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Model 960HX

BSPECIFICATIONS:
Radio section
Circuit system: Superheterodyne Power supply voltage: DC 14.4V(10.8V to 15.6V)
Tuning system: Electronic tuning Negative ground
Receiving frequency: LW 153kHz to 281kHz Power consumption: Less than 5A

MW 531kHz to 1,602kHz (at max. output)

UKWI(FM)

87.5MHz to 108MHz . .
) Dimensions:
Intermediate frequency:

LW, MW 459kHZ 178mm 50mm
UKW(FM) 10.7MHz

Tape section
Reproduction system: Auto reversing
4 track, 2 channel stereo i

cassette tape playback
(Monaural also capable) 52mm

160mm

Hmm

Tape speed: 4.76cm/sec. (1% ips)
Weight: 1.6kg
Composite :
Load impedance: 40X4
Power ou‘tput: 4 5W X 4 ® Noise Reduction System manufactured under license from Dolby L Licensing Corporation.

® Dolby and the double-D symbol are rademarks of Dolby Laboratories Licensing Corporation.

{at 10% distortion TYP.)
More than 8W X4
(at max. output TYP.)

— 1 —  puplished by Service Administration Section BEISAALIRISAULLS
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B COMPONENTS VIEW:
® 969HX (PE-9092A-A)
© 960HX (PE-9093A-A)

Qutlet socket

Main unit Parts bag 921-8203-00(only 969HX) 1
Mounting bracket  300-7110-00 1 ’\
Or—oxa [T 54 m'\ x4
073-0649-00 073-0650-00
Terminal Terminal 074-0804-00

Extension lead 852-9211-00(only 960HX)

1

Sy
Mounting bracket  300-6954-00 1
Parts bag 921-8022-01 1
X2
X2
Parts bag 922-1396-00 1 330-8216-00 321-0911-00 345-2934-00
Hook plate Clamp Cushion
O == T @
<1 x 1
345-3653-01  725.0181-00 700-5016.10  722-0314-00
Spacer Plate nut Tap screw Nut
1
: Antenna jumper 093-0846-01 1
370-3822-00
Escutcheon
B
Film antenna 089-0004-00 1

BFEATURES:

® MW /LW/UKW-MPX electronic tuning radio
with auto reverse stereo cassette player (FF,
REW lock).

® Provided radio traffic information (VF) system.
(96 9HX)

® MTL (Tape selector).

969HX 960HX

o LD (Loudness).

e Dolby NR (OO ).

® ARM-30 mechanism.

® APC (Automatic Program Control).
® UKW diversity tuning system.




BMADJUSTMENT:

Adjustment item | Adjustment point Procedure
1. Connect the digital voltmeter to TP3.
S-meter (MAIN) | VR1 2. Input the 98.0MHz frequency at 15dB (30% MOD./f=400Hz) and adjust the level to 1,a+8-;v by
VR1. -
1. Connect the digital voltmeter to TP1 and TP2.
ov IFT2 2. Input the 98.0MHz/40dB signal {30% MOD./f=400Hz) and adjust the reading of digital voltmeter
to 0.000V+50mV by IFT2.
TP301 5.0V
sD VR2 1. Input the 98.0MHz/25dB signal (30% MOD./f=400Hz).
2. Adjust VR2 so that the voltage of TP301 is in the range OV to 5V. -—q-=0V
24 -25 26
dB dB dB
1. Connect the digital voltmeter to TP103.
S-meter (SUB) | VR101 2. Adjust the level by VR101 similar to MAIN.
ov IFT102 1. Connect the digital voitmeter to TP101 and TP102.
2. Follow the same adjustment steps as MAIN above. {IFT102)
1. input the 98.0MHz/65dB, 7kHz modulation frequency, 30% modulation degree SSG signal, and then
turn on ST. SW.
SASC VR3 2. Adjust the output level of the volume controller to OdBm (0.775V).
3. Set the SSG output to 40dB and adjust VR3 so that the output level is —3dBm.
1. Input the 98.0MHz, connect the output of a stereo modulator to the external modulation terminal,
Separation VR104 and input a 65dB SSG signal.
para 2. Set the stereo modulator to the L or R ch and adjust VR104 so that the maximum separation is
obtained.
. 1. Input the 98.0MHz/65dB, modulation (PL 10%).
Pilot canceller VR102 2. Adjust VR102 so that output of the set is minimum.
1. Input the 98.0MHz/65dB non-modulated SSG signal, and turn on VF. SW.
125Hz VR103 2. Connect the frequency counter to TP104 through a 22k resistor and adjust VR103 so that the
counter indicates 125Hz. in the case, 25sec. later, seeking occurs.
insert a Dolby level test tape (400Hz—200nWb/m), connect the milli-voit meter to TP201 and TP202,
Dolby NR VR201 and VR202 | 4", 4iiist VR201 and VR202 to obtain an output of 300mV.
[NOTE] . After the adjustment of frequency range, be sure that;

(1) Band edge frequency of LW shall be 148.5kHz —20kHz
(2) Band edge frequency of UKW shall be 87.5MHz + 100kHz

—160kHz

at low end. And shall be lower than 108.16MHz at upper end.

® SPECIFICATION —LIMIT— Quieting sensitivity:-

Stereo separation:

MW Less than 33dB (at 20dB S/N)
LW  Less than 40dB (at 20dB S/N}
UKW Less than 12dB (at 30dB S/N)}

UKW More than 20dB

BADJUSTMENTS: oSPECIFICATION—LIMIT—wow & flutter : Less than 0.25%(W.R.M.S )
(TAPE MECHANISM)

1. Head Azimuth Adjustment (See Fig. 1)

o Improper head azimuth is one of the causes
which give rise to poor sound quality,
crosstalk, etc. at the time of playback. If
azimuth of the head is not proper, adjust

However, to perform this ad-
justment, load the test tape and use the
adjustment use screwdriver, inserting it
through the hole in the lever mechanism

as follows.

{(frame ass'y).

1) Play the test tape {315Hz, —10VU) and

2)

adjust the amplifier's volume control
and balance control so. that the output
levels (gains of the playback system) of
the left and right channels become
equal.

Then play the test tape (8kHz, —10VU)
and adjust the head azimuth adjusting
screw so that the output level in both
the forward and reverse directions of

Ciockwise Counter
clockwise
FiEVEF(SE~/®
FORWARD 1
Fig.

-3 -
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play becomes close to the respective
peak (maximum output level) point
Then lock the head azimuth adjusting

Screw.
969HX 960HX
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2. Fast Forward, Rewind Gear Alignment

(See Fig. 2)

o If the mechanism does not operate proper-
ly and abnormal sound (gear noise) is pro-
duced at the time of fast forward and
rewind, first of all check whether the sound
is produced during fast forward (FF) or
rewinding (REW). If it is produced during
FF, adjust by bending the claw (A) to the
left or right with radio pliers, etc., and if it
is produced during REW, adjust by bending
the claw (B) in the same manner. Adjust
so that the clearance at this time between
the flywheel and FF. REW gear becomes
about 0.1 to 0.2mm.

1) If the gear engagement is loose and the
gears produce a large noise, bend the
claw away from the center line.

3. Adjustment of Power Switch (See Fig. 3)

o If power does not turn on when pack is
inserted (loaded), or if power does not turn
off after ejecting the pack, and the under-
lying cause is found to be misadjustment of
the power switch, adjust the switch at
proper position by bending upward or
downward the adjusting claw of the guide
arm ass'y by means of radio pliers, etc.
However, make sure that at the time of ejec-
ting there is a clearance of at least 0.2mm
to 0.3mm between the body of the switch
and the switch lever. '

1) If power does not turn on when loading
pack, adjust by bending the adjusting
claw downward.

4. Adjustment of Suction Plunger (See Fig. 4)
o If itis not possible to hold the fast forward

and rewind operations due to improper
position of the plunger, adjust the position
of the plunger.
To adjust, first load cassette. When cas-
sette is loaded, the holding piece (or core
plate) will come near the plunger. Now
loosen the machine screws with which the
plunger ass'y is fixed, adjust the position
of the plunger ass’y so that the holding
piece touches the plunger core and comes
maximum to the right and fix it there by
tightening the machine screws. However,
at this time take care of the following
matters.

1) If the plunger core attached to the
holding piece is too much separated
(lies too much toward the right side), it
will not be attached and thus fast for-
ward and rewind operations will not be
held.

969HX 960HX

Claw(B) Center line Claw(A)
T’ .
D Ftywheel

(Bottom biate)

Fast forward. rewind gears
Fig. 2

2) If the gear engagement is too hard and
there is no clearance between the
gears, bend the claw toward the center
line.

Power switch body

Guide arm assy

Adjusting claw
LAt ejection) 3
Switch lever

Fig. 3

2) if power does not turn off when eject-
ing pack, adjust by bending the adjusting
claw upward.

{Suctionistickingiside)

Plunger core

Machine screw
(for adjusting, fixingj

Holding piece

\—‘Plunqel ass'y

Fig. 4

2) On the contrary, if it is too much close
(lies too much toward the left side), the
holding piece will stick but the fast for-
ward or rewind operation will not be
held or if held, will get released upon
being subjected to shock.



- EXPLANATION OF IC'S: mJA7280P 051-0784-00 ,,\\ 51| power Amp.

TA7281P 051-0785-00

NRS200 051-0523-00

NRO200A-1 051-0523-02 oMY Outward Form

Absolute Maximum Ratings m
Supply Voltage Vce 15V
Power Dissipation Pd 800mwW

Electrical Characteristics {Ta=25°C, Vcc=7.5V, 300mV=0dB,
f=400Hz, NR OFF Vy,an=0dB)

)

0

ftem Symbol | MIN | TYP | MAX | Unit | NR Condition
Operation Voltage Vope 601{ 75¢ 12| V [ — T
Voltage Gain Gon 205 22(2351 @B | off zocog%@, f=400Hz Vi4o=0dB i J
ary
Output Vohage Vomax | 145 | 16 @B | on | V@, f= tkHz, THD=1% i
Total Harmonic Distartion pecs { THDwec) 005 03] % on | f=1kHz, Visun=0dB
on Maximum Ratings (Ta=25°C)
"ES s ft TV
° item Symbol | Rating | Unit
l'%zzou [ [ { ,.L Momentary supply voitage (0.2sec) | Ve surge { 45 v
@ @ @ @ B Static supply voltage Ve DC 25 \%
NR9200 Operating power voltage Vee opr 18 \
Qutput current (Momentary) Iy {peak) 45 A
I ® © @ @ @ —
I L t L L ﬂ L Power dissipation Py 25 W
+1 100k
f r r E E r Electrical Characteristics
out . (Vee=13.2V, R =40, Rg=600Q, f=1kHz, Ta=25°C)
Out ) vee 7.5¥
() ltem Symbol Condition Min. | Typ. | Max. Unit
. . . Zero signal supply current fece Vin=0 - 80 145 mA
Circuit Diagram
Poury | THD=10%, Ve=14.4V - 22 -
Qutput power Pourr | THD=10% 16 19 - w
<
@ g Porr | THD=1% 12 15 —
Bgr E Total harmoric distortion | THD,, | Poyr=4W, G,=40dB ~ | 003|025 %
S
{ R4 3300 f ] g 3 Qutput offset voltage Vorr V=0 - 0035
& 3 3 [ae
2 8‘12 %g 81E§ o @ | Voitage gain [ Vour=0dBm - 40 - dB
@ o N - _ . - -
E g o ‘unsv Noise output voltage Vyowy | Rg=0, DIN45405 noise filter 0.14 mVrms
Ripple reduction ratio R-Ryy | frpma=100HZ, V, 50, =0dBm - ~52 | —40 dB
@ @ 2 @ Output power Povrs | THD=10% 5 58 -
MSP & | Total harmonic distortion | THDy | Pour=1W - | 006|030 %
[©)] G G @ 8 § Voltage gain Gy Vour=0dBm 50 52 54 dB
£
4 ‘§ § o1 10un6Y S | Noise output voltage Vo Rg=10kQ, BW=20Hz~20kHz | — 07 15 | mVrms
b4 -
g oW, g | 2 g Ripple reduction ratio R-Rar | friome= 100HZ, Vyigeye=0dBm - -52 | —40 dB
B =
EIgg 3 A crosstalk CT | Voyr=0dBm — | -s7| - a8
o © Ca O
: input resistance Rin f=1kHz - 33 - kQ
Block Diagram

@ @ @ S veo Ripoie Vee

N
fasfg o
oo 0unBY
[ONONNO]
Pre-GND PW-GND
) @ @@ -
§ G 10ur1BV TA7280P TA7281P
K N
=
TA7411AP 051-0798-00
BrA7411AP-CLA 051-0798-01 '™ IF System
Outward Form

@ @ @ 1L4MAX

NR9200A-1 11
g
3
@
1 0
Note) Dolby and the double-D symbol are trademarks of Dolby Laboratories Licens- H A A l
ing Corporation. n u
Noise Reduction System manufacture under license from Dolby Laboratories 27 B 30 le—

Licensing Corporation.
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Function

o Differential 6 stage [F limiter amp.

o Signal meter output.

o Differential peak detection.
o Station detection.

o Band muting.

o Signal intensity muting.

Terminal Connection

Top View

BYPASS
BIAS

SD SENSE
SD OUT
Aof

MUTE
REG

DET2

GIBISIOICICICIC)

Block Diagram and Test Cir

(2 IFIN
(4) GND (IF)
(6) METER
(8) GND
(10) AF OUT
12) vee

(14) DETH
(16) IF ouT

cuit

Monttor
BW=
30kHz
sdBroct
Maximum Ratings
Item Symbol | Rating | Unit
Supply voltage Vee 16 v
Power dissipation Py 750 | mwW
Tuning indication current | |, max 20 | mA
Qutflow current I3 max 5 mA
Electrical Characteristics
<vcc=8.5v, f,=10.7MHz, Dev=+75kHz >
fn=400Hz, V,,=80dBy, SW1=A(Mute off}, SW2=off
tem Symbol Condition Min. | Typ. | Max. Unit
Supply current in no signal state §{ e Vin=0, SW1=C 10 § 135 19 mA
Limiting sensitivity Vin(lim) - 33 35 dBy
Detection output Voo 350 | 430 ] 550 | mVrms
Total harmonic distortion THD | Dev=+%225kHz, Ry=1.3k2 - 0.04 0.3 %
Signal 1o noise ratio S/N 71 8 - dB
AM rejection ratio AMR | AM=30% - 50 - dB
Vsul | Vin=0dBg - 0 03
Vsu2 | Vin=50dBy 05 15| 25
Signat meter output v
Vsu3 | Vin=70dBg 26 38 5.1
Vegd | Vin=100dBy 5.4 6.5 6.8
ATT1 {SWI1=A 35 40 45
Soft muting damping amount d8
ATTZ2 | SW1=B 4 7 1
Vol | Vin=50dBy | Ryp =7.5k0 - 35 | -
Soft muting drive voltage - Ruoz=2. 7k Py \
Vw2 | Vin=80dBy | g1 o - I -
Muting band BW,, |Raw=12k0 |SW1=C - +70 - kHz
Station detection sensitivity Vs SW2=0N, Vg =L—H 08 1 1.2 v
! Vee! | Vin=50dBy - 16 -
Station detection control voltage Rss=10k0 v
Vg2 | Vin=80dBy - 38 -
Station detection band BW,5 | Raw=12kQ - +45 - kHz
AF output resistance Ry - 5| - kQ

*TA7411AP-CLA ; 3.56~4.3(V)

969HX 96

M«PD1714G-526-12 051-0794-00 PLL Frequency Synthesizer
& Tuner Controller

I Outward Form

25.1MAX
b2 20—

SRR AR

HHHHEEHEREEE

i
| S’ S

MCARARARARAY

5 O =R
i U?EI)HHHHHHHHHHH u

2.3MAX

II  Outline

This IC, which can receive FM, MW and LW, is a compiete 1-chip controller in-

corporating a prescaler, PLL frequency synthesizer and LCD driver.

(1) Single power source, 5V+£10%.

(2) Prescaler incorporate (150MHz).

(3) PLL frequency synthesizer incorporated.

(4) LCD driver incorporated {(1/2 duty, 1/2 bias, driven by 5V 10%, frame fre-
quency : 100Hz}.

(5) Preset memory : 24 stations (FM : 12, MW : 6, LW : 6).

(6) Preset memory channel display by 7-segment number.

(7) One station each of last channel memory FM, FM(SAM)}, MW and LW. 4 sta-
tiens in total.

(8) With signal auto memory function. Independent call available using 6 stations
{auto write enable memory} of the FM preset memory.

(9) Music selection by manual tuning {M. UP/DOWN key} and auto tuning (SEEK
UP/DOWN key) (saw-tooth wave tuning, with IF counter).

(i) With AUTO VF RETUNE function.

(1) Auto tuning of the ARI (traffic information) station available.

{12 STEREO and SK display available.

19 RADIO/TAPE dual function key {4CH/APC, 5CH/MTL, 6CH/ DD).

{14 With LOUDNESS control terminal.

I  Absolute Maximum Ratings

Item Symbol Rating Unit
Supply voltage Voo —-03-+6.0| V
Input voltage v, —03~+4+Vy | V
Output voltage Vo —0.3~4+Vpp | V
QOutput sink current lg 10 mA

IV Receive Bands

Band Frequency Range Channel Space Comparative | Intermediate
Manual Auto Frequency Frequency
UKW | 87.50~108.00MHz 25kHz 50kHz 12.5kHz 10.7MHz
MW 531~ 1602kHz 9kHz SkHz 9kHz 459MHz
Lw 153~ 281kHz 1kHz tkHz 1kHz 459MHz

V  Music Select Function

(1) Auto tuning

Auto tuning is done by the SEEK UP/DOWN key. Hf this key is pressed, a search
will be performed first in the LOCAL mode. If the same key is pressed again
when reaching a tuning start frequency or halfway, the search will be performed
in the DX mode. Once received, that station will be held. When ARI and VF are
both ON, if both SD and SK signals are input at the High level in the traffic
information station search mode, that station will be received and held.

Manual tuning

Manua! tuning is done by the M. UP/DOWN key. Every time this key is pressed,
a frequency will be increased or decreased step by step. If it is kept pressed
for 500ms or more, fast forwaring will be performed at a speed of 50~80ms
per step until the key is released.

S

VI Terminal Connection

AV J*
] /Ercom
56T COMO
ST sorkso | |
54 S1/KS1 —’
[STRSZ)
[earkes)

(51 54/7KS2 ]
$5/K55
49] 56

Key In

Key Scan Qut

VCO [AM]
V€O (FM]

° _/// S12

N

2
&
LCD Drive Output

=

=

\

X 24
X! 25

4 Pins 26 and 58 are internally connected.




Vi Terminal Description VI Key Matrix

Pin No.| Symbol |I/O Function IN K3 K2 K1 KO
- ouT 59Pin 60Pin 61Pin 62Pin
1 N.C. ~— { Notin use.
2 EO1 PLL error output terminals. When devided VCO output is higher than KSQ @ @ @
3 €02 O | a reference frequency, "H’" is output from these terminals, and when 55Pin M3 M2 M1
it is lower, L' is output. When they coincide with each other, float- KS1 @ ® @ @
ing occurs. Use either EO1 or EO2 because same wave form is output 54Pin LD M6/ 00 MS5/MTL M4/APC
from them.
KS2 *1|® *2 1 (0 ®
4_|cNo — | Ground. 53Pin VF/M.DN TM/M.UP DOWN up
5 VCO(AM) I | Inputs VCO output of 0.6 to 15MHz (0.3 Vp-p MIN.). KS3 @ @ @ @
6 VCO(FM) I | Inputs VCO output of 15 to 150MHz (0.5 Vp-p MIN.). 52Pin SAM PSS BND ST
7 CE | | Select signal input terminal of a device. Set to "H" when you make KS5 @ ®
the device function normally, and set to "L’ when you do not use it. 50Pin ll B.S ARI{
8 GND — | Ground.
9 DOLBY O | DOLBY ON/OFF seiector output terminal. “"H”" when DOLBY is turned
on, and "L when turned off. Corresponding to the DOLBY ON/QOFF : Momentary Sw. : Diode Sw.
key, DOLBY is turned off{""L") when Vy, is turned on. (See Momentary
Sw. No. ®) 1 %2
10 MTL O | METAL ON/OFF selector output terminal. "H' when METAL is turned with ARl — VF with ARl - TM
on, and "L when turned off.Corresponding to the METAL ON/OFF without ARl — M.DN without ARI — M.UP
key, METAL is turned off{"L") when Vy, is turned on. (See Momentary
Sw. No. (&)
11 APC O | APC ON/OFF selector output terminal. "H" when APC is turned on,
and "L when turned off. Corresponding to the APC ON/OFF key,
APC@is turned off{'L") when Vy, is turned on. {See Momentary Sw. (I) Diode Sw.
No. @)
No. | Sw. i
12 TR | | Cassette pack-in detect input terminal. Pulls up through a transistor W name Function
switch. Judges "'L" as cassette pack-in. a@® ARI This switch sets whether the AR mode is enabled/disabled.
- e - Open ; ARl mode disabled
13 SK 1 gﬁ;?v“:;ydfsg;x: :Z;r;:’r::!g F\’:,ll.ldges L as the SK station. Short-circuit by diode : ARI mode enabled
@ | B is swi ‘
14 ST | | ST station detect input terminal. Pulls up by being connected to the @ § This SWI,'Ch selects a reception band. (See Momentary Sw. No. (3)
g e . N Open ; UKW — MW — LW — UKW -.....
ST IND terminal of MPX IC. Judges "L” as the ST station. Displays Short-circuit by diode : UKW — MW
by LCD only when executing in the ST ON mode, with FM d Yy diode - — UKW — MW ...
{See Momentary Sw. No. {2)
15 SD | | Station select input terminal when auto tuning is performed. Stops
when SD=IF count=1. in the VF mode, it stops when SD=IF count
=5K=1.
16 AM IF | | AM F signal input terminal. (2) Momentary Sw
17 FMIF I | FM IF signal input terminal. .
= = No. | Sw. name Function
- - - [0} M1 Preset memory write/calt key. FM, MW and LW can be independently memo-
19 | FR I | Tape run t?lvlrvectlon detect input terminal. Valid when the pin 12(T/R) @ M2 rized for one key. There are 24 stations in total; 6 channels for FM, & for FM
is "L". "L" in the FOW mode, and "H" in the REV mode @ | w3 SAM, 6 for MW and 6 for LW. Valid only in the RADIO mode.
20 MUTE O | Output terminal to eliminate a shock noise when the PLL unit is ,\:\ Ma {1} When calling
unlocked. Active "L, & For exampie, if the M1 key is pressed and it is released within 2 seconds
® M5 with the FM band selected, a frequency memorized there will be caiied upon
21 LOUD O | LOUDNESS ON/OFF selector output terminal. “H™ in the LOUDNESS ® M6 its release.
ON mode, and "L in the LOUDNESS OFF mode. Corresponding to When the key is pressed during auto tuning, the frequency is called upon
the LOUDNESS ON/OFF key, LOUDNESS is turned off("L"") when Vo, pressing, because a write action is disabled.
is turned on. (See Momentary Sw. No. @) (2) When writing
22 ATL For example, if the M3 key is kept pressed for 2 seconds or more with the

MW band selected, a frequency being displayed will be written to M3. The
23 ATO SEEK mode and TAPE mode disable a write action.

24 X0 This is a connection terminal for a crystal oscillator. Connect a 4.5 @ APC APC ON/OFF selector switch.
25 xI | | MHz crystal to it. Adjust the osciliation frequency while observing the (See Terminat Description Pin No. 11}
X0 terminal. ® | MTL | METAL ON/OFF selector switch. ' '
26 Voo — | This is the power supply terminal of the device. When the device {See Terminai Description Pin No. 10} Valid only when playing a tape
+ y N
operates, a voltage of 5V 10% will be supplied. ® nn DOLBY ON/OFF seloctor switeh,
27 |VF O | VF ON/OFF selector output terminal. "L in the VF ON mode, and “H" {See Terminal Description Pin No. 9)
in the VF OFF mode. Corresponding to the VF ON/OFF key, VF is — 1 N "
turned off("H") when V,, is turned on. Valid only in case of FM. (See @ LD LOUDNESS ON/QOFF selector kgv. if this key is pressed durmg auto tuning,
Momentary Sw. No. @) LOUDNESS QN/OFF can be shifted from ON to OFF and vice versa without
stopping tuning. (See Terminal Description Pin No. 21)
28 DXLOCAL | O | Auto DX/LOCAL terminal in auto tuning such as SEEK, AUTO STORE, — - — - N -
and s0 on. Valid in all bands of FM, MW and LW. “H" in the LOCAL & VF () AF.KI‘ON is spez.:med in initial setting, this key vy|ll become valid only whgn
mode, and "L in the DX (normal reception] made. receiving FM. With the key turned on, a display is made by the LCD oqlv in
case of the FM mode. VF is held ON also when the FM mode is set again by
29 STON O | Stereo/monaurat selector output terminal. "H” in the STEREQ ON changing raception bands after turning VF on in the FM mode.
< mode, and "L" in the STEREQ OFF mode {forced monaural). Corre- With VF turned on, auto tuning stops when SD=IF count=SK=1. It does
sponding to the STEREQ ON/OFF key, the STEREO ON ({"H") mode is not stop by pressing this key during auto tuning. (See Terminal Description
set when Vo, is turned on. Valid only when FM is received. Pin No. 27}

(2) VF auto retuning is performed (SEEK UP) under the following condition:

30 ND1 Band seiect signal output terminal. Output i de as follows: gkl :
BA o and se gnal output termin putis ma in the VF ON mode, 5K - SD is sampled every 2 Eonds ichecks 200 times
31 BAND2 Terminal | ganD1 | BAND2 every 10ms, and judges as the Low level when SK - SD=0 in 101 check
Band times or more). If the Low level continues 12 times (24 seconds), auto
™ " H tuning wilt start. When SK - SD sampling is at the High level, a Low level
count so far is cleared and a new Low level count starts from the next one.
MW L H (3) a) In the FM mode, if 5K - SD=0 when shifting VF from OFF to ON, re-
tuning will be done without counting. Counting will start without retuning,
W L L if 5K - SD=1.
b) In the FM mode, If you return to FM-VF ON mode by calling a preset
32 S23 O | Segment signal output terminal to the LCD panel. channel or M.UPL[_)OWN or by changing bands, PLL lock will be detected.
4‘9 Sé After 500ms, if SK - SD=0, VF retuning will be performed without count-
ing, and if SK - SD=1, counting will start without retuning.
550 SE/:(SS o Ter‘n_nnaf vr::ltc(rmsomzms;eg‘vpe)nt signal to the LCD panel and key @ ™ Tuning mode selector key. By changing over this key, the UP/DOWN key is
§5 | soKSO matrix signal. {see Key Matrix changed over to the SEEK UP/DOWN key and M.UP/M.DOWN key.
56 CcoMo . . M. DN | Channel UP/DOWN key. Every time this key is pressed, a frequency is increased
O | Common signal output terminal to the LCD panel. ® M.UP | (M.UP} or decreased {M.DOWN) by 1 step. If this key is kept pressed for 0.5
s7 com1 second or more, fast forwarding will be performed at the following intervals
58 Voo — | See Pin No. 26. until the key is released.
P FM  mode : About 52ms
K3 MW :
GSZ § I | Key matrix signal input terminal. {See Key Matrix) Lw :Zgz : :ggﬁt gim:
KO g y
If the M.UP key is pressed at an upper limit frequency, the frequency will jump
gi NC. _ | Noet in use. 1o a lower limit one, and if the M.DOWN key is pressed at the lower limit fre-
quency, the frequency will jump to the upper limit one.

-7~
MC-Service
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Feature

BLA2220 051-0739-00 ARI System SK TYPE

(Tentative Standard)

Figure

304

]

-85

10

Functions

(1) SK operation

{2) MUTING SW

(3) OSC-STOP SW :

(4) DK and BK
output

(5) SK-STOP

(8) Turn-ON level

control

2.54

| L 127

: LED display through AND using 57kHz {SK} and 23.75 to
53.98Hz (BK).

Voice output control (Muting) through AND using above fre-
guencies.

: When Pin 4 is set to GND, signal is put in the through mode

regardless’ existence of SK and BK. LED display is available in

the SK and BK operations.

When voltage (5V to Vcc —1.4V) is applied to Pin 20, the

oscillating circuit stops and signal is put in the through mode.

{LED turns OFF).

: The system contains a 57kHz AM detect circuit to send DK
and BK signals. In the OSC-STOP mode, the system stops
detect operation.

. When frequency of 57kHz (SK} exists, voltage at Pin 16 turns
LOW. This function is used as the STOP signai in the auto
search mode.

(When 57kHz (SK} exists: V16=0V)
{(When §7kHz (SK) does not exist: V16=3.6V}

: When voltage is applied to Pin 17, 57kHz {SK} detect level
goes upward.

This function is used to prevent LEDs from turning ON with
weak signals.

969HX 96

SK SENSITIVITY
18
L.P.F. CONDENSOR TERMINAL

L.P.F. CONDENSOR TERMINAL{ 244 20,

(22) CRYSTAL TERMINAL

No. | Sw. name Function
(1) The system uses 456kHz ceramic oscillator and 57kHz BPF, which have
@ [ DOWN fxryl‘me)“scga“f:"?ace is i"‘C’ZaSEd °; dxy‘\'“se“: (FM - E;Ok;in:, s"wh: 9kHz, materialized no need of adjustment of the freerun frequency and coil.
up : z), an counts are detected. When returning to y changing 2) The system contai ; e A X N
o bands during SEEK UP/DOWN operation, if CE is set to the Low level once, and 2 opera:;ones OEOSIEB ::ngKS ?:a(')rg::ef; (:)I:eci/"etn?l::)‘a?f\ﬂ:gti::hwtzg anDtShe(ofr\:’S
then, back to the High level, a search will not stop even if the TAPE mode is . N ‘
put into effect during SEEK UP/DOWN operation. system) is received. i ) )
When both AR and VF are "ON", the traffic information station (VF) is {3) Turn-ON level may be altered by changing C.R installed outside the BPF.
searched. If either of them is "OFF", a normal broad casting station will be (4) Only SK can be detected in the auto search mode (through SK-STOP terminal at
searched. Pin 16).
If this key is pressed, a search will be performed in the upward (SEEK UP) and (5) Turn-ON level may be raised by applying DC voltage {through VL-CONT terminal
downward (SEEK DOWN) directions from the frequency being received in the at Pin 17).
LOCAL mode.
As a result, if no station is found before reaching the frequency where you B : _ a
started a search initially, the station will be searched in the DX mode the next Agsol|ut3 INIaleum Ravtmgs (Ta VZS C) 6V
time on, skipping the initial frequency. Once again, when you come to the in- upply Voltage ce { 1-10 1
itial frequency, SD will be detected as to the initial frequency as waell this time. Vien 16V
i the same key is pressed again during a search in the LOCAL mode, a search Input Current Id TmA
will be performed in the DX mode from the frequency next to the initial one. Lamp Drive Current In 30mA
Since the frequency may greatly change in this case, intervals of 250 to 375ms Power Dissipation Pp 574mwW
have been provided before detecting SD after outputting an N value {frequency
division ratio), same as in changing over from the upper limit frequency to the Electrical Characteristics (Ta=25°C, Vcc=8V, Vin=200mV, L+R=85%,
tower limit frequency and vice versa. When a search is being performed in the _ o ko, _
DX mode, "DX" is displayed on the LCD panel. 19kHz=10%, 57kHz=5%, f=1 kHz)
On the other hand, in the traffic information station search mode, if any high- SPEC
level input is made, the SD and SK signals will stop at that frequency. Item Symbol Condition Unit
in normal search mode, only the SD signal stops at the High leve!. When stop- MIN TYP. | MAX
ped Fiuring a sgarch .in the DX mode, the "DX” qisplay disappears, and the Non-signal current lcco 17 2% 24 | mA
receive mode is forcibly turned to the DX mode, | when a
occurred during a search in the LOCAL mode. Input resistance f — ok | — [0
@ ST STEREO/MONAURAL selector key for the FM band. Even if this key is pressed SK detect level Vsx f=57kHz, input Pin 2 25 36 55| mv
during auto tuning, STEREQ/MONAURAL can be changed over without stop- _
ping tguning. (See Terminal Description Pin No. 14) SK Hysteresis husk f=57kHz, Input Pin 2 — 5§51 — [ d8
@ BND Reception band selector key. Every time this key is pressed, the reception band 8K detect level Vi #=23 75Kz, Input Pin 12 — 7 — ™
changes as follows: (See Diode Sw. No. @) BK hysteresis h.ak £=23.75Hz, Input Pin 12 — 3 — | dB
w n’.?;? —B.'SM‘\)/(/tT LDxd_Ei ;V;I(l:;:vh.f?pen, Capture range CR f=57kHz, Vix=10mv — 112 — | %
(2) When B.S of the Diode switch is short-circuited; Qutput level Vorr | = 1kHz, Viy=200mV 1471 210 {294 | mV
UKW — MW — UKW — MW ...
DK output level Voox | f=57kHz. Vix=10mV. 125Hz, 30%mod 27 38 54 | mv
@ PSS I this key is pressed, scanning of preset channels will start sequentially from
the channel 1. If SD=1 (SD=SK=1 in the VF mode), subsequent channels will Total harmonic distortion | THD | f=icHz, Vin=200mV — 013 | 05} %
be sequentially received after stopping at that channe! for about 5 seconds. If Signal attenuation degree | MUTE | f=1kHz, Viy=200mV, DIN/AUDIO fitter 60 | =75 a8
the key is pressed again, scanning will stop at that channel. In the SAM mode,
a secondary memory is scanned, if this key is pressed during a preset call, Free -run frequency Fo Pin2: C=GND at CSB456F11{TYR} 4511 454.8 14585 | kHz
scanning will start from the next channel
@ SAM Normally, the FM station memory has 1 to 6 channels. However, if the SAM
mode is set by pressing this ksy, those channels can be automatically written Terminal Connection
and called. {only when receiving FM}
(1) Calling procedure
if the SAM key is pressed and released within 2 seconds, the secondary
memory (to be referred to as S.M hereinafter) can be called and the SAM ™~
disptay will light up. At this time, the channel 1 can be called by pressing vee @
M1, M2 by pressing M2, thus up to the channel 8 by pressing respective @ COMPOSITE SIGNAL INPUT
keys. COMPOSITE SIGNAL OUTPUT @
If the SAM key is pressed again and released within 2 seconds, S.M call @ MUTE CONTROL
will be cancelled and you will return to a frequency selected immediately SK FILTER INPUT @
before pressing this key. The last channel in the S.M mode is also held. @ COMPOSITE SIGNAL OUTPUT (FROM MUTE)
{2) Writing procedure SK FILTER OUTPUT @
Regardless of whether it is the SAM mode or not, if the SAM key is kept @ BK/DK OUTPUT
pressed for 2 seconds or more, the SAM display will flickers and seek-up
operation will start (first time in the LOCAL mode, and the second time on SK SIGNAL INPUT @
in the DX mode). @ GND
If there is any station existing, the channels will be automatically memorized SK LAMP @
sequentially from the channel 1 up to the channel 6. @ BK/DK iNPUT
After memorizing up to the channel 6, operation stops with the channel 1 BK/DK INPUT (INV.) @
called. if the SAM key is pressed again during the seek-up operation, the @ DK REMOVAL CIRCUIT
channel 1 will be called stopping the operation. In DX seek operation, a fre- BK SMOOTHING @
quency same as one memorized in the LOCAL mode is skipped. C @ SK DETECT OUTPUT
17,
)
21 \J

Name of terminal Function

1 Ve Supply terminal. The recommended voltage is BV.

2 | COMPOSITE SIGNAL
INPUT

input of a composite signal.

3 |COMPOSITE SIGNAL | Output of a composite signal amplified in the IC.

QUTPUT

4 | MUTE CONTROL When no BK/DK signal exists with this terminal set
to OPEN, mute is applied to the composite signal
output at Pin 6. When this terminal is set to GND,

no mute operation is performed.

5 | SK FILTER INPUT Input terminal of filter for SK signal

detection.

amplifier

6 | COMPOSITE SIGNAL
OUT (FROM MUTE)

Muting output terminal of composite signal (See
description on Pin 4).

7 |SKFILTER QUTPUT | Qutput terminal of filter amplifier for SK signal

detection,

8 | BK/DK QUTPUT Output of SK signal detected in the AM mode

9 | SK SIGNAL INPUT Receives SK signal separated from composite signal.

GND For grounding.

SK LAMP Turns a lamp on when SK and BK signals are

detected simuitaneously.

*



No. Terminal Name

Function

12 | BK/DK INPUT

Receives BK and DK signals.

13 | BK/DK INPUT (INV))

Inverted input terminal of BK and DK signals.
Normally not used.

14 | DK removal terminal

Connects L.P.F. condensor to reject DK signal.

15 | BK smoothing

Connects L.P.F. condensor to smooth a rectified BK
signal.

16 | SK DETECT OUTPUT

Sends 'High'* when SK signal exists.

17 | SK SENSITIVITY

Normally set to OPEN. When voltage is applied, SK
signal detect sensitivity drops.

Terminal Connection

Vee

COMPOSITE SIGNAL INPUT (PLL)

LEFT CHANNEL OUTPUT

HIGH CUT CONTROL TERMINAL

GND

PILOT DETECT CAPACITOR TERMINAL @

(2) COMPOSITE SIGNAL INPUT (MPX)
(4) HIGH CUT CAPACITOR TERMINAL
(6) RIGHT CHANNEL OUTPUT

STEREO NOISE CONTROL

@R @®®

[10) STEREO LAMP DRIVER

18 | L.P.F. condensor Terminal used to connect a condensor constituting PILOT CANCEL SIGNAL OUTPUT @
i | terminal L.P.F. When DC voltage of 5V to Vec —1.4V is (14) PHASE DETECT C.R. TERMINAL
21 applied to Pin 20, V.C.O. stops. PHASE DETECT C.R. TERMINAL @
16) OSC CRYSTAL TERMINAL
22 | Crystal terminal Connects crystal or ceramic resonator. ~NL
No. Name of terminal Function
HWLA3430 051-0733-00 FM MPX (Tentative Standard)
1 Vce Connected to power supply.

Feature 2 | Composite signal input | Composite signal input terminal to MPX unit.
FM stereo multiplexer built in functions as pilot canceller, stereo noise controller, (MPX)
high frequency cut controller and automatic changer between stereo and monaural. L .

3 | Composite signal input Composite signal input terminal to PLL unit.

Figure (PLL)

4 High-cut condensor Connects a condensor to improve S/N ratio on
’ 24.2 | — 3.25}— terminal audio sensitivity by attenuating high-pass of voice
| signal in the weak electric field.
[}
! 5 | Left channel output Generates voice signal in the left channel.
i
n X .
> © 6 | Right channel output Generates voice signal in the right channel.
10 16 1 7 | High-cut control (HCC) | When voltage applied to this terminal is dropped
down to about 1.0V or less (when Vcc=10V),
\ 7kHz or more of the main signal (Monaural signal)
is dropped, so that S/N ratio for the audio
sensitivity may be improved. When voltage of 7V
| or more is applied to this terminal, V.C.O. oscilla-
1 T Y tion is stopped, putting the system in the forcible
LS 1 I monaural mode. In this case, HCC and SNC
= —= 3.0 — .
'4 [ 3.0 become not operatable.

Absolute Maximum Ratings (Ta=25°C) 8 | Stereo noise control As voltage applied to this terminal is d‘ecreasgd
Supply Voltage Vee 16V (SNC) gradually, output of SUB DETECTOR (d}afferen!lal
Lamp Drive Current Io 30mA signal) @rops gradually, so that the voice signal
Power Dissipation Pp 520mW outpyt is put nearly in the monaural mode,

providing the favourable S/N ratio in the weak
electric field.

Electrical Characteristics (Ta=25°C, Vcc=10V, Vi=300mV, f=1kHz

o . ! . 9 ND F oundin
L+R=90%, PILOT=10%) 6 or grounding
Item Symbol Condition Min. | Typ. | Max. | Unit 10 | Stereo lamp driver Absorbs the stereo lamp drive current of up to
Non-signal current lcco No input 28 38| mA 30mA.
Channel separation Sep 40 50 dB 11 | Pilot detect condensor Connects a condensor for detection of the pilot
Total harmonic distortion THD Monaural 007| 0.2 % 12 | terminal signal.
Main 007] 02| % 13 | Pilot cancel signal Generates a faulse triangular wave of 19kHz to
Lamp turn-ON level Vi L+R=90%, PILOT=10% 60 85| 120 | mv output cancel the pilot signal.
Lamp hysteresis hy 3 6|9 14 | Phase detect C.R. Connects C.R. for phase detection.
Capture range CR +1 % 15 | terminal
Output signal level Vo sub 150 | 215 | 300 | mV N
16 | OSC CRYSTAL terminal | Connects a oscillating crystal or ceramic resonator
Signal/noise ratio S/N Rg=20k 68 74 dB
Rg=10kQ 70| 78 dB
Input resistance (Pin 2) ri 20 ka Block Di
C lagra
SCA reject ratio SCArej 80 dB o gram
Allowable input voltage Vi THD=1% Rg=20kQ 700 | 800 mV
+ COMPOSITE
THD=1% Rg=10kn 450 L% g HIGH CUT C. . 4_7_1[]
grqe.:utput attenuation Att SNC t’B ; o GOV%, PILOT = 10% -85(-30|-03 dB 2; 4 @ 14 15 16
SNC output voltage Vo sub Y—u=;g§s, PILOT = 10% 5| mv §
g Pt attenuation AtHCCH) | V1RO g0%. piLoT=10% |- 150| -60|-0.5| dB @
A HCCR) | Y77 DGow, piLoT =10% -20 0] @8
Supply voltage ripple Rr 35 dR @
fopecon a VOLTAG mor | [ FF |
VCC STOP voltage 73 v 59 stagl. | T 19k B E - <
Channel balance 05| 15| dB E‘é 0°1£90°
Pilot cancelling degree 20 27 dB DE%D, VAN g&ﬁ?gg \5’190%
Stereo amplifier current m’,’;‘;’,“‘,’"‘ stereo operating 1.0 mA @ _‘ DEMO. I
Sawration voltage (Pin 10) I, =10mA 1.0 Vv E MATRIX

5 @ 8
Lch OUT Reh OUT SNC

969HX 960HX
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(12) PILOT DETECT CAPACITOR TERMINAL

HMHA12438FP 051-0730-00 FM FRONTEND

Absolute Maximum Ratings
Supply Voltage Vee 10V (Ta=25C)
Power Dissipation Pp 300mW (Ta=75C)

Electrical Characteristics
(Vcc=8.2V, fc=98MHz, f.=400Hz, Af=+ 75kHz, Ta=25°C)

Power Gain PG (Input=40dBy, 750/9pin Load=3300) 48.5d8
Signal/Noise S/N (input=100dB/with 400Hz H.P.F.) 84.0d8
-0SC Buffer Output Vosc  (fosc=108.7MHz, Load=750) 145mV

AGC In Threshold Viam  (Voltage of 11pin when 10pin turns to 6V) 2.1V
AGC Output High level Viewr (No input signal, 11pin=0V) 7.4V
AGC Output Low level Vixwy  (No input signal, 11pin=3V) 0.05v
AM Reduction Ratio AMRR (Input=60dBy, 1kHz, 30% mod) 50dB
Quieting Sensitivity Us (S/N=40dB) 18dBy

Block Diagram

o_”.@.. MIX

Figure

EMMB3756 051-0526-00 Constant-voltage Source

MB3756 is an monolithic integrated circuit for a constant-voltage power source
1t*has 3 output terminals. With these 3 output terminals, it is possible to obtain the
stabilized output of an alternate changeover function by an external control signal
Noises, which tend to be generated by changeover, is prevented by an internal
circuit, thus making easy the changeover of transmission/reception and AM/FM in
CB.

Terminal Layout (Top View)

5 — Vot
[¢] p——R¢
[6—== Vot
C) 5 7= CONTROL
D—J
P Vier
[ vor
Maximum Ratings (Tx=25°C)
Item Symbol Rating Unit
Supply voltage Vin 18 \
1% w
Power dissipation Po
4% % w
Operating temperature Tor —20~+75 °C
Storage temperature Tstg —55~+125 °C
*  No Heat Sink Tas70°C

* % Infinite Heat Sink Tcs70°C

969HX 960HX

Electric Characteristics (TA=25°C, Vin=14V, RLo=RL1=200Q,

RL2=100Q)
item Symbol Condition Min | Typ | Max | Unit
Bias current Is Visn=18V - 6 10 | mA
Ripple suppression f=100Hz - 60 | - dB
Output noise voltage 10Hzsf=100kHz, Cx=10uF - 40 | - uV
Min. 170 voltage difference | Vix—Vo - 17| - Vv
Output voltage Vouuw Vic=0.8V o — |02 \
{control input at L level) Vouw Vic=0.8V 78|82|86]| V
Output voltage Vouw Vi¢c=2.0V 788286 \
(control input at H level) Vo Vic=2.0V ol - 0.2 \Y
AN6262 051-0566-00
lﬁmggggN 8:} :8:2?:33 MUSIC INTERVAL DETECTION IC
AN6263N 051-0561-01

Drawing of General View

Terminal Connection Diagram

6.0~

S
—
=
ey |
—
—
T
—
T N—
|
334245

Table of Modes

AN6263

A Mode
Time constant setting AN6262,N | AN6263.N
input terminal i OFF OFF
E] A Mode setting
-:_-' o | terminal L|H| PLAY FF/RWD
H|L | FF/RWD PLAY
E Output terminal
H|H OFF OFF

2] GND

< I Power terminal

] Detection of Music interval
ON OFF input terminal

E] Feedback terminal

—] Sound signal
input terminal

Description of Terminal

1 | Sound signal input Sound signal is input
2 | Feedback terminal Sound signal amplifier feedback terminal
3 | Music interval detection ON/OFF | When "H'' is input, Music interval detect-
ing function is actuated.
4 | Power terminal
GND
6 | Output When the Music interval is detected, "H"'
pulse is output.
7 | Mode setting B Modes of OFF, PLAY and FF/REW are
8 | Mode setting A set. Refer to Table of Modes.
Time constant setting Sets the oscillation cycle of oscillator which
specifies the timing of IC function. Refer
to Summary of Functions.

Block Diagram

Sound

. i > Waveform
signal input @ shaping circuit
Feedback (3

Mode setting

Music interval

N =
ovorr 3 (D (®
[ [

udl
©)

GND

Vee Time constant
setting

Control circuit —’@ Output
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When the Music interval detection ON/OFF terminal (3 pins) is set to “H", the IC
is reset at the “'rise’” and the output (6 pins) becomes L. Then, the sound signal is
changed into the pulse by the waveform shaping circuit, but when this pulse is input
into the control circuit of 3968 * 1 pcs, the IC recognizes the existence of a curve.
Then, while 3712 %2 pcs of output pulses from the oscillator are being output, the IC
assumes that there is a music interval, if there is no pulse by the sound signal while
3712 *2 pes of output pulse of oscillation are being output, and "'H'" is output (pin 6)
only while 265 pcs of output pulse from the oscillator are being output.

* 1 : 384 pcsin FF/RWD
*2: 128 pcsin FF/RWD

The period Tosc of oscillator is decided as follows by the capacity C of the con-

densor connected to the time constant setting terminal (pin 9).
Tosc=(8.64+1.9) C (msec)

Absolute Maximum Ratings (Ta=25°C)

Rating
ftem Symbol ™" AN6262 | ANG262N | YNt
AN6263 ANB263N
Power voltage Vce 16 16 \%
Power current Iy 21.0 28.0 mA
Allowable loss Py 420 450 mW
Output current I 150 150 mA

Electrical Characteristics (Unless specified otherwise,
Vce=4.5~16V, Ta=-30"~80°C)

Test Allowable value
No item Symbol | ot Condition Unit Note
min typ. | max.
DC Inspec-
1 | Power current lec 125 210 | mA | tem
2| Oscilltion frequency fose |1 [VSPTY ov 09| 12 | 147 K
3 | Signal detection level Vin 1 x']":\/‘gk;e vizov | 17 27 [ mVrms
4 | Music nterval ON/OFF level | Vi s 1 16| v |DXiec
Music interval detection OFF
5 | outflow current b -2 -06| mA
Mode switching level 7
6 | terminal ¢ Vis . 150V
Mode switching level 8
T | e svenng Vi 10 15 V
Mode switching circutt outflow
8 | current 7 lermngnal k -12 -06) mA
Mode switching circuit outflow
9 | current 8 terminal h -12 ~06 | mA
MLBO354 051-0619-00 LOUDNESS with MUTING
Absolute Maximum Ratings (Ta=25°C)
Supply Voltage Vce, +20V
Vcee +16V
Electrical Characteristics (Ta=25°C)
Volue
Item Symbol Condition Unit
min typ. max.

f=100H

r4
vir | U eRs) =0dB -05| -0.1|+05| dB

Frequency Range
viz |11 e | -05|-01|+0s| a8
f=100Hz

oL |[Swi 2B +6.0 | +12.0 dB

SW4 : OFF—ON

Loudness Effect

SW1, 2B
GL2 | 3w3 ~—OFF +40| +5.5 dB

SW4 : OFF—ON

f=1kHz
ei=100mV
SW1, 2—-A 40 56 dB
SW4  —OFF
SW3 : OFF—ON

Muting Effect Gy

ei=100mV
SW1, 2—A -50 | —-63 dB
SW3, 4—~0OFF

Cross Talk Ge

f=1kHz

l 0.05 0.2 %
Tortal Harmonic | 1 4p Vour=400mv
Distortion R

f=1kHz
Vorr=1.2V 0.2 1.0 %

Input : Short 0.1 0.5

Offset Noise Vx mVrms

ei=100mV
W1, 2—A 400 | 470

g mVrms
SW3, 4—OFF

Voltage Gain Gv

—11 -

Test Circuit

f=1kHz
100mVvrms

Llo]o]

1k% % 10k % 470
Vet =132 + 0.1Voc
vee2=5+0.1Voc Sw3iswa

Circuit Diagram

TRis ~®
£ 36800
IS
T Q9
Q8
M 3
R15 SOxb e 1
secse g B, &z01
5 @
R16 ;E ai:?”
seks §) 380 ®
—-{{aw0
E._ Qn
b3 R23
5] Jesw
®
Q1,2.25C3326 or 25D1306  Q3.4.56.7.8.10 . 25C2812 or 25C2712
Q9,11 25A1179 or 25A1162  ZD1. RDB2MB R, - 5%
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BPARTS LIST:

©Electrical section
©MAIN PW.B

REF.NO. | PART NO. (ORDER NO.) DESCRIPTION  |QTY REF.NO. | PART NO. (ORDER NO.) DESCRIPTION | Q'TY
Dégggz 001-0330-00 Diode (18S119) 25 || 125200301 ZranSiétor (RNT20T) )

33334340 : Caroa71.273201 | 043-0020-20 | Geramic gapacitor 4
Dasazeszs | 001-0360-00 Diode (S5566B) 3 Coo.100 160-5612-05 Gergmic sapacitor P
Dis 001-0361-00 | Diode (1SS198) 1 Cigirarat | 171-1023-06 | i caRaeT 5
Dssy 001-0423-19 | Diode (MA4056) 1 25478192 5 i i
Daosszt 001-0423-23 Diode (MA4082) 2 Cé%%ﬁi‘fé&? 171-1033-06 (CC%BE"? SRsC 19
Diis 001-0423-25 | Diode (MA4100) 1 Ciz7.008 171-1533-06 | o arpiecapaceT
TH, 002-0200-00 | Thermistor (10kQ) 1 Cazszean | 171-2233-06 | AR
IFTa102 005-0978-00 ! IF-transformer 2 Casssozeezss | 171-3323-06 | Geramis capacitor 2
IFT, 100 005-0979-00 ; IF-transformer 2 : . )
Loz 009-0642-00 | Choke ] | Gk, | 171473306 Cos7ur e se | 1
Lao 010-2046-16 Coil (4.7,H) 1 Cs.ios 174-1000-13 Geramic capacitor 2
Ly 010-2046-17 | Coil (5.64H) 1 Cairais 174-2200-13 Ceramic capaitor 2
VRi101 012-3808-00 | (o5 ble resistor 2 || Cazeaas 173-1042-10 | flyegter capacitor | 3
VR 012-3808-05 | \eriable resistor 1 Cassaer 173-1542-10 | felyesier gapacitor | 5
VR, 012-3808-06 | Vasable resistor 1 Cosazszsozes | 173-2242-10 | ohysster gapacitor | 4
VR, 012-3808-11 | S els resistor 1 Ca07.208 173-6821-10 | oyssier egacitor | 2
VRz01.202 012-3939-07 | \ariable resistor 2 Cont 042-0201-01 | Electrolytic capacitor | 1
CCTan 050-0077-03 | Component circuit 1 Cagsasnae2263 | 042-0356-00 | Elecinolyiic capacitor | g
1C 20 051-0267-55 | IC («PD4066BG) 1 Csis 042-0358-00 ! Bt s gapacitor | 4
IC 304 051-0296-00 IC (TA78LOO6AP) 1 518882280585 | 179-1073-21 ﬁ'gc\;qogchF)cgpacitor 9
1Con 051-0301-02 ; IC (M51522AL) 1 Cuus 179-1073-22 | Electrolytic capacitor | 4
1C 03,302 051-0478-00 ! IC (NJDB506S) 2 Ca1a.306 179-1073-32 ! Bt aGie capacitor | 2
1C 05 051-0523-02 | IC (NR9200A-1) 1 Casoas: 179-2263-32 | Electrolviic capacitor |
ICs03 051-0526-00 ! IC (MB3756) 1 Cazeasnt 179-2273-21 | Electrolytic capacitor |
'C, 051-0541-00 Ic 1 || Cau 179-2273-22 | Eleciralysic capacitor | ¢
ICa02 051-0561-01 ! IC (AN6263N) 1 Con 179-2283-31 Electrolytic gopacitor| 4
1C 06 051-0606-00 IC (BT3S501) 1 Cas 179-4773-23 ﬂgﬁ}g\gfmcgpaciwr 1
ICy07 051-0619-00 ! IC (LBO354) 1 Caorz26 182-1053-62 | Electrolytic capacitor [
1C200 051-0784-00 | IC (TA7280P) 1 Cyojorzzz | 182-1053-63 | Electrolytic gapacitor | 7
1C 208 051-0785-00 | IC (TA7281P) 1 Cirtosser 182-1063-32 | Elecirolvtic gapacitor | 3
1Cs01 051-0794-00 | IC (uPD1714G-526-12) | 1 383385 | 182-1063-33 Electrolvtic capacitor | g
ICy01 051-0798-01 | IC (TA7411AP-CLA) | 2 Cuz0230 182-2243-62 | Hlectrolysicsagacttor| 2
SUP, 060-0122-00 Surge protector 1 Cioun 182-2253-62 (Esleoti}rzélzv‘t‘ig)%agacitor D)
Xs01 061-1053-61 ! Crystal (4.5MHz) 1 Coee 182-3363-22 | Electroivtic capacitor | 4
Quoiamzzis | 100-1175-00 | (ZeA11T5) 3 || Cassase 182-4753-53 | Electrolytic capacitor | 5
Qggss | 101-0911-00 | GZSTrmeam | 2 ||[Coswe | 182476332 | Bevays S| 2
s 102-1846-00 ngﬁfsstgéoﬁs’ ! Cilssossoe213 | 183-1053-62 Electrolytic capacitor | 14
Qa0 102-2458-25 | ansistoty) 1 Bgi s i (50V14F) USS
Qlos~s08 102-2458-28 | 2883788aR) 3 | [Cuzzarsane | 183-1063-32 Eledinytis capacitor | 4
Cigisie | 102-2458-50 ¢ B ev.arey | 7 || Ciesar 183-2243-62 | Hlectrolytic capacitor
Quir__| 102245851 | GefiShoney | 2 |[Cw | 183226352 BEvaaLs |
Qs | 102-3400-00 | RSt AC) 8 || Caos 183-3343-62 | Hisctrolyiic capagitor |
() 103-1450-50 : et sT) 3 Com 183-4743-62 | Hlectrolytic capacitor |
Q1012 108-0161-28 | FET (2SK161GR) 2 Caos.206 183-4763-12 | Electrolytic (sgac’or| 2
Qur 125-0003-01 ! Transistor (RN2201) | 1 Caos 183-4763-32 | Electrovtic cepacitor, 4

(] is use only PE-9092A
12—




©UKW TUNER PACK 880-1408A

@ How to read resistor
Resistors are deleted from the table of electric components, (except metal film resistors and
special resistors). They can be converted to product Nos. as follows.

Film resistor (Carbon film resistor)

e

LOO-000d

Film resistor

REF.NO. | PART NO. (ORDER NO.) DESCRIPTION  |Q'TY REF.NO. | PART NO. (ORDER NO.) DESCRIPTION | Q'TY
Diovzo1 001-0368-00 | Diode (1SV21) 2 Rygyiosniszor | 117-3331-10 | Ghie fesistor 5
Dyos 001-0423-13 | Diode (MA4033) 1 R 108.208 117-4701-10 f @:{,ﬁ,‘;gsrils)tgf 2
Djgg1o10s202 | 001-0442-20 Diode (1SV147) 5 R 10208 117-6831-10 | Ghip gesistor 2
TCior20 004-1567-00 . Trimmer (20pF) 2 Q03,203 124-0114-15 FET (3SK114) 2
IFTs010 005-0966-00 | BT eNeE) 2 | |aa 125-0002-02 | T 1
IFTj$%i | 005-0967-00 | (MESTRTme 4 | ] Qe 125-0002-02 | (RN240585L) !
L 104,206 010-1570-01 Coil (RF) 2 Qo2 125-0006-00 Uansistor 1
L 101201 010-2046-03 . Coil (0.394H) 2 Qz02 125-0006-00 ;U:lnzs;sfgr) 1
L 102208 010-2046-14 Coil (3.34H) 2 || Cisoae 176-1007-00 | Cegamic chip capacitor [
L 106 010-2104-00 Coil (OSC) 1 Cigs106:116203 | 176-1501-00 Geramic chip capacitor | g
L soz.105 010-2105-00 Coil (L4.5T) 2 Cisnsazo | 176-2201-00 | Ceramic chip capacitor [ 3
L 202,205 010-2106-00 | Coil (R4.5T) 2 C o208 176-5601-00 | Gegornic chip capacitor | 2
1C101.201 051-0730-00 | IC (HA12438FP) 2 Cigs.08110205 | 176-6097-00 L %e;a'l:m(i:cH?h{_% -?gpacitor 6
Ritez1s 117-1011-10 | GhR Teaars 2 Croz202 176-8097-00 | Ceramic chip capacitor | 5
Rigisienire | 117-1021-10 | Chip resistor 7 | | Corne 178-1022-05 | COTIE B | 2
Ri1aziz 117-1031-10 | PR Teetor 2 183181188348 | 178-1032-05 Ceramic chip capacitor | g
Riosaos3205 | 117-1041-10 | GPW 100ra) s 4 || Cannsanar | 178-2232-05 | Ceramio chip capacitor | 4
R 106.206 117-2211-10 (C:;:{R/zrezsc')s({)ors 2 Criros 183-1053-62 (Eg%t:\}(lc;i\’/:t)i%%aspacitor 9
Note : OM (Oxidized Metal)

S  (Small)

HD (Higher Dielectric)

SC (Semi-Conductor)

SS  (Super Small)

TC (Temperature-Compensating)

LL  (Low Leak)

USS (Ultra Super Small)
©NC-MPX P.W.B 880-0003A

REF.NO. | PART NO. (ORDER NO.) DESCRIPTION ~ [Q'TY REF.NO. | PART NO. (ORDER NO.) DESCRIPTION  |QTY
VRios 012-3707-05 | Variable resistor 1 | {c 171-2233-06 | @033 Pecer | 1
VRuo, 012-3707-08 | NRTOOKA " 1 || Cus 171-3333-06 | Corsrmic sapactior | 1
CCTin 050-0099-00 ' ORTsasEy Sredt |1 | [ Cue 171-4723.06 | Coramic capacitor | 1
IC1o04 051-0407-00 IC (LA2110) 1 Cuzs 171-4733-06 | oAy Cgapacitor 1
IC1os 051-0733-00 | IC (LA3430) 1 | [Ciozuserse | 182-1053:62 | Electrolytic capacitor | 3
CFiny 060-0115-01 ! Sramic resonator 1 Cin 182-1063-32 | Electrolviic capacitor | 1
Qo 102-2458-25 | T | [cm 182-2243-62 | Ae a1
Cizo 160-6812-05 | Ggamig, capaciter 1 Cia 182-2263-32 | Electrolviic capacitar |
Cissizs | 171-1033.06 : el ER 182.4753-52 | ey o]
Cias 171-2223-06 | e ERRoer 1 R
©SDK P.W.B 880-0002A

REF.NO. | PART NO. (ORDER NO.) DESCRIPTION  |Q'TY REF.NO. | PART NO. (ORDER NO.) DESCRIPTION  |Q'TY
VRios 012-3707-05 ! ae gpsister 1 Cistusaeo | 182-1063-32 | Electrolvtic capscitor | 3
CCTioy 050-0103-00 ! RS Fircuit 1 Cuss 182-1073-12 | Hlegtrolytic sapacitor | 1
IC03 051-0501-00 ! IC (LA3365) 1 Ciso 182-1073-22 | B i capacitor | 4
IC102 051-0739-00 IC (LA2220) 1 Cin 182-2263-22 Eloctrolvtic capscitor | 1
CFioz 060-0115-01 | Csamic resonator 1 Cuo 182-3343-62 | Hlecrolytic capacitor | 1
Ciae 171-4733-06 | oy e sapacitor 1 Ciso 182-4763-02 | Electrolytic capacitor | 1
Ciss 173-6831-10 | {0 8 egter, capacitor 1 Ciez 182-4743-62 Hectrolysic capacitor | 4
Cuaais: 042-0249-00 | Electrolytic sapacitor| 2 | [Cuug 182475352 | Electrolytic capacitor | 1
Cier 182-1053-62 ! BOVCIpC capacitor | Cist 182-4763-22 ! Electroivtic capacitor | 4

~13-

Classifi- . Tolerance of the
cation Resistance * value of resistance Rated power Shape
0 0 0
£ A Hori
1 pprox.
Example 1 +5% 1 %W E 37mm | 1| zontal — =
3B0=330 | 2 2| 4ws BT ferer | 2 | Vertieal ]
33k =333 | 3 3 3
111
4 e e
1 Approx.
7 %W —é_\Ii.Smm
) ‘Approx.
8 %Ws —éjﬁ.ﬁmm
4 A
1 Pprox.
9 % Wss _E_ 3.2mm
T
Example of conversion of resistance BEE0O Note) R : Resistance, T : Converted value
K T R T R T R T R T R T R T R T R T R I T
4 0 0 0 k() k2 kQ MQ MQ Mn
01 108 10| 109 10 100 | 100 | 101 1.0 ] 102 10 103 § 100 | 104 | 1.0 | 105 10 106 1 100 | 107
V15[ 158 15] 159 15 150 | 150 | '3t 1.5 | 152 15 153 1 150 | 154 | 1.5 [ 155 15 156 | 150 | 157
COLOR BLK | BRN | RED | ORG | YEL | GRN | BLU | PUR | GRY | WHT | GOLD | SILVER CONI?OR
st
color band | 0 1 2 3 4 5 6 7 8 9
2nd
color band | O 1 2 3 4 5 6 7 8 9
3rd _ ~
olor band | 10° 10 102 10° 10¢ 10% 10 107 107
4th +5% | +10% | 20%
color band (J) (K) (M)

MC-Service

969HX 960HX

— 14 —

(Example)
Y% Ws 1kQ +5%  Vertical

SR-OREE T

mEEy | | [BENN

Note 1. The first two of three digits representing
resistance are effective digits and the
last one represents number of 0" fol-
lowing this.

Unit is given in ohm (Q).

4th color band (tolerance of the
value of resistance)
3rd color band
(number of ZEROS)
2nd color band
(second digit)

1st color band
(First digit)

Resistance
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BMEXPLODED VIEW - PARTS LIST:

©Main section

969HX 960HX

969HX 960HX

* Use only PE-9092A

REF.NO. | PART NO. (ORDER NO.) DESCRIPTION | QTY
30 099-7754-00 | P.W.B 1
31 347-2165-00 : Insulator 1
32 941-0159-00 ! LW/MW tuner 1
33 880-1408A FM front end tuner 1
34 330-8431-00 | Earth plate 1
35 312-0268-00 ! Chassis 1
36 944-0723-00 Filter ass'y 1
37 382-1082-00 | Button (PRO) 1
38 382-1093-00 Button (REW/EJ) 1
39 382-1094-00 ! Button (FF/EJ) 1
40 330-8428-00 Mechanism holder 1
41 930-0523-10 | Tape mechanism 1
42 313-1269-00 : Heat sink 1
43 347-2147-00 Insulator 1
44 347-2146-00 | Insulator 1
45 347-2148-00 ' * Insulator 1
46 750-2486-00 ! Spring 2
47 303-0334-00 Upper cover 1
48 285-0915-00 ! Guide label 1
49 285-1000-00 ! Guide label 1
50 335-1164-00 | Lead holder 1
o 286-5833-00 Set plate (PE-9092) | 1
286-5834-00 ! Set plate (PE-9093) | 1
52 347-2145-00 ! Insulator 1
53 731-3006-80 Tap tight (M3x6) 16
54 714-3006-41 | (MSxe)© oo 4
55 714-3006-81 : ashine screw
56 714-3004-81 | My Sorew 1
57 850-2258-00 : * A-lead (POWER) 1
58 120-0050-00 ! Fuse (5A) 1
59 850-2268-02 ! * A-lead (POWER) 1
60 840-0386-00 * Bonaing wire 1
61 850-2360-00 ! *A-lead (BACK UP) | 1
62 850-2361-00 ! *A-lead (ILLUMI) 1
63 852-5322-02 * Extension lead 1
64 852-6652-01 | * Extansion joad 1
65 851-2602-03 ! * Speaker lead 1
66 851-2602-02 : * Speaker lead 1
REFNO. | PART NO. (ORDER NO) DESCRIPTION | Q'TY REF.NO. | PART NO. (ORDER NO.) DESCRIPTION | Q'TY REF.NO. | PART NO. (ORDER NO.) DESCRIPTION | QTY 67 851-2602-01 | * Speaker lead 1
1 373-0465-00 : Dial cover 1 10 380-4763-00 | Knob 3 20 017-0346-04 | Pilot lamp (LCD) 1 68 851-2602-00 * Speaker lead 1
2 347-1105-00 : Adhesive tape 1 1 722-0332-00 ! Nut 3 21 345-3667-07 ! P.L cap (LCD) 1 69 852-9245-00 ! Extension lead 1
3 347-1873-00 Adhesive tape 1 12 745-0560-00 Washer 3 22 001-0369-00 LED lamp (RED) 3 70 092-0605-00 J gﬁgr)ma receptacle 1
. 940-2923-00 : Escutcheon assy 1 13 722-0368-00 | Nut 1 23 353-0268-00 | Shade 3 71 092-0604-01 Anienpa receptacle |
940-2923-01 | (PE-008SA) 25 1 14 330-8429-00 | Volume holder 1 24 013-3694-00 | Tact switch 14 72 347-2149-00 | * Insulator 1
5 zjziszgg Lc? cover 1 15 012-4509-00 }(735)‘9"3 'esfsw’ 1 25 304-0387-00 ! Lower cover 1 73 347-2166-00 : Insulator 1
6 | 579:0125:01 | Indicator ! 16 | 012-4507-00 : v b 1 26 | 099-7755.00 | PW.B : 74 | 714-3005-81 | (MRS ® ST 2
7 371-3361-00 Trim plate 1 17 012-4508-00 ex2g)s fesistor 2 27 345-3436-10 | P.L cap 3 75 335-1360-00 ! Lock pin 1
8 335-2226-00 LCD holder 1 18 330-8430-00 IC holder 1 28 017-0338-14 | Pilot lamp 4 76 285-1254-00 | Side 355 1
9 380-4762-00 ; Knob 1 19 345-3316-01 P.L cap 1 29 345-4162-00 Spacer 2 77 852-9210-00 . F;é?ggiggpl?ad 1
78 347-2228-00 ' Insulator 1




-EXPLODED VIEW . PARTS LIST: REF.NO. PART NO. (ORPER NO) DESCRIPTION QTY
©Tape mechanism section 60 ' 78 @ a9 631-0355-01 Play idler gear 2
=~ 0Pl 70 50 631-0356-00 ! Gear-R 1
=) " 51 631.0357-00 : Gear-F 1
@45 . 27 52 631-0358-02 Gear pulley 1
J 53 960-3506-01 : Power gear ass'y 1
54 631-0455-01 Pack stopper 1
55 631-0361-00 : Lock link 1
56 631-0362-01 . Cam gear 1
57 631-0363-02 : Gear-A 1
58 631-0364-02 : Sub lock link 1
59 631-0370-00 : Tension pulley 1
60 714-2003-81 ashine screw 1
61 714-2308-81 : o b 1
62 716-0485-00 Screw 1
63 713-2604-81 o Nl 6
e 716-0654-01 | Screw 2
65 716-0690-00 ' Screw 2
66 743-1500-10 ! E-ring 12
67 743-4000-10 E-ring 1
68 744-0006-01 : E-ring 1
69 745.0645-00 ! Washer
70 [ 746062801 - Washer 14
71 | 744.0024-01 | E-ring
72 | 630-169000 ° Adjust plate :
73 750-2134-00 | Spring 1
74 750-2135-01 Spring 1
75 750-2136-02 : Spring 1
76 750-2372-01 : Spring 1
77 750-2378-01 A Spring 1
78 750-2139-01 Spring 1
79 750-2140-02 Spring 1
80 750-2141-01 Spring 1
81 750-2142-02 : Spring 1
REF.NO. PART NO. (ORDER NO ) DESCRIPTION QTy 82 750-2144-00 : Spring 1
31 610-0104-02 : Roller 1 83 750-2375-00 : Spring 1
32 611-0062-02 : Flywheel 2 84 750-2199-00 Spring 1
REFNO PART NO (ORDER NO j DESCRIPTION  [QTY REF NO. PART NO. (ORDER NO ) DESCRIPTION | Q'TY 33 630-1689-01 ! Head spring 1 85 750-2357-02 Spring 1
1 960-3321-06 Roller F ass’y 1 16 960-3338-02 : Program lever ass'y 1 34 630-1394-03 Swing plate 1 86 750-2359-00 : Spring 1
2 960-3322-06 Roller R ass’y 1 17 960-3566-01 Core plate ass'y 1 35 630-1400-04 : Off plate-8 1 87 750-2358-00 Spring 1
3 960-3323-01 Reel base ass'y 1 18 011-0296-10 : Head 1 36 630-1669-04 : FF lever-A . 1 88 750-2150-00 Spring 1
4 960-3324-01 | Reel base ass'y 1 19 013-2690-03 : Switch 1 37 630-1670-02 ! REW lever 1 [ 8o 750-2361-00 : Spring 1
5 960-3325-08 | Deck plate ass'y 1 20 013-3470-01 ! Switch 1 38 960-3563-02 | Eject plate ass’y 1 90 750-2360-01 Spring 1
6 960-3568-02 ! Spring H ass'y 1 21 013-3646-00 : Switch 1 39 630-1405-01 : Off arm 1 9N 750-2155-00 : Spring 1
7 960-3328-04 Coupling P ass’y 1 22 015-0232-00 ' Plunger 1 40 630-1407-02 | FF plate-B 1 92 750-2356-02 Spring 1
8 960-3329-01 : Link ass'y 1 23 SMA-109-100 D.C. motor ass'y 1 a4 630-1410-00 Power plate 1 93 746-0617-00 : Washer 2
9 960-3330-06 ! Guide arm ass'y 1 24 099-6942-01 ! PW.B 1 42 630-1691-01 : Change plate 1 94 714-2604-11 b 3 STt 1
10 960-3562-05 : Head plate ass'y 1 25 602-0068-00 : Belt-A 1 43 630-1675-01 ! Plunger plate 1 95 714-2606-11 : Machine screw 1
1 960-3332-03 ! Check P-B ass'y 1 26 602-0069-00 Belt-B 1 a4 630-1420-00 : FF link 1 96 630-1415-01 Flywheel plate 1
%TZ 960-3333-02 | FF plate ass'y 1 27 960-3565-01 ! Over plate ass'y 1 45 630-1671-01 Hold plate 1 97 631-0293-00 : Thrust washer 2
Bl 13 960-3334-06 : Bottom P ass’y 1 28 606-0071-07 : Pack guide 1 46 632-1557-00 : Roller B 2 99 743-2000-10 } E-ring 2
14 960-3577-03 | Lock plate ass'y 1 29 610-0080-00 : Roller 1 47 631-0353-00 ! FF-REW gear 2 100 960-3580-01 | Bottom sub ass’y 1
[ 15 960-3567-04 Frame ass'y 1 30 610-0258-01 Head plate roller 1 48 631-0354-01 i Gear-B 1 101 631-0456-00 Adjust link 1
—~16—

MC-Service
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