TM-2224(~1)

(5%  AUTO RADIO SERVICE MANVAL |2}

AM/FM SOLID-STATE AUTO RADIO

CUSTOM MADE FOR TOYOTA CELICA

| 86011-14150 (TM-2224)
TOYOTA PART NO. gggsi.14070 (TM-2224-1)

GENERAL

All solid-state AM/FM auto radio TOYOTA Part No. 86011-14150 is designed exclusively for use in
TOYOTA CELICA with negative ground system.

Containing 3 IC’s, 7 transistors and 7 diodes, AM/FM 5-pushbutton auto radio is ensured for its stable
performance.

AM or FM is easy to switch with the pre-set pushbutton.

TOYOTA MOTOR SALES CO, LTD.



COMPOSITION

86011-14150 00851-14070 TOYOTA o ha s
(TM-2224) | (TM-2224-1) Part No. Description Qty
FCC DATE :
© O 86120-14070 Tuner assembly, radio (AT-2224-5) it
O (@) 86160-14060 Speaker assembly, radio (SB-289) 1
©) ©) 86300-14080 Antenna assembly with holder (RN-EAU-D3-72) 1
O @) Setting kit (CL-026) it

NOTE: Model numbers in parenthesis denote FUJITSU TEN’s numbers.

SPECIFICATIONS

TUNING RANGE -+ evvvvnieiiiiiiiine, AM: 525 to 1605 kHz FM: 88 to 108 MHz
INTERMEDIATE FREQUENCY ::evvevevenee. AM: 455 kHz FM: 10.7 MHz
SN ST Y e e e o) 08 AM: 26 dB or better (at 0.5 watt output)

FM: 18 dB or better (at S/N 30 dB)
ELECTRICAL FIDELITY «:-occeceeunuueeeeaces 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 OQUTPUT - oeeeeeeeeeeeeeeniiiieiiecee 2.7 watts min. RMS (at T.H.D.=10%)

SPEAKER TMPEDANGCE - et anass e 4 ohms

POWER INPUT «eevveeeeemiiiiiiniiiiiiiiiiienne, 12-volt battery, negative terminal to ground
VOl ai e avcsbmnstiorsmn s S T R 132 VDC
oot el e Approx. 0.7 ampere (maximum)

TRANSISTORS & ICs ceervereseeeieiiiinnnnnnn. 7, plus 3 IC’s and 7 diodes

DIMENSIONSE e et 160(W) X 47(H) x 137(D)mm (61%44”, 127457, 5134,")

WEIGHT s T e G e e Radio tuner—1.15 kg (2.25 lbs.)
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CHECK POINTS ON PC BOARD

Fig. 3
i IR IR e T MR B o e T e BT e e
[B@] 5.4V | 5.7V | 5.4V = S — L = = S =7 = — T
LGS 4.3V | 1.6V |1.6V| — |5.2V|2.4V|5.2V A == = =3 = = =
HE 3 7:8V 1.4V [11.2V — (K62 V|G 3VA R A AV = = — — Db — LT
NOTES: 1. DC voltages measured with 25,000 OHM per volt meter, power supply set at --13.2 VDC,

no signal input.

2. @ denotes positive polarity of the tester.

3. IC pin voltages measured with respect to chassis.

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

reception.
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ALIGNMENT PROCEDURE

AM ALIGNMENT

© Tracking alignment (Refer to Fig. 9 for

(TM-2224 - TM-2224-1]

“ADJUST” points.)

STEP PURPOSE ADJUST PROCEDURE
Tuning frequency 2 ; 2
1 C a6 1650 kHz must be received at right end of dial.
range
Tuning frequency A a
2 T 510 kHz must be received at left end of dial.
range
3 Repeat STEP 1 to 2.
4 Tracking @ae G0 Top volume obtained at 1400 kHz.

Remarks: Always readjust antenna trimmer

FM ALIGNMENT

(Cs¢) with radio installed in car.

© IF alignment (Refer to Fig. 9 for “ADJUST” points and Fig. 8 and 9 for connection of measuring

instruments.)

As connected in Fig. 8, align as follows,

observing S-curve on the oscilloscope.

STEP PURPOSE ADJUST

PROCEDURE

151 A0 oy e
(primary side)

1 S-curve

Adjust for full gain and length at linears.

s
(secondary side)

2 S-curve

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

best symmetry of S-curve against the axis. (Fig. 7)

3 Repeat STEP 1 to 2.

STEP-1
FULL GA

S CURVE

IN

J

\ STEP-2

STRAIGHTEN WAVEFORM

Hig. 7




© Tracking alignment (Refer to Fig. 9 for “ADJUST” points. For this alignment, SSG is needed.)

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

|
STEP PURPOSE ADJUST | PROCEDURE
s |
Tuning frequency ‘ .
1 Cis | 87.5 MHz must be received at left end of dial.
range |
|
) 108 MHz must be received at right end of dial.
3 Tracking @ iy Con i Top sensitivity obtained at 98 MHz.
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NOTE: Connect point to hot side of volume control (Ryg).



REPLACEMENT PARTS LIST

(TM-2224 . TM-2224-1)

Sygﬂkd ! Stock No. Description
CAPACITORS
€ 1 RN-ECC-RSL200K 20 pf 50V ceramic
@& RN-ECC-R SL400K 40 pf 50V ceramic
EHs RN-ECC-RSLI100F 10 pf 50V ceramic
€ RN-ECV-B20-18 20 pf FM ANT. trimmer
Ces RN-ECC-RSL080D 8 pf 50V ceramic
€ RIN=E CC-R'STL020C 2 pf 50V ceramic
C 1 RN-E CK-RYW222M 0022 pf 50V ceramic
C 3 RINFEECE-RIST30C 3 pf 50V ceramic
€ ' RN-E CK-R YW222M 0022 pnf 50V ceramic
Cio RINSEC C=RSTLI100F 10 pf 50V ceramic
Ciz RN-E CV-B20-18 20 pf FM RF trimmer
€ i3 RN=E CV-B10-17 10 pf FM OSC, trimmer
Cis RN-E CK-RYW222M 0022 pf 50V ceramic
Cis RIN=-EC C-R SIL050D 5:pf 50V ceramic
Cue RN-ECC-RSLO0C 1 pf 50V ceramic
Cir RN-E CK-RYW222M .0022 pf 50V ceramic
Cis RN-ECC-DVKO080D 8 pf 50V ceramic
Cio CQUO8S-2E-300R0-K 03 300 pf 50V styrol
Czo RN-E CE-MRA47V50 A7 pf 50V electrolytic
Cz1 RN-E CK-RYW222M .0022 pf 50V ceramic
C22, Cazs RN-E CF-R473V50 047 pf 50V mylar
Caq RN-E CE-M221V10-1 220 pf 10V electrolytic
Cz2s, Cazs -RN-E CF-R473V50 047 pf 50V mylar
Cer RN-E CK-DYR103M .01 pf 50V ceramic
C23—Cas2 RN-E CF-R473V50 047 pf 50V mylar
€33 RN-ECF-R222V50 .0022 pf 50V mylar
Csu4 RN-ECF-R223V50 022 pf 50V mylar
Css RN-ECE-M100V16 10 pf 16V electrolytic
Css RN-E CT-S500-35 50 pf AM ANT. trimmer
Csr RN-E C F-R473V50 047 uf 50V mylar
Css EN-ECB-DB C473E 047 pf 25V ceramic
Cassg RNSECE-RS I 391K 390 pf 50V ceramic
T | RN-ECT-N151-30 150 pf AM RF trimmer
Ca ' RN-ECF-R472V50 0047 pf 50V mylar
1 | RN-ECF-R103V50 01 pf 50V mylar
Cus | RN-ECK-DYRI03M 01 pf 50V ceramic
€ | RN-ECE-M100V16 10 pf 16V electrolytic
Cus RN-ECC-RLHISIK 180 pf 50V ceramic
Cus RN-E CV-B50-21 50 pf AM OSC. trimmer
Cur RN-ECC-RSL080D 8 pf 50V ceramic
Cus: Cuo RN-E CF-R473V50 047 pf 50V mylar
Cso RN-ECE-M4R7V25 4.7 pf 25V electrolytic
Cs1 RN-ECC-RTH201K 200 pf 50V ceramic
Cs2 RN-E€C-R SLI0F 10 pf 50V ceramic
Css RN-ECE-M221V16-1 220 pf 16V electrolytic
Coa RN-ECE-M102V16-1 1000 pf 16V electrolytic
Css, Coss RN-E CK-RYW222M .0022 pf 50V ceramic
Csz RN-ECB-DBC104B q pf 12V ceramic
Css RN-E CK-R YW222M 0022 pf 50V ceramic
Css RN-E CE-M101V10-2 100 pf 10v electrolytic




Symbol

No. Stock No. Description
Cso RN-ECE-MR47V50 AT uf 50V electrolytic
Cs1 RN-ECE-M4R7V2H 4.7 pf 25V electrolytic
Cez RN-ECC-R S L500K 50 pf 50V ceramic
Ces RN-E CK-RYWATIK 470 pf 50V ceramic
Ce1 RN-ECE-M470V6R3 47 pf 6.3V electrolytic
Ces RN-E CE-M4T71V16-1 470 pf 16V electrolytic
Css, Cs7 RN-E CZ-1B102-13 1000 pf feed thru
Ces, Coso RN-E CK-RYW222M 0022 pf 50V ceramic
Cro RN-ECF-R473V50 047 pf 50V mylar
RESISTORS & CONTROL
R 1 RN-ERD-DC102] 1k ohm AW 5% carbon
R : RN-ERD-DC471] 470 ohm LW 5% carbon
R 3 RN-ERD-DCH627J 5.6k ohm %W 5% carbon
Ry RN-ERD-DC472] 4.7k ohm oW 5% carbon
R 5 RN-ERD-DC27387 27k ohm %W 5% carbon
R s RN-ERD-DC1027J 1k ohm W 5% carbon
R 7 RN-ERD-DC3327 3.3k ohm LW 5% carbon
R s RN-ERD-DC1047J 100k ohm LW 5% carbon
RS9 RN-ERD-DC562]J 5.6k ohm %W 5% carbon
Rio RN-ERD-DC152]J 1.5k ohm AW 5% carbon
Ri: RN-ERD-DC3347 330k ohm LW 5% carbon
Ri: RN-ERD-DCA473] 47k ohm %W 5% carbon
Ris RN-ERD-DC102] 1k ohm LW 5% carbon
Ris RINSERDSDICI0L 100 ohm LW 5% carbon
Ris RN-ERD-DC1027J 1k ohm LW 5% carbon
Ris RN-ERD-DC331]J 330 ohm LW 5% carbon
Ris RN-ERD-DC560J 56 ohm LW 5% carbon
Ris RN-ERD-DC1017J 100 ohm %W 5% carbon
Rio RN-ERD-DC3327] 3.3k ohm LW 5% carbon
R2o RINSE RD=D/C10LT 100 ohm VoW 5% carbon
R RN-ERD-DC151] 150 ohm LW 5% carbon
R22, Roas RN-ERD-DC102] 1k ohm LW 5% carbon
Ras RN-ERD-DC393] 39k ohm A 5% carbon
Rss RN-ERD-AC332]J 3.3k ohm LW 5% carbon
Ras RN-ERD-DC1017J 100 ohm E7AY 5% carbon
Rar RN-ERD-DC474] 470k ohm oW 5% carbon
Ras RN-ERD-DC3927J 3.9k ohm /A 5% carbon
Rag RN-ERD-DC331] 330 ohm ALY 5% carbon
Rso RN-ERD-AC153]J 15k ohm LW 5% carbon
R RN-ERD-DC222J 2.2k ohm LW 5% carbon
Rsz RN-ERD-DC393]J 39k ohm W 5% carbon
Ras RN-ERD-DC153]J 15k ohm LW 5% carbon
Rsa RN-ERD-DC332]J 3.3k ohm W 5% carbon
R3s RN-ERD-DC182] 1.8k ohm VW 5% carbon
Rss, Rar RN-ERD-DC473 ] 47k onm W 5% carbon
Rss RN-ERD-DC124] 120k ohm LW 5% carbon
Rsg RN-ERD-DC393 ] 39k ohm Lew 5% carbon
R 4o RN-ERD-DC2217J 220 ohm W 5% carbon
R RN-ERD-DC103] 10k ohm W 5% carbon
Raz RINSEIRIDSIE 2921 2.2k ohm %W 5% carbon

)
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(TM-2224 . TM-2224-1)

Symbol

No Stock No. Description
Rus RN-ERD-DC3917J 390 ohm W 5% carbon
R4 RN-ERD-DC273]J 27k ohm %W 5% carbon
R RiasS 2 RN-ERV-2P2-130 Control, tone 50k ohm volume 50k ohm variable resistor
Rz RN-ERD-DCA471] 470 ohm W 5% carbon
Ruis, Rus RN-ERD-DC1047J 100k ohm LW 5% carbon

IC’s, TRANSISTORS & DIODES

1HC RN-E I C-UP C53H=F
1€ P RN-E1C-UPECHTH-EE
ICss RN-E T C-TATR209P
SRRy RNSEV: S=2S CTl(=B

TR : RN-E V. S-2SET10-C
‘TR 3 RN=EVS-2SIETII=C

Tr 9S C-147A-V'S
i RN-EV $-2S CT10-D
TR 4 RN-EVS-25 CT10-C
TR RN-EVS-25 C710-D
b RN-EDC-152688-3
D s RN-ED S-151555
Ds | RN-EDT-MZ207-1
D« Ds | RN-EDG-1SM6-D
De | RN-EDG-1S44
D 1 | RN-EDG-1S446

FM-IF amp., linear-monolithic
FM-IF amp., linear-monolithic
Driver and power output, linear-monolithic
FM-RF amp., silicon

FM-mixer, silicon

FM-oscillator, silicon

Regulator, silicon

AM-RF amp., silicon
AM-converter, silicon

AM-IF amp., silicon

AFC, variable capacitance, silicon
Silicon

Regulator, zener

FM detector, germanium

AGC, germanium

AM detector, germanium

COILS & TRANSFORMERS

L | RN-ELH-B6R2-1
T i o
I - | RN-ELH-BR74
Ls | RN-ELH-C6R2
L. | RN-ELH-C6R2-1
e Lo i I ig {
IL a5t | RN-ELH-BT7R5
Lz | RN-ELL-205
Lis | RN-ELH-BRT4
Iy | RN-ELL-209
S RN B E 3]
Ts | RN-ETD-112
Ty | RN-ETH-206
T RN-ETA-199
T s T s I RINSEAEA=130)
EF 4 \ RN-EF C-F4-109

Choke, 6.2 ¢H (antenna isolation)

Coil assy., parts of tuner assembly (FM)
Choke, 0.74 pH

Choke, 6.2 ¢H

Choke, 6.2 pH

Coil assy., parts of tuner assembly (AM)
Coil, AM-oscillator series, 7.5 pH

Choke, filter, 3 mH

Choke, 0.74 pH

Choke, filter, 50 pH

Transformer, FM-IF, 10.7 MHz
Transformer, discriminator, 10.7 MHz
Transformer, AM oscillator
Transformer, AM-IF, 455 kHz
Transformer, AM-IF, 455 kHz

Ceramic filter, 455 kHz

CR PACKAGED ELECTRONIC COMPONENTS

R, | EN-ECRS

Module assembly, FM detector

MISCELLANEOUS ELECTRICAL

B RN-EFG-B02
I RN-E FH-22
I [ RN=E JEA-107
PRI RIN= E P LE=b1=2
Iy RN-EP L-51-3

Fuse, 2 amperes
Holder, fuse
Receptacle, antenna
Lamp, FM

Lamp, AM




Sy&':)l?()l Stock No.
RN-EPM-11 Lamp assy., assembly of following three parts
B RN-EPL-33 Lamp, dial light

RN-EXL-103 Lamp socket

RN-ML F-50 Filter, lamp

RN-ETB-21-148 Pushbutton , tuner assembly (includes coil assy. and AM/FM

changing switch (S;))

RN-E P P-418-A T-2224-5 PC board assy., main

RN-E JU-S05V239 Connector, 5P, power and speaker

RN-MP M-432 PC board, line filter

RN-MP M-456 PC board, PL; and PL,

Stock No. Description Q’ty
MISCELLANEOUS MECHANICAL

RN-MTD-187A Chassis (inclus. top cover) 1
RN-MHE-436 Sub chassis, back cover 1
RN-MNM-299 Dialplate calibrated 1
RN-MBP-9 Backplate 1
RN-M1 B-50 Pointer, dialplate 1
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-MRU-67TA Radiator, IC,4 1
F6-SNA-2.6xX6S Screw, 2.6 x 6mm, backplate mounting 1
F6-SBD-3%x4S Screw, 3x4mm 2
F6-SBD-3%X6S Screw, 3x6mm 21
F6-S SA-3%X6S Screw, 3x6mm 1
F6-SNA-3x8S Screw, 3x8mm, IC; mounting 3
F6-SBD-3%x10S Screw, 3x10mm, fuse holder mounting i
F6-WB-3S Washer, 3mm, IC; mounting 3
F6-N1-3S Nut, 3mm, IC; mounting 3
F6-N1-3B S Nut, 3mm, fuse holder mounting 1
RN-MSN-7 Nut, 9mm, tune and volume shaft mounting 9

Q



(TM-2224 . TM-2224-1)

Stock No. %2};013‘;% Description Q’ty
SETTING KIT (CL-026)
RN-MYD-59 8612412010 Knob, tone and tuning control 2
RN-MY N-130 86125-12011 Knob, volume and tuning control )
RN-MB L-328 86215-14050 Bracket, tuner, front (upper) 1
RN-MBE-165 86215-14060 Bracket, tuner (left and right) 2
RN-ECN-SRH0F-45 90980-04010 Capacitor, regulator 2
RN-MNR-D5S 90179-05095 Nut, lock, speaker mounting, 5mm 2
RN-ME T-143 90159-50159 Special screw, bracket mounting 4
RN-MCW-B5X8S 93319-15008 Screw with washer, tuner mounting, 5x 8mm 6
RN-MSN-7 90170-09167 Nut, 9mm, tuning and volume shaft 2
RN-MWS-2 90201-09365 Washer, 9mm, tuning and volume shaft ol
ANTENNA ASSEMBLY WITH HOLDER (RN-EAU-D3-72)
RN-EAE-109 86309-12052 Pole sub assembly, pillar antenna 1
RN-EWFEF-38 86101-14030 Cord sub assembly, antenna 1
RN-EAS-104 86391-14030 Holder, antenna 1
90167-40015 Screw, pan tapping 1
93510-14016 Screw, tapping 2
90159-40198 Screw with washer 1

NOTE: Specifications subject to change without prior notice




SCHEMATIC
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NOTES: 1. All resistance in OHMS, K=1,000.
2. All capacitance in uF, P=puF.
DC voltages measured with 25000 OHM per volt meter, power supply set at +13.2 VDC,
no signal input.
4. Asterisked voltages are measured in “AM” reception and no asterisked voltages in “FM”

reeeption.

5. Parts names of IC; (xPC 555H) and IC, (xPC 577H) should be ordered as
RN-EIC-UPC555H-F and RN-EIC-UPC-577H-FE for stock numbers.



WIRING ON PC BOARD
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1,000.

All resistance in OHMS, K

1

NOTES

=ppF.

2. All capacitance in uF, P



	10001
	10002
	10003
	10004
	10005
	10006
	10007
	10008
	10009
	10010
	10011
	10012
	10013

