T-4150

SERIAL NO. 3254

ONKYO SERVICE MANUAL

SYNTHESIZED
FM STEREO/AM TUNER
MODEL T-4150

CONHVYO (s

Black model
BUD, BUDN 120V AC, 60Hz
BUG 220V AC, 50Hz
BUW 120V/220V AC, 50/60Hz
BUQA 240V AC, 50Hz
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T-4150

SPECIFICATIONS

FM: 120V model
Tuning Range: 87.9-107.9MHz(200kHz steps)

Other models
87.5-108.0MHz(50kHz steps)

Usable Sensitivity: Mono: 10.3dBf, 0.9V ,JHF(750hm) 10.3 dBf, 0.9uV, IHF, 0.8uV, 750hms DIN
Stereo: 17.2dBf, 2.0 V(750hm) 2.0uV 750hm

50dB Quieting Sensitivity: Mono: 16.1dBf, 1.7 V(750hm) 1.7uV 750hm
Stereo: 36.1dBf, 17 4V (750hm) 17pV 750hm

Capture Ratio: 1.3dB 1.3dB(Wide)

Image Rejection Ratio: 70dB 70dB

IF Rejection Ratio: 90dB 90dB

Signal~to-Noise Ratio: Mono: 75dB Mono: 75dB
Stereo: 73dB Stereo: 73dB

ACA: 80dB IHF(+400kHz) (Narrow)

Selectivity: 60dB DIN(+300kHz, 40kHz devi.)

AM Suppression Ratio: 50dB 50dB

Total Harmonic Distortion: Mono: 0.1% (Wide) Mono: 0.1% (Wide)
Stereo: 0.2% (Wide) Stereo: 0.2% (Wide)

Frequency Response:

Stereo Separation: 45dB at 1kHz (Wide)

30dB at 70-10,000Hz (Wide)

Output voltage: 600mV

Muting level: 17.2dBf, 2.0uV (750hm)

AM:

Tuning Range: 530-1,620k Hz(10k Hz steps)

Usable Sensitivity: 2564V

Image Rejection Ratio: 40dB

IF Rejection Ratio: 30dB

Signal-to-Noise Ratio: 40dB

Total Harmonic Distortion: 0.8%

Output voltage: 150mV

GENERAL:

Dimensions(W XH XD): 435X 72x368mm
17-1/8"x2- 3/4"x14-1/2"

Weight: 3.7kg., 8.21bs.

30-15,000Hz (+0.5~ —1.0dB)

30-15,000Hz (+0.5~ —1.0dB)
45dB at 1kHz (Wide)

30dB at 70-10,000Hz (Wide)
800mYV

2uV, 750hm

522-1,611kHz(9kHz steps)
25uV

40dB

30dB

40dB

0.8%

150mV

Specifications and features are subject to change without notice.

SERVICE PROCEDURES

1.Safety-check out

(Only U.S.A. model)

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 suuply cord and chassis.

Specifications: 3.3Mohm *+10% at 500V.

2.Memroy 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 charge 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 last 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.

3. Change of FM/AM band step.

— 120V model —

This model is not located the band selector switch.

If the FM band step is changed from 200kHz to 50kHz, add two
diodes (1SS133) to D707 and D708 on the main PC board.

If the AM band step is changed from 10kHz to 9kHz, add a diode
(18S133) to D710 on the main PC board.

—220V model —

This model is not located the band selector switch.

If the FM band step is changed from 50kHz to 200kHz, remove two
diodes (1SS133) to D707 and D708 on the main PC board.

If the AM band step is changed from 9kHz to 10kHz, remove a
diode (18S8133) to D710 on the main PC board.

—o—
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T-4150

CIRCUIT DESCRIPTION

CGP — 1 42 —»MUTE OUTPUT
Sg 2 41 [—>AUTO/ MANUAL OUTPUT
Sf 3 HI=-BLEND IN w
Se 4 40 | «<———From 4th signal indicator g
Sd 5 z-
Sc 6 W
Sb 7 34 ——LOAD—»] Q705 mg
Sa— 8 33 |—DATA—»] INDICATOR|———>| ¥ <
l/ 39 [——CLOCK—>{ DRIVER S35
YYvy @ Tz
DIODE/ KEY K3—»] 9
-K2—=1 10 STATION
MATRIX FK1—1 11 GND
- KO- 12 29 INDICATOR
D6 13
DS 14 32—>IF
Y D4 15
Z D3 16 31 |——>HI-BLEND
D2 17 SHIFT
D1 18 30 »10861,0862 A, B
AM
X0 27 |=
4.5MHz = 19 PSC
X1 28 »{ Q703 PULSE
X?tal 120 FM SWALLOW -
26 = PRESCALER
Voo
w2 2 25— cE LOCAL
SUPER 0s¢
CAPACITOR ” EO) . E)gz;,gzgé }
FILTER
23 EQ2 M= Q80
SD Q802 <«———NOISE DET
22 |= GATE Q105 PIN 8
CIRCUIT j<—IF LEVEL
Pin No. Symbol Terminal Description
1 CGP Output terminal for sound “PEE™.

2-8 Sa - Sg Segment outputs Display tube signal terminal output and key return signal source terminals;
active high. Since these terminals can handle 30V, they are connected directly
to the segment terminals of the fluorescent display tube.

9-12 K0 - K3 | Key return signal Terminals for input of the key return signals from external matrix circuit.

inputs
13-18 | D1 - D6 | Digit outputs Display tube digit output signal terminals; active low.(Not used)
D1 is used the key return signal source to diode matrix.

19,20 X0, X1 X'tal Connect to the 4.5MHz crystal oscillator.

21 Voo Power source input | Device power source terminal; supplies 5V during normal operation and 2.5V
from the super capacitor C711 for memory preservation.




T-4150

Pin No. Symbol Terminal Description
22 SD Station detector Input terminal for detecting whether or not a broadcast signal is being
signal input received during auto-tuning. Stopped by the high level.

23,24 | EO1,E02 | Error outputs Charge pump output of the phase detector with constitutes the PLL. High
level is output when the divided oscillation frequency is higher than the
reference frequency. In the opposite case, low level is output. Floating
occures when the frequencies match. The output is applied to the variable
capacitor diode in the front end through the low pass filter Q701 andQ702.
The output from both terminals is same, but only EO01 is used.

25 CE Chip enable Device selection signal in put terminal. High level . . . Normal operation
Low level . . . Memory preservation
26 M FM local oscillator | Input terminal for FM local oscillator is divided by 1/16 or 1/17 by prescaler
signal input Q703.
27 AM AM local oscillator | Terminal for input of the AM local oscillator signal.
signal input
28 PSC Pulse swallow This terminal outputs a signal that switches the prescaler division ratio of
control output Q703 to 1/16 or 1/17 when the pulse swallow method is used for division.
(FM only)
29 GND Ground
30 SHIFT Preset reverse Terminal for indication output whether M1-M8 or M9-M16 the preset key.
indication output M1-M8: Low level M9-M16: High level
31 HI-BLEND | HI-BLEND output | Output to switch the hi-blend filter. Active low.
32 IF IF band output IF band selector output. Wide position at the low level.
33 DATA DATA output
34 LOAD | LOAD output DATA/LOAD/CLOCK outputs to indicator driver IC uPD6320G.
39 CLOCK | CLOCK output
38 INT Not used.
40 HI-BLEND| HI-BLEND Hi-blend input terminal. Hi-blend turns off when this terminal becomes
high level.
41 AUTO/ Auto/Manual Terminal for indication output whether or auto the tuning mode.
MANUAL | indication output This terminal becomes high during auto mode and low during manual mode.
42 MUTE Muting output Output terminal which mutes the shock noise occurring when the PLL is

released; active high. The muting signal is output as shown below.
UP/DOWN of manual/auto mode, preset memory is recalled, band switching
and preset scan,




T-4150

Control key and diode matrix connections

K3(9) K2(10) KI(11) KO(12) FREQUENCY | CHANNEL
BANDO | BANDI1 | REGION RANGE SPACE
Sg(2) M4/M14 M3/M13 M2/M12 M1/Ml11
D708 D707
Sf(3) M8/M18 M7/M17 M6/M16 M5/M15
PRESET 0 0 U.S.A. 87.9-107.9MHz 200kHz
Se(4) SCAN MI0/M20 | M3/M19 1 1 |Europe |87.50-108.00MHz|  SOkHz
Sd(5) SHIFT LW MW FM 0: Open 1: Connect the diode (1SS133). table 2
AUTO
Sc(6) MANUAL MEMORY |DOWN UP
Sb(7) HI-BLEND | DISPLAY |PROGRAM WIDE/ AM |10kHz/9kHz | FREQUENCY RANGE | CHANNEL SPACE
NARROW D710
Sa(8) *10/9kHz *LW2 *LW1 *AM
0 0 530-1620kHz 10kHz
* * STATIC/
D1(18) BAND 0 |*"BAND I |*10/8 DYNA 0 1 522-1611kHz 9kHz
*Diode matrix table 1 1 0 531-1602kHz 9kHz
0: Open 1: Connect the diode (1SS133). table 3
BANDO, BAND1 ----- FM band settings. See table 2.
10/9kHz «--rvvreveeeneeenns AM band settings. See table 3.
uPBBB3AC (Prescaler)
Pin Connection
8 I 7‘1 [_]6 m 1. P%n 1 (Vee) ... +5 volts Supply ‘ '
2.Pin2(IN) ... FM local oscillator signal input
3. Pin 3 (CHK) ........ Check terminal
> (Top View) 4. Pin 4 (GND) ........ Ground terminal
5. Pin 5 (OUT) ........ Prescaler terminal
6. Pin 6 (PSC) ........ Prescaler control terminal
| 1 I | 2 | 3 l 4 7.Pin7,8 ... Not connected
Timing Chart

Block Diagram

AMP,

S

GENERATOR

TIMING PULSE GENERATOR l

ENABLE PULSE | X

G:CMOS -+ECL

T +16 DIVIDER Q

0 -

w #.nnnnmnnmnmnn
CHK INITALIZE

PSC 4
x (ENABLE
PULSE)

)

1

out

16 puises




uPD6320G (Indicator Driver)

T-4150

DATA O— Shift Registor [32bits)
NI AREERmm
LOAD O— Latch
D12
Preset Station 7 Segment 7 Segment 7 Segment 7Segment
Decoder Decoder Decoder Decoder Decoder —oLco/FiP
DOT /SEGo— DOT/7 SEG Seiector ] o Voo
Vee O— LED Driver [ FIP/ LCD Driver 18V MAX 7——0 0s¢
onD o] /]
LCD
—C coMMON
00000 O (B 0000000 0000000 0000000 0060600000&
Fo F1 F2Fx S0 51 52 Ss a3 g3 a2 gz at g Dy Dn

(be){ae) (1 )gedes)ididcs )

LA1266 (FM IF and AM radio system)

AM IF QUT

z

w

z

<
®

IF AMP STOP
10 7MHz IN

() vee

posT ©©) FM ouT
peTECTOR || amp

s

CURVE

uPA81C (Buffer)

52 o1 (ol [«d [d ] ] 5] [ed [e3] [ea] ] )

R

[Z F1 (o) O
Elrewn

[z Ds

[5]os

(e} or

Voo

[e] oe

E S3

Salcs)

] s1@o)

Soles)

EDL

12) AM QuUT

LPD63206
{TOP VIEW)

F1 by a3 f3 g1 b2 az f2 gz b1 a1 f1 g1

NC €3 d)_e3 Dio C2 d2 ez DOn C1 di

0y

LOAD
CLOCK
DATA

Vece

Yoo

DOT/ SEG
LCD/FIP
0sC

Vss
COMMON
D2

Bl EIET BRI Bl R BRI EI =]

el D1

(] TusT T Tor] Te] T Teo] T Tee] Toal o] Tes] s

N

RB1

RB2
S S O S S "’8
2 3 4 5 6 7
RB1 . 20K Ri 20KN RB2 . 2K R2 : 100KQ2
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1 PC1235 (Stereo decoder)

[o] foof Juw] [w] Juj o] Jw] [o]
] l |

veo PHASE LOCK PILOT ] STEREO
PRESENCE SWITCH
6kHz DETECTOR DETECTOR LAMP DRIVER
i | 1
ST-MONO.SW 76 kHz TO 38 kH:TO 38 kH: TO
Lt 38 k2 1 19 kH: 19 kH:
) VCO STOP. SW DIVIDER DIVIDER DIVIDER
[ [}
| L ocH
[ [ * POST AMP
STEREO
»{ PRE AMP NF AMP
DEMODULATOR 7 on
} | POST AMP —'I

LB1403 (Signal meter driver)

2
a2
¥

COonSY
CURRE

LA1222 (FM IF Amp)
% ;§ 6 5 4
“RI
l
TR2 | TRe|
20
TRS 6] TRT
iRr2
< 5K
30—

—-10 ~
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T-4150

PRINTED CIRCUIT BOARD-PARTS LIST

MAIN CIRCUIT PC BOARD (NARF-2962-1/1A/1B)

CIRCUIT NO. PART NO. DESCRIPTION CIRCUIT NO. PART NO. DESCRIPTION
Front end Transformers

TUO00L 240074 FE407-G L001 233312 NFA-3051 <G>
Cs L101 233374 NFIF-4060

0102 229577 LAL222 1102 233375 NFIF-4061

Q105 22240039 LA1266 Coils

Q201 22240042 uPC1235 L103 233304 NCH-2091

Q703 222619 uPB553AC 1201,1202 233355A NMC-4059

Q704 22240026 uPD1711CU-524 1203 233236 NMC-6027

Q705 222770 uPD6320G 1801 231081 NCH-2129

Q810 222807 uPABLC RE block

Q901 222780122 78M12 L151 232135 NMRF-7045
Transistors

Q101,Q106 2210746 2SC945 A(P) Ceramic filters

Q151,Q152 2210746 or 2SC945A(P) or X102, X103 3010087 SFE10.7MJA
2212485 IC501(Q) X151 3010075 SFL450B3

Q202, Q207 2211945 2SK246(GR) X152 3010076 BFU450C

Q203, Q206 2211455 or 2SA1015(GR) or X'tal

Q706, Q809 2212495 JA101(Q) X701 3010091 XTL-4.5M

Q701 2211255 or 2SC1815(GR) or Capacitors

0204, 0205 ;gi‘l’;gg o gg’CDZ‘;SS’(‘glr €008 354780339 3.3uF, 50V, Elect.

’ Cl14 354780109 14F, 50V, Elect.

2211706 28D655(F) Cl118,C160 354744709 47uF, 16V, Elect.

Q702 2212294 28K108(D) C151 354782299 0.22uF, 50V, Elect.

Q801 2211255 28C1815(GR) C154 354780339 3.3uF, 50V, Elect.

Q802-Q808 2211255, 2SC1815(GR), C155,C157 354741009 10F, 16V, Elect.

Q811-Q813 2210746 or 28C945A(P) or C156,C202 354780479 4.7uF, 50V, Elect.
2212485 1C501(Q) c201 354744719 470uF, 16V, Elect.

Q902 2211455 28A1015(GR) C207,C208 354741009 10kF, 16V, Elect.
Diodes €210 354782299 0.22uF, 50V, Elect.

D001 223165 or BA282 or ca11 354780339 3.3uF, 50V, Elect.
223149 15585 212 354780109 1uF, 50V, Elect.

D002, D003 223163 185133 c213 370134714 470pF+ 5%, 100V, APS

D101-D105 223163 185133 C221,C222 354741009 10uF, 16V, Elect.

D107-D109 223163 155133 C224 354784799 0.47uF, 50V, Elect.

D201, D202 223163 185133 C702 395160107 1F, 35V, Tantal

D203, D717 223150, US1040, €705 354744709 47uF, 16V, Elect.

D719, D721 223145 or 1S2076TD or C707,C709 354722219 2204F, 6.3V, Elect.
223124 152473 €710 354784799 0.47uF, 50V, Elect.

D204, D205 223163 155133 cT11 3000050 or 0.047F, 5.5V, Super

D701-D706 223163 185133 3000051

D707,D708 223163 188133 <G> C715-C721 3020024 B8XC0116-32N

D710 223163 188133 <G> c122 354743319 330uF, 16V, Elect.

D711-D716 223163 188133 €803 354784799 0.47uF, 50V, Elect.

D718, D720 223163 188133 C804 354780229 2.2uF, 50V, Elect,

D722-D726 223163 188133 C805, C807 354741009 10pF, 16V, Elect.

D801-D814 223163 188133 C806 354744709 47uF, 16V, Elect.

D901 223862 or WLO1 or C808 354744719 470uF, 16V, Elect.
223890 WO1RL C809 354741009 104F, 16V, Elect.

D902, D08 2239532, RD7.5EB2, €901 354751029 1000F, 25V, Elect.
2243182 or MTZ7.5B or €902 354741019 100 uF, 16V, Elect.
2241011 GZA7.5X €903, C904 354762209 22uF, 35V, Elect.

D903, D904 223880 GP101N4003 €908 354741019 100 uF, 16V, Elect.

D905 2239472, RDS5.6EB2, €909 354781019 100 uF, 50V, Elect.
2243152 ot MTZ5.6B or €912 354764719 470 uF, 35V, Elect.
2240951 GZAS.6X 913 354741019 100 uF, 16V, Elect.

D906 2239652, RD13EB2, Resistors
2243242 or MTZ13B or ROOL 431521055 1Mohm, 1/2W, Solid <D/W>
2241131 GZAL3X R101 5210067 NOG6HR33KBD, Semi-fixed

D907 2241291 RD3.3EBI RI51 5210064 NOSHR10KBD, Semi-fixed
Fluorescent tube R201 5210062 NO6HR4.7KBD, Semi-fixed

Q707 212023 FIP7F8S R202 5210072 NO6HR220KBD, Semi-fixed
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T-4150

CIRCUIT NO. PART NO. DESCRIPTION
R712-R715 49121104404 100kohm X4, 1/8W, Network
R717-R723 49121104407 100kohm X7, 1/8W, Network
R724-R728 49121103405 10kohmX35, 1/8W, Network
R801 5210068 NO6HR47KBD, Semi-fixed
R901 441621014 1000hm, 1W, Metal oxide film
R903 441621004 10ohm, 1W, Metal oxide film
Terminals
P901 25060087 NTM-2PDMN31, Antenna
P902 25045141 NPI-2PDBL54, Output
Radiator
27160179 RAD-57
Bracket
27141039 Fluorescent tube

OPERATION SWITCH PC BOARD (NASW-2963-1)
CIRCUIT NO. PART NO. DESCRIPTIOON

Lamp

PL901 210064 A PL6.3V250mA
IC

Q821 222666 LB1403
Transistors

Q822 2211455 or 2SA1015(GR) or
2212495 JA101(Q)

Q823, Q824 2211255, 2SC1815(GR),
2210746 or 2SC945A(P) or
2212485 JC501(Q)

Q825 2211255 or 2SC1815(GR) or
2210746 2SC945A(P)
Diode

D821 223163 18S133
L.E.Ds

D822-D825  225137CG, SEL2413ECG,

D827, D828 225137DGor SEL2413EDG or

D829, D831 225137DY SEL2413EDY

D826, D830 225142 SEL2913K

D832, D833 225142 SEL2913K

D834, D835 225137CG, SEL2413ECG,
225137DG or SEL2413EDG or
225137DY SEL2413EDY

D836 225142 SEL2913K
Capacitor

C821 354741009 10uF, 16V, Elect.
Resistor

R855 442521014 100ohm, 1/2W, Metal oxide film
Switches

$821 25035523 NPS-122-1485, RF

$822, $823 25035543 NPS-122-8505, IF/Hi-blend

S824, S825 25035389 NPS-111-8353, Tuning/Memory
Holders
27190497 L.E.D
27190500 Lamp

DISPLAY CIRCUIT PC BOARD (NADIS-2964-1)
CIRCUIT NO. PART NO. DESCRIPTION

D851-D862 225142 SEL2913K, L.E.Ds
S851-5866 25035389 NPS-111-8353, Push switches
27190486 Holder, L.E.D

POWER SWITCH PC BOARD (NASW-2965-1/1A)

CIRCUIT NO. PART NO. DESCRIPTION

€951 3500065A A 0.01uF, AC125/400V, Capacitor
IS

C951A 27300601 A\ SB1925, Cover for €951 <G/W>

R951 431523355 A\ 3.3Mohm, 1/2W, Solid resitor
<D>

5901 25035558 A NPS-111-L520P, Power switch

POWER INDICATOR PC BOARD {NADI$-2966-1)

CIRCUIT NO. PART NO. DESCRIPTION
D841, D842 225142 SEL2913K, L.E.Ds
27190499A Holder, L.E.D

{Only Worldwide model)

BAND SELECTOR SWITCH PC BOARD (NASW-2967-1)
(Only Woridwide model)
CIRCUIT NO. PART NO.

D781-D783 223163
§781 25065240

DESCRIPTION

158133, Diodes
NSS-42102, Slide switch

NOTE:<D>:Only 120V model
<G>:Only 220/240V models
<W>:0Only Worldwide model

NOTE: THE COMPONENTS IDENTIFIED BY MARKAARE
CRITICAL FOR RISK OF FIRE AND ELECTIC
SHOCK. REPLACE ONLY WITH PART NUMBER
SPECIFIED.
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PACKING VIEW
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REF. NO. PART NO. DESCRIPTION
1 29051513 Master carton box 29365019 Warranty card (Only U.S.A.
2 29091135A Pad L model)
3 29091137A Pad R 29358002E Service station list (Only U.S.A.
4 29095012-1 Protection sheet model)
5 260012 Damplon tape 220V/240V/Worldwide models
6 282301 Sealing hook 292092 FM antenna
7 29100036A Poly-vinyl bag 29341143 Instruction manual
8 Accessary bag-ass’y 2010098 or Connection cord
120V model 2010098A
292092 FM antenna 232119 NMA-3052, AM loop antenna
29341142 Instruction manual 29341173 Instruction manual, Italian
2010098 or Connection cord 29100006 A Poly-vinyl bag
2010098A 25055018 CV-K-1, Conversion plug (Only
232119 NMA-3052, AM loop antenna Worldwide model)
25060088 FM adaptor
29100006 A Poly-vinyl bag
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