SERIAL NO. 3152

ONKYO: SERVICE MANUAL

FM STEREO/AM
TUNER
MODEL T-22

Silver model and black model

UD, UDN, BUD, BUDN

120V AC, 60Hz

UG, UGV, BUG, BUGV

220V AC, 50Hz

uw

120 or 220V AC, 50/60Hz

UQA, UQB

240V 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 COM-
PONENTS WITH ONKYO PARTS WHOSE PARTS
NUMBERS APPEAR AS SHOWN IN THIS MANUAL.

MAKE LEAKAGE-CURRENT OR RESISTANCE
MEASUREMENTS TO DETERMINE THAT
EXPOSED PARTS ARE ACCEPTABLY IN-
SULATED FROM THE SUPPLY CIRCUIT BEFORE
RETURNING THE APPLIANCE TO THE
CUSTOMER.

ONKYO
AUDIO COMPONENTS

SPECIFICATIONS

— D model -

FM section

Tuning Range: 88 — 108 MHz

Usable Sensitivity: Mono: 11.2dBf,2 uv
Stereo: 17.2 dBf, 4 uVv

50 dB Quieting Sensitivity: Mono: 17.2 dBf, 4.0 uV
Stereo: 39.2 dBf, 50 uV

Capture Ratio: 1.5dB

Image Rejection Ratio: 45 dB

IF Rejection Radio: 80 dB

Signal-to-Noise Ratio: Mono: 70 dB

Alternate Channel Att.:
AM Suppression Radio:
Harmonic Distortion:

Stereo Separation:

Muting Level:
Frequency Response:

Stereo: 63 dB

55 dB IHF (£400 kHz)
50dB

Mono: 0.15%

Stereo: 0.3%

40 dB at 1 kHz

30 dB at 100 — 10,000 Hz
17.2 dBf, 4 uV

40 — 15,000 Hz 1.5 dB

(Contined on next page)
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AM Section
Tuning Range: 530 — 1,620 kHz
Usable Sensitivity: 25 uv
Image Rejection Radio: 40 dB
IF Rejection Radio: 30dB
Signal-to-Noise Ratio: 40 dB
Harmonic Distortion: 0.8%
GENERAL
Output Voltage: FM: 500 mV
AM: 150 mV
Antennas: FM: 300 ohms balanced
and 75 ohms
unbalanced
AM: built-in loop antenna
and external terminal
Semiconductors: 1 FET, 5 ICs, 2 transistors,
6 diodes, 7 LEDs
Dimensions: 418(W) x 73(H) x 286(D)mm
16-1/2” x 2-7/8” x 11-1/4”
Weight: 3.1 kg (6.8 1bs.)
— Other Models —
FM Section
Tuning Range: 87.5 — 108 MHz
Usable Sensitivity: Mono: 2 uV,11.2 dBf IHF

0.9 uV (S/N 26 dB,
40 kHz, Devi.)
75 ohm DIN
Stereo: 4 uV, 17.2 dBf IHF
25 uV (S/N 46 dB,
40 kHz Devi.)
75 ohm DIN
50 dB Quieting Sensitivity: Mono: 4.0 uV,17.2 dBf
Stereo: 50 uV,39.2 dBf

Capture Ratio: 1.5dB
TABLE OF CONTENTS
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Image Rejection Ratio:

IF Rejection Ratio:
Signal-to-Noise Ratio:

Selectivity:

AM Suppression Ratio:

Harmonic Distortion:

Stereo Separation:

Stereo Separation:
Frequency Response:

AM Section
Tuning Range:
Usable Sensitivity:

Image Rejection Radio:

IF Rejection Radio:
Signal-to-Noise Radio:
Harmonic Distortion:

GENERAL
Output Voltage:

Antennas:

Semiconductors:
Dimensions:

Weight:

45 dB

80 dB

Mono: 70 dB

Stereo: 63 dB

50 dB (DIN)

(300 kHz, 40 kHz Devi.)
50dB

Mono: 0.15%

Stereo: 0.3%

40 — 15,000 Hz+1.5 dB
40 dB at 1 kHz

30 dB at 100—10,000 Hz
40—15,000Hz + 1.5 dB

525 — 1620 kHz
25 uv

40 dB

30dB

40 dB

0.8%

FM: 600 mV

AM: 150 mV

FM: 300 ohms balanced
and 75 ohms
unbalanced.

AM: built-in loop antenna

and external terminal

3 FET, 5 ICs, 4 transistors,
6 diodes, 7 LEDs.

418(W) x 73(H) x 286(D)mm
16-1/2” x 2-7/8” x 11-1/4”
3.1 kg (6.81bs.)

Specifications and features are subject to change without

notice.
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SERVICE PROCEDURES

1. Replacing the lamps 3. Change of De-emphasis

This unit uses the lamps listed below.

circuit no. parts no. description

PL901 210119 PL6.3V50mAW2.5
Pointer indicator

PL902 210064A PL6.3V, 250mA,

Dial illumination

. Insulation resistance measurement

— D/W models —

Connect the insulating-resistance tester between the plug

of power supply cable and the nickel screw of left side

on the antenna terminal.

— G/Q models —

Connect the insulating-resistance tester between the plug

of power supply cable and chassis.

Specifications
D model
Other models

500V, 3.3 + 0.3Mohm
500V, more than 10Mohm

STRINGING DIAGRAM

W models are equipped with a 50usec-75usec selector
switch. This switch is located on the bottom board. This
switch is set to 50usec at the factory, but may have to
be reset to 75usec depending on the area where the unit
is used.

Europe: 50usec
US.A.: 75usec
. Change of voltage

W models are equipped with a voltage selector to con-
form with local power supplies. This switch is located on
the back panel. Be sure to set this switch to match the
voltage of the power supply in your area before turning
the power switch on.

This switch is set to 220V at the factory. Voltage is
changed by sliding the groove in the switch with the
screwdriver to the right or left. Confirm that the switch
has been moved all the way to the right or left before
turning the power switch on.

3TTS+6B

Star;

Finish Finish

1. Close the variable capacitor complete and tie the dial cord to the spring of the drum. .
2. Thread the dial cord in the direction of arrow from (1) to (3) and wind the dial cord three turns around the tuning shaft

counter clockwise.
3. Thread the dial cord to @
4. Wind the dial cord 1-1/2 turns around the dial drum.






T-22

[9pow %oe[q A[UQ  :(d)
fopow uerfe)] A[UQ :(19)
[opowr ysnug A[uQ (40)

[apouwr uerjensny AJuQ (vQ)

[spow AQHT AlU0 (D)

[opow A0TZ/0T1 ATUO

qey)

[apouw AQZT ATUQ (D)
[epouwr AQZT ATUQ ()

A sse pieoq od durej

uoneurwn o3erd [B1d ‘p0L I-1dVYN
Asse preoq od AT “€0LT-QATVN
A sse pieoq

od 1o AB[dsIqQ ‘TOLT-SIAVN
(M) £sse pieoq

od reun) WV/WA ‘Q10L I-1dVN
(O/9) Asse pieoq

od 19uny WV/WA ‘B10LT-44VN
() Asse

pIeoq od wun) Wy /WA ‘TOLT-4AVN
(O) IowiIojsuel] 1amod ‘DETL-LIN
(M) TewIogsuer) 1MOg ‘OALTL-LIN
() Isuojsuer) 1mod ‘€7 L-LAN
(Q) Pwiojsuen) 10Mod ‘A€TL-LAN
W)

YOoIms 1030938 933 0A ‘d8STI-SSN
(O/m/9)

yoyms 1omod ‘d9871-111-SdAN

(@) youms 19mM04 ‘d001T-111-SIN
() pyos ‘101819 ‘MT/1 ‘WYOWE €
(D) 1aysem payIoo ], ‘qOTIW

(D) WYog/ ‘eUUIIUL ‘10)02UUO))
((q) 101SISaI PIOS ‘[BUNUIS ],

JV [RUIIaY, H7-971

a[qed 1ndinQ ‘a-Nd

NOILdIHIs3q

P068¢e0¢T
£058€0¢1

7058¢€0¢1

d1050#0€1

VIOStyoel

1068¢0¢€1
¥1S0€T
8050¢€T
L0S0¢€T
V90S0¢€T

€TI590ST

TTESE0ST
SEISE0ST
SSEETSIEY
LS00L8
880510ST
I-+00€2¢
0T0801ST
6£00107

'ON S1HVvd

1910N

n
£n

n

1068
1064 WV

906d
S06d
P06d
£06d

‘ON "434d

(d0) 21982 A1ddns 1amog

(VD) 21qed Ajddns 1amoqg
(M/9) a1qe0 A1ddns romod “qA>SV
(@) 31qeo A1ddns 1omod ‘€-ON-SV
BUUIUE TEUTWIRT, ‘90DWA I+ IWIN
reyurod ‘dwe ‘A€79 VuIpg
I3pJOY BUUIIUY

ruudue doo] WV ‘$€0E-VIN
103108dED ‘I9A0))

S1 1o18de) ‘ASTT/00+OV ‘A710°0
(d) 1mod ‘qouy

mod ‘gouy

(g) usnd ‘qouy

ysnd ‘qouy

(g) Sutun) ‘qouy

Suruny ‘qouy|

mos gurdde] ‘(Dg) d8+dLLE
moros 3utdde], ‘(Og) 49+S1LE
So1

(M) pieogq wopog

pIeoq wojjog

mors utdde], ‘(OF) d8+d.LLE
(g) 19mod ‘apmo

lamod ‘apinn

(4) arerd rea[d

soeld 1B3])

(g) Asse [aued juor,g

A sse [oued juorg

mons gurddel, ‘(OAI9+SLLE
() 19400 do]

10800 doj,

ma1os Juidde], “(O49) €9+SLLE
SuBuing

wnip jelp ‘Sunidg

elp ‘wniq

duref ‘10A0)

A sse 1o1utod

JorpIurens ‘-4 ¢-9S

(O/M/9) JeRIUIRNS - ¥ S
(@) Jorp1urens ‘-4 €-ys
moaos guidde] ‘(D) 99+SLLE
pieoq od “1oyorlg

1N QQE) N-de-N

NO11d1dJs3a

8CEBTL

10 07¢e8CL
1-LL0EST
£80€ST
V660€5T
$€0090ST
61101C
S0lo6ILe
§80T¢ET
10900¢€LT
V$90005€
09112¢8T
S80CE8T
Ve8117e8T
£580TERT
96807€8C
[44Y4% 14
0800€pEE8
8900€4¥E8
DLI0SLILT
8STOLTLT
dE600LTLT
0800€Pees
CTLTLITLT
SITLITLT
£611618C
6116187
121810¢1
1218¢0¢1
8900¢¥ve8
00T+818T
VS1v818T
8900¢cvve8
£06¢ELT
PH0081LT
62000TLT
§600seLT
V0905918T
§T00LT
0870LT
§T00LT
8900€y¥E8
PYyOvILT
0eve98

‘ON SilHvd

o8V

108V
yo9vV
€09V
09V

109V
805V

£0sv
(41194

10SV
(4324

1SeV
1397
(434
1SV
osv
1144
LYV
StV

7

/.\
1240
(444
1844

6LV

‘ON "43Y4

‘d314103dS HIaINNN SLYVd
HLIM ATNO 30V1d34d "MO0HS 014103373
ANV 3414 40 MSIT HOd TvIOILIHD 34V

W NHVW A9 @3I41LN3IAI SLNINOJNOD FHL 310N
maros Jutdde], “(O9) NA9+dE 900€Y12Z8 8EV
(O/m/9)
ma10s Jutdde] ‘(Dd) 401+SLLY  8010¥PYES
mons gurdde], ‘(Od) 48+MLLE  8800EHIER LEV
() mamns Fuldde] ‘(D) 49+S1LE  8900EHHES
O/
mar0s Jurddel ‘(IN) 90T+SLLE  80TOETHES 9V
moios Surddel ‘(Og) 49+SLLE  8900EbHES SEV
(19) 1oued yoeq LTSOTILT
(D) euEd yoeg 8€S0TTLT
(m) 1oued yoeq 80S0TILT
(o) 1oued yoeg LOSOTILT
(a) 1oued yoeg 90S0TT1LT eV
aor0s Jutddey, ‘(Od) d8+MLLE  8800EH1€8 1€V
moros urddel “(O9) G9+SILE  8900€tHe8 oev
¥ 1eoeIq OPIS  G8LOSTTLT 67V
10199UU0)) SE10TEBT 8TV
Ma108 peay ued (Od) NA9+dE 900€¥178 LTY
moms 3uiddel ‘(O9) 49+91LE  8900£V8¢€8 9TV
1omod “ayorig 68LOVILT ya4
13eys 0£0097LT 1244
(@) moms Surddel ‘(OF) 49+SLLE  8900¢Hbes €TV
T1eoRIq 9pIS  d060ST1TLC w0y
jutof 9T0ELTLT v
mors 3utdde], ‘doT+dLLE  O0TOETEES otV
aed 163D 1610€182 61V
Aapind [eIp 10§ Ma1s fErdadg VLYIT08 LIV
Lonind TeI “9T-dA ATO0SSILT 91V
ma10s gurddef ‘(D) 49+4LLE  8900£¥8E8 STV
Aeorind terp “3oxorIg €0YOPILT rIv
moms Surddey ‘(Og) 8+d1LE  0800£¥EE8 €1V
» Aapnd [erp ‘jexorrg 105091LT v
JaN ‘16N 1061€98 1184
1BYsem IPTX6M $10619L8 6V
YEUS 9ALId YV 9T0SOTLT 8V
¥ 10§ 91Eld £0TT9TLT 9V
maros Jurdde], “(Dd) d8+MILE  8800€¥IE8 124
mams Suldde], ‘(OF) d8+dLLE  0800EHEES v
19%0RIq JUOIL 6610TTLT v
NOILdIHOSAA 'ON SLHVd "ON43H

1817 S1dvd



T-22

BLOCK DIAGRAM

uPC1167C2 (FM IF System)

OF IC

‘D 0 3 0
AFCT
CONSTANT [ouaDRATURE TUNING
VOLTAGE LIMITER ORIVE
QUAD-
I L {raore -
T

SIGNAL METER
DRIVE

MUTING
ORIVE

uPC1161C3 (Stereo decoder)

J}Arc
2)our
AF
$Jour
MUTE
3N

1. TF signal input

3]

0o -3 O\ W

10.
12.
13.

15.
16.

H level: Off

Tuned: L level

. IF amplifier switch input

. Muting switch input

. Composite signal output
. AFC output
. IF amplifier output
. 10.7MHz input
Reference voltage

. Power supply
Muting output

Signal strength output

AGC output
Muting level
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veo PHASE LOCK PILOT STEREO
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VCO STOP. SW DIVIDER DIVIDER DIVIDER
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HA1197 (AM radio system)

¢

7 ()(e) (sl)

T

0o

L—

=

B

>

w
<
o

Py

EEO.OL@

=

LB1403 (Signal indicator drive)
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PACKING VIEW

Accessary bag ass'y

Pad (R)
29090533D

Poly-vinyl bag
420 x 750 mm
" 29100051

Master carton box
29050771 (T-22)
29050772 (T-22B)

Pad (L) ‘

29090532A |
Sealing hook
282301

Accessary bag ass’y

Model U.S.A. 120V West Germany 220V/240V 120/220V
Instruction manual 29340699 29340699 29340700 29340700 29340700
FM antenna 292064A 292064A 292064 A 292064A 292064A
Warranty card 29365006-5 — 29365005-3A — —
Service station list 29358002 — 29358004 — —
Conversion plug — — — - 25055040

Poly-vinyl bag 29100006 A 29100006 A 29100006 A 29100006 A 29100006 A
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ADJUSTMENT PROCEDURES

INSTRUMENTS REQUIRED GENERAL ALIGNMENT CONDITIONS
1. AM sweep generator 1. Signal input should be kept as low as possible.
2. AM/FM signal generator 2. Standard modulation is 400Hz 30%, (AM), 1kHz 75kHz devi. (FM MONO),
3. ACVTVM pilot 6.75kHz devi. sub and main 68.25kHz devi. (FM STEREO)
4. Oscilloscope
5. Monitor scope l.,In
6. Distortion analyzer oo
7. Frequency counter I | I | I I
(1) Attachment of dial pointer
1. Close the variable capacitor completely. Pointer
2. Set the radio dial pointer to zero point on dial scale
and secure the stringing and pointer with the bond.
(2) FM ALIGNMENT
3000 Output terminal
Stereo FM signal > ; . i
decorder . Genilrga‘;zr ; Unit AC VITVM —_ Oscilloscope
TP3
Frequency DC Voltmeter Distortion
Coutner Analyzer
Item | Step SG output Stereo D.l al Ad]usj(ment .O\{tput Adjust for Remarks
decorder | position point indicator
1 | No signal LI.OI DC ov Repeat the steps 1
IF primary voltmeter and 2 until no
. . further adjustment
98MHz, 65dBf L101 Distortion :
, ini is necessary.
2 1kHz,100% mod. 98MHz secondary analyzer Minimum Y
106MHz TC1 AC
RF 1kHz 106MHz| TC3 voltmeter Maximum
100% mod. TCS
98MHz, 65dBf Frequenc
V(o 1kHz 98MHz | R217 o b | 19kHz £ 19Hz
100% mod.
98MHz, 65dBf AC Minimum
! Ext. mod. L 98MHz | R208 voltmeter (R ch.) )
MPX Maximum and
5 98MHz, 65dBf R 98MHz | R208 AC Minimum same separation at
Ext. mod. voltmeter (L ch) the channels left
and right.
o ¢ - -
l?lstor 98MHz, 65 dB L+R 98MHz | T Distortion Minimum
tion Ext. mod. analyzer
Muting 1 | 98MHz, 18dBf 98MHz | R117 Oscilloscope | Signal
level 2 | 98MHz, 17dBf 98MHz | R117 Oscilloscope | No signal




(3) AM IF ALIGNMENT

AM
1. Set selector switch to AM. loop ANT
2. Set radio dial to quiet point.
AM Sweep . .
Generator Unit Monitorscope
Output
terminal
Set signal Adjust Monitor scope Remarks
455kHz X151, L155 Maximum Symmetrical Usual.ly not necessary
Response to adjust

(4) AM RF ALIGNMENT

Loop Antenna

AM loop antenna

L101 R217
SEC PRI vCo
O O R208
TP 1Pz SEPARATION
—] L153
M

W
j [J 0sc
TP3

TCS T

@@ ® e ‘
TC4& TC3 TC2 TCH
%

o

1F
L155
FILTER IF

: -
AM signal deGO cm 1 Unit —| AC VTVM Oscilloscope
Generator |
Output
terminal
Step Set Signal Set Radio Dial Adjust VTVM reading Remarks
515kHz Lower end
1 L153 Maximum Repeat steps 1 and 2
400Hz 30% (515kHz) ungl no further
adjustment is
1680kHz Upper end . necessary
2 400Hz 30% (1680kHz) TC4 Maximum
3 600kHz 600kHz Li51 Maximum Repeat steps 3 and 4
400Hz 30% g
until no further
L400KH adjustment is
VA
TC2 . necessary
4 400Hz 30% 1400kHz Maximum
R117 b
(@

T-22
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PRINTED CIRCUIT BOARD-PARTS LIST

FM/AM TUNER PC BOARD (NARF-1701/a/b)

CIRCUIT NO. PARTSNO.  DESCRIPTION CIRCUIT NO. PARTSNO.  DESCRIPTION
Front end
ol o e sy ne ove
240050 EEZLLEAG/W/Q) L000uF, 25V, Elect.
€904 352754709  47uF, 25V, Elect.
Cs €905, C906 352742219  200uF, 16V, Elect.
Q103 222608 uPC1167C2, FM IF system Resistors
Q151 222626 HA-1197, AM radio system R117 5215046 NOSHRS0KBC, Semi-fixed
Q201 222678 wPC1161C3, Stereo decoder R208 5215048 NOSHR200KBC, Semi-fixed
Transistors R217 5215044 NOSHRS5KBC, Semi-fixed
Q101 2210823 25C1675 (L-1) R904 441526804  68ohm, 1/2W, Metal oxide film
Q102 2210823 25C1675 (L-1) (G/W/Q) Switches
Q202 2212304 25K381 (D) (G/W/Q) s1,82 25035350 NPS-122-142-L313, Selector/Mode
Q301 2211225 25C1815 (GR) (G/W/Q) S5 250142 NS$-2225, De-emphasis (W)
Q901 2201034 or  2SD325 (D) or ’
2201035 2SD325 (E) Bracket
_ 27140703 Switch
Diodes
D101, D151 223105, 181555, Screws
D201 223145 or 1S2076TD or 82143006 3P+6FN (BC), Pan head
223133 DS442X
D152 4000068 VvD1222 DISPLAY CIRCUIT PC BOARD (NADIS-1702)
D901 223862 WL-01
D902 224113 GZA12-Z CIRCUIT NO. PARTSNO.  DESCRIPTION
Transformers ic
L101 233290 NFIF-6044 Q501 222666 or LB1403 or
L1535 232095 NMIF-6025 222670 BA6124, Signal strength indicator
Coils drive
L102 233105 or NCH-1005 or LEDs
233024 NCCH-1501 D501-D504 225048 SLP-252B-04
L151 232086 NMA3035 D505 225046 SLP-151B
L153 232073 NMO-2008
1201 233236 NMC-6027 (G/W/Q) Capacitor
1202,1203 233294 NMC-5040 (G/W/Q) C501 352741009  10F, 16V, Elect.
Ceramic filters Holder
X101, X103 3010057 or  SFE-10.7TMAS-Z or 27190218 LED
3010003 SFE-10.7MA (D)
X101-X103 3010071 SFE-10.7MAS (RED) (G/W/Q) LED PC BOARD (NALED-1703)
X151 3010075 SFLA50B3

CIRCUIT NO. PARTS NO. DESCRIPTION
Notch filters

2201, 2202 3020016 B3xN4123-32N (D)

D506, D507 225047 SLP-251B, LEDs
Capacitors
C106, C109 352780339 3.3uF, 50V, Elect. DIAL PLATE ILLUMINATION LAMP PC BOARD
Cl11 352780109 1uF, 50V, Elect. (NAPL-1704)
C113 352741009 10uF, 16V, Elect.
C153 370133614 360pF+5%, 100V, APS CIRCUIT NO. PARTS NO. DESCRIPTION
Cl163 352750479 4.7uF, 25V, Elect.
Cl164 352780339 3.3uF, 50V, Elect. PL902 210064A 250mA, 6.3V, Lamp
C166 352744709 47uF, 16V, Elect.
Cl167 352784799 0.47uF, 50V, Elect.
C170,C171 352741009 10uF, 16V, Elect.
C201 352750479 4.7uF, 25V, Elect. Note: (D): Only 120V model
C202, C203 352741009 10uF, 16V, Elect. (G):  Only 220V model
C208, C209 352780109 1uF, 50V, Elect. (G/W/Q) (W):  Only 120/220V model
C208, C209 352782299 0.22uF, 50V, Elect. (D) (Q):  Only 240V model
C212 352744719 470uF, 16V, Elect.
C215 370134714 470pF £5%, 100V, APS
C216 352780109 1uF, 50V, Elect.
C217 352780339 3.3uF, 50V, Elect.
C218 352782299 0.22uF, 50V, Elect.
C223 352784799 0.47uF, 50V, Elect.
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