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GENERAL

o Features
RADIO AUDIO

PLL FREQUENCY SYNTHESIZER, AM/FM, TUNING (MANUAL, SEEK, PRESET) VOLUME, BASS. TREBLE, FADER,

DISTANT/LOCAL. LCD (LIQUID CRYSTAL DISPLAY), KEYED AGC, NOISE LOUDNESS, HIGHT POWER

BLANKER, MPX.
o Combination

RECEIVER TAPE PLAYER | WOOFER AMP. SPEAKER SYSTEM
86120-14650 86260-14180 86280-14100
5-Speaker
(AE-3060) | (SP-1300A) (UM-108)
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REPAIRING PRECAUTIONS MOS IC

The following precautions are necessary for repairing PC boards containing MOS (Cs.

This model contains MOS iCs as fo!
RN-EIM-UPD1708G-514

lows :

1. MOS ICs should be stored or transported in conductive material so that all exposed leads are shorted

together.

MOS ICs must not be inserted into conventional stylo-form or plastic trays of the type used for storage

and transportation of other semiconductor devices.

Sometimes, several kilo-volt static may exist on an ungrounded bench surface and human body.

2. Therefore, MOS ICs should be placed on a grounded bench surface and the technicians should ground

themselves prior to handling devices.

conductive wrist strap in series with 100k ohm to ground.

[o T & ) B SN V]

Nylon clothing should not be worn while handling MOS circuits.
Do not insert or remove MOS ICs with power applied.

Use a grounded soldering iron when soldering.

MQOS ICs should be handled by their packages and not by the leads, if at all possible.

This is done most effectively by having the technician wear a

Prior to touching

the unit, the technician should touch an electrical ground to remove any static charge that may have

been accumulated.

COMPOSITION

TOYOTA FUJITSU TEN Description 86120-14650 86120-14650
Part No. Part No. (AE-3060T LD (AE-3060TM2>
86120-14650 A E-3060 Receiver assembly 1 1
— RN-MXM-1006 Owners manual 1
— RN-MXM-1007 Owners manual 1
FCC ID: BAB9JIAE-3060
SPECIFICATIONS
(RADIO SECTION) AM FM
TUNING RANGE ««vcverirviceennaneniiinn, 530 to 1620 kHz (10 kHz step) 88.1t0 107.9 MHz (.2 MHz step)
INTERMEDIATE FREQUENCY «:--veevenes 450 kHz 10.7 MHz '
SENSITIVITY seeevereneireneciianiiiinininia. 26 dBy or better (1.4V output) 18 dBpu or better (at S/N 30 dB)

SENSITIVITY AT ELECTRONIC «-eeeee

‘Distant: 30+5 dBu

Distant: 2016 dBg

Local : Distant plus 2515 dBg
10+5 dBu

25 dB or better

100 Hz: 0+3 dB

(74 dBy input 1.4V output)

4 kHz: —1245 dB

(54 dBy input, 1.4V output)

TUNING Local . Distant plus 20+5 dBpu
L|M|T]NG SENS|T|V|TY .....................
SEPARA'HON .................................
ELECTRICAL FIDELITY eurevrenseniiinninns 100 Hz: 0+3 dB
(74 dBy input, 1.4V output)
4 kHz: —20+5 dB
(74 dBy input, 1.4V output)
SPEAKER IMPEDANCE: -t ssecrssssnrarenes 4 ohm per channel
POWER QUTPRUT reerreersessmmsnmaniinsiiiaee 4 watts X2 (Front)
7 wattsxX 2 (Rear)
POWER INPUT sereerrrersieimauniincirian, 12-volt car battery, negative terminal to ground
Voltage «wreeveriersnirmninninninniin, 13.2 VvDC
Current - ---Approx. 10m ampere (Back up)

Approx. 5 ampere (Max.)
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SEMICOUNDUCTOR sovvvvessmmnninnnnnnns17 ICs, 28 Transistors, 33 Diodes (AE-3060)
DIMENSIONS ettt | BOUWI X BOCH) X 130000 mm (7-340%, 1-3145%, 614"

WEFGHT“""""'-‘""'"""""““"""""'Uni'[-'l.1 kg {2_4 ks : _________E
— | o i
] S | } Fals |
CONNECTIONS 3 O : £ |
g TR — =
= & - o i |
LI e i
5 iy | |
o WAL =) ' |
[ ! 1
@; EE e age) o : |
N - -
@ I (1l @ | =),
LT i:: |
= ] L a2 I
ﬂé? ! i | O - 7 - T - a
Nl N\ = = . A |
J6 P b P ' '
(PIN VIEW) o LU R g NI L ' |
R —— I I - |
= i, |
PIN Mo.|] CONNECTION @MTENNIL RECEPTACLE % _+ 1 e |
e X :'": I : |
i HEOUND FIN No.| COMNECTION  |PIN Wo.] CONMECTION | PIN Ne.| CONNECTION I %{E1 o j E |§ i
43 | CS +B(13.2V] A | REAR L-chi+) F__| ANT +B|+13.2V) M___| AMP +B{13.2V) S Aad= hol Ny v | |
d4 L-ch INPUT B KEARR R=cnl+) G ACC [#+13,2V] 7] GROURD - A RN [ bt | x ' I
45 | AR +B{+13.3V] © | REAR L-chi-) H__| FRONT L-ch(+) F___|FRONT L—chi-) : e po | Skl IS 5 I
db DIMMER(+13,2V) D HACK gg{*-':i.wr K FRONT R-gh|+) g FRONT B-ch|-) - . kav |1 [ i '@ @ |
a7 ACC [+13.2V) " E___|REAR R-ch(-) 5 | DIMMER{=13.2V) ] | tyl o IR W |
ad | e -
Fig. 1 (C23033060) - & Lol & E |
- . . . . e a0 L A e S
NOTE: |If cassette tape player isn't combined with this model, insert the short-connector (AN=-EJU-RO4V-537) é: -'E;_
& Ll Rl E‘:-__-_--_-E
to J6. o | b ald
nlr- i L. c "
I <) =
SCHEMATIC (FM FRONT-END) ,
| i :
1 {7} wec : I z
R FM MO ~ DET i i -
. RIE 330 ® 1 oot | ': I~ ._' Y =it
ik L 1 I ! %L == I'T- L__'____:j ]:E
£l I
o :
Wit W o | N
i M - [E? ol a ﬂ_ﬂl_l‘_:_ i Jig;
~ghau g Bk sl B
EREp—— 1 B
AL 'm iall = ] | E_ [ e
B = s I},: r I =
o B} _piﬁ”y -
| ; nr.ﬁ:ﬁ Ba7 a2 ;3'-3 _—
T
s EiE i
X @ 3
@ soumce $ !
a -I-a 1
=
MHE _@""HJ:I %
«
Fig. O a = o
=
= T pom——— rg'1
s G A o
= . & o
= iE
== - e
= : A
i b OF
] B
h __l EJ L T
-_ H
bl
= )
S

Fig. 2 (C270332060)




MPM-26618 _MAIN PCB ) ) ) ;
SCHEMATIC
. v “LEVEL SE AGC 1
ot MPC-1405A(2/2) FM PCB '
y - - -
| - TL____ FMIF AMP~Q. OET. MPX. DECODER BUFFER AMP.
i E fonper
1k 1F Bl A0
{5 S ?}P Y U RN 18 : 48
na | mae ot ' I:i9KHz 35
aek | San | Tar k 4 1 42 R-ch INPUT @ /@)
g i 3- 54 el — fal GND i
(€ G i 1° 6’\
<3 |@4 L-ch INPUT {
& vl 46 DIMMER ® K\q 0@
Ica 3 | B & Q\J/
MH1469 & Bt LS
. —° a3 cs +8 é B SHORT CONNECTOR
P16
\ o1 acc {PIN VIEW)
Moo 3
il | (PIN VIEW)
M - -
|- POWER AMP.
| 4 1o
: M LA44B0 |
& .
s 3 1’5} g o 1 32
1R ] [ZET — MUTE 4 1+ 278(z é *
! ' ° i 2 -4 | m
\ Fu Lo G g 3
L2 | L #109 220 E‘fs B a1 g 5
IREE
W ] 9 2|24
2% I RN-EPP-1308- —o"'o—;_ — _ 2k 21a s
a2 250601 = AE-3060 oy MPC- | BT 130K RVB-TI50K 511 g-. -1k £l =
sz o = WP oo m 478A mas B mopice - T BT AL
= = BSeea 100% 074 100K N;%rg Lok 4 I gly{ g g g
3 MPC -1405A(1/2) AM PCB ! 4 Gl B
P P83 4" -
| RaT_ 3308 T3 W1 LSW2 2 2.2n e C1zs |
po Iy (pbbaioba L L] A48 128 YA 15K lg\ 3 013,14
Q1% 11 L POWER AMP
H cav. | FesTie¥ 1 :{3] i.-_;. I‘-‘" h LB i 250655
{W
ﬁ,% 023 024 023
CHI M2 M) CHA CHB 3
135 3 i I L3 Lém R E
at, 16 vl
258641 PC3Y
0i6 Has " ' ol -
1 o8 Qi |nrs zzon 2 = 4
5T 8 o 8§ '
= s - o 3 3 '
e gad P13 EEEN
P’! B £ A E B
T F ANT +8
-5y " A A 0 ACC
3 .
2 g ——0 X FR (+)
g -—l—OuFLm lI TT P14
L9 24m Lol om e s I° E l (PIN VIEW)
QN P +8
”‘ AMP -+
[-[—O W GND
| ® FL {-) prm—r— po——
ug Lorn(—) Ll A0 e ILE L | MO
uPD1708G- 514 = LM || e |a||lPIN VIEW
TUNER
CONTROLLER
V.REG,
| | V. REG. (5V) —
14 ICI5 &
e o R & wPcTe o= g g‘F%rE‘!
TC4013 ol S& 5 8L & G| 3| &
] 3 8 o °T SELECT
w o s
- - alf =18 3
L O OHOO NN X r O ¥
i Sl oS OO0 5 Bl* e | 2l 2 A
g L @ HPCTB [t
VEIL Lco S coe CoM | :
V. REG, (BV) 1®Piny M
] - - - A A Gy FMrE o 1 !
5 iy
R e 2 1 \ REG. (10V) couz
] V\/\[\f’ Yl o ] ?P‘-l ?"‘-2 § - L o 1@ Pint o | !
e | —20m
o L g g £y § ig 5 it ‘-hlun-‘
e ——————— 8 gt ol e | | | ]
e g — > u ' ¥ g B, o

All resistance in ohm, K=103

i in uF, P=upuF : . ) )
ﬁ“ f:ff;';ﬂiei,'\"h’;n,y, m#=#10‘3. p=10"8 Fig. 3 (C24033060) 5. Diode unless otherwise assigned shows 151555,

DC voltage against the chassis measured with 100k ohm/volt meter, power supply set at +13.2 VDC, no 6. A redline and a red dotted feeble line show a power supply system flow and a signal system flow, respectively.
~ signal input. (Unit: V)

NOTES :

PWN =




MAIN PC BOARD (MPM-2661B)
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AM/FM PC BOARD (MPC-1405A)

o AM PC BOARD (MPC-1405A(1%))
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o FM PC BOARD (MPC-1405A(2%))
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FILTER PC BOARD (MPC-1479)
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SWITCH PC BOARD (RN-EPP-1308-AE-3060)
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AM ALIGNMENT

s Pre-setting of the frequency at each adjustment point will make the tuning for adjustment easier.
AM Frequnecy to be pre-set: 530 kHz, 600 kHz, 1400 kHz, 1000 kHz, 1620 kHz

) FM Frequency to be pre-set: 88.1 MHz, 98.1 MHz, 107.9 MHz

! Standard adjustment condition

a. Power supply - e-eeoeese 13.2V b. AM/FM Changing switch- eseeeeeees AM
3 c. Loudness switcheesveeeinenn. off (M) d.  Sensitivity switGhee seeemee Distant
Dl e. Balance, bass, treble and fader control------e----. Center
f.  Volume: sesesisees Adjust to get 2V output level.
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| i (o]
\ !_{ f J =GND . GND
- z,
‘ VERTICAL SYNC/HORI
M Fig. 19 (EOQI-011)
SWEEP GENERATOR OUTPUT | OSCILLOSCOPE VERTICAL INPUT OO TEAROoCORE
} Connect [TP 2]in Fig. 19 through Connect with HORIZONTAL terminal
Antenna receptacle (J1) e
o 1 27k-ohm resistor of sweep generator
(2) Alignment (Refer to Fig. 20)
—_ SWEEP GENERATOR ADJUSTMENT
= STEP MARKER OUTPUT LEVEL | POINTS FOCEDURE
— ! 450 KHz Minimum T3 G.et maximum IF curve and best symmetry on both
[ 2 T4 sides.
¢
2 3 Repeat STEP 1 to 2 until no further gain in output can be obtained.




[27 Tuning bias and tracking alignment [AE-3060]

{1) Connections

DUMMY AHMTEHHA
=T =)

TO ANTEMMA RECEPFTACLE
." R=80-% (ohm)
i &C& 2 :0UTPUT IMPEDRNCE OF
! SIGHAL GEMERATOR
1; VTV 2
—
TC CHASSIE GROUND
SIGNAL GENERATOR Refer vo Fig.18
[ e R e e R o s |
1 UHIT a.

]
@ ! TP4! -
D DUMMY ANTENNA SR TF-Ei1 @
00 0O of \cuo A 9
e FETmEsEmmmme TP4: AM TB

fig. 20 (EOT-COB) TER: SpgeEer

(23} Alignment (Refer to Fig 20-1)

SIGNAL GENEAATON FAEQ. DISPLAY| ADJUSTMENT
BIEE | RUAEDSE FREQUENCY OF UNIT POINTS FROCEDURE
1 1620 kHz gj"séj Adjust AM tuning bias for 7.5V,
Tuming bias TR -
range TH& , ; r
z _l ] A0 kHz | (0SC) Adjust AM tuning bias for 1.5V,
3 Rapast Steps 1 and 2 for alignment 1o stably obtain 1,641V at 530 kHz and 7.64.1% at 1620 kHz as dias.
| T
600 kHz 7.T 2
4 00 kM2
_ (400 Hz, 30%, AM) 8 (ANT, RF) Adjust output veltage (TPE) for
Tracking - — . ;
5 1400 kHz 1400 kHz Cvi .cv3 | maximum. (See Fig. 18)
(400 Hz. 30%. AM) : (ANT, AF)

& Repeat steps 4 and G

[37] SEEK Alignment

(1) Connections Refer to Fig. 20 Signal genaratorssseeeese connect the | TP 1]
(2) Alignment (Refer 10 Fig 20-1) WTYIZ sererssnmnamraianiiian No used
STGNAL GENERATOR ADJUST MENT
STEP | PURPOSE | "FREQUENCY [OUTPUT LEVEL| POINTS PREED Mk
1 Sat the local/distant selector switch in the distant position.
Pistant 1600 kHz 30 dBu Depress SEEK bulton to start sﬁarc‘r;ing,
M Hz, 30 RY 7 and then adjust sensitivity 50 that the
” sensiivity S ih% (x5 dBp) sedrch tur'mé may stop right near 1000 kHz.
[4] Beat trap alignment
(1) Connactions Refar to Fig. 20 gignal genaratgres«rseeee .gonnect the | TP 1]
'IJWME .................. seesss CORNEGT the I TF' El
{2) Alignment (Refer to Fig. 20-1)
= SIGMAL GENERATDH ADJUSTMENT
STER FREQUENCY | OUTPUT LEVEL POINTS FROCEDURE

1

cMugn?Eu-jfﬁinnj L don =8 ‘ S s R b

o Adjustment points : ' ?

@ AMTI;IF AW RE
RVT .
AM SEARCH |
E’ 0sC TEIF
cv% J
5C
L4
: kHz
: - RAP
OO OoEOR OO0
- T4
Bl [Pa] [TPall AN
AM iBp AM DET

Fig. 20-1 (C33033060)




§ FM ALIGNMENT

* Standard Adjustment Condition

R FM adjustment should be the same as in AM standard adjusting condition, (AM/FM selector switch is,
however, in FM position.)
o NOTE: Since the electronic tuner unit is employed at FM front end section, no tracking and receiving fre-
' quency range adjustment are required.
s (1] IF Alignment
Pl (1) Connections
SWEEP & MARKER GENERATOR 0SCILLOSCOPE
:'.‘ Re_fgr_ tio_E_:_ig._‘IS
. O O C O RF OUT :-UNIT k
—gj MARKER OUT / oyt b N
47 ohm yyperi TP TP3 ohm
Lo HORI 1
= O O™QO O ; !
: { ‘[%(9 7 {GND _ _ _ _GND O
)
i VERTICAL SYNC/HORI
Fig. 21 (EOI-012)
OSCILLOSCOPE OSCILLOSCOPE
SWEEF GENERATOR OUTPUT VERTICAL INPUT HORIZONTAL INPUT
Connect|TP 3| in Fig. 21 through Connect with HORIZONTAL terminal
Antenna receptacle (J1) S—
27K-ohm resistor of sweep generator
(2) Alignment (Refer to Fig. 25)
SWEEP GENERATOR| ADJUSTMENT
STEP ‘ PURPOSE FREQUENCY POINTS PROCEDURE
Adjust for full gain and length of s-curve at linears.
L 1 ‘ S curve 10.7 MHz T 201 (See Fig. 23)
1 2 S curve §G 10.7 MHz T Fine-adjust the potential difference between IC 2 @
= (Center) (400 Hz, 30%) and @ pins for QV.
TE|
na COLOR
_—dl
Ly

S-CURVE

\

COLOR| CENTER FREQUENCY

FULL GAIN

Red | 10.70 MHz + 30 kHz STRAIGHTEN WAVEFORM

10.7MHz
Fig. 22 Fig. 23

NOTE: S curve center can be adjusted in the same manner by receiving local FM broadcast near 98.1 MHz.
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[ 2] Limiting sensitivity alignment {67 ASC Working sensitivity adjustment

£13 ‘Bannsclions {1) Connections Same as separation alignment
{2 Alignment (Refer to Fig. 25)
DUMMY ANTENNA e ETEE TR
3 TEMNA RECEPTACLE STEF |——==w= = e ADJUSTMENT PROCEDURE
Ll = FREQUENCY OUTPUT LEVEL POINT
1 - - i 0
:r zlsa Ze75 ohm-<T_ :1::;;1'::]““ s.g{gg;ﬂz ﬂ:iﬁﬂgi oF 1 9R.1 MHz 74 dBa Adjust volume contral until the output voltage is 2V.
i ] Z4 - 5
' z R1=50 ahm 2 C1 kHz, 303 40 dBp AY B Adjust the separation for 1648 dBu.
L REE0 oo 3-2% b _vTm 2z
TO CHASSIS GROUND
STGHAL GENERATOR Ii_l.i_fEr_ to Fig.18 _ _ (7] C/N Alignment
I'UHT : L (1) Connactions Same as in Section [6]
O : :
@ DUMMY ANTENHA RAXK.RECES. TPE:_' @ (2} Aligement (Refer to Fig. 25)
00 O o GHD GHD 4 d SIGNAL GENERATOR ADJUSTMENT
S A ¢ . STEP |—PREGUENGY | OUTFUT TEVEL | POINT PROCEDURE
Fig. 24 (EQT-009) TPE : Speaker terminal : 98.1 MHz 54 dB |I Adjust volume control so that the output voltage
(400 Hz. 30%) # may be 2V,
(2) A“gn‘mﬂ‘nt (Refer ti-TFE:Ii 25} 2 Discannact thea signal gansaratar. Rv 4 Adjust the output voltage Cresidual noise) for G3mY.
CIGMAL GEMER ADJUSTMENT
STEP |~ FREQUENCY JDUTPUT LEVEL___ POINT el i
just . VOL il t volt :
1 98.1 MHz 54 dBg = f;dlg,zf. volume control (VOL) umiil [TP 8] output voltage T8] AGC Voltage adjustment
2 (400K2, 9% £ -‘ Rv 3 Adjust gutput valtage far —3 dB8 {1.4V). (1) Connactions Refer to Fig. 24 8. VTVMZ «:reoneeinnnegonnect the |T_P_E'I
1045 dBp | i P g C J
(23 Alignment (Refer to Fig. 25) -
EEK Alianment SIGNAL GENERATOR ADJUSTMENT
L3]) S ignmen STEP —FREGUENEY OUTPUT LEVEL point | PROCEDURE
i f Fig. 24
(13 Connections Rafer 10 Fig 1 4ngnﬂ-;|1 M;g 16 dBp Ry 1 Adjust the output voltage for 34.6Y
€2) Alignment (Refer to Fig. 25) ( z. J0%)
MAL GENEAATOR ; ;
STEP | PURPOSE FHI;EEEHET OUTPUT LEVEL kg PROCEDURE o Adjustment points
. Ay v
1 Sat the local/distant selector switch in the distant positan H‘Hd H‘b'a
[ Depress SEER buiton to actuate the searching, and then C/N LIMITING
2 Distant 98.1 MHz maka sure that the output level (" Distant” a?:_c.h sansitivi- _“
e ) aof the signal generator when the searching funchion
SEnatipmy: | |ein0HE S0 oo ety 3t 881 Mtz 15 20£8 dBp. FM IF
3 Set the local/distant selactor switch in tha local position.
) q Diztant Depress SEEK buiton to actuate the search-
Local 98.1 MHz ivi ing. and then adjust sensitivity so that the
4 sang vty (400Hz, 30%) ;%"‘;,'EL‘_“’ P € 5921-1:1-.1:11; actian n-:a-,r stop nearly at 98 1 MHz.
Fig. 256-1
[4] Moise blanker alignment
{13 Connections a. Stereo signal generator-.---w=- Connect the [TP 1|
b. Oscilloscops s nrnmimassare, Connect the |TP 3 |
{2) Alignmant (Refer to Fig. 26) F INPUT
ETERED SIGNAL GEMERATUN ADJUSTMENT TP1
STEP | FREGUENCY OUTPUT LEVEL POINT ity =411
§8.1 Mtz - L 10 After making sure of "STEREQ™" display. adjust
1 ";';;Q“ﬂg';ﬁ"- '” tha pilot signal wave (19 kHz) for minimum.
[6] Separation alignment
€1) Connections a. Stereo signal genarators....- ~+-Connect the [ TP 1] “T‘.H"U'E ;
5 =t ¥ |
b, Oscillosgops s+ «wrmseeeeceniennes-Connact the [TP 6| (L-ch) E LI SEPARATION
(2) Alignment (Refer to Fig. 25) . Bﬁs‘{:ﬁ
STEAED SIGNAL GENERATOR ADJUSTMENT Q
SVEF EREQUENCY OUTPUT LEVEL POINT PROCEDURE | L10
GB.1 MHz _ o RV1 &3
1 (Lch: 1 kHz, 30% 54 dBp AY & Adjust A-ch. output level for minimum. FM AGC BkHz TRAP
Rch : mg mobulation ’
Fig. 26-2
- 15 — — 1§ —




EXPLODED VIEW

CAE-3060)

_ Fig. 26

EXPLANATION OF CIRCULIT OPERATION

[1] Regarding Control IC

1. Summary
(1) Characteristics

(a) To be exclusively used for ETR based on PLL synthesizer

system, and to be composed of 4 bit type micro-computer.

(b) A one chip type of IC controller furnished with

prescaler, LCD driver, PLL synthesizer, and reset circuit

other than control function.

—i i ISPEAKER

[======== == = CONTROLLER(1=CIIIP) = =======

PLL

(c) To be characterized with low-level-power cosumption due

to C-MOS configuration.

(d) Capable of being driven with singular power supply

At PLL operation (Radio "ON") =---= 3.5 - 5.5(V)
At only controller operation
(Radio "OFF'") - 3.5 = 5.5(V)
At backup operation (CE="L",
ACC="'0FF") -— 2.5 -5.5(V)

(e) As a pre-scaler has been incorporated, local frequency

can be directly input.

(f) An input voltage level of local frequency is comparatively

low as compared with usual ones.




(2)

[AE-3060)

(g) To be abundant in the reference frequency of an internal

phase comparator

(h) To be provided with 2 sets of phase comparating outputs

(i) LIC display system with a scarce driving current has been

employed for display system.

(j) Capable of being applied to a wvast application area.

As described above, effective cost-saving, much improvement

in receiving performance, and circuit standardization have

been achieved for a radio set.

System Configuration

E[AH‘.’

|| SPEARER

P
-

AM/FM TUNER AF OUT -
) FOWER AMP.
RF IN{FH .
T T AF 00T s
i % L A
FH LD A% L1 = g E A B OE E
Moo 2 i = T RACE 1
v T CONTROLLER = E @ 2 i
. . il 1
o BLeEDIT0RGS o 3 iMI
KE¥ MATRIX

LoD (1S 2duty, 1/ 2biag)

MOMENTARY 64,

LM I

|I!-II'I'U.L SET DIGDE

F SCAN '—

L0 M ) au ] O 1
TRAMSEATIR fu. 11

_ el N

a7 LI

g CH

F

Fig. 1-2
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(3) Processing Functions of Control IC

Functions
Large Middle Small R K
Classification Classification Classification SHISTRS
Search Automatic search Up Slow sweep 0.5 sec.
function Quick feed LW 125 ms
Down MW/FM 50 ms
Manual search Up "
Down
Intermittent search| Up only "
(scanning)
Memory search AM (MW/LW) MW/LW random 5 channels
(Preset search) in a maximum
M 5 channels in a maximum
Last channel AM (MW/LW) Last one(l) channel
amongst either MW or LW
M One (1) channel
Clock Initialization Flashing at AM1:00, no
function count until execution of
time correction
Count System 12 hours/24 hours, Inter-
connecting changeover co-
operative with receiving
area
Correction Reference One-shot operation
time
correction
Hour adjusting | Slow feed 0.5 sec. Quick
feed 250 ms
Minute "
adjusting
Display Device LCD
Driving system 1/2 duty, 1/2 bias
e Refer to Fig. 1-8
Contents Receiving 3-1/2 digits, ‘internal
frequency changeover
Clock
Output LCD display Common signal 2 signals
Segment signal | 23 signals
P.D. 2 signals (identical
signal)
MUTE 1 signal, Active "H"
Band information FM/AM FM -="H" MW/LW --- "L"
MW/LW MW --"H" FM & LW -- "L"
Receiving LW General
frequency MW U.S.A. I
Japan, U.S.A.TT
Australia See Table 1-1
Europe
FM Japan
U.S.A.
Australia
Europe

Note: No clock function has been applied to the system (AE-3060)




[AE-3060)

¢4 Application band

Beceiving band HW M LW
Applicacion ares g:i::; AmiEealis usa I | USA IT Japan A Europe |Australia General
peceiving | Receiving frequemcy FHI & ¥HE KHE MHEZ HHE MHE MBZ EHZ
gtacus 522=1611 530-1620|522-1620|76.0-90.0 | 84.1-107.9 | B7.5-108.0 83.1-107.9|155-281
Channel separation 9 EHZ 10 ERZ 9 ¥HAZ | 100 FHZ | 200 FHI 50 EHZ 100 KHI | 9 EHE
Intermediace EHE KHI FHZ MHZ MHT HHI MHZ ¥HI
frequency =4 50 +450 450 =10.7 +i0.7 + 14.%7 +10.7 +450
Local station KHI FHE EHE MHZ MHZ MHZ MHZ ¥HT
frequency 972=-2061 980-2070|972-2070| 65.3-79.3 | 98.8-118.6 | 98.2-118.7 ga,.4-118.6|605=731
PLL Refersnce frequency 9 FHI 10 kuz| 9 mHZ| 25 WEZ | 25 FHZ | 25 ¥HZ 25 EAZ| 9 KEI
Operation
stacus
Tabla 1-1
Terminals location
ﬁﬁ H?EEi‘r_‘H!#!ﬁ IH.E!I nuﬁﬂ!i?
Mj —— £4
41 S—
42 —oa
g3 — 3
e ——— —
48— pr— g |
w—— MWPDI7TOBG-514 rE=g
aTbE——— — | &
s (TOP VIEW!] i
L || m——— —
LY} ———— &
B — O 5
|| — m—
) "
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2. Explanation of Terminals
Pin No.| Symbol Function
1—4 LCD1 Corresponding to segment signal output terminals for use
9 with LCD display. With respect to details, please refer
34-~52 LCD23 to descriptions on page 35.
5 coM2 Corresponding to common signal output terminals for use
with LCD display. With respect to details, please refer
6 coM2 to descriptions on page 35.
7 VDD Corresponding to power supply input terminals of device.
+5.0V (4.5V - 5,5V):
A voltage of 3.5V to 5.5V and 2.5V to 5.5V can be applied
to the operation at only CPU operation (radio OFF) and
at backup (CE terminal "L") operation, respectively.
8 FM LO Corresponding to local frequency (frequency for comparation)
input terminals of FM band.
To be capable of applying an input signal with maximum i
frequency of 150 MHZ and minimum input voltage of 0.3V p-p
under AC-coupling system.
9 AM 1O To be applied as local frequency input terminals of AM
band.
Capable of applying an input signal with maximum frequency
of 10 MHZ and minimum input voltage of 0.3Vp-p under AC-
coupling system.
10 GND Grounding terminal ov
11 EOQ1 Corresponding to the charge-pump output of a phase comparator.
12 EO02 In case a divided frequency of local frequency is higher and
lower than the reference frequency, an"H" level and an "L"
level signal will be issued from these terminals, respectively.
And on the occasion of coincidence, these move to floating
conditions. Although EOl and E02 simultaneously issue a
frequency coincidence signal, no interference occurs due to
independent internal buffer register.
13 CE Corresponding to such an input terminal as controls the
(chip operation of a device.
Enable) In case of "H" level: Normal operation as a controller is
available.
In case of "L" level: Shifting to the following status,
i.e. display OFF PLL function stop,
a clock only to continue operation,
and memory holding. However, if VDD
moves to "L" level during the peirod,
the controller is reset.
No "L" lever signal can be accepted unless its pressure time
is more than 140 usec.
14 N.C. No connection




rAE-30607

Pin No.| Symbol Function

15 X1 Corresponding to the connecting terminal of a crystal
oscillator.

16 X2 4.5 MHz

17 IF Corresponding to the input terminal of stop signal under
automatic tuning operation. IF detecting signal from a
radio circuit is input in active "L" condition.

18 MW/LW Corresponding to the changeover signal output terminal of
radio receiving band.
At "H" level: MW band
At "L" level: LW band
In case of "L" level at CE terminal and "OFF" status for
a radioc, the output terminal provides high-impedance.

19 FM/AM Corresponding to the changeover signal ocutput terminal of
radio receiving band.
At "H" level: FM band
At "L" level: AM band
In case of "L" level at CE terminal and "OFF" status for
a radio, th- output terminal provides high-impedance.

20 P.ON Corresponding to the output terminal to control a radio
power supply.
At "H" level: Radio ON
At "L" level: Radioc OFF
In case of "L" level at CE terminals, the output terminal
changes to high-impedance.
In case of "H" level, the power supply ON/OFF is to be
controlled by means of an externally equipped relay due to
a scarce output current.

21 K3 (KEY) | Corresponding to the key-return signal input terminal for

§ § use with key-matrix.

24 KO (KEY) In relation to details, please refer to descriptions
provided on page 25.

25 PB3 Corresponding to the timing gipnal output terminal for

$ 9 use with key-matrix.

28 PRO

29 PC3

5 S

31 PC1 In relation to details, please refer to desctiptions
provided on page 25.

32 MUTE Corresponding to the outout terminal of a mute signal to
cut a noise penerated at PLL unlocked situation.
Active "H"
In case of "L" level at CE terminal, "L'" level signal will
be issued.

33 No connection
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Remarks

1.

Regarding the activities of CE terminal:

With respect to the functions of CE terminal, the following two(2)
kinds of operations are avaialble in conjunction with the status
of VDD terminal. That is, in case the voltage of VDD terminal
drops below a holding voltage (+5V) during "L'" level at CE

terminal, it operates as a reset signal output terminal, and

(a) Contents of preset memory (CH1 to 5) will be replaced with

a tracking frequency.

(b) Turning "ON" a radio, a minimum receiving frequency will be

displayed.

(¢) 1In case of clock display, flashing occurs at AM1:00

(Europe area only at 0:00), as described above, it returns

to the initial status.

Meanwhile, in case the voltage of VDD terminal does not fall
down below a holding voltage (+5V) during "L'" level at CE
terminal, it operates as HALT, and maintains the following

backed up statuses:

(a) Contents of a preset memory (CHI to 5) can be held as

they were.

(b) In case a radio is turned "ON", it will receive the "Last

Memory".

(¢) The clock will continue count up.

With respect to AM/FM band changeover :as well as radio power
supply ON/OFF, taking into considerations the specifications
required for a radio, the key-matrix has been composed so that

either momentary switch or alternate switch may be selectively

used.

Key-input is performed by means of keys KO through K3 (Rey O
through Key 3), and key "ON" status acknowledgement can be
effected by means of only "H" level input.
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3. Key-matrix

(1) Symbol and connection of key |

KEY 3 EiY2 KEY I XEYD

l‘“‘—|‘"___+ """ "'"'_‘I‘___'l_;}:n%h'
1

Ful—+— EI Elk il FARUAL LW m-:h:;—
i

]
|
|

- o :

:-'!_5_.-:— vF iﬁ!i!l I_—.ST-.Il:-:nilt-— CLisCE :-_ :
|
|

| | | [ — INITIAL SETTING
| i 3
. . ool UsA M :i | Drabi
n.!—:——lait POWER, i—- o5 PLAY }— gl S 10kl AR FH .
e = i el e ok 8 e i el i e o ol
* F 3 “"H:-:tEh'La. " !
piies ey aem i R P e [ " - IRAS [5TOR
i | _— 54
(] g, e 1 SCAN POMER CaLLl === ] —
1 |
, | J | ! l
PR =—t—=1 {H] CH2 Cal adFR 2 ! Yol ALTERNATER 4
| i — LTERNATER 4.
: J [ 1 [ , L
ASTH ASl WEITE : =
PET e M [ ARJ) CLOCK |
a I
[ | | 1 , :
I ﬂ}
FHED =t HED W5l OH5 Cil — — MOMESTARY 5W,
I L] _J:P—.—
T ] | |
L i om o e e e e S e e e S S mmm mm m S -
Fig. 1-4

(2) Functions of key

(a) ASU (Automatic Search Up)

Corresponding to an automatic tuning key. On the kdy turned |
"ON", a receiving frequency is automatically stepped up with
every channel space of each band (Dividing ratio: N+1),

and on receiving a broadcasting, the corresponding receiving
frequency is maintained. The broadcasting detection during
automatic search up is performed by checking wheterh an IF
signal from the IF section of a tunmer exists or not, and as
soon as the IF terminal of a control changes to "L" level,
the automatic search up is stopped due to the judgement of
broadcasting frequency to move to the receiving status.

The search speed is 0.5 sec. to the first one time trial,
and 50 msec.fstep*l to the following search up operations.
During search up operation, MUTE signal is issued.

Besides, if the key remains turned "ON", an automatic search
up is continually carried out all over the period

irrelevant to whether a broad casting frequency is

available or not.

%] The search speed is 125 msec/step to LW band only.

S ———
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(b)

(c)

ASD (Automatic Search Down)

To be corresponding to an automatic tuning key. When the
key is turned '"ON", a receiving frequency is automatically
stepped down with every channel space of each individual
band (Dividing ratio: N-1), and on receiving a broadcasting
freqdency, the corresponding receiving frequency is held.
Every function of the kdy is basically same in comparison
with one of ASU although the seeping direction is different
from it.

MSU (Manual Search UP)

To be corresponding to a manual tuning key. The manual
tuning key is enabled by selecting either momentary key
switch or rotary type pulse generation switch, and the

kdy switch selection is enabled by Manual key.

In case of Momentary Switch:

Whenever the key is turned on, the rveceiving frequency

is stepped up as much as each channel space. In addition,
if the key remains turned "ON" for more than 0.5 sec.,

the receiving frequency can be swept at the rate of

50 m sec/step until it is turned "OFF". However, IF

signal detection is not carried out all over the period.

In case of Rotary Switch:

Whenever the key is turned "ON'", the receiving frequency
is stepped up as much as each channel space, however,
only one step is enabled even if the key is continually

turned '"ON".

A MUTE signal is issued on every 60 msec./'stepik2 even if
either switch has been selected. (0.5 sec/step to the
frequency step from one band-edge to the other band-edge).
In case the Momentary Key remains turned "ON", a MUTE signal
is issued with overlapped since a search speed is 50 msec/
step, and therefore, apparently, a MUTE signal is being

continually applied.




(d)

(e}

CAE-3060]

%#2 The search speed is l24msec/step te only LW band,

which 18 using a Momentary swtich.
MSD (Manual Search Down)

To be corresponding to a Manual Tuning Key. Every function
of it is basically identical with that of an MSU key,
except that the sweeping direction is different to each

other.
SCAN

To be corresponding to a Scan Tuning Key. The kdy serves

to implementing both start-up and reset of S5CAN sweeping,

based on toggle action.

On moved to SCAN mode, the receiving frequency is stepped

up as much as each channel space of individual bands.

On detecting an IF signal, the frequency SCAN is interrupted

for 5 sec. under holding conditions. Unless the SCAN

mode operation is reset (SCAN key again turned "ON") during

this period, SCAN sweeping operation is re-started. In

case the SCAN mode is reset during holding period, the

finally sanned broadcasting remains,

Meanwhile, if the SCAN mode is reset during sweeping

operation, the SCAN sweeping operation is certainly stopped

immediately after detection of the first IF signal even if

a SCAN key is continually depressed.

When the SCAN sweeping is stopped in SCAN mode, a controller

memorizes the corresponding broadcasting channel as the last

Jmarrlc:rj,.v,ﬂr3 and preset operation is also enabled. The

sweeping system is basically similar to that of ASU,

If the key is turned "ON" during either ASU or ABD operation,

either ASU or ASD is interrupted and SCAN sweeping is effected.

The information whether SCAN mode or neot will be output to

the segment signal output (LCD16) terminal.

%3 The last memory means an internal memory to store a frequency
which should be received at power supply OFF ON, frequency

band change-over by means of AM/FM switch, and CS play ON  OFF.

_E'I'." i
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[Points stored in Last Memory]

Manual tuning = --——-- All of points where dividing ratio N
has been changed.

Pre-set tuning  ——=—- All of points received by means of CH
key (A channel No. at preset receiving
is also simultaneously stored.)

Automatic tuning -—--——- All of points where automatic search

(including SCAN) has been stopped by means of IF signal.

A frequency during sweep is not stored.

CH1 - CH5

To be corresponding to a Preset Search keys. These keys are
preset pushbutton switches corresponding to 5PB of u-tuner radio.-
Five(5) channels of frequency per each for AM (LW/MW) and FM can
be preset by using these preset keys. The system to store (preset)
frequency is performed by Random Access Memory (RAM) inside the
control IC, and therefore, a backup power supply is required.

In case a power source is applied for the first time, the tracking
frequency is stored in RAM corresponding to CH1 to CH5 to each
individual band. (Refer to Table 1-2)

In case CH key is turned "'ON", it can be forecasted that a MUTE
output signal may heavily change from the lower limit to the upper
limit or from the upper limit to the lower limit of receiving
frequency, and therefore, taking the disappearance of ringing
noise into adequate considerations in advance, a MUTE signal will

be issued for 0.5 sec.

Band

Application Internal frequency *1 Last memory
area CH1 CH2 CH3 CH4 CH5

o)

Japan 603 [ 999 1404 | 522 1611 522
Australia | 603 | 999| 1404 | 522 | 1611 522
USA IT 603 | 999 | 1404 | 522 | 1620 522
USA I 600 | 1000| 1400 | 530 1620 530
Europe 603 | 999| 1404 | 522| 1611 522
Europe *2 155 | 218 603 999 | 1404 522

M

et

Japan 76.0 | 83.0( 90.0 | 80.0( 87.0 76.0
Australia |[88.1 |98.1(107.9|105.1| 95.1 88.1
USA 88.1 /198.1(107.9 |[105.1 | 95.1 88.1
Europe 87.5 [98.1]108.0 ]105.1 [ 95.0 87.5

T\

Table 1-2 *1;AM--kHz FM—--MHz
*2;with MW
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(g) WRITE (MEMOQ)

(h)

On turning "ON" the key, the specified conditions where the
present receiving frequency can be stored in one of preset search
keys (CH1 to CH53) can be nhtéined. On depressing one of those
keys CHl through CHS5 during the above conditions, the specified
conditions capable of storage are immediately reset simultaneously
with the current receiving frequency being stored in the
corresponding key.

The specified conditions capable of storage are not time-
sequentially reset until the following operations are taken

place, excepting the above described operation.

[Reset Keys]
ASU, ASD, MSU, MSO, SCAN, AM/FM, POWER

A MUTE signal is not issued even if these keys are turned "ON".
Preset capable conditions are not reset by means of CLOCK or

CALL key. These keys can be accepted only when the underdescribed
conditions are not available plus under the conditions of raddo
"ON" status.

[Unacceptable Conditioms]
a) During sweeping operated by means of ASU, ASD or SCAN

b) In the case of the key continually turned "ON" from the period
of sweeping.

AM/FM2

The key is applied to changing over the receiving band (AM and FM)
of a radio.

The key is sensed at the moment of turned "ON", and the FM/AM
output is changed as a toggle output in H/L level on every time
of followable sensing.

The output of FM/AM is "L" level and "H" level at AM and FM,
respectively.

A MUTE signal is issued for 0.5 sec.
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(i) POWER

The key is applied to turning ON/OFF of radio power supply.

On turning "ON" the kdy, the power supply of a radio is turned
ON (or OFF), and thereafter, no more operation occurs even if
the kdy is continually depressed. (momentary type)

The'key is effective only under the conditions of ACC ON and

CS NOT PLAY. On sensing switch on once, it turns on the radio
power, and on sensing the next switch on, it turns off the
radio power, based on a toggle operation. Meanwhile, a MUTE
signal is issued for 0.5 sec. when the radio power is turned on,

however it is issued continuously when the radio power is turned
off.

() E1, EO

These switches are applied to the selection of receiving area
and clock count system. Either one of Japan/U.S.A./Europe/

Australia can be selected.

El EO Receiving area | Clock counting system
OFF OFF Japan 12 hours

OFF ON U.S.A. "

ON OFF Europe 24 hours

ON OFF Australia 12 hours

ON: diode short
OFF: open
Table 1-3

(k) Manual

The switch is applied to the selection of MSU and MSD switch type.
Either one of rotary type/Momentary type can be selected.

ON: Rotary type

OFF: Momentary type
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LW ON/OFF ‘

(1) |
The switch is applied to the selection of LW band and Not LW band. |
The switch is effective to only Europe area selected by El and EO.
ON: With LW band
OFF: Without LW band (MW band only is available for AM)
[Regarding sweep of LW/MW]
FHEQUENCY FHE
th'rlﬂ.'il-!:ll'l____‘_______ } _ thiiz)]
I
528t~ -
Wip -
s e e S
~ ==y 55 = g 5g

(m)

(n)

TIHE e
g OR" W OFF"

Fig. 1-5 Fig. 1-6
AR POWER

The switch shows the ON/OFF status of radio power, and an alternate
type of switch (lock type switch) will be used.

ON: Radio power ON

OFF: Radio power OFF

The switch is furnished with the same function as POWER key switch,
however, the swtich is characterized with employment of a lock type

switch, differred from the other.
FM/AM1

The switch is applied to the selection of radio receiving bands,
and an alternate type of switch (lock type gwitch) will be used.
ON: FM band

QFF: AM band (EH or LW band)

% The difference between MW/LW band can be discriminated

by the controller output.

The switch is furnished with the same function as FM/AM2 key
switch, however, the switch 1is characterized with employment of

a lock type switch, differred from the other.
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(o)

(p)

(9)

cr)

STEREO

The key is used for "STEREO" display by means of LCD.
ON:  STEREO display
OFF: STEREQO disappearance (Monoral)

The "STEREQ" display signals are output to Segment Signal
output (LCD18) terminals.

CS PLAY

The switch is used for signal input whether a cassette deck is

under operation or not.

ON: Cassette deck under operation

OFF: Cassette deck not under operation.

When the switch is turned over from ON to OFF, the internal system
is returned to the status before tuned on.

(Last memory data will be received.)

[Note] As the last memory is received, the preset channel No. is

also displayed if preset receiving has been executed prior

to CS PLAY key turned "ON",

CLOCK

The key is used for the selection of whether clock function is

used or not.

ON: Clock function to be used (Higher priority is put om
clock display) |

OFF: Clock function not to be used (Frequency display only)

USA 9 kHz/10 kHz

The key is specifically used so as to respond to the variation
of frequency conditions when the channel separation moves to

9 KHZ from 10 KHZ in the LW band of U.S.A.

ON: 9 KHZ

OFF: 10 KHZ
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SK (DX)

The key is used for implementing "SK (or DX)" display by means
of LCD.

ON: SK (DX) to be displayed

OFF: SK (DX) to be disappeared.

The "SK (DX)" display signals will be output to Segment Signal
output (LCD 17) terminals. The key is controlled with informa-
tions stored by means of flip-flop. (Refer to Item [3])

VF

The key is used for implementing "VF" display by means of LCD.
ON: VF to be displayed

OFF: VF to be disappeared

The key is effective to the FM area only in Europe.
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4. Timing of MUTE Output

ASU/ASD

(SCAN)

-

| iy
Prg.Div.Data__ MAX-1 X MAX~1 Y Max )4 MIN Y MIN+1 ]
w__ i : : | :
IF ; i 1 1 i l !
I e 0.58 - soms ! 0.58 _ It ; |
g . ! N
- —Td 123015, 250§
MSU/MSD ,_l |
1
oo — LT L

|
Prg.Div.Data_MAX=11 X L MAX-1
1
Lo |
| | | —>:
iTd 1, I 0,58 i
.I"‘ ! I \

MSU/MSD . |

MUTE . |

X MIN+T X MIN+2

.-;‘_

CH1-CH5

MUTE I I, =
1

1
PrguDivNData MAX | K MIN (N) NG X N2 i
] H | T
| | | |
[ I v !
- d ! > heTd !
| =T 0.58 e 0.5 |
AM/FM1 I| [
]
MUTE l | | L
1 ]
Prg.Div.Data : x I X
(n | :
MW/TW FM/AN llxl | X
it ey '
i |
[
~pl!!<+ Td 0.5 I
gk |
I
L :
AM/FM2 | :

i

‘ 1

Prg.Div.Data 1 I

(N) L |

Wi/TH FM/AN, L X E
I

]

| ]

POWER ] | [
MUTE |
AR"ON" AR"OFF"

Fig. 1-7

*;LW=125m8
POWER OFF
MUTE I |i '
| 1
(N) | i
I L
I ;
| |
0.58




5. Output of Display Segment

The control IC, which is furnished with 23 pins of segment output
terminals and 2 pins of common output terminals, drives LCD

(Liquid Crystal Display) under the condition of 1/2 duty and 1/2
bias.

(1) Display Ltems

e e o CH
:: :H “TE el 1L e v 1L
o |
FM o scan 1t l ol L.LSTEHEID |
6th Figure 5th Figure
1st Figure
2nd Figure
3rd Figure
4th Figure Fig. 1-8
(2) Pattern of 7-segment Display
2 — e S —
TLH_'b | | / __' __, ,__’ !__ J__ | f__f [__l
e] e 1_ T T
g

Fig. 1-8

(3) Relationship between Segment OQutput and Common Output

CAE-3060]

Pin No. of
MBOL COMMON 1 COMMON 2
Control IC Ll
4 LCD1 BM ]
3 2 AM FM
2 r3 LM a,d,e,g for 4th
digit
1 "4 b for 4th digit | c for 4th digit
52 L. f for 3rd digit | h for 3rd digit
5]_ " 5 a mn g il
SD " ? d. 1 e L]
49 LCD& a for 3rd digit Colon
48 "9 f for 2nd digit h for 2nd digit
47 " 10 e " 2 1"
‘El-ﬁ mn ll d 11 c 1]
45 " 17 3 T D.P.
Lt A3 f for 1lst digit h for lst digit
&3 i lflr o " E 1
42 " 15 d n o "
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o Yo : SYMBOL COMMON 1 COMMON 2
41 " 16 a J SCAN
40 "17 SK (50 KHZ) for 6th

digit

39 " 18 VF STEREO (ST)
38 "19 CH No connection
37 " 20 No comnection a for 5th digit
36 " 21 d for 5th digit c "
35 "o22 e " g "
34 " 23 : " h i

(4) Explanation of Display Segment

Segment Explanation
CH To display preset memory capable status and receiving
time of preset search
5th digit To display channel No. at preset search by using

(7 segments)

7 segments.

1M and U

AM, PM and FM

To display the receiving band in Europe.

LM: MW/LW band, U: TFM Band

To display the receiving band of area other than
Europe and the 12 hours type of clock time

AM: To display "AM" of 12 hours type of clock
time (To be disappeared in case of 24 hours
type of clock time)

To be commonly used with receiving band "AM"
display

PM: To display "PM" of 12 hours type of clock
time (To be disappeared in case of 24 hours
type of clock time)

FM: FM band

SCAN To display under SCAN mode operation
4th digit - To display time and receiving frequency by using
1st digit 7 segments

(7 segments)

Colon To be corresponding to the colon for clock time
display, and to display the order of second.
To flash at intervals of 0.5 sec.

D.P. To display the decimal point of receiving frequency

in FM band
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Segment Explanation
6th digit To display 50 KHZ of FM band in Burope
ST To display Sterec Broadcasting receiving status.

1f radio "ON", "ST" display is implemented even
during clock time display.

g (or DX) and To display that the radio set has been set in
VF "sg (DX} or "VF" receiving status.

even during clock time display.

I1f radio "ON", "SK(DX)" or "VF" display is implemented

(5) Electrode Pattern Diagram of LCD

Fig. 1 - 9 shows the standard LCD electrode pattern corresponding

to the controller. In addition, the LCD, which has been

practically applied to the radio set, will be shown in Fig. 1-11

F MISCAN; r_l..

"-i .‘-" pX| CH
s A

P I L I ot .u=|-- r--:r-| % f7) £ r'"u :--n. S =1 '| | "--'"! l.|"|-"—
O O L - T O B T R ol 3

| ' T — J—_I‘I—I*_,' lgl |
| 2 5|4|8|6|T|8)8 (K u|m.u M ms 0T @ Hhmruzat4
4—-|1'._r -.-'r.u-.la-tl mlu|alal s ualu.-.'n|u t
—_ mln.ﬁ-q! AL N s R rql,ﬂ._r-.— = rl‘. L l.:l | -'l r||u|
g g o (L) B ] ! - cen
s BlElzlleializlila n|lo|lolalo|le|l vl il el ol o 3l
PR T il (= - - e - - I = — | = :r.ll = e e e

T [ 1 ¥R | .
|| | e !
- | | | misl ki | | Fig.
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[2] Display Section

ol 1. LCD

LCD (Liquid Crystal Display) electronic technology has been rapidly

T

developed in the market of an electronic computator and an electronic
digital watch, making IN type (Twist Nematic type) of LCD as a main

streams, since it was first industrialized in 1973. Recently,

|

v
-

the industrialization of LCD application has also much remarkably

1

i improved in unexpected field other than the above through the

i; development of new technology, and as a result of it, LCD is now
I{ being applied to the kinds of instruments etc. also for an

automobile as the first time trial.

The company has promptly employed the LCD technology, which is
abundant in originality as for application to an audlo apparatus

equipped in an automobile.

(1) Features

(a) The power consumption is extremely small and the driving voltage

is also very low. Accordingly, it can be directly driven by
means of C-MOS LSI.

1 ol I

=
=~

(b) The diSpléy part can be arbitrarily designed in response to

—
5

-
L x4

one's favourite, and the display area can be enlarged.

(¢) Two(2) kinds of display, 1.e., transmission type and reflection

type, are available. Accordingly, multi-superposed layer LCD

display can be realized.

(d) Color display can be achieved by changing the color of polaroid
plate.

(e) LCD display unit with extra-thin type can be realized.

(f) LCD display of which structural feature is simple is in abundant

in mass-producibility, and is economically superior.

~_ Ittt
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Operational Principle

The liquid crystal has been furnished with characteristics of a
crystal (anisotropy) from the electrical and optical point of
view although it is apparently liquid. The liquid crystal, which
has been arranged (directional arranpgement) to the same direction,
can be re-arranged with a specific regularity by applying an
external electrie field to it, accompanied with a kind of optical

change.

The iiqﬁid crystal display component is the very thing that has
artificially utilized the above described optical change based
on the re-arrangement of liquid crystal. The liquid crystal

display component, which has been generally prevailed, is of TN

type, and has the following gstructural features.

Polaroid plate

Qlass circuit board
AR E N R LR p AR A R R anmin

Transparent electrode

Dielectric directional
arrangement film
Glass circuit board

Sealing
materials

Polaroid plate
Fig. 2-1 Structural Features (at cross section area) of
TN-type LCD

The operational principle diagram will be shown in Fig. 2-2.

There are two(2) sheets of polaroid plates, which have been set

at the outside of glass-made circuit board sealed with liquid
crystal, and the incidence beam provided from the left side shown
in Fig. 1-2 remains as the perpendicular component only owing to
the polaroid plate 1. In case a voltage between electrodes equals
zero(0) V, the liquid crystal elements are maintained horizontally
against 2 pieces of electrodes, and in addition, are arranged with
90° twisted angle. Therefore, a ray is distorted as much as an
angle of 90° and becomes a horizontal polarization beam when it
passes over through the 1liquid crystal layer.

Meanwhile, the polarcid plate 2 has been set so0 that a horizontal
ray can pass over it, and therefore, the ray passes over the
polaroid plate 2. As a result of it, the area between A and B

becomes transparent.




On the other hand, when a voltage is applied to both electrodes,
the liquid crystal elements are regularly arranged in compliance
o with the direction of an electric field, and their specific

ability, which can distort a ray progression, is lost at the

same time.

b Dl

As a result of it, the polarization beam, which has
been perpendicularly injected into the liquid crystal layer, is

directly reached to the polaroid plate 2, and eventually, the

area between A and B becomes opaque since the polarization beam

-
&

Sals

can not pass over the horizontal polaroid plate 2.

Polaroid Polaroid

Plate 1 Iransparent Plate 2
N Electra
N

Vs

< A il

— —hAH

G '

— | | | 11
: H—‘-)].,:
o\

%

z

Through the
Liquid Crystal

s

,_____-..__
S = =

ya
i
P
1

- LC Elements = =
Fig. 2-2 OFF Liquid Crystal elements have been
arranged with a distortion angle of 90°
a CONTROLLER
| TS Lo R
% 1
= i
s Polaroid E Polaroid
nz Platel Plate 2
-
2 N
‘ ) B
— [
LC Etements \_
Fig., 2-3 ON Liquid €Qrystal elements have been .

. arranged in compliance with the direction

of an electric field.

Operational Principle of TN-type LCD

The above description is an explanation for the operational
principle of TN-type LCD, which has:been used as a transmission

type. In the practical LCD unit provided by us, a transmission

ps—— i i ]

type LCD has been combined with a reflection type, which displays,
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utilizing the reflection of a sun-light going out of polaroid
plate 2 by inserting a translucent reflection plate between the
liquid and the polaroid plate 1. As a result of it, easy-to-
recognize display by day time and by night has been realized.

Driving System

Although there are various kinds of LCD driving system available,
an explanation relational to dynamic type driving system will be

provided in this paper.

Fig. 2-4 shows a typical example of interconnecting wiring in

case of dynamic driving system (2 separation type).

The liquid crystal elements have been arranged between electrodes
drawn up with a real line (LCD 1 - 8) and ones drawn up with a
dotted line (COM 1,2), and each individual segment is turned ON
(opaque) /OFF (transparent) by applying a specific voltage shown
in Fig. 2-4. The ON/OFF statuses of LCD can be decided by the
potential difference between common signal and segment signal.
That is, in case the potential difference between common signal
and segment signal corresponds to the part of Vpp {5¥), 1t 1=
turned ON, however in any case other than the above, it 1s not

turned ON.

In the dynamic driving system, which is observed at an usual
fluorescent indicating tube or LED display unit, the illumined
digit has moved up from the bottom digit to the top digit one
after another, however, in the LCD's dynamic driving system, all
of digits are simultaneously turned on from the top column to
the bottom column since 7 segment display components have been

divided into top and bottom two parts (COM 1, 2.

— 41 —




R 5V |—| l_l |—l M com1 ©
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y 1
! |
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1 Il
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¥ 1
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com:orr) : b —t L
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PRI ! . v
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SECMENT4 2.5y

Fig. 2-4 Dynamic Driving Waveform (1/2 duty, 1/2 bias)

The waveform of each individual segment signal, which has been

observed by means of oscilloscope, is always a rectangular wave

; with 50% duty. (However, the timing to a common signal is different
"EE in response to segment ON/OFF.)

(ERNE

~




CAE-3060]

4. Cautions to Maintenance
(1) Regarding LCD assembly
Both control IC circuit board and individual electrodes of
LCD display have been connected with conductive rubber

connector.

However, LCD must not be separated from circuit board even

if any kind of reason arises for the purpose of protecting
both LCD and electrodes of circuit board from contamination |
(finger print), corrosiom, damage, abnormal particle

intrusion, and dimensional discrepancy between electrodes.

1f the replacement of either one of them is required, the {
whole assembly [RH—EPP—lBﬂB—AE—BDﬁD} is to be replaced with |

the corresponding new one. .

(2) Regarding handling procedures |
(a) As the liquid crystal can be degraded by the influence

of ultra-violet beam, it must not be left for a long
time under the influence of sun-light as well as
fluorescent lamp.
(b) As the liquid crystal display (LCD) 1s made oi glass, .
it must mot be fallen O hit with a solid substance.
(¢) As the polaroid plate is soft enough to be easily
injured, an adequate causion must be paid on its handling.
(d) The LCD has been sealed after an appropriate directional
arrangement processing, and therefore, it must not bhe
pressurized with fingers, etc. When pressurized
abnormally, the directional arrangement is disturbed,
and according to circumstances, it is subject not to be

restored.
- (e) Any d.c. voltage must not beapplied to the LCD since

the LCD element is degraded through electrochemistry
reaction.

(£) The LCD must not be quickly cooled with coolant (lcer
etc.) since it is ubject tO be solidified to lead cell

j damage and defective directional arrangement.

(g) The cleaning of liquid crystal display (LCD} elements
: must be executed by using 2 dry and soft cloth. Any
kind of organic solwvent must not be applied to the
| cleaning of LCD.

Lb——-_—-g
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FLIP FLOP (TC4013BP)

The TC4013BP has been incorporated with two(2) unit circuits of B-type
flip-flop.

An input signal applied to data input is transferred to both Q and'a
at the rising edge of a clock-pulse.

Turning a clear (resetO input to "H" level, a Q-output is turned to
"L" level, irrelevant to other inputs, while, turning both clear
input and preset (set) input to "L" and "H" level, respectively, the

Q-output is turned to "H" level, irrelevant to Clock Data.

In case both Clear and Reset are "H" level, the first priority is

provided for Clear, and the equation, Q="L" and Q="H" can be conducted.

9 °|
PR PR 14 8
5 =D g—1 99— Qp—13 nonnonoon
) TC4O13BP
(TOP VIEW)
| = - - (IgsEEEEEEE PR
3—ce o Q2 1T o @ 12 1 7
I& o

Fig. 3-1 BLOCK DIAGRAM

While Q output is being fed back to D input, Q output is repeatedly
inverted whenever "H" level is applied to CP. Accordingly, the
above described circuit has been employed for Search Sensibility

change-over (D/L).

INPUTS OUTPUTS
CL PR D cPAl Q Q
L H * * H L
H L * * L H
H H * * L H
L L L el ! H
L L H Ny H L
L L * B Q qQ * : Dont't care
A : Level change
TRUTH TABLE * : No change
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(4] AM Tuner Section

1. AM Tuner IC (MB 3205M)

(1) Summary

The MB3205M is a one(l) chip IC, which has employed a wvaricap

(variable capacitor), for use with an electronic tuning AM tuner, ﬁ

and the internal hardware configuration has been composed of |

the following various kind of circuits; 2 stages of RF amplifier, |

| local oscillator with low level operation, mixer, 2 stages of IF l
amplifier, detective circuit, AGC circuit for IF and RF, MUTE
circuit required for a search control, IF detecting circuit,
PLL, 0SC buffer amplifier for coupling with IC, and S meter
circuit for display of IF frequency band width change-nﬁer and
input signal level.

In relation to the operational performance, it can be characterized
with large input characteristic, lmprovement of distortionm |
factor, and maximum restriction of output level fluctuation
against input fluctuation, and consequently, it can be adequately
employed as an AM stereo tuner. In addition, it can be fully

operated with a low voltage power supply.

tst RE-IN 1] J (] 28 aGC-0UT
rF1-Pass 2[ [127 1st RF(NFB)
RF=GND 3] ] 26 tst RP-OUT
S-LEVEL 4[] [ 25 2nd RF-IN
0sc 5[] 1 24 Vee2
0sC-ouT 6 [] 23 RF AGC-PASS
1FD-SEN. 7[J M 22 MIX-OUT
IFD-0UT &[] ] 21 MIX-PASS |
N/s 9[ ] 20 IF-IN(WIDE) i
AGe-T.C. 10 ] 19 IF-IN(NARROW)
AGC-PASS 11[] () 18 IF-GND
veel 12[] ] 17 1F-PASS
DET-PASS 13[] 1 16 IF-OUT
AF-OUT 14[]MB3205M(TOP VIEW) [J 15 DET-IN

Fig. 4-1 Terminal symbol
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(2) Terminal Explanation
Terﬁi?al Symbol Explanation
1 lst RF-IN RF Input terminal
2 RF1-PASS Pass-condenser connecting terminal of RF circuit
3 RF-GND Grounding terminal of RF circuit
4 S-LEVEL Signal strength indicating output terminal.
To output a DC voltage proportional to an input
level of RF. Not used.
5 0sC Local oscillator terminal
6 0SC~0UT Local oscillator frequency output terminal for
use with PLL input. The output stage has been
composed of an Open-Emitter circuit, and the
output voltage of 2V p-p can be obtained.
7 IFD-SENS Voltage input terminal for setting IF detecting
sensibility
8 IFD-OUT IF detection output terminal, "L" level at
detection, open-collector output
9 N/S Receive/Search change-over input terminal,
"H'" level: during receiving, "L" level: during
search
10 AGC-T.C. Terminal for use with changing-over the time-
constant of AGC, "L" level during receiving,
"H" level during search. Not used.
11 AGC-PASS Pass-condenser connecting terminal of AGC circuit
12 Vee 1 Power supply terminal (7 - 13V)
13 DET-PASS | Pass-condenser connecting terminal for detedtive
circuit
14 AF-0UT Detective output terminal (90 - 200 mV, RMS)
15 DET-IN IF input terminal
16 IF-QUT IF output terminal
17 IF-PASS Pass-condenser connecting terminal for 2nd IF
amplifying circuit
18 IF-GND Grounding terminal of IF stage
19 IF-IN Input terminal of IF passing over a narrow
(NARROW) frequency band ceramic filter (4 KHZ), which is
used for IF detection during channel search
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Terﬁiﬁﬂl Symbol Explanation
20 IF-IN Input terminal of IF passing over & broad band
(WIDE) ceramic filter (8 KHZ)
|
21 MIX-PASS Pass-condenser connecting terminal of mixer
circuit
THEEY MIX~OUT RF.0SC Mixing (IF) output terminal
i 23 RF -AGC- Pass—-condenser connecting terminal of RF-DET,
EAS5 which is commonly used as a pass—condenser for
pop-sound countermeasures at power switch on
24 ?Eci_ Power supply terminal
25 Ind RF-IN RF input terminal
[ 26 1st RF-OUT | RF output terminal
27 lst RF-NFB | RF feedback terminal, applying AGC to the tuning
frequency band
28 AGC OUT When an antenna input becomes a powerful inputl

|

with more than approX. 80 dBu, the voltage of

this terminal is jncreased from OV 1in proportion

to an input and applies AGC to the input terminal.

Not used.

(3) AM Tuner Circuit

EHKI0="

o

L0232 1298 i

H ‘:!I' ?-Ir;’ ;! &?T Li
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(4) AGC Circuit

The operation of AGC is realized through by-passing an RF
signal via capacitor C500 and an internal resistor of FET
and reducing the level of a signal applied to RF amplifier.

The "ON" resistance is reversely decreased in proportion as

the géte voltage of Q17 is increased., and as a result of it,

the effect of AGC is improved.

The base of a transistor Q18, which is providing the gate
voltage, has been provided with such bias voltage that is
nearly equivalent or less than a voltage which can certainly
turn on Q18, by dividing 0.6V positive bias voltage of D33
with R55 and R59. At this point, when RF voltage is applied
to IC12 pin No. 27, a half-wave rectified RF voltage is pro-
vided for the collector of Ql8, and thereafter, smoothed by
means of C56 and R61, it controls the gate of Ql7 as AGC

voltage.

= TO RF AMPWQI6)
i ; YN o )
by < ! I H_| on
A < I L L_| OFF
R 033 | searcH
RN A SE. JS—, o, Spp— GENSE CS00 =
'B1AS R RSS
YCURRENT —W—p— 8,5V
cK
1st RF FB =>4 AGC VOLTAGE Q7 ,,,(
s sl P w
Ic2 2
MB3205M > S g
v v :’ l :
TAVAVAN “kss 1rel .-' c30 Rse | S
RF VOLTAGE \i l.

FILTER
Fig. 4-3 AGC circuit
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FM Tuner Section

5]

1. 1IF AMP.

DET (LA1140)
The IF signal is applied to pin No. 1 of LA1140 (IC2) after passing

over a ceramic filter (CFl), IF amplifier (Q4) and a ceramic filter
(CF2).

amplifier, limiter, quadrature detective circuit, and AF pre-

The inside of IC has been composed of 6 stages of differential

amplifier, and a detection signal will be issued from pin No. 8.

e e

4+

input

LA1140 wﬁ 1'T'r7t IF_OUT
] VL TACE |
T g |
FM e § " Tk |Znd Jr-]l‘llh schiech ?:;ﬁﬁt
| HF—1—=1
'—“'@ =5 ? t| |LEVEL| [LEVEL| 18w
i LEVEL o| |THVE
,ST . ¥ B b § DET.| | DET.| | DET.
e, [ Rt
| —Iv: . L '—-]' L lr r-|-r e STERA '
" Lﬁn_; DRIVE et
| 05’ | '
| RES o -t*
| l ; Ir ™ i
| d
I
“ Rz max 1;
PV MK
F NPT FONeuT F PO
Fig. 5-1 IF AMP. - DET Circuit
(1) Major terminal functions of LA1l40
Pin No. | Designation Functions
6 Muting control| Muting for a detective output is implemented by

means of control current applied to the terminal.
Muting is carried out by means of internal AF
amplifier of which gain is continually changed by
control current. The lower limit (maximum
attenuating colume) of gain is decided by a
resistor (RV4) connected to pin No. 5.

The terminal which is to be connected to pin No. 14
by using R27, is controlled in response to the

level of IF signal.

— 49 -




=

— | |ns 1 11

AL Ao en A [ A

-

v

[EHREE

Pin No. | Designation Functions
14 Muting drive | Muting drive outputs have been composed of the
output following 3 kinds;

(a) Hall detection output, which will be issued
when C/N (Carrier/Noise) value of a
carrier wave is dropped in case of weak
signal.

(b) Inverted output of signal strength indica-
tion output (pin No. 15)

(c) Frequency muting drive output, which will be
issued when AFC output exceeds a constant
voltage under the condition of frequency
detuning. B

These are combined with internal OR circuit.

15 Signal A d.c. voltage, which is corresponding to the
iggizgzgon input level of IF signal, is output.
output The output will be used for improving S/N ratio
in case of weak signal, combined with multiplex
IC.
16 AGC voltage A delayed AGC voltage for front-end will be
output issued.
£ s —
o .
o 14pin
> 4 )
v 51 ////G;
A ™~
. 3 S.Meter
=] 4t
-:‘J 2 E
2::, '33-'- Mul::'.ng dri
9 | e output
=] 3.2‘- vie
a 3 AGC
[v] 0 It
~200 -100 0 100 200

Fig. 5-2 Band Muting Drive Output

De-tuning (kHz]

Frequency

(o]

ANT Input Level

Terminals

Fig. 5-3 Output Characteristics
of Individual Control
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2. MNoise Blanka (NC8300)

The noise blanka serves to improving the S/N ratio without
increasing distortion, cutting off omnly a pulsive noise like
engine noise etc. superposed to FM detection output signal.

(Gain equals 0 dB)

(1) Signal system flow

&Eﬁdﬁgt_i}r———lnput buffer amp. Low-pass filter

—Low-pass amp. No.l Gate 19 KHZ trap—Holding circuit |

No.2 Gate-———ﬂﬂulding circuit Qutput buffer (Pin No.4)

(2) Control system

Pin No./ Input buffer amp. High-pass filter
—High-pass amp. AGC amp. Pulse amp. Pulse detectionp

Schmidt t.rigger-——@a te r.::mt:r-::]_:)

An input signal is divided into a signal system and a control
system by means of low-pass filter and high-pass filter.

In case of control system, superposed noise is checked whether
it is pulsive signal or contimuous one, and a noise is cut

off by opening the first and the second gate in synchroniza-

tion with a signal system. If such procedures are
continually applied, a signal flow is interrupted on every

cutting, and as a result of it, the distortion of a signal is

increased.

And therefore, a holding circuit (capacitor) has been employed
so as to hold the signal status prior to cutting and to
restrain signal distortion. In addition, as 19 KHZ pilot
signal for stereo broadcasting regeneration has not been
included in the output signal, no stereo demodulation is
available. Therefore, an output signal is separately amplified

5 and thereafter, it is issued from pin No. 6,

‘ - 5] —
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Fig. 5-4 Block Diagram
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3. FM Stereo Demodulation (MH-14689)

Voaliage
"'“d@r’ 1 S1abibser

Phaxe

AF INPUT Lt Bul fer Compar - =0 Prssid DC Ang ek L) e e Ei
Bubler e Filler (PekHa} | | | ¥&0 i3akig] (] (1ERHLT ] (kb
6L} |} il £0 290

e ey |

Ligh Cus/ e L Ei"ﬂ'n
i QRSED MONO

Zeparatinn
Conirol
(5T Mano]

= Fhase

F nc
d Compale =t = —  Lamp
f— lar Fleer A _Er_ Nriver

aw P SwW Sueren

CUTPUT OUTRUT  SAk).  SEP&RATION

|
N S S

LPF. LPF. 0 5T OR IVE EsH: OUTPUT

L= R-efi CONT AaC

Fig. 5-5 MPX Block-diagram

T

(1) Major terminal functions

Pin No.| Designation Functions
6 Separation When an applied voltage to the terminal 1is
SRR lowered, the separation degree of demodulated
output is also decreased, and as a result of
it, both left and right side of noises can
be cancelled. ASC function
7 Tone When an applied voltage to the terminal is
control lowered, the high-pass components (noise)
of demodulated output are attenuated.
ATC function
&4 3T Moving to "L" level at stereo demodulation

e



=
»

o1

—* | [ nee | 11

ol | o 2R

T3

-t

™~
.
b

[ ENER

~

(6] Audio Section

1. Buffer Amp. (HY1401)

I

I

I

] 4

] X 3

B O L

| 1 — oUTH
INT @ K 2sc2463

1 x4

| oz

1 0 X

25C2463
3.3
+

— @
z 2
&
56K
K

200K
39K

ouT2

HY 1401

TTTTTY

2 3 4 5 6

Fig. 6-1 Block Diagram

2. Bass/Tre. control (MH-1461)

INPUT!

22K

125C2463

Ar-

X

9 JOUTPUTZ

1 3 E‘ i
&ﬂl‘;‘v—@omﬂ’u'ﬂ l MH_ I 46 [
¥o

PASS

TREBLE

o j

@cnounn

! 1234567890112
'
L]

Fig. 6-2 Block Diagram

3. POWER Amp. (TA7240AP)

- ————

PRE STAGE s ﬁgﬁﬂi

GROUND

TA7240AP

'}
123456 789011 1R

Fig. 6-3 Block Diagram
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4. Power Amp. (LA4460, LALGLE]L)

LAG460 and LA4461 are basically identical to each other, excepting

those terminal connections are mutually symmetric.

n%nuwm “‘""&3‘

1

i

MUTING !

SHORT CIRCUIT| [OVER VOLTAGE :

i PROTECTOR || PROTECTOR 1

GJ | 1
N1 :

i

FERE STALE
GROUND i
L ]

Ladd il

OuT1

J;&;) PONER. STAGE u- !

== T

Fig. B-4 LA4480

Vi

AU@H.’T[HC -O—
po——— e i

MUTING
Em Ean VOLTRGE
PROTECTOR | | PROTECTOR
o+

Laddn 1
i . T
i “ @
RRENT
E BTAGE SHORT -
s o = - C
C'O Eﬁﬂf o mré‘;ﬁ J;@ POWER STAGE
HF} GROUND
| .
| 2 3 4 8 6T 8B KO

1
|
'.
1
|
i
]
|
i
|
]
() ovrz
i
]

Fig. B-5 LA4461
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5. AM/FM Power Supply Change-over (SW82)

1
1
|
1
]
i
1
I
!
I
!
|

[
|
]
|
1
1
1
|
I

I

I

!

|

|

I

I

!

I

}—K SA
£ 121

[AM[FM]
LON [OFF]

ittt

L-‘B&i_ezs;\
nai

&EDFF ‘ SW.
FM L
=0N}
| 23 456

e T T —— |

@@ - - - - = ===~~~ P

Fig. 6-6 Block Diagram

The power supply change-over can be performed by control voltage

applied to pin No. 6.

"H" level: FM
"L" level: AM

6. OP. Amp. (LAG358)

3]
3,
-4
o
1

] 7 0UT2
] 6 NF2
s me

LA6358
(TOP VIEW)

ot 1]
&

NF12E A

Fig. 6-7

IN1 3[
GND4E
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E“EHT PAR"‘S u Note: Main replacement parts are marked O in the [AE-3060]
'Epul: remarks column.
mml N'ﬂ Stmk N - i i
1 51& Fig. 3) o Description Remark
= 1,108 | RN-ECK- c - e
"‘E'T_;IEE 5 L:FIH#?EZIT p_y | 047 of 50V saramic (chip)
- 123' o4, 66,123 | EN-E CEIHIBE?LITP 1000 pF 5OV caramic Cchip)
¢ 3,4,7.0.9 | pN-ECK- = &
103, 1%&-111 127 CFIHWAZ /T P-1 01 pF 50V caramic (chip)
128,1
"-__-_:_ P 3?; '33 RN‘E EI{.' i = i
C 8, 57, 5.500 CoiHiaM/CA-a | O #F e ceramic (chip)
__-—-—"_'_-_-_l - =
Elg: 1%: 10, 11 RN EEEE]E*HWCA:'i J a7 uF 25V ceramic (chip)
ﬂég__gg {Eﬂ“ﬁ RN-E C E-M470V10-31 47 uF 10V slectralytic
C14. 17, 62 RN-E CEﬁIHlﬂEWEA-i 1000 pF OV caramic (chip)
16, 53 | -E C E-M4R7V25-52 4.7 uF 25V alecirelylic
[ C18. B4 Rﬂ CE MRA47TV50-52 47 wF GOV alecirolytic
C1d L'J.Hﬂ:!ﬂ A=4 33 pF S0V ceramic (chip)
RN- CC- 00 pF 5 R -
el __ CSLIHJ/CA-4 LR =0V ceramic {chip)
C21, 45, 56 RN-E CE-MIR0V50-52 7 50V slectrolytic
Ei%: ﬁg. g’i w113 B N-E C E-M101V10-6 100 uF 10V glectrolytic
C23. 27,104,105 "~ RN-E CE-M100V16-32 10 pF 16V elactrolytic
'ﬁ? 77,78, 81 ERN-ECE-M4RTV25-6 4.7 uF 26V glectroiytic
C26. 28 RN_EE%%EHE@Z{]"P—I 033 pF 50V ceramic (chip)
O ia g 195 | RN-ECE-MIROVS0-32 | 1 #F 50V aleciralytic
Ca6 RH_EC]&_IJLHISEM-E’CA 1500 pF S0V caramic {chip)
Ci?;g%. .ﬁ. s8 | RN-E CK- 022 pF 50V ceramic (chip)
C40 RN-E C E-M221 V10-11 220 pr B0V glactrolyiic
cdl LR e —— L 5OV ceramie (chip)
C4d, 60 N-E C E-M220V16-52 — 22 @F T8v electrolylic
C55 RN-E EE L1HO60D/C A4 & pF 50V ceramic (chip)
CHl RN-E &i—[lﬂﬂlﬁfﬂﬁ- 390 pF 50V ceramic (chip)
_C63 RN-E C E-M100V16-42 0 uF 16V electrolyic
E%Eﬂ ﬁg 130 RN-E C E-M221V10-11 220 pF 10V alectrolytic
C69 RN-ECK_ - v rppy | ol oF 26Y ceramic (chip)
Cc7, 72 RN- ECE ECHEW} Y 22 pF 5OV CEramic
Ca2. 85 RN- EC {H561 T /T P-1 BEED pF 50V caramic (chip)
Cag RN-E C E-M222V16-7 2200 pF 16V electrolytic
_C92, 93 RN-ECF- Rlﬁiﬁ_sﬂ—lﬂ A5 pF 50V mylar
— C94, 95 RN-EC 102 V10-7 1000 uF 10V electrolylic
| C97,98,102,101 R N- EEY-MEI.R?\I’IEFI_ME 4.7 pF 16V tantalum
C5. 100 " RN-ECY-MR10V16-ML g pF 16V tantalum
1 R N-E C E-MI101V16-6 100 pf TGV glectrolytic
C112,132,133,150 | _RN-E C E-M102V16-51_ 1000 4F 16V alectrolytic
C1i4 RN-E C E-M331V10-6 " a30 pF 10y electralytic
C116, 119 RN- Ié:e.w_aaszTP-L 3300 pF 25V ceramic (chip)
_C117. 118 RN-E C E-MR22V50-32 .ig ;::; %ﬂr electrolytic
C120. 121 RN-E C E-MRA7V50-32 AT g Qv alectralytic &
C123 RN-E C E-M1ROVS50-42 1 uF BOV alectrolylic_
C124.135,140,144 | RN-E C F-R104V350 1 pF 50V mylar
__C148, 148 RN-E C E-M101V16-10 100 aF TGV electrolytic
5 RN-ECC- : -
C154 ¢ & LIHI00D-1/TY 10 pF 50V caramic (chip)
C157 RN-E C E-M4R7V25-32 A.7 uF 25V alactrolytic
C158 RN- EEEIH*!-?EE-E.-"TY 047 pF 5OV ceramic {chip)




H9K|

\'ﬁ s

l

b
r

=]

3

N L I

bl

| m

Sy(rpigc'alaf\;o. Stock No. Description Remark
VARIABLE CAPACITORS
CVvli 3 RN-E CV-Al11-69 17 pF ceramic
CV2 RN-E CV-A20-70 20 pF ceramic
RESISTORS
R 1 RN-ERG-1C332J-1/TY 3.3k ohm b% %W carbon (chip)
R 2, 98 RN-ERG-IC101J/TP-1 100 ohm 5% LW carbon (chip)
R 3 RN-ERG-IC151J-1/TY 150 ohm 5% LW carbon (chip)
R 4, 6,79, 87
gi. !1)%7 9%883 RN-ERG-I1C102]/TP-1 1k ohm 5% ®BW carbon (chip)
R 5. 12, 60 RN-ERG-1C331]/CA-1 330 ohm 5% W carbon (chip)
R 7,25,30,34,35
R 44.68.89 | RN-ERG-1C103J/TP-1 | 10k ohm 59 YW carbon (chip)
110,111,127,128
R 8, 51 RN-ERG-1C332]J/CA-1 3.3k ohm 5% W carbon (chip)
R 9 RN-ERG-1C103]/CA-1 10k _ohm 5% W carbon (chip)
R10, 13 RN-ERG-1C680J/CA-1 68 ohm 5% W carbon (chip)
Ri1 RN-ERG-1C102J/CA-1 | Tk ohm 5% W carbon (chip)
R14 RN-ERG-1CI122F-1/TY 1.2k ohm 5% 1gW carbon (chip)
R15~20, 72, 82 RN-ERG-ICi04 J/TP-1 100k ohm 5% 15W carbon (chip)
R21 RN-ERG-1Cl101J/CA-1 100 ohm 5% LW carbon (chip)
R22,26,59.62,66 RN-ERG-1C473]/CA-1 47k ohm b BW carbon (chip)
R23 _RN-ERG-1C52]/CA-1 5.6k ohm 5% W carbon (chip)
R24 RN-ERG-1C682J/CA-1 6.8k ohm 5% aW carbon (chip)
R27,28,63 RN-ERG-1C223]/CA-1 22k ohm 5% LW carbon (chip)
R29,42,43 RN-ERG-1C682]/TP-1 6.8k ohm 5% LW carbon (chip)
R31 RN-ERG-1C153]/TP-1 15k ohm 5% %W carbon (chip)
R32 _RN-ERG-I1C224]J/TP-1 220k ohm 5% YW carbon (chip)
R33 RN-ERG-1C563J/TP-1 56k ohm 5% %W carbon (chip)
R36. 37 RN-ERG-1C273]-1/TY 27k ohm 5% W carbon (chip)
R38,39,107,108 RN-ERG-1C472]/TP-1 4.7k ohm 5% LW carbon (chip)
R45, 75 RN-ERD-CC224J A 220k ohm 5% W carbon
|_R46 RN-ERG-1C473 ] /T P-] 47k ohm 5% YW carbon (chip)
R47 RN-ERG-1C334]J/CA-] 330k ohm 5% LW carbon (chip)
R48 RN-ERG-1C122]/CA-1 1.2K ohm 5% LKW carbon (chip)
R49 RN-ERG-1C22]/CA-1 2.2k ohm 5% %W carbon (chip)
R50 RN-ERG-1C120J/CA-1 12 ohm 5% W carbon (chip)
__R52 RN-ERG-1C824]J/CA-1 820k ohm 5% BW carbon (chip)
R53 RN-ERG-1C471 J/CA-1 470 ohm 5% W carbon (chip)
R54 RN-ERG-1C563]J/CA- 56k ohm 5% W carbon (chip)
R55, 58 RN-ERG-1C474 J/CA- 470k ohm 5% YW carbon (chip)
R56 RN-ERG-1C273J/CA-1 | 27k ohm 5% W carbon (chip)
R57 RN-ERG-1C225 J/CA-1 2.2M ohm 5% LW carbon (chip)
R61 RN-ERG-1C224J/CA-1 220k ohm 5% AW carbon (chip)
R64 _RN-ERG-I1C104]J/CA-1 100k ohm 5% VW carbon (chip)
R65 RN-ERG-1C472]J/CA-1 4.7k ohm 5% W carbon (chip)
R67, 137 RN-ERG-1C220J/CA-1 22 ohm 5% VW carbon (chip)
R70 RN-ERG-1C474]J/TP-1 | 470k ohm 5% W carbon (chip)
R Gy T8, o] RN-ERG-1C222]/TP-1 | 2.2k ohm 5% %W carbon (chip)
R73, 74 RN-ERD-CCI04J A 100k ohm 5% Uw carbon
R80,129~131 RN-ERG-1C223]/TP-1 22k ohm 544 W carban (chip)
R85, 86 RN-ERG-ICI181]J/TP-1 180 ohm 5% TeW carbon (chip)
|_R89, 90 RN-ERG-1C81]J/TP-1 820 ohm 5% AW carbon (chip)
R92 RN-ERG-IC182]J/TP-1 1.8k ohm 5% W carbon (chip)
R94 RN-ERG-1C392]/TP-1 3.9k ohm 54 LeW carbon (chip)
R95,96,113~116 RN-ERG-1C822]/TP-1 8.2k ohm 5% YW carbon (chip)
R99.126,133,136 | RN-ERG-1C681J/TP-1 680 ohm 5% W carbon (chip)
R100 RN-ERG-IC470J/TP-1 | 47 ohm 5% W carbon (chip)
R105,106,121,135 | RN-ERG-1C152]/TP-1 1.5k ohm 5% aW carbon (chip)
R119, 120 RN-ERG-IC560J/TP-1 56 ohm 5% W carbon (chip)
Rigs, 15 o | RNTERGY capgy e | 33 ohm °% wW carbon (chip)
R132 RN-ERD-AC561] A 560 ohm 5% %BW carbon
R134 RN-ERG-1C152]J/CA-1 1.5k ohm 5% W carbon (chip)
R139 RN-ERG-1C101 J-1/TY 100 ohm 5_% Law carbon (chip)
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[AE-3060]
51'&';:1.':?"3’;“‘ Stock Mo. Description Remark
VARIABLE RESISTORS
-_-'———____—_ o —
RV 1L 2 5 6 | RN-ERV-ONI-230/CA 47k _onm careen
__lﬂn" 3 RN-E R V-0N1-266 330 onm carbon
RV 4 RN-E R V-0N1-271 47k ohm carban
RV 7 RN-ER V-0N1-228 10% ahm carbon
RV _8~10, 12 RN-E R V-1N2-177 50k ohm _ BABSG. TRE. BAL, FADER carbon
Vil 5 N-E R V-1P2-145 20k ohm __ VOL “carbon

SEMICONDUCTORS

RN-E I C-L A6358

AGL Amp.. lingar-manalithic IC

—
_O
I1C 1 (o]
or RN-E [ C-LM358N ) O

[ 1 c 2 RN-E I C-L Alld0 FM IE amp. ~4. DET, ingar-moneglithic IC e
LG 3 RN—E [ E-N C&J =N C8300 FM Moize blankar, hibnd IC 4
[C 4 “RN-E | E-—Mﬂ—ldﬁﬁ Sterso MPX decoder. mibrid 1€

-E 1 E-H Y1401 Buller amp.. hibrid 1€
IC5 8 or RN-E [ E-MH-1423 Buffer amp.. nond IC 8]

| 1C 6. 7 RN-E 1 E-MH-1461 | Tone control, bnd IC [s)
LL: 9 RN-E [ C-L Addb0 Power amp., linear-monolithic 1C o 8]
[C11 :  RN-E I C-TAT2H0AP Power amp., linear-monglithic |G @]
[Cl2 “RN-E [ C-MB3205P-SH | AM Tuner. lingar-monolithic 1€ 0
1C13 RN-E I M-UPDI708G-514 Cantralier, digital monobthic IC = 2
ICH4 _RN-E1D-TC403BE T D-FF, diginal monolithig IC @)

[ C15 " RN-EIC-UPCTBLOS Voliage regulator, lingar-monglithie IC O
Cle RN-E10L- QFC?E[,EEA Voltage regdator. insar-monalithic 1IC
| C17 RN-E1E-5 Selector, hibnd 1G 8_‘
[ C18 RN-E [C- Lﬁ-L-iEl Power amp.. linear-monalithic 1€ @)
QL2 RN-EVS] Silico |
. 93 3053~ C/T?Z n tramsistor O
RNE S D601-QR /T2 -
Q2 3,5 6.7 or Silicon transistor
8,12,19.22.23 | REN-EVS- O

e 25 C3052-EF/TZ

Q4 ~ RN-EV5-2SCT7I0-E Silicon_transistor 0

Q9 11. 16 RN-EVS-25B61-QR Silicon_transistor O
Q13. 14 _RN-EVS-25DESSS Silicon transistor 0

Q15 Eg EVS-25C710-C E:Ellﬂnn trans stor e)
Q16 -EVF-25K49-F 1 -
Q17 “RN-EVF2SK30ATM-Y | FET g
Q18 RN-EV 5-25 A564-PQ Silicon transistor %

RN-E VF-25K49-H
Q20, 21 RN-EVF- 2 K193-H1 FET 0
|- N RN-EVF-25K195-F ;

| Q24, 27, 2B RN-EVS-2SCI87-PQR Silicon transisior O

_Q25, 26 RN-EVS-2SC1317-QR Silicon transistor )

- Q30 RN-EVS-25Cl1384-QR Silicon transistor o)
D1, 18 RN-EDS-MAISIWK/TY Silicon diode 1
D2 “RN-EDS-MAISIWA/TY Silicon dinda —%
s RN-E D 5-151555 Silicon dioda o
D14, 27 ~“RN-EDT-RDSR1EB3 Zener diode. 8.1V ®)
D17.19~21 RN-EDS-10E] Silicon diode i O
D22~26 RN-E D p-LN01301 D) LED e
D28~30 RN-EDC-K V123622 Varactor_dinde, AN 0

D34 RN-E DT-MZ310 Zenar dioda e

TRANSFORMERS

s 1| RN-ETF-1004A/CA F IE. 10.7 MHz

[T “RN-ETX-1003/CA AN RF. 240 pH
T3 RN-E T A-1020/C A AM TF. 450 xHz -
T 4 RN-ETA-12I/CA AM [F 450 kHz e
1% BEN-ETX-1007/C A AM ANT, stap up
T 6 R qu_’L__,"TH-mm i AM OSC, 120 uH
TY RN-ETX-1008/CA — | AM AF, 240 pH

COILS

R P RN-E LH-C6RE-3/TP Choke, 6.8 gH

1.3 RN-E LH-C680-3/TP Choke, 6B pH
L 4 RN-E LT- -1006/C A Trap, 1.5 MHz
L5 RN-E L L-1008 Choke, 1.6 mH
L& _RN-E [ 1-332 noke, 2.4 mH 5

— R —
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Sv(rpiz('ﬂal\)lo- Stock No. Description Remark
L9 RN-E L L-336 Choke, 2.6 mH
L10 _RN-ELT-1002/CA Trap. 19 kHz
L11 RN-E LH-C102-5/T P Choke, TmH

CERAMIC FILTER
CF1 RN-E FC-F2-120 FM IF, 10.7 MHz (RED)
CF 2 RN-E F C-F2-117 FM IF, 10 7 MHz (RED)
CF 3 RN-EFC-A1-129 AM [F. 450 kHz (8 kHz)
CF 4 RN-E F C-A1-130 AM IF, 450 kHz (4 kHz)
MISCELLANEQOUS ELECTRICAL

EX1 RN-E X (C-1018 Crystal, 4.5 NHz
TV1 RN-E TV-1017 FM Front-end
PL 1, 2 RN-E PM-1107 Lamp
PL 3 RN-E PM-1109A Lamp
RY 1 RN-E ED-35C DC Relay e}
RY 2 RN-E ED-1002A DC Relay O
SW 1~4, 6~13 RN-E SB-1N1-171 Push switch O
SW5 Included In RV11
SW14, 15 RN-E SB-21.2-160 Push switch @)
VE 1 RN-E P P-1308- A E-3060 PC board and parts (LCD) assembly
J1 RN-E J A-105 Antenna receptacle
J 21, J 22 RN-E J U-S06W-751 BP_connector
J 3 RN-E J U-S10W-754 10P connector
J 4-J12 RN-EW J-3351 3P-4P connector and lead assembly
| 5-1 6-J17 RN-EW J-3348 4P-4P-Sp connector and lead assembly

7. J18 RN-EW J-3349 6P-7P connector and lead assembly
J 8 RN-E J U-S16W-653 16P connector

9, J10 RN-E JU-S522V-762 22P connector
| 11 RN-EW J-3352 2P connector and lead assembly
J16 RN-E J U-S07W-904 7P connector
P 2 RN-E JU-512V-313 12P connector
P 3 RN-E JU-S10V-312 10P connector
P 4 RN-E JU-S03V-562 3P connector
P 5 RN-E JU-S04V-563B 4P connector (BLK)
P 6 RN-E J U-S04V-563 4P connector
P 7 RN-E ] U-S06V-565 6P connector
P13 RN-E JU-S09V-381 9P connector
P14 RN-E JU-S05V-379 5P connector
P16 RN-E JUU-R04V-537 4P connector. short




fmark

[AE-3060)

. No. -

1:‘.'%‘5 26) Stock No. Description Q'ty | Remark
1 RN-MTD-1115A Chassls. main 1

I8 2 RN-MTD-1116 Chassis, cover 1
3 RN-MD P-12563 Escuicheon 1 o)
4 RN-MY N-1079 Knob, VOL 1
5 | RN-MYN-1080A Knob. BASS. TRE, BAL. FAD i g
[} RN-MYBE-1332A Butren, GHI 1
7 RN-MY B-1334A Button, CHZ 1
8 EN-MY B-1335 A Buttan, CH3 1
0 EN-MYB-1336A Button, CH4 L
10 RN-MYB-1337T4 Button, CHS 1
11 | EN-MYBR-1339 Buiton, LOUD 1
12 RN-MY B-1340 Button. SENS 1
13 | RN-MYB-134] ~Button. TUNE 1 3
14 EN-MY B-1342 Button, AM/FM i ®]
15 RN-MY B-1343 Buttan, SEEK S 1
16 RN-MY E-1344A Button, MEMO 1 8
17 RN-MY B-1338 Button, LIGHT 1 fo]
18 | RN-MSC-1219 Spring. CHI~5, AM/FM. SEEK, SENS, TUNE. MEMO 12
19 | RN-MCE-1071 Clamp. PC board i 1
20 _RN-MC E-1072A Clamp, PC board 2
2] “RN-MSE-1215 Spacer, top cover 1
22 _RN-MST-1075 Spacer, CH1~5 .
23 _ RN-MHE-1320 Holder, Powar 10 1

B RN-MS T-1066 A Spacar. LED 1
3l RN-MLC-1132 Shield plate. SW PC board 1
32 ~RN-M1 P-1262_ Tnsulator, 5W PLC board 1
33 RH*MHE*I‘HT& & Haldar, wolume
34 RN-MHE-1318A Holder, Power IC -
35 “RN-MCE-1070A ~Clamp, Audio PC board 1
36 RN-MHE-1319 _Holder, Filter PC board 1

-y N-MRE-1059 A ~Radiator. Power IC 1
38 _RN-MCE-1058 Clamp. rilter PC board o
39 RN-MS5 P-167 Spring. ground 3
40 “RN-MPC-1405A ~PC bozard. FM/AM
Al R N-M -1478 B PC board, audio

- ¥ RN-MPC-1479 PC _board, filter 1
43 RN-E P P-1308- A E-3060 PC board and parts assembly 1

| 44 R N-MPM-2661 B PC board, main 1
46 RIN-M PM-2663 FC board, flexible T
47 RN- =147 Special scraw, 3xBmm 2
43 ~—_ RN-MET -168 Special screw. 3 x0mm g
49 REN-M ET-253 Special scraw. 3 xBmm a
50 | RN-MET-168 Special screw, 3 xBmm T
51 _ RN-MEN-T0 Mut. 9mm, THE 1
52 RN-MS N-1003 MNut, Smm 1
ad _F6-SBD-3x103 Serew, 3x10mm 5
54 o Nut, Included in vanable resistor -

NOTE: Modifications reserved !
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PARTS AVAILABILITY

HOW TO ORDER REPLACEMENT PARTS

Replacement parts can be ordered from either a Parts Depot or directly from TOYOTA MOTOR CORPORATION.
When ordering. please refer to the Replacement Parts List in this service manual to insure that you receive the

correct part.

Please enter not only part number (s) but also unit number of TOYOTA car radio/car stereo in a REMARKS column

of the order sheet.

TOYOTA

TO:OVERSEAS PARTS DEPARTMENT

TOYOTA PARTS AND ACCESSORIES ORDER

TOYOTA MOTOR CORPORATION, NAGOYA, JAPAN

PAGE NO. OF
DATE 8 O|CRDER NO.

—U. S A—

LOS ANGELES
FUJITSU TEN CORP. OF AMERICA
19281 PACIFIC GATEWAY DRIVE, TORRANC,
CALIFORNIA 90502, U.S. A.
PHONE : (213) 327-21561. 770-4180

FUJITSU TEN PARTS DEPO

AT LN

T —

ONTARIO

FUJITSU TEN CORP. OF AMERICA CANADIAN
BRANCH

CANADA
PHONE: (416) 431-9332

— CANADA —— FUJITSU TEN PARTS DEPOT —

1145 BELLAMY ROAD, SCARBOROUGH, ONTARIO,

— EUROPE ——

DUSSELDORF
FUJITSU TEN (EUROPE) GmbH
D-4000 DUSSELDORF. BERLINER ALLEE 56.
WEST GERMANY
PHONE : (0221) 370234, 370235 TLEX.: 85885

FUJITSU TEN PARTS DEPOT —

19

— OTHER COUNTRIES

Please order from the Overseas Parts Department,
TOYOTA MOTOR CORPORATION using the normal
Parts & Accessories Order Form for ordering
automobile parts.

i S et aat S d A s mid g il St mh Sl e St i o o 2 T 0 S PP U AP

] WEEKLY AIR ORDER 0O EMERGENCY AIR ORDER RS e
O NEW PARTS ORDER FOR MODEL: . [JPRINTED MATTER
' cD 3|a DIST F'D CODE 10{11 ORDER NO 1gl1s Hi
1 1O (PORT)
r DAS 95 e S M (A IS R S T U 2 g TOYOTAS COLUMNS——3
—~[201TEM NO 23|24 PART NO Bl QTY wles TRF a7)e  LOCATION “ls H E R M elesq] L f5 ok A o REMARKS
o]
S
=
o RN-EIC-LA1140 86120-14650
g
é

e o et

L~

— AUSTRALIA — FUJITSU TEN PARTS DEPOT —
VICTORIA
PHILIPS SERVICE
CARROL ROAD. OAKLEIGH SOUTH. 3167
PHONE : 5642-3502
NEW SOUTH WALES
PHILIPS SERVICE
46 WYONG ROAD. LAMBTON.
PHONE : 52-3044

443 CONCORD ROAD. RHODES (SYDNEY) 2138
PHONE : 73-0231

AUSTRALIAN CAPITAL TERRITORY
PHILIPS SERVICE
86 WENTWORTH AVENUE. KINGSTON 2604
PHONE : 95-0321
QUEENSLAND
PHILIPS SERVICE
55 FORBES STREET, BRISBANE. (WEST END) 4101
PHONE : 44-8011
38 PUNARI STREET. TOWNSVILLE. (CURRAJONG)
4812
PHONE : 79-7422
SOUTH AUSTRALIA
PHILIPS SERVICE
81-97 FLINDERS STREET, ADELAIDE 5000
PHONE : 223-2999
WESTERN AUSTRALIA
PHILIPS SERVICE
1 FREDEICK STREET. BELMONT. 6104
PHONE : 321-5131
TASMANIA
PHILIPS SERVICE
2A PIERCE STREET. MOONAH 7009 (HOBART)

NEWCASTLE 2299

PHONE : 28-0121

TOYOTA MOTOR CORPORATION

OVERSEAS SERVICE DEPARTMENT

Printed in Japan
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