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INTRODUCTION

This service manual was prepared for use by Authorized Warranty Stations and contains
service information for the Marantz Model 125 Stereophonic Tuner.

Servicing information and voltage data included in this manual are intended for use by the
knowledgeable and experienced technician only. All instructions should be read carefully. No
attempt should be made to proceed without a good understanding of tuner operation.

The parts list contains complete parts replacement information. Most replacement parts
should be ordered from the Marantz Company. However, a simple description is included for
parts which can be obtained locally.

The Marants Model 125 is a high quality tuner employing some of the latest advances in
tuner technology: Dual Gate FET RF amplifier and mixer, phase linear IF filters, phase locked
loop multiplexing, and 3 levels of muting based on signal strength., noise level and tuning. All
muting functions are performed by a muting IC which replaces the discrete components
employed in other Marantz tuners and receivers. A complete description of the muting circuit
will be found on pages 8 and 9.

e

2. AM TUNER

The AM TUNER portion of the Model 125 is composed on one IC circuit containing an
RF amplifier, local oscillator, mixer, |IF amplifier, detector and three transistors. Transistor
H154 is a field strength indication amplifier., while transistors H152 and H153 amplify the
detected audio signals.

All components except the tuning capacitor and ferrite bar antenna are mounted on the
P150 circuit board, see fig. 9.

The AM signals induced in a ferrite bar antenna are applied to the input of the RF amplifier
pin 12 of H151; then amplified to overcome conversion noises. This results in a good S/N ratio
at the output. The tuned circuits located in both the input and output circuits of the RF
amplifier assure very high image rejection and spurious signal rejection characteristics.

The amplified and selected AM signal is then applied to pin 1 of the mixer section contained
in the 1C. Local oscillator voltage is injected into the other input of the mixer section at pin 16.
The AM signal and oscillator voltage are mixed and converted into a 455 KHz intermediate
frequency which is applied to the IF transformer, L153. |t consists of one ceramic filter and
two tuned circuits.

The output-of-t153 is directed to the IF amplifier inpg,;‘kéin 9, through coupling capacitor
C162. Here it is amplified sufficiently to drive the detector stage within the [C. The detected
audio signal derived from pin 7 is filtered, then amplified by H153. The final audio output
passes from the collector of H153 to the output jacks through the function switch, OUTPUT
LEVEL control, RO02 and output amplifiers H401 and H402.

The DC component of the detected IF signal is used as an AGC voltage to control emitter
current of the RF amplifier through the AGC amplifier contained in the IC. Part of this DC
component is applied to the base of the signal strength indication amplifier, H154. Output from
the collector of H154 is level adjusted by R178, then applied to the signal strength meter,
MO002.

2.1 AM TUNER TROUBLESHOOTING

First, check for a broken AM bar antenna; then try to tune in a station while observing
whether the AM signal strength meter deflects or not. If the signal strength meter indicated
sigrial at several frequencies, it is probable no failure exists in the stages ahead of the detector
circuit. To test the detector circuit, connect an oscilloscope to test point B or J161 and check
for audio signal with the tuning meter deflected.
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3. FM TUNER

The FM tuner section of the Model 125 is divided into four functional blocks: the FM Front
End, the IF Amplifier and Detector, the Muting Control and the MPX Stereo Decoding Circuit.

FM signal from the antenna (see fig.19)is directed to antenna coil L1071 through attenuator
switch SUO1 and balun coil LUO1. Then the signal is amplified by H101, a dual gate MOSFET
amplifier, filtered through the triple tuned Butterworth tuned tank circuits and applied to
H102,a dual-gate MOSFET mixer. Here, the FM signal is mixed with a 700mV local oscillator
output from H103 to develop a 10.7MHz intermediate frequency. This output is directed
through shielded cable to the IF stages on circuit board P200.

The IF board contains 9 IF amplifiers, 5 limiters, one AGC amplifier, and 4 phase linear
block filters. The limiters assure excellent capture ratio and good AM supression. The phase
linear filters are employed to obtain high performance of the stereo multiplex characteristics.

Part of the IF output from the Front End is applied to AGC amplifier H201. H201’s output
is rectified by diodes H212 and H213 then, fed back to the second gate of the-MOSFET
amplifier H101.

Depending on the amount of negative feedback from the AGC amplifier, voltage at the
second gate of H101 will vary from +3.0VDC (no signal) to -0.5-'VBC (when there is a strong
100kuV FM input).

The amplified |F frequencies are directed to the detector input. Here, the audio frequencies
are detected and applied to buffer amplifier H211 impedance matching to later stages. Output
from H211 splits into 3 paths: Path (a) goes to the Phase Locked Loop multiplex Decoder,
IC H301; path (b) goes to noise amplifier H304 through capacitor C335 and resistor R328; and
path (c) goes to the Quadradial Jack on the rear panel through resistor R347.

3.1 MULTIPLEX STEREO DECODING CIRCUIT (PW BOARD P300).

The stereo composite signal from the buffer amplifier is directed through an RC network
consisting of R302 and C301 (R302 is one of the separation adjustment potentiometer).Then
the stereo composite signal is applied to the input terminal (pin 2) on the MPX IC (H301), for
separation into the two stereo channels.

Pin 4 of the multiplex IC is-the left channel output; pin 5 is the right channel output. The
decoded left and right channel audio signals are directed through low pass filters composed of
L301 ~ L304; C308 ~ C317. Here, undesirable residual switching signals are eliminated. Next,
the signal passes through a de-emphasis network (R312, R313, C318 and C319) to the audio
signal amplifiers--eontained in the muting system IC H302_(pins 10, 11). The signals are
amplified; then pass to J316 and J317, the multiplex board outputs. From these jacks, the
audio is routed through the function switch and OUTPUT LEVEL control R002 to output
amplifiers H401 and H402, where the signals are amplified and directed to the output terminals.
Figure 2 is a block diagram of the Phase Locked Loop IC, H301. The input stereo composite
signal input is amplified by the audio amplifier, then delivered to phase detectors PD-1 and
PD-2. Part of the stereo composite signal is also applied to the stereo decoder section.

The VCO (Voltage Control Oscillator) produces a free running 76 KHz square wave. Its time
constant is determined by capacitor C303 and resistors R304 and R305, which are connected
externally to pin 14. The 76KHz VCO output is reduced to 19KHz by the two frequency
dividers, DIV-1 and DIV-2. Then this internally produced 19KHz frequency is directed back to
phase detector PD-1.

This is the “loop™ in phase locked loop. The PLL chip is designed so that the free running

76KHz VCO output will lock in phase with the incoming 19KHz pilot only when the 19KHz-

from the 2nd divider and the stereo pilot are 90°out of phase. Any other phase relationship
results in a DC error voltage which is extracted by low pass filter LP-1 and applied to the control
terminal of the VCO. The error voltage forces the VCO to lock phase with the incoming pilot
signal.
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With phase locked, the 1st frequency divider (D1V-1) will produce a properly phased 38KHz
switching frequency for stereo decoding.

Phase detector PD-2, low pass filter LPF-2 and a Schmitt. trigger close the stereo switch and
activate the stereo beacon when phase is locked. PD-2 differs from PD-1 in this important
respect: when 19KHz pilot is present, and when phase is locked, it must produce maximum
positive DC voltage, rather than zero volts DC to activate the trigger. The 19KHz frequency
from the 2nd divider can't be used because it is 90 degrees out of phase with respect to the
incoming pilot signal during the phase lock condition. Therefore, a 3rd divider (DIV-3) is
employed to develop an in-phase 19KHz signal from the 38KHz output of DIV-2.

19KHz from this 3rd divider is mixed with stereo pilot at PD-2. A low pass filter extracts
the DC component which is of sufficient amplitude to activate the trigger when phase is locked.
The trigger turns on the stereo beacon and closes the stereo switch. Now 38KHz can be applied
to the audio signal composite for separation into the left and right stereo channels.

Switching from stereo to mono is performed by turning on transistor H306. It grounds the
stereo switch (Pin 8) whenever FM signal drops below the level determined by the muting -
control setting. H306 is also turned on by depressing the MONO switch.

Transistor H303 controls the 76KHz VCO in the IC(Pif 74).-When the FUNCTION switch is
set to AM, H303 turns on, grounding out the 76KHz VCO frequency to prevent it from
interfering with AM reception.

3.2 AUDIO MUTING AND STEREO MODE AUTO-SELECTION CIRCUITS

The muting circuit used for Model 125 consists of a muting system 1C, noise amplifier
transistor H304, Invertor transistor H305 and a gating circuit composed of transistors H308 and
H309. —

Three inputs control the muting function. The first is related to signal strength, the second
to the noise condition at the detector and the third is derived from the DC component of the
detector output. These inputs are properly matrixed and gated to provide muting free from
noise and transients.

The first input is DC voltage obtained by rectifying part of the IF signal output. It is fed to
pin 6 of muting IC H302 through the gating circuit (H308 and H309). Pin 6 is connected
internally to the base of the muting driver transistor Q19 through the IC’s “Schmitt trigger and
AND” circuit.

The collector of transistor Q19 is connected to pin 5 and pin 2 of IC H302 through the
Muting Levet€ontrol Switch (S002), R319 and R316. ’E_m 2 is connected to muting switch
transistors Q23 (for L channel) and Q22 (for R channel) in the IC. The collectors of the muting
switch transistors are connected to pin T and pin 3 respectively. These pins are connected to left
and right channel ouputs of MPX stereo decoding IC(H301) through the low pass filters. The
output from the MPX stereo decoding IC (H301) is also directed to input pins 10 (L channel)
and 11 R channel) of the muting system IC. These pins are connected to the 1C’s built-in audio
signal amplifiers, where the signal is amplified 20 dB. Pin 13 and pin 14 are the left and right
channel signal outputs on muting 1C H302

Normally, the |F signal output is above the muting threshold level set by the Muting Level
Control Switch, S002. The DC voltage that is obtained by rectifying this IF signal sample is
directed through the trigger voltage rectifying circuit (H308, H309) to pin 6, turning on
transistor Q19 in the IC. When Q19 is turned On, its collector potential drops, turning off
muting switch transistors 022 and Q23. Therefore, the output of the MPX stereo decoding IC is
not grounded out, but instead passes through the low pass filter and the de-emphasis circuit to
pins 10 and 11 of the muting sytem IC. The signal is amplified by the audio signal amplifiers
and directed to pins 14 and 13, the audio outputs.

If IF signal output drops below the muting threshold, transistor Q19 shuts OFF. Its
collector voltage (voltage of pin 5) rises to the B+ voltage level (12 VDC), turning on Q22 and
Q23. These transistors ground the audio output of the MPX stereo decoding IC (H301).















































































