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1. SPECIFICATIONS

Type ----- -+ Rotating head digital audio tape recorder
Tape speed ........................... SP: 8.15 mm/ sec.
LP:4.075 mm/sec.

Recording time -+ -----ovvvevinnn SP: 120 minutes max.
LP: 240 minutes max.

Number of channels -+« - c-ovnene 2 channels, stereo
Number of quantization bits -------- 16 bits, linear (SP)
12 bits, nenlinear (LF)

Sampling frequencies -« -+ 48kHz (recording, playback)

(Provided SCMS) 44,1kHz (recording, playback)

32kHz (SP : digital recording only,

playback)

32kHz (LP : recording,

playback)

Error correction method ---------vv - Double encoded,

Reed-Solomoen code

Modulatlon system -+ -+ --ovvveeeenn 8- 10 conversion

Emphasis-------ooreiieinn Recording ; Fixed at OFF

Plavback : Switched automatically

Head -+« ----ovvvvinnan AT-construction Sendust head
Recording/playback frequency response

---------------- SP : 20Hz — 20kHz £ 0.5dB

LP : 20Hz — 145kHz * 0.5d4B

Signal-to-Noise ratio -+ -+ ---cvvvh v 1 dB or greater
Dynamic range -« coocoieiieiaeen 91 dB or greater
Total harmonic distortion ----- 0.0045% or less (1 kHz)

Wow and flutter ------+---vovenen below measurable limit
(£ 0.001 % W.PEAK)

N Analog Input/Output Terminals
Line input jacks ------ RCA PIN ; nominal input level :
— B6dBV (500mV)
(input impedance : 27 k Q)
Line output jJacks:----- RCA PIN ; nominal output level :
—6dBV (500mV)
{output impedance : 1 kQ)
(Min, load impedance : 10 kK Q)
Headphone output jack -+ .- .- Stereo standard jack,
8 mm diameter
(1.0mW volume max., load impedance 8Q)

W Digital Input/Qutput Terminals

Coaxial input terminal-------------- RCA PIN ;0.5 Vpop
(input impedance : 75 Q)
Coaxial output terminal ---------+-- RCA PIN ;0.5 Vpop

(output impedance : 75 Q)

B Power Supply and Other Specifications

Power source--------- - USA/CANADA ; AC 120V B0Hz

EUR/U.K. : AC 230V 50Hz
Power Consumption ................................ 21W
We|ght ............................................ 78 kg
Dimensions---------- 482 (W) x 133 (H) x 379 (D) mm

* Changes in specifications and features may be made
without notice or obligation.
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2. REMOVAL OF THE DAT MECHANISM ASS’Y

DAT A H=XLDH%LE

1. Remove the bonnet case.

2. Remove the flexible P.C.Board of CNO3, CN04, and CNO5
and the connectors CNO6, CNO7, and CN08 of the
MOTHER unit and the connector CNO2 of the RF unit,

and remove the loading

to Fig 2-1)

P.C.Board and the connector

tion (A). (Refer to Fig. 2-2)

ws (@ and the four mechanism

a remove the DAT mechanism
cassete installation unit.

3. Remove the five
mechanism section.

4, Remove the two fl
wires from the sl

5. Eemove the
mounting s
assembly fro

(Refer to

Jo2

Ceord Clamper
[for CNG7)

Cassette [ ?r.,' Serw®

Loading Mechanism| |
Saction
C-FTwuTFAN8

crew @_._

Front Panel

Fig. 2-1

Preparations Before Mechanical System

Adjustment

1. Remove the cassette installation unit from the product
and remove the wiring material of the DAT mechanism
assembly from the MOTHER unit.

2. Remove the DAT mechanism assembly from the cassette

installation unit .

I DAT mechanism assembly s0 onto the
* that the motor pulley at the lower
in contact with anything, and fix the
the DAT mechanism assembly with a screw.

shield case
(Refer to

4. Insert the wire material of the DAT mechanism assembly
into the MOTHER unit. (Adjustment of the DAT mecha-
nism assembly is done in this condition,)

Ldirzy PEAT,

2. MOTHER UNIT @ CNO3, CNO4, CNO5 @7 L+ iz, CNOG,
CNO7, CNOBm I # 7 4, HLIRF UNIT ) CNO2Z 2745,

3 AVOQEAEALTO-F ¢ w7 AHEENAT, (2-180)

4 7LFEBR2ALE 2R 7 FOBMIEE (W) BN 58T,
(2-2%H)

5. A Y @4ANE A AT X2 ARKEHNA LT, N-7HEI =y
RIS DAT # 51 ASSY 49, (2-25HE)

Leoading Mechanism Section
{Cassette Installation Unit)

Pull O=-F« 27 AHE
Section (&) f (=D EEI=w k)
Connector Cho2
r‘/__.\
Frexible ™= ua
P.C.Board
7L FER

e

1@@@

Screw (2 Screw (&)
|
.ff M1 b
. echanism
Mechalnlsm P ) Mounting Spring
Mounting Spring .2 )] AAEHTR
A AT

/

g |

) =Sl

O \ ()
@ DAT Mechanism Assembly

i DAT 73 ASSY
Screw @ 7

Screw @)
Fig. 2-2

A WAEROEE

1. FERiziE > T, DAT X #1 ASSY %447,

2. DAT X #ASSY FHOE—# — 7 — Y — Azt L iz
ARATADEIZOE, DAT X AASSY D — )L B — A&+
UTCEET 5. (H2-3ZH)

3. DAT s 5 ASSY O#ithf £ MOTHER UNIT lz£d ., (Z 0MREET
DAT » 1 ASSY OB EATA £4)

Screw

DAT Mechanism Assembly

MAIN Unit
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3. HOW TO REPLACE THE MAIN PARTS OF THE MECHANISM
* N ERE R R an D 2

3-1. To replace the drum (Refer to Fig. 3-1)

< To remove >

1. Cut the binding with nippers and unplug connector
CNO1.

2. Remove the three screws (U and one screw @), then pull
out the rotary drum assembly.

Note : Be careful not to touch the outer surface of the
drum with your hand.

< To install >
Follow the reverse procedure for removing.

Notes :

% Be careful about the order when tightening the three
screws (D and the screw torque, The screw torque is
1 kgecm. As described in the figure, start from the @
position and move counterclockwise to tighten all
SCTeWS,

* Be sure to adjust the tape path and TACH, as well
as the recording current after replacement.

1. F5an3kH: (M3-188)

<HLAF>
L3 FEZ93THAy L. TF 27 7 CNO1EAT,
2. 2 VO3FLE 2 ZD1EEALT, [BlEz K5 L Ass'y 2444,

&) FoLOAREIEFTHRNASOLIICEST S &,

<Eft3hH >
ALNOEROFEET>TLFEE W,

i)

% 3 O3 ROEAMNITIEFE S L CHHIT P L7 2BTFE S
o HEHMT P A7 1kg « cme EEHFFIEFEE, oL 51z
B DL S REEHT D iz 5 2 &

¥R, BT — TS RFIE, TACHHE, icEiies
75 L&,

Screw @) == . U

Binding
FAT I

9 RF Unit

Fig. 3-1




3-2. To replace the capstan DD motor unit
(Refer to Fig. 3-2 through Fig. 3-4)

< To remove >

1. Detach the rubber belt (Fig. 3-2).

2. Remove the three screws (Fig. 3-3) and pull out the
capstan DD motor unit.

< To install >
Follow the reverse procedure for removing.

Rubber Belt
TL~) b

o
1\“1@

| DA-20MKII

32. ¥+ TRYDDE—% v+ 2=y bDIHR
(] 3-2~3-4 £58)

<HLA>

. L~ FEAT, (F3-2)

2.7V3KENA LT, F+7AYDDE—F 22y FEANT,
(&E3-3)

<ERfif3AF>

ALFOFBOFEET» T &,

Fig. 3-3

Capstan DD Motor Unit
¥+ JAY-DDE—FA=

Fig. 3-4
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3-3. To replace the pinch roller (Refer to Fig. 3-5)

< To remove >
Remove the poly-slider washer from the top of the pinch
roller using the tip of a precision flathead screwdriver, etc.

Note : Be sure not to deform the pinch roller assembly
at this time.

< To install >
Insert the pinch roller into the pinch arm assembly and
insert the poly-slider washer from above.

Note : Be careful to keep dust (especially magnetic dust)
from sticking to the pinch roller. Also, be sure to
use a new poly-slider washer when installing.

3-4. To replace the power motor (Refer to Fig. 3-6)

< To remove >

1. Loosen the clamper and disconnect the wire cable.

2. Loosen the screw @ and remove the motor bracket
from the chassis.

3. Remove the poly-slider washer @ with a tool such as
a flathead screwdriver, and pull out the worm gear.

4. Remove the two screws @ and pull out the power
motor.

< To install >
Follow the reverse procedure for removing.

Note : Always use a new motor gear when replacing the
motor. Be sure to tighten the clamper screw in the
right direction.

Poly-slider Washer
RUVZASAY Ty

Pinch Roller
S

Pinch Arm Ass'y
E-FT7—1LAss'y

Fig. 3-5

33. EvFuo-S>0x#HE (H358R)

<HLA>
ErvFo-F EBOFYRASA 5Ty o+ 52BE24F+AFRSA4
ROERETRIAT,

F) IDEE, EUFT—LAsSYEERESELVLWEDIZTE
&y

<mfFIHE>
EXFT-LAsSYIIESXTFOo-—SFEZAN, [HSHYARSA¥T7

#) I0EE, ErFo—FizEI D (Bizite) HTE LT
WEHe HREET 5 &,
Fh RBBRFLOFY RS A7 9 v 2ERATH &,

4. N —FE—50OH (K3-65H)

<HLAE>

L 73012 TEMEHNT,

2. A VOIEKEALTE—9 TS v bELr— 20 bHT,

B RAFAFSFANRZETCRIAZAFT Ty v ZHL, T4 —
LETEH

4 RZQEALT 79— - 7547,

<EftzhE>
ALHOFHEOFEET-TLHEEL,

£) T-SRBEG., A9 LLWE—SFTERATLE L.
7SR -OF P ILHALIIHFET S &,

) T —E—%

Motor Gear
T—49FFV

Poly-slider Washer

RYRFLF T yine  WormGoar
T —LFy
Fig. 3-8
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3-5. To replace the plunger solenoid
(Refer to Fig. 3-7)

< To remove >

1. Desolder section (A) which connects the End Sensor PCB
with the Reel Sensor PCB.

2. Remove the screw D and pull out the End Sensor PCB.
Melt and remove the solder from the solenoid lead on
the End Sensor PCB to remove the solenoid lead.

3. Remove the two screws @ to remove the plunger
solenoid.

< To install >
Follow the reverse procedure for removing.

Note : Be sure to insert the solenoid lead into the hook
on the end sensor bracket.

Screw @

End Sensor PCB ?
I>Ft>&-§ﬁ////

T7-2+JL/4F

. DA-20MKII

35. 50T+ —VL /A4 FOXHR (R3-TEM)

<#HLA>

LIVFEH-EiREY) - LEerd—BIREDHVTOEYHA
7 B @S L TEHERDR SS9,

2 FZDIEEALTZ Y FeL Y —ElisA LEd, = FE
H-ERICEHEMIShTOWAEY L )1 FY) - Folk@ZEE
LT, EHEEREZ Feo v -—EEMroALET,

L FI@2EEALTTS >+ VLA FEALET,

<Hfiizh>
ALFOFROBET>TLHEEL,

iE) %, VLA FY-FE2xz o FE -7 75 9 bD
Ty 7RI LA T &,

End Sensor Bracket
I-FRAY—TF5H5y b

Reel Sensor PCB
) — Lt —EiR

Fig. 3-7
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3-6. To remove and install the reel base assembly
(Refer to Figs. 3-8 and 3-9)

< To remove >

1. Set to the unthreading mode.

2. Remove the rubber belt.

3. Remove the screw (D securing the encoder.

4, Remove the four screws @ and pull out the reel base
assembly.

< To install >
Follow the reverse procedure for removing.

Notes :

# When installing the reel base assembly on the chassis,
set the mode plate to the left position when viewed
from the back of the chassis. (Refer to Fig. 3-11)

% When installing the encoder, be sure to match the
convex part of the encoder shaft to the concave part
of the gear to be attached.

Rubber Belt
T L~IL b

Fig. 3-8

36. U—IR—-XAss'y DA LA, BfHFAE
(X 3-8, 3-9Z8) t

<HLFHF>

LE-FET ALy T a4 VKHEIZT 5,

2. TL~IL b EAT,

. T - FEIEDHDTHERIDQIEEAT,

4 2 7@4FEHLT, V) =-NARX-RAss'yEAT,

<MftirhA>
ALFOFIEOTEIT> T &0,

i)

¥ =R —ZAss'yE Ly - LIZHfHFAEE. E-FTL— |
E—FOAIFETE L & (H3-118H)
*LLI-FEMRMFELEE, Lra-FmodEs BTN
- bl e T oo M i B TR

Screw @

Reel Base Ass'y
] —JL~—RAss'y

Fig. 3-9




DA-20 MK

3-7. To adjust the gear position 37. ¥vOfBESHE
Line up the position marks on each gear. BF PO - OB ICREITTFPEEDET S0,
Note : Line up the gears in the unthreading mode. ) TrALe T g v FE- FIoTEFPES0EETI 2 &,

Fig. 3-10

Adjustment of the Interval gear posltion A —XNEFOAESHE

Interval Gear
4 - —=1NL¥V

¥—7E5bHbtD

P —— 1 -
O se—=F—=~h Ty
— - S S - |

Move the mode plate to the edge, and set the notch of the interval
gear on the concentric circle of the encoder.

TO®. T-F7L- bERCHFLET 145 - NWILET7OUREER

Fig 3-11 EIVI-FERLELERCAECE y FLTHE.
3-8. Important Note 3-8. 5L BIA
Be careful not to apply more than 1 kg-cm of torque A4y FOF FEHHTTABIE, lkgcm bl FD R L7 ET
when tightening the screw of the switch. Tk SinERET L L,
0]
@ -
[},_I—.;
[ o
S —
Switch
Ay F Fig. 3-12
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4. ADJUSTMENTS

H Adjustment conditions

1. Clean the head and tape transit surface (tape guide,
drum, capstan shaft, and pinch roller).

2, Before making adjustments, warm up the set for a few
minutes.

3. Use an oscilloscope with a 10:1 probe.

® Test tape
Tracking tape : SONY TY-7251
Level tape : SONY TY-7111 (TY-7111X)
Torque meter FWD : SONY TW-7131
Blank tape : SONY TY-30B (TY-30BX)

Function tape : SONY TY-7551
Note : If the level tape is a new tvpe (TY-7111X), the new
type blank tape (TY-30BX) also should be used.

M To enter the test mode
When entering each adjustment mode, it is necessary to
enter the test mode first.

® Test mode
Temporarily short-circuit connector CN12-6 (XTEST) with
CN12-5 (DGND) on the MOTHER UNIT.
At this time, "PGM" blinks in the display.

® 1.5TP TACH adjustment mode
1. Press the COUNTER RESET key in the test mode.
At this time, “TACH" appears on the display.
2. Set the TIMER switch to “OFF”".

® 1.5TP 2/3 waveform mode

1. Press the COUNTER RESET key in the test mode.
At this time, "TACH" appears on the display.

2. Set the TIMER switch to “PLAY".

3. The oscilloscope will display a 2,3 waveform in the
PLAY mode, If the tracking is not properly adjusted,
adjust the tracking by pressing the AUDIO ID key and
the CHARACTER key (The waveform does not have
to reach 2,/3).

@ Error rate check mode
1. In the test mode, press the OPEN/CLOSE key while
holding down the REC MUTE Kkey.
At this time, “EA0000" and “EBO0OOO" appear in
turn in the counter area of the displayv.
2. Set the deck to play mode, then press the MARGIN
RESET key to start counting errors.
(E-—-—-—-——- " appears.)
The errors are counted for 10 seconds while the deck
displays the error rate value from the A and B heads
in turn. The error rate is displayed in the same
manner as the current error rate counter.
3. Press the MARGIN RESET key again to restart.

@ Recording current adjustment mode
Press the COUNTER MODE key in the test mode.
At this time, "db" appears in the program number area
of the display.

WRERG

LAy FBEUT - 7iFiH (7 - 744 K. K94, #4723 ‘E,

Frvv 7 b, ExFo—3) OiRNITHORTVAE L &,
2. WEEOHIC, £y PEESBZ - LTI E,
I AYORATI-FTOTo-—7310: 10YELHT S &,

® FArF-7
bSwFLTF-F : TY-7251 (SONY )
LRAT -7 s TY-7111 (TY-7T111X) (SONY &)

: TW-7131 (SONY &)
: TY-30B (TY-30BX) (SONY %)
: TY-7551 (SONY &)

b7 4 —%FWD
T F-F
Trrivsyr—7F

E) LNALTF -THE s ToOTY-TINXOBER, 75097
— T LA TOTYIBX EMH LT HE U,

B2 rE-FDAYUH
HigkEe - Mz Aafonizid, £7 "PGM" EmT ANED T
AME- FIZABAESRSD T,

® FRFNE-F
MOTHER UNIT @ 2 % ~# # CN12-6( XTEST) & CN12-5
(DGND) 22—z o — hd 4, COLE, F4 AT LA
"PGM" HiEiEdT 5,

® 1.5TP TACHEBEE®-F
1.7 A FE- FOHET, COUNTERRESET + - %449, =
DEET1ATLAOAYT % - FRERIZ “TACH” %K
T 5
2.TMER R A v F% “OFF" |29 4,

® 15TP 2/3EFEE—F

1. 7 A b E— FOJKEET., COUNTER RESET # — &4, =
DeE, T AT LADAY & — Kz "TACH" %7
T e

2. TIMER 2 7 » ¥4 “PLAY” 129 3,

S NHLEAREBIZ 92 & 3T 2/3IIZ AN b w H v SIKEE
HE IO AUTO ID # — & CHARACTER 4 — A
THET B, (BFLL2/3BHETES U THAWY)

® T5-L—-FAEE-K

LFAPFPE-FOKETRECMUTEF -2 L7IENS
OPEN/CLOSE # - %3, D&, F1 AT L1DOAY
v 7 — £KaiHHz "EA0000" & “EB0000" %35 Ii&KTd B,

2. FH4k%EIZ L. MARGIN RESET - {4 ¢ x5 - L - b
DAy MRECZAS, (FRiE “E-—----")
#7910 T, 25 - L - MEEZAANY KBy
FRUIZETT 5,
II- b~ MEEZERER, BROLS - - bADLF - %G
ALEBOORREERTS B,

3RS - FEHESE41Z. MARGINRESET -4 45—
A,

® CHEERAEE-F
7 A bE— FOIKEET. COUNTER MODE # — %44, Z o &
B, FARTLAOTOTILF o5 — KRz “db” AT
T A

v
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. @ Initialization mode (Initialization of the memory IC)
In the test mode, press the ID MODE key while holding
down the REC MUTE key. At this time,

in the counter area of the display.

Note :

The TACH adjustment value is not initialized, therefore
TACH does not need to be re-adjusted even if vou
initiglized the memory IC. When replacing the memory
IC (DISPLAY A UNIT, IC 1501), always perform TACH
adjustment after initializing the memory IC in the
initialization mode.

® To cancel the test mode
To cancel the test mode, press the CHECK key on the
remote controller, or turn the unit OFF for a short time.

. 4-1. Mechanical system adjustment
1. Torque adjustment

@ Purpose :
To stabilize the tape's contact with the rotating
drum.

@® Symptoms of improper adjustment :
Large take-up torque

. = Tape transit is unstable.
Smazll take-up torque

cannot be rewound and stopped
lly ! ssette is ejected with

he cassette.

. 1. Set the test mode. (= page 10
2. Mount the torgque meter FWD (TW-T131 ..
(Refer to Fig. 4-1)
3. Press the PLAY key, and check that the 1 in
theplay mode is within the rangs specified belo it
Take-up torque: 13x4 g-cm
Back tension torque : 8+15 g-cm

. If the take-up torgue is not within the spec
replace the drive gear assembly. (or page
If the back tension is not within the speci
change the position of the spring hooks.
(Refer to Fig, 4-2)

. Press the PLAY key, then press the REW key, to enter
the review mode. Confirm the torque is within the rangs
specified below.

Take-up torque: 13X 4 g-cm
Back tension torque: 10X 2 g-cm
. 6. If the take-up torque is not within the specified range,
replace the drive gear assembly. (= page 36 No.17)
If the back tension is not within the specified range,
change the paosition of the spring hooks.
(Refer to Fig. 4-3)

she

o

® MEEE - F (X E U — ICOHERIL)

FAME- FOIRET, RECMUTE+ - £ff L4 #5 ID
MODE # —ZMid, OLE, T AT LADOAT L —FR
BRIz CINIT Aisidid 2,

) TACHFBEIZ 20T A 2o+ 51 X LIEVWOT, A £
U—ICA ML L T5 TACH I ##S0AEEH Y 4 A,
AEY —IC (DISPLAY A UNIT, IC1501) Z2EE; iz i34
ke - FTAEY —IC2YHHE L8, S8 TACHIYEE
E1TH ke

® X FE— FORER

4

1.

FAME—- FERfRdaLzid, VED 0O CHECK 4 — 23
¥, BEE HOFFizd 5,

1. X HRDFHEE

kLS EEE

@ LI 7 — 7&pE F o Loy FIZEGERIZY » T ot 5,
@ JEABEOIER -

[ S I

TATT T LI N = F—THETHRETIZNE,

FTAITT T bbb = F-ERAFTA - b2y T
FAH, gy -Shaty b
ot lizgszq o7 b

aiA,
Wy B F s MWK S T-FTFA-0, Ny F¥
A=,

Ry IF v

R TIN 2 T - TETHREEIZL S,

ul

TAFE-FIZ9 3, (o 10X—-37)
LT A-FFWD (TW-T131) =557 5, (BJ4-1ZKY
PLAY = -8 L, PLAYT - FEBOS ML/ W TEOETSH
HIEEEET S,

FA497 5T AT 13+4g-cm

Ko PF2s bbby :8X158g-cm

L FA ST o7 FLIBEBRICALEVESR., FIA47F7F

Ass'y (or 38X— 3 No.17) %% 3,
Ry T T sy bbb ZHEERICAGTRVIGSR, H4-20
N HOMBERREART &,

.PLAY F— 2 L7/, REWS - %{f L. REVIEWE - Fiz L

TEMLIHPTROMETEH S I & EfERT 5,
FAGT T FAT 13249 - cm
Ny dF g bbby - 10+x2g+cm

TATT T R AEBINIZASHOESE, FS47E£7

Ass'y (o= 36%— ¥ No.l7) %%t 4,
Ny T v a e b 7RI A GTIVWESIR, H4-3D
INFI T EROOE AT 5,

11
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Entry-side Roller Guide Exit-side Roller Guide  Motor Bracket Set Screw

ADRIO-5 -1 K

HOMO -5 -4 K T-5-F597 0y FHRY

Pull-arm Assy
TI7 - L Assy

1. TH Brake Spring
ETTRT L —F 0%

Y Spring Hook Part

STy SR

o™ | 3¢ 5F

R j

® O/ : FZLASSYD ) - FicF —FHELL - TWAE I L

0 i X [9
l} = - r
i N
Cassette Weight Torque Meter FWD
hitw k2z4 k LT A -5 FWD
Fig. 4-1 Fig. 4-2
REV Brake Spring
REVIL-F/(%
F 1255
= * -IIT_Jacraase
= orque
y ”””h{g_* Increase
N Torque
va kLo
REV Brake
REV 7L —%
Fig. 4-3
2. Tape path confirmation 2. F—-F AR
® Purpose :
To confirm that the tape is correctly aligned with T 5,
the drum assembly lead.
@® Symptoms of improper adjustment : 5,

Sound is interrupted, noise is generated, or sound

quality is poor.

1. Connect the oscilloscope’'s CH1 between CN12-1 (ENV)

@ FHAREOIER : NEEFNE. /A ZXHMB . HUAHEL

l.A 823~ 7OCHL % MOTHER UNIT @ CN12-1(ENV) &

CN12-5(DGND) [H]iz, CH2 # CN12-4(SWP) & CN12-5

and CN12-5 (DGND) on the MOTHER unit, and connect
the oscilloscope’s CH2 between CN12-4 (SWP) and
CN12-5 (DGND). (Refer to Fig. 4-4)

(DGND) Hiz#md 5, (H4-428)
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. Oscilloscope
MOTHER Unit

’H._._d’.r_-\u’F_“\JM_"
U CN11
csos! |
— gicso
= N2 |
o2
= 3
e
4-_ — ﬁ-’ E‘;
802
| [] |
| | jons
L % } Front
Fg 44
'. 2 king tape (TY-7251 2. EENT 5.
3 5TP 2/3 waveform mode 3. -7 E#ET B, (o7 10X—)
4. — 7T L, EHEEAB80%LLE

[3. —F AR | (=14 7<—

flatness is less than 80%, perform the
cribed in * 3. Tape path adjustment "

o

Photo 4-1

Normal

IEHBF

w

Photo 4-2 Fault on the Entry Side Photo 4-3 Fault on the Exit Side
AOBRR HOEAR
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3. Tape path adjustment

1. Rough adjustment of guides
1} Turn the entry-side/exit-side roller guides clockwise
using the pin-face screwdriver until they lightly touch
the end, and then turn them back about one rotation.
2) Turn the guide flange on the pull-arm assy until the
top surface of the flange is aligned with the top
arm shaft. (Refer to Fig. 4-5)

2. Fine adjustment of roller guide height

1) Connect the oscilloscope’s CHI between CN12-1 (ENV)
and CN12-5 (DGND) on the MOTHER unit, and connect
the oscilloscope’s CHZ between CN12-4 (SWP) and
CN12-5 (DGND). (Refer to Fig. 4-4)

2) Mount the tracking tape (TY-7251).

3) Play the tape on the 1.5TP 2/3 waveform mode.
(= page 10)

[Exit-side adjustment]

4) Tnspect the RF waveform. If it resembles the
waveformm shown in Photo 4-7, tighten the exit-side
roller guide (Fig. 4-6) (about 1/8 rotation). If it
resembles the waveform shown in Photo 4-3, loosen
the exit-side roller guide (about 1/8 rotation).

[Entry - side adjustment]

5) Inspect the RF waveform. If it resembles the
waveform shown Photo 4-6, tighten the entry-side
roller guide (Fig. 4-6) (about 1/4 rotation). If it
resembles the waveform shown in Photo 4-8, loosen
the exit-side roller guide (about 1/4 rotation).
Observe the RF waveform and repeat Steps 4) and
5) until the waveform looks like the one shown in
Photo 4-5.

T) Press the OPEN/CLOSE key, and once the tape has
been ejected, repeat the procedures described in
“ 2. Tape path confirmation ” on page 12.

8

Qe

Top Surface of Guide Flange

HA KT
TR Top of Pull-arm Shaft
T T - L EER

Set Guide
BIEN K

Height-adjustment Spring
(Pull Guide Adjustment Spring)
BOERSE (TILAA KRR
Pull-arm Assy
T TF - L Assy

Fig. 4-5

3. 57 2EE

—

L HH A Fok T

1y AN/l o -S40 FEAZA FS 45T, BT
DiZE TSN EETHILAE. $11 04T,

2) T - LASSYDHA F7 7 7 Flidns 77 — Lo |
Wid ~HEEHETHA F75 080T, (K4 58H)

2. o-SH4 FE SR

1} 4o 23— 70 CHL % MOTHER UNIT @) CN12-1 (ENV)
& CN12-5(DGND) [fjiz, CH2% CN12-4(SWP) & CN12-5
(DGND) RiziErd 2, (M4-480)

2) FowFFT -7 (TY-7251) %57 5,

3) 15TP 2/3WEE - FTTFr - 7428445, (& 104-12)

[ D {RIEREE]

1) RFEEAZEAIL, EE4-To L ChhifEnfilo— 54
1 F (F4-8) #§shiAd (1/8MEF2E). THE4-9D &
ITHNEHMOAD -S4« FEEH D (1/8EEFNE),

[ACRITEZE]

5) RFEEARANL., Sd4-60 L5 THRTADOMlo—F 4
1 F (4-6) £8aAd (1/4RBEEE), BE4-80X
ITHUTAOMT -4 FEED S (1/40ETEE),

6) REA®ML, SH4-50L5md 5k, 5

TENELITS,
7) OPEN/CLOSE +-##L. HFy-7%2142z7+LK&
B, BE T2. 7 -7/ (= 12°3-%) #iT9a

Exit-side Roller Guide
OO -S54

Entry-side Roller Guide
AOfO-ZH4F

@

Motor Bracket Set screw
E-9TF37 v blkHRD

11|LO O||
Co_/ Z :
/

Cassette Weight
HEwbdzA

X
-y’ o
\

Cassette Tape
Fa b BT S

Fig. 4-8
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@® Os=cilloscope Range : 50m\V/div., 1ms/div.

Photo 4-4 Maximum RF Output Level
RFEA L ~ILEX

1}
e i
|

|

Photo 4-6  Entry-Side Guide Roller Too High
AD@IAA FO-ZEFTE

-

i

o
&
_—

.

= T,

e
E = - w“‘,-
Photo 4-8  Entry-Side Guide Roller Too Low
AL FO-STFIFTE

Photo 4-5

. DA-20MmKI |

23 RF Output Level

— i
Shoto 47 Exit-Side Guide Roller Too High
HOENS Fo-S5L0dZE
T ;f
| i ,-ii-,;,_r__ﬂ___
= SR i | S |
Photo 4-9  Exit-Side Guide Roller Too Low

EOBH A« FO-SFFTE
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3. Fine adjustment of pull guide

1)

2)

3

4)

6)

6

8

9)

Play the beginning of a commercial 120 min. tape
and set the CUE mode by holding down the F FWD
key.

Check for twisting of the tape between the pinch
roller and the pull guide by observing the image
of the motor bracket setscrew head reflected on the
magnetic surface of the tape. The relationship
between the reflected image of the screw head and
the height of the pull-guide flange is shown in Fig.
4-7.

Slowly tighten the pull-guide flange, turning it 180
degrees from its rough-adjusted position, and confirm
that the appearance of the reflected image continuously
changes from (c) to (a) during this process.
Then, while loosening the pull-guide flange 180
degrees, confirm that the appearance of the reflected
image continuously changes from (a) to {(c).
Tighten the pull-guide flange until the top edge of
the tape curls slightly and the screw image resembles
the shape shown in (b), and then loosen the flange
90 degrees.

Set the REVIEW mode by pressing and holding down
the REW key. Confirm that the tape does not curl
at Points A and B in Fig. 4-8.

After confirming that the tape is not twisted at Point
C in Fig. 4-9, check the tape for twisting or bulging
at Point D. (Normal bulge : no more than 0.5 mm)
Press the OPEN/CLOSE key and eject the tape. Replay
the tape, and keeping the F FWD key pressed down,
observe the reflected image of the screw head and
confirm that it has the same appearance as shown
in (¢l

Press and hold down the REW key and confirm that
the tape is free from curling or twisting at Points
A to D.

10) Apply a locking adhesive to the screw on top of

the pull-guide flange and lock the screw.

3. FIAA R
1) il 120537 — T2 L, BEIGHTFFWD F - &
LI T CUEE - Mz B,

2) BrFua-5~7 A4 FHofR LikEs, 5 - 7T
S TOEE-—F T Iy FEIEHTOEF IO OE
LT E, (Z0EEOX TODRYHLE T LA A F
75 vyoOns0BRE, B4-ToLHicihgd)
MR L@ S TANAA F 75 0% - H & 180°
WA, FOBRBTREHE e s an szl L
TOLHT AR T 5,

4) &iZ180° |HULH SRS ad b e~z L L
TL{ BFEHEZT 5,

5) F—-FOLT o IAENMA - VLT E0OPREETTTILHA

K730 S2@0AATOSE, FIH590° @i,

REW# - 2B L& TREVIEWE - Fiz L. {4-8D A%,

BiizA — LB & &2 fEHT 5,

ZLTH4-9D CETT - 70 LD S & 24 L

%, DElTORLN., BTSN AIRBEMNT B,

(14 0.5mm Ll 1)

8) OPEN/CLOSE#—-%4L. -BF -7&4 Yy b4 5,

HICpsE s —7&2BE L, FRWD -2 Lt Cr oo

SHOMIFHEERNM L., cOINETH L I & AMRET 4,

BHEUIZREWF - 2 L. A~D&oA -, 20

RLASENT & 28T 5,

10) ZAHAF 7522 FROF VIR 44 223 TH
v0y 795,

3

6

—

7

9

When light is reflected off the screw, the image of
the screw appears on the tape,

i UICEH L L E0ENT - FICH B,

Screw Image

c




Pull-arm Shaft Pinch Roller
FILF - L# EuFo-39
Guide Flange -1
HAEDZWE : Point A
! " T
" 1
“ [T
L1
Paoint B J
Pull-arm Assembly Capstan Shaft
FILF — L Assy FrTAY L
Fig. 4-8

4-2. Electrical system adjustment
1. TACH adjustment

@ TFurpose : To match the recording position with the
tape format.

® Symptoms of improper adjustment :
Tapes recorded on other machines
intermittent sound or noise increases and the
MUTE comes on. (Tapes recorded on this

have

DA-20MKI |

Exit- side Roller Guide

LARlo-34H4F

Pull-arm Assembly
ST =L Assy

Pinch Roller
HEwFo-3

Fig. 4-9

4-2. ERROPAE

1. TACH B

® B i AT — S 74 —2 v bIObES,

@ JFERBIEOER : (M TEE LT — S TEIN, /1 Zn
KE LN MUTES A 5, (BCIET
ELL A

L. Ao A3 - 70 CHL & MOTHER UNIT ¢ CN12-1 (ENV) &

unit perform without problems,) CN12-5(DGND ) [z, CH2 % CN12-4(SWP) & CN12-5
(DGND) [Eiz#Ebed 5. (K4-10ZH)
1. Connect the oscilloscope’'s CH1 between CN12-1 (ENV)
and CN12-5 (DGND) on the MOTHER unit, and connect
the oscilloscope’s CH2Z between CN12-4 (SWP) and
CN12-5 (DGND). (Refer 1o Fig. 4-10)
Oscilloscope
MOTHER Unit
] 1
O j‘_ O [T S T TR
! U2 CN11
| 'e) L1
CH1CH2 IC505] |
Q
ics01
j\ ENV CN12

Ol

/ olz

SWP Ola

[ |a

N

DGND
DGND D IC602
|- LS
N\ J  Front
Fig. 4-10

—
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2. Set the 1.5TP TACH adjustment mode. (= page 10)

. Play the tracking tape (TY-7251).

4. Press the SKIP key ( =t or #|) to adjust so that the
RF waveform marker position becomes 650 us+ 20 s
from the drop of the SWP waveform,

(Refer to Photo 4-10)
5. Press the EXECUTE key to store the adjustment data

in the memory.

%]

Note :

The TACH adjustment is performed by microprocessor,
and the adjustment data 'is stored in memory. After
performing the adjustment, be sure to press the EXECUTE
key to store the data in memory.

2. 1.5TP TACHFEZE T - FizT 5, (= 10— T&E)

3 bSvFFTF—F (TY-7251) #HYT 5,

4. SWPHEDOILETFHOMNSREFHIEDO Y- - OUBER
B50 s+ 20w ST B L SIZSKIPF — (7205 i) %
HLTHEST S, (BEE4-105H)

B.EXECUTE+ - LT, A 1Y —iz&&iAT,

F) TACHPR = o it k20 8T, @A%F-57%4€) -
Izt s Az ~TE D . FEHKL. H3EXECUTE
F-FfLTAEY —FTBC &,

Oscilloscope Range :
CH1 : AC500mV/div., 0.1ms/div.
CH2 : DC5V/div. (Trigger)

CH1
ENV

CH2
TACH

‘.)ﬂ;i“%; .
i

Marker

650 ps = 20 us

{SWP}

{Trigger}

Drop of the SWP waveform

SWP DL T h

Photo 4-10




2. ATF recording current adjustment

@ Furpose : To obtain the ideal recording current value.
@® Symptoms of improper adjustment :
Sound is intermittent (tracking cannot be
obtained) or noise is generated.

1. Connect the oscilloscope’s CHI between CN12-3 (PLENV)
and CN12-5 (GND) on the MOTHER unit, and connect the
oscilloscope’'s CHZ between CN12-4 (SWP) and CN12-5
{DGND). (Refer to Fig. 4-11)

2, Set the recording current adjustment mode.

(1> page 10)

3. Play the level-use test tape (TY-7111) and record the
voltage value at Points (a) and (b) on the waveform.
(Refer to Photo 4-11)

4, Confirm that the blank tape (TY-30B) has not been
used or has an unused portion. Press the REC key and
then the PAUSE key. Record the signal from the unit's
built-in transmitter on the tape for 30 to 60 seconds.

5. Stop the recording and rewind the recorded portion
of the tape. Confirm that the levels of the reproduced
waveform are within 1/2 +25,”—20% of levels (a) and
(b) recorded according to the procedure described in
Step 3. (Refer to Photo 4-12)

6. When the values are outside the standard, slightly turn
VR305 (Fig. 4-11} on the RF unit for A head or VR302
for B head, and record the signal again on an unused
portion of tape. Confirm the levels as described in Step 5.

7. Repeat Step 5 and G and make adjustments until the
values are within the standard.

Note :
Though VR306 and VR3O
the PCM re 2
and B head.

| DA-20MKI

2. ATFEEEERAE

® B : EGRERAEIIADE S,
® FEABROER : T SNs (bF o Ieniin),
JAR AT TUE) B 5,

1. #¥w A3 - 7o CHI % MOTHER UNIT & CN12-3(PLENV)
& CN12-5(DGND) Rfilz, CHZ % CN12-4(SWP) & CN12-5
(DGND) [Hliz¥sid 5. (K4-1128)

2. EREMAEET - Fiod 5, (o 10X-)

3. LARUIIFT R P —7 (TY-7T111) 1§44 L, D a, bifid
ENEREEL T, (BEE4-112R)

4. 7377 -7 (TY-30B) #ik{EH. S-RFERETTHSD
L EFERL., RECH — 2k % PAUSE + — % L7 30~60F)
M. Ao RER Ty - 7 LIZESEETTT 3.

CEERE. S8 LA EASREL, HEMEO LAULD L
A3 TELTE W boUlba, b 1/2 +25,/-20%LINT
55T EwHRT L, (HH4-122H)

B BHiEADE &R, ANy FIZRFUNITO VR305 ([¢4- 11). B
Ny FIdVRI02EDL LWL T o7 Z 77— 7ORMBHER
SICMEETTL. Rl EiEET 5,

7. ladh, 6%, BHIRNIZASZTHDET,

ol

) RFUNITINIZA 5 VR306, VR301 ((4-11) A~y K. B
Ny FOPCMICEEHMENIE o — LTFH, S
HEFROLHEIHBEIAETT,

MOTHER Una
[ ™ T Tl
Le CNT1
1ICSoS | RF Unit
Jicsor
PLENV oN12 _ VR306 @ })
b4 1
SwP 33 VH305 (Head A)
P VR302 (Head A} l
Acls
VR301 &)}9 Front
DGND
DGND D Icsa2
[l ]
\ __} Front
Fig. 4-11
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]: Reference Z#

@ Oscilloscope Range

CH1
CN12-1
ENV

CN12-3
PLENV

CHI e T
a
. 4

CH1 : 0.5 V/div.

[CHT : 1 Vidiv.]
CH2 : 5V/div.

CH2
CN12-4
SWP (Trigger}

CH1
CN12-1
ENV

CH1
CN12-3 12ati %
PLENV

CH2
CN12-4
SWP (Trigger)

A Head

Photo 4-11

é
T o
-
| ghi

. ——
R Y
4 . 1/2 b +2 % (ATF)
 Gsammag,

A Head

Photo 4-12

1
1
:
:
:
:




3. Error rate check

® Purpose : To reproduce the correct data.

@ Symptoms of improper error rate :
Units ships during playback, noise is
generated, or meter does not oscillate.

1. Enter the error rate check mode. (= page 10)
2. Play the function tape (TY-7551) and check the error
rate.

Note :
The error rate count takes 10 seconds to complete, To
check again, press the MARGIN RESET key.

[Guide to Error Rate]

If the error rate, on average, is within two digits, there
is no problem.

If it is within three digits, the error is completely corrected
and does not produce noise.

If it is four digits or more, noise may occur.

| DA-20MKI

3. x5-L— FEZ

@ Hiy: ELWFT-5yoipf
® RREOMR : EHMU. /1 A5, 4 - 7 —FRhi
Ly

1. 25-b-bRIEE- FIZT 5, (= 10— )
2.7 7wl vavyr—-7 (TY-7551) #@B4 L., =o3—- L —b%
fidd 2,

F) 25 -L—bATLPRIOPTERTLES,
BEAEERBT A& 212, MARGINRESETF—-% LT,
BAY — PEHTLHEE G,

[5- L - MEDBZE]

BHLS—L— Mad, PELT2r 7PN A>TuiiEE -
(MBHDEEA,

3T yLPATHNE., T -Basicilkesh/ 1 XEUubEd
Aio

A FIZHAEBBIIL > T/ A XDt a2 bbb Ed,
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5. SELF-DIAGNOSIS/ERROR HISTORY DISPLAY FUNCTION
BoeEZWH/ 1T5  BERRHEECIONT

The self-diagnostic function displays error codes in the
PNo area of the display when the MARGIN RESET key is
pressed after an error occurs.

Because the error data is stored in memory, error codes
can be recalled, even if the power cord is disconnected,
by following the procedure described below. (Error history
display function)

1. Set the test mode. (= page 10)

2. Press the PGM key on the remote controller to enter
the error history display mode.
The display in the error history display mode is as
illustrated below :

Error history No. (01 — 1E: hexadecimal)
(0A and 1A are displayed as 0_and 1_.)

T 5 —EENo. (01~1E: 1655)
{BLOA, 1ARRO_,1_EtHRRENET)

Microcom. mode
when the error occurred

I>-BOTA2IFE—F

MLl i2WraEIL . ©F — 58/ 2 MARGIN RESET 4 — #4ii§ =
Elzd ), LI -BEF s AT L ADOT TS LF iR L
A E S EABEET Y,

I -T -4 -AE) —BEsha0T,. 25 -5, Rl
J—FEasEy bGiENTH, B NOMEERITY 2 EITRD,

HTLS - TFRERSELEIEMTEET, (7 - BT

fE)

LFARE=FIZT 2, (= 1042 )
2VE2OPGMA LTS —FEMERE - FizT 3,

I -EEERE- FTE, LFORO LT A7 1T
z%dl‘é‘ﬂ“:i's"c

Fs (kHz) b

when the error occurred

I 5 —B5NFs (kHz)

SP/LP mode
when the error occurred

IZ—-BNOSPILP

(LU LR T

FINRLID P ITHARE DINOER DERTRE LGB RN

I 0THEEL TIBRLD FHOML CRITED BBEEM LORME1 JELEELL JLIRH

1UE 11VEI00 DAIRI LERELAD LHIS600 LERRIRL ISURINT LRADED SERHAL PEHINY 1IN AUTO = CHAR

1D MODE (— ATART (1 L
WRITE = SKIP [

ERABE ™ END [

Error code
I>—it=s

# When there is no data in the error history (if no error
has occurred at all), "NOERR" blinks for three seconds,
and the error history mode is not entered.

# The deck displays errors starting with the most recent
cne when the deck is in the error history mode.

¥ Refer to the following table for error codes, mechanical
modes and microcom. modes.

22
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Mechanical mode
when the error occurred

IZ—BOAAE—F

“

¥ I T-ERRIZT - AU E E (LT - EREELT
Wisled F) i, "NOERR” L3RI RT ST,
T —EME T - FinldADEHEA,

B IT-HIORE FliA-fb &R, FROOIZ -
SEREINET:

W OXH—L, ANE—F, T4 F - FlzoWwTid, BLF
DFRFEM LT F Sy
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. The error history mod

. With the SKIP key ( lfor ), it is possible to check

the error history by advancing or going back through
the history display. Error history No. 1 is the oldest
error, and the largest number is the most recent. The

deck can store up to 30 errors.

. Error history can be cleared completely (so no error

history is present at all) by pressing the 1D MODE
key while holding down the REC MUTE key.

e is quit when other test modes
en the CHECK key on the remote

are entered, or w

® Mechanical mode

Mechaflica‘i CeaniE
mode
01 STANDBY
02 STOP
03 Forward PLAY
04 Reverse PLAY
05 CUE
06 REVIEW
o7 Forward PLAY  PAUSE
08 Reverse PLAY PAUSE
09 FF
. REW
0B REC
oC REC,PAUSE
oD AF REC
OE Emergency
OF Reset

3.

4.

T JRBEA L7 )T (I3 - ERET - 2 A MR 1o

DA-20mKI |

SKIP A — { ottt i o] ) (2 L) 75 — AL oo D S
MONE -7 LT ERSHEEMNTESTT, 35— N
1T AR LNV L S T SR E (LA T, BlioT
ToEEMLTOES, 15 - i K30 E Tallit A L
EHTEET,

REC MUTE # — Z4M L #2495 ID MODE # - &-4fid- = &z d by,

FTHIEMNTEES,

5

fiOF A FE—-F (TACHME R L) (29 &0, JE£EI2D
CHECK+—%Hid &, =5 —fEhfd iz L9,

®AHE-FICDT

AAE=TF [EN
01 A i
02 STOP
03 74+ 7 — FPLAY
04 Js3i— ZAFLAY
05 CUE
06 REVIEW
07 7+ 77— FPLAY /PAUSE
08 J 23— ZPLAY /PAUSE
09 FF
D REW
0B REC
oC REC . /PAUSE
0D AF REC
0E T2— i —
OF Yidziwn b

23
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® Microcom. mode

Microcom Microcom Microcom
mode Processed contents el Processed contents e Frocessed contents
10 STOP 20 +MS§ 40 Post-recording of Start 1D
11 PALY 21 - MS 41 Post-recording of Skip D
12 Reverse PLAY 22 Program number search 42 Start/Skip ID erasure
13 CUE 23 ATIME search 43 End ID erasure
14 | REVIEW 24 i‘;ﬁfﬁw il PR (e —
15 | FF 2 T;;“E;;alnizizt i the FLAY| 45 | Post-recording mode transition
16 REW 26 Program check 80 Recording
17 PAUSE 27 End search 81 REC MUTE
18 Tape end 28 STOP —REC pause 82 REC PAUSE
19 Tape top 29 Post-recording of Start ID 83 Post-recording of Start ID
1 Tray close 2. Post-recording of Skip ID 84 Post-recording of Skip ID
LB Tray open 2B Start/ Skip ID erasure 85 End ID erasure
1C Cassette loading 2C End ID erasure 86 STOP—REC pause
1D Cassette eject 2D End ID recording 87 REC monitor
1E Tape threading 2E PB mode transition 88 REC mode transition
IF Power-on initialization 2F Emergency
@A AIVE—-FIZDNT
T o mmms |73 BB oW DA mom oW %
10 STOP fLP¢ 20 + MS g 40 AY—-rIDTI7E-ba-FT4 Y
11 PALY i 21 — MS/np 41 A¥97IDTIF-La-F17
12 )28~ A PLAY fiLF 22 S - 7 42 24— FID, RF v 7 IDiHE
13 CUE AL 23 | ATIME % — 4063 43 x.» FIDiH#%k
14 REVIEW 4L3 24 STOPBsOECT AL 44 I FIDaEER
15 FF AL 25 PLAY/PAUSEWO¥FEASN 45 F74-Lba-Farye M
16 REW Az 26 Ty LF =y 7 LH 80 EEns
17 PAUSE L8 27 v F4—Finn 81 REC MUTEME
18 7 -7 P 28 STOP—=REC # - X 82 REC PAUSE/LE
19 F=7 by TH0E 29 AF—FDT7H-La-F4 5| 83 AH - bPIDFT7I-LaA=F4 07
L. bl Zo— XL 2 AF7IDT75-ba-F14o7| B4 Ay FIDTI7HI-ba -Fq4 vy
1B [ R o e g ) 2B A& —pID, 245 7IDHL 85 L FIDiEE
1C Aty bo—F 1 o VAHE 2C x> FID{HE 86 STOP >RECH-X
iD Aty b T =7 R 2D X FIDsdsd 87 REC ®=# —np
1E TTALT ¢ T 2E PB & — i 88 REC & — FHE#
1F 2817 = A A LA 2F Er—Pasi—




® Error codes

| DA-20MKIL |

Error s :
Error Condition Possible reason
Codes
Abnormal drum | When starting to rotate the drum. the SWP
rotation error signal is not produced for 2 seconds.
1
@ Defect in the drum FG amplifier circuit.
2 SWP signal is not produced for 0.48|Abnormal decrease in the drum rotation speed.
seconds in the FF “REW mode (< 125 rpm). | @ Excess load on the tape.
The drum servo lock is unlocked for 0.12 | The drum servo is coming apart.
3 seconds when the drum is rotating at the | @ Excess load on the tape.
standard speed. ® Adherence of the tape.
@® Noise on the drum FG.
Abnormal reel In the PLAY /REC,CUE REVIEW (< |Reel table does not rotate.
4 rotation error 16X) mode, neither reel pulse is produced | @ Defect in the mechanism,
for 5 seconds. @® Defect in the reel pulse generation circuit.
In the 18X-speed CUE, /REVIEW mode,
5 neither reel pulse is produced for 1.25
seconds.
6 In the FF/REW mode, neither reel pulse
is produced for 15 seconds.
Capstan error In the play mode, the capstan FG pulse is | Capstan motor does not rotate.
not produced for 2 seconds. @® Contact defect at CN4.
7 @ Defect in the motor driver.

@ Entrance of a foreign object, or a defect in the
capstan motor.
@ Defect in the capstan FG amplifier circuit,
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SERVO SECTION
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SYSTEM CONTROL SECTION
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PARTS LIST SECTION

NOTES

@ PC boards shown are viewed from parts side.

@ Parts marked with * require longer delivery time.

@®As regards the resistors and capacitors, refer to the circunt
diagrams contained in this manual.

® A Parts marked with this sign are safety critical components.
They must be replaced with identical components - refer to
the appropriate parts list and ensure exact replacement.

@®Parts not shown in the parts lists, or parts, though listed,
having no parts numbers, are not general “ready-to-supply”
parts. }

@ Parts of [ ] mark can be used only with the version designated.
[J: JAPAN [US/CJ:U. 8. A. /CANADA [E]:EUROPE [UKI:U.K.

caft

x
o7y FEREEBAENTEIATVLET,
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HOMUHITTEEE .,
OFEDEN. T UH-LEBLTHYET.
EREEESBL T T,
OAHNIELEERRTT.
TRTBFRIDT T4 7w 7IEEOBREEALTEE L,
@A EINTWEWERIEEE L TH -EARBHRELT
B> ThEH A
| Taabs
[J]:JAPAN [US/C]:U.S. A /CANADA [E]:EUROPE [UK]:U.K.
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7. EXPLODED VIEWS AND PARTS LIST
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EXPLODED VIEW-1

DA-20MKI |

REF. NO. PARTS NO. DESCRIPTION ,' REMARKS

-1 $9A05555100  RACK ANGLE L

1- 2 9405553600  SPACER

-3 ¥0A05552800  BONNET ASSY

1- 4 *0A06597400 REAR PANEL (FE) [J]

+0ADR597500  REAR PANEL(FE) [US/C]
*9A06597600  REAR PANEL (FE) [E, UK]

1- 5 A\ 9A05557900 STRAIN RELIEF [E, UK]
A 9A00205200  STOPPER, CORD [J, US/C]

-6 A\ 9A05558200  POWER CORD W/PLUG [F]
/A 9A05559200 POWER CORD W/PLUG [UK]
A 9A01964500 AC CORD [J]
A\ 9A05551300 POWER CORD [US/C]

1- 7 $+9A05555200 RACK ANGLE R

1- 8 9A05551800 POWER BUTTON

1- 9 *9A06600000  POWER SW UNIT

-10 A\ 9A05558400 CAPACITOR SLEEVE A [E, UK]

1-11 A 9A05558600  FUSE (2.5A) [E, UK]
A SA0B596800  FUSE (2a) [J, US/C]

1-12 +9A06592800 SPACER

1-13 #9A05554500  BASE, PCB

1-1 *JA06599900  TRANS UNIT

1-1 A QA0B556300  POWER TRANSFORMER [US/C]
/A 9AD5558900  POWER TRANSFORMER [E, UK]
A\ 9ADS560100  POWER TRANSFORMER [J]

1-18 *3A06593800 DAT MECHA ASSY

1-17 $9A05550400  CASSETTE INSTALATION UNIT

1-18 #9A05548700  STRAIN RELIEF

1-19 #9A05554400  MECHA STAY

1-20 *3A065393800 POWER UNIT

1-21 A 9AD5558500 FUSE (1.BA) [E, UK]
A 9AD6596700 FUSE (1.8A) [J,US/C]

1-22 *9A06599500 MOTHER UNIT

1-23 *¥9A05552300 CUSHION R

1-24 *9A06596500 SPACER(A)

1-25 e MAIN CHASSIS(FE)

1-26 $9A05556900 BINDER(SKB-308K)

1-27 $0A06596600  TAPE (K)

1-28 9A05551000 LEG CAP

1-29 *JA06590500  SCREW COVER

1-30 *9A08597300 CONNECTOR ASSY 5P

1-31 *JA06600100  HEADPHONE UNIT

1-32 9405551900  ROTARY KNOB

1-33 *9406535000  DISC GUARD

1-34 *9A05554800  PLATE, GND

1-35 #9A05554600  HP HOLDER

1-41 +9A06590900  SCREW

1-42 #9A04188400  SCREW, BBT30P080FCC

1-43 *3A00941700  SCREW, IBZ30POBOFCC

1-44 ¥9A05552400  SCREW(FE)

1-45 *¥9A02151500  SCREW, BET30POSOFCC

1-46 ¥3A00930500  SCREW
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EXPLODED VIEW-2
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EXPLODED VIEW-2

DA-20 MKII

REF. NO. PARTS NO. DESCRIPTION REMARKS
2- 1 *9A06599600 DISPLAY A UNIT
212 9A05551900  ROTARY KNOB
2-:3 *3A06598700 DISPLAY B UNIT
2- 4 8405551600 OPERATION BUTTON
2-5 *9A05555400  LENS L
2- 6 *9A06600200 VR UNIT
2 $9A05553000  CUSHION(CR SPONGE)
218 ¥9A05552000  FL FILTER
2- 9 *3A05555900  PANEL STAY
2-10 *9A05552100  FL LENS
2-11 £3A05555500  SENSOR LENS
2-12 +9A05554900 COPPER FOIL TAPE (L)
-13 *9A05555000 COPPER FOIL TAPE (R)
2-14 *9A05552600  SPRING(STEEL)
=18 $9A05555800 DOOR ESCUTHEON
- ¥3A05773300 DOOR STABILIZER
= 9A05773200  DOOR
= $¥9A06595100  FRONT PANEL(AL)
= $9A05556700  PLATE, GND
*9A05555300  LED LENS 1
2-2 x¥5720254101  NAME PLATE, TASCAM(S)
2-22 *9AD5555600  LOWER MOLD
2-23 9A05551700 VR KNOB
2-24 £3405552200 LOWER PANEL
2-31 %3405550800  SCREW
2-32 ¥DA00930500  SCREW
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EXPLODED VIEW-3
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EXPLODED VIEW-3

DA-20MK1L

REF. NO. PARTS NO. DESCRIPTION REMARKS
31 *9A05547300 MOTOR PULLY (POM)
3-2 *0A05547500 FLAP SPRING(FE)
3-3 *8A05547800 CASSETTE DAMPER

3- 4 9A05547900  BELT (RUBBER)

3-5 $9A05548300 GEAR STOPPER

3- 6 £+3A05548400 CONTAINER PLATE
3-7 9A05548800  CONNECTING SHAFT
KR 9A05550000  TRAY (ABS)

3-8 £3A05548900  FLAP(ABS)

3-10 £3A05549000  CONTAINER

3-1 *3A05549300 MAIN RACK PLATE
3-12 Vacant

3-13 8A05549400 2-TIMES GEAR

3-14 9405549500 GEAR A

3-15 £0A05549600 PULLY GEAR

3-16 £9A05549700  SHAFT HOLDER

3-17 $9A05549800 MAIN RACK PLATE
3-18 $9A05549900 CASSETTE HOLDER
3-18 $9A05550200  SIDE PLATE L ASSY
- £¥9A05550300 SIDE PLATE R ASSY
3-21 9405550100  PUSH SWITCH

3-22 %9A05546800  SCREW

3-23 ¥9405512900  SCREW

3-24 *9A05546900  SCREW

3-25 0402916700  SCREW, BBZZ26P0GOFMC
3-26 *3A05547000  SCREW

3-27 *0A05547100 FLANGE WASHER SCREW
3-28 £¥9A05550500  WASHER

3-29 +GAQ1250600  WASHER

3-30 Vacant

3-31 9A05551200 FLOAT SCREW

3-32 9A05552500  SPRING, MECHA HOLDER
3-33 9A01923100  MOTOR, LOADING

3-34 Vacant

3-35 $9A05548700 STRAIN RELIEF

3-36 *3A05550700  BINDER(SKB-308K)

3-101 9405547600 CASSETTE PRESSUER SP
3-102 *JA05547700  TRAY SPRING

3-103 *JA05548200  CONNECTING SHAFT
3-104 *JA05548500 TOPE PLATE

3-108 *0A05548600  REAR STAY

3-106 9405548000  CONNECTOR ASSY 6P
3-107 Vacant

3-108 $¥9A05547200 TAPE

3-109 $+GA06593800  DAT MECHA ASSY

3-110 x9A05550600 LEAD UNIT, GND
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EXPLODED VIEW-4
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EXPLODED VIEW-4

REF. NO. PARTS NO. DESCRIPTION
4- 1 *9A05526100  CLAMPER

4- 2 9A05523700  SWITCH

4- 3 *9A05515600  CONNECTOR

4- 4 9A05523600  SWICTH

4-5 9A05523800  ENCODER

4- 6 9A06417200 MOTOR

4- 7 9A05525700  SOLENOID

4- 8 9405525000 REEL SENSOR
4- 9 ¥3A05525900 END SENSOR PCB ASSY
4-10 *3A05525800 TOP SENSOR PCB ASSY
4-11 £3405526500 CARBON RESISTOR
4-12 9406533700  DRUM ASSY
4-13 *0405524000  BRACKET ASSY
4-14 ¥3A05524100  ARM ASSY
4-15 *3A05524200  ARM ASSY
4-16 ¥3A05524300  ARM ASSY
4-17 9A05524400 DRIVE GEAR ASSY
4-18 9405524500  ARM ASSY
4-19 *JA05524600  BASE ASSY
4-20 *9A05524700  TAPE GUIDE
4-21 *9A06525100  BRACKET ASSY
4-22 9A05525200  BAND ASSY
4-23 *9A05518300  PLATE

4-24 x9A05520800  BRACKET

4-25 $9A05518500  STABLIZER
4-26 *0A05519700  LEVER

4-27 *3A05519800  BRAKE

4-28 *3A05520000  ARM

4-29 9405522300  GEAR

4-30 9A05522400  HUB

4-31 ¥9A05522500  GEAR

4-32 *9A05522600  WHEEL

4-33 9405522700  GEAR

4-34 *¥0A05522800  ARM

4-35 *9A05522900  LEVER

4-36 ¥3A05523000 PLATE

4-37 *¥9A05523100  LEVER

4-38 £9A05523200  BRAKE

4-39 9A05520300 GEAR

4-40 9A05520400  GEAR

4-41 9A05520500  WHEEL

4-42 9A05520600 GEAR

4-43 9A05520700 CAM

4-44 9A05521000  GEAR

4-45 %¥8A05521100  MODE PLATE
4-48 ¥3A05521200  BRAKE

4-47 *3A05521300  ARM

4-48 9405521400  GEAR

4-49 *9A05521500  ARM

4-50 *9A05521600  ARM

4-51 *3A05521700  LINK

4-52 *0A(05521800  LINK

4-53 *¥0A05521900  SLIDER

4-54 £9A05522000  SLIDER

4-55 9A05518100 PINCH ROLLER

' DA-20MmKI - |

REF. NO. PARTS NO. DESCRIPTION
4-56 9405519200  BELT
4-57 *3A05517600  TAPE GUIDE
4-58 %9A05517300  TAPE GUIDE
4-59 ¥9A05515200  EARTH SPRING
4-60 9A05513500  WASHER
4-61 9A05515700  SHEET
4-62 9A05518500  FELT
4-63 ¥9A05519300  DAMPER
4-64 *9A05523400 TAPE GUIDE
4-65 %0A05519400  BARAKE SHOE
4-66 9A05525400  MOTOR UNIT
4-67 *9A05515000  SPRING
4-68 *3A05514700  SPRING
4-69 ¥9A05513600  SPRING
4-70 *9A05513700  SPRING
4-T1 -#9A05513800  SPRING
-72 *9A05514000  SPRING
4-73 9A05514100  SPRING
4-74 *9A06514200  SPRING
4-75 *9A05514300  SPRING
4-78 ¥9A05515100  SPRING
4-17 ¥0A05514400  SPRING
4-78 £9A05514500  SPRING
4-79 $9A05514600  SPRING
4-80 *3A05514800  SPRING
4-81 *9A05514300  SPRING
4-82 ¥9A05512300  SCREW
4-83 *8A05513000  SCREW
4-84 *9A05526400  SCREW
4-85 *9A05526200  SCREW
4-86 9405527000  WASHER
4-87 *3A03443100  WASHER
4-88 ¥3A05526900  WASHER
4-89 $3A05526700  WASHER
4-90 9A05526600  WASHER
4-81 9A05526800  WASHER
4-92 $¥9A05513200  SCREW
4-93 $9A05513300  WASHER
4-94 *9A06593600  RF UNIT
4-101 $9A05515300  CABLE
4-102 $9A06417300  CONNECTOR
4-103 $JA05515400  CABLE
4-104 *3A05518700 REEL SENSOR PCB ASSY
4-105 *¥8A05525000 CHASSIS ASSY
4-106 ¥9A05524800  BRACKET ASSY
4-107 *9A05519000  LEVER
4-108 ¥9A05546400  LOWER SHILED CASE(FE)

37




~ DA-20MKI |

8. PC BOARDS AND PARTS LIST
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DISPLAY A UNIT

DISPLAY B UNIT
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MOTHER UNIT SIDE A

VR UNIT
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HEADPHONE UNIT
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SIDE B

MOTHER UNIT

RF UNIT
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DA-20 MK 1

MOTHER UNIT

REF. NO. PARTS NO.  DESCRIPTION REF. NO. PARTS NO.  DESCRIPTION
*9A065989500  MOTHER UNIT Jooz2 9A05531300  CONNECTOR ASSY 12P
%9A06597800  MOTHER PCB J030 9406592600  JUMPER WIRE
*¥9A03770500  BINDER, FCB JAS03 9405540600 2P PIN JACK CIND-GND}

583 A 9A05538500 €, LAYER CERAMIC JAZ01 9A05531100  PIN JACK 4P

CHOO3, 004 9A06601800  15P FFC CONNECTOR KNOO® 9A061067100  EARTH PLATE

CNOO5 9406601700 13P FFC CONNECTOR L501 9405533200  EMI FILTER 332

CNOOB 9A00916700  CONNECTOR ASSY L502, 503 9A065394300  RADIAL INDUCTOR

CNOOT 9400922000  CONNECTOR ASSY L504~-508 9405533200 EMI FILTER 332

ChODB 9A00926200  CONNECTOR ASSY L509 9405529600  DUAL INDUCTOR

CNOO9 9405536500 8P CONNECTOR (2MMP) L510 9405533200  EMI FILTER 332

CHO10 9405536400 5P CONNECTOR (2MMP) L511 9405529500  DUAL INDUCTOR

CNO1Z 9406597200  CONNECTOR 6P 1512 9406594100  RADIAL INDUCTOR

CNO13 9A01949800  CONNECTOR ASSY 6P L513 9405533200  EMI FILTER 332

ChO14 9405536400 5P CONNECTOR (2MMP) L514 8A05542500  NOISE FILTER

CNO1S 8A05535800  MT CONNECTOR 5P L515 9405533200 EMI FILTER 332

D501 9A06585500  CHIP DIODE L516 8A06598300  EMI FILTER 101

D502, 503 94065392500  CHIP DIODE ARRAY L517 9405539200  PULSE TRANSFORMER

D505 9A06585500  CHIP DIODE L518 BA05542500  NOISE FILTER

D508 9405529100  VARIABLE CAPACITOR L519 9405542300  EMI FILTER 470

D601 9406585500  CHIP DIODE L521 9A05542500  NOISE FILTER

D602 9405530000  ZENER DIODE L901-903 9A06594200  RADIAL INDUCTOR

D603, 604 9A06601200  DIODE L904 9A05542700  EMI FILTER 102

D605 A 9AD6601200 DIODE [ 0501 QA0BB01400  CHIP TRANSISTOR

D301 9406585500 CHIP DIODE 0502 9A06601600  P-FET

F801 8A05528600  BEADS, FERRITE 0503, 504 9A06601400 CHIP TRANSISTOR

F701 A\ BADS5Z8600  BEADS, FERRITE | 0505, 506 9A06592900 CHIP TRANSISTOR

F801 /A BAD5528600  BEADS, FERRITE | 0507, 508 SA08533000 CHIP TRANSISTOR

F301 9406593200  CHIP BEADS 0505-514 SADBE01400 CHIP TRANSISTOR

IC501 9A05530100  OP-AMP IC 0515 SA0S801300 CHIP TRANSISTOR

1C502 9A06583800  LOGIC IC 0516, 517 SA06532900  CHIP TRANSISTOR

1C503 9A06600700  LOGIC IC Q518 9406533100  DIGITAL TRANSISTOR

10504 SA0B601000  OP-AMP IC 601 34085071400  CHIP TRANSISTOR

1C505 9A06600300  LOGIC IC 0602, 603 9408533000  CHIP TRANSISTOR

1CH06 9A0B584900  SYSTEM CONTROLLER Q604 9406801300  CHIP TRANSISTOR

1507 SADBG00800  NAND GATE 1€ | 0605 SA08552900  CHIP TRANSISTOR

10508 9A06590800  COMPARATOR 0606 9406601400 CHIP TRANSISTOR

10509 9A05530100  OP-AMP IC 0607 SAD6592900 CHIP TRANSISTOR

1510 9A06092500  STATIC RAM, IC 0608, 609 SA0BB01400  CHIP TRANSISTOR

€511 9406591900  SIGNAL PROCESSING LS| Q610 8A05536100  TRANSITOR

10512 9A06600700  LOGIC 1C a701, 801 8A06601500  CHIP TRANSISTOR

1C514 9406600700  LOGIC 1€ Q901, 902 9A06593000  CHIP TRANSISTOR

1C515 9404672800  IC, S-806D-T ' 0903 9A06592900  CHIP TRANSISTOR

| C601 9A05533600  MOTOR DRIVER IC R616 /A 9A05530700  NONFRAMABLE RESISTOR

|C602, 603 9A06594000  MOTOR-DRIVER IC R643, 650 A 9A05533100 METAL OXIDE RESISTOR

IC604 A 9406534600  REGULATOR [C R656 A\ 9A05532600 R, CHIP

[C70 9406594400  OP-AMP IC R658 A 9A06599200 R, CHIP

IC702 9406594500  OP-AMP IC X501 9A06598800  CRYSTAL RESONATOR 8. 408M

|C801 9406534400  OP-AMP IC X502 9A05531900  CRYSTAL RESONATOR 37

1C802 SA06594500  OP-AMP IC X901 9406598700  CRYSTAL RESONATOR 43M

1£301 9405527100 AD CONVERTOR IC X802 9A05531800  CRYSTAL RESONATOR 22

|C902 9A06590700  D/A CONVERTOR IC

|C807 8A0B600700  LOGIC IC

1€908 9ADBE00BO0  NAND GATE IC

1809 9A06094900  LOGIC IC(3GATE)

16810. 91 9A06095200  LOGIC IC
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DISPLAY A UNIT

REF. NO. PARTS NO.  DESCRIPTION
%9A06599600  DISPLAY A UNIT
*9A06598000  DISPLAY A PCB
#9403765000  UNIT, IR RECEIVER GP1US8X
#9A05541100  FL HOLDER

I¢1501 9A05536600  EEPROM IC

101503 9AU594800  MODE CONTROLLER

J017 9A0S537600  PARALLEL WIRE 77

Joz3 9A05537400  PARALLEL WIRE 14P

SIS01-1506  9ADS542200  TACT S

SIS07,1508  9ADS542100  ROTARY S

vI501 9405538300  FL TUBE

X1501 9405532000  CERAMIC RESONATOR

DISPLAY B UNIT

REF. NO. PARTS NO.  DESCRIPTION
39406599700  DISPLAY B UNIT
#9A0598100  DISPLAY B

1601 9A06098700  LED(GREEN), SLR-342MCT31-TS

D1602 SA0BE00300  LED(RED)

D1603 9A05543800  LED(YELLOW)

J00g 9A05537700  PARALLEL WIRE 8?

S1601-1613  9A03144100 S, TACT RSG1030-B

POWER UNIT

REF.NO.  PARTS NO.  DESCRIPTION
#9A06599800  PONER UNIT
x9A06508200  POER PCB
+9A05539100  HEAT SINK
*9A05541000  HEAT SINK
*5761665800  EARTH PLATE, YNF-091-A

CNO17 9A01982500  CONNECTOR ASSY 7P

D401 A\ 9ADB00S00  DIODE

D402 A\ 9AD5540300  ZENER DIODE

DA03-406 A 9ADEE00500  DIODE

D40T A 9A0B600400  BRIDGE STACK

D408, 409 5761658100  DIODE, 155254-T

D410-413 A 9A03146300  DIODE, 10ELS2-T

D414 A\ 9AD5537900  ZENER DIODE

H401-404 9A0B590600  FUSE CLIP

1c402 A\ 9ADB594700  REGURATOR 1C

10403, 404 A\ 9A05538200  REGULATOR IC

IC408,409 A 9401933500  IC, PROTECTOR ICP-N20-T

J010, 014 9A05537500  PARALLEL WIRE 57

Jo27 9A06592700  JUMPER WIRE

402 9A05542500  NOISE FILTER

0401 9A05544800  TRANSISTOR

RAD1 A 9405540200  NONFLAMMABLE RESISTOR

RAQ3 /A SADE596900  FUSEBLE RESISTOR

R404 A 9AD5540500  FUSEBLE RESISTOR

| DA-20 MK

TRANSUNT
REF. NO. PARTS NO.  DESCRIPTION
*9A06599900  TRANS UNIT
*9A06598300  TRANS PCB
C1301-1304 A AQ0525500 C.CERAMIC CKCYF103Z50-T
2021 9A05537200  PARALLEL WIRE 3P
2022 8405537300  PARALLEL WIRE 8P
L1301 8A05542500  NOISE FILTER
POWERSWUNIT -
REF. NO. PARTS NO.  DESCRIPTION

J018 9A05538700
J0z20 9A05538900
L1201 A\ 9A00089700
§1201 A 9A05542000

HEADPHONE UNIT

POWER SW UNIT

PORER SW PCB

LAPPING TERMINAL

POWER SUPPLY CAPACITOR
FUSE CLIP

LEAD WIRE UNIT
LEAD WIRE UNIT
FILTER, LINE
POWER SWITCH

DESCRIPTION

REF.NO.  PARTS NO.
+9A06600100
£9A06598500

CNOT6 9AD5535800

161001 9A00904700

J028 9A05540100

JATO0T 9405540800

L1001-1003 A 9405542500
L1004, 1005 9405542500
R1007,1008 A 9405540400

HEADPHONE UNIT
HEADPHONE PCB
MT CONNECTOR 5P
1C. BA15218N
EARTH LEAD UNIT

HEADPHONES JACK
NOISE FILTER
NOISE FILTER
FUSEBLE RESISTOR

YR1001 9406595200  HEADPHONE VOLUME
VR UNIT i
REF. NO. PARTS NO.  DESCRIPTION -
*GA06600200 VR UNIT
¥9A0598600 VR PCB
1013 9405540000 SHIELD WIRE 6P
VR1101 9405539600 VOLUME, 50KA (2-GANG)
VR1102 9A05538700  VOLUME, S50KMN (2-GANG)
RF UNIT )
REF. NO. PARTS NO.  DESCRIPTION
*0A06593600  RF UNIT
¥9A06593500  RF PCB
¥3A05546400  LOWER SHILED CASE
CNOO' 9A0S93300  PH CONNECTOR (S6B-PH-SH3)
CNDO2 9A06583400  ZH CONNECTOR (S12B-ZR-SM3A)
1C301 OADB5AG300  RF AWP IC
L30 9405546200  CHIP [NDUCTANCE 330U
0303,304  9AOS546600  CHIP TRANSISTOR
VR301, 306 9A05545600  CHIP SEMI VR 4. 7K
VR302, 305 9A05545700  CHIP SEMI VR 6. 8K
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TEAC CORPORATION 3-7-3, Nakacho, Musashino-shi, Tokyo 180, Japan Phone:(0422)52-5082
TEAC AMERICA, INC. 7733 Telegraph Road, Montebello, California 90640 Phone:(213)726-0303
TEAC CANADA LTD. 340 Brunel Road, Mississauga, Ontario L4Z 2C2, Canada Phone:905-890-8008
TEAC UK LIMITED 5 Marlin House, Marlins Meadow, The Croxley Centre, Watford, Herts. WD1 8YA, UK,  Phone:01923-819699
TEAC DEUTSCHLAND GmbH Bahnstrasse 12, 65205 Wiesbaden-Erbenheim. Germany Phone:0611-71580
TEAC FRANCE S5.A. 17, Rue Alexis-de-Tocqueville, CE 005 82182 Antony Cedex, France Phone:(01)42.37.01.02 \'
TEAC NEDERLAND BV Perkinsbaan 11, 3439 ND Nieuwegein, Nederland Phone:030-8030229
s L AR R 106 Bay Street, Port Melbome, Victoria 3207, Australia Phone:(03)9644-2442
TEAC ITALIANA S.p.A, Via C. Cantdl 5, 20092 Cinisello Balsamo, Milano, ltaly Phone:02-86010500
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