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1. SAFETY INFORMATION

This service manual is intended for qualified service technicians; it is not meant for the casual
do-it-yourselfer. Qualified technicians have the necessary test equipment and tools, and have been
trained to properly and safely repair complex products such as those covered by this manual..
Improperly performed repairs can adversely affect the safety and reliability of the product and may
void the warranty. If you are not qualified to perform the repair of this product properly and safely,
you should not risk trying to do so and refer the repair to a qualified service technician.

WARNING ‘

Lead in solder used in this product is listed by the California Health and Welfare agency as a known reproductive toxicant which
may cause birth defects or other reproductive harm (California Health & Safety Code, Section 25249.5).

When servicing or handling circuit boards and other components which contain lead in solder, avoid unprotected skin contact with
the solder. Also, when soldering do not inhale any smoke or fumes produced.

NOTICE

(FOR CANADIAN MODEL ONLY)

Fuse symbols E—=F (fast operating fuse) and/or =% (slow operating fuse) on PCB indicate that replacement parts
must be of identical designation.

REMARQUE

(POUR MODELE CANADIEN SEULEMENT)

Les symboles de fusible E—%F (fusible de type rapide) et/ou M (fusible de type lent) sur CCl indiguent que les
pieces de remplacement doivent avoir ia méme désignation.

— (FOR USA MODEL ONLY)

1. SAFETY PRECAUTIONS ANY MEASUREMENTS NOT WITHIN THE LIMITS

The following check should be performed for the OUTLINED ABOVE ARE INDICATIVE OF A PO-
continued protection of the customer and service TENTIAL SHOCK HAZARD AND MUST BE COR-
technician. RECTED BEFORE RETURNING THE APPLIANCE
LEAKAGE CURRENT CHECK TO THE CUSTOMER.

Measure leakage current to a known earth ground

(water pipe, conduit, etc.) by connecting a leakage 2. PRODUCT SAFETY NOTICE

current tester such as Simpson Model 229-2 or Many electrical and mechanical parts in the appli-
equivalent between the earth ground and all exposed ance have special safety related characteristics. These
metal parts of the appliance (input/output terminals, are often not evident from visual inspection nor the
screwheads, metal overlays, control shaft, etc.). Plug protection afforded by them necessarily can be ob-
the AC line cord of the appliance directly into a 120V tained by using replacement components rated for
AC 80 Hz outlet and turn the AC power switch on. Any voltage, wattage , etc. Replacement parts which have
current measured must not exceed 0.5 mA. these special safety characteristics are identified in

this Service Manual.
Electrical components having such features are
identified by marking with a /A on the schematics and

Reading should on the parts list in this Service Manual.

Leakage | B be above The use of a substitute replacement component which

current iati
Device tester dose not have the same safety characteristics as tlje
under PIONEER recommended replacement one, shown in
test the parts list in this Service Manual, may create shock,

Test all exposed fire, or other hazards.

metal surfaces Product Safety is continuously under review and
new instructions are issued from time to time. For
;" Also test with plug the latest information, always consult the current
{ﬁ":i;,?‘,'\c adapter PIONEER Service Manual. A subscription to, or ad-
@ plug as required) ditional copies of, PIONEER Service Manual may be

: L Earth ground obtained at a nominal charge from PIONEER.
AC Leakage Test




2. SPECIFICATIONS

TYPE wevververieriii s Rotating-head type digital audio recorder
Tape speed. .cccoovveiiiiniennenninnae Only 4.075 mm/s (LP} playback
8.16mm/s (SP)
16.3mm/s {HS)

Recording time (using a standard 120-min. tape}
............................................................... SP: Maximum 120 minutes
HS: Maximum 60 minutes

Number of channels ..., 2-channel stereo
Number of quantum bits ..., 16-bit linear
Sampling freqUENCY ..o 48kHz (Record/Playback)
44 1kHz (Record/Playback)

32kHz (Playback)

96kHz (Record/Playback)
88.2kHz (Record/Playback)

Error correction method ....... Double-encoded Reed-Solomon code
Modulation Method ... 8 - 10 conversion
EMPhasis .cccocveemeniiiis e Analog recording: OFF fixed

Playback: Auto-select
HEAA weveiieeeeveeveer i rne e as vt ean AT-construction sendust head

Recording frequency characteristics .. HS {fs = 96kHz): 20 ~ 44kHz
HS (fs = 88.2kHz}): 20 — 40kHz

SP (fs = 48kHz): 20 — 22kHz(+0.5dB)

SP {fs = 44.1kHz): 20 — 20kHz(+0.5dB)

SN FALIO cveerreeiire e e ettt st s 90dB or more
Dynamic range ... 90dB or more
Total harmonic diStOrtioN ....ceveiiriiveicnn e 0.006% or less
Wow and flutter ... Within measurement limit (x0.001% W. PEAK)

B Analog input/Output Terminals
Line input terminal ... XLR-3 type;
standard input level: +4dBu
(Recoording level: —12dB)
{Input impedance: 10kQ)
Line output terminal ..., XLR-3 type;
standard output level: +4dBu
(Recording level: —12dB,playback}
) {Output impedance: 100Q or less)
Headphone output terminal ................ Stereo standard jack 6mmg¢
{Maximum 40mW, load impedance: 32Q)

m Digital Input/Output Terminals (AES/EBU Type)
( format: EIAJ CP-1201 TYPEI)

INPUL tEIMINGL Leiviereeccre s XLR-3 type
{Input impedance: 110€,with transformer)
Output terminal oo XLR-3 type

{Output impedance: 110Q or less,with transfgormer)

m Digital Input/Output Terminals (IEC958Type)
( format : EIAJ CP-1201 TYPE )

Input terminal ..o RCA; 0.5V p-p (Input impedance: 75Q)
Output terminal .....cveeveieneee RCA; 0.5V p-p {Output impedance: 75Q)

D-9601

m Remote Control Terminal
Parallel remote terminal ......c.occcvveiviceniincnnnnne 8-pin DIN connector
Serial remote terminal
............................. 9-pin D-Subconnector x 2 {input/output use)
{Corresponding to RS-422A)

m Power Source / Others

Power source ... AC100V/120V/230V (selection), 50/60Hz
Power consumption ... 44W
External dimensions .........ooccv e 483{W) x 137(H} x 377(D)mm
19W) x 5-3/8(H) x 14-7/8(D}in.
WEIGNT cooviviiri s crene st 7.6kg (16lb 1202)
H Accessories
Power cable for the US {color: gray) ... e 1
Power cable for Japan {color: black).... e 1
Operating INSrUCHIONS ....ccviiiriveninirii e, 1
Wireless remote control unit .....c.cceeninnne BT RNORPPRTON 1

NOTE:

o The accessory power cables can only be used on the continent of
North America and in Japan. In Europe, do not use the accessory
power cables. Consult with a company sales representative. Use
Only Safety-Licensed Power Cables.

® The batteries for the remote control are not included. Please

prepare two AAA (R0O3) batteries.

® Specifications and design are subject to possible modifications
without notice, due to improvements.
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3. PANEL FACILITIES
FRONT PANEL
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@ Power Switch (POWER)

Operation starts about 4 seconds after the power has been turned
ON.

@ fs Select Switch (fs SELECT)

441k Records in Standard Mode of 44.1kHz sampling
frequency when an analog signal is being input.

48k: Records in Standard Mode of 48kHz sampling frequency
when an analog signal is being input.

88.2k: Records in High Sampling Mode of 88.2kHz sampling
frequency when an analog signal is being input.

96k: Records in High Sampling Mode of 96Hz sampling

frequency when an analog signal is being input.
High Sampling recording (88.2k or 96k) in a wide range
above 40kHz is possible, but the recording time is
reduced to half that of Standard Mode.

x2 COPY: This position is selected when a digital copy of a tape
with a sampling frequency of 44.1kHz or 48kHz is made
at double speed.

® Double-Speed Digital Copy Mode Indicator

(x2 COPY)
Lights up when Double-Speed Copy Mode is selected.

@ Input Selector Switch (INPUT SELECTOR)

Selects the recording source input terminal.

ANALOG: When recording from a unit connected to a line input
terminal;

AES/EBU: When recording from a unit connected to a Canon-type
digital input terminal (XLR-3 type).

COAXIAL: When recording from a unit connected to a coaxial
digital input terminal (IEC958, RCA terminal).

® Remote Control Light-Receiving Part

Receives light from the Wireless Remote Control.

® Display
(Refer to Page 6.}

L=

@ Cassette Tray
The cassette tray slides in and out of the unit according to the
operation of the OPEN/CLOSE button {&).

LOCAL/REMOTE Selector Button
{LOCAL/REMOTE)

LOCAL Mode: Accepts operations performed with the buttons
on the unit, with a parallel remote control, and
with the Wireless Remote Control.

REMOTE Mode:  Accepts commands only from the RS-422.

At this time, the key lock indicator { i ) will
light.

e When switching from REMOTE Mode to LOCAL Mode, keep the

button depressed until the key lock indicator (IIiiiii ) goes out(about
2 seconds).

® The mode prior to turning the power OFF will be stored in memory
even after the power has been turned OFF.

® With operation of unit buttons, parallel remote control, or wireless
remote controf at the time of REMOTE mode, flashing display of
"REMOTE" will be made at the counter display part to indicate that
the operation will not be accepted.

@ Operation Buttons
: OPEN/CLOSE button
Used to eject or insert a tape.

| ] : STOP button
Stops movement of the tape.

<« :REWIND button
Rewinds the tape. When pressed during Playback, REVIEW
operation is engaged.

»» : FAST FORWARD button
Fast-forwards the tape. When pressed during Playback,
CUE operation is engaged.

» : PLAY button
Used to play back a tape or start recording (after the
RECORD button has been operated).



®: RECORD button
When pressed, Record Mode (Record Standby status) is
engaged, and the REC indicator and PAUSE (i) indicator aré
illuminated.
To start recording, press either the PLAY (») button or PAUSE
(n) button.
1I: PAUSE button
Temporarily stops tape operation during Record or Playback.
When pressed again, operation is resumed. The tape cannot
be paused during FAST FORWARD or REWIND operation.
O: REC MUTE button
Creates and records a blank portion on the tape.

@ ID MODE button (ID MODE)
Used for Subcode editing. Selects the desired ID Mode.

@ ENTER button (ENTER)

Used for Subcode editing. When pressed, enables storage/deletion
of a Subcode selected with the ID MODE button.

@ Recording Level knob (REC LEVEL)

Sets the recording level during analog recording.

@ Recording Level Balance knob
{REC BALANCE)

Adjusts the recording level left-right balance during analog signal
input.

@ COPY - ID switch (COPY ID)

Sets the SCMS status bit (ID 6) while recording is in progress.

ONCE: Only a first-generation digital copy to a public-use DAT
can be made.

PERMIT: Digital copy to a public-use DAT can be performed any
number of times.

INHIBIT: Digital copy to a public-use DAT is prohibited.

@® Headphone Level knob (PHONES LEVEL)
@® Headphone Jack (PHONES)
@ Music Search button (MS +, -)

Used for music Search and other operations.

@ PEAK RESET button (PEAK RESET)

Resets the holder of the peak margin display. When pressed
continuously, the peak margin display changes to real time display.

D-9601

@ ERROR CHECK button

When this button is pressed during Playback, error correction status
is displayed in the Counter display part as * E 42 33", "4 " indicates
error correction of A head and * 3" indicates error correction of B head.
{Refer to Page 9.) Return to the original counter display will be made
when this button is pressed again or when the COUNTER MODE
button is pressed.

@ Counter RESET button (Counter RESET)
When the Counter Mode is set to TIME Counter and the RESET
button is pressed, the Counter is reset to "0 00 00."

@) RENUMBER button (TOC RENUMBER)
Used when re-recording (rearranging) song numbers or recording
TOC (Table of Contents) data.

@ COUNTER MODE button (COUNTER
MODE)

Used when selecting Counter display.

@ AUTO ID button (AUTO ID)

During Record: Used when AUTO ID is recorded automatically.
During Playback: Used when skipping portions you do not want
to listen to. {Skips from the SKIP ID to the
subsequent START ID.)
Also, when a character pack has been read
during playback, this is used to switch the scroll
display of the counter display part on and off.

® The input mode prior to turning the power OFF will be stored in
memory even after the power has been turned OFF.
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@ Renumber Indicator (RENUM)

®@ Peak Margin (MARG)/Program Number
(P.No.) Indicator

® Counter Indicator

Displays tape running time data such as absolute time {A-TIME),
program time {P-TIME), and remaining time (REMAIN), and character
data such as the Character Pack, operation display, etc.

@ Character Data Remaining Indicator
Indicates that undisplayed character data are on the left side in
Character Input Mode.

® Play Indicator (»)

® Key Lock Indicator

Indicates that button operation is not possible (when REMOTE is
selected with the LOCAL/REMOTE button). Only RS-422 operations
are possible.

@ Pause Indicator (i)

SKIP Indicator (SKIP)
Indicates that SKIP Play is ON.

@ Record Indicator (REC)

@ Digital Input Indicator (DIGITAL IN)
Indicates that digital input (COAXIAL or AES/EBU) has been selected.

@ Sampling Frequency Indicator -
This indicates the present sampling frequency. When the signal is
interrupted during digital input recording, repeated flashing indication

will be made in the sequence of -*-’ "’ .

[ ]
®B® ®

@ Record/Play Level Indicator

OVER: Lights up when the input level is too high. At this time the
Peak Margin display flashes 00dB (during analog signal
input).

@ PGM Indicator

Indicates that a one-point memory has been recorded (flashing
indication).

@ TOC Indicator

Indicates that TOC data have been read from the tape. Flashes when
TOC data are being written or read.

@® ID Indicator

ID MODE : Indicates type of ID Mode.

» : Indicates selected ID Mode.

n : indicates detected ID.

WRITE : Indicates that ID Write Mcde is engaged.
ERASE : Indicates that 1D Erase Mode is engaged.

AUTO : Indicates that Auto ID Write is ON during Record.

@® Character Indicator (CHARACTER)

Indicates that Character data from the tape have been read.

Error Check Indicator

When the ERROR CHECK button is pressed during Playback, error
correction status is displayed in the Counter display part.

T |
= st Al

Both Head A and Head B are displayed, accompanied by a number
from 0 — 9. Error correction is 10% of the number displayed; "9"
indicates an error that is practically uncorrectable. In this case the
head may be dirty, so use of a head cleaner is recommended.

NOTE:
@ 9 will be displayed when an unrecorded tape is played back.
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Always switch off the power switch before
connecting equipment or changing connections.

@ Analog Input Terminal (ANALOG IN L/R)
Analog audio signal (L/R) input terminal. It is a Canon-type (XLR-3-31)
terminal with balanced input. The terminal polarity is: No. 1 pin: GND:
No. 2 pin: HOT (+); No. 3 pin: COLD (-}.

@ Analog Output Terminal (ANALOG OUT L/R)

Analog audio signal (L/R) output terminal. It is a Canon-type (XLR-
3-32) terminal with balanced output. The terminal polarity is: No. 1
pin: GND; No. 2 pin: HOT {+); No. 3 pin: COLD {-).

(® AES/EBU Digital Input Terminal
(DIGITAL AES/EBU IN)

Input terminal for digital audio signal in AES/EBU format {pro format).
e Use the cable for the digital signal.

@ AES/EBU Digital Output Terminal
(DIGITAL AES/EBU OUT)

Output terminal for digital audio signal in AES/EBU format {pro

format).

e Use the cable for the digital signal.

® Power Cable Connector (AC IN)

Use an accessory power cable for the US (color:gray) and connect it
to a grounded outlet.

NOTE:

The accessory power cables ¢an only be used on the continent of
North America and in Japan. In Europe, do not use the accessory
power cables. Consult with a comparny sales representative, Use
Only Safety-Licensed Power Cables.

© ®

® Voltage Selector Switch
(VOLTAGE SELECTOR)
Before using the unit, set the power source and voltage within the
service range of the unit. {Refer to the front cover.)
o The factory setting is 120V.

@ DIP Switch (SW1)

Use for the following settings:

1. Down converter

2. Test Mode (Keep in OFF position.}

3. Test Mode {Keep in OFF position.)

4. Wireless Remote Control ON/OFF selection
5. Output level selection

6. Input level selection

RS-422 Input Terminal (RS-422 IN)

Input terminal for controlling unit in this unit with a 9-pin serial

interface.

# Since this is a 9-pin D-SUB connector, make sure you use this type
of cable.

® RS-422 Output Terminal (RS-422 OUT)

Output terminal for control of several units, including this unit, with

a 9-pin serial interface.

® Since this is a 9-pin D-SUB connector, make sure you use this type
of cable.

@ IEC 958 Coaxial Digital Input Terminal
(DIGITAL IEC 958 IN)

RCA pin-type input terminal for digital audio signal in a public-use
format.



4. DISASSEMBLY
Bl DAT MECHANISM ASSEMBLY

1. Remove the bonnet.

2. Remove the flexible P. C. boards CN3, CN4, and CN5b of
the MAIN unit, the connectors CN6, CN7, and CN8, and
CN2 of the RF unit. '

3 Remove the five screws @, and remove the loading
mechanism while raising the rear part of the DAT
mechanism assembly. (Refer to Fig. 1.)

4. Remove the two flexible P. C. boards and the connector
wiring material from the groove of part ®. (Refer to Fig. 2.}

5. Remove the four screws @ and the four mechanism
mounting springs, and then remove the DAT mechanism
assembly from the cassette installation unit.

(Refer to Fig. 2.)

Cord Clamper {for J9)

Cassette Installation
Unit

Loading Mechanism
Section

Screw
Front Panel
Fig. 1
. CNZ  pyll Loading Mechanism Section
Section ® (Cassette Installation Unit}

Connector
Frexible
P. C. Board ;

™« ”C@

Scrow @ Screw @
Mecha.nism ) g Mechanism
Mogntmg Mounting Spring
Spring N J

& DAT Mechanism Assembly %
Screw @ Screw @
Fig. 2

Preparations before adjustment

{at the time of pull guide adjustment)

1. Remove the cassette installation unit and the wiring
material of the DAT mechanism assembly from the MAIN
unit.

2. Remove the DAT mechanism assembly from the cassette
installation unit.

3. Place the DAT mechanism assembly so onto the

- mechanism stay that the motor pulley at the lower surface
does not come into contact with other parts, and then fix
the shield case of the DAT mechanism assembly with
screws. {Refer to Fig. 3.}

4. Insert the DAT mechanism assembly and the wiring

material of the installation unit into the MAIN unit.
(Adjustment of the DAT mechanism assembly is executed
in this condition.)

DAT Mechanism Screw

Assembly

Mechanism Stay

Shield Case

Fig. 3
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5. REPLACING MAIN PARTS IN THE MECHANICAL SECTION
5.1 REPLACING THE DRUM Screw @

< Removing >

. CN1 ‘ﬁ Rotation Drum Assembly
1. Cut the wire clamp and disconnect connector CN1. \‘

RF Unit
2. Remove three screws @ and screw @ to remove the @s! E] @ Screw @
rotating drum assembly. 51 ,

Note: Do not touch the outer surface of the drum.

< Re-installing >

1. Use the removal procedure in the reverse sequence.
However, be sure to tighten three screws @
counterclockwise starting from position & with torque of
Tkgem as shown in Fig. 5-1.

Note: After replacement, be sure to perform the tape pass
adjustment, TACH adjustment, and record current
adjustment.

Fig. 5-1
5.2 REPLACING THE CAPSTAN DD MOTOR UNIT
< Removing > Rubber Belt ©

1. Remove rubber belt @. _
2. Remove three screws @ to remove the capstan DD motor

unit. 0
< Re-installing > O
1. Use the removal procedure in the reverse sequence. O
(@)
? Screw @ O
O Q
O )o
& JJ vy ") O
Fig. 5-2

Fig. 5-3
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5.3 REPLACING THE PINCH ROLLER

< Removing >
1. Remove the poly-slider washer at the upper section of the
pinch roller using the edge of a precision screwdriver.

Poly-slider Washer

Note : Care must be taken to prevent deforming the pinch
arm assembly. Pinch Roller
< Re-installing >
1. Insert the pinch roller on the pinch arm assembly and
press-fit the poly-slider washer to the pinch roller.

Pinch Arm Assembly

Note : Pay attention to prevent dust (especially, magnetic
powder/ from adhering to the pinch roller. Use a new

poly-slider washer after replacing the pinch roller. Fig. 5-5

5.4 REPLACING THE POWER MOTOR

< Removing >

1. Loosen the clamp to remove the wiring.

2. Remove one screw (D to remove the motor bracket from
the chassis. Clamp

3. Remove poly-slider washer @ using a screwdriver and
extract the worm gear.

4. Remove two screws @ to remove the power motor.

< Re-installing >

1. Use the removal procedure in the reverse sequence. N { Power motor

Note : After replacing the motor, be sure to press-fit a new Screw @

motor gear. Do not change the clamp screw direction. 'M otor gear
Poly-slider washer @

Worm gear
5.5 REPLACING THE PLUNGER SOLENOID Fig. 5-6
< Removing > % Screw @
1. Melt and remove solder ® connecting the end sensor End Sensor PCB
PCB and reel PCB.

End Sensor Bracket

2. Remove one screw (D to remove the end sensor PCB.

Melt and remove the solder connecting the solencid lead

wire to the end sensor PCB, and remove the wire from the

end sensor PCB. ~
3. Remove two screws @ to remove the plunger solenoid. y

Screw @

Hook Section

< Re-installing >
1. Use the removal procedure in the reverse sequence.

Note : After re-installation, press-fit the solenoid to the hook
section of the end sensor bracket. Solenoid Lead Wire

Plunger Solenoid

Fig. 5-7 Reel PCB

10
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5.6 REMOVING/RE-INSTALLING THE REEL BASE ASSEMBLY

< Removing >

1. Set the mode to unthreading.

2. Remove the rubber beit.

3. Remove one screw @ fixing the encoder.

4. Remove four screws @ to remove the ree! base assembly.

< Re-installing >
1. Use the removal procedure in the reverse seguence.

Notes :

@ When re-installing the reel base assembly in the chassis,
move the mode plate to the leftmost side viewed from
the rear side.

@® When re-installing the encoder, match the convex of the
encoder shaft to the concave. (See page 12.)

Rubber Belt

@)
O
O
O
O
S O o
Z o
Screw ® Mode Plate
Fig. 5-8 Screw @

Reel Base Assembly

Fig. 5-9

11
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5.7 ALIGNING THE GEARS

1. Align the gears with care using the mark position on each
gear.

Note : Set the unthreading mode before gear alignment.

Aligning the Interval Gear

Interval gear

et W '_"_"._'Z/?
< & S m =y ==
Match the mark @ O N&==FE=k. e
atc € Mmarks. Y ~ ,__;"

Mode Plate Then, move the mode plate to the end and set the interval gear
notch onto the concentric circle with the encoder at the center.

Fig. 5-11

5.8 NOTE

When tightening the switch screw, care must be taken to

prevent giving torque exceeding 1 kg - cm.

Ol

ﬁ\
==
(@]

A

o

Switc

Switch

Fig. 5~12

(=
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6. EXPLODED VIEWS, PACKING AND PARTS LIST

NOTES :

® Parts marked by “NSP * are generally unavailable because they are not in our Master Spare Parts List.

® The /\ mark found on some component parts indicates the importance of the safety factor of the part. Therefore, when replacing,
be sure to use parts of identical designation.

® Parts marked by “@®@ "are not always kept in stock. Their delivery time may be longer than usual or they may be unavailable.

6.1 PACKING

Parts List
Mark No. Description Parts No.
1 PACKING CASE RHG1682
2 PAD {L} RHA1182
3 PAD (R) RHA1183
4 OPERATING INSTRUCTIONS RRB1165
{English)
5 REMOTE CONTROL UNIT RPX1075
6 POLY. BAG 221-040
A 7 AC POWER CORD {with PLUG) DDG1028
AN 8 AC POWER CORD 0ODG1003
9 BATTERY COVER PZN1010
10  LABEL RRN1008
1 MIRROR MAT DHL1006
NSP 12 BATTERY (R03, AAA) VEM~022

13
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6.2 EXTERIOR
Parts List

Mark No. Description Parts No.
1 MAIN UNIT RWZ3471
2 HEADPHONE UNIT RWZ3478
A 3 POWER SW UNIT RWZ3479
NSP 4 D-SUB UNIT RWZ3602
5 RS422 CONTROL UNIT RWZ3608
NSP 6  VRUNIT RWZ3485
7 DISPLAY UNIT RWZ3484
NSP 8  SWUNIT RWZ3482
9 POWER UNIT RWZ3481
10 TRANS B UNIT RWZ3486
NSP 11 COPYID UNIT RWZ3483
NSP 12 LEDUNIT RWZ3487
13 INTERFACE UNIT RWZ3475
14  DAT MECHA ASSY EXKS003
15  RF ENV UNIT RWZ3472
A 16  FUSE (T1.6A, FU2) REK1100
A 17  FUSE (T3.15AH250V, FU1) AEK1059
A 18 POWER TRANSFORMER (T1) RTT1290
19 DAMPER PLATE B PNB1108
20 SCREW (FE) RBA1099
21 ARM SPRING RBH1143
22  GEAR SPRING RBH1191
23 BONNET CUSHION REB1193
24 DAMPER PLATEC RNC1070
25  BALANCE INUNIT RWZ3473
26 GEAR RNK1289
27 ARM RNK1290
28 SCREW BBT30P100FZK
29 DOOR HOLDER ASSY RXA1383
30 NUT NK70FUC
31  INSULATOR ASSY DXA1490
32 LEDLENS AMR1160
33 BALANCE OUT UNIT RWZ3474
34  AES-EBU UNIT RWZ3476
35 POWER BUTTON RAC2008
36 FUNCTION KNOB RAC2005
37 SUB FUNCTION KNOB RAC2006
38 BALANCE KNOB RAC2007
NSP 39 RACK MOUNT ANGLE RNE1879
40  FLFILTER (PVC) RAH2125
41  DOOR PANEL RAH2614
42  FLLENS RAH2127
43  SCREW (FE) RBA1117
44 DOOR STABILIZER REB1177
45 DOOR MOLD RNK2147
NSP 46 CAUTION SEAL RRW1079
47 VR KNOB ASSY A RXA1688
48  SENSOR ACRYLIC VNK1566
NSP 49 PCBANGLE RNE1834
50 BONNET REA1199
51 SCREW BBT30P060FCC
52 SCREW BBT30P08OFCC
53 DIGITALI/O UNIT | RWZ3477
54  EARTH TERMINAL AKE-039
55 SCREW BBZ26P080FZK
NSP &6 EDGINGT PEC1028
57 SCREW 1BZ30P0BOFCC
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Description Parts No.
58 SCREW {BZ30P080OFCC
59  BOLT #4-40/M2.6 DBA1078
60 SCREW IBZ30P150FCC
61 SCREW PMA30PO60FCU
62 NUT RBN-006
63  WASHER WT21D050D050
64  WASHER WT21D070D050
A 65  NOISE FILTER (INLET TYPE) DTX1002
A 66 CONNECTOR ASSY 8P RKP1736
A 67 CONNECTOR ASSY 6P RKP1741
68 TAPE PNM-044
A 69 CONNECTOR ASSY 11P RKP1742
NSP 70 PCB SPACER PNY-404
71 RUBBER SPACER (A) REB1057
72  FLSPACER REB1171
73  RUBBER SPACER REB1293
74  SPACER REB1179
A 75 VOLTAGE SELECTOR RSB1013
NSP 76 VR SHIELD PLATE (PVC) REC1162
NSP 77 COVER (PVC) REC1163
78 65 LABEL ORW1062
NSP 79  MAIN CHASSIS ASSY RXA1692
80 SCREW BBZ40P180FZK
81 24P FeFo(C/30V PDD1161
NSP 82 MECHA STAY (FE) RNC1076
83 SCREW ABA1208
84  SCREW ABA1207
NSP 85 PSHOLDER RNE1850
NSP 86 PCBBASE RNE1849
NSP 87 PCBHOLDER RNE1848
NSP 88 DOOR STOPPER RNK1855
NSP 89 EARTH PLATE RNE1717
NSP 90  PANEL STAY RNT1223
NSP 91 EARTH PLATE VNE1164
NSP 92  CASSETTE INSTALLATION UNIT RXA1470
NSP 93 EARTH LEAD UNIT XDF-506
94  REAR PANEL (FE) RNA1921
95 BINDER ZCA-SKB90BK
96 NAME PLATE (AL) VAM1032
97  FRONT PANEL (AL) RAH2613
NSP 98 SPACER (1} PNM1056
NSP 89 TAPE (F) REH1008
NSP 100 TRANS AUNIT RWZ3480
101  WASHER WH40FUC
NSP 102 EARTH LEAD UNIT RDF1151
NSP 103 EARTH LEAD UNIT PDF1150
NSP 104 CORD HOLDER BRACKET RNH1005
105 SCREW PMZ26P040FMC
NSP 106 SHIELD PLATE A PNM1162
NSP 107 TAPE({L) REH1014
108 CORD CLAMPER RNH-184
NSP 109 CABLECLIP REC1259
110 SHIELD (AL) 210L PDM1006
NSP 111 LAPPING COVER REB1069
ANSP112  FERRITE CLAMP DTH1159
113  GROUND LABEL DRW1518



D-9601

6

Note : Three shrink shields No. 110 are used.
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® and @ are used cut in half.

* 1: These washers and nuts are accessories for the SEL SW
volume used for the COPY ID UNIT and the VR UNIT.

NOTE : Screws adjacent to Y mark on the product
' are used for disassembly.

@ Exterior
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Cassette installation unit.
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~ Parts List
Mark No. Description Parts No. Mark No. Description Parts No.

1 MOTOR PULLEY PNW1634 NSP 101 SPRING RBK1035
2 SPRING RBH1279 NSP 102 SPRING (TRAY) RBK1036
3 HALF DAMPER REB1033 103 SHAFT RLA1152
4 BELT REB1140 NSP 104 TOP PLATE RNE1396
5 GEAR STOPPER RNE1394 NSP 105 REAR STAY RNE1397
6  CONTAINER PLATE RNE1395 NSP 106 CONNECTOR ASSY 6P RKP1433
7 GEAR RNK1272 107 ceereesanseensenss
8 TRAY RNK1876 NSP 108 TAPE PNM1017
9 FLAP RNK1649 109 DAT MECHA ASSY EXK2003
10  CONTAINER RNK1650 NSP 110 EARTH LEAD UNIT XDF-506
1 MAIN RACK PLATE L RNK1653 NSP 111 EARTH LEAD UNIT XDF-501
12 LEVER RNK1657
13 GEAR RNK1658
14 GEARA RNK1658
16 PULLEY GEAR RNK1660
16  COLLAR RNK1661
17  MAIN RACK PLATE R RNK1664
18 HALF HOLDER RNK1711
19  SIDE PLATE L ASSY RXA1356
20  SIDE PLATE R ASSY RXA1357
21 PUSH SWITCH (S2001, $2002) RSF1008
22  SCREW BBZ20P040FMC
23  SCREW BBZ20P06B0FZK
24  SCREW BBZ20POBOFMC
25  SCREW BBZ26P0BOFMC
26  SCREW BMZ30P040FMC
27  SCREW PBA1035
28  WASHER WT21D050D025
29  WASHER WT26D047D050
30 .................. .
31 SCREW PBA1002
32 SPRING RBH1125
33 LOADING MOTOR VXM1034
34 ..................
35 CORD CLAMPER RNH-184
36 BINDER Z209-056
37 EARTH LEAD UNIT XDF-502
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6.4 DAT MECHA ASSY (EXK9003)

Parts List
Mark No. Description Parts No. Mark No. Description Parts No.
1 CLAMPER HEF-102 51  THREADING LINK L ENV1245
2  SWITCH (S§102) ESG2001 52  THREADING LINK R ENV1246
NSP 3  CONNECTOR (J8) EDFS002 53 SLIDERL ENV1247
4 SWITCH 2P (S101) ESG1001 54 SLIDERR ENV1248
5 ENCODER ASSY ESX1001 55  PINCH ROLLER ENT1016
6 POWER MOTOR CXM1020 56  BELT ENT1017
7 SOLENOID EXP1007 57  PULL GUIDE FLANGE ELA2025
8 PHOTO REFLECTOR {Q101, Q102) GP2S24C 58 TAPE GUIDE ELA2022
(REEL SENSOR) 859  EARTH SPRING EBL1004
9 PHOTO REFLECTOR ASSY EXX1023 60 REEL WASHER EBF1014
{Q103) (END SENSOR)
10  PHOTO REFLECTOR ASSY EXX1022 61  SENSOR SHEET EEF1001
(Q104) (TOP SENSOR) 62  BRAKE FELT ENM1019
63 DAMPER ENT1021
11 RESISTOR (R101) RD1/4PM431J 64 TAPE GUIDE ENV1282
12 DRUM ASSY EXHO011 65 BRAKE SHOE ENT1022
13 BRACKET L ASSY EXA1117
14  PINCH ARM ASSY EXA1118 66  CAPSTAN DD UNIT EXH9002
15 PINCH DRIVE ARM ASSY EXA1119 67  PINCH-ARM SPRING EBHO005
68 TR ARM SPRING EBH1237
16 TR ARM ASSY EXA1122 69  PULL-GUIDE SPRING EBH1222
17  DRIVE GEAR ASSY EXA1123 70  SPRING EBH1223
18  SWING ARM ASSY EXA1124
19  REEL BASE ASSY EXA1125 71 TR BRAKE SPRING EBH1224
20 ROLLER GUIDE EXA1129 72  IDLER GEAR SPRING EBH1226.
73 REEL HUB SPRING EBH1227
21 TR ARM BRACKET ASSY EXA1184 74  BRAKE PLATE SPRING EBH1228
22 TR BAND ASSY EXA1185 75  BRAKE LEVER SPRING EBH1229
23  SLIDER PLATE ENE1006
24  SENSOR BRACKETR ENV1236 76  REV BRAKE SPRING EBH2006
25  STABILIZER ENV1192 77  CHANGE ARM SPRING EBH1231
78 DRIVE ARM SPRING EBH1232
26 TRLEVER ENV1194 79  HARD BRAKE SPRING EBH1233
27 TR BRAKE ENV1195 80 THREADING ARM SPRING (L) EBH1238
28 PULL ARM ENV1197
29 - REEL GEAR ENV1251 81 THREADING ARM SPRING (R) EBH1239
30 REELHUB ENV1252 82 SCREW BBZ20P060OFZK
83 SCREW BMZ20P040FMC
31 IDLER GEAR ENV1253 84  SCREW PMS20P025FMC
32 CLUTCH DRUM ENV1254 85 ~ SCREW JGZ20PO30FMC
33  PULLEY GEAR ENV1255
34 CHANGE ARM ENV1256 86  WASHER WT16D040D050
35 BRAKE LEVER ENV1257 87 WASHER WT16D032D025
88  WASHER WT10D035D025
36 BRAKE PLATE ENV1258 89  WASHER WA16D032D025
37 CHANGE LEVER ENV1259 90 WASHER WA16D032D013
38 REVBRAKE ENV1260
39 MOTOR GEAR ENV1231 91  WASHER WA20D040D050
40 WORM GEAR ENV1232 92  WASHER EBA1025
93  WASHER EBE1002
41 WORM WHEEL ENV1233 94  RFUNIT EWEFZ001
42  DRIVE GEAR ENV1234 )
43 CAM ENV1235 NSP 101 JUMPER WIRE 5P (J101) EDD1004
44  INTERVAL GEAR ENV1238 NSP 102 CONNECTOR ASSY 5P (J6) EDE1011
45  MODE PLATE ENV1239 NSP 103 LEAD CARD 13P (J5) EDD1006
NSP 104 REEL SENSOR BOARD ENP1027
46  HARD BRAKE ENV1240 NSP 105 CHASSIS ASSY EXA1183
47  DRIVE ARM ENV1241
48  THREADING GEAR ENV1242 NSP 106 MOTOR BRACKET ASSY EXA1130
49 THREADING ARM L ENV1243 107 DRIVE LEVER ENR1014
50 THREADING ARM R ENV1244 NSP 108 SHIELD CASE RNE1566
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7. SCHEMATIC AND PCB CONNECTION DIAGRAMS
7.1 OVERALL SCHEMATIC DIAGRAM

RS422 CONTROL UNIT CN3803 J3901 scH—
TRANS A UNIT TRANS B UNIT (RWZ3608) (@ SCH-3) £ i m: DIGITAL 1,0 UNIT
(RWZ3480) (RWZ3486) RE ENV UNIT - S ¢ el Rso1- ] (RWZ3477)
(= SCH~6) (> SCH-6) (RWZ3472) 2 g S ¥ 2 EIETIr {#» SCH-5)
e 1
inLeT Hede 44 (= SCH-4) Sld:Eolal £ B elal§ 5 D~SUB UNIT g
pllaisg H#J;H;H: SleaE Sinelie 5 OlaMiarls 5 858 8 5 (RWZ3609) 5 B
o D] 3 2] | o b
EREERE S99 S i et =iocTsl o (=>SCH-3) | /gl gg b NOTE FOR SCHEMATIC DIAGRAMS (Type 8A)
(a9 powER el Myl (o] 8 jGf (3 193] o|8l&lz| & N .
§ o8 98 ofs of Taansrorver] [ || 111 §§g;§§§§§‘.‘ Liilirs R mSUE B fo R 1. When ordering service parts, be sure to refer to
|~ > u Bt Anl .
RN T R 2 Sl | e 2 : 13 oo b2 “PARTS LIST of EXPLODED VIEWS"” or “PCB
e £ : g PR Py L2 e : : [[I1g PARTS LIST"
O poe B £ H PTITTIT] £ § : .
§1 |8 MR B s ¢ 8 g g si basic circul f them or th
§lp [a_ T SRTOT 1T ] REREENE ' ]| [ ¢ 2. Since these are basic circults, some parts of them o the
g;:ggg? 5 T <] [l el ] [Tl eTullwo] o] el ] g vaiues of some P may be for improve-
1S 3|3 3 PEREEE 3. q| wlal e ment.
£ [ b <[3fEls §§§%f§§§ ‘g?ﬁﬁz%zai 8|5REEsE S8 il RESISTORS:
- @ S - oh ¥ == J28 CN3307 a8 > Unit: k:kQ M'MQ or Q unless otherwise noted.
L g GAUD [1] 1] GAUD o - Kakse, VI 3 .
ORC) o @ Vezo {7 7] (1] veza ) E =15 I3} 2 [zlv=is CN3404 3404 CN3603 3z ® Rated power: 1/4W, 1/6W, 1/8W, 1/10W unless otherwise
3 B Ao m—cl A u roted.
POWER_SW UNIT JI=ER 3 BNt e -rs1ozase e 5] Bles Tolerance: (F): £1%, (G): £2%, (K}: £10%, (M): £20% or 5% un-
Eﬂ%g;e; — 3 B 52 Pourels| & 5| [s] oourx less otherwise noted.
£ & e CN J3401 GNDD e 3 GNDD AES/EBU UNIT
Rep1sez WopsiOenss Voos 11 1] o0 5] Bl 6nob ] 4. CAPACITORS:
GNOD |2 2| _GNDO [B]_piN_| (RWZ3476) i it: p:ofF F uni h i d
J10 CN10 acq 13 = ach A3 { & SCH-5) Um't. p:pF or pF unless otherwise noted. .
Vog_|1 1] _voe acz 4] 2l Az o enop_| Ratings: capacitor (4F)/ voltage (V) unless otherwise noted.
GND {21 12 2] — op. T WIRED 1} hal--gaf-wirep | . a i .
;:"p s s2ieees rrrerre il 11 iBEO p3 a2 o ks Rated voitage: 50V except for electrolytic capacitors.
POWER UNIT s - Blwe] 5. COILS:
(RWZ3481) F\_E?F O o O feee CN14 J3303 Unit: m:mH or pH unless otherwise noted.
| ~— 1 - 7 \C1 T "YRLOUT |
(> SCH-E) sz Jol— C e oz 2 T 6. VOLTAGE A\l;ID CURRENT:
RGND |3 5| RGND - .
N iz e sy 2 P CN5305 S aball e 533_—506 orDC voltage (V) in STOP mode unless otherwise noted.
° itone |J28 2 [Z[icute] BALANCE OUT LNIT & mA or = mA :
CN2 | cnassis J2 CN15 3304 3 l-caw E'::‘%g:"g; DC current in STOP mode uniess otherwise noted.
VOAS f13 1| VDAS o ] ROUT+ =
MUTE 1% MUTE .
J1 £px3004 CNO1 mT _1 T £ Méuc,: IN LEVEL[Z| i TN LEVEL © ROUT= X 2 ?‘gm:‘g Adiustin int
AHREAD ~J1 {AREAD [_swd_1s) -{af SWH L=ouT |3} [s] —OuT BGB—PH-K~S RKP1741 S68~PH-K-S ol . ju: g point. i
GNDA ~{21 anba. RF UNIT rRecpb |8} {g] 1S | RECPB QAUD : E2 [ Gavo | LI : Measurement point.
v EE (EWF3001) P 4 e ] S 1o E T ® The A mark found on some component parts indicates the im-
A owoa_| (@ SCH=2) - [REcoatals| (3] {6IRECDATA BEB_PH-K-S RKP1738 portance of the safety factor of the parts. Therefore, when re-
BHEAD ~181 BHEAD ATPOUT 14] |4] ATPOUT placing, be sure to use parts of identical designation.
aariRe fmes INTEREACE UNIT CN3301 J2505
s 1 L J3405 o T 11 3 iR~ IN UNIT 8. SCH-[J ON THE SCHEMATIC DIAGRAM:
o e affa (RWz3475) Lint e o SCH—[1 indicates the drawi ber of the schematic dia-
S128-ZR RKP1702 2 [ (& SCH-5, B) GAUD AUD, (RWZ3473) indicates the drawing num 7 O e sche
J8 CN8 MAIN UNIT 3| [5] E AU AuD (= SCH-6) gram. (SCH stands for schematic diagram.)
T B (RizsaT) 4 B e s 9. SWITCHES (Underline indicates switch position):
EDF3002 (= SCH~4) BSB—PH-K~5 PFOBRG-C35 B6B~-PH~K-S RKP1740
J6 .
HE CN3302 MAIN unit
mme 3 [z et el R G 5902:01Pp SWITCH (sW1)
|3} 3] > ANES [_LGND }2 3)———- =
A ; 4 TOATE] 3 3] TRMITE V»tﬁ;" 2 3 ; POWER SW unit
@DE1011 §2147-0410 D20PWYD310E v::gb ® s f 1z 51201 :PWER
reND (7] {7 /| DISPLAY unit
_F CN50 VRRIN 8] {8] VR UNIT :
% = Feel b - : (RWZ3485) $1601-0
E (CEEMEL ] vose 888-PH-K—S o (> SCH-B) §1602:ENTER
5 aion 12 - oo T2 5 = 603: (D MODE
z REC. IFNXH Hbe [ Gv‘:fgp BAaB: pr:::: * * PFO4PG—C10 {4 51 )
VMS, sy —is - :
7| _GNDO D20PWNO4 20K =] 51804 b
1B/LEDEND RKP1 736 BSB—PHK~S 5“ 605 i )
k] oL~
Aty M — s | $1606:f1
: e & $1607:MS +
DAT MECHA AsSSY il T-eno I3 — S1608:MS -
(EXK9003) ] E001006 1-177644=3 D20PWYB4 16E cHABRIS $1609: ERROR CHECK
{=>SCH-2) “E1 8 CcNz306 aeze 12 51610 LOCAL/REMOTE
Vi 11 CN12 v+15_ i1 ———{1 v+
Ut 2 v=is_ 12| {3 ] S1611: 44
137 ] HP—R_{3 % [ HP— B
W son B —] 1 HEADPHONE UNIT $1612:@
iﬁp Satarl GAUD 4] [<} GAU (RWZ3478)
Vo coaracls] — et 15| |5} Het (> SCH—6) $1613: TOC RENUMBER
5 E Brem ek [5] — B8B~prik-S J29 §1614:PEAK RESET
o C ooy g e e S e $1615:COUNTER RESET
a— — o V= 52147-0710 O20PWYO715E n « - S1 61 s T COUNTER MODE
b1 — —al_ve - . 3o i .
{1 [ =] I ) 0 ib
[ - Pﬁt g 1 TT0 P KERREAE CHASSIS ST617:AUT
= —f4 brar 2 B LR I INES Q‘wﬁnsaﬂ{w%w«?wga euassts LED UNIT 51618
- —i3 oo 5 PP anam 3% E 8 ERLEENGL (RWZ3487) 51619: &
E0HI003 1-177644~5 RECEN NS R NN ENRGRNEEE {a» SCH—5)
J4 CN4 [ NEARR R ARAE! TETT < SW unit
Ve |1 ~A . ool |3 $1701: s SELECT
v‘vh-‘ § :;3» :;; InIIIII‘IlIIIIHI|||I|I|ILL§ E w3 18 44.1k-48k-58. 2k—96k
JoUT. — Ey r e d - il
B E ’ e e iy S ALOG-AESSEBU-COAXAL
= u . —
V= 7 ~-7 V- a —
o = Sier bbbkt : syl { COPY 1D unit
=g = oufulal N BHNEAEE g $1801:COPY 1D
VouT b 3+ = —pal volr alolalel il ol | 0| o) b b BB PR ¢l ol =1c) i ¢ & :
Vin i T 2353;{* FIF AR B RsERE A e ONCE-PERMIT-INHIBIT
CFGA §3— b— —fi¥ crGA Q QU = e o] —_—
Sreh pa] = e § E e 2 RS422 CONTROL unit
EDH9002 i1 GNBe ] 3 I8 $3801:01P SWiTCH(S2)
J28 J28A
CASSETTE J7 - S50 T =ws
i1 [COSTART(T 1] [TlLostaR L SW UNIT
T N un iy P 3 anssis DISPLAY UNIT vosv 13| o] O eD)
- | XLDEND |34 31 XLOEND] (RWZ3484) TIVER [4] 4] TIER (= SCH-5)
(RXA1470) [ GNoD 2} [2]_anoo (o> SaH-5) rvrryriil
(=» SCH—2) Lo 13 5 e he
J  ree143 BeB-PH-K—S '
Js0 J27A
¢ A J27) ikev1s COPY 1D UNIT
SERTE ST e ] (z3en
SﬁmJSﬂll 5“0%552%& ©20PWWI30SE
— oH |8 e M chaSSIS : —
=l ] w|wnf+fefod T .
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NOTE FOR PCB HAGRAMS:

1. Parl humbers in PCH diagrams malch those in the schemalle

dlagrams.

2. Acomparison betweeh ths maln parts of PCB and schamatic

diagrams Is shown below.

Symbof in PCB |Symbol in Schamatic| patname
Diagrams DHagrams
B C EB G E
-@I@B £ Transistor
[+
8 C EBCE
Teansistar
with resistor
D6 5DGS
Flald ellect
-mo oy bansistor
— 3- terminal
roguiator

A

8 ' °| D-9601

N

r(A) CN7

r—(B) CN5

L—(C) CN8

— To MAIN unit

(D} CN6

p~(E} CN4

L F—— CNSJ

—— To MAIN unit J2
RF UNIT (—

VA30E VA0S
YRI0I VA30Z YR3Q3

VR0

(3010302

€301

® This diagram is viewed from the pink col-

ored foil si

de.

® This is a multi-layer PCB.
But information for both sides is shown.

[— ® This diagram is viewed irom the
mounted parts side.

03030304

» This diagram is viewed from the gray col-
ored foil side.

» This is a multi-layer PCB.
But information for both sides is shown.
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7.4 MAIN UNIT AND RF ENV UNIT

Q1401 01402 ® This diagram is viewed from the pink col-

RF ENV UNIT ‘ ored ioll side.
' ® This PCB is doubie sided.

To INTERFACE unit J3402 —

~——J3303 To INTERFACE unit J3406 — — To RS422 CONTROL unit CN3801
13405 To INTERFACE unit
= — To INTERFACE unit J3404 ~— To INTERFACE unit J3403

Ga07 ICB04 1704 1cso2 IC904 1C206 IC908 EEo2  ICH08 1c511 1C501 1C502 IC505 Q508 Q508 10503

Q201 GB02 Q805 U906 ILE02 10507 ag03 10601 QE15 1C504 1C503 10602 G613 Q614  ICG0G
R701 1c702 1c903 G501-0505 a607 611 G603 QE08 Q604 0601 QEO5 AE02
470267050905 G90% G904 IC508 I£510 16504 @610 10607 8512 9506 IC605
MAIN UNIT VRS04 RNP1611-A

8
©J

B

TooOuxaD

(3]

To POWER unit J11 J To POWER unit J10 6 J4 J3 . 8 J5
To DAT MECHA assy To DAT MECHA assy

To INTERFACE unit CN3307 To RS422 CONTROL unit CN3802

To CASSETTE INSTLLATION unit J7

- To INTERFACE unit J3304 To INTERFACE unit J3401 To RF unit CN2

a3



Waveforms
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A1 : ADC

Mode: SP (REC)
Input: 1kHz, 0dB
5Vdiv., 2p58/div.

) SDATA
(IC902 — Pinl6)
@ SCLK
(IC902—Pin15)
@ LR
{IC902— Pinl4)

Mode: SP (PLAY)
5Vdiv., 5mS/div.
(DPG: 0.5V/div.)

O'SWH

(IC601 — Pin70)
) SREF

(IC601—Pin71)
3 DPG

(IC603 —Pinl)
@ TACH

(IC601 —Pin7)

Mode: SP (REC)
Input: 1kHz, 0dB
5Vdiv., 2pS/div.

O BCK

(IC902 ~ Pin26;
2 LRCK

(IC903 —Pin27)
3 DATA

(IC903 — Pin25)

D3 Mode: WSP (PLAY)
B T T ¢ 5Vdiv., 5mS/div,
e e o= = {DPG: 0.5V/div.)

(D SWH

: ) IC601 —Pin70
) (IC601 - PinT1)
(3 DPG
d {IC603 —Pinl)
i @ TACH
(IC601—Pin?)

D4
; LT EEEITET Mode: SP(PLAY)
£ A ‘ 5 5Vdiv,, 0.1pS/div.
T

@r . VL N U @ PDATA

‘ (IC504 — Pin52)
ol VY

@ PDCK
(IC504— Pin51)

M Mode: WSP (REC) D5
Qe i .
Input: 1kHz, 0dB r i " T MOd_e. SP (PL:AY)
5Vdiv., 2.S/div. - [ BVdiv., 5mS/div.
O s v = — O CBo1-Pin0
(IC903— Pin26) o @ in70)
@ LRCK @ PARITY _
(IC903 — Pin27) S e, e {IC601—Pin67)
® DATA @l . o
{IC903 — Pin25) Cepd
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D6 Mode: LP (PLAY)
5Vdiv., 5mS/div.
i |f_ L Mode: SP (PLAY) (ENVIN: 0.5V/div.)
» l“ x 1 @uswep @ FSYNC
@ ‘ - (CN23— Pin5) (CN24—Pin2)
I o o 5V/div., 5mS/div. @ HSWP
! s - ® EQ OUT (CN23—Pin5)
®F (J0Z—Pinll) @ ENV
& 0.2V/div., 5mS/div. (CN23—Pin3)
. @ ENVOUT
o i (IC601— Piné4)
D8 D12
- Mode: D—IN (REC) g ey Mode: SP (REC)
; } s e i 5Vdiv., 5mS/div.
o 7 ™ (IC501 — Pin80) . (©HSWP
S 5Vidiv., 0.148/div. @ | k (CN23—Pin5)
@ COAX OUT : ' L@ lz%&RE;)A \
(JA504) : ; ._ 2-- Piné}
1V/div., 0.1xS/div. ; . ; i (D RECDATA
@:- ! ! (J02 —Pin8)
-z - Jppptn b *:L | ! . E
D9 Mode: SP (REC) D13
prreee Input: No input 7 Mode: SP (PLAY)
S 5Vdiv., 245/div. ' Test Tape: TY7111
o @ MPX @ HSWP
® - (IC501—Pin73) (CN23 —Pin5)
H & BCK 5Vdiv., bmS/div.
b (IC501—Pin72) @ PLT2
@E ® FS256 (CN23—Pind)
(IC501 —Pin70) 0.1Vdiv., 5mS/div.
@ @ SOUT
o (IC501 —Pin71)

Mode: 5P (PLAY)
5Vdiv., 5m&/div.
(ENVIN: 0.5V/div.)

@ FSYNC
{CN24 - Pin2)
@ HSWP
{CN23— Pin5)
@ ENV
(CN23—Pin3)
@ ENVOUT
(IC601 —Pin64)

D14

A T

bbb

Mode: STOP
10V/div., 2mS/div.

S0 (Segment}
(IC1601 —Pinb0)
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7.5 AES/EBU UNIT, DIGITAL YO UNIT, LED UNIT, SW UNIT, COPY ID UNIT,
DISPLAY UNIT AND INTERFACE UNIT (1/2)
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& This diagram is viewed from the gray col-
ored foil side.
# This PCB is double side.
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8. PCB PARTS LIST

NOTES .

® Parts marked by “ NSP " are generally unavailable because they are not in our Master Spare Parts List,

e The A mark found on some component parts indicates the importance of the safety factor of the part. Therefore, when replacing,
be sure to use parts of identical designation.
o Parts marked by “ @ " are not always kept in stock. Their delivery time may be longer than usual or they may be unavailable.

o When ordering resistors, first convert resistance values into code form as shown in the following examples,
Ex. ]  When there are 2 effective digits (any digit apant from 0), such as 560 ohm and 47k ohm (tolerance is shown by J = 5%,

and K = 10%;.

5600 =56 x 101 =561 .oevovviiiiiniiiiin,
47k =47 x107 =473
O30 7 O0RS (oo
T =010 i

RDI/&PM[B1[6][1] J
RDIMPS[A1713]
RN2H[0][RI[E] K
RsIp[0][1][0] K

Ex. 2 When there are 3 effective digits (such as in high precision metal film resistors).

5.62k02 — 562 x 16" = 5621

RMI4PCEI[E[2]0] F

Mark No. Description Parts No. Mark No. Description Parts No.
LIST OF ASSEMBLIES iC508 TC74HCORAF
NSP MOTHER UNIT RWM1737 1C204 TC74HC10AF
L MAIN UNIT RWZ3471 1C208 TCTAHCT4AF
| RF ENV UN!T RWZ3472 1C507, IC509, 10905 TC74HCUOD4AF
— BALANCE IN UNIT RWZ3473 IC510 TC7WOO0F
| BALANCE QUT UNIT RWZ3474
L INTERFACE UNIT RWZ3475 1C511 TC7WUD4F
I AES/EBU UNIT RWZ3476 Qeo? 25A1037K
L DIGITAL /O UNIT RWZ3477 Q603-0606, QB09, 0612 25C2412K
l— HEADPHONE UNIT RWZ3478 Qs08 2503246
| POWER SW UNIT RWZ2479 Q701, Q702, G705, Q8Y1, Q802 2503326
~- TRANS A UNMIT RWZ3480
Q805, Q907 2503326
NSP  SUB UNIT BWM1803 (508, 509, Q601, 0602, Q9G4 DTATT4EK
L POWER UNIT RWZ3481 Q806 DTATT4EK
NSP l— 5w UNIT RW73482 Q810, 0611, Q613-Q615 DTCH14EK
NSP l— COPY ID UNIT RWZ3483 Q%01-Q903, Q905 DTCI14EK
L DISPLAY UNIT RWZ3484
NSP | VR UNIT RA73485 D805, D80s, DI0T, DIz 1SR35-100AVL
|- TRANS B UNIT RWZ32486 D601, D603 DA119
NSP L LED UNIT RWZ3487 C701, D801 DAN202K
D503-D505, D702, D802 DAP202K
NSP  RS422 UNIT RWM1838 D604 MTZJ2.0AX
RS422 CONTROL UNIT RWZ3608
NSP D-SUB UNIT RWZ36809 COILS AND FILTERS
F517-F519 DTF1064
F518 DTF1088
DAT MECHA ASSY EXK2003 L901-L903, L905 LEADTOJ
L_RFUNIT EWFa001 L510 LFAZR3J
L505, L507-L509, L512, L514 RTF1171
LE01 RIF1171
MAIN UNIT
SEMICONDUCTORS SWITCHES AND RELAYS
[c902 AKE340A-VS 5902 RSH1044
1C501 HDA9226AFS
1601 HD49228FS CAPACITORS
1C504 HDA49229 C560 CCSQCHO30C50
IC605, ICB06 LB1687 €712, C713, C812, €813, C925 CCSOCHO50CE0
Cs57 CCSQCHOB0DE0
IC505 MB51957AL C556 CCSQCHO80D50
IC502 MS62256CLE-10FC 543, C550, C926 CCSQCH100D50
iC603 NJIM2902M
10602 NJM2904M C541 CCSQCH101J50
IC701, iC801 NJM4565D-D £702, C802 CCSQCH121J50
coz7 CCSQCH150J50
IC702, IC802 NJMB532DD C9z28 CCSQCH200J50
1Ce03 PD2029A (S) Cz42 CCSQCH220J50
{C503 PLG15289
1Ce07 TA7288P
1C604 TCA053BF

=8

€705, C805
(535, €636, Cbb3, Chbhb, ChhB
Ce01, Ce0s, Ce14-Cata, C618

Ce27-C629, C632, C643, Co64
{666, C903, €920, C922, Co24
C930-C834

C501, €512, C546, C554, 563
647, C706, C710, €806, €810

€905, 907, €909, CO10

€912, €913, C915-Ca17, C929
co18

625, £528, £532, Cb38, Cb40
C545, C547, C548, 562, C564

C566-C568, C602, C603, CBO7
C669-C811, CB18, C622-C624
€631, C637, C638, C644, C645
C648-C650, C658, C731, C732
C831, €832

RESISTORS

VR501 47k 1)

R&38 (1402, 1/2W)

RG31 (10 Q)

R716, R717, R816, R817
R546, RG53

Other Resistors

OTHERS

CNg 13P FFC CONNECTOR
CN3, CN4  15P FFC CONNECTOR
CN25 3P JUMPER CONNECTOR
CN61 4P JUMPER CONNECTOR
CNB2 57 JUMPER CONNECTOR

Mark No. Description Parts No.
C634 CCSACH221J50
€711, C811 CCSQCH3s0.50
(568, C604, C605 CCSQCH470J80
C715, CB1% CCSQSLB61J50
Ce54 CEANPO10MED
C63g CEANP3R3ME0
CB53 CEANP4R7MED
C661-CB63, 665, C668 CEASG10M50
Ce41 CEAS100M50
€502, €503 CEAS331M16
€524, C529, €533, €537, C539 CEAS4TOM16
(549, CB61, CB08, C617, C621 CEAS470M16
625, C630, C633, CE35, CB36 CEAS470M16
663 CEAS470M16
Ce57 CEAS4R7MB0
C565 CEASR33M50
o886 CEASR47M50
C707, €807, C904, CI08 CENA10OMB0
Co11 CENA101M25
C703, £704, C708, C709, C716 CENA220MBOD
C718, C719, C8C3, C8o4 CENA220MB0
€808, £809, C816, CB18, C819 CENA220M50
906 CENA4AR7MED
C544, €919, €921, £923 CEYA470M25
C678 CFTXA332J50
€640, C669, C667 CKSQYB102KE0D
Ce52 CKSQYB123K50
C646 CKSQYB153K50
Ce81, C620, C656, £659 CKSQYB222K80
559 CKSQYB223K50
{652, €642, C651, £714, C814 CKSQYB472K50
685, €720, C820 CKSQYBEB3K25

CKSOYBB21KBD
CKSQYF103450
CKSQYF103250

CKSQYF103Z50
CKSQYF103Z50
CKSQYF103Z250
CKSQYF104Z25
CKSQYF104Z28

CKSQYF104225
CKSQYF104Z25
CKSQYF104Z50
CKSQYF473Z50
CKSQYF473750

CKSQYF473Z50
CKSQYF473Z50
CKSQYF473Z50
CKSQYF473Z50
CKSQYF473750

RCP1047
RCN1053
RCX1048
RN1/10SE1040
RS1/2LMFR47J

Rs1/10s000s

1-177644-3
1-177644-5
52147-0310
52147-0410
52147-0510

Mark No. Description Parts No.
CN12 7P JUMPER CONNECTOR B52147-0710
CN8B KR CONNECTGR B2B-PH-K-5
CN14, CN24 KR CONNECTCR B4B-PH-K~-S
CNBO PH CONNECTOR B4B-PH~5M3
CNB3, CN6 KR CONNECTOR B5B-PH-K-8
CN15, CN7 KR CONNECTOR B6B-PH-K-S
CN10 9P JUMPER CONNECTOR KPCS
Jz25 CONNECTOR ASSY 3P RKP1744
X501 (37.832MHz) RSS1041
X502 (B.385MHz) RSS1042
X902 {22.5792MHz} RSS1046
X901 (24.5760MHz} RS8S1047
CN19 CONNECTOR (8P} TUC-POBP-B1
PCB BINDER VEF1040
KNBOT, KN9O1 EARTH PLATE VNF1084
RF ENV UNIT
SEMICONDUCTORS
1401, Q1402 28C2412K
COILS AND FILTERS
L1404, L1405 LFA331J
L1401, L1403 LFA471J
L1402 LFAGBOJ
CAPACITORS
C1408, C1408 CCSQCH560QJ50
£1407 CCSQSL331.50
C1407, 1405 CCSOSL471.450
C1410, C1412 CCSQSL561.050
C1404 CEAS4R7MBO
L1403 CKSQYB 102K50
1402, 1408, C1411 CKSQYB222KE0
RESISTORS
All Resistors Rs1/10s00C
OTHERS

CN20  CONNECTOR (8P)

BALANCE N UNIT

COILS AND FILTERS
F3501-F3506

CAPACITORS
3501, C3502

OTHERS
CN3B01, CN3502 CANON CONNECTOR
J360% CONNECTOR ASSY 6P

BALANCE OUT UNIT

COILS AND FILTERS
L3507, L3508, L3610, L3511
L3508, L3512

CAPACITORS
3504, 3505, C3507, C3508

C3503, C3506

OTHERS
CN3503, CN3504 3P RECEPTACLE
CN3506 KR CONNECTCR

TUC-POBX-B1

VTH1018

CFTYA473J50

DKN1046
RKP174%

RTF1167
RTF1171

CFTXA222J50
CFTYA473J50

PKP1004
86B-PH-K-5

Mark No.

INTERFACE Ul

SEMICONDUCTC
iC3417
1C3408
IC3101, IC3
103408
13102, ICZ

1C3402
1C3401
I1C3418
IC3410, ICZ
103407

1C3408, ICE
13403
1C3418
1C3414
1C3404

3108, Q3
Q3112, Q3
Q3101, Q3
Q3201, O3
(3111, O3

Q311g, Q3
D3101-D3"
D3405-03+«
D3401, D3«
D340z, D3«

COILS AND FILTE
F3101, F32
F3408
L3301-133
L3402-L34

SWITCHES AND
© RY31C1, R

CAPACITORS
3460
C3108, C31
C3458
3443
C3411, C3«

C3447

C3301, €32
C3401, C34
3433, C3¢
C3118, CN

C3z221
€3106, €31
€3206, C3z
C3102-C31
3454

3427
3429
€3440, C3¢
3302, C3¢
C3426, C3<

3439, C3«
C3450-C34
3110, C31
3305

RESISTCRS

f3134-R31
A3106, RN

S0



replacing,
ailable.

yJ = 5%,

No.

CO8AF
C10AF
CT4AF
CUO4AF
10F

Jo4F
37K
12K
16
6

6
4EK
4EK
4EK
1EK -

-TO0AVL

2K
ZK
0AX

34
8
1
3J
"1

‘HO30C50
HOBOCS0
‘HOB0D50
‘HO8ODS50
‘H100D50

H101J50
H121.J50
‘H150J50
H200J50
H220J50

59

Mark No. Description Parts No. Mark No, Description Parts No.
C534 CCSQCH221J50 CN12 7P JUMPER CONNECTOR  §2147-0710
C711, €811 CCSQCH390J50 CNE KR CONNECTOR B2B-PM-K-S
C569, C604, CE05 CCSQCHA70J50 CN14, CN24 KR CONNECTOR B4B-PH-K-S -
€715, C815 CCSOSLEG1J50 CN5O PH CONNECTOR B4B—PH-SM3
C654 CEANPO10MS0 CN53, CN6 KR CONNECTCR BSB-PH-K-S
£639 CEANP3R3M50 CN15, CN7 KR CONNECTCR BEB-PH-K-S
C653 CEANP4R7M50 CN10 9P JUMPER CONNECTOR  KPCS
C661-CE63, CBE5, CB68 CEASOTOMS0 Ja2s CONNECTOR ASSY 3P RKP1744
C641 CEAS100M50 X501 (37.632MHz) RS51041
€502, £503 CEAS331M16 X502 (8.389MHz) RSS51042
C524, C529, €533, C537, £53% CEAS470M18 X902 122.5792MHz} RSS1046
549, C561, C808, C617, €621 CEAS470M16 X901 {24.5760MHz} R551047
C525, C630, C633, CB35, C636 CEAS470M16 CN19 CONNECTOR (8P) TUC-PO8P-81
0869 CEAS470M 18 PCB BINDER VEF1040
CH57 CEAS4R7ME0 KNBO1, KN9O1 EARTH PLATE VINF1084
C565 CEASRI3MSE0
686 CEASR47M50
£707, CBO7, C304, CI08 CENAT00MSD RF ENV UNIT
o113 CENAI0TMZ5 SEMICONDUCTORS
C703, C704, C708, C708, C716 CENAZ20MS0 G1401, Q1402 25C2412K
C718, C719, CBO3, C804 CENAZZ20MBQ COILS AND EILTER
808, C809, C816, C818, £819 CENA220M50 L1204 L1 4058 LFA331J
€906 CENA4RTMS0 L1401, L1403 LFA471)

Ch44, C819, C921, €923 CEYA470M25 (1402 FAGEOL
C678 CFTXA332J50
CB40, C660, CE67 CK5QYB102K50 CAPACITORS
C652 CKSQYB123K50 £1408, C1408 CCSQCHSB0J50
846 CKSQYB153K50 1407 CCSQSL331J50
C581, C620, CE66, CE59 CKSQYB222K50 C1401, 1408 CCSQSL471J50
C558 CKSQYB223K50 C1410, C1412 CCSQSL561J50
C1404 CEAS4RTMED
£552. 642, 651, C714, £814 CKSOYRA7IKE0
8885, C720, C820 CKSOYBEA3KIS CrA03 KSOYB102K50
C708, CRO5 CKSQYBR21K50 C1402z, C1409, C1411 CKSQYB222K50
C535, C536, C553, C555, C558 CKSCYF103750
CB01, CB06, C14-C616, CH19 CKSQYF103750 RESISTCRS
All Resi AS1A
C627-C629, C632, C643, Co64 CKSQYF103Z50 seistors S110SLLILY
£666, 903, 920, £922, £924 CKSQYF 103250 OTHERS
CY30-Co34 CKSQYF103Z50
€501, C512, C546, C554, CE63 CKSQYF104225 CN20 CONNECTOR (8P) TUC-POBX-B3
C647, C708, C710, C806, C810 CKSQYF104725
€905, C807, C9089, C910 CKSQYF104225 BALANCE IN UNIT
€912, C813, C915-C917, C929 CKSQYF104225
coig CKSQYF 104750 COILS AND FILTERS
525, C528, 532, C538, C540 CKSQYF4732Z50 F3501--F3506 VTH1018
CE45, C547, C548, 0562, CH64 CKSQYF473Z50
CAPACITORS
666-C568, C602, CB03, CB07 CKSQYF473250 3601, C3502 CFTYA473J50
£B09-CH11, C618, £622-C624 CKSQYFA73750
£631, C637, C638, Cb44, C645 CKSQYF473250 OTHERS
ggg?‘gggg' €658, €731, C732 gggﬁﬂggg CN3507, CN3502 CANON CONNECTOR  DKN1046
' J3505 CONNECTOR ASSY 6P RKP1740
RESISTORS
VREO1 {47k 2} RCP1047
RE38 (102, 1/2W) RCN1059 BALANCE OUT UNIT
RE631 {10k ) RCX1048 COILS AND FILTERS
R716, R717, R816, RB17 RN1/105E104D L3507, L3508, L3510, L3511 RTF1167
RG46, RE53 RS1/2LMFR47) L3509, L3512 RTF1171
Other Resistors RS1/108[0ICN CAPACITORS
3504, C3505, 3507, C3508 CFTXA222J50
OTHERS £3503, C3506 CFTYA473J50
CN5 13P FFC CONNECTOR 1-177644-3
CN3,CN4  15P FFC CONNECTOR 1-177644-5 OTHERS
CN25 3P JUMPER CONNECTOR  52147-0310
CNB2 5P JUMPER CONNECTOR  52147-0510 CN3508 KR CONNECTOR 56B-PH-K-5

Mark No, Description Parts No, Mark No. Description Parts No.
INTERFACE UNIT ;ggg—ﬁms R3226-R3 ity
SEMICONDUCTORS . R3226-R3229 RO 1/6PM133)
R3140, R3141, R3240, R324
:ggg;g R 3240, R3241 RD1/6PM220J
CSB£02A-CS R3108, R3112, R3208, R3212 RD1/6PM221
:gglg; 1C3201 mgz;%@gp R3101, R3102, A2138, R3139 RO 1/6PMa474.
R3201, R3202, R3236, R3239 RD1/6P
1C3102, IC3103, 1C3202, 1C3203 NJMB532DD R3149, R3150, R3749, R3250 ijspgf ggéjF
R3110, R3111, R3210, R321
IC3402 PDCO19A (S) 1 ANEPAIS0IF
iSiﬁ?E‘, PDG153A% R3109, R3113, R3209, R3213 RN1/6PQ2001F
SMB805CP R3114-R3121, R3214-R3221 RN1/6PQ2002F
IC3410, 1C3419 TC74HCOOAF R3104, R3204 RN1/6PQ2701F
1C3407 TC74HC157AF R3103, R3105, R3203, R3205 RN1/6PQ3901F
Other Resi
IC3408, (C3409, (C3413, IC3416 TC74HC74AF or Resistors Astnestib0y
:ggzzoa TC74HCUO4AF OTHERS
415 TC7WOSF
oo o CN3407 14P FEC CONNECTOR  52045-1445
At e CN3401 24P FFC CONNECTOR  52045-2445
CN3306 KR CONNECTOR B5B-PH-K-S
03108, Q3110, QZ208, 43210 SATORTK CN3301, CN3305 KR CONNECTOR BEB-PH—K-5
Q3112, Q3114. 3212, Q3214 2SB649A 3405 CONNECTOR PFO5PG-C35
Q3101, 03102, 3107, Q3109 28C2412K
03201, 03202, Q3207 Q3209 25C2412K 3402 (16.9344MH2) P$S1008
Q3111, Q3113 Q3211, Q3213 25D569A e ggmgggg Aoy ap ?“Eg e
3116, 03216 DTCI14EK X3401 (8.389MHz) RS51042
D3101-D3103, D3201-03203 DA119 X3403 {24.56MHz) RSST048
D3405-D3408 DA119
B3a0y Doaoe DALk KN3301 EARTH PLATE YNF1084
03402, D3404 DAP202K
COILS AND FILTERS AES/EBU UNIT
F3101, F3201 DTF1064 COILS AND FILTERS
FSdO@ N DTF1087 13603, {3604 PTHINIR
L3301-L3303 RTF1167 13607 nTE 171
L3402-1340/ RTF1171 L3605, L3606 RTL1002
SWITCHES AND RELAYS CAPACITORS
© RY3101, RY3102, RY3201, RY3202 RSR1029 C3601-C3603 CKSQYF104750
CAPACITORS OTHERS
3460 CCSQCH107J50 CN3601  CANON GO
NNECT
C£3108, C31Q9, €3208, C3209, C3444 CCSQCH120J80 CN3602 3P RECEPTACLE oR Em?éf
52452 CCSQCH220050
40 CCSQCH270J50
C3411, C3412, C3456, C3457 CCSQCHAT0J50 HESEST%:& 3602
, RS1/105000J
C3447 CCSQSLAT1I5G
C2301, C3304 CEAS331M25
C3401, C3405, C3419, £3425, C3425 CEAS470M16 DIGITAL /O UNIT
C3433, Ca447, C3449 CEAS470M16
C3116, C3117, Ca121, C3216, C3217 CENAT0TM25 SEM’CC]’CNE%CTORS
TC74HCUOAAE
cazn CENA10TMSE Q3701-Q3708 DTATI4EK
C3106, C3107, C3112-C3115 CENA220M50
ggfgg, gg:lzg; (c:gg é gz(c;gg g !!35 CENAZ220M50 COILS AND FILTERS
3108, CENA470MS0 L3701 PTL1003
C3454 CFTXA472.50 g;gi RTF1164
R
ng CKSQYB102KS0 T
429 CKSQYB103K50
C3440, C3455, C3458 CKSQYF103750 CAPACIJS?;S
3302, C3402, C3406, C3418, C3421 CKSQYE104225 CCSQCH220.50
3426, C3428, C3432, C3434-C3437 CKSQYF104225 gg;gg 3708 ggﬁg&gﬁgéso
C3439, C3442; C3445, C3448 CKSQYF104225 C3709 CEAS470M16
g3 e RsoYEr0azzs 3701, C3705, C3712-C3719 CKSQYE103750
3110, €311, C3210, C3211
o 8’(@%?};?:‘104250 (3707, C3708, C3710, C3711, £3720 CKSQYF104Z50
3722 (0.1« F) 0CG1014
RESISTORS
R3134-R3137, R3234-R3237 RD1/EPM100J RESISTﬁisesismrs RS1/10S00ICL

R3106, R3107, R3206, R3207
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Mark No. Description Parts No. Mark No. Description Parts No.
OTHERS A Daos RD15FB
CN3701 5P JUMPER CONNECTOR 52147-0510 A D401 S4VB20F
JA3702 1P PIN JACK RKB1021
JA3701 1P PIN JACK with shield RKB1027 COILS AND FILTERS
CN3702 8P DIN SOCKET RKN1030 L401, L402 RTF1167
CAPACITORS
HEADPHONE UNIT 418 CEAS010MS0
SEMICONDUCTORS C411, C420 CEAS100M50
11001 MB216L C412, C419 CEAS221M16
C407 CEAS4R7MS50
COILS AND FILTERS C405 CEAS331M50
11002 RTF1167 C406
F1001, F1003 VTH1018 G SERSaTOMSE
C415 CEHAQ471M25
CAPACITORS C401, C413 CENA101M25
€1003, C1007 CEAL220M16 C409, C417 CFTYA563J50
€1004 CEAS330M35
€1001, C1002 CFTXA682J50 C421 COMA103J50
€1005, C10086, C1008, C1009 CKSQYF473Z50 C404 {6800 x« F/25V) RCH1033
€1010 CKSQYF103250 C408, C416 (4700 ¢ F/50V) RCH1104
RESISTORS RESISTORS
VR1001 (20KQ-B) RCS1038 A R40T{47Q) DCN1006
R1009, R1010 {220Q, 1/6W) VCN1029 A R402 RD1/2PMF222J
Other Resistors RS1/10800100 R408, R406, R408, R410 RDR1/4PM103J
R407, R409 RDR1/4PM512J
OTHERS Other Resistors RD1/6PMOCITY
JA1001  HEADPHONE JACK RKN1033
J12 CONNECTOR ASSY 5P RKP1739 OTHERS
J29 EARTH LEAD UNIT XDF-511 EARTH PLATE VNF-091
POWER SW UNIT SW UNIT
COILS AND FILTERS SEMICONDUCTORS
A L1207 VTL-262 Q1702 DTC114EK
SWITCHES AND RELAYS SWITCHES AND RELAYS
A S1201 RSA-063 $1701 RSB1014
51702 RSB1015
CAPACITORS
A C1201-C1203 (0.01 x F/400V) VCG-048 RESISTORS
All Resistors RS1/10S00CY
OTHERS :
CAPACITOR COVER REC-150 OTHERS
H1201, H1202 FUSE HOLDER RKR1002 J39 3P JUMPER WIRE D20PWWO305E
TRANS A UNIT COPY.ID UNIT
TRANS A unit has no service part. SWITCHES AND RELAYS
51801 RSB1016
POWER UNIT RESISTORS
SEMICONDUCTORS Al Resistors RS1/10800y
A 1C408, 1C409 ICP-N20
A IC403, IC405 NJM5532DD OTHERS
A 1C404,1C410 NJM7805A J27 3P JUMPER WIRE D20PWWO305E
A lcan NJM7809A
A Ic402 NJM78M18FA
A IC406 NJM79M18FA DISPLAY UNIT
A 828; ggggi? SEMICONDUCTORS
A _
s Gios 21357 D1601-D1607 DA119
A Daoz 11ES2 SWITCHES AND RELAYS
D405, D406 185254 $1601-51619 RSG1030
A D407, D410, D412, D413 30DF2-FC5
A D408, D409, D411, D414 30DF2-FC6
A D415, D416 HZ5BLL
A D403 MTZJ33A
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Mark No. Description Parts No. Mark No. Description Parts No.
CAPACITORS D-SUB UNIT
€1601 CEAL47OM16 COILS AND FILTERS
€1602 CKSQYF473250 13901-L3908 RTF1167
RES!ST/S\)IIF:?SS' tors Rs1/10S000 CAPACITORS
€esIs €3901, €3902 CKCYF473Z50
OTHER§N33 FEC BOTTOM CONNECTOR 14P  52492-1420 OTHERS
CN32 FFC BOTTOM CONNECTOR 24P 52492-2420 J3902, J3903 9P D-SUB SOCKET DKN1037
REMOTE SENSOR NJH32H400A
V1601 FL TUBE RAW1117
J50  EARTH LEAD UNIT XDF-511 RF UNIT
SEMICONDUCTORS
IC301 HA12154MA
VR UNIT Q303, Q304 2SD1328
RESISTORS Q301, Q302 25K932
VR1101 (BOKQ:-A) RCV1091
VR1102 (50KQ-MN) RCV1092 COILS AND FILTERS
R1101, R1102 RDR1/4PM103J L301 ETF9001
OTHERS CAPACITORS
CN45 KR CONNECTOR B4B~PH-K-S €320 CCSQCH101J50
CN44 KR CONNECTOR B5B-PH-K~S €327 CCSQCH121J50
€329 CCSQCH150J50
€328 CCSQCH271J50
TRANS B UNIT €330 CCSQCH330J50
.CAPACITORS C323 CCSQCH391J50
A C1302, C1303, C1308, C1313, C1314 CKCYF103Z50 €319 CCSQCH471J50
A C1301, C1304-C1307, C1312 CKPUYF103Z25 C324 CCSQCH820J50
€336, €337 CEV101M6
€309 CEV220M6
LED UNIT €333 CEV470M6
SEMICONDUCTORS C339 CEV4R7M25
D1901 SLR-342VRT31 C301-C304, C307, C308 CKSQYB103K50
C310-C318, €321, C322 CKSQYB103K50
325, C326, C331, €332, C340 CKSQYB103K50
RS422 CONTROL UNIT €334, €336, €338, C341 CKSQYB104K25
SEMICONDUCTORS €305, C306 CKSQYB472K50
1C3804 M51957AL C342(22uF) ECX9001
IC3803 MC34050P
1C3801 PDG154B9 RESISTORS
1C3802, IC3805 TC74HC157AF VR303, VR304 (1kQ) ECP9001
D3801, D3803, D3805, D3807 DAN202K VR301, VR306 (4.7kQ) ECP9002
VR302, VR305 (6.8kQ) ECP9003
D3802, D3804, D3806, D3808 DAP202K Other Resistors Rs1/108J004
COILS AND FILTERS OTHERS
13801 RTF1171 CN1 KR CONNECTOR EKS9001
CN2  ZH CONNECTOR EKS9002
CAPACITORS
€3803 CEAS470M16
C3801 CEASR33M50
€3802, C3804-C3810 CKCYF473Z50
RESISTORS
All Resistors RS1/10800C
OTHERS
CN3801 6P JUMPER CONNECTOR 52147-0610
CN3802 KR CONNECTOR B28-PH-K-S
$3801 DIPSW RSH1043
X3801 {9.83MH2) RSS1048
KN3801 EARTH PLATE VNF1084
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9. ADJUSTMENTS

M Adjustment Conditions

1. Clean the head and tape transit surfaces (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 Tapes
Tracking tape : SDA-101 ({TY-7251)
Level tape : SDA-102 {TY-7111)

Torque meter FWD : SDA-104 (TY-7131)
Blank tape : SDA-301
SDA-302 (TY-30B)
Error-rate adjustment tape : SDA-111 (SP}
SDA-112 (HS)

D-9601

B Adjustment ltems

Mechanical system Adjustment

1. Confirmation and Adjustment of Various Torque Values
2. Tape Pass Confirmation

3. Tape Pass Adjustment

Electrical system Adjustment

1. PLL Adjustment

2. TACH Adjustment

3. ATF Recording Current Adjustment
4. Error Rate Adjustment

I SETTING THE TEST MODE

® 1.5 TP Test Mode

1. Short—circuit the connectors CN23-7 (XTEST) and CN23-
1 (GNDA) of the MAIN unit {refer to Fig. 2-2 on page 65}.
At this time, "PGM" on the FL tube flashes,

2. Press the counter reset key (C-RESET). At this time,
confirm that the counter display part of the FL tube
becomes "TACH". {TACH adjustment mode)

@ Test mode cancellation
Open the XTEST terminal to cancel this test mode.

@ 2-3 waveform setting method

1. Enter into 1.5TP test mode.

2. Connect a stabilized power supply between CN23-6 (VOFT)
and CN23-1 (GNDA) and apply +2.5V.

3. Play back the tracking tape {SDA-101) and execute fine
adjustment of the stabilized power supply {around +2.0V)
so that the level close to the center of the RF waveform
{Ach) becomes a maximum.

4. Execute fine adjustment of the stabilized power supply
voltage so that the level close to the center of the RF
waveform (Ach) becomes about 2-3 of the level in item 3.
{Around +1.5V).

@ Test Mode for Recording Current Adjustment

1. Short—circuit the connectors CN23-7 (XTEST) and CN23-
1 (GNDA) of the MAIN unit. At this time, "PGM" on the FL
tube flashes.

2. Press the counter mode key (C-MODE]}. At this time,
confirm that the P-NO display part of the FL tube becomes
"db".

@ Test mode cancellation
Open the XTEST terminal to cancel this test mede.

Note: At the time of exchange of the memory IC
(INTERFACE UNIT, IC3417), adjustment must be
executed after initialization of the memory IC in
initialization mode.

@ Initialization mode

1. Short—circuit the connectors CN23-7 (XTEST) and CN23-
1 {GNDA) of the MAIN unit. At this time, "PGM" on the FL
tube flashes.

2. Press the ID mode key (ID-MODE) while holding the mute
key (MUTE] pressed. At this time, confirm that the letters
*INIT® are flashing on the counter display part of the FL
tube.

3. Open the X TEST terminal.

Note: Please note that the last memory functions (following
items) all will be initialized when the memory IC is
initialized.

* AUDIO ID ON/OFF — ON
* LOCAL/REMOTE switching — LOCAL
* Detection level between tracks — -60 dB

* * Drum rotation time cleared

* Error history cleared
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B MECHANICAL SYSTEM ADJUSTMENT

1. Confirmation and Adjustment of Various Torque Values

@ Purpose: Checking that the tape is being wound correctly.
@ Symptoms of Improper Adjustment : _
Large winding torque: The tape run becomes unstable.
Small winding torque: The tape is not wound and auto stop occurs or the cassette is ejected with tape
hanging out from the cassette.
Large back-tension torque: Tape damage, head damage.
Small back-tension: The tape run becomes unstable.

Measuring Device/jig | DAT Status Standard Adjustment Place and Related Parts
@ Torque meter Take-up torque 13+4g:cm | No. 17 drive gear assembly (EXA1123)
- SDA-104 PLAY mode

Adjust the position of the spring setting.

(TW-7131) Back tension torque |8+ 159 - cm (Fig. 1-1, Fig. 1-2)

@ Cassette weight:

R-2606 Take-up torque 13+ 4g-cm | No.17 drive gear assembly (EXA1123)

REVIEW mode Adjust the position of the spring setting.

Back tension torque {10+ 2 g+ cm -
{(Fig. 1-3)

Adjustment Procedure

@ Install the torque meter (SDA-104). (At this time, set the cassette weight, so that the tape does not float up.)

@ Press the PLAY key and confirm the above torque values at the time of play mode.

@ After the PLAY key has been pressed, press the REW key and confirm the above torque values at the time of
REVIEW mode.

@ When the standard values are not met, execute adjustment as described above or exchange the parts.

Preparation

Adjustment Diagram

@ PLAY Back Tension Torque Exit-side Motor Bracket
Roller Guide  Set Screw

Pull-arm Assy
Entry-side Roller Guide

TR Brake Spring

Decreasep A Q
N
Torque B ‘\\\\
Increase sC ‘
Torque )

N
A
Cassette Weight Torque Meter FWD

Reel Base
Fig. 1-1

@ REVIEW Back Tension Torque

Fig. 1-2

©

4 Decrease
2 ? Torque
N

L'=_+ Increase
Torque

i

REV Brake

Fig. 1-3
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2. Tape Pass Confirmation

@ Purpose : To confirm that the tape is correctly aligned with the drum assembly lead. (Tape transit adjustment)
@ Symptoms of Improper Adjustment : Sound is interrupted, noise is generated, or sound quality is poor.

Measuring Device/Jig

Measuring Device
Connection

DAT State Part to be Adjusted

@ Oscilloscope
@ Test Tape : Tracking/
SDA-101 (TY-7251)
@ Cassette weight
: R2606

@ Oscilloscope

MAIN unit interior :

CH1: Between ENV
(CN23-3) and
GND A {CN23-1)

CH2: Between HSWP
(CN23-5) and
GND A (CN23-1)

@ PLAY mode
(Test mode)

@ Waveform check

Adjustment Procedure

Preparation

@ Mount the tracking tape (SDA~101). {At this time, place
the cassette weight on the tape.)

@ After setting the 1.5 TP test mode, produce the 2-3
waveform and play the tape. (Refer to Page 63.)

1. Check the waveform at this time on the oscilloscope and
make sure that the degree of flatness is at least 75%. {At
this time, play the tape after confirming that the RECG3
hole of the test tape is open.}

I
|
I
I
|
l
I
|
l
I

2. If the degree of flatness is less than 75%, perform the
procedures described in "3. Tape Pass Adjustment” on
Page 67.

@ Degree of flatness = B/A x 100 [%]
{refer to Photo 1-1 to photo 1-3)

Adjustment Diagram

Note: Confirm that the hole is open.
(RECG3: 1.5 TP tape)

Cassette Rear View

Fig. 2-1

Oscilloscope

Stabilized Power Supply

GND
o

+
Q

MAIN Unit

VOFT

4. P2
5. HSWP

8. VOFT

7.XTEST _|f7
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Waveform

@ Oscilloscope Range: 50mV/div., Tms/div.

Normal

Fault on the Entry Side B

Fault on the Exit Side A

Photo 1~1

Photo 1-3
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3. Tape Pass Adjustment

@ Purpose : To confirm that the tape is correctly aligned with the drum assembly lead. (Tape transit adjustment)
@ Symptoms of Improper Adjustment : Sound is interrupted, noise is generated, or sound quality is poor.

Measuring Device

@ Pin—face Screwdriver (CN23-3) and

- R-1784 GND A {CN23-1}
@ 0-bit Phillips Screwdriver CH2 : Between HSWP
@ Cassette Weight {CN23-5) and

: R-2606 GND A (CN23-1}

Measuring Device/Jig . DAT State Part to be Adjusted
Connection
@ Oscilloscope ® Oscilloscope @ PLAY mode @ Roller guide
@ Test Tape : Tracking/ MAIN unit interior: (Test mode) {entry and exit sides}
SDA-101 (TY-7251) CH1 : Between ENV @ Pull guide

Adjustment Procedure

3-1. Rough adjustment of guides

1. Turn the entry-side — exit-side roller guides clockwise
using the pin—face screwdriver (R—1784} 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 of the pull-
arm shaft. {Refer to Fig. 3-1.)

3-2. Fine adjustment of roller guide height

Preparation

@ Mount the tracking tape (SDA-101}. (At this time, place
the cassette weight on the tape.)

@ After setting the 1.5 TP test mode, produce the 2/3
waveform and play the tape. {(Refer to Page 63.)

@ Confirm that the RECG3 hole of the test tape is open.
(Refer to Fig. 3-2.}

I
I
I
I
I
|
|
I
|
|
I
I
I
|
I
|
I

[Exit-Side Adjustment]

1. Inspect the RF waveform. If it resembles the waveform
shown in Photo 2-4, tighten the exit-side roller guide
{about 1-8 rotation). If it resembles the waveform shown
in Photo 2-6, loosen the exit-side roller guide {about 1-8
rotation).

[Entry-Side Adjustment]

2. Inspect the RF waveform. If it resembles the waveform
shown in Photo 2-3, tighten the entry-side roller guide
{about 1-4 rotation). If it resembles the waveform shown
in Photo 2-5, loosen the entry-side roller guide {about 1/
4 rotation). .

3. Observe the RF waveform and repeat Steps 1 and 2 above
until the waveform looks like the one shown in Photo 2-
2.

4. Press the OPEN/CLOSE key, and once the tape has been
ejected, repeat the procedures described in 2. Tape Pass
Confirmation". (Refer to Page 65.}

Adjustment Diagram

Top Surface of

Guide Flange Note:
N Top of Pull-arm Shaft ote

Set Guide (RECG3: 1.5 TP tape)

Height-adjustment Spring
{(Pull Guide Adjustment Spring}

Pull-arm Assy
Fig. 3-1

@ The oscilloscope connections and other connections are as
indicated in "2. Tape Pass Confirmation” (Page 65).

Confirm that the hole is open.

Cassette Rear View
Fig. 3-2

Motor Bracket
Exit-side Roller Guide ~ Set screw

Puli-arm
Assy

Entry-side /7
Roller Guide

Cassette Tape

Cassette Weight Fig. 3-3
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Waveform

@ Oscilloscope Range : 50mV/div., Tms/div,

Photo 2-1
Maximum RF Output Level

Photo 2-3
Entry-Side Guide Roller Too High

Photo 2-5
Entry-Side Guide Rolier Too Low

Photo 2-2
2-3 RF Output Level

Photo 2—4
Exit-Side Guide Roller Too High

Photo 2-6
Exit-Side Guide Roller Too Low
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3-3. Fine Adjustment of Pull Guide

Preparation

@ Refer to pages 8 and remove the DAT mechanism
assembly from the cassette installation unit.

@ Place the cassette weight onto a commercial 120 min.
tape and set it into the mechanism.

Adjustment

1. Play the tape and set the CUE mode by holding down the
FF/CUE key when the tape starts winding. Check for
twisting of the tape between the pinch roiler 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. 3-4.

. Slowly tighten the pull-guide flange, turning it 180
degrees from its rough-adjusted pesition, and confirm
that the appearance of the reflected image continuously
changes from (c) to (a) during this process.

N

. Then, while loosening the pull-guide flange 180 degrees,

confirm that the appearance of the reflected image
continuously changes from (a) to {(c).

4. 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 REW mode by pressing and holding down the

REW/REV key. Confirm that the tape does not cur! at
Points A and B in Fig. 3-5.

. After confirming that the tape is not twisted at Point C in

Fig. 3-8, check the tape for twisting or bulging at Point D.
(Normal bulge : no more than 0.5mm)

. Press the OPEN/CLOSE key and eject the tape. Replay the

tape, and keeping the FF/CUE key pressed down, observe
the reflected image of the screw head and confirm that it
has the same appearance as that shown in (c).

. Press and hold down the REW/REV key and confirm that

curling and twisting at Points A to D are the same.

. Apply a locking adhesive to the screw on top of the pull~

guide flange and lock the screw.

Adjustment Diagram

When light is reflected off the screw,

the image of the screw appears on the r

Motor Bracket Motor Bracket Set screw &

Screw Image

C

_/

Pull-arm Shaft  Pinch roller

\cé Point A r,L

Point B =

=

Guide Flange

T

Capstan Shaft
Fig. 3-5

Pull-arm Assembly

Exit-side Roller Guide

Paint D peint ¢

Pull-arm Assembly

Pinch Roller

Fig. 3-6
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Hl ELECTRICAL SYSTEM ADJUSTMENT
1. PLL Adjustment

@ Purpose : To correctly access digital signals stored in the tape. .
@ Symptoms of Improper Adjustment : Sound is intermittent, unit does not playback, noise is generated, or meter fails to

Waveform

2.5V

Or

2.5V

oscillate.
. . . Measuring Device _
Measuring Device/Jig . DAT State Part to be Adjusted
Connection
@ Oscilloscope @ Oscilloscope @ STOP mode ® MAIN unit
@ Test Tape MAIN unit interior : . VR501
Blank Tape : SDA-301 CH1 : Between PHSUB (VCO RANGE ADJ.)
(CN23-2) and
GND A (CN23-1)
Adjustment Procedure
1. Insert the test tape. {
2. Adjust the output voltage of the CN23-2 {(PHSUB) to
2.5V. (At this time, if the beard-shaped pulses in the |
waveform are just slightly visible or disappear completely, |
adjust the voltage above or below 2.5V.) }
|
|
Adjustment Diagram
Oscilloscope o MAIN Unit
(\ "URE01 .
O CN23 ) e
1 pfeeeee 7 | 2.PysuB | - (
CH1CH2 4. PLT2Z i
O
E PHSUB
GNDA

@ If the beard-shaped pulses in the waveform are
just slightly visible or disappear completely,
adjust the voltage above or below 2.5V.

Fig. 4
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2. TACH Adjustment

D-9601

@ Purpose : To match the recording position with the tape format.
@ Symptoms of Improper Adjustment : Tapes recorded on other machines have intermittent sound or noise increases and

the MUTE comes on. (Tapes recorded on this unit perform without problems.)

Measuring Device

GND A (CN23-1)

Measuring Device/Jig i DAT State Part to be Adjusted
Connection
@ Oscilloscope @ Oscilloscope @®PLAY mode @ MS key '+, "=
@ Test tape MAIN unit interior : (Test mode)
Tracking : SDA~-101 CH1 : Between ENV
(TY-7251) (CN23-3) and
GND A (CN23-1)
CH2 : Between HSWP
(CN23-5) and

Adjustment Procedure

Preparation

1. Press the MS keys

wom

+"or "~
waveform marker position becomes 8008 + 20u s
from the drop of the HSWP waveform.

@ Set the 1.5 TP test mode. (Refer to Page 63.}

to adjust so that the RF

Waveform

@ Oscilloscope Range :
CH1 . AC 500mV/div., 200 x s/div.
CH2 : DC 2V/div. (Trigger)

Note

the memory, and as the

Adjustment Diagram

Oscilloscope

The TACH adjustment is adjustment by means of the
microcomputer, where the adjustrment data are stored in

adjusted data are stored in the

memory at the time of test mode cancellation, do not
switch off the power supply while in test mode.

CH1
ENV

800us+20us '

Marker

CH2
TACH

(HSWP)
{Trigger)

Drop of the HSWP wavefor { })

CH1CH2
Q

O Al

ENV
GNDA

........

HSWP
GNDA :

MAIN Unit

1. GNDA
2. PHSUB
3. ENV!
4. PLT2
5. HSWP
8. VOFT
7. XTEST U

CN23 H

Fig. 5

Photo 3-1
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3. ATF Recording Current Adjustment

@ Purpose : To obtain the ideal recording current value.
@ Symptoms of Improper Adjustment : Sound is intermittent (tracking cannot be obtained) or noise is generated.

, L Measuring Device .
Measuring Device/Jig . DAT State Part to be Adjusted
Connection
@ Oscilloscope @ Oscilloscope @PLAY and REC modes @ RF unit
@ Test Tape MAIN Unit interior : VR305 (A head)
Level : SDA-102 CH1 : Bétween PLT2 VR302 (B head)
(TY-7111}) {CN23-4) and
Blank : SDA-302 GND A {CN23-1)
(TY-30B) CH2 : Between HSWP
NOTE : {CN23-5) and
Use an unused portion of tape GND A (CN23-1)
where RF signals have not been
recorded.

Adjustment Procedure

3. Stop the recording and rewind the recorded porticn of the
tape. Confirm that the levels of the reproduced waveform

|

Preparation |
} are within + 22 % of levels (a) and (b) recorded according

l

@ Set the test mode for adjustment of recording current

(Refer to Page 63.) to the procedure described in Step 1. (Refer to Photo 4-2.)

4. When the values are outside the standard, slightly turn

VR305 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 3.

5. Repeat Steps 3 and 4 and make adjustments until the
values are within the standard.

1. Play the level-use test tape (SDA-102) and record the [
voltage value at Points (a} and (b) on the waveform. |
(Refer to Photo 4-1.) |

2. Confirm that the blank tape has not been used or hasan |
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. |

Adjustment Diagram

Oscilloscope MAIN Unit
CN23 .
— RF Unit

1.GNDA | 11 ’
2. PHSUB | )

o | 3. ENV| m ‘ ('I.:I';)

""""" 4. PLTZ L VR305 (A head)
5. HSWP VR302 {B head) "
6. VOFT sw @ ®
7.XTEST i} Front
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Waveform

[ 1 : Reference

During Playback of Level Tape (SDA-102)

@ Oscilloscope Range CH1 : 0.5V/div., 2.5ms/div.
CH2 : 5V/div.

CH1
CN23-3
ENV

CH1
CN23-4
PLT-2

CH2
CN23-5
HSWP
(Trigger)

Photo 4-1

During Playback of Self-recorded Blank Tape

@ Oscilloscope Range  CH1 : 0.5V/div., 3ms/div. (PCM)
[CH1 : 100mV/div., 3ms/div] (ATF)
CH2 : 5V/div.,

CH1
CN23-3
ENV

CH1 r

CN23-4 a5 %

PLT-2 L

CH2
CN23-5
HSWP (Trigger)

AHead ' B Head

Photo 4-2

b 2 % (ATF)
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4. Error Rate Adjustment

@ Purpose : To reproduce the correct data.
@ Symptoms of Improper Adjustment : Units skips during playback, noise is generated, or meter does not oscillate.

, D Measuring Device )
Measuring Device/Jig ] DAT State Part to be Adjusted
Connection
@ Test Tape @ Error rate counter @PLAY mode @ RF unit
Error Rate Adjustment MAIN unit interior VR303 (SP)
Tape Connector : CN24 VR304 (HS)
: SDA-111 (SP) @ Oscilloscope
: SDA-112 (WSP) MAIN Unit interior :
@ Error Rate Counter CH1 : Between FLAG
(@ Oscilloscope] {CN24-3) and
GND D (CN24-1)
Adjustment Procedure
T
Preparation | [If the error rate counter is not used)]

| 1. Play the error rate adjustment tapes (SDA-111 and SDA-
112) and make adjustments so that the oscilloscope
waveform error flag is the same as that shown in Photo 5.
(Adjust until the error rate is as small as possible.)

@® Connect the error rate counter connector to CN24 inside
the signal processing unit and set the error rate counter
timer at 10sec.

SDA~112} and make adjustments so that the error rate

|
l
l
1. Play the error rate adjustment tapes (SDA-111 and ;
is as smail as possible. |

(

Adjustment Diagram

/
Main Unit
VR304 (HS)
VR303 (SP) \9 ‘ [::]
e Front CN24
1. GNDD
Oscilloscope 3. FLAG
4.C2
onz4 [
1 6532 4
L
FLAG » Front

Fig. 7
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Waveform

@ Oscilloscope Range CH1 : 2 V/div., 5 ms/div.
[During SPI]

Error Flag

- SRR R RS e ke e

When error rate
is1x107

Photo 5-1

Error Flag

When error rate
is2x 1072

Photo 5-2

Error'flag has been minimized.

When error rate
is5x 107

%

Photo 5-3
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10. IC INFORMATION

@ The information shown in the list is basic information and
may not correspond exactly to that shown in the
schematic diagrams.

B PDCO19A (1C3402: INTERFACE UNIT)

@® EFM Encoder IC

@ Pin Function

No. Name /0O Description
! DINY | Optical module correspondence data input terminal
2 DIN2 :
3 DINS | Coaxial input terminat
4 DiN4 | AES/EBU input terminal
5 DIRRC1 | RC oscillator input terminal
6 DIRRC2 O | RC oscillator output terminal
7 AVDD — | Analog current terminal
8 DIRRS I | VCO oscillation band adjustment input terminal
9 AGND — | Analog ground terminal
10 DIRVCO I | VCO free-running oscillation setting input terminal
11 DIRLPF O | PLL low-pass filter terminal
12 Vss - - | Ground ferminal
13 vDD - | +5V power supply terminal
14 DIRCK O | System clock output terminal for DIR
15 DIRBCK O | Bit clock output terminal for DIR
16 | DIRLRCK |.O | LR clock output terminal for DIR
17 | DIRDATA O | DIR demodulation data output terminal
18 { DIRWDCK O | Word clock output terminal for DIR
19 DiIRU O | U bit output terminal
20 DIRERR O | Data error or lock status monitor output terminal
21 OPTSW O | Optical m\o,dvule current—OFF signal output terminal
22 CJS_DATA | | | Clock jitter suppressor data input terminal
23 CJSBCK . 1 | Clock jitter suppressor bit clock inpuf terminal
24 { CJSLRCK | Clock jitter suppressor LR clock input terminal
25 | JITVCOIN I | VCO input terminal
26 | JITLPFO O | LPF output terminal
27 | JITLPFI { | LPFinput terminal
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No. Name 110 Description
28 JITPCO 0 Phase comparator output terminal

29 JITERR 0 Lock status monitor signal output terminal
30| DACDATA | O DAC data output terminal

31 DACBCK | O DAC bit clock output terminal

32| DACLRCK | O DAC LR clock output terminal

33| ADCDATA | | ADC recording data input terminal

34 ADCCLK | O ADC clock output terminal

35 ADCBCK | O ADC bit clock output terminal

36| ADCLRCK [O ADC LR clock output terminal

37| ADCSTBY | O ADC standby signal output terminat

38 XTALIN | | System clock input terminal

39| XTALOUT | O System clock output terminal

40 Vss - Ground terminal

41 vDD - +5 V power supply terminal

42 | DACCKOUT | O DAC system clock output terminal

43 1 ENCCKOUT | O CD decoder system clock oujcput terminal
44| CDDATA || CD decoder data input terminal

45 CDBCK I CD decoder bit clock input terminal

>46 CDLRCK | CD decoder LR clock input terminal

47 CDTX I Input terminal from the CD decoder output
48 DITOUT 0 Biphase modulation output terminal

49 TPG | For test use

50 RESET [ System reset input terminal

51 TP7 I For test use

52 CAS DRAM column address strobe signal output signal
53 OE 0 DRAM output enable signal output signal
b4 A8

! ! 0] DRAM address output terminal

60 A2

61 vDD - +5 V power supply terminal

62 - Vss - Ground terminal

63 Al

64 AO O DRAM address output terminal

65 AQ
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No. Name I/O Description
66 RAS (@) DRAM row address strobe signal output terminal
67 WR O | DRAM read/write signal output signal
68 DQ2 110
69 DQ1 I/O
DRAM data I/O terminal
70 DQ4 I/0
71 DQ3 /O
72 TPO
| | I For test use
74 TP2
75 TP3 o) For test use
76 | ENCVCOIN| | Encoder circuit clock input terminal
77 ENCLPFO | O LPF output terminal
78 ENCLPF! I LPF input terminal
79 ENCPCO | O Phase comparator output terminal
80 ENCERR | O Clock status monitor signal output terminal
81 TP4 0
For test use
82 TP5 I
83 RFDET I RF signal input terminal
84 RECEN I Recording permission signal input terminal
85| XSAMPLE | O Sample servo sample pulse signal output terminal
86 DETAT 0O 4T detection signal output terminal
87 DET3T (6] 3T detection signal output terminal
88 EFM 0 EFM signal output terminal
89 VDD - +5 V power supply terminal
90 Vss - Ground terminal
N ENCCK (¢] Encoding clock output terminal
92 EXTACK 0 ATIP sync notification signal output terminal
93 EXTSYNC | ATIP sync permission signal input terminal
94 | ATIPSYNC | | ATIP sync signal input terminal
95| SUBSYNC | O Subcode sync signal output terminal
96 CCB I CPU interface method switching signal input terminal
97 CE | CPU interface chip enable signal input terminal
98 CL ! CPU interface data transmission clock input terminal
99 Di | CPU interface data input terminal
100 DO 0 CPU interface data output terminal
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B PDG152B9 (IC503: MAIN UNIT)
@ System Controller IC

@ Pin Function

D-9601

No. Name 110 Description CPU Name
1 ENC3 1 Mechanism encoder output BIT3 input terminal PF3
2 ENCO 1 Mechanism encoder output BITO input terminal PF4
3 x256 O | 256/384 Fs clock selection control output terminal
Becomes "H" at the time of Fs = 32 (kHz) recording/playback (when ID2 of PCM-ID PF5
is "10". (Also becomes "H" at the time of Fs = 64 (kHz) WSP/WLP mode.)

4 x44PB 0 Master clock selection control output terminal
Selection and oscillation of the master clock at the time of Fs = 44.1 (kHz)recording/play- PF6
back. Clock oscillation with 'L". {Also becomes "H" at the time of Fs = 88.2 (kHz) WSP mode.)

5 x4832PB | O Master clock selection control output terminal
Selection and oscillation of the master clock at the time of Fs = 48/32 (kHz) recording/playback. PF7
Clock oscillation with L. (Also becomes "H" at the time of Fs = 96/64 (kHz) WSPWLP mode.)

6 D IN 0O Digital input recording mode monitor output terminal
Becomes "H" in digital input recording mode. Used for mute processing at the time PDO
of RX-PLL unlocked.

7 GNDD ! Connected to GND level. PD1

8 xDARST O | Audio block reset output terminal
Becomes "L" at the time of power ON, Fs, REC/PB switching and resets the audio block PD2
(A/D converter, D/A converter).

9 MLE 0 D/A converter mode set latch output terminal
Connected to the LATCH terminal (pin 20) of PD2029. The transmission data from PD3
the microcomputer are latched by the rising edge ( 1).

10! WSMODE | O | Audio block double speed mode switching output
A/D, D/A block switching is executed according to the operation mode. Becomes "H" at PD4
the time of WSP and WLP mode.

11 PBMUTE | O Playback mute control output terminal
Connected to the MUTE terminal (pin 1) of the signal processing LSI IC 501 PD5
{(HD49226AFS). Execution of muting (digital muting) ON/OFF control for
the playback output signal. Muting ON with "H".

12 LVDATA i Level meter data input terminal
Connected to the LVDATA terminal (pin 97) of the signal processing LS| IC 501 PD6
(HD49226AFS).

13 LVCK O | Level meter data clock output terminal
Connected to the LVCK terminal (pin 96) of the signal processing LS| IC 501 PD7
(HD49226AFS). The shift clock for level data reading every half frame is generated
for 8 pulses each in the sequence of L (ch) and R (ch) (for one frame each in WSP mode).

14 QDATA I. | CD Q data input terminal
Connected to the QDATA terminal (pin 68) of the signal processing LSI IC 501 PCO
(HD49226AFS).

15 QDCK O | CD Q data shift clock output terminal
Connected to the QDCK terminal (pin 87) of the signal processing LS| IC 501
(HD49226AFS). Generation of the shift clock for CD Q data reading by 8 pulses PC1
each in the sequence of TNO and INDEX.
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No. Name '{e; Description CPU Name
16 LPMODE | O LP mode selection output terminal
Connected to the LP terminal (pin 60) of the signal processing LSI IC 501
(HD49226AFS). Selection of the signal processing LS| operation mode at the time
of LP playback mode. "H" at the time of WLP mode. (WLP mode is the mode for PC2
haif-speed LP playback.) Becomes "L’ in the other LP, SP, and WSP modes.
(LP is the mode for double scan LP playback, and in SP and WSP mode, the status
of this terminal has no influence onto the operation.)
17 PLTL | PILOT level status monitor input terminal PC3
18 RF | RF signal YES/NO monitor input terminal PC4
19 CRLOCK | Capstan reel lock monitor input terminal PC5
20 DLOCK | Drum lock monitor input terminal PC6
21 PLLLOCK | Input terminal for DPLOCK monitor at the time of play and for PLLLOCK monitor
at the time of high~speed search PC7
22 | PHO
23 xINLEV | Rear panel input sensitivity DIP switch ON/OFF status input terminal’ PH1
24| xSRVRST | O Servo LS| reset output terminal
Connected to the RESET terminal {pin 61} of the servo LSI IC 601 (HD49228FS). PH2
The servo LS| is reset at the time of power ON/OFF and when switching from
search mode to another mode.
25 BRAKE | Drum brake control monitor input terminal PH3
26 RFMODE | O RF amplifier operation switching output terminal
Connected to the MODE1 terminal (pin 42) of the RF amplifier I1C 301 PH4
(HA12154MA). Becomes "H" at the time of WSP mode. Executes control of the
second amplifier of the RF amplifier and the equalizer.
27 TEST 0] Data strobe LS| test mode control output terminal
Connected to the TEST terminal (pin 54) of the data strobe LS| IC 504 {HD49229). PH5
Becomes "H’ at the time of VCO free-running adjustment mode
{at the time of test mode). At this time, the xSER terminal must be "H".
28 xSER 6] Data strobe LS| search mode control output terminal
Connected to the SEARCH terminal (pin 1) of the data strobe LSI 1C504 (HD49229). PHB
Becomes "L" at the time of search run modes like FF, REW, etc. At this time,
the TEST terminal must be "L".
29 RP 0] RF ampilifier recording/playback mode switching output terminal
Connected to the RECPB terminal (pin 39) of the amplifier IC 301 (HA12154MA)
as AND output with the output from the RECPB terminal {pin 24) of the signal PH7
processing LS| IC 501 (HD49226AFS). Executes control of recording/playback mode
switching for the RF amplifier IC. The output from this micrecomputer is for protection.
30 xRST /O | System reset terminal RST
" * level active. Connected to the output terminal (pin 5) of the reset IC 505 (M51957AL).
31 EXTAL | System clock oscillation ceramic clock connection terminal (input) EXTAL
An 8.38 (MHz) ceramic oscillator is connected between this pin and pin 40.
32 XTAL O | System clock oscillation ceramic clock connection terminal (output) - XTAL
33 Vss - GND terminal. Connected to ground. Vss
34 TX
NC 0 Not used terminal
35 TEX
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No. Name /O Description . CPU Name
36 AVss - | A/D converter GND terminal  Connected to ground. AVss
37 AVREF ~ | A/D converter reference voltage input terminal AVREF
Connected to the 5 (V) line.
38 LMUTE 0 Line muting control output terminal
Executes line muting {analog muting) ON/OFF control. Muting ON with *H". PAO/ANO
39 xOPRST 0] Operation contro! reset terminal
The operation control IC 3401 (PDG153A9) is reset with "L". "L" is put out at the PA1/AN1
time of power ON. “L" also is put out when the communication between operation
control {(IC 3401) and system control (IC 503) (PDG1562A8) is interrupted.
40 xOPREQ | O | Output terminal for communication requests to the operation control
The operation control starts communication with the system control at the PA2/AN2
dropping edge ( | ) of xOPREQ. "L" state exists during the communication
with the operation control.
41 LPRUN O | LP run mode monitor output terminal
Becomes "H" at the time of LP run mode (tape speed = 4.075 mm). PA3/AN3
{"L" at the time of SP, WSP, and WLP run mode.)
42 RSACK | Input terminal for communication permission from the RS422 control
The system control starts communication with the RS422 control at the edge PA4/ANA
of RSACK. Reversion is executed on completion of each byte of communication.
43 xADJ O | TACH adjustment mode output terminal
Output of "L" at the time of adjustment mode. PAS/ANS
44 TTOP | Input terminal for the tape top sensor output
Used as ANG (analog input). PAG/ANG
45 TEND | Input terminal for the tape end sensor output
Used as AN7 (analog input). PA7IAN7
46 FGS | Supply-side reel FG input terminal
Used as interrupt terminal {(CINT). PBO/CINT
47 CTRL O | Microcomputer data transfer mode input control signa-Microcomputer command control
signal output terminal PB1/6§6
Connected to the CTRL terminal {pin 2) of the signal processing LSI IC 501
(HD9226AFS) and the CTRL terminal (pin 3) of the servo LSI IC 601 (HD49228FS).
48 CCK 0] Serial data transfer clock output terminal
Used as the SCKO terminal. Connected to the shift clock input terminal of the device
(signal processing LSI, servo LS|, operation control, D/A converter, RS422 control)
controlled from the microcomputer by serial communication.
The serial clock period is 1.95 ( . s} for signal pracessing LSI, servo LS|, and operation PB2/SCKO
control, and it is 3.8 (  s) for the D/A converter. The interval clock period is 30.5 () for
signal processing LS|, servo LSI, and operation control, anditis 61 {u s) for the D/A
converter. {fex: @ 8.38 MHz}
49 CDATAO | Serial data input terminal (matched to the terminal name on the side of the signal
processing LSI. The data |/O direction is opposite to the terminal name.)
Used as SI0 terminal. Connected to the serial data output terminal of the device PB3/SIO
(signal processing LSI, operation control, RS422 control) controlled from the
microcomputer by serial communication.
50 CDATAI O | Serial data output terminal (matched to the terminal name on the side of the signal
processing LSI. The data I/O direction is opposite to the terminal name.}
Used as SO0 terminal. Connected to the serial data input terminal of the device PB4/SO0
(signal processing LS, servo LSI, operation control, D/A converter, RS422 control)
controlled from the microcomputer by seriai.communication.
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No.

Name

o]

Description

CPU Name

51

xRSREQ

Output terminal for communication requests to the RS422 control

The RS422 control starts communication with the system control at the
dropping edge ( } ) of SREQ. The level is "L" during communication with the
RS422 control.

PB5/SCK1

52

HUNT

Encoder hunting prevention output terminal
xOR output for LDM_ON and MDM_ON.

PB6/Si1

53

xDMUTE

Double speed digital output controf output terminal
Digital output prohibition with "L".

PB7/SO1

54

FSYNC

Frame sync signal input

Connected to the FSYNC terminal (pin 94) of the signal processing LSI {C 501
{(HD49226AFS). A pulse signal with a duty of 50 (%) and a period of 30 (ms} at the

time of SP mode, 60 (ms) at the time of LP mode, and 15 (ms) at the time of WSP mode.

PEO/ECO

55

POFF

Power OFF signal input terminal
This drops from "H" to "L" at the time of power OFF. The drop is monitored by
timer interrupt processing every 1.95 (ms}, and the power OFF routine is started.

PE1/ECT

56

OPACK

Input terminal for communication permission from the operation control
The system control starts communication with the operation control at the
edge of OPACK. Reversion is made after completion of each byte of communication.

PE2/RMC

57

xTEST

Test mode input terminal
Test mode with "L".

PE3/NMI

58

PADJ

TACH adjustment voitage output terminal
Used as PWM output terminal.

PE4/PWM

59

xEMP

De~-emphasis control output terminal
De-emphasis ON with "L".

PE5S/TO

60

NC

Not used terminal

PIO/INTO

61

CFG

Capstan FG input terminal
The rise edge is monitored by timer interrupt processing every 1.95 (ms),
and this is used to check for capstan emergencies.

PI1/INT1

62

HSWP

Head switching pulse input terminal
Used as interrupt terminal (INT2).

PI2/INT2

63

FGT

Take-up side reel FG input terminal
Used as interrupt terminal (INT3).

PI3/INT3

64

LDMON

Cassette cbmpartment loading motor control output terminal
ON/OFF control for the cassette compartment loading motor.
Loading motor ON with "H". :

P14

65

MLMCW

Mode motor, cassette compartment loading motor rotation direction control output terminal
Control of the rotation direction for the mode motor of the D_4 mechanism and the
cassette compartment loading motor.

Rotation in clockwise direction at the time of "H".

Pi5

66

MDMON

Mode motor control output terminal
ONJOFF control for the mode motor of the D_4 mechanism. Mode motor ON with "H".

P16

67

LDSTART

Cassette compartment loading start detection switch input terminal
Loading start with "H".

P17

68

xLDEND

Cassette compartment loading end detection switch input terminal
Loading completion with "L".

PGO

69

TLED

Tape top/end sensor LED control output terminal
ON/OFF control for the tape top/end sensor LED of the D_4 mechanism.
Flashing at the period of 3.9 (ms).

PG1
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No. Name o] Description CPU Name

70 SOLON O | Brake solenoid control output terminal PG2 '
ON/OFF control for the brake solenoid of the D_4 mechanism. Brake ON with "H".

71 xDMON 0] Drum motor control output terminal PG3
ON/OFF control for the drum motor of the D_4 mechanism. Drum motor ON with "L".

72 vDD - Positive power supply terminal VDD
Connected to the 5 (V) fine.

73 NC O Not used terminal NC

74 xCMON Capstan motor control output terminal
ON/OFF control for the capstan motor of the D_4 mechanism. PG4
Capstan motor ON with "L".

75 CMCW O | Capstan motor rotation direction control output terminal
Rotation direction control for the capstan motor of the D_4 mechanism. PG5
Clockwise (forward) rotation with "H".

76 THIN | Thin tape (9 ¢ m) detection switch input terminal
Connected to the tape thickness recognition hole detection switch of the PG6
D_4 mechanism. Becomes "H" at the time of thick tape (hole open).

77 RECINH Recording prohibition recognition hole detection switch input terminal PG7
Recording prohibition with "H".

78 xHALFIN [ Cassette half detection switch input terminal PFO
Cassette half present with "L".

79 ENC1 I Mechanism encoder output BIT1 input terminal PF1

80 ENC2 I Mechanism encoder output BIT2 input terminal PF2
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Il PDG153A9 (1C3401: INTERFACE UNIT)
@ Mode Controller IC
@ Pin Function

No. Name /0 Description CPU Name
1 PE3/INT3
2 RMSIG | Remote control signal input terminal

Used as RMC terminal. PE4/RMC
3 Connected to GND. PES
4 PE6
5 S1 0] TC9246F (IC 3404) control serial data output terminal PE7/TO
6 S2 0] TC9246F {IC 3404) control serial clock output terminal PBO/CINT
7 M1 O | TC9246F (IC 3404} clear signal output terminal PB1/CSO
8 CCK I Serial data transfer clock input terminal
Used as SC terminal. Connected to the shift clock output terminat of the system control. PB2/SCKO
The serial clock period is 1.9 {« s), and the interval clock period is 30.5 ( s s).
9 CDATA! | Serial data input terminal
Used as Sl terminal. Connected to the serial data output terminal of the system control. PB3/SI0
10 CDATAO o) Serial data output terminal PB4/SO0
Used as SO terminal. Connected to the serial data input terminal of the system control. ’
11 CL 0 PDCO019A (IC3402) control serial clock output terminal PB5/SCK1
12 PB6/SI1
13 Dl 0 PDCO019A (IC3402) control serial data output terminal PB7/SO1
14 KSO | Key scan data input terminal 0 PCO/KRO
15 KS1 | Key scan data input terminal 1 PC1/KR1
16 KS2 ! Key scan data input terminal 2 PC2/KR2
171 DOWN.C | | Down-conversion ON/OFF selection switch input terminat PC3/KR3
H = Down-conversion OFF L = Down~-conversion ON
18 TEST | Test terminal PC4/KR4
19 PC5/KR5
20| WIRELESS | | Wireless remote control prohibition selection switch input terminal
H = Wireless remote control operation possible PC6/KR6
L = Wireless remote control operation not possible
21| OUTLEVEL]| 1 Output level selection switch input terminal :
H=+4dBV L =~10dBV PCTIKRT
122 INPUT | Recording input switching switch position input terminal
Used as ANO (analog input).
Set to COAX input with 0 to 0.8 (V), AES/EBU input with 0.8 to 2.0 (V), analog input PAO/ANO
with 2.0 to 3.75 (V), and to intermediate position with 3.75 to 5 (V). {The respective
voltages are the standard values at the time of VDD 5 (V).]
23| COPYFLG | | COPY-ID setting switch position input terminal
Used as AN1 (analog input).
Set to PROH (prohibition) with 0 to 1.25 (V), PERMIT (permission} with 1.25 t0 3.76 (V), PA1/AN1
and ONCE (permission only once) with 3.75 to 5 (V). [The respective voltages are
the standard values at the time of VDD 5 (V).]

84




D-9601

No. Name 0] Description CPU Name

24 | FSSELECT | | Recording mode switching switch position input terminal
Used as AN2 (analog input).
Set to 88 kHz with 0 to 0.5 (V), 96kHz with 0.5 t01.3 (V), 48 kHz with 1.3t0 2.5 (V), X2 copy | PAZ/AN2
with 2.5 to 3.65 {V), 44 kHz with 3.65 to 4.5 (V), and intermediate position with 4.5 to 5 (V).
[The respective voltages are the standard values at the time of VDD 5 (V).]

25 WIRED i Wired remote control input terminal
Used as AN3 (analog input).
Becomes OFF with 0 to 1.25 (V), REC with 1.25 t0 1.75 {V), MS+ with 1.75 10 2.25 (V),
PAUSE with 2.25 to 2.75 (V), FF with 2.75 to 3.25 (V), REW with 3.25 t0 3.75 (V), PAS/AN3
MS- with 3.75 to 4.25 (V), PLAY with 4.25 t0 4.75 (V), and STOP with 4.75 to 5 (V).
[The respective voltages are the standard values at the time of VDD 5 (V)]

26 FO O | VCO control output terminal 0
H = Oscillation stop L = Oscillation PA4/ANA

27 F1 O | VCO control output terminal 1
H = 24 MHz oscillation L = 22 MHz oscillation PAS/ANS

28 PAB/ANG

29 PA7/AN7

30 xRST /O | System reset terminal o
"L" level active. RST

31 EXTAL I System clock osciltation ceramic oscillator connection terminal {input) EXTAL
An 8.38 (MHz) ceramic oscillator is connected between this pin and pin 32.

32 XTAL O | System clock oscillation ceramic oscillator connection terminal {output) XTAL

33 Vss - GND terminal Connected to GND. Vss

34 XCOA 0] Digital input terminal switching output terminal PDO/SO
H = AES/EBU input L = COAX input

356 XDC 0 Down—conversion control cutput terminal PD1/S1
H = Down-conversion OFF L = Down-conversion ON

36 C6 0 CS8402A-CS{IC3406) control output terminal PD2/S2
H=48kHz L =44.1kHz 32 kHz

37 c7 O | CS8402A-CS(IC34086) control output terminal PD3/S3
H=44.1 kHz L =48 kHz, 32 kHz

38 EMO (6] CS8402A-CS(IC3406) control output terminal PD4/S4
H = Emphasis L = No emphasis

39 EM1 0] CS8402A-CS(IC3406) control output terminal PD5/S5
H = No emphasis L = Emphasis

40 XDHS O | Double speed interface control output terminal PD6/S6
H = Normal speed L = Double speed

41 DHS 0] Double speed interface control output terminal PD7/S7
Pin 40 reversion output

42 PFO/S8

43 SO 0 FL segment signal output terminal 0 PF1/S9

| | I I
49 S6 FL segment signal output terminal 6 PF7/515
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50 s7 @) FL segment signal output terminal 7 S16

5|4 S1l 1 FL segment slignal output terminal 11 SZ!O

55 S12 @] FL segment signal output terminal 12 T15/S21

5l7 S1|4 FL segment slignal output terminai 14 ™ 3/1823

58 T12/524

59 T11 O FL timing signal output terminal 11 T11/825

612 T]8 FL timing signal output terminal 8 T8/|828

63 T7 O FL timing signal output terminal 7 T7

7|0 TIO FL timing signal output terminal 0 Tlo

71 VREF

72 vbD - Positive power supply tgrminal VDD
Connected to the 5 (V) line:

73 NC - Connected to the & (V) line. NC

74 MCK @] Shift clock output terminal for memory communication PGO

75 MDA [0 | Data /O terminal for memory communication PG1

76 CE PDCO19A (IC3402) control serial communication enable output terminal PG2

77 OPACK Output terminal for communication permission signal to the system control PG3

78 xOPREQ | {S\Sp:é ';esrmr;?mg; ggrnr:]rp}:lnm?g;w request signal from the system control PEQ/ECO/INTO

79 PE1/EC1/INT1

80 PE2/INT2
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@ RS422 Micro—computer
@ Pin Function

D-9601

No. Name /O Description CPU Name
1 _— PA1/A9
2 _ PAO/A8
3 _— PB7/A7
4 —_— PB6/AG
5 — PB5/A5
6 _— PB4/A4
7 _ PB3/A3
8 —_— PB2/A2
9 _ PB1/A1
10 — PBO/AQ
11 TEST | Test terminal pPC7/D7
12 TEST I Test terminal PC6/D6
13 INT/EXT I RS422 return line selection switch input terminal

Selection of output of the return message of this unit or the return message of another PC5/DS

connected unit.

H = INTERNAL (this unit) L = EXTERNAL (other unit)
14 |SONY/ESBUS | RS422 protocol selection switch input terminal

H = SONY protocol L = ES-bus PC4/D4
15 MNUM4 | Machine number selection switch input terminal 4 PC3/D3
16 MNUM3 | Machine number selection switch input terminal 3 PC2/D2
17 MNUM2 | Machine number selection switch input terminal 2 PC1/D1
18 MNUM?1 | Machine number selection switch input terminal 1 PCO/DO
19 e PD7/HALT
20 — PD6/BRQ
21 —_ PD5/BAK
2| —— PD4/SYNC
23 _— PD3/C
4| — PD2/EDS
26| — PD1/MWR
26| — PDO/RD
27 —_— PH7
28 CDATAI ] Serial data input terminal PH6/SI

Used as Si terminal. Connected to the system control serial data output terminal.
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No. Name /0O Description CPU Name
29 CDATAO | O Serial data output terminal
. Used as SO terminal. Connected to the system control serial data input terminal. PH5/SO
30 CCK | Serial data transmission clock input terminal
Used as SC terminal. Connected to the system control shift clock output terminal.
The serial clock frequency is 1.9 (« s), and the interval clock frequency is 30.5 (x s). PH4/SC
31 - Connected to ground. MP
32 xRST /O System reset terminal "L level active. ﬁ
33 Vss - GND terminal Connected to ground. Vss
34 XTAL O System clock oscillation ceramic oscillator connection terminal (output) XTAL
356 EXTAL | System clock osqillation ceramic osciilator connection 'germinal (input) EXTAL
Connect a ceramic oscillator of 9.83 (MHz) between this pin and pin 34.
36 —— PH3/PWM1
37 _— PH2/PWMO
38 TXD 0] RS422 tyansmission ferminal o PH1/TXD
Transmission of a start-stop sync type serial bit signal (baud rate = 38.4 kb/s).
39 RXD i RS422 reception terminal
Reception of a start-stop sync type serial bit signal (baud rate = 38.4 kb/s). PHO/RXD
40 AVss - A/D converter GND terminal AVss
Connected to ground.
41 AVREF - A/D converter referencg voltage input terminal AVREF
Connected to the 5 (V) line.
42 AVDD - A/D converter positive power supply terminal AVDD
Connected to the & (V) line.
43 —_— PF7/AN7
44 JE— PFG6/ANG
45 _ PFS/ANG
46 —_— PF4/AN4
47 —_— PF3/AN3
48 —_— PF2/AN2
49 S PF1/AN1
50 — PFO/ANO
51 _ PI3/CINT1/INT1
52 _ PI2/ECY
53 xRSREQ :g?eurtrjgwel?sii;%rl communication request signal input from the system control PI1/CINTO/INTO
54| —— PIO/ECO
55 —_— PG7
56 e PG6
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No. Name /O Description CPU Name
57 PG5/TO1
58 — PG4/TO0
59 PG3/EC3
60 SEL2 O RS422 transmission circuit switching output terminal

Fixed to "L". PG2/EC2
61 SEL1 (0] RS422 return line circuit switching output terminal

H = EXTERNAL L = INTERNAL PG1
62 RSACK O Output terminal for a communication permission signal to the system controi PGO
63 PE7/Yd
64 _— PE6/Yc
65 —_— PE5/Yb
66 _— PE4/Ya
67 —_— PE3/Xd
68 —_— PE2/Xc
69 _ PE1/Xb
70 e PEO/Xa
71 NM! Connected to the 5 (V) line. /m
72 vDD - Positive power supply terminal

Connected to the 5 (V) line. VDD
73 Vss - GND terminal

Connected to ground. Vss
74 NC - Connected to the 5 (V) line. NC
75 _ PA7/A15
76 —_— PAB/A14
77 | —— PA5/A13
78 e PA4/A12
79 —_— PA3/AT1
80 _— PA2/A10
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Bl SYSTEM CONTROL SECTION
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B A/D, D/A SECTION
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B DIGITAL I/O SECTION
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12. FLOW CHART
12.1 MECHANICAL MODE TRANSITION DIAGRAM

REV PLAY

REV
PLAY/PAUSE

o ( Revew

reverse

FWD
PLAY/PAUSE REC/PAUSE

FWD PLAY

CUE
AFREC REC

forward
stop

|

‘ STBY ’
stand-by
12.2 ENCODER PATTERN

@ STBY — TH WAIT (Threading Wait) — UN TH WAIT (Unthreading Wait) — STOP —~ FWD — REV

%2
f |
TH UN-TH
STBY WAIT WAIT STOP FWD  REV
s fo | S B T I
Encoder
méchanical ENC3 ON - r 'QFE" T TTr-
reference 0°
ENC2 | ON Lo ___OFF . ___| 1__11__J1]loN
ENC1 |[OFF || __| ON OFF ]| _ _lON
@) enco [OFFLLON[[ . ._OfF ____. on [Tore] | on | fowe
i CODE 3 |2l 6 |7 5 40 ¢ Ip F [El A 18[9
DECODE[ o |1 2 |3 4 5 6 7] 8 9] A [BC
-28° -6° Q° 20° 26° 132° 138° 160° 166° 191°197° 217° 230°
E 223°
Reference
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12.3 POWER ON
Cassette Tape Loaded — STOP
Cassette Tape Unloaded — STBY (standby, unthreading)

31 Set the STBY mode, then STOP mode.
#2 = STOP indicates the range of %2 on page 95.

RF amplifier switches

to PB {playback) mode.

{

& Protective

Servo ALL OFF
(all motors are OFF)

Is the cassette
tape loaded ?

Mode motor ON :
To Encoder STBY

Is the encoder
STBY ?

Mode motor OFF

What maode
is the encoder
set ?
X2

=STOP

< STOP

Mode motor ON :
To Encoder STOP

Is the encoder
STOP ?

Mode motor OFF

End

26

%1

Maode motor ON :
To Encoder STBY

Is the encoder
STBY ?

Mode motor OFF

Mode motor ON :
To Encoder STOP

Is the encoder
STOP?

Mode motor OFF

End
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12.4 STOP — PLAY

Start

RF amplifier switches to AFT servo ON
PB (playback} mode.

|

Brake solenoid ON

!

Drum motor ON

Y

Is the drum servo
phase locked ?

Capstan motor X1 ON FWD

Mode motor ON :
To Encoder FWD

Is the ATF servo locked ?

Is the encoder FWD ?

Muting is released.

Mode motor OFF

End

Is the drum rotation
speed 2000rpm ?

Brake solencid OFF

a7
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12.5 STOP — FF, REW

28

Start

RF amplifier switches
to PB (playback) mode.

Is the tape
winding count calculation
finished ?

YES

Tape winding
count calculation
X 16 CUE, REVIEW

b

Brake solenoid ON

Drum motor ON

Is the drum rotation
speed 2000rpm ?

Brake solenoid OFF

1

Reel servo ON

End

STOP

&

CUE, REVIEW

'

STOP and
Mechanical mode
transition

The encoder position remains at STOP.



12.6 OPEN — CLOSE — STOP

End

D-9601

Cassette control
loading motor ON

Is the loading
END SWON 2

Cassette control
loading motor OFF

Is the cassette
tape loaded ?

Mode motor
ON : To Encoder
TH WAIT

Is the encoder
TH WAIT ?

Mode motor OFF

1

Capstan motor
REV X4 ON

Is 500ms elapsed ?

Capstan motor
FWD X8 ON

NO

Is 100ms elapsed ?

Mode motor
ON : To Encoder
UN TH WAIT

Is the encoder
UN TH WAIT 2

Mode motor OFF

!

Capstan motor OFF

!

Mode motor
ON : To Encoder STOP

Is the encoder
STOP ?

Mode motor OFF

End
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13. DAT CASSETTE TAPE OPERATION DESCRIPTION

When the cassette tape placed on the tray is slid into the
main body, the protrusion at portion ® on the plate contacts
portion of the tape. As shown in Fig. 13-1, the claw of
portion ® is pushed up while the tape passes the protrusion
on the plate. The protrusion on the plate then contacts the
notch of the slider, and the slider gradually opens as shown
.in Fig. 13-1 as the tape enters the main body. At this point,
when the claw of the tape moves down into the Hall in portion
© of the slider, the slider is retained open. Then, when the
container moves down to mount the tape, the tape lid
contacts the sensor bracket of the mechanical unit, pushing
the lid up. At this time, portion @ of the lid contacts portion
® of the brake lever to remove the brake lever from the reel,
so that the tape will be free.

Brake Lever

Sensor Bracket

Brake Lever

Fig. 13-2 Brake Release

Lid Tape
[ Tray
] <
R L i
LN 5/
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14. DAT MECHANICAL UNIT OPERATION DESCRIPTION

14.1 OUTLINE OF MECHANICAL SECTION

The mechanical section of this machine consists of driving
DD motors each for the drum and the capstan, mode switch
DC motor, plunger for ree! brake ON/OFF. The mechanical
status is detected by a 4-bit rotary encoder to control the
mode change motor. (Fig. 14-1)

Capstan

Drum
DC Motor

© o}
O
O
O o O/ /Ne
@) O Plunger
O lo O O
O o) O
-

Rotary Encoder

Fig. 14-1

Fig. 14-3 STOP or FF/REW Mode

14.2 BASIC MECHANICAL UNIT MODE

The mechanical unit uses the following four basic modes:

@ Unthreading mode (Fig. 14-2)

@ STOP mode (Fig. 14-3)

® PLAY mode (Fig. 14-4)

@ FF/REW mode (Fig. 14-3)
[Although the mechanical operating state is the same as
in the STOP mode, the reel is rotated by the capstan motor
during brake OFF (plunger OFF} in the FF/REW mode.]

Fig. 14—4 PLAY Mode
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14.3 MODE CHANGE

The mechanical mode is changed as follows. The driving _ r Power motor assembly @ J
power transmission path of the power motor assembly

{mode change motor) is shown in Fig. 14-5. *

[ Worm gear @ l

v

[ Worm wheel ® l

v
r Encoder assembly |4——-I Driving gear @ |

Y v

i Cam ® | l Interval gear ® I
v v
r Hard brake I FDriving lever @I l Pinch operating arm | r Mode plate @ J
I Gear and driving arm for each threading l

Fig. 14-5 Power Transmission Path Block Diagram

14.3.1 Unthreading Mode — STOP Mode (threading mode)

1. In the unthreading mode, the mechanical section is in the 2. When the cassette tape is loaded, the cassette detection
state shown in Fig. 14-6, in which the slider L assembly 2, switch is turned ON. Then, power motor (D starts rotating,
R assembly @, pinch arm assembly @, and pull-arm and hard brake @ fixes R-side reel setter .
assembly @ are located on the front side. (See Fig. 14-9.)
Slider L Assembly @ Slider R Assembly @

)
0 8 @ O Power Motor D
|
TR Arm Assembly @ % Pull-arm Assembly @
| g’ -
§}
=) G U
Pinch arm Assembly @
L-side Reel Setter @ - - R-side Reel Setter ®
o o

T ]
Cassette Detection Switch Cassette Detection Switch

NOTE: View from the top : hereinafter indicated Top

Fig. 14-6 Unthreading Mode
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3. Power motor (D rotates counterclockwise as shown in Fig.
14-7. The power is transmitted to worm gear ®, worm
wheel ®, and driving gear @ under the reel base
assembly in that order.

Power Motor @

Worm Gear @
Driving Gear ® Worm Wheel @
Fig. 14-7 (Top)

4. In the this power transmission method, driving gear @ According to this motion, the power is transmitted to the arm
rotates in the direction indicated by the arrow shown in Fig. driving gears. Pull-arm assembly @ and threading arm L
14-7. (See Fig. 14-8 for the following.) Cam @® rotating rotate counterclockwise and threading arm R @ rotates
synchronously with driving gear @ is directly connected to clockwise to start threading. Threading arm L (0 and slider L
the upper side of driving gear @ and also rotates in the assembly @ are linked via link L @; the rotational power of
arrow direction. The driving power of driving gear @ is threading arm L generates the linear motion of slider L
output to two systems of interval gear ® and cam ®. assembly @. Threading arm R @ aiso produces the same
Interval gear ® performs the intermittent operation and is results.
stopped until the STOP mode is set. Driving lever @
interlocking with cam ® rotates about 135° from the Slider L Assembly @

hreading state shown in Fig. 14-8.
unthreading in g Slider R Assembly @

Pull~arm Assembly @

Threading Arm L @
LinkL @

Threading Arm R @

/ T
Mode Plate ® Driving Lever @
NOTE: View from the bottom side: hereinafter indicated Bottom

Fig. 14-8
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5. As threading arm L @ and R @ rotate, both slider L
assembly @ and R assembly @ move along the groove of
the mechanical chassis. As pull-arm assembly @ rotates, Threading Arm L
pinch arm assembly @ is pulled and starts rotating (see Slider R Assembly @
Figs. 14-10 and 14-11). {At this time the tape is extracted
from L-side reel setter @ by sliders L @, R @, and pull-
arm assembly @.)

Slider L Assembly @

Link R @ Link L @

Pull-arm Assembly @

Driving Lever @
= |
Hard Brake @®

0
0o @]

Interval Gear ®

Mode Plate @
Fig. 14-9 (Bottom)

6. As driving gear @ rotates, sliders L @and R @ are press- Then, hard brake @8 stopping R-side reel setter @ goes OFF
fit into the groove of drum base @) pull-arm assembly @9 to rotate the drum, completing the threading operation.
is press—fit into sensor bracket R @. At this time, if sliders
L @, R @), and pull-arm assembly @ stop, driving gear @
continues rotating because it provides the specified press—
fit force by the force of the spring in each gear.

Slider R Assembly @

Pull-arm Assembly @ Drum Base @ Sensor Bracket @

TR arm Assembly @

L-side Reel Setter @ R-side Reel Setter ®

Fig. 14-10 Unthreading State (Top) Fig. 14-11 STOP State (Top)
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14.3.2 STOP, PLAY, REV, FF-REW Operations

1. When the STOP state shown in Fig. 14-11 is set, the gear

mode is as shown in Fig. 14-9. At this time, driving lever
@ is stopped and interval gear ® can be rotated.
Rotation of interval gear 6 moves mode plate @ to the left
and right. This motion of mode plate ® determines the
mode. Rotation of driving gear @ causes interval gear ®
to rotate so that mode plate @ will move to the left side
viewed from the top, in Fig. 14-12. The motion of mode
plate @ is classified into four points as shown in Fig. 14—
12 viewed from the bottom. As mode plate @ moves,
clutch drum shown in Fig. 14-13 moves up and down
to rotate REV brake @ and TR lever @® (Fig. 14-14).

Clutch Drum

ldler Gear &)

i Driving Gear Assembly @

Fig. 14-13

Pinch Press—fit Spring @ Pinch Arm Assembly @

STOP state PLAY State

Fig. 14-15

Pinch Arm Assembly @

However, for the pinch roller press—fit, the power is
transmitted by cam (& coaxial and synchronous with driving
gear @ from the bottom side to the top side of the mechanical
chassis; cam ® — pinch operating arm ® {linked with pinch
arm assembly and pinch press—fit spring @ — pinch arm
assembly @ shown in Fig.s 14-15 and 14-16. When cam ®
rotates in the direction indicated by the arrow, pinch arm
assembly @ rotates in the press—fit direction.

Mode Plate

STOP

PLAY Unthreading State

Fig. 14-12

ldler Gear

Main Brake @

TR Lever/@ Clutch Drum ®  REV Brake @
Fig. 14-14

Fig. 14-16



)-9601

2. Although clutch drum moves up/down depending on
the motion of mode plate @, driving gear assembly @ is
limited in torque as shown in Fig. 14~13 (page A~) by the
mechanism of the felt clutch placed between upper and
jower gears. Downward motion of clutch drum (9 causes
the upper and lower gears to be directly connected,
activating FF/REW.

3. Main brake @ works only when plunger 60 is ON. When
the plunger is ON, clutch drum @@ is freed via change lever
@). |dler gear 6D oscillates to the left and right by the power
transmitted from capstan @ by belt @ and transmits the
power to the reel set. (See Figs. 14-14 and 14-17.)

4. The following shows the operations in each mode: (See
Table 1.)

Belt @

Capstan & O

j
i |
;\\\17/1
_,_-"e Plunger @
- \ \l :
[]
o
.‘ ) Main brake @
N\
Change lever &)
Fig. 14-17 (Bottom)
Pinch Roller Press—fit Clutch Drum REV Brake TR Lever
STOP OFF Down (locked) OFF STOP state
FF. REW OFF Down (locked) OFF STOP state
{search mode)
PLAY. REC
CUE. PAUSE ON Up (free) OFF PLAY state
REVIEW ON Up (free) ON STOP state
Table 1 Operation Matrix
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14.3.3 STOP Mode — Unthreading Mode

The basic operation is the reverse operation from the
unthreading mode to the STOP mode. The main difference is
to wind the tape into the cassette case.

1.

2.

Power motor @ rotates for a short time and fixes R-side
reel setter @ by hard brake @.

Power motor @ rotates to start moving slider L and R
assemblies @ and @), pull-arm assembly @, and pinch

D-9601

3. When all the guides are housed in the cassette tape case,
power motor D stops. For a while after the motor stops,
L-side reel setter @ is rotated to completely wind the
tape, then the capstan motor is stopped to stop L-side reel
setter @.

4. Power motor (D is rotated to release hard brake @ locking
R-side reel setter @), and power motor (D is stopped to

arm assembly @ (trying to return by the spring force) terminate the operation.
forward to the unthreading position along the groove, and

simultaneously to rotate capstan @3, so that power is

transmitted to L-side reel setter @ via idler gear @.

Thus, guides move from the STOP position to the

unthreading position while L-side reel setter {4 winds the

tape.

14.3.4 Tape Pass

The following diagram shows the path as the tape is wound
from L-side reel setter @ to R—side reel setter @ in PLAY
mode. The tape is shown by the thick line in the diagram.

#3 Entry-side Inclined Guide ¢ i+ side Inclined Guide

Drum

#2 Entry-side Roller Guide / / / #5 Exit-side Roller Guide
V4

Capstan/Pinch Roller

0\ ! 0
O

#6 Pull-arm Guide
TR Arm post

#1 Fixed Guide

NT |©
\

l R-side Reel Setter @

L-side Reel Setter @

Fig. 14-18 (Top)
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15. DIAGNOSIS METHOD
15.1 IN REGARD TO THE DIAGNOSIS METHOD FOR PCB ASSY

m Diagnosis preparations for main unit and
interface unit

1. Remove the bonnet. 7. Raise the MAIN unit. {Fig. 3) .
2. Remove the rear panel. (Remove the four screws marked Use the clip on the rear panel side of the INTERFACE unit
< at the side of the rear panel and the three screws at the to connect the INTERFACE unit and the MAIN unit.

8. Stand the unit against the rib of the panel stay.

bottom.)
Please be careful, as the three rubber spacers at the rear
of the MAIN unit may come off when the MAIN unit is
raised.
INTERFACE Unit
<~ ﬁ/
Screws

MAIN Unit
MAIN Uunit

Fig.1

5. Remove the INTERFACE unit connectors CN3301
(ANALOG IN), CN3305 (ANALOG OUT), CN3302
(connector from the VR unit), and CN3306 (connector
from the HEADPHONE unit).

6. Cut the binders (4 places).

CN3301  ¢N3202

Binder Fig.3

MAIN Unit

Fig.2
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15.2 IN REGARD TO THE SELF-DIAGNOSIS/ERROR HISTORY DISPLAY FUNCTION

The self-diagnosis function is the function for display of the
error symbol on the PNo display part of the front panel when
the PEAK RESET key is pressed at the time of error-
occurrence.

As the error data are stored in the memory, the error symbols
again can be displayed by executing the following operations
even when the power cable has been disconnected from the
power outlet (error history display function).

Error history No. (01 to OE: Hexadecimal)
(However, OA and 1A are displayed as O_ and

error

Microcomputer mode
1_) at the time of the

1. Enter test mode by bringing pin 7 (XTEST) of the MAIN unit
connector CN23 to L level {ground). At this time, [PGM]
will be displayed flashing.

2. Enter error history display mode by pressing the CHECK
key on the remote control.

~ In error history display mode, display on the FL is made as
shown in the following figure.

SP/LP at the time
of the error

Fs (kHz) at the time of
the error

~dB OO 50 a0 8

20 2
= 5 8 B B B § } ] (0 8 F 0 ¥ 1 |
3§ R L § . § 1 ] L0 § 3} ] __ ]

o OVER 1D MODE » START BB

— WRITE P gSKiP B
Foc  ERASE PEND ==
= AUTO P CHAR

Error symbol

* When the error history contains no data (when not even a
single error has occurred), "NOERR" will be displayed
flashing for 3 sec and the unit will not enter into error
history display mode.

* On entry into error history display mode, the most recent
error will be displayed.

* Please refer to the following tables for error symbols,
mechanism mode, and microcomputer mode.

3. The MS+/- key can be used to follow the error history in
both directions. The error history No. "1"is the oldest error,
ad the error with the highest number is the most recent
error. The error history can memorize a maximum of 30
errors.

4. When the ID MODE key is pressed while the MUTE key
is being pressed, the error history will be cleared (all error
history data will be erased).

5. The error history display is ended when the XTEST terminat
is brought to H level (5 V) or by switching to a different test
mode (TACH adjustment etc.).

Mechanism mode at
the time of the error

e In regard to the mechanism mode

Mechanism Mode Contents
01 Standby
02 STOP
03 Forward PLAY
04 Reverse PLAY
05 CUE
06 REVIEW
07 Forward PLAY/PAUSE
08 Reverse PLAY/PAUSE
09 FF
o_ REW
0B REC
oC REC/PAUSE
0D AFREC
OE Emergency
OF Reset
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e Inregard to the error symbols

Error symbol

Contents

Occurrence condition

Estimated cause

1

Abnormal drum
rotation error

The HSWP signal has not been generated for 2
sec at the time of drum rotation start-up.

The drum does not rotate.

e Tape sticking at the time of dewing etc.

o Defective contact of CN3, tape entanglement
o Defective motor drive

o Entry of foreign matter, defective drum motor
o Defective drum FG amiplifier circuit

capstan error

not been generated for 2 sec.

2 The HSWP signal has not been generated for | Abnormal drop of the drum speed
0.48 sec at the time of FF/REW (< 125 rmp). e Large tape load
3 The drum servo lock ha_ls been unlocked for 0.12 Drum servo deviation
sec at the time of constant drum speed. e Large tape load
o Tape sticking
o Noise in the drum FG
At the time of PLAY/REC/CUE/REVIEW (< x18), The reel base is not rotating.
4 Abnormal reel : . . . )
- either reel pulse has not been generated for 5 e Defective mechanism, tape is being spit out.
rotation error . . L2
sec. e Defective reel pulse generation circuit
5 At the time of x16 CUE/REVIEW, either reel
pulse has not been generated for 1.25 sec.
At the time of FF/REW, either reel pulse has not
6
been generated for 15 sec.
7 Abnormal At the time of PLAY, the capstan FG pulse has The capstan motor does not rotate.

o Defective contact of CN4

@ Defective motor driver

e Entry of foreign matter, defective drum motor
o Defective capstan FG amplifier circuit

e In regard to the microcomputer mode

Microcomputer | Processing contents Microcomputer | Processing contents Microcomputer | Processing contents

mode mode mode
10 STOP processing 20 +MS processing 40 Start ID post recording
11 PLAY processing 21 —MS processing 41 Skip ID post recording
12 Reverse PLAY processing 22 Track number search 42 Start, skip erasing

processing
13 CUE processing 23 ATIME search processing 43 End ID erasing
14 REVIEW processing 24 Numerical input at the time 44 End 1D recording
of STOP
15 FF processing 25 PLAY/PAUSE numerical input 45 Post recording mode
. transition
16 REW processing 26 Program check processing 80 Recording processing
17 PAUSE processing 27 End search 81 REC MUTE processing
18 Tape end processing 28 STOP —» REC pause 82 REC/PAUSE processing
19 Tape top processing 29 Start ID post recording 83 Start ID post recording
1_ Tray close processing 2_ Skip 1D post recording 84 Skip ID post recording
1B Tray open processing 2B Start, skip erasing 85 End ID erasing
1C Cassette loading processing 2C End ID erasing 86 STOP — REC pause
1D Cassette eject processing 2D End 1D recording 87 REC monitor processing
1E Tape threading processing 2E PB mode transition 88 REC mode transition
1F Power ON initialization 2F Emergency
processing
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1. DAT FORMAT

The standard mechanical system of DAT (digital audio tape
deck) is a helical scan system that winds tape over a 30-mil-
limeter diameter drum at a 90-degree angle. Two heads on
the drum have azimuth angles of %20 degrees. Therefore,
these heads are aligned obliquely (6 degrees 22 minutes) ver-
sus the track on the tape without a guard band as shown in

Fig. 2.

#3 entry — side inclined guide

#2 entry — #4 exit —side inclined guide
side roller guide Drum / #5 exit—side roller guide
Q '! OJ)_capstan/pinch roller
#6 pult —arm guide
TR arm post -

#1 fixed guide/

L

7 y
L —side reel setter R —side reel setter

Fig. 1 DAT Tape Motion Diagram

A wrap angle of 90 degrees versus the drum means that the
two heads only make contact with the tape at 90-degree in-
tervals during one rotation of the drum. Therefore, the play-
back RF waveform is not continuous like the waveform of a
VTR and becomes intermittent (see Fig. 3).

Consequently, RAM is used as a data processor because
compression of the time base is necessary during recording,
while expansion of the time base is required during play-
back. DAT has four modes that can record and playback.
The standard mode has a sampling frequency of 48kHz,
quantization law coding of 16 bits, and a tape speed of 8.15
millimeters per second. Additionally, there are two play-
back modes dedicated to the playback of prerecorded tapes.
The difference in these two modes lies in the track pitch.
The normal track.mode has the same width as the record
and playback modes, while the wide track mode has 1.5
times the width of normal track mode.

Sub-code  Sub-code
ATF ATF\ Clock

Sub-code ATE

N I
, [ [
Track Pitch Voltage Kl L1l (MAIN || ;'
13.591,&4’"}5 M : ! DATA) l' l
AN | | ‘AHead | [| .
eto "~ 4 622'59.5 / I o ] %
£ %E S S N ATF — ] 180°
:; § ® Azimuth Angle +20° Time and Rotary Angle
clT g ATF 1 1
Lol [}
28 Rotary Head Fig. 3 RF Signal (Play Back)
o | 82 Motion (3.133m/s)
ks ~ ]

<——=1 Tape Motion (8.15mm/s)
Fig. 2 DAT Tape Format

DAT employ the following new features which household

videotape recorders lack.

(1) Tape wrap angle of 90 degrees.

(2) Tracking servo during playback is ATF (ATF pilot sig-
nal exists only before and after tracks).

(3) The erasing head records a completely new signal and
erases the old signal.



1.1 SAMPLING FREQUENCIES

The sampling frequencies included are 48kHz, 44.1kHz,
and 32kHz. The standard sampling frequency is 48kHz, and
44.1kHz is used for soft tapes and CD digital recordings.
A sampling frequency of 32kHz is used for options, and
there are three modes. Option 1 only changes the sampling
frequency from 48kHz to 32kHz, and is generally used for
satellite broadcasts. Option 2 uses 12-bit nonlinear quantiza-
tion to achieve a transmission rate that is half that of the
standard mode. The recording time is doubled because the
tape feed rate is halved. Option 3 allows 4-channel record-
ing with a sampling frequency of 32kHz (see Fig. 1~1).

1.2 TAPE FORMAT

The tracks of digital audio tape are closely aligned without
any space between tracks. This arrangement is known as
“guard band-less” recording. Short tape naturally allows
recording of many signals. Additionally, cross talk will oc-
cur if this problem is not addressed because neighboring
tracks are traced, and noise adulterates the tracks.

The “azimuth system” is used as a method to prevent noise
from contaminating the signal when cross talk occurs. Con-
ventional audio recorders also drop the high frequency sig-
nals during playback if the azimuth angle is distorted, and
the high tones are lost.

Digital audio tape uses this principle in reverse to eliminate
cross talk from neighboring tracks. The A head is installed
at + azimuth « from the track perpendicular, while the B
head is installed at — azimuth « from the track perpendicu-
lar. Therefore, signals that have a slope of +a versus the
tracks on the tape are recorded alternately as shown in Fig.
1-2-1. The A head traces the recorded track during play-
back, and the tape is correctly played back including the
high frequency range when the azimuth error is zero.
However, a slope of 2« results between the recording pat-
tern and the playback head if part of the A head is caught by
track B. Therefore, the high frequency signal is cancelled
and cross talk does not occur. The data format that per-
forms the above functions is indicated in Fig. 1-2-1 and
Fig. 1-2-2.

MODE Normal Track Wide Track
ITEMS Mandatory Option-1 Option-2 Option-3 Sf;i;l’ll;ilzezxﬁr Start Track
Number of channels (CH) 2 2 2 4 2 2
Sampling Frequency (kHz) 48 32 32 32 441
Quantization Law Coding (bit) 16 (Linear) 16 (Linear) |12 (Non Linear)|12 (Non Linear)] 16 (Linear) 16 (Linear)
Linear Recording Density (KBPI) 61.0 61.0 61.0 61.0
Packing Density (MBPI?) 114 114 114 76
Transmission Rate (MBPS) 2.46 2.46 1.23 2.46 2.46
Sub-coding (CapacityKBPS) 273.1 273.1 136.5 273.1 273.1
Modulation Scheme 8-10
Error Correction Code Doubly encoded RSC
Tracking Method Area divided ATF
Cassette Size (mm) 73 x 54 x 10.5
Momam Recortos i o | w | w | w | ow |

Fig. 1—1 Basic Parameters of R—DAT Format
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Optional Edge Guard

o< Tape M°3:’" Optional Track |
(o} i f)(/v Track Guard
— <N 20°
7 \ Vh Rotary Head .
Motion + Azimuth a
A w —
20°
- — Azimuth a
Ji N N .
R :\\Track Guard
\ Reference Edge of Tape Optional Track I
Optional Edge Guard
Track Configuration and Dimensions
(View on magnetic sensitive side)
MODE PRE-RECORDED TAPE
) Mandatory | Option-1 Option-2 Option-3
ITEMS Normal Track l Wide Track
(A) Tape width [mm)] 3.81 (40, —0.02) 3.81 (40, —0.02)
(W) Effective recording width [mm] 2.613 2.613
8.15 8.15 4.075 8.15 8.15 I 12.225
(Vt) Tape speed [mm/sec]
+0.5%
(L) Track length [mm] 23.501 23.501 23.171
(P) Track pitch [pm] 13.591 13.591 20.41
(0) Track angle (Tape runs) [deg] 6° 22" 59.5" 6° 22" 59.5" | 6° 23 294"
(a) Head gap azimuth angle [deg] +20 +20
(B) Center of track [mm] 1.905 1.905
(C) Optional track I [mm]
(Including optional edge guard (0.1)) 0.5 0.5
(R) Optional track IT [mm]
(Including optional ecgge guard (0.1)) 0.5 0.5
Fig. 1—-2—-1 Tape Format (1)
30
90° wrap Tape pass
Rotary Head system Tape pass
MODE PRE-RECORDED TAPE
Mandatory | Option-1 Option-2 Option-3
Recommended ) '
Cylinder Specifications Normal Track | Wide Track
() Drum diameter [mm]} 30.0 30.0
(H) Drum revolution speed [mm] 2000 1000 2000 2000
(Vh) Writing speed [m/S] 3.133 1.567 3.133 3.133 3.129
(¢#) Wrap angle [deg] 90.0 90.0
(0) Track angle [deg] 6° 22 6° 22

Fig. 1—2~2 Tape Format (2}




1.3 TRACK FORMAT

The following three major areas are included on one track,

(1) Main area for recording the Main audio data and parities
for error correction

(2) ATF servo area for the head to correctly trace the track
during playback

(3) Sub-code area for index, program no., and other sub-
code recording
One track can be divided into 196 blocks. The necessary
block count is assigned to separate the ahove three

The track format is shown in Fig. 1-3—1. The Main data is
sandwiched between two ATF (Automatic Track Finding)
areas provided for tracking. Additionally, sub-code areas
that can record the recorded tune order, time code, and
other data are included on both sides. A margin of approxi-
mately 5 percent is provided on both edges of the track to
make the total wrap angle of the drum 90 degrees. The
ATF areas on wide tracks are slightly wider. The wider
ATF areas are suited to the tracking of wide tracks and are
interchangeable with normal tracks during operation. Inter
Block Gaps (IBG) are provided between signals, and each
area can be changed independently by overwriting.

Head Motion

[ 1 \2]3]4|5|5 7] 8] 9

[10] 11 [12]13] 14 [15] 16 |

areas.
L !
T J
Track
Tape \
o A !
r } Area

Marginal Area
Linear recording density : 61.0 KBPI

fch : 9.408 MHz
Track format : Drum 308, Wrap angle 90°
Drum revolution speed 2000 rpm

t } o
Sub-code ATF Area

— 1 1
Main Area " ATF Area Sub-code' 1 '
Area

Marginal Area

Normal track Wide trak
No. Block name Signal (For DAT and Pre-Recorded Tape) (For Pre-Recorded Tape)

Angle (deg) | NUMPer of | period (4S) | Angle (deg) | NUIDET of | periog (,8)

1 | MARGIN 1/2fch 5.051 11 420.9 5.051 11 420.9

2 | PLL (SUB) 1/2fch 0.918 2 76.5 0.918 2 76.5
3 |suB-1 | 363 | s | 861 | 3673 | s | 3061
¢ |posTAMBLE | vstch | o459 | ' 383 | 0459 | 1 | 383

5 | IBG 1/6fch 1.378 3 114.8 0.918 2 76.5
6 |atr 2206 | 5 | 1913 | saae | 75 | 2870
7 s | vstch | 1378 | 3 | s | 0689 | 5 | 574

8 | PLL (MAIN) 1/2fch 0.918 2 76.5 0.918 2 76.5
9 lpemw 58776 | 128 | 48080 | 58776 | 128 | 48980

10 | IBG 1/6fch 1.378 3 114.8 0.918 2 76.5
ulae 229 | 5 | 1013 | 3444 | 75 | 2870
el | Ubtch | 1378 | 3 | s | 0689 | 5 | 574

13 | PLL (SUB) 1/2fch 0.918 2 76.5 0.918 2 76.5
w4 |suB-2 | 7 3673 | s | 3061 | 3673 | 8 | 3061
15 | POST AMBLE | tstch | o459 | 1 | 83 | oas | 1| 383

16 | MARGIN 1/2fch 5.051 11 420.9 5.051 11 420.9

Total 90 196 7500 90 196 7500

Fig. 1~3-1

Track Format



1.4 BLOCK FORMAT

One track consists of 196 blocks of signals, including 128
blocks for Main data. A block has the structure of the the

Main block format shown in Fig. 1-4-1. One block cor- -

responds to 1 frame (588 channel bits) of a CD (compact
disc). The following data is included in the one block of
Main area.

{1) SYNC (8 bits)

4T —4T indicates the beginning of the block (11T -11T ina
CD).

{2) ID Code (8 bits)

The ID code indicates the characteristics of the Main data
in the block.

{3} Block Address (8 bits)

Because there are 128 blocks of Main data on one track, a bi-
nary address (0000000 through 1111111) is added to each of
the 128 (27) blocks.

{4) Parity (8 bits)

The parity bit for items (2) and (3) above, exclusive OR for

items (2) and (3).
(5) Main data (256 bits)

32-symbol Main data and parity

Refer to “Sub-codes” on page 13 for details concerning
items (2} and (3) above. The 32,768 (32 symbols x 128 =
4,096 symbols = 32,768 bits) bits of data in the Main area of
a track has the capacity to record parity. This capacity is
equivalent to 4 KB of RAM. In addition to the Main data, an
ID code (IDENTIFY CODE : W1) and block address (W2)
are provided, and a control signal for the Main signal is
recorded.

The sub-code blocks are the eight blocks before and after
the Main area. The structure of a sub-code block is the same
as a hlock of the Main area, and only the contents of W1 and
W2 are different. For example, there are four bits from
0000 to 1111 because there are total of only 16 sub-code
blocks on one track. Additionally, the most significant bit
(MSB) of W2 is “0” in the Main area and “1” in the sub-code
area, and that block contains the identifying bit for Main
and sub-code areas (refer to page 13 for details).

1 Block = 288 bits

Indentify Block Data
ngNC (IE??:ﬂ?ie) address Igatr’ity {Main data+ Parity)
s | TG bits | 8 bits its | 256 bits (32 symbols)

wi1 w2 P

Parity : P=W1®W2(@®:MOD2)
Block address : Block address for main data block.
The MSB is identify bits for sub-code block
or main data block.
MSB “0” = PCM data.
MSB “1” = SUB code data.
MSB LSB

IOI { | l I l | I :(l\éllz:jgkb;?izl:ess=7bits)

Fig. 1-4-1 Main Block Format

1 Block = 288 bits

Block Data
- address &
syNe  [SUbiCo% g b code Parity (Suiiggcriﬁy?ata
8 bit f 8 bit
o | sbits | WO "' 256 bits (32 symbols)

Parity : P = W1 ® W2 (® : MOD2)

Sub-code ID 1 Sub-code ID Block address
mMsB LSB | MSB LS8
Wi w2

Block address : Block address for sub-code block

| 1] subcodeid | | | | | :Block address = 4 bits
MSB LSB

Fig. 1-4-2 Sub-code Block Format



1.5 INTERLEAVE

Frequency sampling of 48kHz and 16-bit quantization are
standard in the DAT operating mode. The 16 bits of data
are divided into upper and lower areas of 8 bits each, and
each bit is processed as one symbol. Compact discs employ
the CIRC (Cross Interleave Reed-Solomon Code) error cor-
rection code, which is a combination of interleave and error
correction. However, digital audio tape cannot use the same
system as a compact disc because the time base must be
compressed and expanded. Additionally, signal processing
must position the lowest track for processing. Naturally, the
lowest track must be synchronized with the head position
(drum rotation position) at that time. The data capacity for
processing contained in one track (half a rotation of the
drum) is as follows because the drum revolution speed is
2,000rpm for 48kHz sampling frequency and the 16-hit
quantization mode.

15 ms x 48kHz = 720 (number of sampling occurrences in
half a rotation of the drum)

One sampling occurrence has two symbols each in the left
and right channels. Therefore, the total number of symbols
is 2,880 (720 x 2 x 2). Because one track has a capacity of
4,096 symbols, the remaining capacity can he used to record
error correction codes. Additionally, the data capacity of
this track is the equivalent of 4 KB of RAM. The DAT inter-
leave consists of one separator for data that encompasses
two tracks (one rotation of the drum). Refer to Fig. 1-5-1
Interleave Scheme for details.

Word Number and interleave Map
(E222 Blank data = ali *0”)

The data capacity for one channel for one rotation of the
drum (30 ms) is 1,440 words (2,880 symbols). Therefore, the
data numbers range from 0 to 1439, and are divided into
two tracks using the even and odd numbers for the left and
right channels. One track (azimuth angle of +20 degrees)
consists of the even numbers of the left channel and the odd
numbers of the right channel. The next track (azimuth an-
gle of —20 degrees) consists of the odd numbers of the right
channel and the even numbers of the left channel. Next,
data is arranged in one Main area divided into 8 upper bits
and 8 lower bits as shown in Fig. 1-6-1(a). Fig. 1-6~1(a)
shows a Main block (1 block = 32 symbols), and the block
address within a track is shown in Fig. 1-6-1 (b). One data
number corresponds to one location in Fig. 1-6-1 (a).
Therefore, if this is mapped with the address of RAM, inter-
leave can be accomplished by recording data input from a se-
quential analog-to-digital converter to the required RAM ad-
dress. This is similar to the processing in the interleave of
an 8-mm videotape recorder (VTR).

The A head (+ azimuth) and B head (— azimuth) are
positioned as shown in Fig. 1-5-2 (a) so that a complete
span is achieved. The even samplings of the L channel are
recorded on the first half of the A head, and the odd sam-
plings of the R channel are recorded on the latter half of the
A head. The even samplings of the R channel are recorded
on the first half of the B head, and the odd samplings of the
L channel are recorded on the latter half of the B head. This
allows correction of an entire erroneous track or dropouts
up to 2,664 symbols by blinding the head.

Interleave on the tape

Azimuth Lch even Rch odd
WORD NO. O 1ewee-- U |<i3g o+ fLo,Le,ce Liszs] Q |R1,R3,-----Rissg Track A
(Lehs/Reh) _ ¥ & ¥ 220w
Leh/Reh | O | i | | INTERLEAVE MAP [1438] |43% < |=T20WORDS _, | ORDS
T
Fs=48KHz 1440WORDS/CH /| REV. 2000r.p.m. ~ [Ro,R2, -+ Razs] Q [Li,L3, -~ Liaze| Track B
16bit 2ch Rch even Lch odd
MODEL(I)
WORONO o e o999 950 +[Lo,Lz, - e8] Q JRL,R3. - - Ros9]
F O Lo
LensReh [0 ] t | v es8slose VT /:; a5 < |—3BOWORDS 480WORDS
I8
Fs= 32KHz 960WORDS/CH/IREV. 2000r.p.m. - [Foma, o Rosa ] @ L1.lar . Loss]
16bit 2¢ch
MODEL(II)

Fig. 1-6-1

Interleave Scheme (Modes | and |I}



32 symbols
I8 words -

<

{a)

1.6 ERROR CORRECTION CODE

An error correction code is added to data for which inter-
leave has been completed (Fig. 1-6-1). First, a 4-symbol
Cl-parity is added to each of the 28 symbols of data from
LOu, LOl, L104u, through 113521, as shown in Fig. 1-6-1
(a). Then, four symbols are added below the 28 symbols
from LOu, LOl, L104uy, through L13521. A Cl-parity spans
two blocks, and the Cl-parity within two blocks comprises
eight symbols. Next, a 6-symbol C2-parity is added to a total
of 26 symbols in 4-block increments from block 0, block 4,
through block 124. The C2-parity is sandwiched into a posi-
tion in the Main data. One track (total number of error cor-

Lo jLs2L2.----.. LsoLs2 R R3s3sR3-..... R31Rs3 . H H H 1 -
Lsz |LeaLse Re3 Ras Rss rection codes in one Main area) contains a total of 1,184 sym
Lios Rios bols (C14 x 128 =512,C232 x 12 + 24 x 12 = 672). Be-
l‘:':; cause the data capacity of one track is 4,096 symbols, the
: {Lch even) | £ (Rch odd) Track with data capacity for non-parity information is 2,912 symbols
: = azimuth angle
o of +20 degrees (4,096 — 1,184). However, 32 symbols are leftover because
the data capacity of this interval is 2,880 symbols. These 32
k5 } 8 svmbols Z symbols are filled with zeroes. This portion of the block cor-
I ym & responds to word numbers 1440 through 1455 shown in Fig.
v 1-5-1.
52 blocks 24 blocks 52 blocks
(Block address)
) 0 1 2 3. )
Ro |RszRz----- RsoRs2 Li Lssls...... Lot Les C1-pdrity [Lou |Ls2u ! .
Rsz |Re4 Rsa Lss Las Lss addition U : Upper 8 bits
Rios| : | Lios © Lot _[L3l L : Lower 8 bits
Rise| .
: : - Dol Track with Lioau | Lizsu
(Rch even) | £ i azimuth angle
0“., (LCh odd) of —20 degrees Lioal | Liasl
2 Z
é-‘ S L13s2u + 32 symbols
(b) Liss2l
Fig. 1-5—-2 Interleave Format ) ~— 4 symbols added
Lrzal P777) «— | 1o total of 28 sym-
bols from LOu, LOI,
777 e
/7] L104u, through
Z‘Z ) L1352]
(a)
Block address
01, 4 ., 5152533455 .. 76 124 Tig7
M’_* Y #‘ aiy 1 ] |44
C2-parity addition
6-symboi C2 error cor-
rection added to total
of 26 symbols in 4-
block increments ¢ 32 symbols
[—»1 - - W R N
Direction of error
correction codes ___3‘“ - yd R
\ 52 blocks 24 blocks 52 blocks
{C1-parity insertion space)
(b}
Fig. 1—6—1 Addition of Error Correction Codes



1.7 8-10 MIODULATION

The 8 bits of data that allows easy control and demodulation
of the frequency band of a signal recorded on the disc of a
CD was changed to 14 hits in order to perform EFM modula-
tion. EFM is a type of modulation that selects a 256-hit (28)
pattern [factor of 4,096 (214)] and handles 8-bit data so that
the minimum inversion space (Tmin) is 3 bits and the maxi-
mum inversion space (Tmax) is 11 bits. DAT 8-10 modula-
tion handles 8-bit data so that Tmax is 4 bits (factor of
1,024) and Tmin is 1 bit. DAT 8-10 modulation also han-
dles a 10-bit pattern. Additionally, items having a DC com-
ponent within +2 are selected for this 10-bit pattern. As
seen from the conversion table, there are two 10-bit pat-
terns for one 8-bit data item. If the DC component of the 10-
bit pattern is 0, the two patterns are the same. If the DC
component is £2, the most significant bit (MSB) is changed
to 0 or 1 and the remaining nine bits of the pattern are the
same. The Q in the table represents the characteristics of
the code. If Q equals 1, the next code will be selected from
the pattern of the Q' = 1 column corresponding to the data.
If Q equals — 1, the pattern in the Q' = -1 column on the
left will be selected. DCis 0 or —2 in the Q' = 1 column,
and DCis 0 or +2 inthe @ = —1 column. If DC equals 0,
the 10-bit codes are the same regardiess of the value of Q'.
However, the value of Q differs for the Q' = 1 column and
the Q@ = —1 column. The 8-bit data repeated the same
value when the data was 80 (assume Q' = 1).

—— This code is Q = 1

DATA 8
1 01—=--=-3010010101

4— Thiscodeis Q = —1
CODE 01

0
01001

Fig. 1-7-1

As shown in the above diagram, the polarity is inverted and
recorded on the tape even though the code is the same.
Next, if DC equals 2 or —2, the 10-bit code is different, but
the value of Q is the same. Use Q' = 1 if it is assumed that
the data repeated the same value like the above diagram.

1010010101

I e e

DATA 9
]

—= i
CODE 010

0161 101901001011010

e rrer e e

DATA A0 —aQ=1 —Q=1 1 !
CODE 0011010101 00110101010011010101001210

DATA 11 —Q=-1 —Q==1 1 3

CODE 1100010010 0:16001001001003010010

L M1 ] L |
Fig. 1-7-2

As shown in the above diagram, the DC component alter-
nates repeatedly between + and — to invert the polarity
and cause recording, and the D.S.V. (Digital Sum Value) of
the recording signal approaches zero. In DAT, the inter-
leave cannot be accomplished during playback unless the
data from the two tracks is united because the Main data is
interleaved on two tracks. The data capacity of these two
tracks is 8,192 symbols (4,096 x 2) or 65,536 bits. This is
the equivalent of 8 KB of RAM. During playback, data must
be output to a digital-to-analog converter while unraveling
the interleave, and the data for playback must be written to
RAM. The reverse of this process occurs during recording.
The data to be recorded must be transferred to the head
while being interleaved. Therefore, there must be at least
two 8-KB hiocks available as RAM for repeated alternating
processing.



Data
Code
Coding direction
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Qy
Q

: Main (pulse code modulation) data

: Selects encoder code of NRZI modulator and Q' (Q data obtained from previous code)
: Left to right (from most significant bit to least significant bit)
: DC data of previous code
: DC data of current code

Q=-1 Q=1

DATA CODE DC| Q |{CODE DC ! Q

MSB---LSB) (MSB-—LSB) (MSB--LSB)
00]00000000 0101010101 0 10101010101 0 |—-1
01100000001 0101010111 0|—-1{0101010111 0 1
02100000010 0101011101 0|—-1}j0101011101 0 1
03]00000011 0101011111 0 1({0101011111 0 |—1
040000010090 0101001001 0|—1)]0101001001 0 1
0500000101 0101001011 0 110101001011 0|-1
06 00000110 0101001110 0 110101001110 01—1
07({00000111 0101011010 0 110101011010 0|—1
0800001000 0101110101 6 j—1]0101110101 0 1
09100001001 0101110111 0 110101110111 01—1
0A|(00001010 0101111101 0 110101111101 0 -1
0B{00001011 0101111111 0 |—-1]0101111111 0 1
0C|00001100 0101101001 0 110101101001 0 -1
0D(00001101 0101101011 0 |—-1 10101101011 0 1
OE (00001110 0101101110 0 |—-1}10101101110 0 1
0F (00001111 0101111010 0(—-1]0101111010 0 1
10,00010000 1101010010 0 11101010010 0 (-1
1100010001 0100010010 2|~-111100010010| -2 ~1
1200010010 0101010010 ¢0|—-1(0101010010 0 1
13(00010011 0101110010 0 1(0101110010 0 |—-1
14100010100 1101110001 2 10101110001 —2 1
15{00010101 1101110011 2 —-1]0101110011}] -2 }{-—1
16 00010110 1101110110 2 |1-1]0101110110} -2 |—1
17700010111 1101110010 0|—-1(11101110010 0 1
1800011000 0101100101 2!—-111101100101|~—2 {-1
19100011001 0101100111 2 11101100111} ~-2 1
1A;00011010 0101101101 2 1{1101101101(—2 1
1B{00011011 6101101111 2 |—-1(1101101111}~-21{-—1
1C100011100 0101111001 2 1 (1101111001 —2 1
1Dj{j00011101 0101111011 21-141{1101111011 | -2 |~-1
1E|(00011110 01011111160 2|—-11]1101111110}—2 |—1
1F|{00011111 01011010160 2|-111101101010, —2 |—1

Fig. 1-7~3 8-—10 Conversion Table




1.8 AUTOMATIC TRACK FINDING (ATF)

Automatic Track Finding (ATF) is a tracking control sys-
tem that ensures that heads accurately trace over narrow
13pm tracks. The principle is to control the servo system so
that the cross talk values of the ATF signals for the tracks
to the left and right of the track being traced are equalized
and the data speed is regulated. The signal sequence and
length are fixed for DAT for recording on one track. The
three major elements are SUB, ATF, and Main, and each of
these is divided into finer detail. One track consists of 196
blocks.

The ATF track pattern is shown in Fig. 1-8-2.

The signals are broadly divided and arranged on a track in
the order of ATF signals first, followed by data signal ATF
signals. ATF signals consist of a combination of frequencies
fi, f2, f3, and fa. The frequencies are respectively
130.67kHz, 522.67kHz, 784.00kHz, and 1.568MHz.
Detailed examination of an ATF signal block shows that
there is a margin space called an Inter Block Gaps IBG) on
both sides. This space is for absorbing signal position errors
during overwriting. Writing a 1.568MHz signal has the func-
tion of erasing the previous recording.

The principal frequency of ATF is 130kHz (f1). f2 and 3 are
synchronization signals that are used to create sampling
pulses. Observe ATF (1) of the second track (A head even
frame) from the left in Fig. 1-8-2.

Middle track
nght track

.

llm

IBG are passed over when the A head traces this track. The
IBG signal (f4+ = 1.5MHz) is not detected because the band-
pass filter is passed at point ® in Fig. 1-8-1. A major
130kHz signal is detected at point B when the head passes
f1. Then, when the head passes f4, f2, and f4, the f1 of the
neighboring track on the right and the f1 of the neighboring
track on the left are detected as cross talk of adjoining
tracks.

The cross talk values are proportionate to whether the head
traces from the track center to the right or traces from the
left. The f1 detection values for the tracks adjoining on the
left and right should be equal when the head is tracing
properly. Stated differently, tracking control is effected so
that both f1 detection values become equal. This control
method is the basic principle of ATF for digital audio tape.
Generally, the head width is designed in consideration of
track curvature and is fabricated to be approximately 1.5
times the track pitch. Therefore, playback from adjacent
tracks is possible.

The actual circuit is represented in Fig. 1-8-1. Signals
that have passed the band-bypass filter (point @) are sub-
jected to envelope detection and fed to S/H1 and S/H2.
The RF signal is converted to a digital signal by the compa-
rator and input to the controller, and sampling pulses © and
(D) are created.

The sampling pulse outputs © if a synchronizing signal is
detected. That causes the previous track level to be held in
5/H1, and outputs @) after a delay of two blocks. A differ-
ence in adjacent levels is held in S/H2, and the two different
output signals are fetched as tracking error output. Track-
ing is performed by feedback of this error signal to the cap-
stan motor.

’ r—
l l LT 0 oo =,
IH HH"# SH, LJ sH, SH,
L A Left track
\ b \ }
\ \ : \I 1
} SH1 SHZ
) PB @ 130KHz |®)I Envelope I (Sam + ! [ | ATF
- ple (Sample
RF signal —a~| Amp BPE [ [|detection hold 1) ~ | hoid2) [g = error output
{to capstan servo circuit)
J
ATF SYNC decoder ©
| Sample pulse 1 | Sample pulse 2
ATE Wavei [—  (f2, fa detection) (2-block delay)
aveform .
" lequalizer shaping [™] Logic ®
Fig. 1-8-1 ATF Block Diagram
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ATF Track Pattern
{Viewed from magnstic sensitive surfacs)

f1: fch/72 (PILOT) 130.67kHz

f2: fch/18 {SYNC1) 522.67kHz

f3: fch/12 (SYNC2) 784.00kHz

f4: fch/6 (ERASE) 1.568MHz [iBG]

£1 -4 : Duty cycle

(A}« + Azimuth track

(8): — Azimuth track

When drum diamster = 30 mm, tape wrap angle = 90
degfees, and drum revolution speed = 2000 rpm

{0.5 biock SYNC)

&
A »A\ AN
« Odd frame track } 09‘“\,5
R K

=Y
{1.0 block SYNC) ""'@' ,

e ‘!&«

DXABY

1)
X : ‘ ]
AN©, % i &
Tape movement direction °. ‘@"’\" "‘ ' 4 ‘s
<:| N ‘ N e
& "

« Even frame track

e
%
. @ 0
Fig. 1-8~—2 ATF Track Pattern @ ®
® ® @
EVEN FRAME{SYNC:0.5BLOCK)| ODD FRAME(SYNC.1BLOCK)
A B A B
touch ~ Jtouch | [ touch | ~ Jtouch ]
'r/ ___________________ -
® FRF signal i rn-m {on A head sven frame track) \\
lu_u‘J.é.l | ,LUl@ I (@ 130kHz component of current track
® ® {A head even frame)

@ (ATF-1) (aTr-2y @
@® (@ 130kHz component of right track

© After envelope —L@@l |@L@'—I {A head even frame)

detection

etecti SN @ 130kHz component of left track
- (B head odd frame)

1

SP2 ‘ : Maintain {2) — {3) [cross talk component from right track} — (cross talk component from left track)

@ Sample hold output

-l - —§-1—

® Sample hold output =
N Ee e e :

Sample pulse

|

SP1, SP2 timing s
1

2 BLOCK

SP;

Fig. 1-8~3 Timing Chart
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1.9 SUB-CODES

A major feature of digital audio tape lies in its ability to real-
ize many functions through the use of sub-codes. There are
essentially two types of sub-codes. There are sub-codes that
are recorded in Main areas that record music signals, and
sub-codes that are recorded in sub-code areas. Signals that
are recorded in Main areas are control signals required for
playback of Main signals, and they are simultaneously
recorded along with music. Items recorded in a fixed sub-
code area are recorded in a location separate from music sig-
nals and independently from the recording of music. This
means that this portion can be recorded again or different
control signals can be recorded or erased after music is
recorded. Tune order and the beginning position of the tune
can be recorded, and programmed play, direct selection,
and many other functions can be incorporated. Additionally,
program time, absolute time, running time (time code),
TOC (program table of contents), calendars, catalogue num-
bers, and other information can be recorded. The capacity
of this area is fairly large (4.6 times a compact disc) and
there are many possibilities for adding new functions in the

future.

Overwriting of the
Main area cannot be
accomplished by

Postscript, overwrite,
and erasure of the
sub-code area can be

recording and after accomplished by
recording. recording and after
recording.

® Status ID’s
Generally, the codes shown below are recorded in the sub-

ID. This sub-ID has the capacity to be overwritten and
erased by after recording.

TOC-ID :
Indicates whether the program is registered in TOC.

START-ID :

A 9-second interval from the beginning of the tune is record-
ed, and it is used for finding the beginning of a tune during
high-speed search. Unrecorded portions are automatically
detected during recording and a flag can be set. However, a
pianissimo passage in classical music may be judged as an
unrecorded portion and the flag will be set within a tune.

Shortening ID :
Generally, the Shortening ID is called the skip ID. Control

skips from the location where this ID is encountered and
jumps to the next START-ID.

Priority ID :

The Priority ID determines whether a signal exists in the
PNO-ID (program number) of the sub-code area. If a signal
exists, the Priority ID gives the PNO-ID a priority code
higher than the tune number of the Main area.

PNO-ID (program number) :

The PNO-ID is a code that indicates the recorded tune ord-
er. Generally, the PNO-ID and START-ID are recorded as a
pair. The recorded order of tunes is lost if a new START-ID
is created or an unnecessary ID is erased by after recording.
The recorded order of tunes can be maintained using a
renumbering function.

PNO-QEE :
PNO-OEE is a flag set at the end of a recorded portion that
is used for end search. It is one element of PNO-ID.

® Sub-codes

The DAT format can record and playback information
other than Main data as a sub-code (after recording).

® Main area

The Main-ID consists of ID1 through ID7, and it is recorded
in the W1 area of the block format.

ID1 : Emphasis

ID2 : Sampling frequency

ID3 : Number of channels

ID4 : Number of quantization bits

ID5 : Track pitch

IDG : Copy prohibit

ID7 : PACK data (see page 16)

Each of these codes consists of two bits, and they are record-
ed in the four bits of the W1 area of every other block (in
even block address frames) as shown in Fig. 1-9~1. There-
fore, the Main-ID is repeated and recorded 16 times in one
track (128 blocks) because the same data is repeated once
every eight blocks.

® Sub-code area

Sub-ID (the following four types exist)
@ Control ID (4 bits)

@ Data ID (4 bits)

@ Pack ID (3 bits)

@ Program number ID

Sub-code data

Different types of data can be recorded as a 64-bit (8 sym-
bols) PACK.
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D-500

[Main-ID] [Control ID’s within the sub-code ID]
ID-1 Emphasis TOCID | TOC recording (Y/N)
ID-2 Sampling Frequency ]
ID-3 Number of Channel Start-ID Tune start, tune end
ID-4 Quantization Shortening-ID Fast forwards to next START-ID when this ID is present
ID-5 Track Pitch
ID-6 Digital Copy Priority-ID Recorded tune order after recording (Y/N)
1D-7 Pack

Main-ID (W1/1D code in Main area) Contents

Wi W2 (Block address)
(2 bits) @ bits) (4 bits) 8 bits
Format ID Emphasis
00 : For audio use 00 : OFF X Frame address 0 | xxx>x i 000
01 : For data use 01 : ON (50/15.8) ; i
Reserved 0 X X X X 001
Sampling frequency (Hz) Number of channel
00 : 48 kHz 00:2 CH ¥ Frame address 0} xxxx | 010
01:44.1 kHz 01:4CH ' :
10 : 32 kHz : E
Reserved 0 X X X X 011
Quantization Track pitch
00 : 16 bits uniform 00 : Normal track mode X Frame address 0 X XXX 100
01 : 12 bits non-uniform | 01 : Wide track mode ' :
Reserved 0 X X X X 011
Digital copy Pack data
00 : Permitted ¥ Frame address 0 X X X X . 110
10 : Prohibited Pack contents : '
11 : Special : 1 1
Reserved 0 ' X X X X ' 111

¥ Frame address (0000~1111, Factor of 16)
The two tracks of one interleave pair have the same

frame address.

The Main-ID is repeated and the same data is recorded
16 times on one track because one group consists of a

total of eight symbols.

14

Fig. 1-9-1

[128 blocks (0000000~
1111111) are included
on one track]

. Main area : 0
Sub-code area : 1

Main-ID



Sub-code ID

®
Sub-code ID (W1) w2
4 bits 4 bits MSB | Sub-code ID (3 bits) | Block address (4 bits)
Control ID Data ID MSB Pack ID X X X0
Priority ID Start ID Shortening ID TOC ID
: Program :I‘légsettl}:llr‘lee bitsb ] g‘égeoadilﬁsls gs also
1 : Priorit tart 1 : Ski . 1 lca,e t;num er o ~ ecause
0: N’i,“’;;igrity (Sgageconds) 0: OFlEp" (1) : ggg 0000 1 PACK'’s within two there are 16 blocks in
0 : Within the blocks. one track.
tune
Program No. 2 Program No. 3| 1 Program No. 1 XX x1
Fig. 1-9-5 Sub-code ID
There are eight sub-code blocks before and after the ATF
areas on one track. Like the Main block, 32 symbols of data
and the parity are included in one block. One PACK con-
sists of 64 bits (eight symbols) (see PACK FORMAT).
Therefore, four PACK’s are included in one sub-code block,
and two blocks have a total of eight PACK’s. Seven data
items are included as a PACK because one block within a
PACK is for the Cl error correction code. The PACK ID
shows the number of PACK’s actually recorded in the two
blocks and the position.
Example :
P-ID = 001
{Pack 1D}
w1 w2 Parity Data
777,
SYNC [CONTROLID| 0000 1 {001 (Pack ID) | x x x0 | Parity (8bits) Pack-1 ////// All *0” // /
: 17772007
SYNC 1 X X X1 P ///// All QO”U///// C1
///// //
P-iD = 110.
(Pack ID)
w1 W2 Parity Data
e
SYNC |CONTROLID{ 0000 1 {110 (PackID) | x x x0 P Pack-1 Pack-3 Pack-5 V// ALl N0 /
SYNC 1 X X x1 P Pack-2 | Pack-4 | Pack-6 C1
Fig. 1-9-6 Pack-iD
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D-500

® PACK Format
A PACK consists of a total of eight symbols.

* ITEM (indicates contents of information included in a

Pack item|  Contents Remarks PC1 ITEM (4 bits) ) \
0000 Reserved
0001 Program time (I:’;ggr;lx_n thlilgx:l;i% gx;lad:\x number and continuous time 2
0010 Absolute time fgggr::\angxgger, index number and continuous time 3
PC1, B3 = 0: specified in this sub-clause for
0011 Running time consumer use 4
PC1,B3 = 1: for professional use
0100 TOC ‘Table of contents 5 DAT
A
0101 Date sYe%::)rx; énonth, day, the day of the week, hour, minute, 8 symbols
0110 [Catalog number| Catalog number of the cassette 6
0111 ISRC ‘The international Standard Recording Code
1000 Pro bhinary For professional use 1
1001 Character | Character information )
8 Parity
1010 Reserved
1011 Reserved Fig. 1-9~7
1100 Reserved
1101 Reserved
1110 Reserved
1111 Reserved To be defined by pre-recorded tape manufactuturers
® PACK in Main area
ID-7 (2 bits) of the Main-ID is PACK DATA, and the con-
figuration of one PACK is shown below.
Frame address 0000 0001 0010 —_— 1111
1D-7 ID-7 ID-7 ID-7 iD-7 iD-7 —_— 1D-7 ID-7

8 bits

T

—

1 interleave pair {2 tracks)

PC1

1 PACK = 64 bits

ff i*

PC2 PC8

Fig. 1-9-8 PACK Format

The data of one PACK is recorded across 32 tracks in sec-
tions corresponding to frame addresses 0000 through 1111.
ID-7 is recorded at block address 0x x x X110 (6 + 8n(n
= 0 to 15)).

Stated differently, there are 16 occurrences of ID-8 on one
track (block addresses 0 through 127). Therefore, 16
PACK's are formed by frame addresses 0000 through 1111
on 32 tracks.

16

The data for one PACK must be recorded in a minimum of
two locations. Therefore, the data for block address 6 + 8n
(n = 0 to 7) is also recorded at block address 6 + 8n(n = 8
to 15).



1.10 DAT CASSETTE STRUCTURE

The appearance of the cassette is shown in Fig. 1-10-1,
The cassette dimensions are 73 mm (L), 54 mm (W), and
10.5 mm (H), which makes it considerably smaller than con-
ventional compact cassettes.

Top View

Upper Shell

Groove for Loading Grip

Slider

Bottom View

Accidental Erasure Prevention Hole

Restorable)
{Res Recognition Hole

Slider Lock

4)

Hub Holes
{Covered by Slider)

Fig. 1—10~1 Outside View of DAT Cassette

The DAT cassette has a lid to protect the tape. The lid and
slider are shown in Fig. 1-10-1. The lid and slider are or-
dinarily closed to prevent dust and fingerprints on the sur-
face of the tape. Additionally, the cassette is engineered so
that the brake does not make contact with the reel and slack-
ness in winding does not occur when the lid and slider are
closed. The quality of the metal tape is higher than the
metal tape of audio cassettes and magnetic materials are em-
ployed to allow high density recording.

25

10.5
VTR(VHS))
{Unit : Millimeters) 102 VTR
85 {Beta)
73
Audio C
8-mm| | cassette
PATIVTR

The dimensions of DAT cassettes and other types of cas-
settes are compared in Fig. 1-10-2.

15: 12

188

156

Fig. 1~10-~2 Comparison of Dimensions for DAT Cassettes
and other Cassettes

A prism is integrated into the DAT tape cassette. As shown
in Fig. 1-10-3, light from an external LED strikes the
prism integrated into the cassette. In the transparent por-
tion of the leader tape, the reflected light from the prism is
radiated onto a phototransistor and the beginning or end of
the tape can be detected. Tape end detection is performed
to prevent the tape from breaking when winding at high
speed, and the brake is immediately applied when the tape
end is detected. Additionally, chrome tape, barium ferrite,
and other materials with excellent properties are being in-
vestigated even though their coercive force is limited in
prerecorded tapes due to contact printing.

There are five types of recognition holes in a DAT cassette
as shown in Fig. 1-10-1. Recognition holes to prevent
recording work the same way as those of conventional cas-
settes. However, the DAT cassette also has other types of
exclusive recognition holes (see Fig. 1-10-4), Recognition
hole (5) indicates whether or not recording is possible.

A prism is used in a DAT cassstte
Prism Tape

[/

| = y4 v

iy I

TTE

Phototransistor

0t
= TN
\

Cassette

Mechanism area

Fig. 1-10—-3 Tape Beginning and End Detection Method for
Digital Audio Tapse
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“1" : Open “0”: Closed

Recognition Hole (1) Recognition Hole (2) | Recognition Hole (3)
0 0 0 Metal tape or equivalent product/tape thickness 13xm
0 1 0 Metal tape or equivalent product/thin tape
0 0 1 Track pitch 1.5 x /tape thickness 13pm
0 1 1 Track pitch 1.5 x /thin tape
1 X X (Reserved)

Recognition Hole (4)

1

Prerecorded tape

0

Non-prerecorded tape (Conventional tape for recording and playback)

Recognition Hole (5)

Original condition can be restored by opening or closing the slider

1

Recording impossible

0

Recording possible

Conventional audio cassettes allow prevention of accidental
erasures by breaking off a tab on the back of the cassette.
However, this is not convenient because the original condi-
tion cannot be restored once the tab is broken. The DAT
cassette has improved this system by allowing and prevent-
ing recording by opening and closing a control on the back

of the cassette (see Fig. 1-10-5).

18

\©)

Fig. 1-10-4

Original condition can be restored
because slider opens and closes

(T
HE— ©7

Original condition cannot be restored because the tab is broken

Fig. 1-10-5 Accidental Erasure Prevention Holes of C
Cassette and DAT Cassette

Prisms

Fig. 1-10-86

A 27 Z ;
— =
Yrake levers/

DAT Cassette Interior



2. CIRCUIT DESCRIPTION

®Serial Copy Management System (SCMS)
Overview

The new system, which is called the Serial Copy Manage-
ment System, digitally controls serial copy. DAT’s
equipped with this system have the following features :

@ Digital copy can be accomplished regardless of the copy
prohibit code and sampling frequency (32, 44.1, and
48kHz).

® Digital copy can be accomplished from CD’s, DAT music
tapes, and other digital sources that are copyrighted.
However, it is not possible to make another digital copy
from a copied tape (see Fig. 1-a).

® Broadcast satellite (BS), digital microphone, and other
digital signals not having copy prohibit codes have no par-
ticular limitations. Therefore, digital copy can be freely
accomplished (see Fig. 1-b).

@ Digital Source

Copy Prohibit Flag (Y)

® Copy prohibit codes do not exist in analog signals. There-
fore, copy is possible. Regardless of its contents, a copied
tape can be used as a DAT music tape that has a copy pro-
hibit code. Because there is no identification system for
determining the existence or nonexistence of a copyright,
digitally recorded tapes of analog signals can be used
again to make more digital copies. However, those tapes
cannot be copied to again. This means that once signals
that have passed through an analog-to-digital converter
have been recorded on digital audio tape, the recorded
tape becomes a DAT music tape with a copy prohibit
code (see Fig, 1-d).

® Separate analog-to-digital converters and other general
category products can accomplish digital copy up to two
times from original digital sources, like the above copy
from analog signals. Digital copy cannot be accomplished
more than twice due to the limitations imposed by the
specifications (see Fig. 1-c¢).

® CD Digital Digital
a . DAT > X DAT

® DAT Music Tape

Copy Prohibit Flag (N)

Digital Digital Digital Digital
b ® BS Tuner ‘ DAT DAT DAT —
(Broadcast Satellite)
Regardless of Setting of Copy
Prohibit Flag
Digital Digital Digital ‘
Cc | ® General Category DAT DAT [———> X DAT
@ Analog Source
® CD
® Digital Audio Tape
® DAT Music Tape Analog | A Digital Digital
d | ® BS Tuner D | DAT DAT |[|—> X DAT
® FM/AM Tuner C
® Analog Microphone l——-———
® Other Analog Sources
Analog A Digital
D | DAT —
C

Fig. 1

Serial Copy Management System

{Handles fs = 32kHz, 44.1kHz, and 48kHz)
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D-500

®SCMS Details

The determination of whether or not copy can be accom-
plished using SCMS is performed by the 2-bit copy prohibit
code recorded on the digital audio tape and the copy pro-
hibit bit and category code defined by the digital I/O inter-
face. The copy prohibit code within the DAT format uses
the two bits of ID6 of MAIN ID. In the past, the two choices
of “copy permitted” (00) and “copy prohibited” (10) were de-
fined. The choice of “special copy” (11) has been newly ad-
ded, and digital copy from tapes recorded with this code can
be accomplished for one generation only (see Fig. 2).

287bit

R 7 8 -onee 15 1§=m==RF 24-mremmmmmmmsesmsoomseneoo
syne ain 10| 20K AUDIO SIGNAL
| ADDRESS

T
Il identification of main data

Main Area Format

{
1
|
: 0 1 2 3 477 e 126 127
|
|
i BLOCK|BLOCK|BLOCK|BLOCKBLOCK| ===~~~ BLOCK|BLOCK
!
i
i
]
| Track Format
|
! SUB SUB
| CODE ATF MAIN DATA ATE CODE
! AREA | AREA AREA | AREA
] 0-7 127
i MARGIN AREA : MARGIN AREA
O T
"'Main ID Format vy
i ID CODE 8bit BLOCK ADDRESS 8bit
1 A A
i /8 9 101112-mm= PRSI 2 23\
! /00]101|A§3’¥§S 00000 O 0 Ofe-0 BLOCK
|
; OPTIONAL CODE |0 0 0 0 0 G 0 1|<«—1 BLOCK
5 1D2 | ID3| APR¥E |0 0 0 0 0 0 1 0«2 BLOCK
A OPTIONAL CODE |0 0 0 0 0 0 1 1|« 3 BLOCK
8 BLOCK< e
1D4 [ 1D5]| AR, |0 0 0 0 0 1 0 0«4 BLOCK
OPTIONAL CODE [0 0 0 0 0 1 0 1|+-5 BLOCK
1D6 | | AR, |00 0 00 1 1 0|«6 BLOCK
JOPTIONAL CODE |0 0 0 0 0 1 1 1]« 7 BLOCK
f 1D1 ID2 ID3 1D4
1D6 (Emphasis) (Sampling (Number of (Quantization)
00:OFF Freq.) Channel) 00:16bit
(Copyright Protect Flag) 59.50,15y5 00:48kHz 00:2¢h 01:12bit
01:44.1kHz 01:4ch
00:Copy Permitted 10:32kHz 1D5
10:Copy Prohibited (Track Pitch)
00:Normal
11:Copy Once for atll 01:Wide

Fig. 2 DAT Recording Format
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The copy prohibit bit within the subframe format of the digi-
tal /O format assumes the setting (copy prohibited “0” and
copy permitted “1”) within the channel status. The category

code defines General (00000000),

Main Processor

(01000000), CD Player (10000000), DAT (11000000), or the
new DAT-P (11000001). Accordingly, digital audio tapes
without copyrights and DAT music tapes have been separat-

ed (see Fig. 3).

Subframe Format

Parity bit
Channel status

User deta

Validity filag ¥

L L M
PREAMBLE|S AUXILIARY|S AUDIO S1GNAL siviuicip
B B B !
T
0 34 78 27 | 31
|
[
Frame Format ;
|
W! R-channel B1{ R-channe! | W| R—channel | M R—-channel :
|
—subframe—®——subfram ;
frame 191 et frame 0 ot frame 1 :
i
start of ock :
Block Format !
1
1
BLOCK BLOCK BLOCK BLOCK
t
i
0~ ~191/ O~ ~1381 \0O~ ~191 0~ !
/ 1
’ | |
Bit Map of Channel Status oo N e !
/ i
’( —————————————————————————————————————
1 2 3 4 5 b
T - T T T T
""" CONTROL Emphasis
0 0 /// Emphasis O 0 0 —_—
l CATEGO&Y CéDE l I 00:0OFF
Copy Prohibited bit 8-—1’7’7”/6 . 0 0 0 | 0 ' 0 10:50/15uS
. CHANNEL NO.
0:Copy Prohibited SOURCE NO.
16/ 0 0 o0 o) Lo o
I 1 ] 0 1w I

1:Copy Permitted

01000000 :PCM

Processer

11000001 :DAT-P

00100000:BS Tuner r
10000000:CO Piayer | 1 76L
11000000 :DAT 184

Ctack
24| SAMPLING FREQ. |Accuracy O O
1 ] 1 1 { N N
Category Code 22
00000000:General 3 . RESERVED J
40 (ALL 0)

%

o
1 1 —1 !

L ]
18518618

Fig. 3 Digital-Audi

i
7188189190191

o Interface

Sampling Freq.

0000:44.1kHz

0100:48kHz

1100:32kHz

1000:Reserved

Clock Accuracy

0Q:

01

10:

11

Level 2
:Level 3
Level 1
:Reserved
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Using a compact disc (CD) as an example, the copy prehibit
bit of the CD digital output signal is “0” (copy prohibit).
“10000000” is output because the category code is “CD
Player”, and this code is input to the DAT.

Copy is prohibited at this time because the copy prohibit bit
is “0”, but recording is possible because the category code
is “CD”. The copy prohibit code of “10” is recorded on the
tape in ID6 when the DAT records this code. Then, the
copy prohibit bit of the DAT's digital output is “0”, and the
category code changes to “11000000”. Attempts to record
this tape to another DAT will fail because the copy prohibit
bit is “0” and the category code is “DAT”. The copy pro-
hibit bit is generally “1” for broadcast satellite (BS) tuners
and the copy prohibit code of the DAT is “00”. Therefore,
digital copy is possible any number of times, regardless of
the category code. The copy prohibit bit is “0” for DAT mus-
ic tapes and the category code is “11000001” (DAT-P).
Therefore, digital copy can be accomplished only once like
CD’s.

The products which output the general category have copy
prohibit bits of “0” and “1” and the category code is
“00000000”. Therefore, “11” is recorded on the digital au-
dio tape and digital copy is possible twice. When there are
analog input signals, “11” is recorded on the digital audio
tape. Therefore, digital copy from an analog source is possi-
ble twice (see Fig. 4).

o 1 I .
Product Item CDh DAT Music BS Tuner Caneré_‘l e c})g npl,lt Nug}fbel
ategory BS Tuner) Times
Digital | COPY ProbibitBi bl et T
Input | category Code 10000000 11000001 00100000 00000000 —
4 3 4 4
When . 1st
Recording Copy Prohibit Code (ID6) ];) 00 11 11 Time
4 {4 {
Digital | Copy FrobibitBt A °
Output | ¢ategory Code 11000000 11000000 11000000 11000001 11000001
3 4 4 4
When e Copy 2nd
Recording Copy Prohibit Code Impossible Impossible 00 10 10 Time
c B 4 4 4
Digitat | CopY Probibit Bt ) o T O 0
Vo Category Code 11000000 11000000 11000000
g 3 g
00
When | o Prohibit Code (possible Copy Copy 3rd
Recording any number Impossible Impossible Time
of times)

Fig. 4 Code Transition Table by Product Item

22



3. TROUBLESHOOTING

Symptom Cause Remedy
1. Power is not turned ON. (D Fuse FU1 has blown.
@ Fusible resistor R500 has blown.
® CN13 is disconnected.

2. Power is turned ON, but the
FL display has a failure.

(D CN13 is disconnected.

@ Crystal resonator X502 (49MHz) is not oscillat-
ing.

® IC503 is not reset during power ON.

@ IC1201 is not operating.

—+ Check the signal is input to IC501 pin64.

— Check IC503 pin32 (“L” during power ON),

3. Cassette tray is not
open/closed.

(D Cassette installation unit does not correctly en-
gage with the door section.

@ Motor is not rotating.

(® Motor is rotating reverse.

@ IC508 is faulty.

— Check CNO7.
— @ Check IC508.
® Check SW2001 and SW2002 of the cassette
installation unit.
— Check IC508.

4. Tape is not loaded.

@ Cassette tape is not detected.

@ END sensor is faulty.

® Check for dust in the mechanical arm section.
@ Motor is not rotating.
® IC508 is faulty.

- @ Check CNO05.
® Check S101 in the mechanical system sec-
tion.
— Check CN19-5is 1.6Vp-p or less while the
cassette tape is loaded.

- Check CN06
- Check IC508

5. Drum cannot be controlled.

(D Connectors are disconnected.
@ 1C503 is not operating.

(® IC506 is faulty.

— Check CNO3.
— ® Check IC503 is reset during power ON
(pin32).
@ Check the clock signal (9.4MHz) is input to
pins 35 and 61.
— Check IC506.

6. Tape stops with error indica-
tion.

(@ Tape is caught due to condensation.

{Error during playback)

(D Capstan rotates, but the reel does not.

@ IC503 does not detect the reel FG
(RFGT - pin55).

@ Drum FG (D-FG) has a failure,

{Error in the tape top section)
(D Tape top sensor is faulty.

{Other)
@ Mechanical system section has a failure.

— Mechanical system section has a failure.
— @ Check CNO5,
©® Check the RFGS and RFGT amplifier circuit
sections.
- Check the D~ FG generating circuit sections,
IC509 and IC510.

— Check CN19-4 is 1.7Vp~p or more in the tape
top section.

— Replace the mechanical system section.
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Symptom

Cause

Remedy

7. Playback cannot be per-
formed.

{Neither level meter nor A~ Time are displayed or
sound is interrupted.}
@ Head cannot read correctly.
Check the RF waveform.
@ ATF is not activated.

® Drum servo is not locked.

{Only fs = 44.1kHz is not reproduced.)

(D Crystal resonator X901 (22MHz) is not oscillat-
ing.

{Level meter is active, but no sound is generated.)

(D IC904 and IC907 are faulty.

— Clean the head with the head cleaning tape.

— @ Check CNO08.
® Check the D-FG and C-FG.

—> @ Check IC503 pin60 DREF inputs the signal.
® Check D-PG.
@ Check X501 (18MHz) is oscillating.

8. Data can be reproduced, but
cannot be recorded.

{Analog recording)

@ Connectors are disconnected.
® 1C903 is faulty

{Digital recording)

@ Check data is input to IC501.
@ PLL is not operating.

— Check CN15 and CN16.
— Check 1C903.

— Check data is input to IC501 pin52 Rx.

— Check the clock signal is input to IC501 pin48
PLCo.
Check for oscillation output on IC517 pini2.

9, Other failure or failure by
unknown cause.

(D Check the waveform of each section listed in
the service manual.
@ Adjust the waveform.




