Ref. No. 3488

ONKYO SERVICE MANUAL

SYNTHESIZED
FM STEREO/DSR TUNER
MODEL T-9890DSR

EBRDS ImASR

Black model

BUP, BUPV

230V AC, 50Hz

SAFETY-RELATED COMPONENT WARNING!!
COMPONENTS IDENTIFIED BY MARK A ON
THE SCHEMATIC DIAGRAM AND IN THE PARTS
LIST ARE CRITICAL FOR RISK OF FIRE AND
ELECTRIC SHOCK. REPLACE THESE COMPO-
NENTS WITH ONKYO PARTS WHOSE PART
NUMBERS APPEAR AS SHOWN IN THIS
MANUAL.

MAKE LEAKAGE-CURRENT OR RESISTANCE
MEASUREMENTS TO DETERMINE THAT EXPOSED
PARTS ARE ACCEPTABLY INSULATED FROM
THE SUPPLY CIRCUIT BEFORE RETURNING

THE APPLIANCE TO THE CUSTOMER.
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SPECIFICATIONS

Tuning Range M : 87.50 to 108.00MHz (50/25kHz steps)
DSR(CABLE) : 50 to 855 MHz (1MHz/100kHz steps)
(SATELLITE) : 950 to 175 MHz (1MHz/100kHz steps) (option)
Usable Sensitivity FM : Mono 10.3 dBf, 09 uV (75 ohms IHF)
0.8 uv (75 ohms DIN)
Stereo 172 dBf, 2.0 LV (75 ohms IHF)
20 pv (75 ohms DIN)
DSR: 63 to 94 dBUV
50 dB Quieting Sensitivity FM : Mono 16.1 dBf, 1.7 uV (75 ohms)
Stereo 36.1 dBf, 17 uV (75 ohms)

Capture Ratio FM :13dB (Wide)
Image Rejection Ratio FM : 100dB
IF Rejection Ratio FM :100dB
Signal-to-Noise Ratio FM : Mono 85 dB, IHF
Stereo 77 dB, IHF
DSR: 110 dB, IHF
Selectivity FM : 70 dB DIN (+/- 300kHz at 40 kHz Devi.) (Super-Narrow)
AM Supperssion Ratio FM :55dB
Total Harmonic FM : Mono 0.03 % (Wide)
Distortion Stereo 0.07 % (Wide)
DSR: 0.007 % (1kHz)
Frequency Response FM : 30 to 15,000 Hz (+0.5, -1.0 dB)
DSR : 15 to 15,000 Hz (0.5 dB)
Stereo Separation . FM :45dB at 1,000 Hz (Wide)
33 dB at 70 to 10,000 Hz (Wide)
DSR: 102 dB
Stereo Threshold FM : 17.2 dBf, 2.0 UV (75 ohms)
Qutput FM : 1.0V
DSR: 2.0V

SERVICE PROCEDURES

1. Safety-check out
After correcting the original service problem, perform
the following safety check before releasing the set to the
customer.
Connect the insulating-resistance tester between the plug
of power supply cord and chassis.

Specifications: More than 10MXQ at 500V.

2. Memory preservation
This unit does not require memory preservation batteries.
A built-in memory power back-up system preserves
contents of the memory during power failures and even
when the unit is unplugged. The unit must be plugged in
and the power switch turned on and off once in order to
change the back-up system. Note that since this is not a
permanent memory, the power switch must be turned on
and off a few times each month to keep the back-up system
operative. The period of time during which memory
contents are preserved after power has last been turned off
varies depending on climate and placement of the unit.
On the average, memory contents are protected over a
period of 3 to 4 weeks (a minimum of 2 weeks) after the
Jast time power has been turned off. This period is shorter
when the unit is exposed to very high humidity or used in
an area with an extremely humid climate.
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Extended IC (M66311P)
M66811P
FMg—T oA Qc23}1—p-PD
NC [Z QB QD[23}—p»-PC
+V—f3|vce QE[Zz}—p»-PB
EXDO 7]A QF[2T}—pp»-PA
GND — {5 JoE QG{20]—pp M2N
EXCS 6 |CKL QH[T51—p»-MIN
RESET»{Z R QI:T_S—]—bDSR
EXCK—Ppp[ B |CKS QU|T7}—» MODE(AUTOMONO)
GND——9|GND QK[ 16]—pp- HI-BLEND
NC[1o|saP QL[T5}—pp» NARROW
LNB14 —{11]Q0 QM[14]—pp- S.NARROW
LNB18<—_EQP QN E_>W|DE
Pin No. Symbol /O Description
1 M O Power source control signal output for FM.
2 NC Not connected.
3 Vce Power source terminal. (+5V)
4 EXD O I Serial data input terminal.
5 OE Chip enable terminal. Connect to the ground terminal.
6 EXCS 1 Latch clock input terminal.
7 R I Reset input.
8 EXCK Shift clock input.
9 GND Ground terminal.
10 SQP Open terminal.
11 LNB14 (0] Change from LNC to vertical polarized wave 14.
12 LNBI18 (6] Change from LNC to vertical polarized wave 18.
13 WIDE 0 Wide band control output.
14 S NARROW 6] Super narrow band control output.
15 NARROW O Narrow control output.
16 HI-BLEND O | Hi-blend control output.
17 MODE 0] AUTO/MONO change output.
18 DSR 0 Power source control signal output fot DSR.
19 MIN O Playback channel change output for DSR.
20 M2N 0
21 PA o
22 PB 0] Select channel change output for DSR.
23 PC 0]
24 PD O

LLNC: Low Noise Converter
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IC BLOCK DIAGRAMS AND DESCRIPTIONS

BA401 (FM IF Amp.) TC74HCU04P/74HC04P (Hex Inverter)

AL

03

CXA1125P(CATV/VHF Tuner)

GND

Vvee2 veel ose3 oscz iy o g Pin No.| Symbol Description
1 |FoUT IF signal output.
- 2 GND1 Ground terminal for IF amplifier system.
0sC 3 RF IN1 RF signal input 1.
; ‘ 4 RFIN2 RF | signal input 2
MIX 5 UIF IN/SW | UIF signal input/ON when UIF and OFF when VHF.
y 6 MIX OUT1 | Mixing output 1.
7 MIX OUT2 | Mixing output 2.
IF-AMP g 8 | NC Not connected.
UIF 9 GND2 Ground terminal.
AMP 10 | OSC1 Oscillator output 1.
A ) v 11 | osc2 Oscillator output 2.
3 D, &/ O—0O 12 | osc3 Oscillator output 3.
oo Gl o ne . oo Beii] 13 Veel Power source for oscillator and mixer.
14 Vee2 Power source for IF/UIF amplifier.
LA1235 (FM IF system)
w
« Bz &8
(] 1) L)
\ll/f {(@ymee( Qe \!7”: -

CONST
VOLTAGE

st lan 3rd 4'h |5?h IG1h

VEL LEVEL LEVEL LEVEL
'T DET DET

AFC/
[TUNING

aFc |

METER

MUTE

ER [SCHMIDT MUTE AMP
CIRCUIT DRIVE

3 (&) u\:‘g, 19)
z L2 A |
[ =1 2D
W 2w S0
2 )
7]
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LC75711E(FL Tube Driver)

................................................................................................

3

[ ]
DI —-("‘—b 3 @l 2
cL (o3 o SHIFT REGISTER = E
z :
ce {29 Z e w i
© < 8| a5
) NI ==y
60 : i
o s s o i
: 39 10
vss 57 BLINKCYCLE BLINK | a0 AAAIGI6
{ REGISTER GENERATOR| " ’;';-Zlg ‘1:
v e e o Wi
: __.IDUTYCYCLE DUTY | 45 GI0
RES 161 > REGISTER GENERATOR] « H
: o
H 4 23]
H ’ gggsmx » gg:?TROL a :
TEsT INSTRUCTION 8 ~
i DECODER CONTROL/ m a
° e
oscr 12 TIMMING ol s .
Oscog i 0sC DIVIDER GENERATOR _—_54__, Gl
UPC1346CS (RDS Decoder)
[ [ (= (] G ] [el (7 [ [l (] (]
L
BEF | e pibop [ e e
L SK DET.
i
CLOCK | per.
osc — RECOVERY DECODER
[ 1 ‘
Ll ] D] Lef Ll Ll L] L] o] Do T Tee]
No.| Terminal Description No.| Terminal Description
1} Vee Supply voltage for the digital circuit 13 | GND Ground for the analog circuit
2 | OSCIN Resonator input 14 | INTEG Integrating filter terminal
3 | OSCOUT Resonator output 15 | BPFADJ Adjustment fc band pass filter
4 | GND Ground for the digital circuit 16 [ PSKOUT Biphase signal output
5 | TEST1 Test unput 17 | PSKIN Biphase decoder input
6 | REST2 Test input 18 | LPFSK Low pass filter for the detection SK
7 | OPCIL Control input of the operation stop 19! LPFQ Low pass filter for the crossed detector
8 | SILCIL Mode control input of the synchonizing detection | 20 | LPFI Low pass filter for the synchronizing detector
9 | SKOUT SK detection output ’ 21 | DSBIN DSB demodutator circuit input
10 | RDS OUT RDS synchonizing detection output " 22 | BPFOUT Band pass filter output
11 | CLOCK OUT | Bit rate clock output 23 | BPFIN Band pass filter input
12 | DATAOUT | RDS data output 24 | Vce Supply voltage for analog circuit

—10—




LM7001 (PLL Synchesizer and Controller)

PD1
=7 6 Phase Detector.

'__,_____! Charge Pump 15 PD2

XiNoZ Referance Divider |——

xouto-! ﬁ
Ul 12

FMI

VOD1

[ Programable Divided— 13 VDD2

10
e 0 o
_

Shift Register + Latch

3 4L 5 7L 0% E)
CE CL DATA

Pin No. Terminal Description
1 XOUT Connect the 7.2MHz crystal resonator.
2 XIN
3 CE Chip enable terminal. Connect to the terminal PLLCE1 of microprocessor.
4 CL Serial clock input terminal. Connect to the terminal PLLCL of microprocessor.
5 DATA Serial data input terminal. Connect to the terminal PLLDATA of microprocessor.
6 SYN Not used.
7 SAT/CANLE |Power source control terminal for DSR. Cable at the high level and Satellite at low.
8 LPF LPF selector output.
9 ANT Antenna selector output. A at high level and B at low level.
10 AMIN AM local oscillator input terminal.
11 FMIN FM local oscillator input terminal.
12 VDD1 Power source terminal for back-up.
13 VvDD2 Power source terminal.
14 PD1 Phase comparator output
15 PD2 Phase comparator output
16 Vss Ground terminal

74HC164 (8-bit Serial-in/Parallel-out Sfift Register)

OUTPUTS '—I

Vec QH QG OQF OQE CLEAR CLOCK
|14 13 |12 11 1o |9 Is

Inputs Qutputs
Clear [ Clock | A B | oA QB ... QH
L X X X L L L
H X X QA0 QBO QHQO|
9 H B H H|H QAn QGn
H i L X L QAn QGn
H t x L L__QAn QGn

|1 2 3 4 5 6 I7
A B QA QB QC QD GND

SERIAL l_
INPUT OUTPUTS

11—
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SAA7350AGP (Noise Sharper)

Pin No. Mark Function
1 XSEL Crystal frequency select. This pin is used to select the master srystal frequency as follows: -XSEL
HIGH=384fs XSEL LOW=256fsThis pin defaults to XSEL HIGH when not connected.
2 DOEN Onc-bit Digital Output Enable. When LOW, the one-bit code outputs are made available for DAC7.
(not used).
3 IDF3 Input data formal. These three pins determine the input format the device is to operate in. If
4 IDF2 unconnected these pins will default HIGH (i.c. burst clock mode).
5 IDF1
6 TEST4 This pin should be Irft open circuit.
7 SD12 Serial Data Input. Used in simultaneous mode only (for the right channel signal).
When not used, this pin will be internally pulled high.
8 SDI1 Serial Data Input. This should be a 16, 18 or 20-bit linear 2's complement PCM signal.
In simultaneous mode this pin is used for the left channel signal.
9 WSI Serial input Word Select Signal. Signifies whether data word is for the left or right channel. Can be either fs,
2fs, 4fs or 8fs where fs is the system sampling frequency. fs can lie between 16kHz and 53kHz.
10 SCKI1 Bit clock input for the serial input interface.
11 TEST1 This pin should be left open circuit.
12 VDD 5V power supply for digital section.
13 VSS Ground connection for the digital section.
14 XIN Crystal Oscillator Input.
15 XOUT Crystal Oscillator Output.
16 XSYS1 Buffered Oscillator Output.
17 TESTS In normal operation this pin should be tied LOW.
18 VDDAR Analogue 5V supply for right channel.
19 INTR+ Output from the right positive switched-capacitor integrator. Input to differential op-amp.
20 FBR+ Feedback connection for the right positive switched-capacitor integrator.
21 VSSAR 0V supply for right channel.
22 FBR- Feedback connection for the right negative switched-capacitor integrator.
23 INTR- Output fron the right negative switched-capacitor integrator. Input to differential op-amp.
24 VRCR High impedance voltage reference for the right channel inputs. typically VDDAR/2.
25 VDACR Reference voltage supply for right channel DAC's. Normally this will be connected to VSS.
26 VROR Right channel voltage reference output. Typically VDDAR/2.
27 VDDATR 5V supply for right channel analogue timing.
28 VSSAT 0V supply for left and right channel analogue.
29 VDDATL 5V supply for left channel analogue timing.
30 IRR 24 kohm bias resistor connection for the reference current generator circuit.
31 VROL Left channel voltage reference output. Typically VDDAL/2.
32 VDACL Reference voltage supply for left channel DAC. Normally this will be connected to VSS.
33 VRCL High impedance voltage reference for left channel inputs and for bias current generator.
Typically VDDAL/2.
34 INTL- Output from left negative switched capacitor integrated. Input to differential op-amp.
35 FBL- Feedback connection for the left negative switched-capacitor integrator.
36 VSSAL- 0V supply for left channel.
37 FBL+ Feedback connection for the left positive switched-capacitor integrator.
38 INTL+ Output from the left positive switched-capacitor integrator.
Input to differential op-amp.
39 VDDAL Analogue 5V supply for left channel.
40 TEST2 This pin should be left open circuit.
41 TEST3 This pin should be left open circuit.
42 DOL Digital output left. Left channel one-bit code for DAC7, when disabled this pin will be driven
LOW. (Not used).
43 XSYS2 Output clock at a frequency of half the master clock frequency.
44 DOR Digital output right. Right channel one-bit code for DAC7, when disabled this pin will be driven
LOW. (not used.)
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TC9271N (Digital AUDIO Interface Modulation)

Resonator Input Clock output Digital output (R) ¥
XN XOUT XSYS1 XSYS2 VDDARVDDATRVROR | VSSAR ~ VDACR VRCR n 3 ® © o 3 ;
1} 15} el a3} | 7| 26| aa| | 5| x & @ i 5 G 5
Digital section Power supply +5V 12 13—12 | 24 I 22 3 ‘
vss 2. > = ] _‘ﬁ] g P |y !
Bit clock input  SCKI % e ® 12 rere Voo @8 ~
ws! oise sharper 19 CLOCK 6)CKAI
Serial data input (R) $O11 2 + |_[switcweD '] 5? INTR+ Vss (14 GENERATION SERIAL
Serial data input (L) SDI2 ? Offset CAPACITOR P CIRCUIT Lt
enal 1 -
P ] NETWORK 3 _2%_ INTR- LRs(3 ‘ 7)CKA2
BF2 K Input |—— VSSAT |
\DF3 Interface ‘%_39_ R 28)LBIT
Noise Sharper (L) SWITCHED _378_ FBL+ LRCK(4
+ CAPACITOR 5__ INTL+ 8ek (5 DATA CATEGORY CODE
— INPUT U REGISTER ™) 8)EMPH
cseL L Control Offset NETWORK 'L 3; oL- OATA CIRCUIT ,
TesT | —‘ﬁ, ’ i vLoy (7 9)coPyY
C ! uBDA(2
a2 PARITY BYPHASE MARK O FS! *
ERERE T RRED gﬁ; I\‘EURﬁ\_TION —MODULATION CIRCUIT ;
Digital output (L) VDDAL VDDATL VROL VSSAL  VDACL VRCL < 1
/L J\ 1)FS2
19 o—{(17)—(8 15) {16)
(2} & s g o N
2] 8 9 |
SMS5843AP (8 times Oversampling Digital Filter) Pin No. | Symbol I VO | Description
1 BLOCK O | Block first position output |
CKSLN  LRal o 2 UBDA 1 | User bit data input
E
é 3 LRS I | Polarity setting terminal of LRCK |
—~(5) winpL ° o N 4 LRCK I | LR clock input |
Daainput DIINF2N [ 1 28| LRCI Sample rate clock of ?
ORLE e inpu data 5 BCK I | Bitclock input |
Bit clock input BCKI E 27| TMOD Filter selector
xn o Input Data 4) INFIN Selecior forresonator ~e g1 N E E BCKO  Bit clock output 6 DATA I 2ch. Data illpllt 4ch. Data input 1
m Interf: or input frequenc;
x1o (2) Shock ol T eI [4 25] WCKO  Word clock output 7 VLDY I | 2ch. | Correction flag input 4ch. | Datainput 2
ko (2) ' winiL [5] 24] DOL L ch. daia output 8 EMPH I Empbhasis flag setting input
‘ Firor Processin & Clockinput XTI [6 ] [23] DOR R ch. data ouiput 9 COPY I P Copy flag setting input I S l Fixed at high level
M0 (20) Auctuation Processing xto 7] 22] vop 10 FS1 I | Sampling frequency setting input 1
rsm (19) Timing > VSSE % Ne 11 FS2 I | Sampling frequency setting input 2
Clockouput CKO [ 9 20| SYSCN
12 CKS I tting input of dividi be
synen (@) ] W — 5 owzon Setting input of dividing number of clock
y 13 X1 I | Clock input
- = seko mDT [11] 8] FsEL2 -
oo (9 De-emphasi ” mck [12} [17] FSEL1 14 Vss Ground terminal
eses (D) Control weko MLEN E E DEMP  DE-emphasis control ON:H 15 DO1 Y Digital data output 1
FSEL2 L B P oo Sysemreset T [1a} (5] MUTE  Muing output Mut: H 16 DO2 O | Digital data output 2
) bor 17 M1 1 Channel mode setting terminal 1
MUTE (i5) Muing/ 9) owaon 18 M2 I Channel mode setting terminal 2
19 IS1 I Data input mode setting terminal 1
20 1S2 I Data input mode setting terminal 2
VDD 21 CTG1 I P Category code setting input 1 S Data input
22 CTG2 ) { P Category code setting input 2 S Clock input
23 CTG3 1 P Category code setting input 3 S Latch pulse input
24 FR32 O | FR32 output
25 LBIT I P LBIT input S 32/192 bit selector
26 CKA1 I P Clock precision setting input 1 S Fixed at high level
27 CKA2 I P Clock precision setting input 2 S Output inhibit at high level
28 VDD Power source terminal
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TC9246P(Clock Generation IC)

SDA6310 (DSR QPSK Demodu Iation)
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TDA1547 (D/A Converter)

ﬁ
15vaig2E, 2
Data Input Ic r——-—’ Loaic Locic
®) 41 or
Gk —— T ||| R
~¢»svon;_}£1Tj .
+sveig S I 7 U U
£ Le o | Switched Switched
ST 1% Cap Capaci
oayl SO0 ! ’.%Q +§ +° o | Network Network
T
11
To Analog output -~ 2 ! To Analog output
stage riy N stage
14 19
s 18
-sv.n<=>1——.—‘E7 16 e e
C C
L Right Channel  Left Channel 1
Pin No. | Symbol Description Pin No.| Symbol Description
1 DGND Digital ground 17 VDDA Power supply +5V
2 VYDDD Digital power supply +5V 18 DNDPL Negative output for left channel
3 DATA R | Serial 1 bit data input 19 DOPL Positive output for left channel
4 NC 20 NC
5 CLKR Clock input for right channel 21 AGNDL Analog ground
6 VDDDR Power supply +5V 22 OUTL Positive DAC output for left channel
7 VSSDR Power supply -3.5V 23 OUTNL Negative DAC output for left channel
8 VREFR Reference power supply -4V 24 AGNDL Analog ground
9 AGND R | Analog ground 25 VREFR Reference power supply -4V
10 OUTPUT | Negative DAC output for right channel 26 VSDGL Power supply -3.5V
11 OUTR Positive DAC output for right channel 27 VDDGL Power supply +5V
12 AGND R | Analog ground 28 CLKL Clock input for left channel
13 NC 29 NC
14 DOPR Positive output for right channel 30 DATAL Serial 1 bit data input for left channel
15 DNOPR Negative output for right channel 31 VSSDG Power supply -5V
16 VSSA Power supply -5V 32 SUB Power supply -5V

LA3401 (FM Stereo Decoder)
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16 ANTENNA A
DC P8
AD[ ] [] STMENT P ROCEDURE S e GND | vor TMETER FSIGNALT 5 o uNIT GND o¢
ERATOR { VOLTMETER
TUNED VOLTAGE
PLL
ANTENNA A
Prcparation M SIGNAL > LU PN EXT. . ouTPUT
. Input . Selector GENERATOR 750 UNIT GND | you TMETER MODE ANTENNA A TERMINAL
. - AC
: p . - Antﬁ:nna' A TRACKING/IFT FM  STEREO FM  SIGNAL 750 UNIT P .
FM mono: 1 kHz., 40 kHz devi., 60dB/ u V (65 dBf) : ouTPUT MODULATOR GENERATOR VOLTMETIR |
.. Pilot si IF BAND: WIDE S TERMINAL e .
FM stereo: 1 kHzZ, L+R 37kHz devi.,: Pilot signal 19 kHz : FM SIGNAL i
HI-BLEND: OFF 750 | UNIT oo | SC10-
3 kHZ dcvi. . GENERATOR ANTENNA A
. TP83)|
@ Test Mod MODE: AUTO T ity FM SIGNALTZSq | unim Ac 1
est iviode AC R GND | vOLTMETER
FINE: light on CENERATO Qs ;
Press and hold down the MEMORY button, then press the POWER button. VOLTMETER | g1y 2 0 catm s 100 i
The all segments on the fluorescent indicator wbe light on. e
DYNAS
Connection FM SG Stereo Tuned Output Adjustment Adjust —
Item S tep Modulator Remarks h
of instrument output output frequency indicator point for
Tuned 1 Connect the DC voltmeter 87.5 MHz (1 ch.) 'DC L006 5.8+0.2 V |(1 ch.): Channel of PRESET key
1 2 108.00 MHz (2 ch.) C025 24.0+0.4 V |Repeat the steps 2 and 3 until
Voltage 3 to the test point PO02. 87.5MHz voltmeter L006 4.0+0.2 V |no further adjustment is necessary.
1 Connect the FM signal 100.80 MHz 100.80 MHz C002,C008 Maximum
Tracking generator to Antenna 20dB u DC C011,C014 Repeat the steps 1 and 2 until
2 2 terminal A. 87.50 MHz 87.50 MHz L001,L.002 Maximum |no further adjustment is necessary. 'G
20 dB u voltmeter L003,L004 Raca —
Adjust. 3 Connect the DC voltmeter 100.80 MHz 100.80 MHz L005 Maximum NI
R212
to the test point P201. 20 dB 4« L009
1 Connect the FM signal 99.00 MHz Signal R141 45 dB Press the DISPLAY key more than L453
3 Signal generator to Antenna 50 dB u 99.00 MHz 1 sec. (Signal meter indication) Ra6| .
Meter 2 |terminal A. 99.00 MHz (5 ch) Meter R156 85dB | After adjustment, press the — (+) o~ ‘
86 dB u DISPLAY key (Frequency indication) R4T3 |
4 1 Connect the AC voltmeter DC L101 0x5mV P45l P452 7
FM across the pins 3 and 4 of 99.00 MHz 99.00 MHz voltmeter Repeat the steps 1 and 2 until Léol
1IF 2 P101 and the distortion 60 dB u (5 ch) Distortion L102 Minimum no further adjustment is necessary.
analyzer to output terminal. analyzer
57kHz CENTER
5 Muting Connect the oscilloscope 99.00 MHz Appear the
level to the output terminal. 15dB u« 99.00 MHz Oscilloscope R142 signal on the PeO! PIOI
22.5 kHz devi. oscilloscope. E
Stereo Connect the oscilloscope 99.00 MHz L ch. Minimum P502 .
6 Sepa- to the output terminal. 60 dB u 99.00 MHz Oscilloscope R212 (Right ch.) |Maximum and same Loz Lot
ration Ext. mode Rch. Minimum separation GND R80O3 IFT RI41
ol e 57 kHz R142 SIG
(Left ch)) 201 MUTE METER
L5014 g
Connect the oscilloscope 99.00 MHz 57 kHz L RS12 S.LEVEL VRS
7 RDS across the pins 1 and 2 of 60 dB x 3% devi. or 99.00 MHz Oscilloscope R803 Maximum J
the test point P101. Ext. mode RDS data
signal FRONT END AND OUTPUT PC BOARD
. N (
DSR adjustment — W
1.QPSK modulator adjustment 2.Clock frequency adjustment
Connect the cable of cable broadcast to the antenna terminal CABLE. Connect the oscilloscope to #1 of terminal P502. vT
01
Set the tuned frequency to 1183 MHz. Adjust R512 so that the waveform becomes 0 V. Poo2
Iy
Connect the DC voltmeter to #4 of terminal P451. Connect the oscilloscope to #2 of temrinal P502. L003 | 002
Adjust L453 so that Voltmeter reading becomes 6 £0.2V. Adjust L501 so that the waveform becomes maximum. Looa
Connect the oscilloscope to #1 of terminal P451.
! LO06 LO09 cola
Confirm that the eye pattern appears on the oscilloscope. 3.Secondary PLL adjustment ° ol | cooz
Connect the DC volumeter to terminal P452. Connect the AC voltmeter to terminal P601.
i i 3+0.2 . .
Adjust R473 so that Volimeter reading becomes -3£0.2V. Adjust L601 so that the Voltmeter reading becomes 2£0.2V. L
_J

DIGITAL CIRCUIT PC BOARD
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PRINTED CIRCUIT BOARD VIEW FROM BOTTOM SIDE

DIGITAL CIRCUIT PC BOARD
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SCHEMATIC DIAGRAM
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@ THE COMPONENTS IDENTIFIED BY MARK A\ ARE CRITICAL FOR SAFETY. ® ELECTROLYTIC CAPACITORS (4)ARE IN sF/WV. _ _
REPLACE ONLY WITH:PART NUMBER SPECIFIED. @ ALL CAPACITORS ARE IN pF/S0WV UNLESS OTHERWISE NOTED. -—— H I NAPS—5079-1

® ALL PNP TRANSISTORS ARE EQUIVALENT TO 2SA1015-GR UNLESS
OTHERWISE NOTED.

® ALL NPN TRANSISTORS ARE EQUIVALENT TO 2SC1815-GR UNLESS
OTHERWISE NOTED.

® ALL DIODES ARE EQUIVALENT TO 155133 UNLESS OTHERWISE NOTED.
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EX)030-+3pF, 330~33pF, 331+330pF. 333+0.033sF

® ALL RESISTORS ARE [N OHMS 1/4 WATTS UNLESS OTHERWISE NOTED.
® THE THICK LINES IN PC BOARD ARE THE PRINTING SIDE OF THE PARTS.

EX) « PRINTING SIDE
® CIRCUIT

1S SUBJECT TO CHANGE FOR IMPROVEMENT.
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PRINTED CIRCUIT BOARD VIEW FROM BOTTOM SIDE

DISPLAY CIRCUIT PC BOARD

POWER SUPPLY CIRCUIT PC BOARD
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25135081
NCS¥-5081

REMOTE SENSOR PC BOARD
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PRINTED CIRCUIT BOARD PARTS LIST

Front end and output pc board (NARF-5078-1)
CIRCUIT NO. PART NO.

U301

Uss1

Qoo1

Q002-Q004

Q005

Q006-Q008

Q752
Q753
Q754

Q552

Q651-Q654

Q751

D001,D006
D651,D751

D002-D005
D007-D009
D010-D012

L005

Lo01
L002
L003
L004
L006

L007,L008

L009
L010

X751

C002,C008
C011,C014

Co021
co25
Co31

C302,C306

C304
C552
Cs53

Front end
240097
Photo coupler
24120031
Transistors
2214230 or
2213290
2212514
2211723
2212195
2211945
2212445
2213284 or
2212115
ICs
222740045
222762
22240090
Diodes
223222
223205 or
223163
223154
223154
223149
Transformer
233441
Coils
233321A
233322A
233324A
233323A
233325A
233454M022
233326A
233212
Resonator
3010141
Capacitors
3060021
3060021
354741009
3060017
393142217
354741009
354781009
354741009
374723724

DESCRIPTION

BTP-RH402, FRONTEND

TOTX178, PHT CP

RN1202 or
DTC114ES
3SK114-Y
25C1923-0
28K241-GR
28K246-GR
2SK365-GR
2SC17408-R
28C2458-GR

74HC04P
NJM5534D-D
LM7001

WGT713A,
1SS270A or
188133
1SV103
1SV103
1SS85

NFIF-4076,IF

NFA-3053,ANT
NFRF-3038, RF
NFRF-3040,RF
NFRF-3039,RF
NF0-3033,08C

NCH-1452,022M,CHOKE

NFRF-3041,RF
NFRF-4021,RF

XTL-7.2M,CRYSTAL

NTC-2P17,Trimming
NTC-2P17,Trimming
10uF,16V Elect.
NTC-10P15,Trimming
22014F,16V Elect.
10yF,16V Elect.
10LF,50V Elect.
10pF,16V Elect.
4700pF15%,50V Plastic

_30—

220UF,16V,Elect.

100pF+10%,50V Plastic
0.1UF+5%,50V,Plastic
1800pF15 % ,50V ,Plastic
2200pF+5 % ,50V Plastic
4700pF15 % ,50V Plastic
0.1jF+5%,50V Plastic
22iF,16V Elect.
22/IF,16V Elect.
0.1F+5%,50V ,Plastic
2200 F,6.3V, Elect.
0.01L F+5%,50V,Plastic
2.2 F,50V, Elect.
4.71LF,50V, Elect.

NRL-1P0.1A-DC12-050
NRL-2P1A-DC12-078

NTM-2PD124, Antenna

NPJ-1PDOR120, Coaxial output

NPJ-2PDBL264, Output
NPJ-2PDBL184, RI

NPLG-2P29

NPLG-3P586
NPLG-9P592
NPLG-5P588
NPLG-7P590
NPLG-5P588

NSCT-7P878

(FR)

C554 354742209
CIRCUIT NO. PART NO. DESCRIPTION
Capacitors
C661,C662 374721015
C663-C666 374721044
C667,C668 374721824
C669,C670 374722224
C671,C672 374726814
C673,C674 374721044
C675-C682 391642207
C683-C686 391642207
C689,C690 374721044
C752 354722219
C755 374721034
C756 354780229
C757 354780479
‘Relaies
RLOO1 25065356
RL651 25065469
Terminals
Po01 25060202
P551 25045248
P651 25045440
P701 25045330
Plug
P002 25055038
Antenna cable
P301 2010102
Wire traps
JL101b 25055624
JL102b 25055630
JL104b,JL105 25055626
JL106b 25055628
JL107b 25055626
Wire holder
JL103a 25051091
Shield case
27301031-1
27301033-1

(RE)

Power supply circuit pc board (NAPS-5079-1)

CIRCUIT NO.

Q901,Q912
Q909
Q910,Q911

Q902
Q903

PART NO.
Transistors
2211255
2211455
2213560 or
221282

ICs
222781206
222780506

DESCRIPTION

2SC1815-GR
2SA1015-GR
RN1204 or
DTC144ES

L780812
L780S05




Q904
Q905
Q906
Q907
Q908

D901-D910
D913,D914
D911,D915
D912

D916,D917

D918
D920,D921

D919

C901

C904

C905
€906,C933
C907

C908
C909,C910
911,914
C912,C913
€915,C916
c921
922,932
€923,C924
C925,C926
€927,C928
C929
(934,950
C93s
C940,C941
€942,C943
(944,945
€946,C947
C948

C949

C951

C952

R903
R904
R912

P901

JL901a
JL902a

222780565JR
2222781206
222790125
222780125NE
222790125
Diodes
22380035 or
22380046
224453004
224450512
22380035 or
22380046
223222,
223205 or
223163
224450623
Capacitors
354781019
354774719
354761019
354781009
374721044
393142217
374721044
393122217
374721044
374721044
393152227
354784719
374721044
393142217
374721044
354782219
354781009
374721044
393152227
374721044
393142217
374721044
354761009
374721044
354742209
354744719
Resistors
441722704
443524704
443626814
Plug
25055168
Wire holders
25051088
25051094

78M56
L780S12
79M12HF
78M12HF
79M12HF

GP104003E or
AMO01Z
MTZ30D, Zener
MTZ5.1B, Zener
GP104003E or
AMO01Z
WGT13A,
1SS270A or
185133
MTZ6.2C, Zener

1001 F,50V Elect.

4700 F,63V Elect.

100LL F, 35V, Elect.

10u F,50V Elect.

0.01 F5%,50V Plastic
220L F,16V,Elect.

0.01y F+5%,50V ,Plastic
2201 F,6.3V,Elect.
0.01)L F15%,50V Plastic
0.01y F£5%,50V ,Plastic
2200 F,25V, Elect.
470 F,50V Elect.

0.01}L F+5%,50V Plastic
2201 F,16V,Elect.

0.011 F15%,50V,Plastic
2201 F,50V Elect.

10pL F,50V,Elect.

0.01y F15%,50V ,Plastic
22004 F,25V Elect.
0.01L F15%,50V ,Plastic
220U F,16V Elect.

0.01p F+5%,50V,Plastic
10U F,35V Elect.

0.011 F15%,50V ,Plastic
221 F,16V Elect.

470 F,16V Elect.

RS2WBJ, 27, Metal oxide
RS1/2WBJ, 47, Metal oxide
RS1WBJ, 680, Metal oxide

NPLG-5P152, P PLUG

NSCT-4P875
NSCT-10P8381

—31—

J1L.903a 25051095
Radiators
27160179
27160220-1
Screws
82143006
Holder

27190540-1

NSCT-11P882

RAD-57
RAD51(B)

3P+6FN(BC),Pan head

Display circuit pc board (NADIS-5080-1)

CIRCUIT NO. PART NO.

IC
Q708 22240642
FL tube
Q709 212136
Capacitors
C721 354781009
C723 354741009T
Switches
$701-S705 25035652T
Socket
JL701b 25051282
Wire trap
JL702b 25055628
Holder
27190949

DESCRIPTION

LC75711E

16-ST-04GK

10u F,50V,Elect.
10pL F,16V,Elect.

NPS-111-8604, Push

NSCT-16P1071

NSCT-7P590

Fl tube

Power switch pc board (NASW-5081-1)

CIRCUIT NO. PART NO.

Capacitor
C953 3500065A
Switch
S$901 25035636
Plug
P952 25055675

DESCRIPTION

DE7150FZ103P, AC400V/125V,IS C

NPS-111-L590

NPLG-2P631

Digital Circuit pc board (NADG-5082-1)

CIRCUIT NO. PART NO.

Transistors
Q101 2212195
Q106 2210746
Q151,Q171 2213284 or
Q504,Q801 2212115
Q202-Q204 2211945
Q205,Q206 2212794
Q207 2213354 or

2212125

Transistors
Q209,Q210 2211945
Q211 2213560 or

) 221282

Q503 2211723

DESCRIPTION

25K241-GR
25C945A-P
25C1740S-R or
2SC2458-GR
25K246-GR
2SD1468-R
2SA933S-R or
2SA1048-GR

2SK246-GR
RN1204 or
DTC144ES
28C1923-0

Q707

Q708,Q710

Q102-Q105
Q107
Q201
Q401
Q451
Q452,Q453
Qs01
Q502
Q551
Q601
Q602
Q603
Q604
Q605,Q703
Q631
Q632,Q634
Q633
Q701
Q702
Q704
Q705,Q706
Q802
Q803

D101-D113
D151,D152
D171,D172
D201-D203
D205,D206
D452-D454
D207

D451,D502
D501,D551
D701-D712
D801

D601

L101
L102

L103
L17
L.201
1.203,1.204
L401
1402
L451,1L452

2213580 or
2212600
2213560 or
221282

ICs
22240821
222680
22240252
22240816
22240817
222579
22240818
222579
22240833
22240655
22240680-1
22240820
222755
222741645
22240654
222790055
222780055NEC
22240814
22240475
22240815
222579
22240679
22240639A
Diodes
223222,
223205 or
223163
223222,
223205 or
223163
224450753
223154
223222,
223205 or
223163
223154
Transformers
233459
233460
Coils
233454M022
231081
233383
233294
233454M010
233454M229
233454M010

RN2203 or
DTA124ES
RN1204 or
DTCI14ES

BA401
LA1235
LA3401
CXA1125P
SDA6310
NIM4560D
SAA7500
NJM4560D
TC9271IN
SAAT3S0AGP
SMS843AP
TC9246P
TC74HCU04P
74HC164
TDA1547
TIMOSFA
78MOSHF
TMP87PM40AN
TC89102P
M66311P
NIM4560D
MPC1346CS
MPD17135AGT -112

WGT13A,
1SS270A or
158133
WG713A,
1SS270A or
188133
MTZ7.5C, Zener
1SVv103
WGT713A,
1SS270A or
188133
1SV163

NFIF-4083, IF
NFIF-4084, IF

NCH-1452, 022M, Choke
NCH-2129, Choke
NMC-6070, MPX
NMC-5040, MPX
NCH-1452, 010M, Choke
NCH-1452, 229M, Choke
NCH-1452, 010M, Choke

32—

1453
L501
L601

X101,X103
X102,X106
X104,X105

X201
X501
X701
X801
X802

X451

C101

C127
C129,C171
C130

C132

C136

C138
C174,C175
C202
C203,C205
C204

C206

C207

C208

C209

C210
C211,C212
C213,C214
C215.C216
C217
C401,C501
C462,C463
C464,C466
C465,C469
C502,C701
C503

C504
C505,C506
Cs11

C602
C603,C804
C631,C632
C633
C634,C648
C635,C637
C636,C643

233461
233462
233463
Ceramic filters
3010132
3010041
3010130
Resonators
3010152
3010237
3010236
3010203
3010190
Filter
3010235
Capacitors
393141017
354780229
354741009
393142217
354722219
354784799
354780109
354784799
393142207
354780109
354782299
393144717
374724734
374723315
393141007
354741009
374722715
393142207
374723315
374722234
354741009
374721044
354742209
374721044
354780109
374724724
374723334
354741009
374721024
354722219
374724734
393144707
393141007
393124717
393144707
374721044

T-9890DSR

NVRF-4066, RF
NVRF-4067, RF
NVO0-4063, OSC

SFE10.7MJK-A
SFE10.7MX-A
SFE10.7MZ2K-A ]

CSB456F11, Ceramic
XTL-20.48M, Crystal
XTL-8M, Crystal

AF6146CG, Crystal ]
CSTS8.00MTW, Ceramic

X6960M, SAW

1001 F,16V,Elect.
2.21LF,50V,Elect.
101 F,16V,Elect.
2200 F,16V Elect.
220 F,6.3V Elect.
0.47\L F,50V,Elect.
1y F,50V Elect.
0.47)L F,50V Elect.
221 F,16V,Elect.
1L F,50V Elect.
0.22)4 F,50V Elect.
470 F,16V,Elect.
0.047L F45% 50V, Plastic |
330pF+10%,50V,Plastic

101 F,16V Elect.

10U F,16V, Elect.

270pF+10%,50V ,Plastic

221 F,16V Elect.

330pF+10%,50V Plastic

0.022)1 F45%,50V,Plastic

1011 F,16V,Elect.

0.1 F+5%),50V Plastic

221 F,16V Elect.

0.1u F+5%,50V Plastic

14 F,50V Elect.

4700pF+5% 50V, Plastic
3300pF+5%,50V Plastic

10 F,16V,Elect.

1000pF=5 %,50V,Plastic

2201L F,6.3V Elect.

0.047L F5%,50V Plastic

47U F,16V Elect.

1011 F,16V,Elect.

4704 F,6.3V Elect.

470U F,16V Elect.

0.1 F+5%,50V,Plastic




C638
C639,C640
C641,642
C644
C645-C647
C651,C652
C653,C654
C655,C656
C657,C658
C704

C705,C707
C709,C805
C803
C806
C807,C808
C809,C810
C812

R141
R142
R156
R212
R461,R464
R473,R512
R501
R701
R707
R711
R803
R805

P101,P451
P201,P452
P502,P601

JL101a
JL102a
JL104a,JL.105a

JL106a
JL107a

JL103b
JL703b
JL901b
JL902b
JL903b

P501
JL701a

3931447707
393144717
3931447707
3931447707
393144707
3931222217
3747227715
374721024
3747227715
3000076 or
3000078
354741009
374722234
374724724
354780229
374723324
374724724
354744709
Resistors
5210262
5210261
5210265
5210266
5210262
5210262
49121223404
49163223408
49163104412
49121103412
5210265
49163473405
Plug
25055045
25055038
25055038
Wire holders
25051087
25051093
25051089
Wire holders
25051091
25051089
Wire traps
25055628
25055626
25055625
25055631
25055632
Sockets
25050900
25051282
Shield plate

471 F,16V Elect.
4701LF,16V Elect.

47U F,16V Elect.

47U F,16V Elect.

471 F,16V Elect.

2201 F,6.3V,Elect.
270pF+10%,50V,Plastic
1000pF+5 % ,50V,Plastic
270pF£10%,50V,Plastic
EECS5R5T104, or
DX-5R5L104, Super
101t F,16V, Elect.

0.022L F+5%,50V,Plastic
4700pF15 %,50V,Plastic
221 F,50V,Elect.
3300pF+5%,50V,Plastic
4700pF+5 %,50V,Plastic
470 F,16V,Elect.

NO6HR10KBC, Trimming
NO6HRSKBC, Trimming
NO6HRS0KBC, Trimming
NO6HR100KBC, Trimming
NO6HR10KBC, Trimming
NO6HR10KBC, Trimming
RM1/8GJ, 22K x 4, Array
RM1/10L], 22K x 8, Array
RM1/101], 100K x 12, Array
RM1/8GJ, 10K x 12, Array
NO6HRS0KBC, Trimming
RM1/101], 47K x 5, Array

NPLG-4P33
NPLG-2P29
NPLG-2P29

NSCT-3P874
NSCT-9P880
NSCT-5P876

NSCT-7P878
NSCT-5P876

NPLG-7P590
NPLG-5P588
NPLG-4P587
NPLG-10P593
NPLG-11P594

NSCT-68P695, IC
NSCT-16P1071
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T-9890DSR

Rotary encoder pc board (NASW-5083-1)

CIRCUIT NO.PART NO.
Switches
§$706 25035652T
S$707 25065494
§708 25065481
Wire holder
JL702a 25051091

DESCRIPTION
NPS-111-S604, Push
EC16B25B0, Rotary encoder
EC16B25B0, Rotary encoder

NSCT-7P878

Operation switch pc board (NASW-5084-1)

CIRCUIT NO.PART NO.
Switches
§709-S713 25035652

‘Wire holders
JL703a 25051089
JL704a 25051087

DESCRIPTION

NPS-111-S604, Push

NSCT-5P876
NSCT-3P874

Remote sensor pc board (NADG-5085-1)

CIRCUIT NO.PART NO.
U701 24130010
C725 354741009
JL704b 25051087

DESCRIPTION
HC-312,Remote sensor
10 F,16V ,Elect. capacitor
NSCT-3P874,Wire holder

NOTE: THE COMPONENTS IDENTIFIED BY MARK A
ARE CRITICAL FOR RISK OF FIRE AND
ELECTRIC SHOCK. REPLACE ONLY WITH
PART NUMBER SPECIFIED.

PACKING VIEW

REF.NO. PARTNO. = DESCRIPTION

1 29091574 PadL

2 29091575 Pad R

3 29052810 Master carton box

4 29100037-1Y  Styren bag

5 29110071 PP tape

6 261504 Adhesive tape

7 282321 Eight staples

8 Accessary bag ass'y y
29342024 Instruction manual
3010554 UM-3, Two batteries
2010098A Connection cord
2010200 Cord R1
292112 FM antenna
24140284 RC-284T, Remote control
29100037-1Y  Styren bag
293650201 Warranty card

29100094B Bag for warranty card
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