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SPECIFICATIONS

® GENERAL DESCRIPTION
Power source: 120V, 50/60Hz

® PRE-AMPLIFIER
Input Sensitivity and Input Impedance:

Power consumption: 270W Phono 1 and 2: 2.5mV /47K ohms
Circuit Aux.: 150mV/47K ohms
Tuner: Superheterodyne system, Tape play back 1 and 2: '
AM/EFM 2-bands tuner, with 150mV/47Kohms
P.L.L. stereo demodulation Output level: 150mV/47Kohms
circuit, FM muting circuit, REC land 2
air check Ext. Dolby FM Phono overload: 240mV

calibration circuit

Differential amplifier and all
stage direct coupled pure
complimentary system, OCL
(Output Capacitor-Less)
“NF” type tone control cir- Tone control
cuit Bass:

(RMS. 1kHz 0.09% THD.)
RIAA curve deviation:
(30 ~ 20kHz)
Frequency response:

Main amplifier:
+(0.9dB

10Hz ~ 55kHz £ 1.5dB
(Aux., Tape play back)
Tone amplifier:
+ 10dB at 100Hz

—_ — e vee————————

Equalizer: Dual power supply IC Treble: + 10dB at 10kHz
amplifier circuit Low cut filter: 30Hz (6dB/oct)
Semiconductors: 1-FET High cut filter: 7kHz (6dB/oct)
7-1C (Integrated circuit) Audio muting: —20dB
35-Transistor
34-Diode ® FM SECTION
2-LED Tuning range: 87.6 ~ 108MHz
Dimensions: Width: 550mm (21-5/8") Intermediate frequency: 10.7MHz
Height: 164mm (6-15/327) Sensitivity: 10.3dBf (IHF)
Depth: 485mm (19-3/32”) (at 3% THD, 75kHz deviation)
Weight: 19kg (41.91bs.) ' Total harmonic distortion
Mono: 0.2%
® MAIN (POWER) AMPLIFIER Stereo: 0.4%
Continuous power Image rejection ratio:  81dB
Output: 85 watts per channel, mini- [ rejection ratio: 81dB
mum RMS, at 8ohms, from AM suppression ratio:  55dB
20Hz to 20kHz, with no Selectivity: 70dB

more than 0.09% total har-
monic distortion
Total harmonic distortion: ® AM SECTION
0.02% at 60W (Aux. in)
Intermodulation distortion:
0.1% at 60W (Aux. in)
more than 40
(at 1kHz 8ohms)

40dB (1 kHz)

Stereo separation:

Tuning range: 520 ~ 1620kHz
Intermediate frequency: 455kHz
Quieting sensitivity: 400 uV/m
Image rejection ratio:  40dB (1400kHz)
[F rejection ratio: 55dB (600kHz)
Hum and noise level Total harmonic distortion:

Residual: | mV 0.8%

Maximum volume: Aux.: I mV

Phono: 10mV Specifications are subject to change without

Tape: ImV prior notice.
Signal to noise ratio (IHF, closed circuit “A” network): [ T

Aux.: 96dB

Phono: 73dB

Tape: 96dB

Damping factor:




DISASSEMBLY

Prior to removing the chassis, be sure to draw the the bottom board, then the bottom board can be
power supply plug from a wall outlet. Then, proceed detached.
with the removal work in the following order after
disconnecting all of the connection cords at the rear 3) To remove the front panel:
of the set. (1) Use a hexagonal wrench (1.5mm) to loosen
the screw retaining the tuning knob (3 at
1) To remove the cabinet: the front panel, and pull out the tuning knob.
Remove 6 screws (1) retaining the cabinet (3 screws (2) Pull out the remaining knobs 4) (14 knobs).
each for the right and left sides), then the cabinet (3) Remove the nuts (5 retaining the speaker
can be detached. switch shaft and selector switch shaft.
(4) Finally remove 3 screws (6) retaining the
2) To remove the bottom board: front panel, then the front panel can be detached.

Turn over the set and remove 6 screws (2) retaining

"

(LX-HZOOG4AFFF)

(LX-NZOI IBAFFD)

HE X-WRENCH
(1.5mm)

GFTAU3065AFZZ

Figure 1 DISASSEMBLY




DIAL CORD STRINGING

1) Setting of the dial cord:

(1) Turn the drum fully counterclockwise (at the
highest frequency position).
Put a hook of the spring on the central hole
of the drum.
Then proceed with stringing in the numerical
order from (1) to (8. At this work, while
holding a hand at the position (&) to tempo-
rarily fix a dial string, wind the string on the
drum by 1-% turns at the position (7) (which
is an extention of the string wound at the posi-

(2)

(3)

Tuning Shaft with Flywheel
(NSFTDI7IAFFW)

Dial Pointer

tion (6)) and bring it through the position
(8). Then release a hand from the position
(6) and thus the stringing is completed.

2) Setting of the pointer:

Pulley Bracket
(LANGTO608AFZZ)

(HSSNDO235AFSA)

Pulley

(NPLYBOOO(SGZZ)

(1) Turn the tuning shaft fully counterclockwise
(at the lowest frequency position).
(2) Align the pointer to the extreme left (where

a part of the graduation line is cut) of the dial
scale plate. (See Fig. 2—-1.)

Zero Point

g : L Al 1 . - E N - s o L
ﬁ ' i . R 0 e ’

E. E@. =T r;?li:rfl..r. e e 3 E 5 - e e e S T e . i B3 ,:-\.-_-\:-C‘l;l.._l_
St o A e o o e e R . e R o T B e, R L
S N RN et O T s T S S SR e et e . . e TR -

i : - v S .
ek i : B i .

Figure 2—-1

Pulley
(NPLYBOOOISGZZ)

Pulley Shaft

(MSPRTO386AFFJ)

(NPLYCOIOIAFED)
Dial Cord Ass’y
(CSPRTO386AFOT)
R——— — —)
- 66 Im/m .

Figure 2 DIAL CORD STRINGING




FRONT PARTS LAYOUT

19 @ Gg @
{;%WM
1 SROICRORG

Figure 3 FRONT

(1) Function selector knob (JKNBNO340AFSA)

(2) Tape monitor switch knob (JKNBPOO70AFSA)
(3) Tape dubbing switch knob (JKNBPOO70AFSA)
(4) Volume control knob (JKNBNO0342AFSA)

(5) Loudness switch knob (JKNBPOO70AFSA)

(6) Mode selector knob (JKNBPOO70AFSA)

(7 Balance control knob (JKNBNO338AFSA)

Treble control knob (JKNBNO338AFSA)

(9) Bass control knob (JKNBNO338AFSA)

High cut filter switch knob (JKNBPOO70AFSA)
Low cut filter switch knob (JKNBPOO70AFSA)
Audio muting switch knob (JKNBPOO70AFSA)
Headphones jack (QJAKJOOS7AFZZ)

Speakers selector knob (JKNBNO340AFSA)

15) Power switch knob (JKNBPOO70AFSA)

Power source/circuit protection indicator,
(VHPGL-52RG/1F)

EREEE

&

LED

7

S

OXOIO
17) Signal strength meter, MES8O1 (RMTRLO142AFSA)
@ FM tuning (center) meter, ME802
FM stereo indicator, LED (VHPSR105D//-1)
20) Dial (HDALMO182AFSA)
AM/FM/FM muting/Air check/Ext. Dolby FM
switch knob (JKNBMO248AFSA)
Front panel (HPNLC3294AFSA)
Guide (Large), lever switch (GCOVA1070AFSC)

PARTS LAYOUT
(RMTRLO134AFSA)
Dial pointer (HSSNDO235AFSA)
Tuning control knob (JKNBB00O61AFSA)
Guide (Small), lever switch (GCOVA1071AFSC) |

SR G

REAR PARTS LAYOUT

“DOLBY” symbol
is trade mark of
DOLBY Laborato-

33
Figure 4 REAR

@ Power supply cord (QACCUOO02AFOQO0)

Bushing, power supply cord (LBSHCOOO7AFZZ)

29) Speaker output terminals-A (QTANZ0455AFZZ)

5 Speaker output terminals-B (QTANZO455AFZZ)

@ Tape 2 inputs and outputs socket
(QSOCIJ2457AFZZ)

@ Tape 1 inputs and outputs socket
(QSOCI2457AFZZ)

' @ Phono 1/Phono 2/Auxiliary inputs socket

(QSOCJ2660AFZZ)

@ Ext. Dolby FM inputs and outputs socket
(QSOCJ24594AFZZ)

ries.

PARTS LAYOUT

35) Leg (GLEGP0057AF00)

36) Antenna terminals (QTANNO453AFZZ)

37) Clamper, AM bar antenna (LCRA-0050AFZZ)
Chassis ground terminal (QTANNO150AFZZ)
Built-in AM antenna (RCILAO415AFZZ)

Rear panel (LANGQOS529AFSA)

Speaker output terminals-C (QTANZO0455AFZZ)
Cabinet (GCAB-5094AFSA)

Fuse holder (QFSHZ0002AGZZ)

AC outlet socket (QSOCA0402SGZZ)

EEHES




QUADRATURE

COIL MES8OZ2
FM ANTENNA a— TUNING METER RI0s
i i3 PHASE ’( ) | +B ij VRIO3
SHIFTER — T 7__" FREQUENCY STEREO SEPARATION
UN BAL ([, (TB8OI) — o T -
1 ANT. TERMINALS CFIO1~CF10
H CERAMIC FIL?’ER IFT‘OI P— W14 L =Eh
FM ANTENNA il —— | A FM FRONT-END ©® 6 4 = PFIOI |
-—— v — Ql FM RF AMP QIO Qlo2 @ U @ | O
_ I
O 802 .@ LW CFI03 ™ {Fm IF aMP & DET ©)—L=@PLL STEREO ?\vmoa |
i ._O__[_LUJ J_ _[ _l, J_ input (QUADRATURE) @ : DEMODUL ATQE @
£ s —
BAL . 3000 WiE BT - FM IF AMP (2 | © PP | ot
Il ! 3 ' |
o |
AM EXT. ANTENNA o Q03 _ 1 |
GND N SW3OI'A.BE_ o " 'FM MUTING STEREC e LPFIO L LPr 102
—O— L "‘ SWITCH IND 4+ g LOW-PASS
BAND(AM,FM) \Ny - FILTER
AM SW30|-C FM MUTING _ -
] SELECTOR MESBO | FM MUTING L . : .‘-—@;‘ } +B
SWITCH SIGNAL METER AMP | |
oy ' | LEVEL # R | / 3
-.—/-60—\ - ’ | | . - - ;; @‘
i | ,“AIR CHECK . I
L8O , g SWITCH g
AM L8O AM OSC COIL | i EXT. DOLBY FM| SWITCH
BAR ANTENNA l = T = ¥ = i |
) = g VR3O -
) R Q30! | i _» 7 TO EXT. DOLBY FM OUT
. FM |
i C30l P f | }FROM EXT. DOLBY FM IN
- I%LEE 0 30|- AM RF/IF AMP 455kHz L 302 /7 Q302 |
iL"ch) W SNauTE AND DETECTOR - AIR -
AIR CHECK CHECK
/
OUTPUTS AM IF COIL ; M(;J;(I)N: | EVEL o0sc. _@_?-:-B -
(L-ch) (O=— FROM SW30I-E o TUN
SW20I-A,B LAl ‘—'dé "@_
FUNCTION SELECTOR SWITCH 3 '
i ,/ L-ch ZD603
o EQUALIZER AMP 7
INPUTS  SW204-A sw201-By R—ch
PHONO- | Oil " ." ~B
(L-ch) .‘ L-ch ‘ R-ch ZD6O TO TONE CIRCUIT and EQULIZER CIRCUIT
(SAME AS LEFT HEADPHONES JACK
FRVNGEE] CHANNEL )
(L-ch) @ @ - —— 'V
-8 I y I(JGOI)
AU X i
5k 01
L=chi ZDE02 TO TONE CIRCUIT and EQULIZER CIRCUIT
R-ch [ i o ] i
(SAME AS L- CHANNEL) § R-ch | ST T T T T T T T e T e e e e e me——— -7 ST T T T T T T T T T T T +
Ty A — PROTECTION R-ch
i IN AMP(L-ch) CIRCUIT | =
s 0
D502A ]
TAPE-] B ¢ /’f l Q503A SwW802A SPEiKERS A
= ,.-/ l Q502A ’ L-ch N
(L=¢h) M ODE P ﬂ
@ | O1+—* SWITCH  ~ '; PEAKERS | N
1 y . , SELECTOR
SW204 7 VROl -A : Q50!A f WITCH —
REC | O 2 SW202 ,,«" 5W5 - swsoswz sosa - — s
‘ TAPE MONITOR .S - %— : | ]
SWITCH “‘ .“ e TONE AMP @ .“ .‘, "‘ | + @ \ I T
LOW CUTT AUDIO “'T 2 A -ch [ X1 T
e |veeoz FILTER | MUTING VR50IA o) L -t
z 2 SWITCH | SWITCH v LY6O
/ &
LOUDNESS 1 HIGH CUT
TAPE-2 SWITCH AL ANCE FILTER Q504A . 1 S SPE;KERS-
(L-ch) l SW203 CONTROL  VR203-A VR204-A  SWITCH Y D504A SPEAKERS-B
O+ TAPE DUBBI|NG BASS TREBLE Q0603 wr
PB ® SWITCH CONTROL CONTROL @ R-ch
MAI - ME AS
REC | O= = R-ch (SAME AS LEFT CHANNEL) | AIN AMP (R-ch) QS08A l ] (Sf_ CIE-IANNEL)
| (SAME AS LEFT CHANNEL) l s g, |
L J ‘~ |
TAPE-1,-2 R-ch (SAME AS L-CHANNEL) TEsTETs T T T T T T T T T T E R
POWER SOURCE/CIRCUIT PROTECTION
INDICATOR

A — i — SE— —_— e

Figure 5 BLOCK DIAGRAM




CIRCUIT DESCRIPTION

FM RF SECTION }

FM antenna input circuit has two input terminals (75 ohms and 300 ohms) thanks to impedance converter (balun), coil L8O1.
The 75 ohms input terminal is used when Fm antenna is connected to the unit by using a coaxial cable. The 300 ohms input
terminal is used when FM antenna is connecred to the unit by using a balanced feeder. Fig. 6 shows FM Front-End circuit. RF
amplifying section consists of 1 dual gate MOS-FET and 2 transistors.
Transistor Q1 is dual gate MOS FET and its function is nearly the same as of vacuum tube. Due to the adoption of MOS FET,
crossmodulation characteristic and spurious characteristic are remarkably improved compared with conventional transistor type.

FM FRONT ENDQ[

LI vCl TCI

7510

|
I 3000

c9
TC3 vC3 L3 5P

|
EXT | , l 022 mm 100
AM| O ,I; >y

Ql 3SK45 or 35KS5S

il g 3

ot ©120

|P
—' VC4 TC4

CIE

r VC5 TC5 VC6 TC6 25CH35 or 25C785
To AM BAR
ANTENNA(LSON f ¥ Q3 2SC7I0 or 25C1342
"~ e

RI13
1O K

Figure 6 FM FRONT-END CIRCUIT

Dual gate MOS-FET Q1 is FM high frequency amplifier. Transistor Q2 works as frequency mixer, in which high frequency signal
coming from the MOS-FET Q1 and local oscillation frequency coming from the transistor Q3 are mixed to produce 10.7MHz IF
signal which will enter IF tuning transformer IF T1. The transistor Q3 is for the local oscillation and it applies oscillation voltage

to the base of transistor Q2 via capacitor C18 (4pF).

Therefore, coil L1 is for antenna tuning, coil L2 is for FM RF amplif cation and tuning and coil L4 is for local oscillation.

FM IF SECTION

Fm IF section consists of 1 IC (integrated citcuit), 2 transistor
and 3 ceramic filters. Transistor Q101 and Q102 are FM IF am-
plification transistor, which is to amplify IF signal which has been
converted into 10.7MHz signal at FM front end section. This
10.7MHz IF signal is given a higher selectivity since it runs
through the concentrated selective element, that is, ceramic filters
CF101, CF102 and CF103. These filters function to amplify IF
(intermediate frequency) signals giving no distortion and to assure
a necessary selectivity. The IF signal is further supplied to the
terminal 1) of IC101, in which the gain of this signal is increased
by about 66dB by the three-stage differential amplifier thus being
subjected to an appropriate limiter function.

TPIO2

GOk R0
Q01 0
From |F tj—l
Trons.
(IFT1) TPIOI
':[F 1n|'.-u'l]

RIQ2
4TK

-z
REAS
. e Ki

Ql0l 2SC4608B Ql02 25C4608

FM IF AMP.

0.3V
Q101

Figure 7 FM IF CIRCUIT



FM DETECTION SECTION

(1) FM Detector Circuit

This unit employs “Quadrature Detector” based on newly developed IC (Integrated Circuit), which is substituted for ratio
detector and Foster-Seeley’s detector that have been so far used. The basic structure of quadrature detector circuit is as shown

in Fig. 8.

(Quadrature Detector Circuit)

PHASE SHIFTER

IN PUT O

1LIMITING

MULTIPLIER
LOW PASS
(QUADRATURE ITER
—

ein O———AMP
Figure 8 BASIC STRUCTURE OF QUADRATURE DETECTOR CIRCUIT

AUDIO
AMP

eo

With this detection system, the multiplier (quadrature detector) circuit receives two types of input signals, one is the signal
which has been amplified by the limiting amplifier and another which has passed through the phase shift circuit. (about

n/2). Thus, the quadrature detector circuit produces demodulation signal.

T'he term “quadrature™ is resulted from that the phase difference between these two signal is »/2. The multiplier consists
of doubly balance circuit as shown in the following circuit drawing. Phase characteristic of the phase shift circuit is as shown

in Fig. 10.

This circuit is featured by:

(1) Good linearity

and low distortion.

(2) Operates on small signal and less higher harmonics.
(3) Wide-band detection of as much as 1.2MHz.

Therefore, this circuit assures low distortion even with the overmodulation of more than 100% thereby reproducing high

quality sound.

Actually saying, the detecting circuit SA-5151 uses L104 as phase-shift coil. IFT101 and IFT102 are 10.7MHz tuning quad-

rature coil.

Detection output appears at the terminal (6) of IC101 and it is supplied to the terminal (2) of P.L.L. multiplex integrated

circuit 1C102.

- O Vcc-
* —— Ri
' —( Vout

o—e— prase o4

SHIFTER
o1 —_|

wean

NEpR——

o

(doubly balance circuit)

]

Figure 9

IFT101
| IFT102

PHASE

!
|
I
I
|

FREQUENCY (w/wo)

Figure 10

~ Figure 11 BLOCK

IF
input

(2 nd)
IF AMP
(3rd)

PHASE
SHIFTER
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COIL

QUADRATURE
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LEVEL
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1
!

LEVEL AUDIO
DETECTOR i OV MUTE
SWITCH CONTROL
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.
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FM STEREO DEMODULATOR SECTION

1) Features of P.L.L. stereo demodulator circuit.
This set incorporates a stereo demodulatar circuit that comprises [C’s with the PLL (Phase Locked Loop) system applied.

The PLL (Phase Locked Loop) FM demodulator circuit is provided with such characteristics as mentioned below.

In order to demodulate stereo composite signals, it is necessary to take a 19kHz pilot signal out of the stereo composite
signals and to make it a 38 kHz signal.

Most of the conventional methods to obtain such a 38 kHz signal are frequency doubling ones which utilize a
nonlinearity of the elements. Compared with the conventional type, the recently developed 1C-ed demodulator provides more
sufficient separation effects. However, since it also requires 2 or 3 coils like the conventional one, if even one of them is
dislocated from the initially adjusted point due to a secular change the separation effects will be deteriorated. Moreover there
is such a contradiction that the more the efficiencies of the coils are increased enough to withstand the outer pulse signals like
automobil ignition noises, the more the coils suffer secular changes.

To eliminate such disadvantages as above, PLL (Phase Locked Loop) system is employed in the method to make a
38kHz signal using a 19kHz pilot signal.

The PLL system stereo demodulator gives such three merits as:

1. Since the phases of a pilot signal and a 38 kHz signal are automatically made the same with each other, the deterioration
of separation effect is strongly minimized.

2. Since only one of variable resistor, being newly employed, plays the role of 2 to 3 pieces of conventional colls, troubles
of the parts due to secular changes are decreased. In addition, even if this variable resistor is slightly dislocated, the
separation effect will never be deteriorated because of the merit as mentioned in 1 by which the automatic phase
adjustment 1s assured.

3. Compared with the conventional one, the PLL system demodulator shows a more noise withstanding characteristic since
it has such performances as the selection of frequencies and the continuity of oscillation frequencies (short-time

memory), thus assuring a stable stereo demodulation.

2) FM stereo demodulator circuit.
[C102 is an integrated circuit for P.L.L. stereo demodulation and its block diagram is as shown in Fig. 12. V.C.O. free-

running frequency is to be adjusted to 76kHz by adjusting semi-fixed resistor VRI102 (10Kohm). TP107 is the test
point for frequency observation. (See the paragraph “Adjustment” described later.) During AM reception, +B voltage
is supplied to the terminal 16) of IC102 through diode D106 and resistor R138 so that oscillation frequency of
V.C.0O. will be stopped. Semi-fixed resistor VR103 (220Kohm) aims at the adjustment of stereo separation and with
this resistor it is possible to minimize crosstalk to the opposite channel. +B voltage is supplied to the terminal @

to force stereo signals to become monaural ones.

=,

LOW-PASS 76 kHz

— - TIME
FILTER |
CONSTANT Vee
M)——-(::;;—-——?——— —
PHASE DC v.C O i/2 DIVIDER
‘_?""CDMPARu "™ AMP (76kHZ ) (38 kHz2)
ATOR

't

/2 DIVIDER [ @

(I9xHz )
‘,’_ 9{}“ i.-—-——.-

INPUT

rh @ -=——{STABILIZED

e = POWER
MONO/STER : SUPPLY

SWITCH

(19 kM)
L D®

-~

-

DC L AMP
AMP DRIVER

STEREO
INDICATOR

e D801

Figure 12 BLOCK DIAGRAM OF 1C102
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From pin (& of 743
o @ ' L-ch output 7o BAND SELECTOR
SWITCH
-
|C|02(RH"|XIO53AFZZ) 2 VRIO3
P.L.L. MULTIPLEX DEMODULATOR > 220K(B) Ep STEREO
RI54 SEPARATION
22Kk ADJUST
CI32 RI46
s < P R-ch output 1, gaND seLECTOR
FM : SWITCH
muting  p1os S e0P RI50
152076 LPF102 47K
RISS
56K
RI37
V.C.0. FREQUENCY 22K Stereo
ADJUST v Indicator
RI53 l
R152 470K
100
+B
From BAND e .
SELECTOR SWITCH B
To MODE SELECTOR SWITCH
Figure 13 FM STEREO DEMODULATOR CIRCUIT
AIR CHECK CALIBRATION CIRCUIT
This circuit is to make appropriate the recording level in advance
when recording FM broadcast into the tape recorder. The circuft +B Q30I
shown in Fig. 14 hereof is CR type oscillator circuit to be used r3l 2SC458 @ AIR CHECK
for the air check calibration (about 400Hz). In other words, i 100 0SC.
when the “air check’™ switch at the front panel is set to “ON” W iy
position, (a) and (b) of the air check cal. circuit are connected " 935 ?ﬁ% 033 5.9V
to each other, oscillator voltage is taken out of (¢) and it ap- } l C!!,-,
pears at the output socket at the rear panel being as air check (b) O | { | 933 180V
signal level. The air check signal level is set to 60% of the output 350
voltage obtained when the tuner receives FM broadcast signal é é = F
(modulation 100%, 75kHz deviation) and this level voltage e [ [

. ' ren R
appears at the output terminal of the rear panel through the air SK1(B)
check oscillator circuit. VR301 is semifixed resistor to be used ﬁ'EiECLHECK
for adjusting the air check signal level. o Py gt
How to record FM broadcast using the air check calibration o )

system 1S described below.

Set the “air check”™ switch to “ON” position, put the tape
recorder in record mode, apply air check signal to the tape
recorder and adjust the record level so that the record level
meter of tape recorder indicates “OVU”. After that, set
the air check switch to “OFF” position and proceed with
recording FM broadcast.

NOTE:

In the case of AM reception, in other words, when the banc -
selector switch is kept to the position AM, air check level i
signal does not appear at the output terminal located at Figure 15 “0VU"
the rear of the set since the air check calibrator is not func-

tioning at the time.

Figure 14 AIR CHECK CAL. CIRCUIT

—11—



FM MUTING CIRCUIT

In SA-5151, IC101 incorporates muting circuit and this
circuit is so designed that if FM input signal to the antenna
becomes about 20dB when the muting switch (SW301-D)
is kept at “ON”, the muting is released and the signal appears
at the output without undergoing muting. The muting release
signal is produced by addition of two signals, one is the
output signal at the pin (12) of IC101 and another is signal
meter signal at the pin (13) which will undergo polarity inversion
by the transistor Q103 and these two signals are applied
to the pin (5) of ICI01 via the muting switch (SW301-D).
Semi-fixed resistor VRI101 is adjustable to release the muting
when the input signal from the antenna terminal becomes
about 20dB.

Fig. 16 shows the output voltage of two outputs, one is
at the pin (12) of IC101 and another, at the collector of tran-
sistor Q103, to be added to each other.

This signal (to release the muting) is then supplied to the
terminal @ of P.L.L. stereo multiplex demodulator inte-
orated circuit IC102 to make stereo signal be forced to monau-
ral signal.
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LOW-PASS FILTER

LPF101 and LPF102 are low-pass filters to remove carrier
signals (19kHz and 38kHz) leaking from the stereo multi-
plex IC102. The characteristic is as shown in the Figure 18.
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(AM SECTION

(1) Block Diagram of IC301

| 1.302
IF TRANS
\VW 455 kHz } AWV ﬂh
4)—-@-—-—@——@
ANT. | st z2nd
COIL —=IMIXER F amp IF AMP - DET.
L8001 OUTPUT
(2) Vec (+B)

L] AGC r {METER DRIVE | o o SIGNAL
AMP CIRCUIT METER

AM LOCAL OSC.
L301

Figure 19

(2) Circuit Description

The block diagram ot IC301 is indicated as above. AM broadcast signal caught by the antenna coil L801 enter the pin (8)
of IC301 and is amplified by RF amplifier to be supplied to the mixer via the overload diodes D301 and D302. Intermediate
frequency selection element making use of the ceramic filter L302 is employed as the load for the mixer. AM signal, after
being amplitied by 1st IF amplifier and 2nd IF amplifier, is detected by the detector circuit. Besides, this IC circuit IC301

incorporates signal meter drive circuit to facilitate the tuning and the output at the pin (9) of IC301 is connected to the
signal meter (ME8O1).
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Figure 20 AM CIRCUIT
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TONE AMPLIFIER CIRCUIT

The tone amplifier circuit is an integrated circuit (IC) of Signal coming from the function selector switch is once
differential 1-stage and directly-coupled 3-stage, which assures supplied to the tape monitor switch, mode switch, loudness
both higher gain and lower distortion factor. switch, volume control (VR201-A, B) and balance control
The power supply is of 2-power (positive and negative) system, (VR202A,B), and then to the terminal 6) of 1C201 via the
in which the voltage at the input and output terminals is capacitor C205. The signal is amplified in the 1C201 to COIHF
designated to be OV. The coupling capacitor used for input out of the terminal @and it is applied to the filter circuit
and output signals is of the low leak type which enables via the capacitor C213.

reduction of residual noises. The variable resistor aimed A part of the output signal of the coupling capacitor C213
to eontrol bass and treble is able to control the resistance is applied to the terminal (7) of IC201 through the tone
in particular when the set is kept in ‘“mechanical center” NF circuit. The tone NF circuit consists of the bass cont'rol
condition so that beat characteristic at the tone flat mode (VR203-A, B) and the treble control (VR204-A, B) W_hlﬂ‘l’l
can be minimized. are ‘to carry out intensification or attenuation respectively

of bass and treble ranges.
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Figure 21 TONE AND EQUALIZER CIRCUIT

EQUALIZER AMPLIFIER CIRCUIT

The equalizer circuit is an integrated circuit of differential 1-stage and directly-coupled 3-stage, which assures both higher gain
and lower distortion factor. | | |
The power supply is of 2-power (positive and negative) system, in which the voltage at the input and output terminals is designated

to be OV. The coupling capacitor used for input and output signals is of the low leak type which enables reduction of residual
noises. |
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Signal coming from the terminal PHONO is applied, via the function selector switch (SW201-B), resistor R401 and capacitor
C401, to the terminal (6) of the integrated circuit 1C401 to be amplified. The signal thus amplified comes out of the terminal
(D of IC401 and it will be applied, via the capacitor C415 and resistor R415, to the function selector switch (SW201-A). By the
way, a part of such output signal is applied to the terminal (7) of IC401 through the NF circuit used for increase of “RIAA™
characteristic. |
Composed of resistor R413 and R411 and capacitors C411 and C413 which are precision parts having too small error. NF element
aiming at “RIAA” characteristic is able to restrict “RIAA” deviation to *1.5dB.

Resistor R417 is respectively to prevent capacitor C415 from discharging and to eliminate noise generation caused at the time

of selecting the switches.
Capacitors C407 and C409 are for the purpose to prevent interference noises due to SW broadcasts, etc.

i MAIN (POWER) AMPLIFIER SECTION

The main amplifier consists of all-stage direct-coupled pure complementary output capacitorless circuit.

This main amplitier is designed to operate on the 2-power (positive and negative) supply system and so the speaker terminal output
voltage becomes earth potential (OV) in terms of DC component. Therefore, with this amplifier it is not necessary to use a coupling
capacitor for cutting off DC component although it has so far been required when the speaker is connected to the amplifier.
Besides, it enables the amplification in a wider range from lower frequency to higher frequency. This is an origin of the term

OCL (Output Capacitor-Less).

FEAUTURE OF PURE COMPLEMENTARY OCL CIRCUIT

Since this circuit is not using output capacitor, the frequency characteristic is kept uniform even at very low frequency band
and the output impedance is low in any of frequency bands resulting in that the value of damping factor is made larger so that
the braking etficiency of speaker is increased. With this circuit, since a 100 percent NF is assured when the frequency of signal
1S zero and the value of NF is determined at only one place when the frequency of signal is at low band, the function of circuit
1s stabilized.

MAIN AMPLIFIER

The main amplifier is OCL (Output Capacitor-Less) circuit in which the class “A” drive circuit consists of 1-stage differential
amplifier circuit.

The signal coming from the filter circuit is amplified by differential amplifier Q5S01A (or Q501B) via resistor R502A (or R502B)
and capacitor C501A (or C501B). The transistor used in this differential amplifier is a PNP type low noise dual transistor (2 SA
798 (G)) the characteristic of which is almost not affected by fluctuations of temperature so that the voltage resulted in the speaker
terminal is protected against such fluctuations and it is kept always to minimized.

Singal thus amplified by the differential amplifier is further amplified by the class “A” audio amplifier Q504A (or Q504B).
Moreover, the signal is amplified for the half cycle at the driver amplifier stage consisting of NPN type transistor Q505A (or
Q505B) and PNP type transistor Q506A (or Q506B). Then, the signal is further amplified for the half cycle at NPN type transistor
Q509A (or Q509B) and PNP type transistor Q510A (or Q510B) to be supplied to the speaker. Transistors Q502A (or Q502B)
and Q503A (or Q503B) are constant-current circuit and its amperage is determined by D503A. Transistor Q502A (or Q502B)
functions to protect the differential amplifier Q5S01A (or Q501B) against fluctuations of temperature and voltage resulting in that
the center voltage (speaker terminal voltage) is kept constant. Transistor QS03A (or Q503B) is constant-current circuit to supply
constant current so that the load applied to the class “A” driver Q504 A (or Q504 B) will be reduced thus the gain being increased.
As a result of the gain of Q504A (or Q504B) being increased by Q503A (or Q503B), plenty of NF is produced and.so that distor-
tion is lessened. NF factor of NF circuit is determined by resistors RS10A (or R510B) and R504A (or R504B), and the higher
NF factor, the higher is the gain. NF factor at the low frequency band is determined by capacitor C504A and resistor R504A.
Transistor Q503A (or Q503B) and Diode D503A (or D503B) are to cause the bias of class “B” drive stage and to produce idling
current of 33 ~ 100mA so that cross-over distortion due to class “B” operation is eliminated. The idling current is to be adjusted
by semi-variable resistor VR5S01A (or VRS501B).

Resistor R532A (or R532B) and capacitor CS09A (or C509B) are to keep the power amplifier stabilized when given no load.
Coil L501A (or L501B) functions to prevent of high-frequency oscillation. Transistor Q511A (or Q511B) works as protection
circuit.

Q507A (or Q507B), Q508A (or 508B), D5S02A (or D502B) and DSO4A (or D504B) are short circuit, etc. at the output section
and they detect voltage which will be caused at R522A (or R522B) and R523A (or R523B) (emitter resistor) if current runs
excessibely-if the detected voltage is higher than as roted, the collector-emitter of Q507A (or Q507B) and Q508A (or Q508B)
becomes conductive. DS02A (or D502B) and Q507A (or Q508B) are being located between the base of Q505A (or 505B), Q506A
(or Q506B) and the center (speaker output) and serve as constant-current circuit, and this results in that the power transistor
(Q509A, Q510A or Q509B, Q510B) is assured of a rating current.
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PROTECTION CIRCUIT (RELAY CIRCUIT)

The protection circuit used in this set is so designed as to function in the following instances:

(1) It protects the speaker against possible shock noise caused when the power switch is turned on.

(2) It protects the speaker against possible shock noise caused when the power switch is turned off.

(3) It functions when DC voltage is generated at the speaker terminal (for instance, when DC voltage gets unbalanced due to
a trouble inside the amplifier).

(4) It functions when the speaker terminals are shorted and the load impedance is lowered (for instance, when several speakers
are connected in parallel to the amplifier).

(5) In the casc of the temperature of heat sink increasing abnormally.

Next, we will explain the basic operations of the protection circuit.

The protection circuit is made of two circuits, namely.

Schmitt trigger circuit consisting of transistors Q603 and Q604 and abnormality detection circuit consisting of transistors Q601,

Q602, Q511A and QS11B.

As to Schmitt trigger circuit, when the base voltage of the transistor Q603 is lower, the transistor Q603 does not function; in

other words, the relay does not function since it is given no current so that the speaker circuit is shut off.

D802 is 2-color LED (Light Emitting Diode) and it is so designed that it will light up green when the relay is turned on and red

when the it is turned off.

Transistors Q601 and Q602 are detection circuits respectively of negative signal and positive signal and each of the two is turned

on when given the signal to discharge the potential charged in the capacitor C611, so that the base voltage of the transistor Q603

is decreased and the relay is turned oft.

Capacitors C609 and C610 and resistors R623 and R624 are a low-pass filter which prevents mis-operation of the relay due to

sound signal. And diode D606 is to absorb the voltage possibly induced when the relay turns on or off.

The above will be further described in detail:

(1) When the power switch SW801 is set to “on” position, the base voltage of Schmitt trigger transistor Q603 is increased by
means of resistors R621 and R622 to have the transistor Q603 be turned on, and thus the relay starts to function. During
this process, it is so designed that: since capacitor C611 is being inserted to the base of the transistor Q603, the base voltage
of Q603 is kept lower than its emitter voltage until the power supply voltage to the protection circuit will become stabilized
and so, during that time, the transistor Q603 is kept off so that the relay does not function since it is given no current. Thus
time constant of the relay is determined so that the relay begins to function about 4 to 6 seconds after the power switch
is turned on ---in a while the circuits are stabilized to make alive the speakers’ connection.

Simultanecously with the above operation, another Schmitt trigger transistor Q604 is turned on and a current runs in the
direction which makes the light emitting diode D802 be lit in red.

When the power supply voltage is thus stabilized, voltage is charged in the capacitor C611 via resistors R621 and R620 to
make the base voltage of the transistor Q603 reach the working point so that the transistor Q603 becomes turned on (at
the time, the transistor Q604 is turned off ). A current runs in the relay and the relay begins the operation so that amplitier
output will be connected to the speaker terminal. At the time, a current coming from the transistor Q603 runs in the di-
rection which makes the light emitting diode D802 be lit in green.

(2) The protection circuit is so designed that when the power switch is kept at “‘on” position, the transistor Q602 is unable to
be turned on because a negative voltage coming from the negative rectifier circuit composed of diode D605 and resistor R619
is balanced to a positive voltage coming from the resistor R616. Contrary to the above, when the power switch is set to “oft™
position, the protection circuit is so designed that: a negative voltage is attenuated faster than a positive one as result of the
determination of time constant and so the positive voltage is supplied to the base of transistor Q602 and thus the transistor
Q602 is turned on. Then the capacitor C611 begins to discharge so that the base voltage of transistor Q603 is decreased and
the transistor Q603 is turned off -- - no current runs in the relay and connection of the amplifier output to the speaker terminal
is cut off. In short, the protection circuit functions to cut off connection between the amplifier output and the speaker
terminal as soon as the power switch is switched off.

(3) If there appears DC voltage (positive or negative) at the speaker terminal, positive or negative voltage is applied to the tran-
sistors Q601 and Q602 through the resistors R623 and R624. As to the positive voltage, it is applied to the base of transistor
Q602 via the resistor R618 to have the transistor Q602 be turned on. As to the negative voltage, the emitter voltage of tran-
sistor Q601 becomes lower than its base voltage to make the transistor Q601 be turned on. This results in that no current
runs in the relay so that connection of the amplifier output to the speaker terminal will be cut off.

(4) If the speaker terminals are shorted or the load impedance is lowered (for instance, due to connection of the speakers of
less than 4ohms), this can cause a large current to run through the power transistor to be damaged. This trouble can also
be avoided by the protection circuit.

[f it is supposed that a current of more than the rated value runs in the power transistor, the protection circuit tends to de-

tect abnormal voltage cused at the emitter resistors RS18A and R519A (R518B andR519B) of the power transistor so that
the transistor Q511A (or Q511B) is turned on. The voltage thus produced is applied to the base of transistor Q602 via the
diode D505 (or D506) and resistor R643 and so the tansistor Q602 is turned on. In this way, the protection circuit provides
the same effect as said hereinbefore.
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(5) In the case of the temperature of heat sink increasing ab-
HOImally. (1 10DC) 0 TEHEHATURE é%éﬁmémsnc OF -I /

| POSITIVE CHARACTERISTIC THERMISTOR

When the temperature of heat sink increases abnormally, - /
the resistance value of the positive-characteristic thermistor

(TH801, TH802) will be increased. As a result, the voltage of
the resistor (R614) is applied to the transistor (Q602)
through the resistor (R615) and diode (D604). At the time
the potential of the base of the transistor (Q602) is increased
due to an increase of the resistance value of the positive
characteristic thermistor (TH801, TH802) so that the
transistor (Q602) will be turned “ON”’ (closed). As a result,
the electrolytic capacitor (C611) starts to discharge so that
the transistor (Q603) will eventually be turned “OFF” preAey
(opened) while the transistor (Q604) be turned “ON” | ol i
(closed). Accordingly, the relay (RLY601-A, B) is stopped

to operate so that no signal will be applied to the speaker

terminals A or B.

IQ

o 20 40 60 80 Loy

= TEMPERATURE (*C}

Figure 26

POWER SUPPLY cmcuuﬂ

Power supply to the power (main) amplifier section is depended upon the 2-power supply system. With this 2-power supply system,
AC voltage coming from the power transformer T801 is subjected to rectification by the bridge full-wave rectifier circuit consisting
of diodes D701 and D702 and then be smoothed by the low imedance dual-capacitor C705 and C706 to become DC voltage
to finally be supplied to teh main amplifier circuit section. Capacitors C701, C702, C703 and C704 are for the purpose to elimi-
nate switching noises due to diodes D701 and D702 and further to remove noises coming from the power supply primary side.
Power supply voltage to the tone circuit, equalizer amplifier circuit and tuner circuit is depended upon the fact that: AC voltage
coming from the power transformer is rectified by the bridge type full-wave rectifier circuit composed of diodes D607 to D610
to become DC voltage and it is further smoothed by the capacitors C619 and C620. DC voltage thus rectified is available in two
types, positive one and negative one. As to the tone circuit and equalizer amplifier circuit, the supply voltage is regulated through
the CR ripple filter circuit and zener diode ZD601 (for the negative potential) and the CR ripple filter circuit and zener diode
ZD602 (for the positive potential), while as to the tuner circuit (FM circuit section and AM circuit section) the supply voltage
(positive) is regulated through the ripple filter circuit (transistor Q605).

These regulator circuits all function to effectively suppress fluctuations of the power supply voltage.
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ALIGNMENT INSTRUCTIONS

Alignment is an exacting procedure and should be undertaken only when necessary. If alignment of AM and FM is re-
quired, either section may be done first. The FM stereo section, however, should be done only if the FM monaural section
is properly adjusted.

REQUIRED EQUIPMENT

Signal generator with a frequency range of 515 kHz to 1650 kHz; AM

Signal generator with a frequency range ot 86.1 MHz to 109.2 MHz; FM
Signal generator with a frequency output of 10.7 MHz 0.5 MHz; FM
Vacuum tube voltmeter (AC-VIVM)

Sweep signal generator with a sweep range of at least 500 kHz and center frequency of 10.7 MHz with at least
a 10.7 MHz marker may be used.

Oscilloscope with a wide range amplifier of approximately 100 kHz.

Test loops, a coil of any size wire, one turn or more; AM

Vacuum tube voltmeter (DC-VTVM)

EM stereo signal generator.

Audio signal generator with a frequency range ot 20 Hz to 100 kHz.

Frequency counter with a trequency range ot approximately 100 kHz.

Allow the sct at least five minutes to warm up before attempting alignment. During alighment keep the signal
generator output at the lowest level that will maintain a usable output from the set.

For the adjustment of stereo separation, the FM stereo generator output is usually 1,000uV. Incorrect grounding
to the metal chassis may pick up an unwanted 10.7 MHz signal from the final IF stage, which will cause a
regenerative sweep response+on the sweep curve and result in misalignment.

Therefore always connect a ground to point.

Ground connection of signal generator Chassis ground

Generator modulation (AM) 30%, 400 Hz

Generator modulation (FM) 75 kHz,400 Hz

Generator modulation (FM stereo) Ch. L. or Ch. R. 75 kHz, 1.000 Hz Mod.

_ R o
CN30E ' -
il AM IF COIL 1o

sp Tale)
- \ B With Ceramic Filter

L302

Ext. Dolby air check FM muting FM AM
SW30I-E SW30I-D SW30I-C SW §OI—B SW?OI-A.

N i
BAND SELECTOR

Figure 27 ALIGNMENT POINTS OF AM RF/IF BOARD

—20—



cOZMS COZMS
Uo}IMs yolims

UOLIMS J0JDO3|9S UOoIjouUNny Jojluow Buiqqnp

g8'V-10Z2MS adD} adp}

... . ..:: ...m
P e Lo s s e o = e R e s PC AR et AT S R SR
F d W
. o e - = o P =
& = & LEs e ¥ 5 ", 5 b
; ¥ ]

V-102MS

g-102ZMS

—aur

| M3 MINNIDL
LNV WY 83WwE LAY Maaaie L ol
_muzz_E. e [ 44 N4

sy oby 2
0IM% zotwd R 2oldd
e e g T T e

ONNONO

S3NWAL L

| 0JJU0D
awin|oA

~ 8'7Y-I02YA

NEg D DN

cOPOl

GOZMS H0ZMS
TEE o4l Ms
SSaupno| 10103|9s apoOoWl

|0JJUOD |01}U0D
aouD|Dbg 2|1q94i
8'V-2Q24A g'V-r0O2HA

([UNOYI-T)

d3.L714
SSVd-MO7]

RO gT ®mN

10l 3471 NONU_

(1euuDyI-4)
d3407114

i SSVd-MO1

: —
iz = ﬂ:i’*ﬁﬁ'-;.-_g

_ | v 13A
LSArdY ..._ 1SNPrav- 13A 371
NOILYHVL3S
03¥3.1S WS

IO HA

COldA
HCO (ZHIWLOI)
4N LvHaVNO vo_u_

mo_n._._. .E

ANNQX¥O

20t L 01 L 4

. |3 M :
_”

4

AODNINOD3IH4 O DA 5*& el
201 4A 4

184l 4 JWDIB D)

101 49 ma_u_o e A A

ONILOW WH

el
........

|044U0D
ssDQ

8°V-£028A

L - L

1022l

_ goldl

Figure 28 ALIGNMENT POINTS OF MAIN P.W. BOARD
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AM IF ALIGNMENT
I | r
PROCEDURE skl AT — DIAL  gELECTOR SCOPE ADJUSTMENT EMARKS
NUMBER CONNECTION crequency | POINTER - SETTING | CONNECTION
o | SETTING | __ I R __
Connect AM sweep 455kHz High end " Band Oscilloscope is | L302 Maximum response
generator to the (400Hz, of Dial | Selector connected (A marker position at 455kHz
test point [TP303 30%, AM (AM) bB_’[W'ﬂ@ can be neglected Repeat 2 or 3 times
, (VC4) and variable modulated) TP301] and | since the transformer
} capacitor case TP302 used is provided with
. (ground). Keep the (ground) ceramic filter) |
 input be closed as |
much as possible. ——L
L | _ ]
* SIGNAL or OSCILLOSCOPE
SWEEP GENERATOR
i TP303 (VC4) Am Rr/NF | 17301
O T aw >
) D ® O
GROUND TP302 -
(GROUND) Jo

Symmetrical in
right and left

Figure 29 AM IF ALIGNMENT EQUIPMENT CONNECTIONS

AM RF ALIGNMENT
SIGNAL GENERATOR -
PSS:: TEST R P E [ PO?II\I‘?I"I-ER il el ADJUSTMENT REMARKS
NUMRER | STAGE CONNECTION FREQUENCY | SETTING | SETTING | CONNECTION
Connect AM signal generator | 515kHz l Lowend | Band \ Oscilloscope 1s Osciltlator Coil | Adjust for
to the loop antenna and place| Modulated | of Dial Selector - connected L301 - maximum
| this assembly at near the | (AM) - between ~output
bar antenna coil (L801) - TP301] and
Band (Keep the input be closed TP302
Coverage | as much as possible). | (ground)
l Same as above - 1650kHz - High end Same as - Same as above Oscillator Same as
| Modulated | of Dial above Trimmer above.
2 TC6 Repeat steps
1 and 2, 2 or
| | ' 3 times.
I e e - — I SR S S
Same as above 1400kHz Tuning In Same as ~ Same as step 1 Antenna Same as
3 Modulated 1400kHz | above Trimmer step 1
) I - [ R A O | )
oy Same as above 600kHz Tuning in | Same as Same as step 1 Antenna Coll Same as
B Modulated 600kHz above | L801 above.
4 | | Repeat steps
| | 3and 4, 2 or
L | | - 3 times.
]
SIGNAL or . OSCILLOSCOPE
ar nienna
SWEEP GENERATOR test loop
I »
1+ am RF/NF | 17301 . . f
H awe. [T -
i ¥ O — o O |
: — TP302 el |
(See equipment item 7.) (GROUND)
|
_____ .

Figure 30 AM RF ALIGNMENT EQUIPMENT CONNECTIONS

—P P



FM ALIGNMENT

Set the FM Muting switch (SW301-C) at “OFF” position and MODE switch (SW204) at “mono™ position.

- I - e —
ROt TEST — GFEERATOR ) | DAL | SELECTOR Mk TER ADJUSTMENT REMARKS
DURE | o GE CONNECTION FREQUENCY| POINTER | SETTING | CONNECTION
NUMBER i SETTING
Connect FM sweep gen- | Central High end | Band ~ Connect an T1 Rotate the core
erator, through 6PF - frequency of | of Dial Selector - oscilloscope to of T1 to adjust
| IF capacitor. ceramic filter (FM) the test points so that the wave-
1 (Note TP103 and form becomes
| and 2) Connect the ground TP104 symmetrical in
to the test point (ground) right and left and |
TP101. attains the maxi-
mum in height and
width
Connect FM sweep gen- | Same as Same as | Band Connect an [FT101,1IFT102 | Rotate the core
erator, through 6PF above above Selector oscilloscope to | to adjust so that
capacitor, to the test (FM) the test points the waveform
2 Detector| point [TP102]. TP10Y and (Fig. 33) becomes
Connect the ground ITP104 symmetrical in the
to the test point (ground) upper and lower |
TP101. with the best
linearity.

l:j_ Repeat the steps 1 and 2 until no further improvement can be made. |
Connect FM signal ‘ 87.4MHz as | Lowend | Band Connect VI'VM Oscillator coil Adjust for
generator to the FM ~ small as of Dial Selector to the test points| L4 maximum

4 antenna terminals. ‘ possible (FM) TP10S and output
(Keep the input be ~ (Modulated) TP104
| B closed as much as | (ground) '
possibie) |
Coverage L I - ]
(Note 1) Same as above -~ 109MHz High end | Band Same as above O:s.cillator Same as above
5 (Modulated) | of Dial Selector trimmer TC4
as small as (FM) F
possible
Same as above 90MHz Tuning in, Band Same as step 4 ' Antenna coil Same as step 4
6 (Modulated)  90MHz Selector L1 and RF
as small as (FM) coil L2
Tracking - possible
| (Note 1) | Same as above 106 MHz Tuning in, Band ~ Same as step 4 Antenna Same as above
. (Modulated) | 106 MHz | Selector | trimmer TC1
. as small as (FM) and RF trimmer
possible TC2
8 Repeat the steps 4 to 7 until no further improvement can be made.
Note 1

As to FM high frequency section (front-end section), there is no need to readjust the coil and trimmer since it has been factory-
adjusted. It is allowed to readjust them only when there occurs a significant deviation about the preadjustment.

Symmetrical in
right and left
OSCILLOSCOPE fo
SIGNAL or I N
SWEEP GENERATOR T
I@ ' EM EM IF TP103 or As I'_légh as
TP102 TP105 possibie
. GROUND GROUND “';"‘- y |
(TP101) (TP104) s wide as possible
Figure 32 “IF" curve
SIGNAL or AC-VTVM
SWEEP GENERATOR
@ FM Antenna FM FM |F
O — FRONT- AMP. &
END DET.

GROUND
(TP104)

e 1

Figure 31 FM
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Note 2
~ The ceramic filter used for this set is available in 3 types and
each of them is given a color indication to differentiate the
central frequency from that of the others, as described below.
In the actual use, be sure to make 2 ceramic filters of the
same type (the same color) as a pair to put them in the set.
When other ceramic filters than that given a red color indi-
cation (with the central frequency of 10.7MHz) are used, i &
note that with such filters the marker (10.7 MHz) of FM sweep L\—f\"/_T[_/

generator will be deviated; therefore be sure to cut off the

marker at the time of the adjustment. 7. input
2 . ground (earth)
= . output

Blue  10.67MHz
Red 10.70MHz

~ Orange 10.73MHz

0.03MHz
0.03MHz
0.03MHz

Central frequency

(fo)

| 3> |

4 | ]+

2 ceramic filters to be used in a set as a pair should be —— - :
_ of the same type (the same color) ) Figure 34

FM TUNING METER ADJUSTMENT AND DISTORTION FACTOR ADJUSTMENT

1) Set the frequency of FM signal generator to 98 MHz (75kHz deviation, 400Hz), fully close the output and connect such signal
to the FM antenna terminal of the set through a dummy resistor of 300o0hms.

2) Connect a dummy resistor of 8ohms to the speaker terminal of the set.

3) Set the switches and controls of the set to the respective positions shown below and turn on the power switch. [ Audio muting—
0dB, Low cut filter—off, High cut filter—off, Bass, Treble and Balance controls—center (zero), Mode—mono, Loudness—oft,
Volume control-min., Tape (monitor/dubbing)—source, Function selector—tuner, Band selector—FM, FM muting—off, air
check—off, Ext. Dolby FM—off]

4) Keeping the output of FM signal generator be fully closed (that is, with no signal given), rotate the core of T10I to have the
pointer of the tuning meter indicate the center (around “98MHz” position).

5) Adjust the output of FM signal generator to 60dB, make the set be tuned to this signal so that the tuning meter indicates its
center and under the condition, adjust the core of T102 so that the distortion will be minimized.

6) Fully close the output of FM signal generator and make sure the pointer of the tuning meter is at the center.

7) Repeat the steps 1) to 6) until the best point will be found.

ADJUSTMENT OF AIR CHECK CAL.

Produce 98MHz, 60dB FM mono signal (modulation 100%, output voltage will vary. Adjust semi-fixed resistor VR301
400Hz) by a signal generator to apply it to the antenna of so that the output voltage with AIR CHECK switch
the unit and read the output voltage. set to “ON” becomes about 60% (—4.4dB), of that with

Next, set AIR CHECK switch to “"ON” position, then the AIR CHECK switch kept at “OFF".
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FM MUTING ADJUSTMENT AND FM STEREO V.C.O., SEPARATION ADJUSTMENT

1) Connect FM signal generator, through a dummy resistor of 300ohms, to the FM antenna terminal of the set.

D) As to setting of the switches and controls, take the same procedures as in the step 3 “FM TUNING METER ADJUSTMENT
AND DISTORTION FACTOR ADJUSTMENT™.

3) Set the frequency of FM signal generator to 98 MHz (75kHz deviation, 400Hz) and the output to 20dB.

4) Have the set be tuned in 98 MHz signal, turn on FM muting switch, rotate the semi-tixed resistor VR101 to adjust so that the
muting is able to be cleared with the output of FM signal generator being 20dB.

S) Set the output of FM signal generator to 60dB (mono signal), place the mode switch of the set to the position “stereo” and
let the set be exactly tuned to such signal. (FM muting switch is kept to the position “muting off”.)

6) Connect VTVM between the test points TP107 and TP108 (ground) and further connect a frequency counter to output termi-
nal of the said VTVM.

Make the test points TP105 and TP104 (ground) of the set be connected (shorted). Rotate the semi-fixed resistor VR102
to adjust so that the frequency counter will read 76.00kHz * 200Hz. (After the adjustment; reset the connection between
the test points TP105 and TP104.)

7) Connect FM stereo modulator to FM signal generator. At the time, the following should be set: modulation frequency; 1kHz
(L + R; 33.75kHz, L—R; 33.75kHz, pilot (19kHz); 7.5kHz deviation).

8) Set the frequency of FM signal generator to 98 MHz and its output to 60dB, tune the set in such signal so that the tuning me:er
will indicate the position “‘center”. Set the modulator so as to cause modulation only in L-channel and consider the output
of L-channel as 0dB. Connect VTVM to the output terminal (R-channel side only) of the set and adjust semi-fixed resistor
VR103 so that the separation becomes maximum (the output leaking to the opposite channel is minimized.)

Take the above procedures also for checking the separation of R-channel, then, adjust so that the separations of both channels
will be equal to each other.

76.000kHz £ 200Hz

Modulation frequency 1kHz Frequency

Counter

-
L + R: 33.75kHz Dev. EM
t/. Z Dev.

L 1O | GENERATOR TP107 &

FM st FM

stereo
antenna
Modulator o . SET 2 8
] wea®B) [ 10O
& ® &
| 98 MHz GROUND

75kHz Deviation

Figure 35 FM STEREO ALIGNMENT EQUIPMENT CONNECTIONS
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AF ALIGNMENT

1) Set the volume control to the position “minimum” and other switches to the position “normal’.
2) Rotate the semi-fixed resistors VRS01A and VRS01B fully counterclockwise.
3) Turn on the power switch of the set.

4) Use DC VTVM to make sure that the voltage between RS18A and that between R518B are within the range of £ 30mV.
5) Only after the above check, it is possible to proceed with the next adjustments.

2 2 1
PROCEDURE
' NOL?MBER ALIGNMENT METER OUTPUT INDICATOR SETTING ADJUSTMENT REMARKS
. DCV.T.V.M. s con- Volume is minimum
| DC ' nected between position. VRS501A
1 Idle Current VTVM  RS518A and Other knobs are (VR501B) 30mV
i‘ - RS518B i normal position
-

QS5I0A,B Q509A,B

VRI0IA,B

=

IDLE CURRENT

ADJUST
K501 A,B K502A,B | K507A, . Ksoqg,g
= ® (GROUND) - 8 Al i
IN PUT | (GROUND) oUT PUT

Figure 36 ALIGNMENT POINTS OF POWER AMP. BOARD
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RH-1X1005AFZZ \

| IF T102
I
| PHASE QUADRATURE

SHIFTER
? (LI04) a COUL
-
. T V . _
IF ‘
I output M TUNING
O OLALING O

- - METER
| AFC
| ' | " I AMP O
| ] QUADRATURE —
F = ;g DETECTOR @ Audio
input N “2 output
n: 1a 14 AUDIO |
- . e DIEEEETLOR oV MUTE Muting
O 3 55 4G SWITCH CONTROL switch
acc (15) 0 @ Y AMP.
N W i W i MUTE |
B - a -8 DRIVE
CIRCUIT
SIGNAL METER OR 12
CIRCUIT — CIRCUIT

- O

GND

\X
" —_— - -
Ql RS Qi1 QI9 R4S
R43 R44 RS
: - . —
a5 46
Q47

QIO

R2I

Ri2

ik

cr4

Q20
™ |
KT)W RTT |
R4 R4 RB - - Q55 i
Q22 |
RI I |
{
[ R23
: i.— - N 2 I
’ k _ ————
Wb
i
R 81 ——— : _T ISR ik N = — /r
* * MM )
)
_ B B - ) ',/CE_::::::
6,5‘ 062 | €5 C‘G:B €S EB ) e © ¥ =2 & - © a
S ! = N A AN AAN "
06s | —- . ~_
Q64 Q67 L_ O .
,I gﬂﬁﬂ iﬁﬁn t O
; ' VAVAVEVAVAN {
I \%)___T = S = . oy - S |
-

Figure 37 EQUIVALENT CIRCUIT OF INTEGRATED CIRCUIT (IC101)
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RH-IX1053AFZZ

LOW-PASS T'If'SEkHz
FILTER CONSTANT i
o (3) @@ (| 5) 16 -
Pre - PHASE V.C.O. |1/2 DIVIDER
INPUT (2) CO&%ARR- (76 kHj (38 kHz)
172 DIVIDER e —

(I9kHz )
i L 90°

DECODER | | ~—— STABILIZED
MONO/STER- - POWER |
£0 SUPPLY
(19 kHz) SWITCH e
L 0° |
() L AMP
DRIVER .
PHASE
FEED- COMPARATOR
BACK
GND
R out FEED- AL A/ .
INDICATOR
BACK LED 80|
LPF

Ve

o—s
I
l -
}./
: | Q24 Q26 ™
s fnu R24 { R25 i %nzs nmf R3I f | - i i | )
s | I
[ R5T %R!’E ]
RS9 4 i
RO,y
R6! %
; e
063 | Q&S g | e = _ _ )
g8 QB84 Qa7
| - i - J
Q56 | — . Q9
_,m_L Q63 Q&4 r’f.ﬂ,—-ﬁ-—t Q74 l‘“‘r—‘ Q86 C )
rRas R9O —_—
Qre Q8o e £rer _ — -
R89 RE8 | R69 -
r"d AN ] Qer7 EHI# R&3 M i " A
Q53 Q6 Q62 J Q76 Qes - 4 I I 1 | l.l 1 [1&&&_{1
| Ay RTS8 RT9 ‘L O \%
— 4 ‘ Los R9I cas )( O |
£ V ,_H Q7% Qre ] __|e89 [a%0 B
rRea| N R66 ¥ R70 E i i
QS7 | e | Q58 *R” ; 69| == |Q70 N e i Q82 S VYV VY VWS
i | T | Res| R = w4 W s e
* + — Y e e
O—- - O—i>—-— D - O——

Figure 38 EQUIVALENT CIRCUIT OF INTEGRATED CIRCUIT (1C102)
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RH-IX1004AFZZ

RF AGC
AMP

@

AGC Filter
for RF AMP

RF MIX. MIX., IF IF DET.
out in out in out in
DET.
OUTPUT
(12) Vec (+8B)
LOCA SIGNAL
0SC. . METER
OSC, O0SC.

in

Figure 39 EQUIVALENT CIRCUIT OF INTEGRATED CIRCUIT (1C301)

—29._




Q6

1y

Y llﬂ
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—

R3

Q7 RE

Q8

Ql2
Q9 ‘
|

Qi3

Figure 40 EQUIVALENT CIRCUIT OF INTEGRATED CIRCUIT (IC 201, 1C202, 1C401 and 1C402)

NOTES ON SCHEMATIC DIAGRAM

1.
2.
| 3.
14.
[5.
6.

LT

O 00 Q2O N

IF:
Resistor:

Capacitor:

SW 201 :
SW 202
SW203:
SW 204 :
SW 205:
SW301-A, B

(interlocked):

SW301-C:
SW301-D:
SW301-E:
SW601 :
SW602 :
SW603:
SW&01:
SW802-AB:

. Frequency range: FM; 87.6 to 108MHz

AM; 520 to 1620kHz

FM 10.7MHz, AM 455kHz

To ditferentiate the units of resistors, such symbols as K and M are used: the symbol K means
K{2 and the symbol M means M{2 and the r