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SECTION

1

TECHNICAL DESCRIPTION

1-1. TECHNICAL SPECIFICATIONS

Technical specifications for the ST-5130 are

given in Table 1-1.

TABLE 1-1. TECHNICAL SPECIFICATIONS

Fm Tuner Section

Antenna:

Tuning range:

Sensitivity:

S/N ratio:

Capture ratio:
Selectivity:

Image rejection:
I-f rejection:
Spurious rejection:
A-m suppression:

Frequency
response:

Separation:

Harmonic
distortion:

19 kHz, 38 kHz
suppression:

Muting level:

300 ohms balanced,
75 ohms unbalanced.

87.5 to 108 MHz

1.5 uV
(IHF usable sensitivity)
1.2 «V (S/N 30 dB)

72 dB
1 dB
90 dB
100 dB
100 dB
100 dB
60 dB

20Hzto 15 kHz 1 dB
42 dB at 400 Hz

Mono: 0.2%, IHF

(400 Hz 100% Mod)
Stereo: 0.3%, IHF

(400 Hz 100% Mod)

60 dB
less than 5 uV

A-m Tuner Section

Antenna: Built-in ferrite bar antenna with
external antenna terminal
Tuning range: 530 to 1,605 kHz
Sensitivity: 50 dB/m, built-in antenna
30 uV, external antenna
I-f rejection: 41 dB at 1,000 kHz
Harmonic
distortion: 0.6%
Image rejection: 45 dB at 1,000 kHz
S/N ratio: 50dB
Outputs
Fixed: 750mV, 10k
Variable: 0~2V, 1.8k
Multipath: 150mV, 18k
(Vertical/Horizontal)
General
Power
consumption: Approx. 25 watts

Power requirement: 100, 120, 220, 240 volts ac,
50/60 Hz (GEP, NEP Model)

120 volts ac,
50/60 Hz (USA Model)

Dimensions: 400 mm (width) x 149 mm
(height) x 344 mm (depth)
153/, " (width) x 57/s "(height) x
13%s¢ (depth)

Net weight: 7.5 kg (16 1b 8 0z)
Shipping weight: 10.2 kg (22 1b 4 0z)



1-2. TECHNICAL FEATURES
NEW FM FRONT END

* Dual gate MOS FET’s are employed in the rf and
mixer stages.

* Five-gang variable capacitor upgrades image re-
jection.

* Newly-developed local oscillator circuit for stable
reception (Initial frequency drift is 10 kHz or
less).

FM I-F SECTION

* 8 ceramic filters ensure selectivity (90 dB or
more).

* Input signal level detectors for INS (Impulse Noise
Suppressor) and tuner input meter.

* Muting circuit by using FET switch.

INS (Impulse Noise Suppressor) SECTION

The INS circuit consists of a noise-level selector,
high-pass filter, noise amplifier, monostable mul-
tivibrator, schmitt trigger, FET gate and delay line.
This circuit effectively eliminates unwanted impulse
noises without degrading original signal sources.

FM MULTIPATH OUTPUT

This outputs is provided for multipath display.
By using a conventional oscilloscope or multipath
indicator, the condition of the received signal can be
displayed.

AM TUNER

* Forward agc circuit
* New antenna circuit and CFT (ceramic filter unit)
eliminate beat interference.

HEADPHONE OUTPUT (for monitoring)

1-3. CIRCUIT ANALYSIS DIGEST

The following description of newly-adapted or
complicated circuits might help you in your repair
work. Since stages are listed by transistor reference
designation, refer to the block diagram and the
schematic diagram on page 10 and 33 ~ 35.

Front End Section

(RF Amp)

Input signal is coupled to the rf amplifier Q101
through antenna tank circuit. MOS FET is employed
in this stage as it has a low noise figure, wide dynamic
range and large input impedance.

A triple-tuned circuit is employed between the rf
amplifier and mixer. This ‘passive coupling circuit
contains no active amplifiers, so it is perfectly linear
and cannot produce distortion and overload com-
ponents.

(Mixer)

Rf signals and local-oscillator voltage are hetero-
dyned in Q102 to produce the 10.7 MHz i-f output
signal. A dual-gate MOS FET is well suited for this
job, since gate-1 and gate-2 are isolated each other.

Input signal is applied to the gate-2, while the
injection voltage of local oscillator is applied to the
gate-1. As a result the effect upon local oscillator due
to strong input signal is eliminated while the mixer
operates at its highest conversion point of operation.

Notice that gate-1 and gate-2 are biased nearly
zero voltage. Transformer IFT101 and capacitors
Cl14 and C115 form a high “C” pi-network bandpass
filter, which passes the i-f output and provides a path
to ground for the other heterodyne products and
oscillator harmonics.

(I-f preamplifier/limiter)

Q105 and Q106 act as an i-f preamplifier but
also achieve a limiter circuit which is equivalent to
15V peak-to-peak limiter.

Notice that the Q106 is an emitter follower and
has little effect upon following ceramic filter’s op-
eration. This stage achieves a favorable signal-to-noise
ratio before application to the filters in the i-f strip.

(Local Oscillator)

Q103, Q104 and oscillator tank circuit form a
modified Colpitts oscillator circuit and supplies
heterodying voltage to the mixer through C113.

Fig. 1-1 shows the simplified circuit and operates
as follows:

Q1 accepts restored signal at the tank circuit T
with high-input impedance and delivers it to the Q2
(grounded base circuit) with low output impedance,
while Q2 performs phase inversion and some amplifi-
cation, and then its output is fed back to the tank
circuit T. Thus Q1 and Q2 form a positive feedback
chain oscillating stable and clean signal. Note that its
initial frequency drift is 10 kHz or less.

. - [
i 01 Q2
/-__M . =
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Fig. 1-1.  Partial oscillator circuit




An automatic frequency control circuit is also
incorporated in the oscillator circuit to eliminate
frequency drift completely and the difficulty of exact
tuning. Referring to Fig. 1-2, the principle of afc
operation is as follows:

When the tuner is correctly tuned, the inter-
mediate frequency is 10.7 MHz and no dc component
is porduced by the ratio detector as shown in the “S”
curve response. So the voltage applied to diode D102
is determined solely by the positive fixed reverse bias
voltage supplied by zener diode D101.

Now, assume that the local oscillator frequency
changes by +Af. This means that the new inter-
mediate frequency is 10.7 MHz+A f. See Fig. 1-2.

As the result a positive dc component is fed back
to the anode of D102, decreasing the reverse voltage
to it, and making D102’s barrier capacitance increase.
This decreases the local oscillator’s frequency, since
the series circuit composed of Cl124 and D102 is
connected in parallel with the tank circuit of the local
oscillator. Conversely, if the local oscillator frequency
decreases a negative dc voltage is fed back to D102
increasing the local oscillator frequency.

local oscillator freq.

10.7 MHz
-Af | +Af

RF signal

yd

|
|
|

10.7 MHz

ratio

detector
output T
voltage

S’ curve
response

...ﬁf

+Af

% Af: frequency drift

IR

Fig. 1-2.  Local oscillator’s frequency drift and
afc voltage relationship

Fm I-f Strip

The i-f amplifier stages consist of two pairs of
direct-coupled amplifiers that provide essentially
flat response. The selectivity of this section is
determined by four-pairs of filters (CF201 to
CF208) in the interstage-coupling path.

An unusual feature of this i-f strip is that i-f
signal is extracted from the collector circuit of
Q202, Q203 and Q204, and then fed to the
rectifier/voltage doublers consisting of D214-D215,
D212-D213, D216-D217 and D218-D219 respec-
tively (See Fig. 1-3).

Notice that they provide three dc outputs
each of which is related to a transistor’s operating
point and input signal level. By using the output
signal level difference at each transistor, these
circuits act as an input level detector for the INS
circuit as will be described later.

Notice that the rectified and combined dc
voltage at these circuits is proportional to the r-f
signal strength for all but very-strong input signals.
Therefore, the filtered dc output voltage 1s used to
drive  TUNER INPUT meter M802. RT201 cali-
brates the TUNER INPUT meter.

o
0202 é Q203 Q204
Wy J_
L L
D212
i 5
/&‘0273
o D215 =W D21
To L )
INS
board RT D216 ==
T 2012~ I
1 Il
s
D214 D217 D219
o— o——
To TUNER INPUT METER Jo INS board
L

Fig. 1-3. I-f signal detectors

(Muting Circuit)

Referring to Fig. 1-4, it operates as follows:

The i-f signal is extracted from the output
circuit of Q204 fed to Q208 through C225. Q208
amplifies the extracted i-f signal large enough to
drive voltage doubler D209 and D210 through
tuned transformer T202.

Note that D211 simply provides positive fixed
bias to Q209 through D209 and D210.

T202 determines the bandwidth (about
150 kHz) necessary to control the muing circuit
without generating interstation noise. The output
of the voltage doubler is a positive dc voltage
proportional to the carrier level of weak rf signals.



Q209 and Q210 form a switching circuit and
drive switching transistor Q207 through MUTING
switch S4.

Q209 1s normally cutoff, thus forcing Q210
into conduction. The collector of Q210 is con-
nected to the gate of FET Q207 through
MUTING switch S4. FET Q207 acts as an elec-
tronic switch which i1s inserted between the ratio
detector and MPX decoder, and is controlled by
the applied gate voltage.

With the MUTING switch ON, fm signals of
average strength keep Q209 saturated, thus cutting
off Q210. This causes Q207 to conduct and
maintain normal operation.

Weak stations and interstation noise cannot
produce sufficient dc voltage at the base of Q209
to keep it conducting. As a result, Q209 is cutoff.
This saturates Q210 and cuts off Q207. Ac-
cordingly, the audio output is muted. With the
MUTING switch OFF, Q207 is kept conducting
regardless of the input signal since a positive bias
voltage is applied to its gate. RT202 adjusts the
muting level.

(Fm TUNING Meter)

A center-zero meter assures correct tuning by
utilizing the ratio detector’s dc¢ output charac-
teristic,

As indicated in Fig. 1-2, no dc voltage is
produced at the junction of R242 and R244 when
the tuner 1s correctly tuned. Deflection on the
meter indicates the amount of deviation from the
carrier frequency. Note that the meter will also
indicate zero-reading when the tuner is not receiv-
ing any off-the-air signal.

INS (Impulse Noise Suppressor) Section
(Introduction)

Impulse noises are usually generated by means of
high-voltage sparks (automobile ignition), lightening,
fluorescent lamps, neon-signs, etc., having a wide
range of frequency components from medium fre-
quency up to UHF.

As a result, impulse noises having fm band
components effect fm signals and are detected as
pulses at the output of the tuner.

Although small impulse noise (referred to the
input signal level) can be eliminated by a conven-
tional limiter circuit, larger impulse noises cannot be
thus eliminated. This is because large impulse noises
affect the fm signal’s amplitude and phase. Though
amplitude changes are eliminated by the limiter
stages, phase shift due to impulse noises cannot be
eliminated, and therefore it causes audible noise at
detector’s output.

To solve this problem the INS circuit was
developed. Fig. 1-5 shows how the INS circuit
removes impulse noises of 1 usec to 10 usec duration.
Though some aberration results in the signal treated
by the INS circuit, this cannot be noticed by the
listener.

(Operation)

Referring to Fig. 1-6 (block diagram), it operates
as follows:

Impulse noise components in the input signal are
detected at both the fm i-f section and ratio detector,
and then applied to the noise selector circuit. The

to ratio
To i-f amp @B detector output Q207
Q204
L cm
£
0208 | T202 QEus Q209%_ 0210 e AR

é = RT

202

l A

il @ @ b section

e

Fig. 1-4.  Simplified muting circuit



noise selector circuit selects the impulse noise com-
ponent in a manner dependent on the input signal
level. A-m component detection is useful at low signal
levels (35 dB or less), while f-m component detection
is useful at strong signal levels.

L — e | ——

Fig. 1-56. Example of INS operation

The selected impulse noise is fed to the high-pass
filter, and only the impulse noise is extracted and
amplified at the noise amplifier.

The amplified impulse noise drives the mono-
stable multivibrator, generating one pulse (50 usec)
for one input drive signal.

The output pulse is fed to the schmitt trigger
circuit through an integrator. The schmitt trigger
circuit generates both negative and positive pulses
which are used to eliminate the impulse noise
appearing at the MPX decoder output. The FET gate
circuit at the MPX decoder output is controlled by
the negative schmitt trigger pulse. The positive
schmitt trigger pulse is fed to the 19 kHz amp gate
circuit to reduce impulse noise effect on the 19 kHz
signal.

Notice that a delay line is employed in the audio
signal path, compensating for the time delay of the
gate pulse due to INS processing. A 16 kHz low-pass
filter smooths the edge of the gated signal.

front end
output

fm i-f amp/ratio

detector

MPX decoder

a-m
component
detector (1)

a-m
component
detector (2)

noise selector

ratio /\/\
detector

output

{fm component

detector)

positive pulse

1L

/ schmitt
trigger

/_U— negative pulse

monostable integrator

noise amp multivibrator (one way)
50u sec.
Fig. 1-6.  Block diagram of INS circuit




(Noise Selector Circuit)

Q501-Q505 select the impulse noises to be
amplified and used to make gate pulses in the
following stages.

Two kinds of noise detectors, one for a-m
components and the other for fm components, are

employed. The a-m component detector (D212,
D213) detects the amplitude changes in the i-f
amplifier signal due to impulse noises. The fm
component detector (ratio detector) detects the phase
changes in the i1-f amplifier signal due to impulse
noises.

Notice that the a-m component detector connot
detect the noise when the input signal level is higher
than the value where the limiter operation removes all
the amplitude components in the fm i-f signals, while
the fm component detector detects all except weak
noise signals,

Q502 and Q503 form a schmitt trigger driven by
QS501. The input signal levels are detected by voltage
doublers (D214, D215, and D216, D217, and D218
and D219) in the fm i-f section, and applied to the
base circuit of Q501, thus determining the trigger-
ing level of the schmitt trigger.

Q504 and Q505 act as gate circuit controlled
by the schmitt trigger (Q503), selecting the noise
components to be amplified at following stages.

Q504 gates a-m component noise, while Q505
gates fm component noise.

Note that Q504 is a PNP type transistor and
Q505 is an NPN type transistor. This means that
when Q504 is ON, Q505 is OFF and vice versa, since
the output of the schmitt trigger is applied to their
base circuit.

The operation of the schmitt trigger and gate
circuits is as follows:

Input signal level Q503 Q504 Q505
High ON OFF ON
Low OFF ON OFF

(Buffer amp and Noise filter)

Q506 acts as a buffer amplifier for the noise
selector circuit. Q506’s gain compensates for the
insertion loss of the following sharp-cutoff high-
pass filter which separates noise components from
the selected noise signals. (100 kHz or more)

Fig. 1-7 shows the characteristics of this
high-pass filter.

(Noise Amp)

Q507, Q508 and Q509 form a noise amplifier.

Q507 and Q508 are basically RC coupled
amplifiers and Q509 is an emitter follower.

This amplifies the input noise signals to the
level required for triggering the following mono-
stable multivibrator.

0dB —

- (-65 dB)

.

10kHz 100 kHz

Fig. 1-7.  Characteristic of 100 kHz high-pass filter

(Monostable multivibrator)

Q510 and Q511 generate negative pulses only
when a trigger pulse is applied to the collector
circuit of Q510 through diode DS502. D502
supplies only negative going pulse to the Q510.
The approximately 50 us pulse width is deter-
mined by the RC time constant of R537 and
C3519.

(Schmitt Trigger Circuit)

Q512 and Q513 form a schmitt trigger circuit
generating gate pulses to control the FET gate at
the MPX decoder in accordance with the trigger
pulses generated by the monostable multivibrator
circuit.

Q512 is normally ON and Q513 is normally
OFF. The input trigger pulse reverses this ON/OFF
condition during its pulse duration. To ensure
operation for impulse noise having a rather long
pulse width (such as noises generated by a dc
motor or generator commutator) integration circuit
(R541 and C521) is employed. Therefore, various
kinds of gate pulses meeting with the input noise
pulses are generated at schmitt trigger circuit as
shown in Fig. 1-8.

o ]

l———-b

Fig. 1-8.  Effect of integrator circuit




Notice that two gate pulses are generated by
the schmitt trigger circuit. One is a positive pulse
at D504, the other i1s a negative pulse at series
diode D505/D506. The positive pulse is used to
control the gate transistor Q402 at the source
circuit of Q401 (19 kHz amplifier). The negative
pulse is used to control the FET gate as previ-
ously described.

(Gate Circuit)

Q405 (Q406) is an FET gate which is con-
trolled by the negative-going pulse generated by
the schmitt trigger. The gate circuit removes
impulse noise from the audio signal as shown in
Fig. 1-9. Normally, positive bias voltage is applied
to the gate circuit of Q405 (Q406), keeping it in
conduction so it has no effect on audio signals.
When impulse noise appears, a gate pulse whose
width is the same as the impulse noise is applied
to the gate circuit of Q405 (Q406), cutting off
the impulse noise.

Note that C415 (C416) acts as a memory
capacitor which maintaining the dc conditions
prevailing before gate pulse was applied, as shown
in Fig. 1-9.

N
P -'T % M
O{/

O

YO0 00Q0 0
X
8

. _U_g

-2V

Fig. 1-9. FET gate circuit

Q401

damper
 * 1V
AW |

oL

il
08000

Q402

Fig. 1-10. 19 kHz damper circuit

Q402 shorts the source circuit of Q401
(19 kHz amp) during the duration of the positive
gate pulse applied to the base circuit by the
schmitt trigger circuit, reducing the 19 kHz amp
gain. (See Fig. 1-10) This prevents ringing of the
19kHz amp due to impulse noise, and interference
caused by this ringing.

(Delay Line)

- Though the audio signal and INS signals take
different routes, they must arrive coincident in time
at the FET gate of the MPX decoder. Since the
INS circuit causes a time delay, the audio signal
must be delayed by means of the delay line.

MPX Decoder Section

STEREO Lamp circuit

The STEREO lamp lights when an fm-stereo
signal is received. The emitter of Q403 is con-
nected to the base of Q404, which is normally cut-
off.

When a composite stereo signal i1s applied to
the multiplex decoder, the 38-kHz pulses produced
at the output of the frequency doubler yield a
higher average current flow through Q403. This
forces Q404 into conduction, lighting the STEREO
lamp.

(Multiplex Demodulator)

T401 (switching transformer) and four diodes
form a balanced bridge arrangement. This system
has the advantage of cancelling residual rf com-
ponents (38-kHz signal, some 19-kHz signal, and
higher-order harmonics of these frequencies).
Notice that the 38-kHz switching signal is trans-
former-coupled to the diode bridge to supply
sampling drive for the demodulator, while a
composite stereo signal is applied to the center tap
of the secondary winding of T401. “L” and “R”
components are developed at each side of the
bridge as the result of demodulation, see Fig. 1-11.

In the monaural mode, diodes D405 and
D406 are forward biased by supply voltage through
R415, STEREO lamp, R414, R413 and R420 so
these diodes merely act as small resistances. Under
this condition, the monaural signal is applied to
both “L’ and “R” audio amplifiers.

Multipath Output

Multipath reception will be displayed on the
CRT connecting the conventional oscilloscope or
multipath indicator to these outputs. Multipath
reception causes the increase in back-ground noise
level, distortion at high {frequency, or stereo
separation reduction. The a-m component of the
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Fig. 1-71. Stereo demodulation operation

fm i-f signal detected by voltage doublers is
extracted, and then applied to the VERTICAL
terminal, while the audio signal is extracted from
the ratio detector output, and fed to the
HORIZONTAL terminal. Fig. 1-12 shows typical
CRT displays.

Multipath reception will be corrected by using
a directional fm antenna or coaxial cable. Rotating
the antenna is very effective,

A-M Tuner Section

(A-m I-f Strip)

The CFT (combination IFT with ceramic
filter) and low Q IFT are employed to obtain sharp
selectivity (35 dB at 455 kHz = 10 kHz) causing
SUperior spurious response.

Note that no adjustment is required for the CFT
and IFT in the field even if they are replaced.

(AGC circuit)

There are two feedback loops ensuring proper
agc operation. Referring to Fig. 1-13, it works as
follows:

The a-m i-f signal is extracted from the collector
circuit of Q304 through C314 and rectified by diode
D301. The output of diode D301 is a positive dc
voltage roughly proportional (not exactly due to agc
action) to the carrier levels of the input signal. This 18
fed to the base circuit of Q304 through a filter circuit
controlling the bias current of Q304 and thereby its
emitter voltage. The emitter voltage of Q304 is fed
back to the base circuit of Q302 through a filter

/deal very good

very poor unacceptable

good poor

Fig. 1-12.  Typical multipath display




circuit. As the Q302 is in series with the emitter current flow increase.

resistor of mixer Q301, it controls the emitter current Thus a strong signal increases the current flow at
of Q301. The emitter current vs. hfe characteristic of the mixer stage, thereby decreasing the overall gain
Q301 1is such that current gain (hfe) decreases due to and vice versa.

Q307 Q304

| 0303
antenna p
& &) ) S b
. a-m
| , —— detector
| , 314 D302
I_!

D301

| 9 0302

| AN —e— AN o s
| I '— 1

Fig. 1-13. Simplified AGC circuit
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SECTION 2

DISASSEMBLY
WARNING
Unplug the ac power cord before starting it tification
any disassembly or replacement pro- mark
cedures.
2-1. TOOLS REQUIRED
The following tools are required to perform |
disassembly and replacement procedures on the b
ST-5130. Fig. 2-1. ISO screw
]. Screwdrfver, Phl{}lps-head - Fsrdwnre Nomsnolaiuis
2. Screwdriver, 1/8 blade (3 mm)
3. Pliers, long-nose P — PanHead Screw........c.ron, =
4. Diagonal cutters @
5. Wrench, adjustable PS - Pan Head Screw
6. Tweezers with Spring Washer ........ @ Gﬂj
7. Electric drill K - Flat Countersunk Head Screw . . @ ID::J
8. Drill bits
9. Prick punch B - Binding Head Screw .......... @ d]:]
10. Hammer, ball-peen
11. Soldering iron, 40 ~ 150 watts RK — Oval Countersunk Head Screw @ @:]
12. Solder, rosin core T |
2 — Truss Head Screw . ........... (':]
13. Cement solvent @
14. Cement, contact | R - RoundHead Screw ........... @ G:‘
— Flat Fillister Head Screw . . .. . .. @ 8:1
22 HARDWARE IDENTIFICATION GUIDE AL~ ERLRCEIRE . oo v scin aid s e T
The following chart will help you to decipher the E~ — Retaining Ring (E Washer).... .. ‘ @
“hardware codes given in this service manual. W — Washer
_ : SW — Spring Washer
Note: All screws in the ST:-513{? are manu- YAV = Teok Wadies
factured to the specifications of the N — Nut
International Organization for Stand-
ardization (ISO). This means that the — Example —

new and old screws are not interchange-

able because ISO screws have a different Type of Slot

number of threads per mm compared to & P 3"1'[}_ | 17 I 4
the old ones. The ISO screws have an Lengthinmm (L) L 1
identification mark on their heads as Diameter in mm (D) o — S
shown in Fig. 2-1. Type of Head —Di= ~Dbe




2-3 TOP COVER AND BOTTOM PLATE
REMOVAL
1. Top cover can be freed by removing two
machine screws at both sides.
2. Bottom plate can be freed by removing the five

self-tapping screws as shown in Fig. 2-2.
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front panel removal
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2-4. FRONT PANEL REMOVAL

1. Remove all the control knobs by pulling them
off.

2. Remove the three self-tapping screws at the
front bottom of the chassis as shown in Fig.
2-2.

3. Remove the three screws securing the front

panel to the front subchassis from the back as
shown in Fig. 2-3. This frees the front panel.

front panel removal
®PS 3x6

Fig. 2-3.  Front panel removal

2-5. DIAL CORD RESTRINGING
Preparation
1. Cut a 1,700 mm (70 inch) length of 0.3 mm
(1/64 inch) diameter dial cord.
2. Tie one end of the cord to the coil spring as
shown in Fig. 2-4.
3. Rotate the tuning-capacitor drive drum {fully
-clockwise (minimum capacitance position).
|
= o)
Fig. 2-4. Tying square knot to the coil spring
Procedure

While referring to Fig. 2-5, proceed as follows:

Hook the spring to one hole of the drum as
shown in Fig. 2-6.

Run the cord through the slot in the rim of the
drum and wrap clockwise turn as shown in Fig.

2-1.

Run the cord over pulley “A”, and then wrap
two counterclockwise turns around the tuning
shaft.

Run the cord over pulleys “B”, “C” and “D”,
then wrap two clockwise turn around the drum
from outer groove to inner groove as shown in

Fig. 2-7.

Pass the doubled end of the cord through the
eyelet, then hook it to the spring as shown in
Fig. 2-8.

Tighten the cord, then squeeze the eyelet so
that the spring is under tension. Make a knot in
the cord end to keep it from slipping out of the
eyelet. See Fig. 2-9.



7. After completing the dial cord stringing, make
sure that the tuning system works properly.
Apply a drop of contact cement to the finish

point.

8. Put the dial pointer on the cord as shown iIn .
Fig. 2-10, and then tune the set to the local fm = -
station. Move the dial pointer to the position i

where the pointer indicates the local station’s
carrier frequency. Apply a drop of contact
cement to it.

Fig. 2-7. Wrapping the dial cord

i !
] _ i | ﬂ

Fig. 2-6.  Colil spring installation Fig. 2-8.  Finishing dial cord stringing

Y puttey ¢

o

7/

7/

/!( ((() tuning sha ft

(two counterclockwise turns)

pUIfey IJD!’J"

tuning capacitor drive drum at
fully clockwise position

L start point
'\ d
/\)‘*

Fig. 2-5. Dial cord stringing




eyelet tying the cord end twice |

Fig. 2-9. Detail of the cord end

Fig. 2-10. Dial pointer installation

2-6. PILOT LAMP REPLACEMENT

-

Prepare for replacing any of the pilot lamps by

removing the top cover as described in Procedure 2-3.

Stereo Lamp

]

Pull the lamp from its rubber holder.

2. Unsolder the defective lamp leads from the
connecting terminals as shown in Fig. 2-11, and
then install a new one.

Meter Lamp

1. Remove the meter-lamp sockets by pulling
them off, and then install the replacement
lamp.

Dial Lamp

1. Remove the front panel as described in Pro-
cedure 2-4.

2. Pry out the defective dial lamp as you would
do a cartridge fuse.

3. Install the replacement dial lamp.

2-7.

2 8.

3.

Fig. 2-11.

Stereo lamp replacement

METER REPLACEMENT

Remove the two screws securing the meter
lamp shade as shown in Fig. 2-12.
This frees the shade and the meters.

Unsolder the leads from the defective meter,
and then install a new one.

®PS 3x6

Fig. Z12

Meter replacement

DIAL GLASS REPLACEMENT

Remove the front panel as described in Pro-
cedure 2-4.

Remove the six screws securing the front glass
holder to the dial glass escutcheon as shown in
Fig. 2-13.

This frees the dial glass.

Install the replacement dial glass.

®PS 4x8 |

- -

| ®PSW 3x8 |-

& -
b o 13 e

L SR S ol o] L &

Fig. 2-13.  Dial glass replacement



2-9. DIAL SCALE REPLACEMENT

1. Remove the front panel as described in Pro-
cedure 2-4.

2. Remove the screws securing the dial scale
holder at both sides of the front subchassis as
shown in Fig. 2-14. This frees the dial scale.

3. Install the replacement dial scale.

2-10. SWITCH AND CONTROL REPLACEMENT

Prepare for replacing any switches or controls by
removing the front panel as described in Procedure

2-4.

1. Remove the hex nuts or the screws securing the
defective components to the front subchassis as
shown in Fig. 2-14.

2. Install the replacement components.

dial scale removal ® P 2.6x4 |

2 F AL AR Bkl L

L

[ -—-—]
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-, E . T
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I
' T

POWER INS MUTING FUNCTION
SWITCH SW Sw Sw
HEADPHONE HI-BLEND AFC
LEVEL control SW Sw

Fig. 2-14.  Dial scale, switch and control
replacement

self-tapping
® B 3x6

Fig. 2-15.
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2-11. REAR PANEL REMOVAL

1.

Remove the two self-tapping screws at each side
of the rear panel securing it to the chassis as
shown Fig. 2-15.

2-12 REPLACEMENT OF COMPONENTS

SECURED TO THE REAR PANEL
BY RIVETS

Remove the rear panel as described in Pro-
cedure 2-11.

Bore out the rivets using a drill bit slightly
' larger in diameter than the rivet. See Fig. 2-16.

Punch out the remainder of the rivet with a nail
set or prick punch.

Remove the defective component, and then
install a new one.

Secure the new component with a suitable

screw and nut, or repair rivet screw (Part
Number 3-701-402).

rear panel {

washer

~

e ml

Fig. 2-16.  Rivet replacement

Rear panel removal



2-13. CHASSIS LAYOUT

v B e — : | S e — headphone amp board

fm i-f board

power transformer

de-emphasis  _
changeover sw

a-m conv/i-f board

4-P fuse holder
(NEP model only)

front end power supply board
INS board voltage
chan i?eﬂ ver block
(GEP and NEP Model only)
A-m bar antenna | - - | | MPX board



‘SECTION 3

ALIGNMENT AND ADJUSTMENT PROCEDURES

3.1. EM I-F STRIP ALIGNMENT

CAUTION

The ceramic filters in the fm i-f circuit
are selected according to their specified
center frequencies and color coded as
shown in Fig. 3-1 and listed in Table

Procedure

L.

With the equipment connected as shown in
Fig. 3-2, set the SSG’s controls as follows:

Carrier frequency ......... 98 MHz
Modulation ................... Fm, 400 Hz, 100%
Output level ......o.co....... 30uV(30dB)

3-1. Check the color code of the filters 2. Set the tuner’s controls as follows:
to identify the same center frequency FUNCTION switch ...... FM AUTO STEREO
when replacing any of these filters. AFC switch .............. OFF
TABLE 3-1. 3. T}ll‘l‘l the c?ore of tr?nsformer IFT101 (See
- e Fig. 3-5) with the alignment tool to obtain
FM I-F CERAMIC FILTERS ¢ VAREIIBR DRt
Part No. Color Specified Center Freq.
1-403-562-11 | red 10.70 MHz
1-403-562-21 blaclk 10.66 MHz 3-2. FM DISCRIMINATOR ALIGNMENT
1-403-562-31 white 10.74 MHz Note: There are two or three methods of
1-403-562-41 | green 10.62 MHz discriminator alignment, but only the
1-403-562-51 yellow 10.78 MHz simplified method wusing the tuner’s
: TUNING meter is described here.
Test Equipment Required
1. Oscilloscope
color spot
2. Alignment tools
Procedure
Fig. 3-1. Fm i-f ceramic filter 1. With the equipment connected as shown in
Fig. 3-3, set the tuner’s control as follows:
FUNCTION switch ........ FM AUTO STEREO
AFC switch  ..cccvivnvenanneen. OFF
Test Equipment Required No signal should be received.
1. Standard fm signal generator
2. Ac VITVM
3. Alignment tools 2. Adjust the controls of the oscilloscope to
Note: Fm if strip alignment should be per- provide a visible mdm?tmn of noise. |
formed only after replacing IFT101 in Always watch the oscilloscope to confirm that
the front end. the tuner is not receiving any off-the-air signal.
s e '|
ac VTVM oscilloscope
1
ST-5130 /
1
frm o———————=0 O— —O- - 0
{ ANTENNA FIXED |
st 0o e T I
O —0 O — - — 0
s e ]

Fig. 3-2.

test setup

I-f, muting and front-end alignment



oscilloscope

Fig. 3-3.  Discriminator alignment test setup

3. Turn the top core (secondary side) of discrim-
inator transformer T201 (see Fig. 3-4) with
a hex-head alignment tool to obtain a null-
point reading on the tuning meter.
If the discriminator transformer (T201) is not
aligned correctly, some deviation on the tuning
meter will be observed.

Note: Turn the core carefully and slowly. At
both extreme positions of the top core,
a null point will be observed. The real
null point should be obtained in the
middle of the core thread length.

muting adj. RT202
7202

discriminator
transformer T201

Fig. 3-4. Adjusting parts location

3-3. MUTING ADJUSTMENT

Note: Two methods of muting alignment are
available, signal generator alignment and
alignment by using an off-the-air signal.
You can use either of them.

Signal Generator Alignment

Test Equipment Required
1. Fm standard signal generator
2. Ac VTVM or oscilloscope
3. Alignment tool

Preparation

1. Turn the knob of RT202 (see Fig. 3-4) fully
clockwise on the fm i-f and discriminator board.

Procedure

1. With the equipment connected as shown in
Fig. 3-2, set the tuner’s controls as follows:

FUNCTION switch ......... FM AUTO STEREO
AFC switch  ....ccvvennnnnn... OFF
MUTING switch ............. ON

2. Follow the procedure given in Table 3-2. Note
that the muting circuit should begin to operate
at the symmetrical deflection point on the
TUNING meter when detuning the tuner to
higher or lower than the reference carrier
frequency.

Off-the-Air Signal Alignment

Accurate muting circuit adjustment can also be
performed by utilizing off-the-air local fm signals
instead of the fm SSG.

Note that a weak signal is best for this purpose.

3-4. SWITCHING LEVEL ADJUSTMENT OF
NOISE SELECTOR CIRCUIT IN
INS SECTION

Test Equipment Required

Same as muting adjustment

Procedure

1. With the equipment connected as shown in
Fig. 3-2, set the tuner’s controls as follows:

FUNCTION switch ......... FM AUTO STEREO
INS swiIlel  oocnncacs ON
2.  Set the SSG’s controls as follows:
Frequency .coseais.: 98 MHz
Modulation .................... Tm, 400 Hz, 100%

Dutput:level ... 60dB(1,000pV)

3. Precisely tune to the SSG signal, and then
decrease the output level of SSG to obtain
35dB at antenna terminal of ST-5130, while
watching the collector voltage of Q503 (1.5 V).



Set the RTS501 (see Fig. 3-5) to the position
where the Q503 collector voltage changes
from 1.5V to 14 V.

4. Check the collector voltage of Q503 corre-
sponding with the input signal level as follows:
Input signal level Q503 collector voltage

BN AR ......coarcenessansssmssns 14V
2 10 o] - LV
3-5. FM FRONT-END ALIGNMENT
(Frequency coverage)
Never attempt alignment of the {ront-end

section except for the frequency-coverage and dial-
calibration adjustments.

the tuner has been carefully adjusted at the factory,
so very little adjustment is necessary in the field.
- Alignment need not be performed when the front-
end FET is replaced since changes in FET parameters
have little effect upon tuning. If an rf-stage adjust-
ment is required, ask your nearest SONY Service
Station to send your unit to the Factory Service
Center for a complete front-end alignment., Exercise
caution when returning the faulty unit so that it is
not damaged in transit. The warranty will not cover
damage incurrent in transit to the Factory Service
Center.

The front-end section of

Note: Before starting this alignment, the dis-
criminator transformer alignment should
be performed.

Signal Generator Alignment
Test Equipment Required
1. Standard fm signal generator

2.
3. Alignment tools

Ac VTVM or oscilloscope

Preparation
1. Connect the equipment as shown in Fig. 3-2.

2|. ~ Set the tuner’s controls as follows:

FUNCTION switch ......... FM

MODE switch ..coevvnnnann.... MONO

AFC switch ...oovevvevennnn.. OFF
Procedure

Follow the procedures given in Table 3-3, when
performing this alignment with an fm signal generator.

Off-the-Air Alignment

Accurate dial calibration and a frequency-
coverage test can also be performed by utilizing
off-the-air local fm signals. However, before per-
forming the following procedure, be sure that the
dial is mechanically calibrated.

TABLE 3-2. MUTING ADJUSTMENT

- ——————-———I—-————
SSG Frequency Tuner Dial Scope :
and Output Level Indication Connection Adjust Remarks
98 MH Turn the core of
Z .

T202 (See Fig. 3-4

400 Hz. 30% Mod. 98 MHz FIXED (J804) T202 (See Fig. 3-4)
to obtain proper

304V (30dB) . .
mutiing operation. I

TABLE 3-3. FM FREQUENCY COVERAGE

Coupling Between SSG Frequency Tuner Dial : ——

Tuner and SSG and Output Level Indication Adjust Indication

Direct coupling 87.5 MHz lowest OSC coil Maximum
400 Hz position L105 VIVM
100% mod. See Fig. 3-5 reading
10V (20dB)

2. Same as above 108.4 MHz highest OSC trimmer Same as

400 Hz position CT105 above
100% mod. See Fig. 3-5
10V (20dB)




Adjusting Parts Location

e TR

fm osc trimmer
CT105

...'-‘;'f' bmi ;..“_.-i _.h;'
&F fm IFT107 |
; S——

e B ————— i ww w = w = B BT

Fig. 3-5.

3-6. FM STEREO SEPARATION ADJUSTMENT

Test Equipment Required

1. MPX generator
2. Fm signal generator
3. Audio oscillator
4, Ac VITVM
5. Oscilloscope
6. Alignment tools
Preparation
1. Before starting the stereo-separation adjust-

ment, check and adjust the phase between the
19-kHz pilot signal and the sub-channel signal
in the MPX stereo generator as follows:

(a)

(b)

With the equipment connected as shown in
Fig. 3-6, set the MPX and audio signal-
generator’s controls as follows:

MAIN CHANNEL ........ OFF

SUB CHANNEL ........... ON

PFILOT (19KkBZ) ..ooiinnes OFF

AUDIO OSCILLATOR

OUTEUT cooiiiimmenss 400 Hz, 250 mV

Adjust the oscilloscope controls to obtain
a visible indication. Be sure the scope’s
horizontal display switch is set for external
input.

Adjusting parts location

(c)

Connect the

a-m antenna
trimmer
T30

a-m osc coil
7301

a-m osc
trimmer
CTI302

Turn the pilot-signal (19kHz) phase
control to obtain an in-phase and stable
lissajous pattern as shown in Fig. 3-7.

input cable of ac VIVM or

oscilloscope to the FIXED output terminal.

OUT audio I _
oscillator oscilloscope
38 kH=z
MPX o——
génerator
=)
IN vV H
({b @ 19 kHz
l_+_0
"" P S— |
main sub pilot

Fig. 3-6.

MPX generator preadjustment

Fig. 3-7.

L issajous pattern



Procedure transformer T401 (see Fig. 3-9) to obtain

1. Connect the equipment as shown in Fig. 3-8. maximum output at the left channel. Note
Set the fm signal-generator’s control as follows: that this adjustment has a close relationship
Carrier frequency .......... 98 MHz with stereo distortion.

Dutputlevel ..o 1,000V (60dB) 3. Record the output level of the left channel

Modulation: when the MPX generator input selector is set

Main channel (400Hz) ... 33.75kHz(45%) to the left channel.

Sub channel (38 kHz)..... 33.75kHz (45%) 4. Switch the input selector to the right channel

I9kHz (PILOT)....cocvnvs 7.5 kHz (10%) and read the residual signal level in the left

The above mentioned modulation levels can channel.

be set as follows: 5. The output-level to residual-level ratio repre-

(a) With the equipment connected as shown - sents the separation. Adjust separation adj.
in Fig. 3-8 set the MPX stereo generator control RT401 (see Fig. 3-9) for minimum
controls as follows: - - residual level. Check the right channel for
MAIN CHANNEL ........ OFF separation, Usually, about an 8 to 9 dB differ-
SUBCHANNEL .......... OFF ence in channel separation exists. Readjust
19 kHz (PILOT) .......... ON RT401 for minimum difference between left-

(b) Adjust the 19-kHz signal level to obtain - and right-channel separation. While doing this,
a 7.5kHsz deviation on the EM 858G remember that the output level also changes

according to the setting of RT401.

modulation indicator.

(c) Reset the MPX stereo-generator’s control

as follows:

MAIN CHANNEL ........ ON
SUB CHANNEL .......... OFF
19-kHz (PILOT) .......... OFF

INPUT SELECTOR ...... L-CH

(d) Adjust the audio-oscillator output (400 Hz)
to obtain a 33.75-kHz deviation on the
FM SSG modulation indicator.

(e) Set all controls to the ON position. switching | separation adj.
' ‘ transformer T401 RT401
2. Precisely tune the set to the SSG’s carrier

frequency, then turn the top core of switching Fig. 3-9. Adjusting parts location

audio

MPX N osciflator

|OUT generator

VTVM oscifloscope

i)
ST-5130 =
L OUT L /
- il ) FIXED | 28 gt
IN signal OUTI |ANT R OUT@'I_O I IN I l Vv

generator O ; . - o

Fig. 3-8. Fm stereo separation adjustment
test setup




3-7. A-M I-F STRIP ALIGNMENT

Note: The i-f transformers (CFT301 and T301)
in the a-m i-f amplifier circuit are ad-
justed at the factory, so very little
adjustment is necessary in the field even
if replacing any of these i-f transformers.

3-8. A-M FREQUENCY COVERAGE AND
TRACKING ALIGNMENT
Preparation

Connect the input cable of ac VI'VM or oscillo-
scope to the output terminal as shown in Fig. 3-10.

loop
antenna

ad -rn
signal
generator

Signal Generator Alignment
Test Equipment Required
1. Standard a-m signal generator

2. Loop antenna

3. Ac VTVM or oscilloscope

Procedure

With the equipment connected as shown in
Fig. 3-10 follow the procedures given in Table 3-4
when performing this alignment with an a-m signal
generator.

Off-the-Air Signal Alignment

Accurate dial calibration, and a frequency-
coverage and tracking test can also be performed by
utilizing off-the-air local a-m signals. However,
before performing the following procedure, be sure
that the dial pointer is correctly positioned.

ac VTVM oscilloscope

S7-5130

Fig. 3-10. A-m frequency coverage and tracking

adjustment



TABLE 3-4. A-M FREQUENCY COVERAGE AND TRACKING ALIGNMENT

Frequency Coverage

' T
Coupling Between SSG Frequency . Tuner Dial : __—
wep Tuner and SSG and Qutput Level Indication Adjust indication
1. Loop antenna 530 kHz 530 kHz OSC coil T301 Maximum
(400Hz, 30% mod) See Fig. 3-5 VTVM reading
1,000V (60dB)
2. Same as above 1,600 kHz 1,600 kHz OSC trimmer CT302 Same as above
Same as above See Fig. 3-5
Tracking
1 Loop antenna 620 kHz Tune to the Antenna coil Maximum
(400 Hz, 30% mod) | SSG signal L801 (bar antenna) VTVM reading
Output level:
as low as possible
z. Same as above 1,400 kHz Same as above| Antenna trimmer Same as above

Same as above

CT301

| See Fig. 3-5




SECTION 4
REPACKING

The ST-5130°s original shipping carton and protection, the ST-5130 must be repacked in these
packing materials are the ideal containers for ship- materials precisely as before. The proper repacking
ping the unit. However to secure the maximum procedures are shown in Fig. 4-1.

" X-44900-02
1-501-083-21 3 cloth, polishing
ribbon antenna, fm 3-701-020
1-506-305 bag, polyethylene
input connector, /  3-790-990-11
COAXIAL cable manual, instruction

(USA Model) S (GEP and NEP Model)

= \  —
1-508-482 PO, ‘all < 3-790-990-21
input connector, g C-t/\%‘\_‘—‘\r_""‘_ \\\, \ oL manual, instruction
COAXIAL cable ¥ X (USA Model)

(GEP and NEP Model) 2.793-183
1-5634-049-31 e . card, inspection
connecting cord, RK-74

2-057-975

bag, polyethylene
X-37930-04

— card ass'y, warranty

(USA Model only)

4-804-217
cushion, upper

_4-804-216
cushion, inner

3-701-268
bag, polyethylene

Fig. 4-1. Repacking



5-1.

SECTION 5
DIAGRAMS

MOUNTING DIAGRAM — Front End Section —

— Conductor Side —

_/

CI26
{3:: (USA Model)

=T

O
4p(GEP,NEP Model) O

/

l l
o3
,' P
ClOl Cl106 ©
15p 0.5p C'%g .
- et (" CI24
' cn3 \( Ir.
2p ) .
125
I0P (GERNEP Moddl)
RIOI |5 gy ¢ USﬂModei]
To FM 758 el f’“ | . @ Q%
COAXIAL INPUT @ ~..._..,
JACK, J801 e S(a g
LI1QI 000 RIO? L102 LIOS ?3 .
a7k @
D
D G2 @ S
G2 i
S G U
S / 2 anode cathode
B C E
3SK37 2SC710 1T243M 1S351M
— Component Side —
GRN
~ = To AFC SW, S5-(3)

4.8V
5.2V~

o o OoME 4 =

To FM 75 COAXIAL
i O Gy by =

l INPUT JACK, Jaon
- ﬂﬂﬁl < Sl 2 5\;%
L ; ©
Y Traa® (Tl ). 5l
SUx
O s~ (=]
o 7 ?{‘?lﬂﬁ
_C_TE:‘H— 27

1RED = To FUNCTION SW, $1-2R-(9)
= 10 tm i-f amplifier
board, R201




5-2. MOUNTING DIAGRAM — Fm |-f Amp Board —
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5-3. MOUNTING DIAGRAM — INS Board —

— Conductor Side —
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5-4. MOUNTING DIAGRAM — MPX Board —

— Conductor Side —
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5-5. MOUNTING DIAGRAM — A-m CONV/I-f Amp Board —

— Conductor Side —
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5-6. MOUNTING DIAGRAM — Power Supply Board —
— Conductor Side — (USA)
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