de test point
used to indicate that the oscillator and
buffer are functioning.

1ST DBLR ADJ First Doubler Adjustment. Adjust for
maximum de level at TP2 (1st DBLR
Level) .

o
1ST DBLR LVL TPT2 First Doubler Level Test Point. A de

test point used to verify that the first
doubler is functioning.

L02 OUT ADJ LO2 Output Adjustment. Adjust for maxi­
mum LO2 RF output.
Note: If a power meter is not avail­
able, the LO2 Output may be tuned for a
maximum de level at TP3 (LO2 Output
Level) .

L02 OUT LVL TP3 LO2 Output Level Test Point. A de test
point used to indicate that the second
doubler is functioning.

LO3 OUT LVL TP4 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 fre- o

PCL-606/C
(960)

6-50



o
quency should be set to the value speci­
fied on the Double Converter module.

6.4.N  FM Demodulator
LOG GAIN ADJ

LOG LVL TP3

DEMOD LVL TP2

MUTE THR ADJ

MUTE THR ADJ

Log Gain Adjustment. Calibrates the RF
LEVEL meter function. To accomplish
this, the RF GAIN ADJ on the Preampli­
fier and First Mixer module should be at
0 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
reduced 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 , IK, and 3K
levels should be checked to ensure that
the meter reads between the upper and
lower line 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 Demodulator 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
frequency 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 = 20 Micro-V
input signal with RF gain at 15 on
receiver meter (TP1 on Preamplifier and
First Mixer module at -14 V to -16 V).
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BB LVL ADJ Baseband Level Adjust. Adjust the output

of the baseband including the composite
and multiplex levels. +/-50 kHz devia­
tion wideband or +/-35 kHz deviation
narrowband = 3.5 V p-p.

BB LVL TP1 Baseband Level Test Point. An ac test
point used to monitor the output level
of the baseband processor. +/-50 kHz
deviation wideband or +/-35 kHz devia­
tion narrowband = 3.5 V p-p.

6.4.0 Composite Baseband Processor
HF TILT ADJ (WB) HF Tilt Adjustment for wideband mode.

Adjusts the stereo separation between 1
and 5 kHz.

HF TILT ADJ (NB) HF Tilt Adjustment for narrowband mode.
Adjusts the stereo separation between 1
and 5 kHz.

LF TILT ADJ LF Tilt Adjustment. Adjusts the stereo
separation between 30 and 100 Hz.

DLY EQ ADJ (WB) Delay Equalizer Adjustment for wideband
mode. Adjusts the stereo separation
between 10 and 15 kHz.

DLY EQ ADJ (NB) Delay Equalizer Adjustment for
narrowband mode. Adjusts the stereo
separation between 10 and 15 kHz.

MUX LVL ADJ Multiplex Level Adjustment. Adjusts the
multiplex level output of the Composite
Baseband Processor module. Normally
adjusted so that +/-5 kHz (wideband) or
+/-3.5 kHz (narrowband) deviation equals
1.5 V p-p at 110 kHz.

COMP LVL TP1 Composite Level Test Point. An ac
coupled test point used to measure the
composite level. Normally, 3.5 V p-p
equals +/-50 kHz (wideband) and +/-35
kHz (narrowband) deviation.

MUX LVL TP2 Multiplex Level Test Point. An ac
coupled test point used to measure the
multiplex level. 5 kHz (wideband) or
3.5 kHz (narrowband) deviation at 110
kHz equals 1.5 V p-p.

o
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Notes: The HF TILT, LF TILT, and DELAY EQ

adjustments are used primarily to opti­
mize stereo separation performance. In
other applications, such as communica­
tions, HF TILT and LF TILT would be used
to adjust audio frequency response
within +/-.1 dB from 30 Hz to 53 kHz.
The DELAY EQ adjustment would have no
effect on the frequency response perfor­
mance .

6.4.P  Metering and Status
R1 Adjusts the PGM LEVEL meter function on the receiver

Metering and Status board. Zero dB on the top scale of
the meter equals +/-50 kHz (wideband) or +/-35 kHz
(narrowband) deviation of the composite signal.

R2 Adjusts the MUX LEVEL function of the meter. A reading
of 5 on the lower scale equals 5 kHz (wideband) or 3.5
kHz (narrowband) deviation of the main carrier by the
110 kHz subcarrier. The meter indication for the 185
kHz deviation is given on the test data sheet (Section
8) .

o

R3 Used to adjust the RF LEVEL function. A reading of 3K
on the center scale of the meter equals 3000 Micro-V of
input signal. other controls that affect this setting
are: the RF GAIN Adjust on the Preamplifier and First
Mixer module, and the LOG GAIN Adjust on the FM Demod­
ulator module. (See Paragraph 6.4.N LOG GAIN ADJ for
the alignment of this meter function.)

meter function.

R4 Adjust
meter

to center
function.

of the lowest scale for the L01 LEVEL

R5 Adjust
meter

to center
function.

of the lowest scale for the LO2 LEVEL

R6 Adjust to center of the lowest scale for the LO3 LEVEL

R7 Adjusts the RF GAIN meter function. Adjust to 15 on
the lower scale when TP1 on the Preamplifier and First
Mixer module is between -14 V and -16 V.

R8 Adjusts the VOLTMETER function of the meter. Adjust by
connecting a test probe between TP1 on the Metering and
Status board and TP5 on the Power Supply module.
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R9 Adjusts the meter ballistics. The meter is normally
adjusted for a 0.25 dB overshoot by switching between
the VOLTMETER meter function (with no input) and the
PGM LEVEL meter function with a 0 dB input (program
input = 3.5 V p-p or 1.25 V rms).

6.4.Q  Mute and Transfer
The Mute and Transfer module requires no adjustment.
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 composite and multiplex audio outputs.

2. This module may be externally muted, either by a remote
mute input or a transfer input from a dual STL
receiver.

3. The transfer mode is activated by the STL receiver
OPERATE/TRANSFER switch. Disconnecting J3 will open
this circuit and eliminate the possibility of either a
short circuit or bad switch.

6.4.R  Power Supply
Input Voltage: 100, 110, 220, or 240 VAC.
Output Voltages: The output voltages are predetermined by
an internal reference in the IC regulator chips. Overvoltage
generally indicates a failure of the appropriate chip. Zero
output voltage generally indicates a short circuit 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 will assist in troubleshooting an STL
transmitter or receiver to the module level.
Test Equipment:
Attenuator 50-Ohm Load Philco 662A-:30
Counter Tektronix DC-508A
Directional Coupler Microlab/FXR Model CB-49B
Distortion Measurement
Set

Hewlett-Packard Model 339A

Power Meter and Sensor Hewlett-Packard 435A
Power

W/8481A
Sensor

RF Signal Generator Hewlett-Packard Model 8640B

o RF Spectrum Analyzer Hewlett-Packard Model 8559A
Stereo Demodulator QEI Model 691
Multimeter Data Precision Model 935
75 s DeEmphasis Network Figure 6-16

6.5.1 Transmitter Troubleshooting Procedure
1. Connect the equipment as shown in Figure 6-1 and posi­

tion the RADIATE/STANDBY switch to the RADIATE posi­
tion.

2. Verify that the +15 V, -15 V and +5 V status lights are
green. If they are not, power supply voltages should
be checked before proceeding.

3. Verify that the RADIATE, AFC LOCK, and +12 V status
indicators are green. The AFC LOCK indicator is
controlled by the FMO. The RADIATE status indicator is
controlled by the Transmitter Control board, and the
+12 V indicator is controlled by the Power Supply.
Also, the wiring harness and the Metering and Status
board may lead to faulty indications.
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4. Using the final test data sheet (Section 8) as a refer­

ence, use the METER FUNCTION switch to select the
following positions:
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 that the output of the Up Converter mixer is at
least -6 dBm. If it is, the problem is located in the
950 MHz Up Converter bandpass filter.
Measure the output of the First Local Oscillator and
Multiplier module for a value between +5 and +10 dBm.
Using the power meter, measure the output of the FMO
for a value between 0 and +5 dBm.

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 status LEDs on the front
panel are green. If they are not, use the multimeter
to verify power supply output voltages prior to pro­
ceeding.

3. Using the METER FUNCTION switch, verify that the L01
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 Preamplifier and
First Mixer module so that TP1 on the Preamplifier and
First Mixer module reads between -14 and -16 V. o
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5. The following procedure is used to measure the gain
distribution of the receiver for proper performance:
a. Using the procedure outlined in Paragraph 6.4.1,

measure the preselector insertion loss for a mini­
mum 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 gener­
ator to establish a reference on the spectrum
analyzer; then measure the 70 MHz output of the
Preamplifier and First Mixer module. Add pre­
selector insertion loss to the gain indicated by
the spectrum analyzer to determine the Preampli­
fier and First Mixer conversion gain.

d. Using the output of the Preamplifier and First
Mixer module as a reference, measure the conver­
sion gain of the Double Converter module. The 3
MHz output should be between +3 and +7 dB greater
than the 70 MHz input.

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 fre­
quency of 3 MHz at a level of -25 dBm with an FM
deviation of 5 kHz. The output of the FM Demodu­
lator should be 0.35 V p-p. If it is not, trouble­
shooting of the FM Demodulator is indicated. If
it is, troubleshooting of the Composite Baseband
Processor or the Mute and Transfer . modules is
indicated.

6.6 TEST FIXTURE DIAGRAMS
The test fixtures shown in Figures 6-15 through 6-18 have
been designed to interface with the equipment specified in
Table 6-1.
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Figure 6-15
50 Hz High-Pass Filter

Figure 6-16
75 Micro's De-Emphasis with 30 Hz High-Pass Filter

Figure 6-17 Audio Amplifier

Figures 6-15, 6-16, 6-17
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SHOWN IN OUT
POSITION)

o
Figure 6-18

Stereo Source Selector
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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 information
on the recommended spares is available upon request.

7.2 SPARE TRANSMITTER MODULES

Module
Drawing
Number

Module
Item No.

Stock
Location

Composite Audio Processor 20D2831 9301318 2211o FMO Synthesizer 20D2951 9302175 2212

Up Converter 20C2934 9104753 2212

First Local Oscillator 20D2828 9301276 2211

RF Amplifier 20D2937 9302035 2211

Metering and Status 20D2818-2 9204199 2211

Transmitter Control 20C2834 9204215 2211

Power Supply 20C2817 9203597 2211

7.3 SPARE RECEIVER MODULES

Drawing Module Stock
Module Number Item No. Location

Preselector Filter 21C2754 9102138 2211

Preamp and First Mixer 20D2827 9301268 2211

First Local Oscillator 20D2828 9301276 2211

Double Converter* 20D2945-1 9302498 2211

PCL-606/C
(960)
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