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1. SPECIFICATIONS

FM Tuner Section

Frequencyrange ............coceveveinennens 87.5 MHz to 108 MHz
Usable Sensitivity .................. 10.8 dBf, IHF (0.95 uV/ 75 Q)
50 dB Quieting Sensitivity .......c..coevviiiiiiiiiiiiiiiniin.

Mono; 16.2 dBf, IHF (1.8 uV/75 Q)
Stereo; 37.7 dBf, IHF (21.0 uV/75 Q)

Sensitivity (DIN) ....ccovvieiiiiiiiininininees Mono; 0.75 uV/75 Q
Stereo;22.0 uV/75Q

Signal-to-Noise Ratio .................... Mono; 93 dB (at 80 dBf)
Stereo; 86 dB (at 80 dBf)

Signal-to-Noise Ratio (DIN) .........c.cooiiiiinniis Mono; 83 dB
Stereo; 77 dB

Distortion (at 80 dBf)
WIDE ... Mono; 0.0095% (100 Hz)
0.0095% (1 kHz)
0.01% (10 kHz)

Stereo; 0.02% (100 Hz)
0.02% (1 kHz)
0.07% (10 kHz)
NARROW ..oiiiiieiiiceivinen e Mono; 0.09% (1 kHz)
Stereo; 0.5% (1kHz)
Capture Ratio .......c.ceeevreeeiiinnninniniieninninnn, 0.8 dB (WIDE)
Alternate Channel Selectivity ..... 85 dB (400 kHz) (NARROW)

Stereo Separation
WIDE it res e se e 65dB (1 kHz)
50 dB (20 Hz to 10 kHz)
NARROW ..oovviieericenieiecnenicnenens 40 dB {20 Hz to 10 kHz)
Frequency Response .................. 20Hzto 156KHz 1§ :%dB
Muting Threshold ........ccoveeniiniiiininnnn, 25.2dBf (5uV/75 Q)
Antenna lnput ....ccvviiiiiiiiii 300 @ balanced
75 @ unbalanced
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AM Tuner Section

Frequency range ........cccceevieieniiennnnns 522 kHz t0 1,611 kHz

. (When 10 kHz step) 520 kHz to 1,610 kHz
Sensitivity (IHF, Loop antenna) .......c.c.cccveeiininns 150 uV/m
Signal-to-Noise Ratio .........c.ccvevieiinieciiineniieinninnns 50dB
ANENNE c.vuveieiiiiiercrreenrreeerrenenrnrerenanenans Loop Antenna

Audio Section
Output {Level/Impedance)

FM (100% MOD) FIXED ......oevevvrnvenininnnns 650 mV/300 Q
AM (30% MOD) FIXED ......ccovvevnrvenennnn. 150 mV/900 Q
Miscellaneous
Power Requirements
HEmodel ......cccccveeiiiiiieninnnns a.c. 220 Volts ~, 50/60 Hz
HB model ........ccciviiiiiiieniinnns a.c. 240 Volts ~v, 50/60 Hz
YPmodel ......coviiiiiiiiiiiiinein, a.c. 240 Volts ~, 50 Hz
KU and KCmodels ......cceevvnviveiinennnnn. AC120V, 60 Hz
S,8Sand S/Gmodels .....ecvvvviiiiiieiieieee e

AC 110/120/220/240 V (switchable) 50/60 Hz
Power Consumption

HEmodel ..o e 14W
HBmModel ..cvevininiii e 14W
YPMOEl .orieiiiiii i 14W
KUand KCmodels ......cocceviiiiiiiiiiiiiiiciiiicenanne, 14W
S,SSand S/Gmodels ..c.ccvviniiiiniiiiiiiiiiiiiieenn, 14w
Dimensions .......cccovvveveninennann. 420(W) x 61(H) x 317(D) mm
16-9/16(W) x 2-3/8(H) x 12-1/2(D} in
Weight (without package) ...........c.ocevvenens 4.5kg(91b 15 0z)
Furnished Parts
FM T-type ANtENNA ..cuouiniiiiiiiiiiiiieneniienieianereesssnennes 1
AM LOOP ANTENNE ..0oviiiniiiiiiiiiiiiiiaeiirinieinesesieensennnes 1
Connection Cord with Pin Plugs .......cccccvviiiiiiiiniiininennn.. 1
F-type plug (except HE, HB and YP models) ..................... 1
Operating INStrUCtioNS .....cvvveiiveiiiienenrreeieeeeerareeenenns 1
NOTE:

Specifications and design subject to possible modification without
notice.

P
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2. FRONT PANEL FACILITIES

E G

@ POWER SWITCH (POWER)

When this switch is set to the ON position, the POWER in-
dicator lights up, and power is supplied to the tuner's main
circuits. The unit's POWER switch is geared to selecting the
transformer’s secondary and so even at the STAND-BY posi-
tion, the unit's circuitry will work as long as the power cord is
connected to power outlet. Disconnect the power cord from
the power outlet when you do not plan to use the unit for a
long period of time.

@ FUNCTION SWITCHES
These are used to select either the FM or AM broadcasting
bands. The frequency indicating portion of the display will
also change.
FM: Push to receive FM band broadcasts.
AM: Push to receive AM band broadcasts.

© TUNED INDICATOR
This lights up to indicate when finest tuning of a station has
been achieved.

O FM STEREO INDICATOR

This lights when a stereo program has been picked up during
an FM broadcast.

© MEMORY INDICATOR
This lights up when the MEMORY switch is depressed.

@ TUNING SWITCHES
These are used to locate stations. Push the left half of this
switch “<” to locate a station broadcasting on a lower fre-
quency and the right half of this switch “>" to locate a sta-
tion broadcasting on a higher frequency.

@ MEMORY SWITCH
This is used to memorize stations. Once a station has been
memorized using the STATION CALL switches, all that is
necessary to recall the station of your choice is to press the
appropriate STATION CALL switch. The MEMORY com-
pletely does away with the need for manual tuning when
selecting your favorite stations.
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© RECORDING LEVEL CHECK SWITCH
(REC LEVEL CHECK)

Press this switch to check the recording level when recor-
ding FM braodcasts on tape.

When the REC LEVEL CHECK switch is pressed (ON), the
REC LEVEL CHECK indicator will light up and FM recording
reference level signals of about 330 Hz, FM 50% modulation
or equivalent will be emitted from the OUTPUT terminals.
(The same signals are emitted in case of recording AM
broadcasts.) Adjust the recording level of the tape deck
when it is in recording mode. For the cassette tape deck set
the LEVEL METER indicator to 0~ +2 dB.

When the RECORDING LEVEL CHECK is completed, return
the switch to the OFF position. (The indicator goes off.) If
this switch is left in the ON position, a ““beep” sound will oc-
cur and the broadcasts cannot be received.

© MANUAL SEARCH MUTE-OFF SWITCH

This s the switch that allows you to choose between AUTO
SEARCH and MANUAL tuning. FM MUTING functions
when the AUTO SEARCH is in use, but does not function
during MANUAL tuning. The indicator lights up during
MANUAL tuning. The purpose of FM MUTING is to
eliminate static occuring between FM stations. However,
reception of your desired station may sometimes not be
possible when receiving over long distances or when signals
are weak if the FM MUTING switch is in the ON position. In
such cases, cancel FM MUTING and select the desired sta-
tion manually. When the FM MUTING switch is in the OFF
position, it will only be possible to receive in MONO not in
STEREO. It is recommended that you leave the FM MUTING
switch ON for your normal listening enjoyment, especially
when receiving from stations with weak input signals.
MUTING only works for FM broadcasts. The position of this
switch will not affect AM broadcasts.

® FM IF-BAND SWITCH
This switch makes it possible to change passing bands for
signals of i i ies during FM
Press once for NARROW BAND reception. The FM IF in-
dicator will light up. Press again for WIDE BAND reception
and the indicator will go out.
NARROW BAND:
If there are other stations located near the station of your
choice, you may find you are receiving interference from
them and reception is poor. In such a case, turn on to NAR-
ROW BAND to effectively eliminate any interference.
WIDE BAND:
If there are no other stations located near the station of your
choice and you are in a good area for reception, turn on to
WIDE BAND for high-quality tone and superb reception.

@ STATION CALL SWITCHES

These are used to preset and recall broadcasting stations
thereby eliminating the necessity of using the TUNING swit-
ches to locate your favorite stations.

@ FM IF-BAND NARROW INDICATOR

MANUAL SEARCH MUTE-OFF
INDICATOR

@ RECORDING LEVEL CHECK INDICATOR

@® FREQUENCY DISPLAY

This shows the frequency of the station currently being
received in digital form.The FM band is indicated by MHz,
and the AM band is by kHz

@ POWER INDICATOR
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3. PARTS LOCATION

NOTES:

e The A mark found on some component parts indicates the importance of the
safety factor of the part. Therefore, when replacing, be sure to use parts of identical
designation.

For your Parts Stock Control, the fast moving items are indicated with the
marks * % and * .

#% GENERALLY MOVES FASTER THAN %

This classification shall be adjusted by each distributor because it depends on model
number, temperature, humidity, etc.

Front Panel View

Tuning knob Push knob MON

AAD-574 AAD-697

Push knob A

AAD-544 case ass'y.

Front panel ass'y | ANE-450

ANM-423

Push knob REC Push knob IF

AAD572 AAD573

Front View with Panel Removed

* LED numeric display * LED
ALE423 AEL:388

Display ass’y

Ak * Push switch

trowEr)

) ASG-705

%k Tact h % % Push switch

ASG-705 SEABV222S
Top View

* % 1C (Q308) AM stereo ass'y
PAS007

* % |C (Q201)
LA1247

A % Power transformer
ATS022

Tuner ass'y

GWE-210

* % 1C (Q303) = I

PA5006 MR e § i N * % IC(Q107)

: 3| PA3007

* %1C(Q506) ¥ * % IC (Q505)
TDB301AP b & TC9157P
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Rear Panel View

Antenna holder Terminal

ANR-309 (ouTPUT)

AKB-093

A\ strain relief

Terminal AEC327
(ANTENNA)

AKA019 AAC power cord

ADG-052

* % Slide switch Terminal

(AM CHANNEL STEP) (AM STEREO)

ASH-029 AKB-097

4. PACKING

Parts List

Mark  No. Part No.

1 AHA-248 Front pad 1
2 ATB-086 AM loop antenna ass'y

3 AKX-056 Coaxial connector

4 AHE-210 Packing case

5  AHA-249 Rear pad

6  ARB-562 Operating instructions

7 i

8  ADH-005 FM antenna

9  ADE015 Connection cord
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g 5. EXPLODED VIEW

Mark

NOTES:
o Parts without part number cannot be supplied.

o The [\ mark found on some component parts indicates the importance of the
safety factor of the part. Therefore, when replacing, be sure to use parts of identical
designation.

For your Parts Stock Control, the fast moving items are indicated with the
marks % % and * .

*% GENERALLY MOVES FASTER THAN *

This classification shall be adjusted by each distributor because it depends on model
number, temperature, humidity, ete.

No. Part No. Description Mark No. Part No. Description
1 ANE-450 Bonnet case ass'y 51 Switch ass’y
2 BBZ30POBOFZK  Screw (3x8) 52 Front stay
3 AAD-544 Push knob A 53 P.C. Board spacer
4 AEC-743 Flexible ring 54 Rear panel
5  ANM423 Front panel ass'y 55 LEDass'y
6  AADS574 Tuning knob 56 Chassis
7 ABH-095 Coiled spring 57 Display ass'y
8  AADS72 Push knob REC 58 AM stereo ass'y
9 AAD-697 Push knob MON 59 Shaft
10 AADS73 Push knob IF 60 Cring
11 VMZ30POBOFMC  Screw (3x6) 61 Bracket
12 - - 62 Terminal ass’y
13 - 63 Spacer
14 GWE-210 Tuner ass’y
15 ATS-022 Power transformer
16 AEP-016 Foot ass'y
17 AEC327 Strain relief
18 ADG-073 AC power cord
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6. BLOCK DIAGRAM
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7. CIRCUIT DESCRIPTIONS

7.1 OUTLINE OF THE TC9157P

Pin No. Symbol 1/0 Name Function
1 GND — GND terminal
2 XT -
3 e Crystal oscilator terminal Connect to a 7.2MHz reference frequency crystal oscillator.
4 FM 110 FM band selector input
5 MW 1/0 MW band selector input Reciprocally reset type FM/MW/LW band switching (LW not used).
6 LW 1/0 LW band selector input
7 MANUAL | 1/0 Manual tuning mode selector
input Reciprocally reset type UP/DOWN tuning manual and auto search mode
8 AUTO 1/0 Auto search tuning mode switching.
selector input
° up ! UP operation key input Connect push-button keys for UP/DOWN tuning operation.
10 DOWN I DOWN operation key input
" STO 1/0 Memory storage instruction Preset memory write status set by this input.
input
12~19 MI~M8 1/0 Preset memory channel Control of 16-station preset memory write/read in combination with the
selector input MC1/MC2 input.
20 MClI 1/0 Memory control input 16 preset memories can be fixed at 8 stations each for AM and FM
P 21 MC2 respectively, or set to random selection (total of 16 FM/AM stations).
’ 22 0sc2 - AM oscillator input CR connection for oscillator used to set scanning speed during AM search
mode.
23 0OSC1 — FM oscillator input CR connection for oscillator used to set scanning speed during FM search
mode.
24 0/5 0 FM 50kHz output Display output of FM band in 50kHz steps (Europe)}. ‘‘H" output for 50kHz,
25 CK2
26 cK1 (o} Tuned frequency data Output passed to tuned frequency digital display driver (TD6301AP).
o 27 DATA serial output Output of serial data and timing clock.
28 MUTE (0] Muting signal output ’H’" output when switching band, during tuning search mode, and during
STATION CALL operation,
;2 ;2 | Region designation input ‘l?a?;?:a{j?:‘gf‘d _L_ Sou.th _I_‘__ Europe __E_ UsA i usa
Europe regions | L | Africa | H (AMQkHz) | H | (AM10kHz)
31 STOP3 I AM-IF signal input Counting of the 4560kHz signal during AM mode, and stopping of auto search.
32 STOP2 | Auto search signal input Auto search scanning speed reduced by half when ““H’" input is applied.
33 STOP1 | Slow scanning speed input
34 Do:2 (o] Phase comparator output Two parallel tri-state buffer outputs obtained from one phase comparator.
35 DO-1
36 TEST 1 Test terminal Switch to test mode by ''H’'’ level input,
37 FM IN | FM counter input Connect prescalar (TD6104P) output.
38 PSC (0] Prescalar control Control selection of prescalar (TD6104P) 1/30 and 1/32 frequency division.
39 AM IN | AM counter input AM local oscitlator input.
o 40 INH I Inhibit input Normal operation when at '’H’’ level, inhibited status when at *“L”’ Level.
41 INT | Initialization input Normal operation when at ‘’H’’ level, initialization of internal status when at
"L level.
42 vDD - Power supply input terminal Application of 5 +t0.5V. Back-up up to 2V possible.

11
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T v
= @ 5
stop 3 B3i)a 3 z Data output and | | € £ > S (19 oowny
G L dot decoder g% g I~
stop 2 @3 I3 e © i 23 les] s .
3 g= | EL S
e 3 :A 238 £
STOP 1 5 = @ L c (8) auto
< g N o <
c 2 &
= 2 (7) ManuaL
€ a
8 =
55 T
s E 1
Do'zg: Phase ©
10 ]
0o- 18 comparator :
— Address decoder
T (3 [ 7 ! I IR Pl @ @) Lw
ERY 45 s 5 S _
I 2 5
TEST @Y o~ & T : § 5 g O
5 3 2 > 1gNes
< et — o u~—
S 5| 8 — g o & @ Fm
FM IN 8 a0 =% £ | @
2 5 &3 g 17
PSC g = 2 2 g :
o =3
5 3 M e
AM IN 0 s s “1 s f
2 £ w2z —
a b s i £ 5 é "] Reference frequency B © xr
< " §;° 1 divider 135
-y o G,XT
b b 4 &
NH iNF VoD GND
Fig. 7-1 TC9157P Block Diagram
7.2 OPERATION FLOWCHARTS ‘ Power switch ON (1)
POWER switch
. . (S601) ON
Connect power cord to mains socket (Fig. 7-2)
Q505 Memory back-up
Connect power cord (low power
v consumption state) Tl
‘ Standby | DAUQ~§:}I2 . 040I0*'~\IQ403 E
D413 505 D407, D408 D404 o f

@ D—) TI —> D4I2 D(;LS @ ON ] zener
ON o
—> Q405, Q406 ——————>( 5.5
ov _) Q Q -v 5

L> D417, D403 ————>] o3s @JI

zener

Disconnect power cord from mains socket (Fig. 7-2)

Q505

Disconnect poweer cord Memory back-up mode (approx. three days)

from socket

N/

(Low power consumption state)

Q505

O DH#—oer @

C513
back-up capacitor ov Fig..7-2 Power Supply Circuit (1)
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TN

Power switch ON (2)

* * * * *
Q308 POWER STATION - AM M M Q308
POWER switch POWER ON IND. CALL Freql.lxency INI;rON ort. POWER ON
N X reception
(S601)ON muting ON (D616) iND. display P muting OF F
ON ON Audio output
; if broadcasting
L station has been
Vs tuned
Q308 @_,F {0.7 sec. later }
0602, D603
— S —
on
0505
>—> @
§
()
—(®) @)
@ Frequency data Q506 —
Qutput of @
last band
eror avy and| | (o £) Qso8 Qs09
s || GG Y 510 — b o1
memory data @
1—9 Q502~Qs504 Tuning voltage (VT)
Low-pass filter
POWER switch (S601)
0407
OFF ON .
! Pi—e—AM l AN ( 2v )} To Q504 (low-pass filter)
o @ D404
pal D03 & l
n o ﬁ 0308
Daos Q403 r————\
’ 13.7V 16) vee
4 Q404 —
D412 ( [ 13) POWER MUTE
o4t0 % b 2 2
717 m s 7 =
Q402 $——————> To FM detector
5( $——————> To FM IF stage
Q4gt
D402 D417
»t L > To REC LEVEL CHECK switch
D403 i x i
m (———————> To relevant indicators
To Q501 (prescalar)
‘L, To FM indi
b4 Q505
P () Q508 J» Q509—> FM+8
42) voD
I O Fw @ Q510 Q51l——> am+8
1) WT
3z @ To AM indicator
W ®
40) INH S q
. To STATION CALL. indicator
Daos6 i v J ——— 3
FM mode frequency
cxz (28))
CKI @ —— asoe |————> To frequency display
DATA @
D02 (34
DO--1 1—9 Q502~Q504 ———> Tuning voitage

Fig. 7-3 Power Supply Circuit (2)
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FM key operation (Fig. 7-4)

Low-pass filter

* * * * * * . *
Q308 Numerical Start of FM Application of M Last Q308
FM key (S810)|  ihring display | [ M1 A stage operation tuning voltage | | froqiency| | STATION switching
pushed on ting ON unit dot and oN OFF AM stage FM stage display CALL IND. muting
muting DIG.5 ON operation inhibited (V1) ON OFF
uned station
i 4 § ‘ ﬂs‘,;n'al1
0505 D801 FM DET.
— NO) 0513 o OV 0w @£ killer OFF
S sOF ! VGO killer
i D503 e
1 ON OFF
: Q508 Q509 7
FM+B
: ON ON
! 0308
- Q510 D504
N D505
@-‘t OFF OFF £ _@~t o
Q511 Q301
' —((am+s Y )—=> D517 —4->D508—> —
| o L, ®F
i
Low-pass filter
©, I > Q502~Q504 Tuning voltage (VT) }——
Output of @ T
FM last
frequency @] Q309 OFF
memory
data J Q308 £
1 1 D305
| Q309 ON
[
: D305 l
| A
1
4 ¥
AM key operation (Fig. 7-4)
* * * * * * *
Q308 Numerical Start of AM Application of AM Last Q308
AM key (SB1T)| (i hing display e stage operation AMstage ||, o STATION switching
pushed on wating ON | | unit dot and | | "oce Inhibition of tuning voltage quency | | caLL IND. muting
e DIGS OFF AM stage operation (v1) display ON OFF
\/ y et on
l 1 signal
Q505 D601 FM DET.
—— Q513 oeot ®5 oo ®_t killer ON
oD Y. 1> orr (Y 4
; D503 FM IF
1 killer ON
! Q508 OFF Q509 -
1 5 e VGO killer
{ OFF OFF ON
1 0308
. Q510 D504
@j ON ON D508 5 o107
Q51
! on (s H—> DSI7£D508 D508 =B £
|
I Q303
I Q301
(39 on > Ot—
I
(39
§

Frequency display data

Output of
AM last
frequency

Q506

D305

memory
data Q308 _»f-
U
Q309 ON
t
D305
A

®-------0-0®

osTos}_

Q303 OFF
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oo,

e

D602 D 603
5.5V ot FM front end
S610 S6l 1
FM AM
0505
PLL & controller o|- o FM NARROW WiDE
of o
AM 0SC —>—————139) A¥ Ds15
N 4 Bt AM tuner (LA1247)
Q501 Prescalar
5 D505
pse N (7 38) Psc sl osi7 M VGO killer (Q308 @ )
AM+B »t
N (s
C M ! D508 ¥
out @ B3 W M @ —@— STATION P FM IF killer (0107 @)
S L) q 5| CALL 0509
FM 0SC 35) 00~—1 v (19) _@_ indicator 0510 0301
Tuning voltage (VT) é—[ Do—2 B: FM DET.killer (0303 )
»
—{28) MUTE
oata N (2 27) DATA 5.5V 0504 X Ds03
0s13 e
CKI (3 26) CKt
VWA R
CKi
2 (4 25) CK2 RN O—— R IN out —OR ovT
13.7V N
0506 WA L IN O—@ L IN out 19 -OL ouT
| 2 D305 ¥
5 3)X4) 18 1C 8 ! 0308 0303
AM M R @ MUT IN
§ AW § { 2a-~ac IG5
13) (15)~(17
Q308 PLL & muting
Fig. 7-4 AM/FM Switching
Symbol Description
Symbol Description
V ® Manual operation or start of operation
J oL —»H
eH > L
Q95
—-@ ® Input signal to pin 38 of Q95, and output signal from pin 37
&)—
Qs
@ - ® Output of a single positive pulse from pin 38 of Q91
_f,(— ® Intermediate circuit operation abbreviated.
® Branching and combining
* ® More or less simultaneous operation
15
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FM IF-BAND switch Operation (Fig. 7-5)

* * * * '
NARROW
FM iF-BAND , Q308 NARROW NARROW separation WIDE Q308
NARROW switch (S615-1) switching muting IND. IF comsensat'on IF switching muting
ON — OFF OFF OFF ! ON
ON cireuit OFF OFF
FM
audio
output
Q308 (18) £ Q308 (1)) Y.
Q309 ON Q309 OFF
1 Q302 T
Q107 (ie) £ OFF Q107 (1©Y
0 T
7 (9 a7 (9
—1 [
D512 —~
N D) ]
O FM WIDE +B ry
Break point
* * * *
NARROW
FM IF-BAND 0308 NARROW NARROW separation WIDE Q308
NARROW  switch (S615-1) switching muting IND. IF i . IF switching muting
OFF — ON ON oN compensation OFF
ON circuit ON OFF
FM
‘\ >| audio A
output
0308 (®) £ Q308 (19
Q309 ON ‘Q309 OFF
1 Q302
Q107 (®) £ o 0107 (B}
Qto7 Qlo7
®Y OF —
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D512 :
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o FM WIDE +B Y
Break point
—@ Pt FM WIDE IF (QI01~Q103)
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Dsi2 ¥ Y D5t

0613

18

Fig. 7-6  FM IF-BAND Switching Circuit
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REC LEVEL CHECK Switch Operation (Fig. 7-6)

o
REC LEVEL Q507
REC LEVEL AM/FM tuner Q308 CHEGK REC LEVEL 0308
CHECK switch switching muting N GHECK oscillator switching muting
% operation stopped -
(5615-3) ON ON oN ON OFF
: ; V REGC LEVEL
CHECK signal
l output
D619 FM DET. FM IF
Q107 ON killer ON killer ON
AM/FM +8
POL L,
Break poinf _'{‘_'—9 ON %.'}‘_ ON
Qlo?
D513 D516 1 D509 SO
ON ON ON 0308
@t — g — @Y
OFF
REC LEVEL Q607
REC LEVEL GHECK REC LEVEL 0308 AM/FM tuner 0308
P CHECK switch " itching mutin, itchi i
e IND. CHECK osciltator w g € operation started switehing muting
(8615-3) OFF oFF OFF ON p OFF
v Output of tuned
I station signal
\I\ Qio7
. @f 0309 0308
- —>
o 1> -@1
1
—~ ool e 0 @
; OFF OFF ~ OFF 0%s

@F > >OF

S615-3
REG LEVEL AM M OFM FM
CHECK switch REC LEVEL CHECK audio signal L+R R-L L-R
OFF «—ON signal generator (@)
1]
S <
1 R
' ;
o — L i F VW 29) R IN ouT @—() R OUT
/ 3
L
Q505 '——@ 0507 l AM LN or @—O L out
MUTE (28 ) 4 »—J
< 5.5v
< i D303
) rb 71 D305 Q308 L o 18) MUT IN
»
D Pt 17) AUTO IN
AM FM+8 Digital direct decoder P: D306
¥ D510 ‘L
Q301 7 Q308
\L) DsI7 D508 @ BYPASS
( am+B ) Pt »t WA ’ X 0304
%' PLL & muting
Q303
FM+8 Ds03 ¥
osi2
FM WIDE +B »i 15) AM/FM
b1 Qio07
FM NARROW +8B g @ MUT OuT
T & o
FM NARROW IF
D506

0s6?
e————> FM front end

D515
— > AM tuner section

Fig. 7-6 REC LEVEL CHECK Switch Switching Circuit
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Frequency conversion (Fig. 7-7)

UP key (8612) ON, or . M ;TM i
DOWN key (S613) Q308 muting D601 -frequency \ or ] 0308 muting
ON ON dieplay station reception OFF
v v Audio output
if broad

upP

Q505

o f
5 6—@® §

308 (18)4

Q309 ON

1

D305

0308 (18) ¥

station is tuned

Q309 OFF

1

D305

]

FM local oscillator

FM ANT tuning circuit

FM RF tuning circuit

AM local oscillator

AM ANT tuning circuit

FM 0SC

0501 Prescalar

7) PSCIN
FM N (37)e¢—{3) ouT IN(S

Tuning voltage (VT)

“ lé
sl

29V
Q503
—AMA

- >
0502 % i

Low-pass filter

} AM/FM switching signal

Q504

5.5V

0305 0303

D303

3 Q506

obao-
0 57

DOWN T I
@. Low-pass filter
5.5V
AM 0SC
0602 ¥
psoz w5812 Tuming UP amIN (39

—O O 9)up PsC (38
(S613)  TUNING DOWN
—_—

—O O— 10) DOWN
(S614)  MeEmORY s
JE— -

—G O I1) sTo
(s608)

—O O 12

M

" (s608) 5 Do @"l
JE —

—O O 13) M2 D0-2 (34 M
(s607) 2
—_—

—O0 O 14) M3

1.4V (S606) 3

—O O 15) M4 muTe (28
(5605) 7
R —

—O O 16) Ms M (4 F—>
(S604) 4

mw (5 b—>

O O— 17) M6
(S603) g
—_

—O O 18) M7 DATA (27
(s602) ¢ ekt (26
—

L& @ M8 ck2 (25

POPPOI®»O®OH®O® v
S E1(30
i Q505 j
6 8 4 7 3 2 5
STATION GALL indicators 3 MEMORY E2
Fig. 7-7 Tuning Circuit
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One of the
Vs STATION CALL keys STATION
. (S602 thru $609) Q308 muting CALL
ON ON IND.
ON

D601 frequency
display

AM or FM
station tuning

Q308 muting
OFF

/

V

o

50!
28

-

L
)

@50

OeE @-E6

STATION CALL
memory data

Frequency display data {i

)/{—( Tuning data (VT) )

&®

Memory operation (Fig. 7-7)

Audio output if
broadcasting station
is tuned

STATION GALL ey |~ Gorresponding

. MEMORY
MEMORY key “"'lfglc:m{ ON during STATION CALL key IND. OFF

P (5614) ON . 7-second interval ON :

. Frequency of
/ Memory write currently tuned
enabled for about station is stored
l 7 seconds in memary.
0505 0505
.
=0 @%
O
/{4’“‘»‘(
Memory write mode cancelled
0505
. @ T{/_ —_ MEMORY IND. OFF
‘ AM CHANNEL STEP Switch Operation (Fig. 7-7)
AM AM

AM CHANNEL CHANNEL AM CHANNEL CHANNEL

STEP 9kHz STEP {0kHz

SWITCH STEP SWITCH STEP

S0l MODE 5501 MODE

v {0kHz — 9KHz v 9kHz — 10KkHz
0505 GO 1 as0s G _§
i
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Indicator control (Fig. 7-8)

STEREO TUNED
Station tuning IND. ON IND. ON
FM stereo Q308 —t
station tuned
Q203
s qio7 (13) ¥ — D204 —>0FFf+ D202 0;1‘2

or

stati:\:ﬁ!uned Q20t _f-

5.5V

Q107 203
D204 Q

@ D603

TUNNING 0618
- ~IND.

FM 4 » AM tuner

¥§

D602

Q308 D617 Q201

sTano (18 —w———m—e 13.7v I§f—w i W ’% asi2

STEREQ IND

Fig. 7-8 Search mode switching circuit

Manual search / Mute off switch operation (Fig. 7-9)

S615-2 MANUAL AUTO WEAK
AUTO SEARCH AUTO SEARCH MODE FM INPUT
1 MUTING i ! DETUNING
MANUAL OFF MONO MANUAL MUTING
MUT OFF IND. ON SEARCH MODE OFF
MONO ~\/ MANUAL
SEARCH
MUTING OFF,
o6la s @F Q308 @_F MONO
ON MODE

T D514 ON Q306 ON

i
i
I
i
> g - »0505 (D _f
ey 10 »0505 ® L
]
Y

Q308 43V

el YY"

0107 P81 Q) manuaL botl :
SEARCH m®
® MUTING OFF D302
IND. N

Fig. 7-9 Auto search switching circuit

SUB AMP

ouT

STEREO
IND.
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FM auto search tuning (Fig. 7-10)

i
auTo

w MUTING \EQUENCY STEREO
B
auTo PuSH

MONO— STEREO

RECEIVING
FREQUENGY
JANGE

MUTING
oFF

SEaRCH
TUNING.

oxe oz
b e
o _, oss
-8y
o o oms
o

. o
Ao er0a0cAsT St
SEancH FEGERTION NG
TUNG, STOP, UTNG 1
00T o5 _, 038 osiz s @
@1 "o ot on
o, s _ 022 anizon
OFF —* oFF on
asis oFF
om o505 __osns
o QOFTeY
om0z 0FF 0305 _, 0308 o,
oFF " orr ~orF G
o [FreRoT 53 " 0ET Cour
MPx
F— MuTING
o o o 7 tonour
osc folo) q
1
3
lasoz | -*"
os0s anz
Fute
asie
051t
ReE:
N
hanuAL — uTo | 0309
o8 Seis2 Xowm
Fig. 7-10 FM auto search tuning circuit
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AM auto search tuning (Fig. 7-11)

- scouevcr
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non i
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osts @ 505 _, D305_y 0303 _y 0303 _, 0 osiz oFF
G TrEF N W NG rEem 4
Teer o
i o
e
AL MUTING
Sertcron phd
m o
Shosocast Seance
e N Y searcr
T ek on R
o0 @

201 @
IF SIGNAL (250:t4z) OUT

¥
0505@ néoﬁ@l

Q205 0305 OFF —— Q309 OFF —a D303 OFF

A

auto
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AM_SOUND
outRuT

e
At

A FRONT E30 A DET. wme |9 Lour
D to mour

TooaL o
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1)

)

o302
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Fig. 7-11

AM auto search tuning circuit

ans
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7.3 OUTLINE OF SIGNAL PATH
Front End

In addition to conventional technology such as
ID MOS FET, twin variable capacitors, and
balance-hold ~ capacitors, a recently developed
source-injector type FET balanced mixer in the
mixer stage has achieved a big improvement in
the adjacent RF intermodulation characteristics.
And a tracking coil inserted in the local oscillator
stage  corrects minor frequency discrepancies
generated between the RF tuning stage and local
oscillator, thereby reducing distortion in stereo
reproduction.

IF Amplifier

This stage features a WIDE IF circuit for high
quality reproduction, and a NARROW IF circuit
for better selectivity, the two being switched by
selector. The IF stage includes an IF system IC
(PA3007).

Digital Direct Decoder

The digital direct decoder enables direct decoding
of the MAIN (L+ R) and SUB (L - R) signals.

The 10.7MHz IF signal with maximum frequency
deviation of +75kHz is doubled by Q110/Q111 to
a frequency of 21.4MHz with maximum frequency
deviation of +150kHz. This signal is mixed with
the output of the second local oscillator (20.14MHz
crystal oscillator) to obtain the second IF signal of
1.26MHz and maximum frequency deviation of
+150kHz.  This signal improves the decoding
efficiency and obtains a high signal-tomoise ratio.

This second IF signal is applied to the digital
direct decoder IC (PA5006). The MAIN signal is
decoded in the same way pulse count decoding.
Tha is, the second IF signal is adjusted to uniform
amplitude by a limiter, and converted to trigger
pulses by a_differentiating circuit. This trigger
pulse is then converted to a compressional wave
pulse of constant amplitude and pulse width by a
unistable multivibrator before being applied to the
MAIN detector where the MAIN signal (L + R)
is obtained. To obtain the SUB signal, the 19kHz
pilot signal is removed from the above MAIN signal
via an LC series resonator and subsequently ap-
plied to the PLL muting IC (PA5007). A 38kHz
sinewave signal synchronized with the pilot signal
is generated in this IC, and is passed back to
PA5006 to be multiplied with the compression
wave pulse for direct decoding of the SUB (L - R)
signal. This SUB signal is applied to an inverting
amplifier to obtain the R - L signal. Then by
adding the respective L - R and R - L signals to
the L + R MAIN signal, the L and R signals are
obtained as indicated in the following equations.

(L+R)+(L-R)=2L

(L+R)+(R-L)=2R
Since these L and R signals contain various high
region signals such as the subcarrier and second IF
signal, these unwanted signal components are
removed by a low-pass filter. The pilot signal is
cancelled by an inverted phase pilot signal during
the addition operation.

AM Tuner
Features two variable capacitors and an AM
tuner IC (LA1247).

Fig. 7-12 Digital Direct Decoder
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8. P.C.BOARD CONNECTION DIAGRAM

— TUNER Ass’y (GWE-2 1 0)
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External Appearance of Transistors and ICs

9. SCHEMATIC DIAGRAM
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MPX Section Adjustment

® Connect up as shown in Fig. 11-3.

® Press FM key ON, FM IF-BAND NARROW key OFF (WIDE), MONO/MUTE OFF key ON, and
REC LEVEL CHECK key OFF.

® Set FM SG modulation mode to EXT., and connect the MPX SG to the FM SG EXT. mode terminals.

® Adjust the FM SG output precisely to 98.0MHz, and the F-90 tuned frequency display to 98.0MHz.

Adjustment
Step ) MF SG -
No. MPX SG Modulation Mode Level Ad]ustr'nent Specifications
Location
Adjust the tuner ass'y TP14 frequency to

1 Modulation output OFF 100dB VR304 38kHz +100Hz. Disconnect the frequen-
cy counter after completing this adjust-
ment.

2 | Pilot signal (19kHz) only 100dB | L306, VR305 :V'""('m'ze the OUTPUT terminal 19kHz
eak.

3 Standard stereo modulation 100dB T2 Minimize OUTPUT terminal distortion.

4 Standard stereo modulation, and main signal in R. 100dB VR302 Minimize the OUTPUT terminal left
channel output.

5 Standard stereo modulation, and main signal in L. 100dB VR303 Minimize the OUTPUT terminal right
channel output.

6 Pilot signal (19kHz) only 100dB VR305 Minimize the OUTPUT terminal 19kHz
leak to the same level in both feft and
right channels.

ST 7 Press the FM IF-BAND NARROW key ON

8 | Standard stereo modulation 26d8 VR102 Sett_m stage just prior to application of

muting.

Note: Standard stereo modulation consists of main 1kHz (L+ R) £67.5kHz dev. and pilot (19kHz) *7.5kHz dev.

e [ Frequency counter }"| m——— Digital voltmeter ]

Oscilloscope J

[ FM SG H 30082 dummy F-90 AC voltmeter ]

FM 30082 antenna terminal OUTPUT terminal

Fig. 11-2 FM Adjustment Connection Diagram

[ Frequency counter Oscilloscope l
[ Fv se [ 30090 dummy F-90 AC voltmeter |
FM 30052 antenna terminal OUTPUT terminal Distortion meter J

Fig. 11-3 FM MPX Adjustment Connection Diagram

e
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REC LEVEL CHECK Signal Generator Level Adjustment

® Connect up as shown in Fig. 11-2.

® Press the FM key ON, the FM IF-BAND NARROW key OFF (WIDE), the MONO/MUTE OFF key ON,

and the REC LEVEL CHECK key OFF.

FM SG (400Hz, +75kHz dev.)

Adjustment

F-90 Tuner Frequency

Adjustment Location

Specifications

Step Frequency Level Display
1 98.0 MHz 80 dB 98.0 MHz Check the OUTPUT terminal output level.
2 Press REC LEVEL CHECK key ON, VR501 Set OUTPUT terminal output level to -6dB
in respect to the step 1 level,
MINIEENIA Adjustment i
J Location Adjustment Name
H‘ O F20l S
LZOI@ L L1, TCt FM ANT
TPIM @ TC ol L2, TC2
@ Q TC201 L3, TC3 FM RF
0 L202 L5 FM OSC
vRsos @ TG2
L2 T2 FMIFT
@ VR30A &TCZOZ TPI1§ —¢ é @ El
T101 FM WIDE IFT
(@ L30s TPI5— VRIOE 13l ey @'—3
VRS0 | = T103 FM discrete
? ®E)—T10! T
O b 7TP| | vaiee—) PR (o)—T2 L306 Clean pilot
g TPIO T103—f&] J L201,TC201 | AM ANT
| VR301 TPI8
VR302 i TPI7 | L 5_@) L202, TC202 | AM OSC
VR303 K@ @ VR101 IF gain (WIDE)
® ®
VR102 MUTE level
VR301 V. center adjustment
© VR302 Separation R — L
@ ﬁ VR303 Separation L - R
VR501 REC LEVEL
VR304 VCO(38kHz)
VR305 Pilot cancel

Fig. 11-4 Adjustment Locations
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11. REGLAGE

Réglage de la partie AM (modulation d’amplitude)
o Effectuer les branchements comme indiqué sur la Fig. 11-1.

e Mettre le commutateur AM en position marche (ON), et le commutateur vérification de niveau d’en-
registrement (REC LEVEL CHECK) en position arrét (OFF).

® Placer le commutateur de sélection de canal AM (AM CHANNEL STEP) sur la position 9kHz (types KU,

S et S/G).
Générateur de signal AM Affichage de la Réglage
Phase (400Hz, modulation 30%) fréquence d’ac-

Fréquence Niveau cord du F-90 Pors;;;gge du . Caractéristiques

1 522kHz 1.202 Régler I'élément tuner TP19 sur 2,0V CC.
Pas se signal

2 1611kHz TC202 Régler I'élément tuner TP19 sur 24,5V CC.
3 Se remettre sur les phase 1 et 2 et s'assure que les 2 caractéristiques sont remplies. lies.
4 3

603kHz 40dB 603kHz L201 Obtenir une lecture maximale de la tension CC au niveau
5 1395kHz 40dB 1395kHz TC201 de I'élément tuner TP15.
6 Se remettre sur les phase 4 et 5 afin d’obtenir une tension maximale au niveau de 1'élément tuner TP15.

Reéglage de la partie FM

e Effectuer les branchements comme indiqué sur la Fig. 11-2.
® Mettre le commutateur FM en position marche (ON), le commutateur de limitation de frequences
' moyennes FM (FM IF BAND NARROW) en position marche (ON), et le commutateur de vérification

de niveau d’enregistrement (REC LEVEL CHECK) sur arrét. Puis, placer les commutateurs MONO/
SILENCIEUX/ARRET (MONO/MUTE/OFF) sur arrét (OFF).

Générateur de signal FM Affichage de la Réglage
Phase (400Hz, déviation +75kHz) fréq d’ac- —
Fréquence Niveau cord du F-90 P°§ég&';ed“ Caractéristiques
ST 1 108,0MHz LS Régler 1'élément tuner TP19 sur 24,5V CC.
Pas de signal
2 87 56MHz — Vérifier la tension de |'élément tuner TP19 (8,0V CC).
3 88,0MHz S0dB 88,0MHz LiL2.L312 Obtenir une lecture- maximale de la tension CC au niveau de
4 106 0MHz 30d8B 1060MHz | TC1,TC2,TC3 | €lément tuner TP1E.
5 Se remettre sur les phase 3 et 4 afin d’obtenir une tension maximale au niveau de I'éiément tuner TP16.

6 Mettre le commutateur de limitation de fréquences moyennes FM (FM IF-BAND NARROW) en position arrét (OFF) et faire
pivoter le VR101 complétement dans le sens des aiguilles d'une montre.

7 98.0MHz 3048 98.0MHz T101 CCI):)ItZTérm::ful]enc;:f;ep;r:ximale de la tension CC au niveau
8 98,0MHz 60dB 98,0MHz T103 Régler la tension entre TP10 et TP18 sur {e tuner sur OV.
9 98,0MHz 60dB 98,0MHz VR301 Régler la tension entre TP10 et TP11 sur tuner sur OV.
Placer le commutateur de limitation de fréquences moyennes
0 | emowsz | S0 osomnz | By | (GHR) piusieurs fois, ot ricer 1o anféronce do. nivsau ds
. sortie LARGE/ETROITE (WIDE/NARROW) a £1,0dB.

Remarque : Régler la fréquence de sortie du générateur de fréquence FM avec précision.
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Borne antenne AM Borne de sortie (OUTPUT)
Générateur de signal AM F-90 Oscilloscope ,
10k H
1
1
[ Voltmétre digital l Voltmétre CC [

Fig. 11-1  Schéma de branchement pour le réglage AM

Réglage de la partie MULTIPLEX

e Effectuer les branchements comme indiqué sur la Fig. 11-3.
e Placer le commutateur de modulation de fréquence (FM) sur marche (ON), le commutateur de limitation
de fréquences moyennes FM (FM IF-BAND NARROW) sur arrét, le commutateur MONO/SILENCIEUX/
ARRET (MONO/MUTE/OFF) sur marche, et le commutateur de vérification de niveau d’enregistrement
(REC LEVEL CHECK) sur arrét.
e Placer le sélecteur de modulation du générateur de signal FM (FM SG) sur EXT, et brancher le générateur
de signal multiplex (MPX SG) sur les bornes EXT du générateur de signal FM.
e Régler la sortie du générateur de signal FM précisement sur 98,0MHz, et 1’affichage de la fréquence s
d’accord du F-90 sur 98,0MHz.

. Ni é- é
Phase Mode de modulation du générateur r:::::e:::: Réglage
° ) . 7r
N de signal multiplex signal FM Pc:%l;;ggedu Caractéristiques

1 Sortie de modulation sur arrét (OFF). 100dB VR304 Régler 1a fréquence de l'élément tuner TP14
sur 38kHz +100Hz. Débrancher le fréquence-
métre aprés avoir terminé ce réglage.

2 Signal pilote (19kHz) uniquement. 100dB L306,VR305| Réduire au minimum les fuites 19kHz au niveau P
de la borne de sortie (OUTPUT). :

3 Modulation stéréo standard. 100dB T2 Réduire au minimum la distortion au niveau de
la borne de sortie (OUTPUT).

4 Modulation stéréo standard, le signal principal 100dB VR302 Réduire au minimum le niveau de sortie du

sur le canal droit (R). canal gauche au niveau de la borne de sortie

(OUTPUT).

5 Modulation stéréo standard, le signal principal 100dB VR303 Réduire au minimum le niveau de sortie du

sur le canal gauche (L). canal droit au niveau de la borne de sortie P

(OUTPUT).

6 Signal pilote uniquement (19kHz). 100dB VR305 Réduire au minimum les fuites 19kHz au méme
niveau sur les canaux droit et gauche.

7 Placer ie commutateur de limitation de fréguences moyennes FM (FM IF-BAND NARROW) sur marche (ON).

8 Modulation stéréo standard. 26dB VR102 Juste avant d’utilisation du silencieux, régler
|"appareil sur la position convenable.

Remarque : La modulation stéréo standard se compose d’un signal principal de 1kHz canal droit + canal gauche (L+R)
d’une déviation de *67,5kHz, et d’un signal pilote (19kHz) d’une déviation de £7,5kHz.

L Fréquencemétre digital I»—] r———- Voltmétre digital
Oscilloscope

Voltmétre CC ]

o
|
-
I

Générateur de signal FM H Antenne fictive 30002 F-90

Borne de sortie (QUTPUT)

P

Borne d'antenne FM 3000

Fig. 11-2  Schéma de branchement pour le réglage multiplex
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I Générateur de signal multiplex |

[

Oscilloscope

Fréquencemétre digital
1
1

I Générateur de signal FM H Antenne fictive 3002

Voltmétre CC

Borne d'antenne FM 30092

Borne de sortie (QUTPUT)

Distortiométre

Fig. 11-3  Schéma de branchement pour le réglage FM multiplex

Réglage du niveau du générateur de signal pour vérif

e Effectuer les branchements comme indiqué sur la
e Placer le commutateur FM en position marche (O

ier le niveau d‘enregistrement (REC LEVEL CHECK)
Fig. 11-2.
N), le commutateur de limitation de fréquences moyen-

nes FM (FM IF-BAND NARROW) en position arrét (LARGE) (OFF WIDE), le commutateur MONO/

— SILENCIEUX/ARRET (MONO/MUTE/OFF) en position marche (ON), et le commutateur de vérifi-

cation de niveau d’enregistrement (REC LEVEL CHECK) en position arrét (OFF).

Générateur de signal FM Affichage de la Réglage
Phase | (400Hz, déviation de +75kHz) fréquence du Position du
Fréquence Niveau tuner F-90 réglage Caractéristiques
1 98,0MHz 80dB 98,0MHz - Vérifier le niveau de la borne de sortie (OUTPUT).
Placer le commutateur de vérification de . . . N
2 niveau d’enregistrement (REC LEVEL CHECK) VR501 Régler le niveau ge I? borze Ide ;ortle1 (QUTPUT) & -6dB
B enposition arrét (OFF) en tenant compte du niveau de la phase 1.
Position du Désignation du
réglage réglage
m L1,7C1 FM ANT
O I O J L2, TC2 M RE
HJ @ F201 L3, TC3
P18 @ "2"“@@ Lt L5 FM OSC
TC 1—H&
@ I TC201 — T2 FMIFT
o L202 T101 FM WIDE IFT
VH3 T T103 FMd
VR304 L2 M discret
@ J G-tc202 54, (FM discrete)
@ P VRIOL 1ol g L3 -
VRS01 | = L306 Atténuation du signal
® ®e—Ti0 @12 pilote {Clean pilot)
| TPU VRI02 *—TPi6 1201, TC201 | AM ANT
TPio Tio3—{e] 4
VRl w @ 1202, TC202 | AM OSC
! LS
@ \ej VR101 Gain fréquences moyennes
® ® (LARGE)(IF gain WIDE)
VR102 Niveau du silencieux
@ (MUTE LEVEL)
@ E VR301 Réglage centre V
VR302 Séparation Droite/gauche
(R/L)
VR303 Séparation Gauche/droite
(L/R)
o Fig. 114  Positions des réglages VR501 Niveau d’enregistrement
~ (REC LEVEL)
VR304 VCO (38kHz)
VR305 Elimination du signal pilote
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11.

AJUSTE

Ajuste de la seccion de AM

o Conectar como se muestra en la Fig. 11-1.
® Presionar la tecla AM a ON y la tecla REC LEVEL CHECK a OFF.
® Poner el selector AM CHANNEL STEP en la posicién de 9kHz (tipos KU, Sy S/G).

Generador de sefiales de AM Frecuenci- Ajustes
Paso (400Hz, modulacién del 30%) | metro del sinto-
Frecuencia Nivel nizador F-90 || ,,0ar de ajuste Especificaciones
1 522kHz L202 Ajustar el conjunto sintonizador TP19 a 2V CC.
Sin sefial
2 1611kHz TC202 Ajustar el conjunto sintonizador TP19 a 24,5V CC.
3 Repetir los pasos 1y 2y cerciorarse de que se satisfacen ambas especificaciones.
4 603kHz 4048 603kHz L201 Para obtener la indicacidon de tension de CC méxima en
5 1395kHz 40dB 1395kHz TC201 TP15 del conjunto sintonizador.
6 Repetir los pasos 4 y 5 para obtener la tensién méaxima en TP15 del conjunto sintonizador.

Ajuste de la seccion de FM
e Conectar como se muestra en la Fig. 11-2.

® Presionar la tecla FM a ON, FM IF BAND NARROW a ON y la REC LEVEL CHECK a OFF. Luego,

presionar la tecla MONO/MUTE/OFF a OFF.

Generador de sefiales de FM

Frecuenci-

. Ajustes
Paso (400Hz, +75kHz de desv.) metro del sinto-
Frecuencia | Nivel nizador F-90 | ;05 de ajuste Especificaciones
1 108,0MHz L5 Ajustar TP19 del conjunto sintonizador a 24,5V CC.
Sin sefial
Comprobar la tensiéon de TP19 del conjunto sintonizador
2 87.5MHz - (8V CC).
3 88,0MHz 30d8 88,0MHz L1.L2,L3,12 Obtener la indicacién de tension de CC maxima en TP16
4 106,0MHz 30d8B 106,0MHz | TC1,TC2,TC3 | de! conjunto sintonizador.
5 Repetir lgs pasos 3 y 4 para obtener la tensidén maxima en TP16 del conjunto sintonizador.
6 Presionar la tecla FM IF-BAND NARROW a OFF, y girar VR101 completamente hacia la izquierda.
. Obtener la indicacién de la tensién de CC méxima en TP16
7 98'0.MHZ 30dB 98,0MHz T101 del conjunto sintonizador.
Ajustar la tension entre TP17 y TP18 del conjunto sin-
8 98,0MHz 60dB 98,0MHz T103 tonizador a OV.
Ajustar la tensién entre TP10 y TP11 del conjunto sin-
9 98,0MHz 60dB 98,0MHz VR301 tonizador a OV.
40dB VR101 Presionar la tecla FM IF-BAND NARROW a ON vy luego otra
10 98,0MHz .98,0MHz (WIDE IF) vez a OFF, ajustando la diferencia del nivel de salida de
aprox. WIDE y de NARROW a +1dB.

Nota: Ajustar con precisiéon la frecuencia de salida del generador de sefiales de FM.
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Terminal de antena de AM Terminal OUTPUT

| Génsrateur de signal AM F-90 Osciloscopio |
10k :
I

l Voltimetro digital ] Voltimetro de CA ]

Fig. 11-1 Diagrama de conexiones para ajuste de AM

Ajuste de la seccion de MPX

® Conectar como se muestra en la Fig. 11-3.

® Presionar la tecla FM a ON, la tecla FM IF-BAND NARROW a OFF (WIDE), la tecla MONO/MUTE OFF
a ON, y la tecla REC LEVEL CHECK a OFF.

® Ajustar el modo de modulacién del generador de senales de FM a EXT. y conectar el MPX SG (generador
de sefiales de multiplex) a los terminales de modo FM SG EXT.

® Ajustar la salida del generador de sefiales de FM a 98,0HMz, y el frecuencimetro sintonizado de F-90 a

98,0MHz.
. Ajuste
No de Modo de modulacién del MPX SG Nivel del
paso FM SG Lugar de Especificaci
ajuste specificaciones
1 Salida de modulacién OFF. 100dB VR304 Ajustar la frecuencia de TP14 del conjunto
: sintonizador a 38kHz +100Hz. Desconectar el
frecuencimetro después de haber completado
este ajuste.
= 2 Sefial piloto (19kHz) solamente. 100dB L306,VR305 | Minimizar la pérdida de 19kHz del terminal
g OUTPUT.
3 Modulacion estereofdnica estandar. 100dB T2 Minimizar la distorsion en el terminal OUTPUT.
4 Modulacidn estereofdnica estdndar, y sefial 100dB VR302 Minimizar la salida del canal izquierdo en el
principal en R, terminal OUTPUT.
5 Modulacién estereofdnica estandar, y sefial 100dB VR303
principal en L. Minimizar la salida del canal derecho en el
terminal OUTPUT.
6 Sefial piloto (19kHz) solamente. 100dB VR305 Minimizar la pérdida de 19kHz del terminal
OUTPUT al mismo nivel en los canales izquierdo
y derecho.
7 Presionar la tecla FM IF-BAND NARROW a ON.
8 Modulacién estereofdnica estandar. 26dB VR102 Ajustar a la etapa precisamente antes de aplicar
el silenciamiento.

Nota: La modulacion estereofénica estandar consta de la principal de 1kHz (L+R) *67,5kHz de desv. y de la piloto
(19kHz) £7,6kHz de desv.

l Frecuencimetro l'—] r——=- Voltimetro digital
P
|
|
1 |
Générateur de signal FM I-LTer. ficticio de 300 ohmios £-90 Voltimetro de CA l
Terminal de antena de FM de 300 ohmios Terminal OUTPUT

Fig. 11-2  Diagrama de conexiones para ajuste de FM
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l Générateur de signal multiplexJ

Frecuencimetro

Osciloscopio

Voltimetro de CA

| i
1
' " Ter. ficticio de 300
] Générateur de signal FM H ohmios F-80
Terminal de antena de FM de 300 ohmios Terminal OUTPUT

Medidor de distorsion|

Fig. 11-3 Diagrama de conexiones para ajuste de FM MPX

Ajuste del nivel del generador de seiiales en REC LEVEL CHECK

e Conectar como se muestra en la Fig. 11-2,

o Presionar la tecla FM a ON, la tecla FM IF-BAND NARROW a OFF (WIDE), la tecla MONO/MUTE OFF
a ON, y la tecla REC LEVEL CHECK a OFF.

Generador de sefiales de FM Frecuenci- Ajuste
Paso (400Hz, +75kHz desv.) metro del sinto-
Frecuencia Nivel nizador F-90 | ) yqar de ajuste Especificaciones
1 98,0MHz 80dB 98,0MHz — Comprobar el nivel de salida del terminal OUTPUT.
2 Presionar-la tecla REC LEVEL CHECK a ON. VR501 Ajustar el nivel de salida del terminal OUTPUT a —-6dB con
respecto al nivel del paso 1.
L-ugar de Nombre de ajuste
ajuste
L1, TC1 FM ANT
EINININIA! ”
L2,TC2
F201 J L3, TC3 FMRF
L201
TPI4 @ @@ O P - L5 FM 0SC
Q TC201 T2 FMIFT
()l;l L202 TC2 T101 FM WIDE IFT
P N
VR304 B—To202 Pio s é Qé}' L2 T103 FM discreto
@ L306 TPI5—p VRI0! 103 = Q@ L3 L306 Piloto de cancelacidn
& 5 -
VRso! ®E—T o L201, TC201 | AM ANT
VRI02 - ICk
TR16 L202,TC202 | AM OSC
71033 —3
TPI8 VR101 Ganancia de FI (WIDE)
TPI7 | L 5—@)
fol ¥ VR102 Niyel de MUTE
© VR301 Ajuste central de V
VR302 Separacién de R —~ L
@ VR303 Separacién de L > R
@ ﬁ VR501 REC LEVEL
VR304 VCO (38kHz)
VR305 Cancelacion de piloto

Fig. 114  Lugares de ajuste
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12. SAFETY INFORMATION

1. SAFETY PRECAUTIONS

The following check should be performed for the
continued protection of the customer and service tech-
nician.

LEAKAGE CURRENT CHECK

Measure leakage current to a known earth ground
(water pipe, conduit, etc.) by connecting a leakage current
tester such as Simpson Model 229-2 or equivalent between
the earth ground and all exposed metal parts of the appli-
ance (input/output terminals, screwheads, metal overlays,
control shaft, etc.). Plug the AC line cord of the appliance
directly into a 120V AC 60Hz outlet and turn the AC
power switch on. Any current measured must not exceed

0.5mA.
Reading should
o
Leakage not be above
Device current | 0.5mA
under tester

test

Test all
exposed metal
surfaces

2-wire cord

@ Also test with 3
plug reversed i Earth
(Using AC adapter " ground
plug as required)

AC Leakage Test

43

ANY MEASUREMENTS NOT WITHIN THE LIMITS
OUTLINED ABOVE ARE INDICATIVE OF A PO-
TENTIAL SHOCK HAZARD AND MUST BE COR-
RECTED BEFORE RETURNING THE APPLIANCE
TO THE CUSTOMER.

2. PRODUCT SAFETY NOTICE

Many electrical and mechanical parts in the appliance
have special safety related characteristics. These are often
not evident from visual inspection nor the protection
afforded by them necessarily can be obtained by using
replacement components rated for voltage, wattage, etc.
Replacement parts which have these special safety charac-
teristics are identified in this Service Manual.

Electrical components having such features are identified

by marking with a 4 on the schematics and on the parts
list in this Service Manual.
The use of a substitute replacement component which
dose not have the same safety characteristics as the
PIONEER recommended replacement one, shown in the
parts list in this Service Manual, may create shock, fire,
or other hazards.

Product Safety is continuously under review and new
instructions are issued from time to time. For the latest
information, always consult the current PIONEER Service
Manual. A subscription to, or additional copies of, PIONEER
Service Manual may be obtained at a nominal charge from
PIONEER.
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13. FOR HE AND ‘HB TYPES

The HE and HB types are the same as the KU type with the exception of the following sections.

Contrast of Miscellaneous Parts

Part No.
Mark Symbol & Description Remarks
KU type HE type HB type
Tuner ass'y GWE-210 GWE-211 GWE-211
AM stereo ass'y no supply
Terminal ass'y no supply
A % | T1 Power transformer (120V) ATS-022 L C
. {220V, 240V) A ATS-023 ATS-023
i AC power cord ADG-052 ADG-068 ADG-063
Coaxial connector AKX-056
Operating instructions
(English) ARB-562 ARB-562
(English, French, German,
Italian) ARE-074
Packing case AHE-210 AHE-211 AHE-210

The Tuner ass’'y GWE-211 (for HE and HB types) is the same as the GWE-210 (for KU type) with the

exception of the following sections.

. Part No.
Mark Symbol & Description GWE.210 GWE211 Remarks
Terminal (ANTENNA) AKA-019 AKA-021
F203 10kHz filter ATF-144 e
F203 9kHz filter ATF-137
*% | Q515 2SA1115
(2SA733A)
C334, C339 CQSA 222J 50 CQSA 1524 50
R565 RD%PM 121J
R563, R564 RD%PM 102J
R566 R RD¥%PM 330J
R567 RD¥%PM 680J

Line Voltage Selection

Line voltage can be changed with following steps.

1. Disconnect the AC power cord.

2. Remove the top cover.

3. Change the connection of the power trans-
former primary taps.

4. Stick the line voltage label on the rear panel.

Part No. Description

AAX-193 220V label

AAX-192 240V label
44
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SCHEMATIC DIAGRAM

uctors are_representative ones
miconductors may be used and

onty. Oth s
are listed in the parts list.
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F-90/HEHB [
P.C. BOARD PATTERNS
Tuner Assembly (GWE-211
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