
UCR301
Compact UHF Receiver

Feature Highlights
• 9 Volt battery or external DC power
• SmartSquelchTM circuitry
• SmartDiversityTM circuitry
• 256 selectable UHF frequencies
• Constant group delay SAW filter
• Digital pulse counting detector
• Dual-band audio compandor
• Pilot tone controlled squelch
• Graphics type backlit LCD display
• -50 dBu to +9 dBu output levels
• Balanced XLR audio output
• Aluminum construction

TECHNICAL DATA

The UCR301 receiver provides professional performance and
a versatile feature set in a mid-priced wireless microphone
system. The design offers a compact package for camera
mounted applications in ENG and field production. The
UCR301 is compatible with all 300 Series Lectrosonics wire-
less transmitters.

The user interface is a multi-function LCD display that pro-
vides a variety of windows for setup and operation.  The main
window provides full system operating information including
transmitter and receiver battery levels, RF and audio levels
and diversity antenna state.  Other windows provide frequency
and level settings and a unique spectrum analyzer.  The
spectrum analyzer will automatically tune the receiver across
its entire bandwidth and display the results in a scrollable
window to identify signals that are present and locate clear
operating frequencies.

Microprocessor control is at the heart of the UCR301.  Internal
functions such as diversity antenna phase and squelch activ-
ity are controlled by internal firmware that analyzes a variety
of conditions to optimize performance.

SmartSquelchTM

A conventional squelch design faces several compromises.

• Squelch too aggressively and audio may be lost.

• Squelch too little and excessive noise may be heard.

• Respond too rapidly and the audio will sound “choppy.”

• Respond too sluggishly and entire words or syllables can
be cut off.

SmartSquelchTM achieves an optimal balance of these trade-
offs by combining several techniques that remove distracting
noise without the squelching action itself becoming a distrac-
tion.  The circuitry will perform the following functions:

• Wait for a complete word or syllable before squelching.

• Assess recent squelching history and RF signal strength.

• Assess audio content to determine available masking.

By adjusting squelching behavior dynamically for the optimal
result under varying conditions, the receiver can deliver ac-
ceptable audio quality from otherwise unusable signals.

SmartDiversityTM

Microprocessor controlled, antenna phase combining was the
chosen method for diversity reception to keep the receiver
small, yet still deal effectively with multi-path dropouts.  The
embedded firmware analyzes RF level, the rate of change of
RF level and the audio content to determine the optimum
timing for phase switching, and the optimum antenna phase.
This adaptive technique operates over a wide range of RF
levels to anticipate dropouts before they occur.  The system
also employs “opportunistic switching” to analyze and then
latch the phase in the best position during brief squelch
activity.

The rear panel provides the balanced XLR audio output
and external DC power jack.
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TIMING BETWEEN PULSES VARIES WITH FREQUENCY 

SUM OF PULSE VOLTAGE INCREASES AT HIGHER FREQUENCIES

THE VARYING DC VOLTAGE = THE AUDIO SIGNAL

Digital Pulse
Counting Detector
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DUAL-BAND COMPANDOR

Surface Acoustic Wave (SAW) Filter
SAW filters in the first IF section combine sharp skirts,
constant group delay, and wide bandwidth in one filter. These
filters are made of quartz and are temperature stable. This
special type of filter allows primary filtering as early as
possible, at as high a frequency as possible and before high
gain is applied to the signal. After the sharp filtering action of
the SAW filters, the 244MHz signal is converted to the sec-
ond IF at 10.7 MHz, then finally to the third IF at the low
frequency of 300 kHz, where the counting detector gener-
ates the audio.

Digital Pulse Counting Detector
The UCR301 receiver uses an advanced digital pulse detec-
tor to demodulate the FM signal at 300 kHz rather than a
conventional quadrature type of detector. This eliminates
thermal drift and provides additional AM rejection. A stream
of precision pulses is generated at 300KHz and locked to the
FM signal coming from the third IF section.  The pulse width
is constant but the timing between pulses varies with the
frequency shift of the FM signal.  The integrated voltage of
the pulses within any given time interval varies in direct
proportion to the frequency modulation of the radio signal.
As the FM modulation increases in frequency, the circuit
produces more pulses. As the modulation decreases in fre-
quency, the circuit produces fewer pulses. More pulses
produce a higher voltage and fewer pulses a lower voltage
and the resultant varying DC voltage is the audio signal as
shown in the diagram below.

Dual Band Compandor
In the dual band compandor, the audio signal is processed in
two separate bands using four separate time constants to
avoid the distortion and noise that occur in a conventional
single-band compandor.

By optimizing the compandors for high and low frequencies,
the system can handle high frequency sounds such as clicks,
sibilants and fast transients produced by plucked strings or
percussion instruments without compromising the perfor-
mance in the main voice range.  Low frequency audio is
processed with longer time constants to minimize distortion.
The net result is extremely low distortion and noise with any
type of program material or voice.

Pilot Tone Controlled Muting
The 300 Series system design utilizes a separate ultrasonic
modulation of the carrier (pilot tone) to generate a control
signal that opens and closes the receiver audio output when
the transmitter is turned on and off.  The receiver will not
respond to interfering signals that do not contain the pilot
tone signal, even strong signals exactly on frequency.  Thus,
the receiver will remain absolutely quiet when the transmitter
is turned off.  The pilot tone is also used to implement delays
at turn-on and turn-off to eliminate thumps, pops or other
transients that can occur in the sound or recording system
when a transmitter is powered up or down.

Tri-mode Dynamic Noise Filter
The audio signal is passed through a “dynamic noise reduc-
tion circuit” that suppresses high frequency audio noise in
poor signal conditions.  The cutoff frequency of this low pass
filter is varied automatically by measuring the amplitude and
frequency of the audio signal and the quality of the RF signal.
The audio bandwidth is held only to that point necessary to
pass the highest frequency audio signal present. If the RF
level is weak, the filter becomes more aggressive.  This
results in a dramatic reduction of “hiss” at all times.  During
passages with even low levels of high frequency audio con-
tent, the filter moves completely out of the way and passes
the signal with no decrease in high-frequency response.  The
DNR filter can respond to transients in less than a millisec-
ond, so its action does not alter the audio signal.

Superb Audio Quality - The Final Result
The devices and circuitry described on this page all share a
common benefit:  superb audio performance.  The benefits of
this extensive signal processing will be evident with a few
listening tests, especially during poor RF signal conditions.

A summary of these benefits is as follows:

SAW filters not only provide sharp filtering slopes for excel-
lent selectivity, but also provide minimal phase shift of the
harmonics of the signal passing through the filter (excellent
group delay performance) to minimize distortion.

The pulse counting detector remains centered on the IF
frequency over an extremely wide temperature range to elimi-
nate the audio distortion that can occur in conventional
quadrature detectors due to thermal shift.

The dual-band compandor speaks for itself in reducing
distortion and noise with all types of program material.

The dynamic noise filter suppresses hiss and high fre-
quency “breathing” that can occur during weak RF signal
conditions and very low modulation (low level audio), which is
especially evident in a quiet listening environment.
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Backlit LCD Graphics Display
The interface for setting up and operating the UCR301 re-
ceiver is an LCD display and three switches on the front panel
of the receiver.  All information regarding the status of audio
and RF signals and battery levels in the receiver and the
transmitter are continuously provided.

A “locked” operating mode can be enabled to prevent acci-
dental changes to the settings.  In this mode the SELECT
buttons are disabled so that no changes can be made to the
frequency selection and output level, and the scanning mode
cannot be enabled.

SELECT DOWN Button -
control down one step

SELECT UP Button - control up one step
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changes windows
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A special scanning mode is
provided to conduct RF site

surveys and locate clear
operating frequencies.  A

scrollable window provides a
graphical illustration of RF

signals within the tuning range
of the receiver.
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Frequency Adjustment Range: 25.5 MHz in 100 kHz steps
Receiver Type: Triple conversion;  superhet;

244 MHz, 10.7 MHz and 300
kHz

Frequency Stability: ±0.001 %
Front end bandwidth: 30 MHz
Sensitivity:
      20 dB Sinad: 0.9 uV (-108 dBm), A weighted
     60 dB Quieting: 1.12 uV (-106 dBm), A weighted
Squelch quieting: Greater than 125 dB
AM rejection: Greater than 60 dB, 2 uV to 1

Volt (Undetectable after
processing)

Modulation acceptance: 85 kHz
Image and spurious rejection: 70 dB
Third order intercept: 0 dBm
Diversity method: Phased antenna

SmartDiversity™

FM Detector: Digital Pulse Counting Detector
operating at 300 kHz

Antenna inputs: Dual fixed whips; marine grade
phosphor bronze cable

Audio output: Rear panel XLR connector;
nominal 10K balanced, output
adjustable -50 to +9 dBu in 1 dB
steps

Audio Signal to Noise Ratio: 108 dB; A-weighted at full
quieting

Audio Test Tone: 1KHz, -50 to +9 dBu, 5%THD
Front Panel Controls and Indicators:

• LCD display
• Menu - up/down buttons
• Power switch

Rear Panel Features:
• XLR audio output jack
• External DC input
• Battery compartment

External Power: Minumum 10 Volts to maximum 18 Volts DC
1.6 W; 100 mA at 12 VDC

Battery Life: Over 3.5 hrs. continuous, (4 hours intermittent)
w/ alkaline 9V battery;
up to 10 hrs. continuous w/ lithium battery

Weight: 9.6 ozs without battery
Dimensions: 2.83" wide x 1.25" high x 4.64" deep
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UCR301
Block Diagram

Operates on a single 9Volt
battery.  The rear panel
rotates for access to the
battery compartment.

Operating Frequencies (MHz):

Block 525 525.000 - 550.500
Block 21 537.600 - 563.100
Block 22 563.200 - 588.700
Block 23 588.800 - 614.300
Block 24 614.400 - 639.900
Block 25 640.000 - 665.500
Block 26 665.600 - 691.100

Block 27 691.200 - 716.700
Block 28 716.800 - 742.300
Block 29 742.400 - 767.900
Block 30 768.000 - 793.500
Block 31 793.600 - 819.100
Block 32 819.200 - 844.700
Block 33 844.800 - 862.000
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