(5%  AUTO RADIO SERVICE MANUAL |2}

AM/FM SOLID-STATE AUTO RADIO

CUSTOM MADE FOR TOYOTA CELICA
TOYOTA PART NO. 86120-14071 (AT-2224-54)

GENERAL

TOYOTA Part No. 86120-14071 (AT-2224-5A), AM/FM 5-pushbutton radio receiver is engineered for
TOYOTA CELICA.

This model has been revised to improve performance for the former model 86120-14070 (AT-2224.5)
stated in the pervious service manual SM-156.
Improvements are: i
* AM/FM pushbutton (2FM to 3FM)
* Removal of fuse at radio tuner (The fuse in car side covers radio circuit.)

* PC board (main)

TOYOTA MOTOR SALES CO, LTD.



COMPOSITION

S | | e v
o o Igglgog%% Tuner assembly, radio (AT-2224-5A) 1
@) O 86160-14060 Speaker assembly, radio (SB-289) 1
© 86300-14080 Antenna assembly with holder (RN-EAU-S3-72) il
o o Installation kit (CL-026) 1
SPECIFICATIONS
TUNING RANGE -+veeveevvviniiniiiiis AM : 525 to 1605 kHz FM: 88 to 108 MHz
INTERMEDIATE FREQUENCY -:--:e-eeee AM: 455 kHz FM: 10.7 MHz
SENSITIVITY «eeveveeerminiiiiiiin, AM: 26 dB or better (at 0.5 watt output)
FM : 18 dB or better (at S/N 30 dB)
ELECTRICAL FIDELITY «eeeeeeevvenecennnnn AM: -5 dB or better at 100 Hz
-16 dB or better at 4 kHz
FM: -5 dB or better at 100 Hz
-24 dB or better at 10 kHz
POWER OUTPUT - ceeeeneereinneiiiiieininn. 2.7 watts min. RMS (at T.H.D.=10%)
SPEAKER IMPEDANGE - s e 4 ohms
POWER INPUT «+cvoeveevieminiiii, 12-volt battery, negative terminal to ground
VOllAge: ter=mnrveeicsith sty oo 13.2 VDC
CUBLEIE vsnseessns e s i st Approx. 0.7 ampere (maximum)
TRANSISTORS & ICg:-evverenrereneenniannnnn. 7, plus 3 ICs and 7 diodes
DIMENSIONS Eoa s it SOl s 160(W) x47(H) x 137(D)mm (61%44”, 127457, 51345")
WEIGH T S bl i S RE e el Radio tuner—1.15 kg (2.25 lbs.)
BLOCK DIAGRAM
¥
256710 250710 LPCassH LPCETH e
@ (%D A P 15448 X 2
i TAfTz00p
250710 F%sc PR i”gﬁﬁs’?
TR5 TR6 TR7
25C710 25C 710 25C710 b
@ LoE S0 i
5
Fig. 1




PARTS LOCATION ON PC BOARD
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CHECK POINTS ON PC BOARD
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NOTES : DC voltages measured with 25,000 ohm per volt meter, power supply set at +13.2 VDC, no signal input.
@ denotes positive polarity of the tester.
IC pin voltages measured with respect to chassis.

Asterisked voltages are measured in “AM” reception and no asterisked voitages in “FM” reception.
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(AT-2224-5A)

ALIGNMENT PROCEDURE

AM ALIGNMENT
© Tracking alignment (Refer to Fig. 8 for “ADJUST” points.)

l ‘
STEP | PURPOSE |  ADJUST | PROCEDURE

Tuning frequency

1 s,

range

1650 kHz must be received at right end of dial.

’

Tuning frequency

2 e | 510 kHz must be received at left end of dial.
range ‘
3 Repeat STEP 1 to 2.

4 Tracking | Cs6s Cs0 | Top volume obtained at 1400 kHz.
| | |

Remarks: Always readjust antenna trimmer (Csg) with radio installed in car.

FM ALIGNMENT
© IF alignment (Refer to Fig. 8 for “ADJUST” points and Fig. 7 and 8 for connection of measuring
instruments.)

As connected in Fig. 7, align as follows, observing S-curve on the oscilloscope.

STEP PURPOSE ADJUST PROCEDURE

1 S-curve Tl Adjust for full gain and length at linears.

Ts (primary side)

9 S s Keep S-curve straight at the center, and adjust waveform for
-curve

(secondary side) best symmetry of S-curve against the axis. (Fig. 6)

3 Repeat STEP 1 to 2.

< — S-CURVE

STEP-1
FULL GAIN

\ STER-2
/ STRAIGHTEN WAVEFORM

Fig. 6




© Tracking alignment (Refer to Fig. 8 for “ADJUST” points. For this alignment, SSG is needed.)

After setting frequency range to the specified frequency, align sensitivity.

STEP } PURPOSE 1 ADJUST é PROCEDURE
i Tuning frequency ; 1
1 ; ‘ Cis 87.5 MHz must be received at left end of dial.
‘ range
9 | 108 MHz must be received at right end of dial.
3 Tracking ClC Top sensitivity obtained at 98 MHz.
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NOTE: Connect point to hot side of volume control (Ryg).
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REPLACEMENT PARTS LIST

(AT-2224-5A)

SYI{I“JTOI | Stock No. Description
CAPACITORS
€ RN-ECC-RSL200K 20 pf 50V ceramic
€2 RN-E CC-R SL400K 40 pf 50V ceramic
@ RN=ECC-RSLI0EF 10 pf 50V ceramic
C 4 RN-E CV-B20-18 20 pf FM ANT. trimmer
€ RN-ECC-RSL080D 8 pf 50V ceramic
C s RN=EECE-RSIL020C 2 pf 50V ceramic
C 3 RN-E CK-RYW222M .0022 pf 50V ceramic
€ RN-ECC RSL030C 3 pf 50V ceramic
€y RN-E CK-RYW222M .0022 pf 50V ceramic
Cio " RN=ECC-RSLI)0E 10 pf 50V ceramic
Ciz RN BCY-BIJ-8 20 pf FM RF trimmer
Cis | RN-ECV-B10-17 10 pf FM OSC. trimmer
Cas | RN-ECK-RYW222M 0022 pf 50V ceramic
Cis | RN-ECC-RSLO50D 5 pf 50V ceramic
Cus RN-ECC-RSL010C 1 pf 50V ceramic
€7 | RN-E CK-RYW222M 0022 pf 50V ceramic
Cis | RN-E CC-DVK030D 8 pf 50V ceramic
Cis | CQU8S-2E-300R0-K03 300 pf 50V styrol
@20 | RN-E CE-MR47V50 AT pf 50V electrolytic
Cz1 RN-E CF-RAT72V50 0047 pf 50V mylar
Cz2, Cas RN-E CF-R473V50 .047 pf 50V mylar
Ca4 RN-E CE-M221V10-1 220 pf 10V electrolytic:
Czs, Czs6 RN-E CF-R473V50 047 pf 50V mylar
Cer | RN-ECK-DYRI103M 01 pf 50V ceramic
Cz2s—Csz | RN-ECF-RA7T3VH0 047 pf 50V mylar
Css RN-E CF-R222V50 0022 pf 50V mylar
Csu | RN-ECF-R223V50 022 pf 50V mylar
Css RN-E CE-M100V16 10 pf 16V electrolytic
€36 i RN-E CT-S500-35 50 pf AM ANT. trimmer
Car | RN-E CF-RA473V50 047 pf 50V mylar
Css | RN-ECB-DBCATSE 047 pf 25V ceramic
Cao | RN-ECC-RSL39IK 390 pf 50V ceramic
Co RN-E CT-N151-30 150 pf AM RF trimmer
Caa RN-E CF-R472V5( 0047 pf 50V mylar
Cuaz RN-E CF-R103V50 .01 pf 50V mylar
Cus RN-ECK-DYRI103M 01 pf 50V ceramic
Cius RN-E CE-M100V16 10 pf 16V electrolytic
Cus | RN-ECC-RLHI8IK 180 pf 50V ceramic
Glie RN-E CV-B50-21 50 pf AM OSC. trimmer
Car RN-ECC-RSL08D 8 pf 50V ceramic
Cizy Cuo || RNZEC F-R473V50 047 pf 50V mylar
Cso | RN-ECE-M4R7V2 47 pf 25V electrolytic
Cs1 RN-ECC-RTH201K 200 pf 50V ceramic
Csz RIN=E CC=R SLI100F 10 pf 50V ceramic
Css RN-E CE-M221V16-1 220 pf 16V electrolytic
i RN-E CE-M102V16-1 1000 pf 16V electrolytic
Css, Cse RN-E CK-R YW222M 0022 pf 50V ceramic
Cs1 RN-ECB-DBC104B Xt 12V ceramic
Css RN-E CK-RYW222M 0022 pf 50V ceramic




Sy&n‘kol 2 Stock No. Description
|
Cso RN-ECE-M101V10-2 100 pf 10V electrolytic
Cso RN-E CE-MRA7V50 A7 pf 50V electrolytic
Ce1 | RN-ECE-M4RTV25 47 pf 25V electrolytic
Coz | RN-ECC-R SL500K 50 pf 50V ceramic
G : RN-E CK-DBATIK | 470 pf 50V ceramic
Csa4 } RN-E CE-M4T70V6R3 : 47 uf 6.3V electrolytic
Css | RN-ECE-M471V16-1 | 470 pf 16V electrolytic
Cose Coy | RN ECZIBI | 1000 pf feed thru
Cos, Cos RN-E CK-RYW222M ‘ 0022 pf 50V ceramic
Co l RN-E CF-R473V50 | 047 pf 50V mylar
RESISTORS & CONTROL
R RN-ERD-DC102]J | 1k ohm %W 5% carbon
R 2 RN-ERD-DC471]J | 470 ohm W 5% carbon
R 3 RN-ERD-DChH62] 5.6k ohm YW 5% carbon
R 4 RN-ERD-DC472] 4.7k ohm W 5% carbon
R s RN-ERD-DC273]J 27k ohm %W 5% carbon
R e RNSERD=B/E102 ] 1k ohm W 5% carbon
R 7 RN-ERD-DC103 ] 10k ohm AW 5% carbon
R s RN-ERD-DC104]J 100k ohm %W 5% carbon
R o RN-ERD-DC5H62] 5.6k ohm LW 5% carbon
Rio RN=ERD=DEC152 1.5k ohm LW 5% carbon
Ri: RN-ERD-DC334]J 330k ohm LW 5% carbon
Riz RN-ERD-DC473 ] 47k ohm W 5% carbon
Ris RN-ERD-DC1027J 1k ohm W 5% carbon
Ris RN-ERD-DC101] 100 ohm %W 5% carbon
Ris RN-ERD-DC1027J 1k ohm LW 5% carbon
Rise RN-ERD-DC331]J 330 ohm LW 5% carbon
Riz RN-ERD-DC5H60J 56 ohm BW 5% carbon
Ris RINSERDB=D ECI(1 ] 100 ohm LW 5% carbon
Rio RN-ERD-DC3327 3.3k ohm LW 5% carbon
R2o RN-ERD-DCI101] 100 ohm LW 5% carbon
R2: RN-ERD-DCI1517J 150 ohm Lew 5% carbon
Rz22, Res RN-ERD-DC102] 1k ohm 1BW 5% carbon
Roas RN-ERD-DC3937J 39k ohm A 5% carbon
Res RN-ERD-AC332] 3.3k ohm LBW 5% carbon
Rzs RN=ERD=-DC101J 100 ohm LW 5% carbon
Rz RN-ERD-DC4T74 ] 470k ohm LW 5% carbon
Razs RN-ERD-DC392] 3.9k ohm LW 5% carbon
Ra2o RN-ERD-DC331] 330 ohm LW 5% carbon
Rio RN-ERD-ACI1537J 15k ohm W 5% carbon
Rsi RIN=ERD-DEI22] 2.2k ohm LW 5% carbon
Rz RN-ERD-DC3937J 39k ohm LW 5% carbon
Rss RN-ERD-DCI153] 15k ohm YW 5% carbon
Rsa RN-ERD-D/€332 J 3.3k ohm LA 5% carbon
Rss RN-ERD-DCI182]J 1.8k ohm LW 5% carbon
Rass, Raz RN-ERD-DC4737J 47k ohm LW 5% carbon
Ras RN-ERD-DC124] 120k ohm %W 5% carbon
Rso RN-ERD-DC393]J 39k ohm LW 5% carbon
Rao RN=ERD-D €221 J 220 ohm %W 5% carbon
Ra: RN-ERD-DCI1037J 10k ohm %W 5% carbon




[AT-2224-5A)

Sy§1:ol Stock No. 1 Description
R RN-ERD-D C2%2] | 2.2k ohm W 5% carbon
Rus RN-ERD-DC391] | 390 ohm %W 5% carbon
R RN-ERD-DC273] | 27k ohm YW 5% carbon
R45:R46,S 21 RN-ERV-2P2-130 Controls, tone 50k ohm volume 50k ohm variable resistor
Rz | RN-ERD-DCA471] 470 ohm %W 5% carbon
Rus, Ruo RN-ERD-DC1047J 100k ohm BW 5% carbon
Rso RN-ERD-DC153 J 15k ohm 1eW 5% carbon

ICs, TRANSISTORS & DIODES

1€ RN-EIC-UP ChHHhH-F FM-IF amp., linear-monolithic
@ RN-EI1C-UPCHITH-FE FM-IF amp., linear-monolithic
e & RN-E I C-TAT209P Driver and power output, linear-monolithic
AER RN=EV S-2'SE€Tl=B FM-RF amp., silicon
TR : T RN-EVS=2S €710~-C FM-mixer, silicon
R ‘ RN-EV S$-25 CT10-C | FM-oscillator, silicon
SRR 1‘ 2S C1247A-V S ‘ Regulator, silicon
TR 5 ‘ RN-EV S-2S CT10-D AM-RF amp.,, silicon
TR & I RN-EV'S-2S CT7l0=-C AM-converter, silicon
R 7 RNSEVS=2'S C710=-D AM-IF amp., silicon
1D} 41 RN-EDC-15268%-B AFC, variable capacitance, silicon
D s RN-EDT-MZ207-1 Regulator, zener
Dy D s RN-EDG-1S446-D FM-detector, germanium
D s RN-EDG-1S446 AGC, germanium
D RN-EDG-1S446 AM-detector, germanium
COILS & TRANSFORMERS
Ik RN-ELH-B6R2-1 | Choke, 62 BT Giicn olition)
1L sl sl ; Coil assy., parts of tuner assembly (FM)
L s RN-ELH-BR74 | Choke, 0.74 xH
L s RN-ELH-C6R2 | Choke, 6.2 pH
T RN-ELH-C6RY-1 | Choke, 6.2 yH
L5510 ol i Coil assy., parts of tuner assembly (AM)
1L RN-ELH-B7R5 Coil, AM-oscillator series, 7.5 xH
Li: | RN-ELL-205 Choke, filter, 3 mH
Lis . RN-ELH-BRT4 Choke, 0.74 pH
I 14 RN-ELL-209 Choke, filter, 50 pH
e s RN-ETF-131 Transformer, FM-IF, 10.7 MHz
T 3 RN-ETD-112 Transformer, discriminator, 10.7 MHz
T g RN-E TH-206 Transformer, AM-oscillator
Tow,- T s RN-ETA-129 Transformer, AM-IF, 455 kHz
P T s RN-ETA-130 Transformer, AM-IF, 455 kHz
CE i RN-E F C-F4-109 | Ceramic filter, 455 kHz

l

CR PACKAGED ELECTRONIC COMPONENTS

CR 1 \

RN-ECR-2

Module assembly, FM-detector

MISCELLANEOUS ELECTRICAL

I
Pl

PL2 E

RN-E J A-107
RN=EPIT=b12
RN-EPL-b4-3
RN-EPM-11

Receptacle, antenna

Lamp, FM

Lamp, AM

Lamp assy., assembly of Lamp, Socket and Filter




Syﬁlolf(ﬂ Stock No. Description
BiSs RN-EPT-33 Lamp, dial light
RN-EXL-103 Lamp socket
RN-ML F-50 Filter, lamp
‘ RN-ETB-2L-156 }(jil;?:?sgégozoﬁl ;zgjrazsje;nl\k/)ll/yFM changing switch (S;))
| RN-EP P-418-AT-2224-5 PC board assy., main
RN-E JU-S05V243 Connector, 5P, power and speaker
| RN-MPM-432 PC board, line filter
RN-MP M-456 PC board, PL; and PL,
Stock No. Description Q’ty
MECHANICAL
RN-MTD-187A } Chassis (inclus. top cover) i
RN-MHE-436 ‘ Sub chassis, back cover 1
RN-MNM-299 Dialplate calibrated 1
RN-MBP-9 Backplate 1
RN-MI B-50 Pointer, dialplate 1l
RN-MHE-418 Holder, backplate 1
RN-MHE-420 Holder, lamp (PLj) 1
RN-MCE-106 | Clamp, antenna cord 1
RN-ML C-99 Supporter, PL; and PL, rubber 1
RN-MR U-67A | Radiator, IC, .
F6-SNA-2.6x6S | Screw, 2.6x6mm, backplate mounting 1
F6-SBD-3x4S ) Screw, 3x4mm 9
F6-SBD-3%6S | Screw, 3x6mm 99
F6-SSA-3x6S Screw, 3x6mm 1
F6-SNA-3%x8S | Screw, 3x8mm, IC; mounting 3
F6-WB-3S ‘ Washer, 3mm, IC; mounting 3
F6-N1-3S ‘; Nut, 3mm, IC; mounting 3
RN-MSN-7 ‘ Nut, 9mm, tune and volume shaft mounting 9




(AT-2224-5A)

Stock No. %SIXO}}F(;‘_& Description Q’ty
INSTALLATION KIT (CL-026)
RN-MY D-59 86124-12010 Knob, tone and tuning control 2
RN-MY N-130 86125-12011 Knob, volume and tuning control 2
RN-MB L-397 86215-14050-A| Bracket, radio tuner, front (upper) 1
RN-MBE-165 86215-14060 Bracket, radio tuner, left and right 2
RN-E CN-SRH0F-45 90980-04010 Condenser, regulator 2
RN-MNR-DbHS 90179-05095 Nut, lock, speaker mounting, 5mm 2
RN-ME T-143 90159-50159 Special screw, bracket mounting 2
RN-ME T-154 90159-50105 Special screw, bracket mounting 2
RN-MCW-B5X8S 93319-15008 Screw with washer, tuner mounting, 5x8mm 6
RN-MSN-7 90170-09167 Nut, 9mm, tuning and volume shaft 2
RN-MWS-2 90201-09365 Washer, 9mm, tuning and volume shaft 2
ANTENNA ASSEMBLY WITH HOLDER 86300-14080 (RN-EAU-S3-72)

RN-EAE-109 86309-12052 Pole sub assembly, pillar antenna 1
RN-EWF-38 86101-14030 Cord sub assembly, antenna 1
RN-EA S-104 86391-14030 Holder, antenna 1

90167-40015 Screw, pan tapping 1

93510-14016 Screw, tapping 9

90159-40198 Screw with washer 1

NOTE: Specifications subject to change without prior notice



SCHEMATIC

NOTES:

SCI CR

All resistance in ohms, K=1,000.
All capacitance in puF, P=yuF.

DC voltages measured with 25,000 ohm per volt meter, power supply set at --13.2 VDC, no

signal input.
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4. Asterisked voltages are measured in “AM” reception and no asterisked voltages in “FM”

reception.

5. Part names of IC; (yPC555H) and ICy (xPC577H) should be ordered as RN-EIC-UPC555H-F
and RN-EIC-UPC577H-FE for stock numbers.
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WIRING ON PC BOARD

S05vV-243

S2

VOLUME
R46 50K

4
=51 =g
| |
[+ S ]
I
| |
o
A
{58
2
N o~
o S
3¢
&
oS
o 7 B
3 =
o] =
o
i \I\J\lr_
- o
e —
of Y =] =
Ny 4 2 S e # )))l_L
3= S o
3 St
- 3
—f Js((l_
- O
0. =] =
\ i [ )\ﬂ)|_
_"|\HIJ IIIII ul/
T ™ i1
Nl
| S i -
| I
| |
I 3 i
| T
b ) L —
[ ue il ™
i = it =
- ~ 1t
e i
% Il
L "t 7.%
~ <! it =
o Qs B e i
S | o :
|
| i
1|1
4 3 il
o~ 1
5 |
H— Lol s __
_ |
! I
|
| _ﬂ
=) !
i
|
i
m 1!
] L
= i if!
= mw i if!
—_ H = i
=5 M it
L2 |
[ 1!
Pu () 1)l
< B
. _M
SeSaliy . BNl el TS e e b e G B e B =
@ S e e —— =
o]
>4
g
(@]
ZZ
=

S oG R P51k (EMY)

TONE
R45 50K

| J PL2 (AM)

=1,000.
peE.

All resistance in ohms, K

15
2. All capacitance in yF, P

NOTES:
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