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Fraquency Ranga 136-174MHz, 216-260MHz (VHF!
420-512MHz (LIHF)

Sensitivity 25 350V (typ.) Tor 1248 SINAD

Salectivity -BdB at + 6.5KHz

-105dB At + 1BKHz
-125dB at &+ 2BKHz -

Spurlous end Imege response £5dB Spurious
-125dB Image
Overload/ Desense 75,0000V + BOOKHz (VHF)

100,000uy 4+ ZMHz (VHF)
75, 00uY 4+ 2MHz {UHF,
100,0000V  + BMHz {UHK

Intermodulation A0dB (ElA method)
I.F, 21.4MHz first, 486K Hz second
I.F. Filtaring B-pole crystal at 21.4MHz

4-pole caramic at 405KHz
loptional 9-pole ceramic)

Firet oscillator stabllity 4+ .0005% 1-10 to +60C)

4 .0002% with optional oven
Squeich Circuit Schmitt trigger with

GdB hysteresis
Sgusich Threshold 1-,16uY, automatic switch

to fast mode with signals
greater than 10u¥

Modulation acceptance +T7kHz
Audlo de-smphasis 6B/ octave (EIA)
Audio output 1.5W into 4¢  llocal)
_ 0.4Vrma, 10008 lline/repeat)
External Controls BOK o squeich
100 o local audia
Extarnal metering 0-1mA, 2300q for each function
COS output opan collector, selectable active high or low
Voltage required ~13¥DC nominal (11-14VDC fimit)
Current Drain 180m A squelched
% 00m A nominal unsguealched
60m A with full audio output
Crystal specification 138-161MHz Fx = (Fo—21.4MHz2) /2
1R1-17d4MHz Fx = (Fo-21 4MHzl /3
216-280MHz Fx = (Fo—21.4MHz) /4
420-612MHz Fx = [Fo 21 .40z [B

Parallel resaonant, third overtone,
resistance 200 max., 12pF load
capacity, HC-25/L) case

Physical [modular version) Bx7.25"%2.5" snclosure w/ feadthru capacitors
& UHF connector
Physical [ rack version) 19626 rack panel, §' deep includes meters,

controls, and spaaker

Spacifications subjact to changs without notica

MR4 recelvers are factory tested, aligned, and tuned to frequency before shipment, They are enginasred to give years of
reliabls servica with no pericdic adjustment or maintenance, Their one yesr limited warranty is our staternant of commitmant

to guality.




e T e e e i L o A e T e et 1 ]
MICRO CONTROL SPECIALTIES
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“OMPARE THESE MR4 FEATURES

RIES MR4 RECEIVER

MAA-HECE) LR

® 7 large helical resonators for outstanding overload
performance

e Double convarsion with 21.4 MHz first IF for 120 dB
image rejaction s
o 1Z2-pole crystal and ceramic IF filter

L]
@ Aunlomatic fast/slow sguelch virtually eliminates
soualch tail

e 3gualch hysteresis follows fading signals

e 1 ¥ 111t

PEAR.0EY iR SILEWT

@ Shielded oscillator/ multiplisr chain

o Metering circuits for signal strength, peak deviation,

antl discriminator

& Silver mica and mylar capacitors hold peak performance

over lemperature

e Provision for indernal 1055 decoder

s [eedback and Q-damping insures optimum performance

over lime and temperature
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Radio channels are crowded enough taday - tomorrow
tha congestion will be even warse. That's why avary detail
of the MRA4 is designed for outstanding performance in the
harshest F environments. With 7 large helical filters in the

t-end and 12 poles of IF filtering the MR4 is immuna 1o

158 at interferance lavels greater than 100,000 uV,
rwio of the resonators are placed ahead of the RF pre-
amplifier for exceptional cverload resistance. The 21.4
MHz first IF and shialded oscillator/ multiplier chain make
it difficult to even measure ad image, and its double-
balanced first and second mixers reject intermodulation
products by B0 dB. Feedback, damped-Q tunaed circuits
and decoupling are usad so that gain stages oparate

conservatively — not wide open. NPO and inylar capacitors
keep the performance consistantly high over lamparature
axtremes,

The MA4 is also packed with operational features like
our famous MCS squelch circuit which is often called
"the best there is."* Now we've addad automatic fast/ slow
snuelch to lock in on weak signals and virtually eliminate
squelch tails on strong signals. Full metering provisions for
signal strength, deviation, and discriminator are includad
as are ling and local speaker audio outputs.

Compare all the MR4 specs with those of any other
receiver. Mathing else malches the MR4



MR4 RECEIVER

CIRCUIT DESCRIPTION

b

The receiver RE input circuit consists of seven high-Q helical resonators (H1 - 117), two
amplifier transistors (Q1, Q2) and associated components, e gain ol this circoitry at the RE
input frequency is nominally 20 dB. Superior intermodulation performance is ohtained by
passing input signals through two helical resonators (111, H2) to reject out-of-band energy belore
amplification, Both amplifier transistors nse high bias current for maximum overload capability
and minimuwi distortion,  Feedback is used to stabilize amplifier operation against lemperature
variations, and two sections of power supply decoupling per stage, further insure stable
operation. ‘The RF circuil output connects to the input of double balanced mixer SBI-1.

Mixer injection voltage is gencrated by oscillator and multiplier siages consisling ol transisiors
Q3 through Q6 and associated components. Q3 functions as a fundamental frequency oscillator
at a frequency determined by erystals Y1 through Y4. In single lrequency receivers, diode CR2
15 replaced by a strap to cause ciystal Y2 1o be selected as the lrequency determining element,
Y2 may be enclosed by an optional proportional crystal oven in applications at UHF lrequencies
where the receiver is subject to wide temperature variations. In multi-freguency receivers,
oscillator frequency is determined by providing a ground on terminal B3, E8, ELL, or 14 {0
select the associated crystal, The multiplication of ratios of Q4 through Q6 depend upon the
frequency ranpe of the receiver as follows:

Fregquency Range Multiplicr
in MEHz 4 05 L0l
136 -15]) Doubler Amplifier Mot Llsed
151 - 174 Tripler Amplifier Mot Lsed
216 - 250 ' Doublaer Doubler Mot Llsed
420 - 512 Douller™ Doubler Doubler

Iigh frequency crystal are used in the MRA receiver to minimize the number of possible image
Irequencies by reducing the total multiplication ratio needed to obtain the riquired injection
frequency. To further reduce image levels, double-tuned filters are used between all multiplier
slapes.

The double balanced mixer output is fed to the high-IF amplifier section which consists of two
transistors (Q7, 8), eight crystal filter sections, and associated components (“IB” version
command receivers use four filter scctions). The high-1F operates at a frequency of 21.4 Mz,
Both amplifier stage outputs include broadly tuned resonant circuits (124, C60 and 127, C66
respectively) to reject signals at frequencics beyond the skirts of the ceramic filters. Generous
teedback and decoupling desensitize the amplificrs to lemperature and power supply c[{n.lt.tla.t




Conversion from high to low IF fiequencies, amplification at the low [F lrequency, limiting, and
detection is done by integrated cirenit UL (squelch cirenitey in UT is oot wsed).  Frequency
conversion is conirofled by crystal Y5 which operates in conjunction with escillator cireuitry
contained in U1, Four pole ceramic tilter FL-9 operates at the low IF frequency of 455 KHz to
provide additional fillering. Seven amplifier stages contained in Ul provide excellent limiting
before detection. Detection is done by discriminator circuilry conlained in Ul operating in
conjunction with coil L28,

Wideband demodulated audio from Ul is detected by diodes CR5 and CR6 1o provide the
primary voltage reference for squelch operation, This detected vollage is fed to a Schmitl trigger
circuit consisting of transistors Q13 and 16, Hysleresis in the Schinitt trigger produces positive
squelch action by requiring a change of about 6 dB in noise level before receiver audio is
switched from off to on. The detected control R84 (R84 is external to the MR4), Action of the
Schmitt trigger can also be controlled by an external CTCSS decoder Lo disable receiver audio
when no CTCSS signal is present, In applications where CTCSE operation is used, the CTCS5
decoder output connects ta terminal E33 to control Schimitt trigger operation,

Squelch operation is further enhanced in the MR4 by automatically adjusting the squelch
threshold in accordance with received signal level. Received signal at the low IF frequency is
amplified by linear amplilicr U2, detected by CRIJ/CR14, level shifted by U3A, and linear fed
to fast/slow squelch switch trangistor 14, When weak signals, less than | uV, arc applied to the
receiver transistor Q14 is turned on and applies a ground at terminal E30 1o produce normal
squelch action. When strong signals, greater than 1uV, are applicd to the receiver transistor, Q14
is switched off. With 14 turned off, the refercnce voltage at the Schmitt trigger inpul is
increased causing the squelch to be “tightencd”. Tightening the srquelch causes faster operation
in response to signal changes and virtually eliminates squelch tail noise, Thus, the MREA provides
high squelch sensitivity to weak signals and noisc fiee operation for strong signals.

Output from the Schmitt trigger gates the audio output of U1 When a received signal is present,
audio from U1 is passed to amplifier U3C. Linc audio is taken from the output of U3C at
terminal E22. Awdio from U3C is also routed to power amplifier U4 for driving a local speaker.

Metering circuits are provided to monifor signal strength, discriminator centering, and received
signal peak deviation (imetering is not provided in version 1" commani receivers), All metering
circuits are designed to drive 0-1 mA, 2200 Ohm panel mefers. Signal strength melering is
available at terminal [27 which is driven by DC amplifier transistor (313, The signal strength
meter indication is calibrated using potentiometer R66. Amplificr transistor (311 drives terminal
E20 to provide discriminator metering. Potentiometer R34 allows the discriminalor meter to .be
sel 1o mid-scale when registering an on-frequency signal.  The discriminator meter negative
terminal should be returned to ground through two series of connected diodes. Diodes CR, anl
CR8 arc provided external to the receiver module for this purpose when the MR4 is factory
installed in a repeater or rack panel. Awudio is amplified, rectified by CRY/CRI10, and level
shifted by Q12 to drive peak deviation metering mitput terminal £6. Metering calibration is done
using potentiomeler Ro4, i

Switched outputs indicating the presence of received signal are available from Q9 or (210, Ql0
provides a ground at terminal E16 when received signal is present and an open when no signal is
present. An inverted output can be oblained by connecling a strap from terminal E16 to lerminal
E17 and taking the output from terminal E15.
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