


VARIOUS REGULATORY AGENCIES REQUIRE THAT WE BRING THE FOLLOWING
INFORMATION TO YOUR ATTENTION. PLEASE READ IT CAREFULLY.

WARNING: TO PREVENT FIRE OR SHOCK
HAZARD, DO NOT EXPOSE THIS UNIT TO
RAIN OR MOISTURE.

The Mcintosh you have purchased is a Model
MR 80. It has a serial number located on the rear
panel of the chassis. Record that serial number

here:

Serial Number

The model, serial number and purchase date are
important to you for any future service. Record the

purchase date here:

Purchase date

Upon application, Mcintosh Laboratory provides a
Three-Year Service Contract. Your McIntosh author-
ized service agency can expedite repairs when you
provide the Service Contract with the instrument for
repair. To assist, record your Service Contract

number here:

Service Contract Number
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SIGNAL COLUMN

A column of LED lamps respond to the signal
strength of the station being received. The stronger
the signal the higher the column reaches. There is a
control on the tuner top panel to adjust the column
height for full scale when receiving the strongest
signal in your listening area.

FILTER SWITCH AND FUNCTION INDICATOR

The MR 80 FILTER switch provides automatic
stereo noise reduction on weak stereo stations. With
the switch in the AUTO position the filter will be on
only when the station is broadcasting a stereo pilot
tone and the signal strength is below 100 microvolts.
With the switch in the IN position the filter is con-
nected at all times. The filter has no affect on mono
stations. The filter function indicator light glows
green when the filter is on.

MODE SWITCH

A two position MODE switch is provided so that
you may select either automatic stereo or mono
reception. In the STEREO position the tuner
automatically switches from mono to stereo mode
when a pre-determined signal to noise ratio has
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been reached. In the MONO position all stations will
be received monophonically but the STEREO indicator
will light if the station is broadcasting in stereo.

HEADPHONEJACK

A HEADPHONE jack is provided to drive low im-
pedance dynamic headphones from an internal
power amplfier.

SCAN CONTROL

The SCAN control adjusts the speed at which the
tuner searches for the next station, when using the
AUTO SCAN mode of tuning. If the dial is crowded
with stations use a slow scan speed. If there are few
stations fast scanning can be used.

MUTING CONTROL

MUTING suppresses the background noise and
hiss normally heard between stations. Turning the
control counterclockwise to the OUT position dis-
ables the muting circuits. Turning the control clock-
wise increases the signal level required to unmute.
This control also adjusts the sensitivity of the AUTO
SCAN tuning circuits and the number of stations
you will receive when using this tuning mode.

























tions in load impedance. This prevents changes in
audio cable lengths outside the tuner from affecting
the detector performance.

FM STEREO MULTIPLEX

The heart of the multiplex section is a new third
generation phase locked loop (PLL) stereo decoder
integrated circuit (IC). This PLL IC incorporates two
special systems, an automatic variable separation
control circuit to reduce background noise when
receiving weak stereo stations, and tri-level digital
waveform generation which eliminates interference
from SCA signals and from the sidebands of adja-
cent channel FM signals.

The variable separation control is operated from
the IF amplifier's signal strength detector. A smooth
transition is provided from mono to stereo or from
stereo to mono at weak signal levels to provide the
optimum signal to noise ratio and best stereo
separation for the prevailing signal conditions. The
circuit operates only during stereo reception. It swit-
ches automatically to monophonic if the 19kHz pilot
tone is absent.

In the PLL the internal oscillator operates at
228kHz, locked onto the 19kHz pilot tone. The
228kHz feeds a 3 stage Johnson countervia a binary
divider to generate a series of square waves.
Suitably connected NAND gates and exclusive OR
gates produce the tri-level drive waveform for the
various demodulators in the circuit. The usual
square waveforms have been replaced in the PLL
and decoder sections by tri-level waveforms. These
tri-level forms contain no harmonics which are
multiples of 2 or 3. This eliminates frequency
translation and detection of interference from the
side-bands of adjacent stations since the third har-
monic of the sub-carrier (114kHz) is excluded. It also
eliminates interference from SCA broadcasts since
the third harmonic of the pilot tone (57kHz) is exclud-
ed. Unwanted spurious audible components and
phase jitter in the PLL are inherently eliminated by
this technique.

Additional advantages of the phase locked loop
stereo demodulation are the elimination of induc-
tors to minimize drift, integral lamp driving capabili-
ty to indicate the presence of the 19kHz pilot carrier,
excellent channel separation over the entire audio
frequency range, extremely low distortion, low out-
put impedance, and transient-free mono/stereo
switching.

AUDIO CIRCUITS

Following the MPX decoder is the three position
deemphasis switch. The three different positions
allow the MR 80 to be used in North America with
standard 75ms deemphasis and in Western Europe
and the Far East with 50ms deemphasis. The 25ms
position is for use with an external noise reduction
adapter.
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An electronically switched filter circuit, im-
plemented with two J-FETs of a quad J-FET
package, is used to reduce out of phase noise when
in the stereo mode and tuned to a weak station. This
filter is actually a twin-T bandpass that blends the
high and low frequencies, leaving separation unaf-
fected at mid-frequencies. This results in a greatly
improved stereo image when the filter is required.

A combination of three inputs are used to control
the switch point of the filter. The first is the front
panel switch. The filter is only active when this
switch is in the AUTO or ON position. In the ON posi-
tion the filter is in the circuit for all stations mono or
stereo. In the AUTO position the filter will switch in
when the station is transmitting a stereo pilot signal
and the signal strength is below 100mV.

In the same quad J-FET package are the two FETs
that are used for the muting circuit. These FETs are
controlled by the logical ANDing of three signals.
The first signal is the deviation or center tune, this
detects when the tuner is correctly tuned to the
center of the FM channel. The second signal is the
signal to noise ratio. Only when there is sufficient
signal will the tuner be allowed to unmute. Signal to
noise ratio is measured by a special bandpass
amplifier centered around 138kHz. This frequency is
used to prevent false triggering due to adjacent
channel and overmodulation products. The third
signal is the RF signal level that is derived from the
five signal detector circuits. A front panel control
(MUTING LEVEL) adjusts the reference level to a
voltage comparator. The other input to the com-
parator is the signal strength voltage. When the RF
level exceeds the preset reference level, a signal is
sent to the muting logic to be ANDed with the other
two signals. This adjustment allows the unmute
level to be set to any value from2mV to greater than
1000mV.

This wide range is necessary for the tuner to scan
properly in all signal conditions and provide the best
combination of ease of use with maximum intersta-
tion noise suppression.

19 AND 38kHz FILTER

An LC tuned notch filter is used to eliminate any
beatnote interference with the bias oscillator in a
users tape recorder. This filter is driven from a filter
buffer amplifier and terminated by the output opera-
tional amplifier. These amplifiers provide the
necessary input and output impedances for proper
phase response. The output amplifier is also used as
an audio bandpass filter to prevent unwanted noise
and transients from being passed on to the head-
phone amplifier.

HEADPHONE AMPLIFIER
The headphone amplifier is capable of driving a
pair of dynamic headphones with less than .02%




harmonic distortion. Because of its extremely low
THD and power capability, it is also the main output
amplifier.

TOUCH SENSOR

The touch sensor consists of three functional
elements: 1) Input buffers and static protection cir-
cuits. 2) Latches, and 3) Encoder. The seven sensors:
KNOB, PRESET 1 to 4, UP and DOWN SCAN are in-
puts to the seven input buffer amplifiers. These per-
form a dual function. First the inputs are biased to a
high level by a very high resistance. Second the buf-
fers are designed to detect a negative transition
from a reference level. When a sensor is touched,
the stray capacity of the human body shunts some
of this reference signal to ground. This reference
signal is derived from the 228kHz oscillator on the
multiplex circuit board. This means alt noise com-
ponents of the reference signal are a multiple of
19kHz, and will be filtered out by the 19 and 38kHz
filters. The second phase of this reference signal is
used to transfer the output of the buffer amplifiers
into the latches. The latches are used as temporary
storage to prevent false triggering due to static and
voltagetransients.

The output from the latched inputs are supplied to
the encoder, which performs two functions. First, it
puts in order the inputs, assigning highest priority to
the tuning knob and the lowest to the down scan
sensor. Second, it encodes the input with the
highest priority into a binary coded decimal word
and outputs this to the decoder circuit. This decoder
reconverts the BCD word back into a 1 of seven line
code, indicating the sensor that is touched. An addi-
tional input to the decoder is the reference phase in-
put that inhibits the decoder during clock edge tran-
sitions. This is done to prevent false triggering due
to noise glitches and partial contact with the touch
sensor.

PRESET SCAN

The seven outputs from the touch control and
decoder go to the preset scan circuits. In the preset
scan is an electronic switch and a counter. A switch
on the rear panel selects whether the tuner scans all
stations or only the preset stations. The circuit
operates in the preset scan mode as follows: When a
pulse is received at the rear panel connector the
counter is indexed by one, then the seven pole dou-
ble throw switch connects the input to the tuning
control logic to the output of the counter. The con-
trol logic then selects the preset that is represented
by the counter output. At the end of the pulse the
counter is disconnected and the lock circuit auto-
matically fine tunes the tuner to the center of the
channel.

When in the scan all stations mode, the input
pulse is routed to the scan circuitry on the tuning
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control logic board. The logic circuitry will then
select the auto scan circuit and start searching for
the next acceptable station. The direction of scan
will be the last selected scan direction and will
change when the band limit is reached.

The remote input to the tuneris a ground asserted
logic level that is normally at + 15 volts. When this
line is grounded the tuner will start scanning. The
use of this logic permits any number of remote
cables to be connected to the MR 80.

CONTROL LOGIC

The control logic portion of the tuner is made up
of very low power complementary MOS integrated
circuits. By using this logic family a very significant
power reduction was realized in the design. With the
lower power consumption, a very real reduction in
the operating temperature and an improvement in
the operating life is achieved.

A very important consideration in the design of a
digital tuner is the amount of radiated noise from the
digital integrated circuits. To achieve low noise the
control logic was made to operate in a static mode
to entirely eliminate any interference. This allows
the control logic board to be built without the
shielding necessary to reduce interference.

The seven touch sensor inputs from the preset
scan board are stored in eight C-MOS flip-flop's. The
state of the flip-flop's indicate which input was ac-
tive last. One bit is used for the main tuning knob, 4
bits are used to represent the 4 presets. The scan cir-
cuitry uses 3 bits to tell if the scan is on or off, set to
scan up or down, and the third is set to a zero when
the tuner reaches an acceptable station. This com-
plex group of circuits provides a level of sophistica-
tion and ease of operation not possible before in a
tuner.

Several timing circuits are used to provide the
various time sequences and delays for the proper
noise free operation of the preset and scan circuits.
The first of these monostable circuits is used as a
power on clear that resets the circuits to the main
tuning knob mode. During the four second delay the
lock circuit is inhibited and the high speed muting
input to the multiplex is held high to mute the tuner
and prevent any noise or transient from affecting the
rest of the users system. At the completion of this
four second delay the lock circuit is enabled, locking
the tuner to the incoming frequency and unmuting
the tuner.

When one of the four presets is activated, the
display and audio are inhibited for two seconds from
when the sensor is touched. The lock circuit is
disabled during the time the sensor is touched, to
allow the presets to be set to the proper frequency.
When the sensor is released the lock circuit then
tunes to the center of the FM station. During normal
operation (not setting of the presets) the touch sen-




sor reacts in a small fraction of a second so the
tuner appears to change stations instantaneously,
without any interstation noise even with the muting
turned off.

When either of the scan sensors is touched the
tuner is muted and the display blanked for two
seconds, this allows the tuner to reach the next sta-
tion under normal listening conditions without any
interstation noise. If the scan speed is set to a slow
setting and the muting is turned off, interstation
noise and very weak stations will be heard after the
two second delay, which is very useful when remote
tuning is used.

Driven from the tuning control logic are six LED
lamps. Four are used to indicate which of the
presets are in use. The other two lamps indicate the
direction of scan. These six lamps and the frequency
display indicate at a glance how the tuner is
operating and what preset or scan direction has
been chosen.

LOCK CIRCUIT

An innovative new circuit was developed for use in
the MR 80. This new circuit allows correct tuning
without the use of a center tune meter. The MR 80
will be correctly tuned even if the station or the
cable company is not on its correct frequency. This
is done by the use of two operational amplifiers,

A deviation signal from the detector is fed into the
first amplifier. This circuit is a log amplifier that pro-
duces an output voltage proportional to the log of
the DC component in the detector output. Because
the output voltage contains audio signals, a second
amplifier, connected as a switched gain low pass
filter, removes the audio signals. This amplifier has
a very high gain when the lock circuit is on and unity
gain when the lock circuit is off. An N-channel J-FET
is used as the gain switching element in the
negative feedback path. The filter output, now called
the correction voltage, is fed into a scaling circuit
that compensates for the tuning diodes nonlinear
frequency to voltage response. Both of the
amplifiers operate with greater than 50dB of gain at
DC. With a closed loop gain of greater than 100dB
the tuning error when locked is less than 1kHz at
100MHz, or 1 part in 100,000. This error is the same
as a crystal controlled synthesizer with the addi-
tional benefit of being correctly tuned even if the
station or the cable signal is not on the proper
frequency.

Because the lock circuit will track a station even if
it drifts TMHz, the lock circuit must be turned off for
the operator to be able to tune the MR 80. This is the
reason for the touch sensor on the main tuning
knob. To prevent the tuner from locking onto a
strong signal next to a weak signal, a circuit is used
to sense the strong adjacent channel signal and in-
hibit the lock circuit under these conditions. On the
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top cover control panel is a manual lock ON/OFF
switch that inhibits the lock circuit only if the tuner
is in the main tuning knob mode. This provision is
made for testing the tuner and for cases where the
station being received has a deep fade to the point
of losing lock. If the switch is set to the off position
the lock circuit will work normally for all the presets
and the scan circuit, but not for the tuning knob.

SCAN CIRCUIT

With the voltage tuned RF section, automatic
scanning is implemented without any moving parts
such as motors, flywheels, or strings. By the elimina-
tion of all moving parts, a much greater degree of
reliability is achieved and tuning convenience im-
proves.

The MR 80 scan circuit consists of five sections:
1) switching circuit; 2) bipolar current source; 3) in-
tegrator; 4) band limit detector; and 5} the auto-track
circuit. The scan switching circuit controls the scan
function by switching two flip-flops, the scan on/off
flip-flop and the scan run/stop flip-flop. When either
of the scan buttons or the remote control starts a
scan cycle, the preset buttons and tuning knob cir-
cuits are switched off, the lock circuit is inhibited,
the display is blanked, the audio is muted, and the
scan on/off flip-flop turns on. The display is blanked
and the audio is muted for two seconds. The scan
on/off flip-flop switches the RF tuning control to the
scan ramp voltage.

Depending on the scan sensor touched, the
bipolar current source is set to the proper value
(negative for scan up, positive for scan down). This
current is adjusted by the front panel SCAN SPEED
control for the proper search speed. The run/stop
flip-flop stops or starts the scan sequence. This flip-
flop is set whenever a scan stop signal is sent from
the multiplex. To reset the flip-flop one of the scan
sensors must be touched.

In the integrator portion of the scan circuit the cur-
rent is converted into a time dependent ramp voltage
until a stop signal is received from the multiplex.
When the tuner has stopped on a station the tuning
voltage is stored on a special low leakage capacitor.
To prevent drift due to leakage currents, guard
tracks were employed around the negative input to
the integrator operational amplifier. This amplifier is
a special type with MOS-FET input transistors that
have an input resistance of greater than 100 million
megohms. With special circuit components and
printed circuit layout, drift in the scan circuit has
been eliminated. The positive input to the opera-
tional amplifier is used as the input for the lock cor-
rection voltage. The correction voltage is only ap-
plied after the tuner has stopped scanning and fine
tunes the tuner to the center of the station.

Two comparators connected to the tuning voltage
input in the RF section are used for band limit detec-




tion. The comparators sense when the tuning
voltage exceeds the value needed for 87.5 or
108.1MHz and generates a pulse that toggles the
flip-flop controlling the bipolar current source,
changing the direction of scan. If a person attempts
to scan past the band ends, both scan indicators will
light and the tuner will hang at the band limit until
the sensor is released.

When any of the presets or the tuning knob are ac-
tive the auto track circuit is used to force the output
of the integrator to a value equal to the current tun-
ing voltage. During the turn on delay the auto track
ensures that the integrator's output voltage is within
the band limits. This circuit allows the tuner to start
searching for the next station from the current loca-
tion.

FREQUENCY COUNTER

The counter and display form the digital
equivalent to the slide rule dial and pointer, but with
greater accuracy and readability. In the RF section a
small portion of the oscillator signal is coupled into
the buffer amplifier on the counter circuit board.
This buffer amplifier is made with emitter coupled
logic circuits and is used to change the small
oscillator signal into a level acceptable by the high
speed ECL divide-by-four circuit. The output of the
divider is level shifted to low power Schottky levels
for use in the rest of the counter circuit. The divided
local oscillator signal is sampled for 40.96mS by a
synchronous gate, made from a J-K flip-flop to
eliminate the +1 count error. The actual counting is
done by low power Schottky integrated decade
counters. IF frequency offset is accomplished by
presetting the counters to the complement of the IF
frequency, 893. This allows subtracting the IF offset
by adding the negative of the IF frequency.

The gate signal is derived from a stable 200kHz
crystal oscillator and a binary divider made from LS
integrated circuits. Two other signals are derived
from the divider chain. The first is used to transfer
the information in the decade counters to the
display buffer. The second is used to reset the
counter to the complement of the IF frequency.

In the display portion, three TTL integrated cir-
cuits are used as a latch to store the frequency infor-
mation and as constant current sources to drive the
LED frequency displays. By using the latches, a
flicker free display is assured even when the display
is changing. The constant current sources improve
reliability by reducing the number of components.
LED displays were used because of their visibility,
character font, and very long life.

POWER SUPPLY

Special design attention has been given to the
power supply section. Nine separate power circuits
are used. Six of these are regulated to prevent loss
of performance during a brown out. The - 15, - 5.2.
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5, 15 and 30v use integrated circuit 3 terminal
regulators, while the 3ma current source is made
with discrete transistors because of the high voltage
on the input terminal. The remaining voltages are us-
ed forthe headphone amplifier and the touch control
reference signal driver.

LAMP DRIVERS

Mclntosh, recognizing the need for improved relia-
bility, has designed a new circuit to drive incande-
cent lamps. This new circuit prevents the filaments
from failing due to notching when operated on direct
current. This failure mode can reduce lamp life from
one half to one tenth of the data sheet value. In the
MR 80 the three lamps that are used for STEREO,
LOCK and FILTER indicators are operated on AC at
lower than rated voltage to extend the useful life to
well in excess of 15 years. Only Mclntosh brings you
this feature.
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