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A WARNING

This manual is intended for qualified service personnel only.

To reduce the risk of electric shock, fire or injury, do not perform any servicing other than that
contained in the operating instructions unless you are qualified to do so. Refer all servicing to
qualified service personnel.

A WARNUNG

Die Anleitung ist nur fur qualifiziertes Fachpersonal bestimmit.

Alle Wartungsarbeiten dirfen nur von qualifiziertem Fachpersonal ausgefiiht werden. Um die
Gefahr eines elektrischen Schlages, Feuergefahr und Verletzungen zu vermeiden, sind bei
Wartungsarbeiten strikt die Angaben in der Anleitung zu befolgen. Andere als die angegeben
Wartungsarbeiten dirfen nur von Personen ausgefiihrt werden, die eine spezielle Befahigung
dazu besitzen.

A\ AVERTISSEMENT

Ce manual est destiné uniqguement aux personnes compétentes en charge de I'entretien. Afin de
réduire les risques de décharge électrique, d'incendie ou de blessure n'effectuer que les
réparations indiquées dans le mode d'emploi a moins d'étre qualifié pour en effectuer d'autres.
Pour toute réparation faire appel a une personne compétente uniquement.

DVW-A510 Serial No. 10001 and Higher
DVW-510 Serial No. 10001 and Higher
DVW-CA510 Serial No. 10001 and Higher
BKDW-507 Serial No. 10001 and Higher
BKDW-509 Serial No. 10001 and Higher
BKDW-510
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Manual Structure

Purpose of this manual

This manual is the maintenance manual of digital videocassette player DVW-A510/
510 and DVW-CA510.

This manual describes the maintenance information of this unit, and the information
on primary services such as the replacement of main blocks and circuit boards.

Contents

DVW-A510/510/CA510

The following is a summary of all the sections for understanding the contents of this
manual.

Section1 SERVICE OVERVIEW
Explains the locations of main part, the functions of printed circuit board, the
removal and installation of cabinet, and the measures against trouble.

Section2 RECORDING FORMAT, HEAD CONFIGURATION, AND
SIGNAL PROCESSING
Explains the recording format, head configuration, and signal processing.

Section3 BLOCK DIAGRAMS AND CIRCUIT DESCRIPTIONS
Describes the overall block diagrams, the block diagrams for every circuit block, the
frame wiring, and the circuit descriptions.

Section4 ERROR MESSAGES AND TROUBLESHOOTING
Explains the error messages and troubleshooting.

Section 5 MAINTENANCE MODE
Explains the maintenance mode of this unit.

Section6 REPLACEMENT OF POWER BLOCK AND CIRCUIT
BOARDS

Explains how to replace the power block and circuit boards, and how to adjust them

after replacement.

Section 7 PERIODIC MAINTENANCE AND INSPECTION
Explains the cleaning procedure and periodic check.

Section 8 REPLACEMENT OF PERIODIC MAINTENANCE PARTS
Explains how to replace the parts that should be replaced periodically and how to
adjust them after replacement.

Section 9 SPARE PARTS
Describes the exploded views for the main unit and optional accessories, mounted
circuit boards list, packing materials list, and standard accessories list.

(continue)



Contents (continued)
DVW-CA510
Contains the exclusive information of DVW-CA510.
Please replace or add the corresponding pages from Section 1 to 9 with them .

Some figures in this manual are drawn as the recorder. Please understand in ad-
vance.

Relative manual
Besides this “Maintenance Manual Part 17, the following manuals are available for
this unit.

* Operation Manual (Supplied with this unit.)
This manual is necessary for application and operation of this unit.

.

Installation Manual (Supplied with this unit.)
This manual describes the items that are required to install this unit.

* Maintenance Manual Part 2 (Not supplied with this unit.)
This manual describes the information items (adjustments, board layouts, sche-
matic diagrams, detailed parts list, etc.) that premise the service based on parts.
If this manual is required, please contact to Sony’s service organization.

Protocol Manual (Not supplied with this unit.)

PROTOCOL OF REMOTE-1 (9-Pin) CONNECTOR

This manual explains the protocol for controlling this unit via the RS-422A (9-pin
serial remote).

If this manual is required, please contact to Sony’s service organization.

6 DVW-A510/510/CA510



1-1-1. Warning on Primary Circuit and Electric Shock
1-1-2. Notes on Resetting the Circuit Breaker
1-2-1. Cabinet Removal/Installation

SECTION 1
SERVICE OVERVIEW

1-1. NOTES ON POWER SUPPLY BLOCK
1-1-1. Warning on Primary Circuit and Electric Shock

The power supply block consists of the AC-155 board and
primary peripheral components. The whole AC-155 board is
on the primary side circuit, so pay careful attention to the
electric shock. Since the inside of a switching regulator is
also on the primary side circuit, treat it with care.

1-1-2. Notes on Resetting the Circuit Breaker
When the breaker on the power supply panel is activated and

the button is ejected, remove the cause of the trouble, then
push the button.

DVW-A510/510

1-2. REMOVAL/INSTALLATION OF CABINET
1-2-1. Cabinet Removal/Installation

Always switch off the POWER before removing and installing
cabinet.

Upper Control Panel

1. Remove the upper lid.

2. Remove the six control knobs on an upper control panel.

3. Remove the each one screw on the left and right sides.

4. Fingers should be inserted in the space between the upper
control panel and chassis, and remove the upper control
panel as shown in the figure A.

SCREW
(BVTT3x6)

SCREW
~_.(BVTT3x6)
CONTROL e’ %0
KNOBS UPPER
CONTROL

PANEL

<Fig. A>
5. When installing, insert the projections of the upper control
panel into the holes of the chassis, then fix the panel with
the screws as shown in the figure B.

CHASSIS

UPPER
CONTROL :
PANEL PROJECTION

<Fig. B>

1-1

Left Side Panel

1. Remove four screws, and
remove the handle.

2. Remove four screws and remove
the ieft side panel.

1-2-1. Cabinet Removal/installation

Upper Lid
Loosen three fixing screws, and remove the upper
lid by moving in the direction indicated by the arrow.

Lower Contro! Panel

1. Remove the lower control panel assembly from
the unit. (Refer to section 1-9. Removal/
Installation of Lower Control Pane! Assembly)

2. Remove five screws on the top and bottom of
the lower control panel assembly, then remove
the panel.

$

Right Side Panel

1. Remove four screws, and
remove the handle.

2. Remove four screws and

remove the right side panel.

Bottom Plate
Put the unit on its right side down, remove six screws and
remove the bottom plate.




1-2-2. Cassette Compariment Removal/installation

1-2-2. Cassette Compartment Removal/installation

Removal

1. Press the EJECT button with the power on.

2. Turn off the POWER.

3. Remove the upper lid.
(Refer to section 1-2-1. Gabinet Removal/lnstaliation)

4. Remove the plate MD assembly. (Refer to Section 1-3.
Removal/Installation of Plate MD)

5. Loosen two screws, and remove the cassette
compartment bracket assembly.

6. Disconnect the connector (CN930) on the CL-29 board.

7. Remove the four legs of the Cassette Compartment for
fixing the position by lifting the Cassette Compartment
slightly and straight with ® portions (two portions) held.

8. Remove the Cassette Compartment by sliding up it

raising up the rear part with the ® portion held as shown

in the figure.

in this time, do not move the Cassette Compartment to
right and left and do not widen the right and left side
panels. If the right and left side panels are widened, a
gear position might be changed or some parts might be
removed.

Removal of the Bracket Assembly

CASSETTE COMPARTMENT

RIGHT SIDE PANEL

- Removal of the Cassette Compartment

1-2-2. Cassette Compartment Removal/installation
1-2-3. Connector Panel Removal/Installation

9. When the Cassette Compartment is put away from the
unit after removing, put it in the direction as shown in the
figure (If it is put with the cassette lid at the bottom, the
flexible card wire might be damaged.)

L Installation —l

10. Set the hamness of the connector (CN930) disconnected
in step 5 so it is not put between chassis.

11. Install the cassette compariment inserting slantingly in
the direction as shown in the figure.

12. Insert the four legs of the Cassette Compartment for
fixing the position into the four holes of the mechanical
chassis for fixing the position by pressing the © portions
(two portions) as shown in the figure.

13. After confirming that the cassette compartment is fixed to
the chassis, install the cassette compartment bracket
assembly.

14. Connect the connector (CN930) on the CL-29 board.

10. Set the harness of the connector (CN930) disconnected
in step 6 so it is not put between chassis.

1-2-3. Connector Panel Removal/installation

1. Turn off the POWER.
2. Remove six screws indicated — at the top and bottom on
the connector panel.

CASSETTE COMPARTMENT

CASSETTE LID

LEG FOR FIXING
POSITION

HOLE FOR
FIXING POSITION

FLEXIBLE CARD WIRE

CONNECTOR

(CN930)

Instaliation of the Cassette Compartment

CONNECTORPANEL &

T (BVTT3X8)

SCREWS
(BVTT3x6)

.

SCREW

SCREWS
(BVTT3X6)

Removal of Screws

DVW-A500/500
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3. Remove the connector panel so as not to stretch the
harness as shown in the figure.

4. Install the connector panel in the reverse order of steps 1
through 3.

1-2-4. Power Supply Panel Removal/instaliation

1. Tum off the POWER.
2. Remove two screws, and open the power supply panel.

3. Remove a screw and a spring washer which secure the
ground terminal, then disconnect connector (CN002) on
the AC-155 board, then remove the power supply panel.

4. Install the power supply panel in the reverse order of
steps 1 through 3.

DVW-A500/500
DVW-A510/510

1-2-3. Connector Panel RemovaV/installation
1-2-4. Power Supply Panel RemovaVinstallation

/

2\
\

“N

y/a
KA
&

CONNECTOR PANEL

Removal of the Connector Panel

~  POWER SUPPLY PANEL

" e

SCREW (BVTT3X6)

Removal of the Power Supply Panel

CONNECTOR (CN002)/
AC-155 BOARD
POWER SUPPLY PANEL

SPRING
WASHER

GROUND TERMINAL

Disconnecting the Connector



1-3. REMOVAL/INSTALLATION OF PLATE MD

1-3. REMOVAL/INSTALLATION OF PLATE MD

ﬁemoval

1. Remove the upper lid. (Referto 1-2. Removal/installation
of Cabinet.)

2. Slide the knobs of the plate MD each in the direction
indicated by the arrows (inside).

3. Remove the plate MD.

instaliation

4. Insert the plate MD into the clearance shown in the
figure.

Be careful not to put the harness under the plate MD in
this case.

5. Slide the knobs of the plate MD each in the direction
indicated by the arrows (outside), then fix. =~
6. Install the upper lid.

Fixing of the Plate MD

1-4 DVW-AS00P/500P/A500/500
DVW-A510P/510P/A510/510



1-4. FUNCTIONS OF PRINTED CIRCUIT BOARD

1-4.  FUNCTIONS OF PRINTED CIRCUIT BOARD

The numbers in left colums of the board name are in common with the numbers of
Section 1-5-1. Printed Circuit Board Locations.

1-4. FUNCTIONS OF PRINTED CIRCUIT BOARD

No. Board Name Circuit Function System Configuration
1 DIF-16 4:2:2 Component Serial Digital Interface with Embeded Audio Digital Process
2 VPR-1 Video Signal Processor, D/A, HUE, GAIN Ref CK Generator, Composite
Encoder
3 DPR-36 Digital Data Processor (Decode, Error Correction)
4 APR-1 Audio Signal Processor (D/A, AES/EBU I/F) RF/Analog Process
5 EQ-45BA PB RF Equalizer, Analog Betacam PB Buff
(DVW-A510)
EQ-45B PB RF Equalizer
(DVW-510)
6 CUE-1BA CUE, TC/PB & LAU PB Circuit
(DVW-A510)
CUE-1B CUE, TC/PB Circuit
(DVW-510)
7 AP-28 AFM Demodulator & LAU Noise Reduction for Analog Betacam (PB) Analog Betacam Playback
(DVW-A510)
8 DM-89 RF Demodulator for Analog Betacam (PB)
(DVW-A510)
9 TBC-24 TBC (A/D Conversion & Write Clock Gen. Blocks)
(DVW-A510)
10 TBC-23 TBC (Sequence & Reference Block)
(DVW-A510)
12 AC-155 AC Connector Board with Breaker Power
13 SW REG Switching Regulator
14 HN-181 Connection Board (Drum, etc) Connection
15 HN-185 Connection Board with Dew Sensor
16 HN-184 Connection Board (Threading Motor,etc)
17 §8-52 System, Servo, DT Control System/Servo Control
18 DR-307/200 Motors (Drum, Reel, Capstan, etc) Driver, Solenoids Driver
19 DT-34 DT Driver

DVW-A510/510

No. Board Name Circuit Function System Configuration

20 FP-58 Panel Function (SWs, LEDs) Control, CAV Control Level Conversion Front Panel Function

21 VR-152 Phone ievel RV, Phone connector

22 VR-153 Audio PB Level VRs

23 SWC-17 Upper Panel Function (Switches, LEDs)

24 SWC-18 Sub Control Panel Function

25 SWC-19 System Set-up Panel Function Control

26 KY-231 Lower Panel Function Control

27 DP-176 Time Counter Display

28 PTC-69 Search Dial Sensor

29 CP-218 Rear Panel Connector Board (Analog Video Signal Buffer) Rear Panel Function

30 CP-220 Rear Panel Connector Board (Analog/Digital Audio, TC)

31 RM-130 Parallel (50P) Interface (optional accessory BKDW-509) Option

32 MB-441 Mother Board Other

33 PTC-54 Threading FG

34 CCM-15 Threading Motor/Reel Shift Motor

35 TR-79 T Tension Sensor, Thread/Unthread End Sensor

36 PTC-59 Cassette's Holes Sensor

37 RM-141 T Reel Motor

38 RM-82 S Reel Motor

39 SE-228 Reel FG

40 PTC-71 Reel Position Sensor

41 TR-78 S Tension Sensor

42 PD-35 Pinch Solenoid Connection

43 CL-29 Cassette Up/Down Motor, Cassette Down Sensor Cassette Compartment
Driver/Sensor

44 LP-81 Lamp of Cassette Compartment

45 PC-70 Cassette In Sensor, Cassette Size Sensor




1-5-1. Printed Circuit Board Locations

1-5. LOCATIONS OF MAIN PART
Printed Circuit Board Locations
The numbers in the figures are in common with the numbers

1-5-1.

in Section 1-4. Functions of Printed Circuit Board.
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<Top view of casssette compartment>

1-7



1-5-2. Main Mechanical Part Locations

1-5-2.

Main Mechanical Part Locations
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@ Audio/TC head

TG-3 tape guide

Head drum

Threading ring -

T tension regulator arm
CTL head

TG-2 tape guide
Audio/TC head cleaner
T drawer arm

TG-10 tape guide
Pinch roller

T reel table

T brake assembly
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<Top view>
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T worm wheel

Worm gear

Drive gear

S worm wheel

S brake assembly

S reel table

S tension regulator arm
TG-0 tape guide
Capstan shaft
Cleaning roller block
Pinch press block
TG-4 tape guide
Threading gear block

@
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1-5-3. Function and Location of Sensors @
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Threading motor rotation sensor

The threading motor rotation sensor detects the rotation
speed of the threading motor.

The FG output signal of this detection sensor is input to
the servo circuit to control the threading speed so that the
tape is not damaged during threading and unthreading.

Threading-end/unthreading-end sensor
This sensor detects whether the threading ring reaches
the threading-end or unthreading-end position.

T tension regulator arm sensor

During recording and playback, this sensor detects the
tension arm position and controls the reel torque to keep
a constant T tape tension.

Condensation sensor _
This sensor detects whether the dew condensation
occurs in the unit.

Tape top sensor

This sensor detects the top of the tape, and in addition
detects the tape end of the tape that runs in the reverse
direction.

Reel hub diameter sensor

The reel hub diameter of a cassette tape varies
depending on the length of the tape wound on the
cassette tape. The reel hub diameter sensor detects the
reel hub diameter using a tub on the back side of the
cassette tape. The output signal of this sensor is input to
the servo circuit to control the rotation speed and torque
of the reel motor.

Metal tape sensor

Using a tub on the back side of the cassette tape, this
sensor detects whether an oxide tape or metal tape is
being inserted into the unit. (Only during analog tape
playback)

Tape thickness sensor

Using a tub on the back side of the cassette tape, this
sensor detects the thickness of the tape wound on a
cassette tape that is being inserted into the unit.

Analog/digital tape sensor

Using a tub on the back side of the cassette tape, this
sensor detects whether an analog tape or digital tape is
being inserted into the unit.

@@

1-5-3. Function and Location of Sensors

T reel table rotation sensor

This sensor detects the rotation of the take-up reel table.
The FG output signal of this sensor is input to the servo
circuit to control the rotation speed of the reel motor.

S reel table rotation sensor

This sensor detects the rotation of the supply reel table.
The FG output signal of this sensor is input to the servo
circuit to control the rotation speed of the reel motor.

Reel L/S position sensor

This sensor detects whether the reel table moves to the
correct position according to the size of the inserted
cassette tape.

S tension regulator arm sensor

During recording and playback, this sensor detects the
tension arm position and controls the reel torque to keep
a constant S tape tension.

Tape end sensor
This sensor detects the end of the tape that runs in the
forward direction.

Cassette-in sensor (L)
This sensor detects whether a cassette is being inserted.

Cassette L/S size sensor
This sensor detects whether the inserted cassette tape is
an L size or S size.

Cassette-in sensor (R)
This sensor detects whether a cassette is being inserted.

Cassette-down (2) sensor

Cassette-down (1) sensor

The cassette-down (1) sensor detects the movement of
the cassette compartment through combined ON/OFF
operation of the cassette-down (2) sensor, the cassette-
down (1) sensor, and a cassette-in sensor.



1-6. LED INDICATOR INFORMATION ON BOARDS

1-6. LED INDICATOR INFORMATION ON BOARDS

Lot No. 907 and higher

DVW-A510 (UC):

S/N 11514 and higher

DVW-510 (UC):  S/N 10758 and higher
DVW-A510 (J):  S/N 10685 and higher
DVW-510 (J): S/N 10101 and higher

DVW-CA510 (UC): S/N 10016 and higher

DVW-CA510 (J):

S/N 10002 and higher

< Top view >

DIF-16 BOARD

D100
D101
D102

D507
D508

A

S$S-52 BOARD

/— D301

| __—— D300
| D601

r__—— D800

[T———— D2109

TBC-23 BOARD
D200

DM-89 BOARD _—|

—— S

D902

D711

D51

APR-1 BOARD

DVW-A510 (UC): S/N 10001 through 11513

SS-52 BOARD

DVW-510 (UC): S/N 10001 through 10757
DVW-A510 (J): S/N 10001 through 10684
DVW-510 (J): S/N 10001 through 10100
DVW-CA510 (UC): S/N 10001 through 10015
DVW-CA510 (J):  S/N 10001
< Top view >
DIF-16 BOARD

D100
D101
D102

(T

ANNAN

/—’ D301

|| _——— D300
' D601

T_——— D800
T—————— D2109

D711

=5

\ D51

\

APR-1 BOARD

<Top view>

(for DVW-A510)

1-6. LED INDICATOR iNFORMATION ON BOARDS

DIF-16 Board
LED No. Name Color Description Normal State
D100 DIF TEST YP Red Lights when the Y PARITY test mode is executed in the maintenance | Goes off
mode.
D101 PARA IN P ERROR Red Lights when an error occurs in the video signal that is sent from VPR | Goes off
board to DIF board.
D102 TX625/525 Green indicates the state of 4: 2: 2 component serial digital interface output. | Goes off
This state is set 625/50 by C.P.U BUS CONTROL.
*D507 ENC1 ADJUST Green Lights when the VCO frequency is almost 27 MHz adjusting the D1 Unsettled
ENC1 VCO in the maintenance mode A23 : DIF VR.
*D508 ENGC2 ADJUST Green Lights when the VCO frequency is almost 27 MHz adjusting the D1 Unsettled
ENC2 VCO in the maintenance mode A23 : DIF VR.
$S-52 Board
LED No. Name Color Description Normal State
D300 — | Unused ——
D301 SYS 1 Amber Blinks during SYS 1 V25 CPU normal operation. Blinks
D601 SYS2 Amber Blinks during SYS 2 Z80 CPU normal operation. Blinks
D711 sV Amber Checks the ROM and RAM for communication when the power Blinks
switch is set to ON.
Lights for scores ms at intervals 1 to 2 seconds. (For the blinking
pattern when abnormality occurred, refer to the figure shown right.)
Blinks during drum microcomputer normal operation. Usually lights Blinks
D800 DRUM Amber for 30 msecond at intervals of about one second.
The blinking interval is inverted when the drum is locked.
D2109 DT Amber Blinks during DT microcomputer FMC-16 CPU normal operation. Blinks
APR-1 Board
LED No. Name Color Description Normal State
D51 APR 1 Amber Blinks during APR 1 microcomputer normal operation (when a 1/2VD | Blinks
*Red signal is received from the SS-52 board).
DM-89 Board (for DVW-A510)
LED No. Name Color Description Normal State
D902 ADJUST Amber Usually lights for about 10 msecond at intervals of about one second. | Blinks
The bilinking interval is inverted when the unit is in the adjustment
mode (when switch S901-1 is set to ON).
TBC-23 Board (for DVW-A510)
LED No. Name Color Description Normal! State
D200 TBC Amber Lights once a second during TBC microcomputer normal operation. Blinks
*: Lot No. 907 and higher
**: Lot No. 910 and higher
DVW-A510/510

1-10



1-6. LED INDICATOR INFORMATION ON BOARDS

<Blinking Pattern of D711 on SS-51 Board>

Nomal State
lighting
off —l['
- . =~ ‘
30 msec. 1.1to 1.5 sec.
ROM Checksum error
lighting
off W__
—  — [y
[ I ] 1
scores msec. 0.1 sec.
RAM error
lighting H_ﬂ
off —l_l-——l—|—|—|—]_l—l—l T 5 1
—— [ e o] i 1
1ot 1 1 | !
iScores msec. 0.1 sec. | i
0.5 sec. ' 0.5 sec. ' Repeat

System Control Dual Port RAM error

o _H_I—UU_LH
off -
—

1 1 1 1 :
| [ 1 I !
'scores msec. 0.1 sec. i

a3~
9

0.5 sec. ' 0.5 sec. ' 0.5 sec. ' Repeat
— —

]

!

DT Dual Port RAM error
|scores msec. 0.1 sec.

lighting
off _ﬂ_!_l_ﬂ_l—‘_ﬂ
0.5 sec. "0.5sec.’ 0.5 sec. ' 0.5 sec. ' Repeat
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1-7. MECHANISM OF CASSETTE

1-7. MECHANISM OF CASSETTE

As shown in the figure below, plugs and tabs are provided at

the back side of the cassette tape.

Analog cassette tape

]
()

gz B

S cassette REC inhibit tab (for oxide tape)

Video tape thickness detection tab

Metal tape detection tab

Reel hub diameter detection tab

S cassette REC inhibit piug (for metal particle tape)
L cassette REC inhibit plug

@O®EE

1-12

Digital cassette tape
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=
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=Tt—=1 0
AR

9| ©

® @ @O ®@
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NaFw

S cassette analog REC inhibit plug (originally open)
Video tape thickness detection tab

SPARE ID

Digital tape detection hole

SPARE ID

Reel hub diameter detection tab

S cassette digital REC inhibit plug

L cassette digital REC inhibit plug

L cassette analog REC inhibit plug (originally open)
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Fig 1.

BACK SIDE OF A CASSETTE

SAME SURFACE

The presence or absence of these plugs and tabs determines
the cassette status as shown in the table below.

Analog cassette tape

1-7. MECHANISM OF CASSETTE

PLUG IS DOWN

Fig 2.

Cassette status with or without plugs and tabs

No. Plug and tab
With plugs and tabs Without plugs and tabs

® | S cassette REC inhibit tab Can be recorded (refer to Fig. 1). Cannot be recorded (refer to Fig. 2).

(for oxide tape)
@ | Video tape thickness detection tab A 20 pm thick tape is wound on the cassette. | A 15 um thick tape is wound on the cassette.
® | Metal tape detection tab An oxide tape is wound on the cassette. A metal tape is wound on the cassette.
@ | Reel hub diameter detection tab For smalt hub For large hub
® | S cassette REC inhibit plug

(for metal particle tape)

Can be recorded (refer to Fig. 1). Cannot be recorded (refer to Fig. 2).

® | L cassette REC inhibit plug

Digital cassette tape

CASSETTE STATUS WITH OR WITHOUT PLUGS AND TABS
No. PLUG AND TAB
WITH PLUGS AND TABS WITHOUT PLUGS AND TABS

@ | S cassette analog REC inhibit plug Analog signals cannot be recorded.

(originally open)
Video tape thickness detection tab A 14 um thick tape is wound on the cassette.
® | SPARE ID
Digital tape detection hole An analeg tape is wound on the cassette. A digital tape is wound on the cassette.
@ | SPARE ID
@ | Reel hub diameter detection tab For small hub For large hub
@ | S cassette digital REC inhibit plug Can be recorded (refer to Fig. 1). Cannot be recorded (refer to Fig. 2).
L cassette digital REC inhibit plug Can be recorded (refer to Fig. 1). Cannot be recorded (refer to Fig. 2).
@ | L cassette analog REC inhibit piug Analog signals cannot be recorded.

(originally open)

DVW-A510P/510P/A510/510




1-8. HOW TO PULL OUT/PUSH IN LOWER CONTROL PANEL

1-9. REMOVAL/INSTALLATION OF LOWER CONTROL PANEL ASSEMBLY

1-8. HOW TO PULL OUT/PUSH IN THE LOWER CONTROL PANEL

Take both side handles of a lower control panel and pull
them slightly forward. Pull them more strongly, then the
lower control panel is fixed.

Lift the lower control panel. The panel can be moves
maximum 90 degrees.

The lower control panel can be tilted up to 90 degrees by
approximately 15 degree step. When using the lower
control panel on the tilt, turn the knobs clockwise to hold
the panel firmly.

When put back the panel assembly in the unit, replace it
horizontally to the front side of the unit and then push itin
the unit.

Put back the panel assembly in the unit surely after using
the unit.

LOWER CONTROL PANEL

Pulling out/Pushing in the Lower Control Panel

1-9. REMOVAL/INSTALLATION OF LOWER CONTROL PANEL ASSEMBLY

l Removal

1.

Fix a lower control panel at 90 degrees.

(Refer to Sec. 1-8. How to Pull out/Push in Lower Control
Panel.)

Disconnect the connector (CN580) on the system set-up
panel.

Loosen the two black screws on the lower control panel
assembly. (Loosen the screws until screw's top are
exposed from the lack of the lower control panel
assembly.)

LOWER CONTROL
PANEL ASSEMBLY

BLACK SCREW
(83X 12)

BLACK SCREW
(B3X12)

(7 SYSTEM | 1 :

CONNECTOR SET-UP

Disconnecting the Connector

DVW-A510P/510P/A510/510




4. While pushing the loosen black screws in the direction of
the arrow, remove the lower control panel assembly from
the arms.

| Installation

5. Connect the harness of the panel assembly to the
connector (CN580) on the system set-up pane!.

6. Fix the arms at 45 degrees.

7. Setthe notches of the panel assembly to the claws of the
arms and insert the panel assembly until making a click
sound.

Then fix the assembly with the two screws.
8. When putting back the panel assembly in the unit,

replace it horizontally to the front side of the unit and then
push it in the unit.

DVW-A510P/510P/A510/510

1-9. REMOVAL/INSTALLATION OF LOWER CONTROL PANEL ASSEMBLY

BLACK SCREW
(B3X12)

LOWER CONTROL &
PANEL ASSEMBLY > 4

BLACK SCREW
(B3X%X12)

Removal of the Panel Assembly

\

BLACK SCREW
(B3X12)

NOTCHES

LOWER CONTROL
BLACK SCREW
PANEL ASSEMBLY (B3X12)
NOTCHES

Installation of the Panel Assembly



1-10. HOW TO TAKE OUT THE CASSETTE WHEN THE TAPE IS SLACKING

1-10. HOW TO TAKE OUT THE CASSETTE WHEN
THE TAPE IS SLACKING

When the tape is slacked in the VTR, take out the cassette
tape in the procedure below while taking care not to damage
the tape.

1. Turn off the POWER.
2. Remove the upper lid.
(Refer to Section 1-2. Removal/Installation of Cabinet.)
3. Remove the plate MD.
(Refer to Section 1-3. Removal/Installation of Plate MD.)
4. Rotate the rotation detection pulley of the threading
motor block in the direction of the arrow with fingers by
about a half turn and slacken the tape.
5. Shift the ME lever toward the front panel and wind the
tape inside the cassette.

Do not shift the ME lever during normal operation (during
reel table operation).

Repeat steps 4 and 5 until the unit is put into the
unthreading-end state and until the tape is wound
completely.

6. Fix the lower control panel assembly at the position of 90
degrees.
(Refer to Section 1-8. How to Pull out/Push in Lower
Control Panel.)

7. Tum the yellow pulley of the cassette compartment motor
shown in the figure clockwise until the cassette tape is
ejected completely.

THREADING
MOTOR BLOCK

ROTARION DETECTION PULLEY

CASSETTE
COMPARTMENT

CASSETTE
P COMPARTMENT
pown MOTOR

Ejection of a Cassette Tape
DVW-A510P/510P/A510/510



1-11-1. Cleaning by Cleaning Tape
1-11-2. Cleaning by Cleaning Cloth

1-11. CLEANING WHEN THE HEADS ARE CLOGGED

If the video heads are clogged, clean the heads as the following procedure.
If the video heads are clogged after cleaning by cleaning tape, clean them by cleaning
piece.

1-11-1. Cleaning by Cleaning Tape

Make sure to use the cleaning tape BCT-5CLN. If the cleaning is performed by other
cleaning tape, not the BCT-5CLN, unusual friction or damage of the video head may
occur. :

1. Insert the cleaning tape BCT-5CLN in the unit.

2. Press the EJECT button simultaneously with PLAY button.
Head cleaning starts.

3. After 5 seconds, the cleaning tape will be ejected automatically.

Be sure to eject the cleaning tape after cleaning to avoid damages to the heads.

4. Confirm that the head clog is ciear.

1-11-2. Cleaning by Cleaning Cloth

Caution

» Turn the power off before cleaning.

« Each block in the mechanical deck consists of a precision part and is adjusted
precisely. Be careful not to damage each part and to apply an excessive force during
cleaning.

« Do not touch the greased portions during cleaning. If grease attaches to a cleaning
cloth, replace the cleaning cloth by new one. If a cleaning cloth smeared with grease
is used, grease may attach to the places where it should not.

« Do not insert a cassette tape before a cleaning fluid completely evaporates after
cleaning.

rTools

« Cleaning cloth: 3-184-527-01
o Cleaning fluid: 9-919-573-01

Do not use a cotton swab to clean the rotary heads. SCREWS (PS2X8)

J (WITH STOPPERS)

Frocedures

oy

Turn the power off.
2. Remove the upper lid.
(Refer to Section 1-2-1.)
3. Remove the plate MD.
(Refer to Section 1-3.)
4. Remove the cassette compartment.
(Refer to Section 1-2-2.)
5. Loosen the two screws and remove the upper drum
cover.

These screws cannot be removed because of stoppers.

DVW-A510P/510P/A510/510

Press the cleaning cloth moistened with cleaning fluid
slightly against the rotary heads.

Rotate the inner drum slowly counterclockwise two or
three turns and clean the rotary heads.

Be sure to rotate the inner drum counterclockwise and
clean the rotary heads along the circumference. Do not
rotate the inner drum in the direction opposite to the
specified direction (clockwise) or clean it in the vertical
direction. This may damage the rotary heads.

After cleaning, wipe it with a dry cleaning cloth two or
three times.

Tighten the two screws while pressing the upper drum
cover towards the drum support direction.

Tightening torque: 14.7 <102 Nem (1.5 Kgfecm)

1-11-2. Cleaning by Cleaning Cloth

ROTARY HEAD

CLEANING CLOTH

Cleaning by Cleaning Cloth



1-12-1. Fixture

1-12. FIXTURE AND MEASURING EQUIPMENT FOR ADJUSTMENT

1-12-1. Fixture

1-12-1. Fixture

Fig. No. Part No. Description Inscription No. For use
1 J-6001-820-A | Drum Eccentricity Gauge (3) RS Inner drum eccentricity adjustment
2 J-6001-830-A | Drum Eccentricity Gauge (2) -_—
3 J-6001-840-A | Drum Eccentricity Gauge (1)
or or -
J-6325-530-A | Drum Eccentricity Gauge (6)
4 J-6087-000-A | Drum Eccentricity Gauge (5) _—
5 J-6324-030-A | Drum Eccentricity Gauge (7) MW-403
6 J-6035-070-A | Extraction Tool (for PLCC socket) —_— Extraction of IC (PLCC type)
7 J-6080-029-A | Small Dental Mirror (Round type ¢ 12) — Cassette pillar height adjustment
8 J-6086-570-A | Reference Flat Plate SL-657 Audio/TC head zenith adjustment
9 J-6152-450-A | Wire Clearance Check Gauge Set - Clearance check
J-6251-090-A | Torque screwdriver's hexagonal bit Tightening screws to fix a drum assembly
(d=2.5 mm, I=120 mm) and inner drum assembly
10 J-6323-440-A | Torque screwdriver's hexagonal bit Tightening screws to fix a tension regulator
(d=0.89 mm, 1=50 mm) roller
J-6323-500-A | Torque screwdriver's hexagonal bit . Tightening screws to fix a reel FG sensor
(d=2 mm, =75 mm)
J-6323-420-A | Torque screwdriver's bit (+ 2 mm, I=75 mm) Tightening screws to fix a brush/slip ring
assembly
11
J-6323-430-A | Torque screwdriver's bit (+ 3 mm, I=80 mm) Tightening screws to fix a reel motor
assembly or a ring roller
J-6252-510-A | Torque screwdriver (6 kgecm) JB-5251 Tightening screws
12
J-6252-520-A | Torque screwdriver (12 kgecm) JB-5252 Tightening screws
13 J-6269-800-A | Extension Board (L), EX-365 Large-sized printed circuit board for check
and adjustment
14 J-6269-810-A | Extension Board (S), EX-377 Small-sized printed circuit board for check
and adjustment
15 J-6320-870-A | Reel Motor Shaft Slantness Check Fixture MW-087 Reel motor shaft slantness adjustment
16 J-6320-880-A | Cassette Reference Plate (L) MW-088 Reel table height adjustment, Reel motor
shaft slantness adjustment
17 J-6322-610-A | Tape Guide Adjustment Driver MW-261 Tape path alignment
18 J-6329-350-A | Reel Table Height Gauge MW-935 Reel table height adjustment
19 J-6420-320-A | Extension Cable Set _— Extension of the Switching regulator
20 1-952-684-11 Extension Cable (14 P) R —— Repair of the TBC-23/24 boards
1-18

Fig. No. Part No. Description Inscription No. For use
21 3-184-527-01 Cleaning Cloth (15cm x 15 cm ) [ Cleaning
22 7-432-114-11 Locking Compound 200 g —_— Inhibits loosening of screws.
23 7-661-018-18 Diamond Oil NT-68 50 mi J—
24 7-651-000-10 | Sony Grease (SGL-601) 50 g —_—
7-700-736-01 L-shaped Hexagonal Wrench (d: 1.27 mm) _
25 7-700-736-05 L-shaped Hexagonal Wrench (d=1.5 mm) —_—
7-700-736-06 | L-shaped Hexagonal Wrench (d=0.9 mm) I
26 7-700-766-04 | Hexagonal Wrench Driver (d=2.5 mm) _
8-960-073-01 | Alignment Tape, ZR5-1 EE— Digital Video and Audio alignments
# 8-960-073-11 Alignment Tape, ZR2-1 e — Tracking adjustments (for digital)
8-960-096-41 Alignment Tape, CR5-1B —_— Analog Video alignments
(metal particle tape) (DVW-A500/A510 only)
28 8-960-097-44 | Alignment Tape, CR5-2A (oxide tape) - Analog Video alignments
(DVW-A500/A510 only)
8-960-097-45 | Alignment Tape, CR8-1A (oxide tape) - Analog Audio alignments
(DVW-A500/A510 only)
29 9-911-053-00 | Thickness Gauge E— Clearance check
30 9-919-573-01 Cleaning Liquid I Cleaning
31 J-6530-760-A | TG-0 Adjustment Fixture DF-076 TG-0 Adjustment
1-18 DVW-A500/500

DVW-A510/510



1-12-1. Fixture

1-12-1. Fixture
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1-12-2. Measuring Equipment

1-12-2. MEASURING EQUIPMENT

It is recommended to use the measuring equipments listed

below or the equivalents.

Each equipment is available as a standard product.

TSG-422(0OP.1S)

Equipment Model Name Remarks

Analog Gomposite Signal Generator SONY TEKTRONIX for VPR-1 board alignment
1410
SONY TEKTRONIX
TSG-170A

Analog Component Signal Generator SONY TEKTRONIX for generating SMPTE/EBU format analog signals
TSG-300 or TSG-370

Digital Component Signal Generator SONY TEKTRONIX for generating 4:2:2 format digital signals

Spectrum Analyzer "‘ADVANTEST with external trigger function
R3261A bandwidth: more than 100 MHz
Oscilioscope SONY TEKTRONIX
24658
Component/Composite Wave Form Monitor SONY TEKTRONIX for measuring video levels
WFM 300A
Wave Form/Vector Monitor SONY TEKTRONIX for measuring analog composite SCH
1750 or 1780R
Audio Level Meter HEWLETT PACKARD
HP3400A
Audio Analyzer SONY TEKTRONIX for measuring distortion and levels
AAS01A(OP.02)
Audio Generator SONY TEKTRONIX
SG505(0P.02)
Frequency Counter ADVANTEST
TR5821AK
Digita! Voltmeter ADVANTEST
TR6845

Monitor with Serial Digital input

SONY BVM-1410
(with optional accessoy
BKM-2085-14)

Network Analyzer

ANRITSU
MS-420B

DA Converter Board (D-1)

SONY
BKPF-102CA

for VPR-1 board alignment

Digital Video Interface Unit

SONY
PFV-D50/D100/D200

for VPR-1 board alignment

1-20

1-13. ERROR LOGGER FUNCTION

1-13. ERROR LOGGER FUNCTION

» CH COND RED (Channe! Condition Red)
When the red CHANNEL CONDITION Lamp on the upper control panel lights;
* REF ALARM (Reference Alarm)
When a reference signal is missing (no signal is input to the INPUT REF VIDEO
connector)
e TAPE EJECT
When the cassette tape is ejected;
(If no error is occured from when the cassette tape was ejected last time until it is
ejected this time, the preceding time code is overwritten by this time code.)
¢ ERROR-xx
When a trouble is detected;
(The corresponding error code is recorded.)

When any one of the conditions mentioned above occurs, the corresponding message
and time code are stored. After the power switch is turned on, the error logger function
always monitors the unit to detect the errors. The contents of these data items can be
read and checked in the form of a list.

Error Logger Screen

To enter the error logger screen, press the MENU button while pressing and holding the
ENTRY button on the lower control panel.

The error logger data is superimposed on the monitor screen (output to the VIDEO
OUTPUT COMPOSITE 3 connector or

SERIAL V/A OUTPUT 4 connector). Moreover, the time counter on the lower control
panel displays the error logger data by only the number of storage error times.

A maximum of 99 error data items can be stored. To display the error data items that are
not displayed on the screen, turn the search dial to scroll up them. When 99 data items
are exceeded, the old data is erased and the data sequence is advanced.

To exit the error logger screen, press the MENU button on the lower control panel.

Time Counter Display

n
| 5

o]

Number of Error Log Total Times

Tape Operation during Error Logger Screen Display

With the error logger screen displayed, press the SET button on the lower control panel
to display a block sign on the monitor screen. This enables the tape operation.

To return to the error logger screen, press the MENU button on the lower control pane!.

Error Logger Data Erasure
To erase the error logger data, press the RESET button on the lower control panel in the
error logger screen display.

1-20
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10
11

12
13
14
15
16
17
18
19

Monitor Screen

ERROR LOGGER

.00131105
Q0114512
100114400
00114402
100114403
100114404
00114522
00114601
: 00083720
: 00083720

Time Code

CH COND RED
REF ALARM
CHH COND RED
REF ALARM
CH COND RED
REF ALARM
TAPE EJUECT
REF ALARM
TAPE E.JECT
REF ALARM
—————y

Error Message

Number of Error Log Times

Block Sign

Monitor Screen

ERROR LOGGER - n

;00131105
00114512
: 00114400
100114402
00114403
100114404
;00114522
: 00114601
000832720
100083720

CH COND RED
REF ALARM
CH COND RED
REF ALARM
CH COND RED
REF ALARM
TAPE EJECT
REF ALARM
TAPE EJECT
REF ALARM
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1-14. SAFETY CHECK-OUT

After correcting the original service problem, perform the
following safety checks before releasing the unit to the
customer:

Check the metal trim, "metallized" knobs, screws, and all
other exposed metal parts for AC leakage. Check leakage as
described below.

LEAKAGE TEST

AC leakage from any exposed metal part to earth ground and

from all exposed metal parts to any exposed metal part

having a return to chassis must not exceed 3.5 mA. Leakage
current can be measured by any one of three methods.

(1) A commercial leakage tester, such as the Simpson 229
or RCA WT-540A. Follow the manufacturers’
instructions to use these instruments.

(2) Abattery-operated AC milliammeter. The Data Precision
245 digital multimeter is suitable for this job.

(8) Measuring the voltage drop across a resistor by means of
a VOM or battery-operated AC voltmeter. The "limit"
indication is 5.25V; therefore, analog meters must have
an accurate low-voltage scale. The Simpson 250 and
Sanwa SH-63Trd are examples of a passive VOM that is
suitable. Nearly all battery operated digital muitimeters
that have a 20V AC range are suitable. (Refer to Fig. A)

To Exposed Metal
Parts on Set

AC

0.15uF '[ §1.5kn /| vottmeter
I (5.25V}

= .Earth Ground

Fig. A. Using an AC voltmeter to check AC leakage.
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SECTION 2

2-1. OUTLINE

RECORDING FORMAT, HEAD CONFIGURATION, AND SIGNAL PROCESSING

2-1. OUTLINE

This Sony DVW series VTR is a 1/2-inch component digital
VTR which uses a new “Digital Betacam” format.

This “Digital Betacam” format has been developed as the
digital version of the analog Betacam format that has been
now accepted as a standard in the broadcasting, production,
and Electronic News Gathering (ENG) fields of the world.
That is, the Digital Betacam VTR can perform high-
performance digital recording and playback while keeping the
playback compatibility of the conventional analog Betacam
tape, and has almost the same operation performance as in
the conventional analog Betacam VTR.

To perform such a workhorse VTR, a new bit rate reduction
format (i.e., coefficient recording) has been developed. The
data rate is compressed into approximately 1/2, and
compressed data is recorded on tape. Moreover, the
introduction of a high-performance, high-precision heads and
drum, and a new automatic tracking system has enabled a
drastic reduction of the width of the recording track.

As the result, the Digital Betacam VTR is able to use the
same size 1/2-inch Digital Betacam cassette (S and L) as in
the conventional Betacam cassette. The L cassette makes
continuous recording of more than 120 minutes possibie, and
even the S cassette can record for 40 minutes continuously.

Inthe VTR with a Betacam playback function, the analog tape
(metal and oxide) recorded based on the Betacam/Betacam
SP format can also be played back. Therefore, currently-
owned Betacam recorded tapes can also be used directly.
Furthermore, an analog Betacam SP VTR (especially
Camcorder) can also be jointly used in the Digital Betacam
system.

(Note: The player for the cart system uses the S cassette
only.)

DVW-AS00/500
DVW-A510/5610/CA510



2-2-1. Tape Pattern

2-2. RECORDING FORMAT
2-2-1. Tape Pattern

Fig. 2-2-1 shows the tape pattern in the 525/60 system. To
explain the operation of the VTR with a Betacam playback
function, this figure shows the tape pattern of the Digital
Betacam format at right, and the tape pattern of the Betacam
SP format at ieft together.

In the Digital Betacam format, one-field video data is
recorded on six helical tracks (program tracks). In other
words, since one-field data is recorded while the drum rotates
by 1.5, the number of drum rotations is approximately 90 per
second. In the Betacam SP format, since one-field data is
recorded while the drum rotates by 1/2, the number of drum
rotations is approximately 30 per second. As shown in the
figure, the tape speed of the Digital Betacam format is lower a
little than that of the Betacam SP format.

The VTR with a Betacam playback function detects whether
the cassette tape to be played back is based on the Digital
Betacam format or the analog Betacam format, by the ID hole
of the cassette, and switches the control mode automatically.
As the result, the tape is played back at the same drum
rotation and tape speed as when it is recorded, and
parameters are set so that the optimum tracking is obtained.

The drum diameter of the Digital Betacam VTR is larger about
9% than that of the Betacam SP VTR. Since the relative
speed of the head to tape increases proportionally to the
drum diameter even if the drum rotation is made same, the
signal recorded on the helical track of the Betacam SP tape is
played back as time-compressed signal about 9%. In other
words, the frequency of the played back RF signal increases.
However, the RF signal is processed by a signal processing
circuit in the later stage so that it can obtain the same
performance as before.

The tape pattem of the Digital Betacam format has three
longitudinal tracks (i.e., control track, time code track, and cue
audio track). These tracks coincide with the tape pattern of
the Betacam SP format. Therefore, the longitudinal tracks of
the Betacam SP tape can be played back by the stationary
heads of the Digital Betacam VTR. In the Betacam SP
format, however, the fourth longitudinal track that records an
audio CH1 signal is provided in parallel. The VTR with a
Betacam playback function thus has a two-channel audio
head.

AUTC CUETC
R/P_ ERASE
HEAD HEAD

i

BETACAM SP
TAPE SPEED 118.6 mn/s

DIGITAL BETACAM
TAPE SPEED 96.7 mm/s

CTL FULL
HEAD ERASE

CUE AUDIO HEAD

111 AUDIO CH2

{11 AUDIO CH1

P 11.85

TIME CODE —-
CONTROL

Fig. 2-2-1. Tape Pattern (525/60)
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2-2-2. Data Arrangement on Program Tracks

Fig. 2-2-2 shows the arrangement of data recorded on helical
tracks (program tracks). The size of each section in the figure
is not the actual dimension ratio. For more information on the
size, refer to Fig. 2-2-1.

The Digital Betacam format uses an azimuth recording
system to perform high-density recording. Namely, two
heads with an azimuth angle of approximately 15 degrees in
the opposite direction to each other are paired to record two
program tracks (track 0 and 1) while the drum rotates by 1/2.
One-field video data and audio data are recorded on six
program tracks. Fig. 2-2-2 shows the arrangement of one-
frame data. Field 1 data is recorded on the first-half six
tracks, and field 2 data is recorded on the latter-half six tracks.
Each program track is constructed to have four audio sectors
in the center and to have two video sectors beyond the
tracking pilot signals put before and behind the audio sectors.
In other words, one-field video data is dispersed into twelve
video sectors for recording, and four-channel audio data is
dispersed into six audio sectors for recording for every
channel. As shown in Fig. 2-2-2, each channel for the audio
sectors is arranged so that the danger of error generation
disperses.

2-2-2. Data Arrangement on Program Tracks

To identify the beginning and end of a sector, preamble and
postamble data are added before and behind all the sectors.
Also, edit gaps are installed between the sectors so that each
channel can be edited independently.

Tracking pilot signais are used in an automatic tracking
system that secures high-speed and high-precision tracking
during editing.

HEAD
CHANNEL A B C D A B
TRACKNO. 0 1 0_1 0_1
N Ty Y
| | |
VIDEO
1 1
| I
] LA LA
TRACKING - ]
PILOT =5
AA] [AA] (A A
44| [313] |22
23 4] [
2I 11 I
ao Y L Q
23] (2] [
NN
111] |24i2| [3.3
PN
TRACKING ] -
T N T Y
1 ] i
| ] i
VIDEO ! ! |
| | |
1 ] I
| Ad LA LA
Field 1
i >

C D AB COD
01 0.1 01
22N
| | | HEAD MOTION
/\é\/\

Field 2
- —>

Fig. 2-2-2. Data Arrangement on Program Tracks
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2-2-3. Longitudinal Tracks

2-2-3. Longitudinal Tracks

As shown in Fig. 2-2-1, a control track, time code track, and
cue audio track are provided in the longitudinal direction of
the tape.

Fig. 2-2-3 shows the CTL signal and time code signal in the
525/60 system, and the timing relationship between these
signals and video reference signals.

The CTL signal is recorded by approximately 60-Hz
rectangular puise in the 525/60 system and controls the start
timing of each field data at the rising edge of the pulse. The
CTL signal is also modulated the duty cycle of the rectangular
wave to 65 : 35 in the first field of a color frame so as to
identify the field number and control the color framing.
Moreover, the duty cycle is modulated to 35 : 65 in the first
field of an audio 5-field sequence (excepting the overlapped
field with the first field of a color frame) so as to use for the 5-
field sequence control.

The time code signal uses a conventional longitudinal time
code based on the SMPTE/EBU standard. One frame
consists of 80 bits. Frame number, second, minute, hour,
and sync word data items are coded by a biphase mark
coding method and recorded for every frame. A user bit is
written in the time data as a binary group.

The cue audio signal is recorded by an ordinary AC bias
method.

ss CF ] |

1/2 VD 16.68 ms T

—y
N

Color  Framing
Audio Sequence

4

duty (%)

l

]

1 2 3 5 1
e meceoorn £ | F ] P 1P LF LfLS
65 50 50 50 6 35 50

LFLF LF

Time Code —FR[ s [m]H]swlFr] s [M [+ [swrr] s [M] H]sw]FR] s [M ]+ [swlrr] s [m [ v ]swlFr] s

Fig. 2-2-3. Digital Betacam Timing Chart (525//60)
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2-3. HEAD CONFIGURATION

Fig. 2-3-1 shows the arrangement of the stationary and rotary
heads in the recorder with a Betacam piayback function, and
its top view. However, the rotary heads can be actually
viewed only their tips from the side of the drum.

In the illustration that shows the rotary heads, ADVANCE
heads and Y/C heads installed in pairs on the square plates
like the bimorph plates are dynamic tracking heads. These
heads are used to play back a digital tape and an analog tape
respectively. Therefore, the model without a Betacam
playback function has no Y/C heads.

2-3. HEAD CONFIGURATION

Both ADVANCE heads and CONFIDENCE heads are used
to play back a digital tape. In usual PB mode, the ADVANCE
heads are used to play back. In the REC and INSERT modes,
the ADVANCE heads play back the signal before erasure as
preread, and the CONFIDENCE heads play back a recorded
signal to confirm that the signal has been recorded. For that
purpose, the ADVANCE heads and the CONFIDENCE heads
are installed in the specified height on the rotary drum so that
they can trace the before track and after track respectively
toward the REC head.

In Fig. 2-3-1, shaded heads are installed for the recorder only.
As for the player, only the stationary heads to play back the
longitudinal tracks and only the rotary heads to play back the
helical tracks are installed.

CONFIB
CONFI A

CUE/TC ERASE
CUE(AU)/TC R/P

ADVANCE B
ADVANCE A

RECD
RECC

FULL ERASE
CTL

Y-A

-7 ERASE A/B
REC A

RECB

ADVANCE C
ADVANCE D

CONFi C

CONFID

Note:

Shaded heads in this
figure are installed
) for the recorder only.

Fig. 2-3-1. Arrangement of Stationary and Rotary Heads
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2-4-1. Outline of the Digital Interface Format

2-4. SIGNAL PROCESSING
2-4-1. Qutline of the Digital Interface Format

The interface of the Sony Digital Betacam VTR is based on
the component serial digital interface format SMPTE 259M\/
CCIR-656 Part lll. The digital audio interface is based on the
AES/EBU format.

1. Serial video interface

Each data of a digital component video signal and four-
channel digital audio signal is serialized and can be
transmitted over a long distance of more than 200 m using
one coaxial cable. The transmission rate is 270M bits per
second.
This serial interface uses an S-NRZI (Scrambled Non-retumn
to Zero Inversion) channel code system for digital data
coding. The NRZI transmission has a merit that the contents
of data do not change even if a signal is inverted in polarity.
Therefore, this system has the advantage that a sprious
radiation can be reduced by using the positive/negative
polarity simultaneously for serial signal transmission or that
the IC can be constituted by a stable, low-power consumption
differential amplifier. Scramble processing alsoc enables a
clock to be reproduced on the receiving side even if data
“0" continues.
Video data is processed in conformity with the SMPTE 125M/
CCIiR-601 standard. The luminance signal (Y) is sampled in
13.5 MHz, and the color-difference signals (CR and CB) are
sampled in 6.75 MHz. The luminance signal and color-
difference signals are then multiplexed in the order of “CB,
Y,CR,Y,CB, Y, CR,Y,..” and transmitted at the rate of
27M words per second.
Fig. 2-4-1 shows the relationship between the video signal
level and the quantizing level. Fig. 2-4-2 shows the sampling
format in a horizontal line, and Fig. 2-4-3 shows the sampling
format in a field.
As shown in Fig. 2-4-2, the four-word timing reference signals
(TRS) are added before and behind the digital active line.
The top TRS signal defines the start of the active line and is
called an SAV (Start of Active Video). The last TRS signal
defines the end of the active line and is called an EAV (End of
Active Video).
Fig. 2-4-4 shows the format of a timing reference signal
corresponding to 10 bits. Since the first three words of four
words constitute a unique pattern of 3FF, 000, and 000
(HEX), they can be detected as a sync word. For serial
transmission, when this sync word is detected, the bit to be
sent next is judged to be an LSB, and becomes a reference
for converting the serial bits into every 10 bits of parallel
words. The forth word (XYZ) defines the field status, and
vertical and horizontal blanking timing.

2. Digital audio interface

The digital audio interface is classified into the serial digital
interface combined with a video signal and the AES/EBU
digital interface employing an XLR connector.

In both interfaces, the digital audio data is based on the AES/
EBU format, and corresponds with 48 kHz sampling and 20-
bit linear quantizing. For the serial digital interface, the digital
audio data is inserted into an auxiliary data area during
horizontal and vertical blanking periods. For the AES/EBU
digital interface, two channels of audio data are multiplexed
and stored in a data frame for every audio-sampling period.
One frame consists of two subframes. The left channel data
in the stereo mode enters into subframe A, and the right
channel data enters into subframe B.

Fig. 2-4-5 shows the format of frame and subframes. The
subframes contains various data items (shown in the figure)
as well as audio data and consist of 32 bits.

235(EBH) 7

220
. (QUANTIZATION)
LEVEL

16(108)

(a) Y SIGNAL

240(FOK)

225 ‘
(QUANTIZATION) ) e —
LEVEL

16(10w) /

(b) Cr.Ca SIGNAL

Fig. 2-4-1. Relationship between Video Signal Levels
and Quantizing Levels

WORD 1471 LOCATION

TIME REFERENCE
POINT FOR LINE
SCANNING

WORD 0 : ]
——— " 1440 WORDS 32 | —
(0-1439) WORDS; WORD 1715
e L >t

D E————
244 WORDS

3WORDS _ = 4 WORDS
(TIMING REF.) ™ I ’} ™ (TIMING REF.)
———— el
DIGITAL ACTIVE LINE.  DIGITAL HORIZONTAL
BLANKING

Fig. 2-4-2. Relationship between H Sync
and Sampling (525/60)
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2-4-1. Outline of the Digital Interface Format
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Fig. 2-4-3. Relationship between Analog Video Signal and Digital Field Blanking (525/60)
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Fig. 2-4-4. Timing Reference Signal (525/60)
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2-4-2. Outline of the Digital Signal Processing

2-4-2. Outline of the Digital Signal Processing

The digital signal processing of the Sony Digital Betacam
VTR conforms to the D-1 format except that the bit rate
reduction processing is added.

Fig. 2-4-6 shows the block diagram of the recording system,
and Fig. 2-4-7 shows the block diagram of the playback
system.

1. Outline of the recording system

(@) Input interface
For the analog or digital video/audio input signals, the
video signal is converted into paralle! video data, and the
audio signal into serial audio data.

(b) Bit rate reduction encoder
The video data is blocked after it is fieid-shuffled, then
compressed into a data rate of approximate 1/2
according to the newly developed bit rate reduction
format.

(c) Audio data processor
The audio data processor performs the audio data
selection, gain control, REC verification, and other data
processing.

(d) ECC encoder

The ECC encoder performs the error correction coding
for error correction in a playback system. The video data
that has been sent after bit rate reduction is added the
outer error collection code (ECC) and track-interleaved.
The audio data sent from the processor is also added the
outer ECC and field-shuffled.

Then, the video data and audio data are muitiplexed,
added the ID data, and inner ECC encoded. Syncdata is
also added to the resultant data.

(e) REC driver .
The REC driver converts parallel REC data into serial
data and sends a channel-encoded REC current to the
head.

2. Outline of the playback system

In the playback system, signals are processed in the
procedure opposite to the recording system.

The audio data error that couldn't be corrected using inner
and outer error correction codes is concealed before the
audio data is output from an ECC decoder. The video data
error that couldn't be corrected is concealed after the video
data is returned to the former video data.

VIDEO BIT RATE
ANALOG/DIGITAL|V ECC RECORD HELICAL
(ANALOG)  —>1""|\TERFACE REDUCTION ENCODER DRIVER > @’ TRACK
ENCODER
AUDIO
(ANALOG)  ——> ANALOG/DIGITAL AUDIO DATA
[DIGITAL | INTERFACE PROCESSOR
SERIAL V/A SERIAL/ P
(DIGITAL) ——»| PARALLEL
INTERFACE
Fig. 2-4-6. Digital Signal Recording System
v
BIT RATE v VIDEO
HELICAL P.B.PREAMP ECC > v | vioeoerroR | |V[picimauanaLoc
TRACK @ "| &EquaLzEr ["| Decober |A | REDUCTION [=% concealMenT [T*| INTERFACE > (ANALOG)
A AUDIO
A | AUDIODATA [T™|DIGITALANALOG|— (ANALOG)
PROCESSOR INTERFACE > (DIGITAL
s SERIAL V/A
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Fig. 2-4-7. Digital Signal Playback System
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2-4-3. Error Correction Coding

In the Sony Digital Betacam format, error correction takes
place by means of a two-dimensional product code of the
inner and outer codes using the Reed-Solomon code.

The structure of the inner code block that constitutes an ECC
block is common in video and audio systems. However, the
structure of the outer code block differs in video and audio
systems. A data block of 180 bytes obtained when sync data
is added to one inner code block data is called a sync block,
which is the basic unit of a video sector and audio sector. Fig.
2-4-8 shows the structure of the ECC blocks and sync block in
the 525/60 system.

2-4-3. Error Correction Coding

One video sector consists of 106 sync blocks. In other words,
one video ECC block constitutes one video sector.
Therefore, the two ECC blocks shown in the figure below are
recorded on one track, and one field corresponds to 12 ECC
blocks.

One audio sector consists of five sync blocks. For the audio
data in one channel, one field consists of six sectors (i.e., 30
sync'blocks). Therefore, the three ECC blocks shown in the
figure correspond to one field in one audio channel.

1.VIDEO - - - 12 ECC BLOCKS / FIELD (2 ECC BLOCKS / TRACK)

180 bytes .
2 2. 162 14

Ry T
! > >
E E
8 (o VIDEO DATA T lo VIDEO DATA z
3 £ia = a
T|e o |@ ;
e OUTER PARITY s OUTER PARITY Z
, z z

2.AUDIO - - - 3ECC BLOCKS/ (CHXFIELD)

180 bytes
2 2 162 14
e > (AUX - - - 27 or 30 bytes)
i z z z
© AUDIO DATA = AUDIO DATA > AUDIO DATA T
[&] < [@) < 8] <
SR SHE = |£|e = |5|° =
(B g |0 g |o &
© OUTER PARITY z OUTERPARITY | 2 OUTER PARITY z
Z < =
3. SYNC BLOCK
L SYNC BLOCK(180 bytes) N
l 7l
SYNC| 1D DATA INNER PARITY
2,0 2,] 162 e 14

INNER CODE BLOCK(178 bytes)

gl

Fig. 2-4-8. Structure of ECC Blocks and Sync Block (525/60)
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SECTION 3
BLOCK DIAGRAMS AND CIRCUIT DESCRIPTIONS

CONTENTS OF BLOCK DIAGRAMS
3-1. OVERALL
OVERALL (1/2) : Signal Processing System
OVERALL (2/2) : Control System

3-2. CIRCUIT BLOCK

EQ45B : RFProcessor

DPR-36H :  Digital Processor

VPR-1B :  VideoProcessor

APR-1B .  Audio Processor

DIF-16B :  Serial Digital Interface

CUE-1B : CUE/LTC Processor

DM-89 :  Betacam PB Demodulator

TBC-24 . Betacam PB TBC (A/D conversion)
TBC-23 :  Betacam PB TBC (Sequence/Reference)
AP-28 . Betacam PB AFM Demodulator

SS-52B (1/3) : System Control
SS8-52B(2/3) : Servo Control
SS-52B (3/3) : Dynamic Tracking
DR-200 : ServoDriver
FUNCTION CONTROL BLOCK
POWER SUPPLY

3-3. FRAME
FRAME WIRING (1/3) : Drum/Reads
FRAME WIRING (2/3) : Mecha Deck
FRAME WIRING (3/3) : Front/Rear Panels

CONTENTS OF CIRCUIT DESCRIPTIONS

» CIRCUIT DESCRIPTION OF EQ-45B BOARD

o CIRCUIT DESCRIPTION OF DPR-36H BOARD

o CIRCUIT DESCRIPTION OF VPR-1 BOARD

o CIRCUIT DESCRIPTION OF APR-1B BOARD

o CIRCUIT DESCRIPTION OF DIF-16B BOARD

o CIRCUIT DESCRIPTION OF CUE-1B BOARD

¢ CIRCUIT DESCRIPTION OF DM-89 BOARD

o CIRCUIT DESCRIPTION OF TBC-24 BOARD

o CIRCUIT DESCRIPTION OF TBC-23 BOARD

¢ CIRCUIT DESCRIPTION OF AP-28 BOARD

¢ CIRCUIT DESCRIPTION OF S8S-52B BOARD (1/3)
¢ CIRCUIT DESCRIPTION OF $S-52B BOARD (2/3)
¢ CIRCUIT DESCRIPTION OF SS-52B BOARD (3/3)
* CIRCUIT DESCRIPTION OF DR-200 BOARD

External connection of each signal is shown by the object board name and the connector-pin number.
If it is shown by "HN" or only connector-pin number, refer to "FRAME WIRING".
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3-1. OVERALL

OVERALL (1/2)

OVERALL (1/2)
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B PB CH-2 | EMPHAS IS CoNv | AUDIO #
e | DA T 3/4 D181 TAL D/A DE-EMPHAS IS 7
} I e cony AMP Qre7os
8 PB CH-3 j [EwPHAs 1S { *
! : AMP A/D | (Prpgoo |
N CONV |
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3-2. CIRCUIT BLOCK
[CIRCUIT DESCRIPTION OF EQ-45B BOARD]

EQ-45B board is a playback RF processor board that
converts the PB RF signal sent from the drum into PB data
and sends it to DPR-36H board.

Before the playback process is described, the explanation for
IC103 which exists on the upper left side of the circuit block
diagram is described.

1IC103 is the interface IC in which performs signal
conversions between the digital processor (DPR-36H board)
and the RF system.

Moreover, IC103 encodes the “MPX" signal multiplexing the
head select signals sent from SS-52B board, and sends it to
the head drum.

The MPX signal is decoded in the head drum and switches
each head amplifier.

In case of the player, IC103 sends the MPX signal to the
head drum, and makes it switch the PB head amplifiers.
Then, after the played back PB RF signals have entered EQ-
45B board and received RF processing, 1IC103 adds the
parity data to the played back digital data, and sends them to
DPR-36H board.

Input signal lines useless for the player, like REC data, are
connected to IC103. These are provided for input of test
signals, which make “EE2 AC/BD DATA" and the like so as to
enable to test the circuits, for the factory production.

Then, the playback process is described below.

The PB RF signals that are played back by PB heads and
passed through head amplifiers are sent from the head drum
to EQ-45B board.

The signals of heads A and C, and heads B and D, that are
switched every time the drum rotates by one half, can be
transmitted using the same signal line, respectively.
Therefore, the lines required for the PB RF signal
transmission are two pairs of "ADV AC" and "ADV BD".

In case of the player with a Betacam playback function, in the
Betacam tape PB mode, head amplifiers in a digital system
are turned off.

Therefore, the PB RF signals of Betacam PB heads Y-A and
Y-B use the "ADV AC" line in common.

The PB RF signals of heads C-A and C-B use the "ADV BD"
line in common.

The PB RF signals input to EQ-45B board are sent each to
PB equalizer IC (IC401 or IC501) for VCA, amplitude
equalization, and phase equalization.

An envelope is then detected.

In the Betacam tape PB mode, the "PB Y" and "PB C" RF
signals that are input through "ADV AC" and "ADV BD" lines
to the PB equalizers are output sach via only a VCA circuit
and sent to DM-89 board (Betacam PB demodulator board).
The RF signal output from each PB equalizer branches into
two paths.

One is sent to A/D converter (IC802 or IC804).

DVW-A510/510/CA510

EQ-45B

EQ-45B

The another is low-frequency compensated and amplitude
limited using a quantizing feedback (QFB) circuit, then sent
to the PLL IC (IC801 or IC803).

In consideration of the tape speed information, the PLL IC
extracts a PB clock from the input RF signal and sends the
clock signal to the A/D converter mentioned above and
VITERBI IC (IC805).

The A/D converters are required for the VITERBI processing
that is executed in the VITERBI IC in the next stage.

The A/D data of the RF signal output from the A/D converter
is input to the VITERBI IC, where a regeneration of the bit is
executed by a VITERBI system.

The data is then converted into 4-bit parallel data and sent to
the interface IC (1C103) together with the clock signal.

In the interface IC, parity data is added to the data sent from
VITERBI IC.

Two groups of PB data ("ADV AC DO through D3" and "ADV
BD DO through D3") are then output together with their parity
data and clock signals and sent to DPR-36H board.

3-7

TP103

TP104

TP819

CR5-1B PS
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@ TP103 (C-1) PB mode

TP104 (C-1) PB mode (Lot No. 307 thur. 001)
TP819 (8S-52B) (J-1) (TRIG)

e e [

@ TP401 (F-1) PB mode (B/W LIMIT OFF) (Lot No. 002 or higher)

TP401

TP401 (E-1) PB mode (B/W LIMIT OFF) (Lot No. 307 thur.001)
TP103 (C-1) (TRIG) :

g o e e e -

Measurement Condition
MODE : PB mode
TAPE :ZR5-1

EQ-45B Board -A Side- (Lot No. 307 thur. 001)
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— —— —— — —
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TP819 — i ——
ooz M (tm |
® TP423 (F-1) PB mode (Lot No. 002 or higher)
TP423 (E-1) PB mode (Lot No. 307 thur. 001)
1)

TP103 (C-1) (TRIG)

TP423

L]
TP103
ooy 29 | i e |

@ TP808 (F-2) PB mode (Lot No. 002 or higher)
TP808 (G-4) PB mode (Lot No. 307 thru.001)
TP103 (C-1) (TRIG)

TP808 ' -
v ' B t e v
. )
TP103 :
—— - - - - cl——

pomb 2y | 1 iwmi |

EQ-45B Board -A Side- (Lot No. 002 or higher)

< [ l G
e E‘: - 1 e T Q T @ T ®\1 \@
TP104 110 TP401 60 1Y TPa23 /A B \[| g/ D E \UF,../ EEERN
B TP103 nwa':h (B Side) TP4010 ;
' ' ) 1 wvicwm TP103 TP101 TP423
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| | 1®
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— - TP808 a
3| % 3
3
] ; TP808 -
" . o—5 .
M z ‘4 4
Z 2
-10 8 b ]
(0] > v
B F] PLL/VIT s s
Daanaa |
- - .
¢ 1F ] 8 6
7 ‘
i - - - PN | ?
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Lot No. 002 and higher

DVW-A510P (EK): S/N 14301 and higher
DVW-A510 (J): S/N 10685 and higher
DVW-A510 (UC): S/N 11644 and higher
DVW-510P (EK):  S/N 11385 and higher
DVW-510 (J): S/N 10101 and higher
DVW-510 (UC): S/N 10763 and higher

DVW-CA510P (EK): S/N 10076 and higher
DVW-CA510 (J):  S/N 10002 and higher
DVW-CA510 (UC): S/N 10016 and higher

EQ-45B

EQ-45B

CONTROL _BUS

Q810 1C801
L:FAST SERCH TIME. 5
= CoNsT FLT
1811 | |
S5 123-37A 10624 |y AC FREC S g
P SPD OFSET A AC
L:FAST REV
| OFFSET
H:FAST REV
ica01 PLL
VCO MUTE ic805
2
EQUALIZER ‘ MCBO
Fueo! 0406 FL4O1 0403 bL420 Treot 1c802 a3 19
ADV_AC OFSET 29 31.33 CLKB  XBS
j———— ADV AC D0 14 10 k] 26 19 1 41 35 37 37-41 14-17
Roay (- ﬂ{ ADV AC_ M 13 1P Vo BUFFER LPF S T ST a2 ] ™ Bimi-s [ aov ac oos ZB1-5  XBO-3| ADV AC DATA 0-3
BLOCK \ 611-1B 506-3 1Py QLOY]| PBX  CKY CLS
TR4O1 ciax TP421 P42z
1ca41 0405 Q404 ica02 0408 409 AD CONV
5 pon
1. PB Y 00 AVB02, 38 25 17. 46
M 103-388 106- 88 | e BUFFER BUFFER pr——— P DETONT G0 DELAY vin
[veer apv ac | TPgo8 TP403
AT AV Ac | [ ADV AC BTM V401
ADV_ VREF
DL ADV AC
ADV_AC COSINE 42 18 12
ADV_AC_PHASE | ST VTP | 1| Ve
PONT VBTM VBTH
ADV AC GAIN 11 [ e o e s s e .
H:SYSTEM EE2 S ot "
SYSTE SWCNT SWIN
2 1c402
aoNT(— TP423 VITERB!
Env BUFFER ADV_AC ENV
————_  ADV AC ENV
-22A DPR 117-17A 106-288
ss 123 } 106268 BOARD (D 1 52| o
BOARD 1D 2 -
VCLRB
Q811 1803
L:FAST SERCH TIVE s
CONST FLT
1812 | |
————— ADV 8D FREQ 7 29
SS 123-378B 106-25A SPD CK
—— KsPo oFsET 4 BD
L:FAST REV
HFAST REV OFFSET METRIC ADV AG
: —
16501 PLL ” 120-
oo WO 106-328 ss 8
53 METRIC ADV BD __oo——nt
EQUALIZER NCAQ 106-324 ss 122- 3B
RYE03 Q505 FL501 Q502 DL520 Treo2 10804 51 1
ADV BD OFSET ADV BD CK 29 31 33 CLKA  XAB
———— AoV B0 X 14 10 47 1 40 % 19 1 9 [rov o0 o] 41 35 37 44-28 3-6
igég 611-5A ﬂ' ADV BO ™ 13 1PIx vo BUFFER ITIX PHO BUFFER DELAY crix aox 27 20 PBY - Ckx 32 42 ¢ BIT1-5 | ADV BD D0O-4 ZA1-5 XAQ-3| ADV BD DATA 0-3
BLOCK \ 611-58 607-3 - 1PIY . QLoY| PBX  CKY cLs
™s501 L——» clax s21 S22
16351 504 503 2O 1513 T 507, 508 A/D CONV
F————_ P8c 10 AVB04 38 25 Q 9 1748
DM 103408 106-108 e BUFFER BUFFER d P DETCNT Q0 DELAY VIN
{ i
e P89 TP503
VAT ADV 6D | [ ADV BD 8TM V501
ADV VREF
DL ADV BO
ADV BD COSINE 42 18 12
GONT vTOP vToP
ADV BD PHASE 1 19 1
PCNT VBTM vBTM
ADV BD GAIN 11
VONT
H:SYSTEM EE2 37 36
SWCNT SWIN;
23 10513
aoNT[— TP523
e
—————— _ ADV BD ENV
S§S 123-228 DPR 117-178 106-298
DVW-A510/510
DVW-A510P/510P
3-8 (b) 3-8 (b) DVW-CAS10/CA510P



EQ-45B

EQ-45B

16103
28 MPX CK 00
PeCKH—— v 601-1
PE DAT/ —1 601-4
SVONTERR o ——-—%-—-ISVCNT i 106~228
72 PRTY ERR
PRTYER
16105-107 FL100-113
52 117 ADV_AC CK 00
CKACV CKADVAC] 106-45B
54-57 112-116 ADV AC DD
P N 106-438
ADV_AC DATA 0-3 EDACDD-3  ADVACDO-4 | ADV AC DATA ADV_AC DATA ADV_AC_DATA ADV_AC D1 prrae
L ADV_AC D2 Py
ADV_AG D3
106—-44A
ADV_AC PRTY
106-468
44 TRANSCEIVER | 106-5 ADV_BD CK 00
CKBDV CKADVEI FILTER 106-498
47-50 2-6 ADV BD DO 106-478
ADV _BD DATA 0-3 > EDBDDO-3  ADVBDDO-4 | ADV BD DATA ADV_ED DATA ADV_BD DATA > ADV 8D D1 Premon
ADV BD D2 106-438
. | ADV BD 03
iC100 { 106-48A
‘—-"—LH:HEV/L:FWD 1C100 5, ADV BD PRTY
SS 122-408B 106-16A 6 1C100 L:FAST REV 106-46A
12131 11 WEAST PRV
L:FAST SERCH L:FAST SERCH 90 SAT CK 0 1
S§ 123-338 ——} 106-16B CK16| 106-348
1 FEC CK00__ [~
16101 — 106-358
———— PRTY CLR 75 oe e
8 122-38A 106-248 LTeH -
1 SYS RESET 3.3V 118 T H:B-CAM SEL
85 122-34B 106-11A XRST
1C102
FEC AC DO 25 15-18 93-96 oo oz
DPR 116-17A 106—-378 59 MUTE
REC AC D1 REC AC DATA REC AC DATA REC AC DATA RECACDO-3 RECACSD) BUFFER W
OPF 116-17B 106-37A
REC_AC D2
DPR 116-18A 106-388
REC AC D3
DPR 116-188 106-384 RECEVER H- SYSTEM EE2/
REC BD DO
DPR 116-19A 106-398
REC BD DI
DPR 116-198 108-39A 0101 o103
HEC BD D2 6-9 11-14 87-100
DPR 116-20A 106-408 58 MUTE
REC_BD D3 REC BD DATA REC BD DATA REC BD DATA RECBDDO-3 RECBDSD BLFFER W
DPR 116-208 106-40A
1C104 INTERFACE
H:SYSTEM EE:
PR 116-168 To5-368 e ARITY £ 14 109 PRTY
L:REC A EN 2 | 18 102
DPR 116-21B 106-418 1 RECEVER RENA
DPR 1 To6azp | v B EN 5 . 7 108 FENB
e L:REC C EN 4 16 104
DPR 116-21A 106-414 RENC
L:REC D EN 5 15 105
DPR 116-224 106-42A REND
L:PRCD OFF 63
DPR 116-16A 106-36A XPACDOFF
L:FE A EN 107
5 123-35A 106-128 FEENA
§s 123-35B 106128 e EEX 108 FEENB
REC SAT AC 110
S5 123-32A 106-148 SATAC
S 123-348 106-15a |05 IP2 118 SATBD
$S 123-34A 106-158 LiSAT AC EN T 15 SATACEN
24
- E0 ss WPt | SATROEN
55 123-30A 106-144 BOMUTE
———— REC AC SEL 77
S5 123-47A 106-138 RECACSL
———— Aec BD sEL 78
S5 123-478 106-13A FECBOSL.
—— TP103
ADV AC SEL Q ADV 4G SEL 79
oo 1
S5 123-49A 106-20A ADVACSL
) ADV AC SEL 1c810
——————— ADV BD SEL 80
S8 123-49B 106-21A ADVBOSL 4 ADV VREF
| ADV BD SEL A0S l
|-~ o Ac seL 82 5700 %
SS 123-48A 106-22A CNFACSL. DrA
CNF AC SEL 16 oK CONV ADV VREF ADJ )E
1 CNF BD SEL 83 17 s BOARD 1D 1
SS 123-48B 106-23A CNFBDSL Di AQ7
— ONF BD SEL aos 17 BOARD 1D 2
|————— Le-cam seL 84 8 SPD OFSET A AC
55 123-368 106-198 BETACAM 08
f——=- S 8 8 | reeto 5 00 a2 SPD OFSET A BD
H:B-CAM CONT
TP107 1C101
16400 16403
5 122-398 106208 el LOGK O L 18 13
= a0t Tl 18 ADV AC COSINE
———— L:SYSTEM EE! 74 402 o
5 122-378 106- 74 XEEPB 2 1|
ss 122-38B 106 o |- SISTEM EE2 NN 10 H:SYSTEM EE2 #03 — TR 15 ADV_AC_PHASE
| 106~ 9A | 1> L 204 °
fo 1eror 405 [— : 4 ADV AC GAIN
5 s[%
A06 0
1C101
5 6 92 K84 g 1011
xo ° DA - ADV AC SEL
625 CONV
1514
0sC
5 13
07 14 ADV_BD COSINE
SYIF1 SCK 16 7 12
$5 122-17B 106-17B CK A08 =l
SYIF1_OMD 17 3 1]
8 122-174 106-188 o 09 <l 115 ADV 80 PHASE
EQ STB1 9 2
S5 122-18A 106-17A A10 P 3 l
A1t ol ¢ ADV BD GAIN
|——— 0 sTB2
88 122-188 106-18A " Lo A2 3 5
9,10 11
. ADV BD SEL
DVW-A510/510
DVW-A510P/510P
DVW-CA510/CAS10P 3-9 (b) 3-9 (b)

610-BA ) DRAM
ASSY

610-6A/ BLOCK

SS 122-36A

$S 122-37A

DPR 116-25B
DPR 116-23A
DPR 116-23B
DPR 116-24A
DPR 116-24B
DPR 116-26B

OPR 116-29B
DPR 116-27A
DPR 116-27B
DPR 116-28A
DPR 116-28B
DPR 116-26A

$S 120-23B
DPR 116-15B

RF Processor

EQ-45B

DVW-A510/510
DVW-A510P/510P
DVW-CA510/CA510P



DVW-A510P (EK):
DVW-A510 (J):
DVW-A510 (UC):
DVW-510P (EK):
DVW-510 (J):
DVW-510 (UC):

S/N 10001 through 14300
S/N 10001 through 10684
S/N 10001 through 11643
S/N 10001 through 11384
S/N 10001 through 10100
S/N 10001 through 10762

DVW-CA510P (EK): S/N 10001 through 10075

DVW-CA510 (J):

DVW-CA510 (UC):

S/N 10001
S/N 10001 through 10015

EQ-45B

EQ-45B

REC AC DO 1c103
( [rosare REC AC D1 h 59
I REC AC 8D =
106-8881 e -8 _1G101 . . 93-100 REC BD SD - WPx CK 00
106-38 REC AC D0-3 PECK [ 601-1 |— 610-84)_ DRUN ASSY
106398 EC BD 00 BUFFER | REC DATA REC BD DO0-3 PE DATA |22 PN eeie 610-6A/ BLOCK
- | v I
e 3eslPEC 80 D1 L
TTa7o5] fEC 80 D2 16104, FL101-111. ADY_AC DO e oPR. 11525
FOR FACTORY USE REC BD 03 INTERFACE 105, 107 116, 125. 126 ADV_AC D1 '
106-404 0V e Do 08 43Al— oPR 116-238
ADV AC DO-4 — 106-44Bf——= DPR. 116-244
L:REC A EN 102-105 ADV_AC DATA ADV AC DATA ADV_AC D3
Tos-41p]—ncC A EN . CK ADV AC - — 106-44A— DPR. 116-248
L:REC B EN 109 |REN A [ ADV_AC PRTY
106-a281 0 14-18 REN B Tov Ao or o0 T1L06-46Bl— DPR 116268
To6-41Al—cC C EN BUFFER | _ REC EN/PARITY REN C 106-458 DPR. 116-258
L:REC D EN | aen o ADV BD 00
106-42A———— —————————={106-47B]— DPR. 116-274
REC PARITY PRTY ADV_BO D1
106368 e —J106-47A—= DPR. 116-278
- ADV 8D D0-4 - A B D oe 48B]—= DPR. 116-284
ADV BD DATA ADV_BD DATA ADV BD D3 '
CK ADV BD — 106-4BAl—— DPR. 116-28B
LiFE A EN 107 ADV 8D PRTY
S5 (2/3). 123-35A ——=4106-12 FEENA 106-46A1~——e DPR, 116-264
$5 (2/3). 123-358 ———=]106-1 2Ab—e t 2 EN LLLY s ADV BD CK X Sera DPR. 116-298
' REC SAT AC 110 BUFFER FILTER CNF_AC DO
SS (2/8). 123~324 ——={106-14B| ] SATAC 106-508, DPR. 116-30A
Y/AOV | | C/ADV 118 CNF AG DI
¢ sevi |80 seL SosaTeD —oNF e Dr1eBz50Al—= oPR 116-208
TP103 TP104 SATBDEN o ic Do 085 B —=DPR. 116-31
106-51AF——= DPR. 116-318
REC AC SEL 77 CNF_AC PRTY
S (2/3). 123-47A ——{106-138 REC AC SEL B DPR. 116-338
REC B0 SEL \ 78 CNF_AG CK 00
SS (2/3). 123-478 ~————a{106-13A REC BD SEL ———————=106-52B]-~——= DPR. 116-328
ADV AC SEL \ | —1ADV AC SEL 79 CNF BD DO
S (2/3). 123-49A ——={106-204 I- ADV AC SEL 106-54Bf——= DPR. 116-344
ADV BD SEL V1] ADV BD SEL 80 CNF B0 D1
85 {2/3). 123-49B ——={106-214 ADV BD SEL 106-54A}—— DPR. 116-34B
CNF_AC SEL \ ] 82 CNF BD D2
S8 (2/3). 123-48A ——={106-22 CNF AC SEL 558 DPR. 116-35A
CNF_BD SEL 1/ 83 CNF BD D3
S (2/3). 123-488 —={106-23 CNF BD SEL 106-55A1——= DPR, 116-358
L:B-CAM SEL | 84 CNF 8D PRTY
S5 1/3). 122-368 ——=1106-1 BETACAM N B oK o T[L0B-58Al—= DPR. 116-334
16108 H:B-CAM 85 6-568 DPR. 116-368
9 8 A SELO 50 SAT CK (X)
cK16 - 106-34Bf—= S5 (2/3), 123-238
) || REGC GK (XI
H:iREC LOCK OUT 86 106-35Bf——= DPR. 116-158
$S (1/8). 122-398 ——={106-208 TEST c
$8(1/3). 122-378 10675 |- o STEM EEY 74 xeers 30 19 SVONT ERR_———l
378 — {1067
PRTY CLR 75 SVCNTERR 106-22B—= S5 (1/31. 122-364A
§S (1/3). 122-388 ——106-24B[—————— v LAk SRTYERR |2 PRTY ERA o ems $S (1/3), 122-37A
SS (2/3). 123-34A ——l106-158— SATAC EN H:B-CAM SEL 3.3V = A
L:PRCD OFF 63
DPR. 116-16A ——=1106-36 XPRCDOFF - -
SYS RESET 3.3V 119 Q101 Q103
S8 (173, 122348 108 A YsTEN ez 1 10 5] ReT EE2 AC DATA
S5 (1/3). 122-388 ——=] 106-9A |— Do_. BD MUTE BUFF b
cP101 1c108 “"ic108 3
5 6 92
> cKe4 H Q102 0104
0sC 3 4 < -—"
" 9\ EE2 BO DATA
1C108 44, 47-50. BUFF
L:FAST REV 52, 54-57
1C108 |
. ic109
fm—— H:REV/L.FWD 1C109 5
S5 11/3). 122408 ~——{106-16 6|12 13 11 H:FAST REV H:SYSTEM EE2
—_ 1. 2 E 4 )< Dc
L:FAST SEARCH | 1 12 L:FAST SEARCH
S5 (2/3), 123-338 ——={106-1 "\
1c108
EQ $5 JP2 1C806
§ (2/3). 123-348 —=106-T8AL— :2 5 I $10 DATA 17— c 8 SPD_OFFSET A<Ac| |
S5 (2/3). 123-30A ——=1106-14 | STB1 15 D/A 9 SPD OFFSET A-BD
— | P —— [T orl T
: 510 cK 16 CONV 6 Lot 1o
VITERB| DATA 7 ToT o8
1C805 1c802 P’ D TRG
110 ADV AC AF
vin VREF ADV AC| | e
1 A/D lcao0s H.B-CAM 10810 N ' VCO MUTE
— 37-41 CONV  VRB ' ; L~ ""B-CAM PB :
i 24220 0803. 813 18077771 SYSTEM ONLY !
ADV_AC DO0-3/CK|X8 z Do VAT ADY AC EWY ] 3 g0 aov ac 0
- - £
e ——— TP808 TP801 CKX TR
29 VRT ADV_AC, 9 ADV_AC CK 32 -
§5 1731 122-48 e sralMETRIC ADV Ac 28 1 ceo CKY oo [ cKY PLL 1C807. 0800, 801,
. 122-4B =—d1106-
106-328f KX 29 7 807. 808
ADVANCE PB ADV vAG oK caPa sPD ADV AC FREQ
VITERBI SPD OFFSET A-AC
33 OFFSET —
KB VCO MUTE
lo VCO MUTE] | |
‘ t LiFAST REV
I 16804 H:FAST REV
ADV BD AF RVBO1
6-3. 80 (EOV a6 GFFSET)
! A/D YREF ADV BY ER:PADVOAC AR AC CEESET L:FAST SEARCH
ADV_BD DO-3,0K|xa ras ConY 1c810 RV804 ;
24-20 0806. 814 VAEF_ADV_BD
METRIC ADV BD T 53 A D0-4 [ ADV BD ENV 10803
o rewren -
S5 (1/3), 122-38 =~—]106-324 MCBO VAT AMP 1 20 EQ ADV BD (X)
s 6 TPBOS | ’l(l TP802 oKX PBX I~ EQ ADV BD (1)
. < 51 29 VAT _ADV_BD Q ADV 8D _CK a2 PBY A
= & CKA CKY e l CKY PLL 1C809, @802, 809,
= 3 CKX 29 7 . 812
2 E ADV_VRG) oK carh sPD 811.8 ADV_BD FREQ
32 52 SPD OFFSET A-BD
Q805 |s OFFSET [o—v—— —
1 LoT 101 VCO MUTE
LoT 102} TIME
~ CONST ¥ L:FAST REV
H:FAST REV
RYV803
TPBOS ADV_BD OFFSET)
ERR _ADV_BD L:FAST SEARCH
1

3-8 (a)
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EQ-45B EQ-45B

! i
IF1 SCK ™
$§ (1/8). 122-17B ~——a106-178 ::IF: z:u SlzlgA:i
§S (1/3). 122-17A ——={106-1 1
EQ STB1 5781
$S (1/3). 122-18A ——=]106-17
1
I
i
I TP420
ADV AC BAL
TP423
ADV_AG_ENV| ADV AC ENV 48 1C401
10407 ENV OUT 42 ADYV AC (X} ———
DPR. 117-17A =— ADVANCE PB EQ IN A oY Ao 606-1 |+——611-14 DRUM ASSY
| f————_ADV AC ENY 45) 43 ADV_AC (Y} [—ri
S (3/3). 123~22A =——]106-2 BUFF Ti27 SHIFT oUT EQ1 IN B IN B 506-3 [~ 611~1B f BLOCK
15 RY401
PB SAT ADV AC 5
e [106-258 BUFF AWP OUT A DL420 27
— TP4z2 | | 12 25| EXTR
}———— Ea sTB2 DL_ADV_AC EQ2 IN B DELAY LS ! _ Lz EXTC Q420. 0424
$S (1/3). 122-188 ——={106-184] O Q404. 405 Q426 19 EE2 AC DATA FL401
! 32 33
| I FEQ IN B LPF VCA ouT oo - 1
-— — - —-— 45V I————J ; :
H:SYS EE2 I—l CDM:OA
16400 50402 YT : — 0w 103-388
. 40 !
EQ ADV AC X) 10407. 408 2 Ava2: - O TPa0t | :
EQ ADV AC (1) : :
TP421 [x/Apv acli :
VRAEF ADV AC ' i
{B-CAM PB SYSTEM! 1
S10 DATA 17— 1C402 10403, 503. 0403, 503 : ONLY
Eo 5782 15| | D/A e TONTROL SIGNAL |
§10 CK 16 CONV SELECT
- TP520 |
ADV AG SEL Q400 3
TPS523 ADV BD SEL DCQSOO
ADV BD ENV 48 10501
16507 ENV OUT 42 ADV_BD (X) ]
DPR. 117-178 - -
1 :1_ DY 8D ENV ? us ADVANCE PB EQ N A v B0 80T [ B11-tA T\ DAUM AssY
S (3/3). 123-228 106~ BUFF SHIFT ouT EQl IN B IN B §07-3 f——611-18 / BLOCK
15 _AY501 182778 |
L520 1 2
TP522 12 pLS ~5| EXTR omeeoean e aeas .
[oL_ADv_BD) €Q2 IN B A —c—" Q520. Q524 :B-CAM PB SYSTEM:
O asos 505 0526 DEL Yl* o | EE2 B0 DATA EXTC FL501 : SNLY :
ADV BD RF : 3 : ;
1 d AMP OUT A : | FEQ IN B LPF r 33 vea out : : |
ﬁ'—-o:«sv : :
106-24Afe—— SS (2/3). 123-37A | : :
W.svs EE2 com:o;\ : Q521 1C351 L
| 16500 ;{osoz L 3503  BurF H ANP +106-108) oM. 103-408
EQ ADV BD X) 16507, 508 AV521 O TP501 : :
EQ ADV 8D V) ;
- TP521 [CZ#ov_BD}: :
| VREF ADV BD H :
N ]

106-25Ape—— S5 (2/3], 123-378

RF Processor

| | . EQ-45B

DVW-A510/510
DVW-A510P/510P
DVW-CA510/CA510P

DVW-AS10/510
DVW-A510P/510P
DVW-CA510/CA510P 3-9 (a) 3-9 (a)







[CIRCUIT DESCRIPTION OF DPR-36H BOARD]

DPR-36H board is a playback digital processor board that
decodes the playback digital data.

The playback process is described below.

The two groups of AC/BD ADVANCE PB data sent from EQ-
45B board are input to inner ECC decoder (IC29).

The video data for test use (“REC DATA 2 through 9”) sent
from VPR-1B board in the test mode is also input to 1C29.
The inner ECC decoder selects a necessary data from these
input data according to the system mode, detects the sync
data, performs the inner correction based on the detected
sync data, then extracts the ID information.

Based on the extracted ID information, the inner ECC
decoder performs the clock rate transfer and de-interleaving
for the data via memory (IC30, 31, 33, and 34).

In this process, the two groups of data are multiplexed, then
separated into V data and V/A data.

They are sent to the outer ECC decoder (IC35) with each
error flag data added.

In the outer ECC decoder, the video data is outer-corrected,
de-shuffled via memory (IC36 and IC37), then sent to video
decoder (1C45).

The audio data is outer-corrected, de-shuffied via internal
memory, then error-concealed.

The resultant data is transferred the clock rate, then sent to
the audio data processing system.

As described above, an ECC decoder consists of an inner
ECC decoder and an outer ECC decoder.

The video data input to the video decoder (1C45) is decoded
by the bit rate reduction process so as to return to the former
data rate, and de-shuffled via memory (IC51 through IC62).
The data is then error-concealed via FIFO memory (IC63
through 1C67) and sent to VPR-1B board as video PB data
("PB DATA 0 through 9“).

Next, the audio data processing system is described below.

1C69 and 1C911 are the audio data processor.

The audio data processor performs data processing of digital
audio data between the ECC encoder or decoder and the
audio system processor boards in the REC or PB mode.

In the PB mode, the decoded audio data is sent to IC73.
IC73 is a jog audio processor.

it compensates the noise during jog or shuttle using external
memory (1C74), and sends data to the audio data processor.
The audio data processor performs the gain control, phase
adjustment, muting, and other data processing.

It then converts the resultant data into serial audio data “DA T
1/2 and 3/4", "MONI L/R" and "AES T 1/2 and 3/4", and sends
them to APR-1B board. In addition, it converts the data into
serial audio data “SIF T 1/2 and 3/4”, and sends it to DIF-16B
board.
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[CIRCUIT DESCRIPTION OF VPR-1B BOARD]

VPR-1B board is a playback video processor board that
converts the playback digital video data into a video signal,
and generates timing reference signals for video/audio
processing.

Before the playback process is described, the explanation for
IC307 which exists on the beginning of the circuit is
described.

1C307 is originally “TBC BUFFER IC" in which performs TBC
processing to input REC video data at a recorder.

However, not only that also IC307 generates video data for
test use under the control of the MPU (IC753), receives the
"REC DATA", "PB DATA", and "D1 DATA" (encoder outputs)
that are fed back as "multiloops”, and executes the
diagnosis.

In case of the player, functions of IC307 for test use are
utilized.

Video data for test use generated in IC307 is sent to DPR-
36H board as “REC DATA 0 through 9".

Then, the playback process is described below.

The decoded video PB data ("PB DATA 0 through 9") sent
from DPR-36H board is input to the video process IC
(IC504).

In case of the player with a Betacam playback function, the
TBC-processed Betacam PB data ("B-CAM DATA 0 through
9") is also sent to IC504 from TBC-23 board.

The "EE data 0 through 9" that is bypassed from output of the
video data generator (IC307) is also input to IC504. 1C504
selects the input data according to the system mode and
sends it to encoder IC (IC505).

The encoder IC converts the input data into various 10-bit
parallel data (component Y, R-Y, and B-Y data, composite
data, VISC Y data, and D1 data) and outputs them together
with the control data and clock signals required for after data
processing.

The component Y, R-Y, and B-Y data are converted each
from digital to analog so as to produce an analog signal, then
output via clamp circuits.

The composite data branches into two paths.

One is converted from digital to analog, clamped, output, and
divided on CP-218B board to produce "VIDEO OUT 1 and 2"
signals.

The another is converted from digital to analog,
superimposed a character signal by the switching of 1IC514,
and output as "VIDEO OUT 3" signal.

The VISC Y data extracted from the Betacam PB data is
converted from digital to analog, sent through a low-pass
fitter to TBC-23 board, and used to adjust the video phase of
the Betacam PB signal.

The D1 data is sent directly to DIF-16B board.

DVW-A510/510/CA510

VPR-1B VPR-1B

@®TPe01(R-1) PB mode

Next, the control system is described below.

Two systems (video process control circuit and timing
reference signal generator circuit) are provided for the
control system.

The video process control is performed by the MPU (IC753)
under the command ("SYIF2 CMD") of the serial
communication from the main CPU on SS-52B board.

The MPU sends control signals to each main IC on VPR-1B
board, and controls each signal level and phase in D/A S00mv % 10ns
conversion systems via EVR (IC754). 4

For the timing reference signal generation, the timing
generator IC (IC1018) controls a PLL circuit to generate a
27MHz reference clock signal according to the sync and
burst signals separated from an "INPUT REF VIDEO" signal.
The generated signal is sent to each board as the video
process timing reference signal.

Moreover, audio clock generator IC (IC1032), while
receiving this signal, generates various reference audio — -
clock signals synchronized with the reference video signal

and sends them to each board as the audio process timing

reference signal.
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[CIRCUIT DESCRIPTION OF APR-1B BOARD]

APR-1B board is an playback audio processor board that
converts the playback digital audio data into analog audio
signals and AES/EBU digital audio signals, and also controls
the digital audio system.

In case of the player with a Betacam playback function (APR-
1BA board), the function which converts the audio signals
played back from the analog Betacam tape into digital data
S0 as to enable to adjust the signal level, is added.

First, the playback process to a digital tape is described
below.

Audio data ("DA T 1/2 and 3/4", "MONI L/R", and "AES T 1/2
and 3/4") are sent from DPR-36H board to APR-1B board in
the form of serial data two by two audio channels.

The "DA T 1/2", "DA T 3/4", and "MONI L/R" data are input
each to the audio digital filter to separate two channels,
converted from digital to analog for every channel to produce
an analog signal, and output through a de-emphasis
amplifier. To "MONI L" and "MONI R" output circuits, the
CUE MONITOR signals branched from the CUE output
circuits on CUE-1B board are mixed, and the signals output
as "MONITOR OUT" are selected by control signals ("DA
MUTE" and "CUE MUTE ON") from the MPU.

The "AES T 1/2" and "AES T 3/4" data input to APR-1B board
are encoded by AES/EBU transceiver IC (IC1562) (*IC1 and
IC3), converted into AES/EBU digital audio signals ("AES O
1/2" and "AES O 3/4") two by two audio channels, then
output.

Additionally, "SIF T 1/2 and 3/4" serial audio data are also
output from DPR-36H board. However, these data are sent
directly to DIF-16B board and encoded to a Serial V/A signal.

Next, the playback process to an analog Betacam tape is
described below.

When an analog Betacam tape is played back, the audio
signals ("B PB CH-1 and CH-2") that are played back from
the longitudinal tracks of the tape, and the audio signals
("B PB CH-3 and CH-4") that are AFM-demodulated from the
PB RF signal in track C, are sent from AP-28 board to APR-
1BA board, input through the emphasis ampilifiers to the A/D
converters, and converted into serial data two by two audio
channels.

The resultant data are sent to DPR-36H board via the routes
named as "AD R 1/2 and 3/4".

These routes are originally input circuits of recording data.
However, the unit is in the analog PB mode at that time.
Therefore, the data input to DPR-36H board are immediately
bypassed to the PB circuit and gain-controlled interlocking
with the audio PB level adjustment volume control on the
control panel.

The data are then returned to APR-1BA board via the same
route as in "DA T 1/2 and 3/4" data, passed through the PB
processing circuit on APR-1BA board, and output as the PB
audio signals of the Betacam tape.

DVW-A510/510
DVW-A510P/510P
DVW-CA510/CA510P

APR-1B

APR-1B

Lastly, the control system is described below.

The digital audio system is controlled by the MPU (IC51)
under the command ("SYIF3 CMD") of the serial
communication from the main CPU on SS-52B board.

in addition to the control of its own board circuit, this control
system controls CUE-1B board via an I/O port (IC54), the
audio ievel meter (fluorescent indicator tube) by serial
communication, and the audio data processor on DPR-36H
board by serial communication.

The control system also controls the SIF audio process in
DIF-16B board while exchanging 8-bit parallel data.
Moreover, it operates as the center of the diagnosis and
automatic adjustment functions of the whole audio system.

*: For Lot No. 307 through 909
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[CIRCUIT DESCRIPTION OF DIF-16B BOARD]

DiF-16B board is a D-1 serial digital interface board that
converts the playback video and audio digital data into a
Serial V/A signal.

The Serial V/A signal is a digital signal obtained by means
that each data of a digital component video signal and four
channel digital audio signals are serialized and channel-
coded by the S-NRZI (Scrambled Non-return to Zero
Inversion) system.

The playback process is described beiow.

10-bit parallel D1 video data ("D1/D2 DATA 0 through 9") are
sent from VPR-1B board, and serial audio data ("SIF T 1/2
and 3/4") two by two audio channels are sent from DPR-36H
board to DIF-16B board.

The video data is sent to D1 encoder (IC123).

The audio data is sent to SIF audic transmitter (IC119),
converted into 10-bit parallel audio data whose four channels
are multiplexed, and sent to the same D1 encoder as in the
video data.

In the D1 encoder, the video data and audio data are
multiplexed, converted into 10-bit parallel V/A data, then
sent.

The sent 10-bit parallel V/A data branches into two paths.
One is input to IC124, converted into serial data, and
channel-encoded by the S-NRZI system so as to produce the
Serial V/A signal. :

The resultant signal is output through a cable driver to the
"SERIAL V/A OUTPUT 1, 2, and 3" connectors.

The another is input to D1 superimpose IC (1C700) and
superimposed a serial character signal sent from SS-52B
board.

The resultant data is input to IC701, converted into serial
data, channel-encoded by the S-NRZ| system so as to
produce the "superimposed Serial V/A signal®, then output
through a cable driver to the "SERIAL V/A OUTPUT 4*
connector. .

The SIF audio process is controlled by the MPU on APR-1B
board. For that reason, DIF-16B board and the MPU on APR-
1B board exchange 8-bit parallel data (“SIF DATA 0 through
7).

DVW-A510/510
DVW-A510P/510P
DVW-CA510/CAS10P

DIF-16B

DIF-16B

3-23

3-23



DIF-16B DIF-16B

Lot No. 907 and higher

DVW-A510P (EK): S/N 14001 and higher
DVW-A510 (J): S/N 10685 and higher
DVW-A510 (UC): S/N 11514 and higher
DVW-510P (EK): S/N 11255 and higher
DVW-510 (J): S/N 10101 and higher
DVW-510 (UC): S/N 10758 and higher
DVW-CA510P (EK): S/N 10076 and higher
DVW-CA510 (J):  S/N 10002 and higher
DVW-CA510 (UC): S/N 10016 and higher

AU 3/4 IN

TP101 TP102 TP103

104
16501 P00y ) CP o0 1506

SIFT 12 2 18 2 18
DPR 118-46A 112-39A
SIF T 3/4 3 17 3 17
DPR 118-468 112-398
SIF T 5/8 4 16 4 16
NC{ 112-34A 3.3V T0 sV
N prreyrn IR 5 | RECEIVER | 15 5 | TRANSCEIVER| 15
DIF AU FSO 6 4 [ 6 I [
VPR 115-31A 112-298
VPR 115-30A 12278 oAU 84S0 ? 1 ? 13 TP501
VPR 115-288 Tioaon |DIF AU 126F50 8 12 8 12 1c507 1C508 509 (o512
DIF CK27 9 11 9 11 (P 9 17 5
VPR 114- 2B 110-374 o t)DG—’ D507 -~
. ADJUST Sy
DRIVER | 15 172 9. DETECTER
" COUNTDOWN 8 D508
>[4 10 1 — ENC2 ADJ
12 — <
[
11 2Nl 4
1c513
CONTROL BUS
— NO MOUNT D1 TX 525/625
cnaso [ BLK | 804, 807, 809, : - - ‘
811,813 1C126 10801, 802 ! 1c703 : 1123
SDI ouT 1 47. 50. 52 54 56 801-11-18 801-2-9 | 60-62. 64 10-13. ' 51, 52 55-57,
chBLE a o 58 60 62 2 4 8oz-inis| oo 802-2 3 | 68=71. 73 75|  EDH ENCODER 17-22 ! 62-64 66 67 | D1 ENCODER 1.2 5-12
DRIVER 43 D0-9X S/P DATA 0-9 TRANSCE | VER S/P DATA 0-9 ODATAO-9  IDATAG-9 ENC DATA 0-9 MUDO-9  ANCO-© ANC DATA 0-9
cnast [ RED | sv 1 ‘ ;
...... !
SDI ouT 2 6 802-13 802-9 | 59 9 ! 100
PCX ; : 0CLOCK |CLOCK . AN
] :
16804, Q802 SCRAMBLE NRZ| & ; '
PARALLEL TO SERIAL ENC1 LST RESET : 23 ! SAV PNT
VOLTAGE 31 CONVERTER 1 RESET FMATO : 491 savent
] TO CURREN FSR2 TP109 ! ! P ouT 50
CONVERTER : . ! pout
| ENC1_vco Lot 137 9 ENC1_CHK RB710-712 . N Ve EROR 85 TFO
TP108 TP107 4 2 PERROR2  TVO
1c511 0803 806 Q °<} ANEV
— 7 1 46 11 H:TX RESET ~o—0— |
NC | 110-36A ﬂQ BUFFER PCK RESET P Py
- SYNC!
D1 INX ON/OFF 34
INXONOFF
D1 INX BO/B2 39
INXBOB2
TEST YP 92 =
D1_TX ROUND 95 96
RE. SEL
NO_MOUNT D1 TX 525/625 _ 99 SN
pooses - - 1
0904, 906-908 1c701 1C901. 902 ! 16702 | 1C700 — :
CN456 47, 50, 52 54 56. | 901-11-18 901-2-9 | 60-62 64 10-13 ! 23-28 2-5, 18-26
41 | 56, 60. 62 2 4 902-17, 18 902-2 3 | 68-71. 73 75|  EDH ENCODER 17-22 ; 33-36| SUPERIMPOSE 7-T2
SDI_OUT 4 CABLE sX 5V T0 3.3V L vD0-9 SDI_OUT DATA 0-9
& | DRIVER 43 D0-9X CH S/P DATA 0-9 TRANSCEIVERK  CH S/P DATA 0-9 ODATAO-9  1DATAO-9 CHARA DATA 0-9 | sivoo-e  vpo-9 ENC_DATA 0-9 r
<} [ — ' : 13
6 902-13 902-9 -] 9 ) 17 EXTH
PCX | : 0CLOCK 1CLOCK - cK27 BT a4
10804, Q902 SCRAMBLE NRZ| & e : : 1 ] 16
PARALLEL TO SERIAL ENC1 LST ! 51 23 ! SLNP CF1
VOLTAGE 31 CONVERTER RESET FMATO ; 17
70 _CURRE FSR2 TP702 ' : 20 89 CF2
CONVERTER e : 0c13 oc13 oI 30
ENC2 VCO st L3 9 ENGC2 CHK| RB703-705 oc6 21 88| e o DT
~ TP701 TP700 42
16511 Q903 905 %
— 5 3 | 9 46 11 ? —o—o—
NC| 110-38A aq— BUFFER | PCK RESET 48

CHARA DATA 0-9 CHARA
FRAME

I____ 47
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DIF-16B

DIF-16B

—
1C602 o5
19 7 2 SIF EVR RESET Mo
TSTH —< 110-434
3 ~ ic4 L=t
AQ3
6 21 9 11 SIF DO
A0S Do 112-168
22 12 8 SiF LOAD
TEST YP LOAD, 112-16A
p100[ DIF TEST YP 23 13 7 SIF EVR DATA
5 MEMORY & DATA 110-42A
D7A CONV 24 1¢ 6 SIF EVR CK
cLK 110-428
IN VP ERROR _ 11]\_10 5 DD _START
e P p1o1[ PARA IN P ERROR 15 112-148
5 20 26 3
out cs 6
1c12
D1 TX 525/625 9p 8
> p1oz[ X 625/525 2 L4 RECEIVER
x 167 TRANSCE [VER
1011 1c16
16118 5 3 16 16 3 SIF WA —————
11 1 <l 112-498
43 39 TEST YP 1213 16 oK WRGHT 1-4 (112749 |
LRCK 181 <} 14| CHIP SELECT ic6
40 acK 1A34 38 D1 INX ONOFF 15 — GEN 7 142 17 2 SIF RD 'W
2 | D1 INX BO/B2 14]  LATCH { =
D1 TX ROUND 13 2-9 18 4 SIF ALE
"= T 112 40A fe——
SIF DATA 0-3
92-100. 102
0ADO-3 Ic14 1C10 SIF DATA O
H:TX RESET 3| poer | 2 16 11 SIF DATA 1 L12-4en
195§ oaoe » RESET o 2-9 SIF DATA 2 1122445 [
LATCH 112~45A
D1 TX 525/625 19 SIF DATA 0-3 SIF DATA 3
DIGITAL AUDIO 112-458
COME Base ice 106 Ic3 SIF DATA 4 prearn
FOR 12 5 i 1 SIF DATA §
SDI TRANSMITTER LE BUS DIR 112-468
119 is READ 1-4 12-15 11-18 TRANSCE | VER 2-9 SIF DATA 6
G CHIP SELECT LATCH o 112-47A
GEN SIF_ADRS SIF DATA 0-7 SIF DATA 0-7 SIF DATA 7
AU SYNC 112-47B
et IN VP ERROR 5 aUFFEA
110 D1/D2 DATA 0
IVeK ic15 11-18 110-25A
109 1SYN ICLR s RESET RESET 3| powerR SIF DATA 0-3 D102 DATA 1 I To-258
HEOSNET D1/D2 DATA 2 110-26A
D1,/D2 DATA 3
110-268
D1/D2 DATA 4
110-274
D1/D2 DATA 5
110-278
10504, 505 D1/D2 DATA 6
8 yi7 10502 503 110-28A
505-1-4, 9-12 505-13-16 21-24 503-11-18 503-2-9 D1,D2 DATA 7
504-11. 12 R w 504-13 14 502-11. 12 502-8 9 110-28B
SDI OUT D 0 | SDI OUT DATA 0-9 D1/D2 DATA & 110-29A
ATA 0-9 D1/D2 DATA 9
504-10 504-15 502-13 502-7 D102 HD reeo8
DELAY RECE | VER 110-30A
504-9|  WMEWORY 504-16 502-14 502-6 b1/D2 GFO =
504-4 504-21 502-15 502-5 D1 GF INFO/D2 GF1l—— =
504-3 504-22 502-16 502-4 D1/D2 CF2 110-39A
504-2 504-23 502-17 502-3 D1/02 PARITY ==
5 19 502-18 502-2 D1 DLYP/D2 SYNC
[—v RSTR  RSTW 110-334
S CHARA SIGr—————
112-18B
S CHARA FRAME ———
— 112-10a
DVW-A510/510
DVW-A510P/510P
DVW-CA510/CA510P 3-25 (b) 3-25 (b)

VPR

VPR
VPR
VPR
VPR
VPR

APR

APR

APR

APR
APR
APR
APR
APR
APR
APR
APR

VPR
VPR
VPR
VPR
VPR
VPR
VPR
VPR
VPR
VPR
VPR
VPR
VPR
VPR
VPR
VPR

114-26A

114-22A
114-21A
114-25A
114-268
114-20A

121-50A

121-508

121-49B

121-458
121-46A
121-46B
121-47A
121-478
121-48A
121-488
121-49A

113-34A
113-34B
113-35A
113-358
113-36A
113-36B
113-37A
113-378
113-38A
113-38B
113-39A
113-398
113-40A
113-40A
113-418
113-41A

$S 122-42B
S8 122-43A

Serial Digital Interface

DIF-16B

DVW-A510/510
DVW-A510P/510P
DVW-CA510/CA510P



DVW-A510P (EK):
DVW-A510 (J):
DVW-A510 (UC):
DVW-510P (EK):
DVW-510 (J):
DVW-510 (UC):

S/N 10001 through 14000
S/N 10001 through 10684
S/N 10001 through 11513
S/N 10001 through 11254
S/N 10001 through 10100
S/N 10001 through 10757

DVW-CA510P (EK): S/N 10001 through 10075

DVW-CA510 (J):

DVW-CA510 (UC):

S/N 10001
S/N 10001 through 10015

DIF-16B

DIF-16B

REAR PANEL

DIF-16B BoarD

3-24 (a)

3-24 (a)

CN1002
1 Q107-Q110, Q112 ic124
SERIAL V/A@ sp1 out 6.8 10, 12. 14,
OUTPUTY ! s A6, 18. 20, 22, 24
sX DOX
SERIAL V/A sp2 ouT 2 sy DX DATAO-S
oUTPUT2 Cs CABLE
1 DR i VER 16135,
SCRAMBLE Q103. Q104
NRZ | —
VOLTAGE
CN1003 (1/2) Venas2 & T0 CURRENT! ENC1 _vCO ADJ
SERIAL vn@ & $D3 ouT P108 PARALLEL CONVERTER
OUTPUT3 To 20 30 CK
TP107 5y
' SERIAL
. CONVERTER
velrssenLEnet veo out N Q105 Q108 nats
™1
ase 122 t TX _RESET
! TP700
1 16701
pse J22 Q705
Q704, Q706 T B2 - 1c700
CN1003 (2/2) CN456 707 3 o
SERIAL W/ 5y ' @ SUPERIMPOSE D1 SERIAL OUT CABLE —{sx 6.8 10,12 14. 16 18, 20, 22. 2 23-28, a8 112
auTPUTA DRIV Sy SCRAMBLE  Dox A ALALsLal - 22 24 33-38 1 s 1vbo veo
i : DATAOD-9 ! Ve
NRZ! 09X sivDe
& 1C135, | 1
0702. Q703 ! z
TP701 HR?:LEL 33 VOLTAGE ENG2 VCO ADJ gt;: .
ENC2 VCO FV 'TO CURRENT]
1 SERIAL CONVERTER 01
Q708 CONVERTER pex 30 cK
NG [T70-gaajeno? YOO OUT foutpuT] %) ok “oon - SUPERIMPOSE
ARAALL o
BUFF 34 T(BlTD 0
2 20
1 BUS {BI1T2} oc13 >
11-18 TRANSCE | VER 5 IN V.P. ERROR oce
1 0-7 6
7
e 48
8 CHARA
9 RAX TEST ERROR FRAME 2l
| /
SIF DATAO 18 .
APR. 121-458 =—{112-444] SIF DATAT 1C605 CONTROL BUS
APR. 121-46A =—e{112-44B]| STF DATAZ Lot (a] ONLY 606-2-g 10606, 10625
APR. 121-468 =—={112-454] 2-9 11-18 Lot (b} :Fix to ground -2~ -
SIF DATA3 BUS pas-2-8 Ll
APR121-47h =112 4SBT S1F _DATAO-7 _ i TRANSCEIVER 0-7 SIF DATAO-7
- - - 0-7
APR 121-478 =—wifi — /]
I ! SIF DATAS
APR. 121-48A w——=i112-468} SIF DATAG 625~16
APR. 121-488 =—=i112-47A} 31; e IR 106‘00360‘10‘60 TR
APA. 121-49A =—=112-476] 1 601-6-9 - 4 CONTROL
604-15 sie
0-3 BUS 603-14 62511 GEN
! 16215 CONTROL [603-15 60611 s06-16
APR. 121-508 —={11 :: :25 E; BUS :; 2104:‘5 Zéﬁ 606-15
APR. 121-498 ——=411 SI'; v 5 TRANSCEIVER 2 5603_5 606-14
APR, 121-50A ——=411 606-13

DVW-A510/510
DVW-A510P/510P
DVW-CA510/CA510P



DIF-16B

DIF-16B

DVW-A510/510
DVW-A510P/510P

DVW-CA510/CA510P

TP101 TP100
AU374 TN RUT/2 ]
ic119 16117 ? ? 16115
92-100. 39 18 2 18 2 SIF T 1/2
AUDIO DATAD ng AUxO N D 17 3| 7 3 SIF T 374 |lor 290 =—— DPR 1187464
AUXS AD3/4 5V 3.3V Al DPR. 118-468
1931 soeT LroK 19 . 18 2 DIF AU FSO et VPR 115-314
109 15|TF E 1 5 DIF AU 64FSO g
SYNC  SIF 8CK jg NTRANSCE’V R : T ‘fTHANSCEWER - YT 125:3‘-\ fx) 112-27Bje——— VPR, 115-304
AUDIO  128CK T - 112-25Bbe—— VPR. 115-28B
1C1186. 1C120 |
TRANSM I TTER o e tione] vy (g
| 1C610
6| P.ON
RESETI
ATA
D1/02 DATAO roe VPR 113-344
~ Lot (a) ONLY 01/D2 DATAI VPR 113-343
TEST YP 1 2 % 0100 1.2.5-12 too[83 10123 1€116 p1o1 . Lot (b) : THROUGH D1/02 DATAZ ’
OIF TEST YP 92 == S 51702 aTas |LLO26Al—— VPR 113-354
~57 ™ PYyerarycrye (1L VPR. 113-358
3 4 16100, 1G101, 107 DT ae LLLOT7Ale—— VPR 113-364
D1 TX 525/525 TX 625/525 99 1C110. 1C113 113-14-13 {130, 1C131 110-27BJe—— VPR 113-36B
SLNP IN V. P.ERROR 113-11. 12 24~ _g- D1/D2 DATAG
ICt16 5 110-24-21. , 130-8-9. 110-28Ape——— VPR. 113-374
5152 8557, 110-1-4, 110-16-33 100-13 12 131-2-9 D1/D2 DATAT
62-64. 66. 67 18-27 110-9-12 101-19-12 110~ VER. 113-378
DATAC-S EAV. SAV DT _DATA0-S D1 DATAG-S D1 _DATA D1/02 DATAS VPR, 113384
' ————————— 3.3V i D1/D2 DATAS VPR 113-288
VIDEO 30 113-2 113-23 100-18 TO 130-3 D1/D2 PARITY o :2; vwn‘ 113-418
cK INDEX. 17 113-3]  DELAY [113-22 100-17 5V 130-4 D1/D2 CF2 vral 115-408
D1 TX 525,625 PARITY] AUDIO lig 113~4] MEMORY [113-21 100-16| RECEIVER [130-5 D1 CF_INFO/D2 CF1 TToo318 VFR.IIS—AOA
GEN MIX 114 113-g 113-16 100-15 130-6 Dt/D2 CFO oA vpn‘ 113398
13 113-10 113-15 100-14) 130-7 D1/D2 HD §
110-304 VPR 113-394
38 oK 110-6, 19,
113-6. 19 100-19 130-2 D1 OLY P/D2 SYNC ———oI
S b7y INX_ON/OFF AsT e o2 8 110-33A}e—— VPR 113-414
INX ON/OFF 110-8. 17, 100-11. 101-11 ]
D1 ENCODER INX B0B2 |os D1_INX Bo/82 113-8. 17
o )
89 95 D1_TX_ROUND
octa SEL. IC114 1c118
88 96 10125 _
oce RE 4 6 4 |is 5 OIF CK2T ) pemmer VPR 11428
oK 14. 15. 16 [TRANSCE | VER| )
S CHARA S16 (x) ————1
~crr FaaeE L2 $5(1/3). 122-428
112-1 S5 (1731, 122-43A
.............. . Lot (a) ONLY
1C808  T——"""" o1 () ONLY
CONTROL BUS 2 [STNGLE] 4 pd
i
10215
TX RESET 19 i 00 START R T4Ble— VPR 114-208
18 2 DIF EVR DATA
ENC1 VCO ADJ a MEMORY I 75| BUS . DIF EVA cK b VPR 114-254
NG ADJ Y A03 D/A CONV CLK ) ” TRANSCEIVER A D17 LOAD 110-4 VPR, 114-268
ENC2 VCO AD. 405 A L0AD 112-1 VPR, 114-214
T 3
Lot ib) ONLY ' o i
TEST YP ELECTRIC Lot {a) : THROUGH | :
D1 INX ON/OFF ADJUSTMENT L ' DIF 00—
R T fi12-168—>vPR 174-224
I 16705 DIF EVR RESET
D1 TX ROUND 19 i _A1C610: 113 71 |L:DIF EV T
11 VPR. 114-264
TEST1 == —<| : 1

3-25 (a)

3-25 (a)

—
9] BUS 11
~{ TRANSCE | VEHI———

\ Lot {a) ONLY

Lot {b) : THROUGH

This block diagram corresponds to the production
lots of Lot No.307 and higher.

Circuit sections that any midway change occured
are shown using the abbreviation mentioned below

abbrev. |[Lot No. Baard No.
Lot (a) |307-410| 1-648-531-21
Lot (b) |411-906| 1-648-531-22

Serial Digital Interface

DIF-16B

DVW-A510/510
DVW-A510P/510P
DVW-CA510/CA510P







CUE-1B CUE-1B

CUE-1B LEVEL DIAGRAM
[CIRCUIT DESCRIPTION OF CUE-1B BOARD]

CUE-1B board is a CUE/LTC PB processing board that
reproduces the CUE and LTC signals recorded on the
longitudinal tracks of the tape.

The CUE signal processing circuit is first described below.
The CUE signal is also calied a CUE AUDIO signal because
an audio signal is usually used as the CUE signal.

in the case of analog Betacam tape, an AUDIO CH2 signal is
recorded on the CUE AUDIO track position, and an AUDIO
CH1 track is provided in parallel with the CUE AUDIO track.
Therefore, two-channel audio heads are provided, and the
AUDIO CH2 head is used in common for digital tape PB 20 1
operation and Betacam tape PB operation.

For tape reproduction, CUE and AUDIO CH2 signals can be
reproduced halfway by a same circuit, and an equal circuit is 10 +
used in AUDIO CH1 during corresponding section. T

That is, the signal reproduced by the head is made flat in ' . . +ag8y
frequency response using a head tuning circuit and PB 0+ BT ) et '/’”’ /u;/ju—-
-5dBuy . -

301+

equalizer circuit, and passed through the audio attenuator
and slow equalizer controlled by the MPU on APR-1B board. (dBu]
If the PB signals are CH1 and CH2 Betacam PB audio

-2d8v

(CUE MONITOR)
‘I -748u 701

1108
TP110 1pin 1ci08

-10 +
signals, they are sent to AP-28 board from here. If the PB 10 e
signal is a CUE signal, it is sent to an exclusive PB
processing circuit. 20 - 25 8480

In the exclusive PB processing circuit, the CUE signal is
compensated in the undulation of a low-frequency response
using a contour effect compensator (IC112 and IC113). The .
compensated signal is then adjusted in level according to the -30 T
"CUE PB GAIN" instruction (DC voltage) from the control
panel, and sent through a noise filter amplifier (IC108) to PB/
EE select switch (Q103 and Q104), where a PB or CUE -40 +
TEST signal is selected according to the command from the
MPU on APR-1B board.

The selected signal branches into two paths. One is passed -50 +
through the output circuit on CUE-1B board as a CUE OUT
signal, and output from the "CUE" connector of the "AUDIO
OUTPUT" connector group on the rear panel. The anotheris 60 4+
sent to APR-1B board as a CUE MONITOR signal.
Moreover, a "PEAK DETECT" detector circuit (IC117) is
provided. This detector circuit converts the peak level of the e
CUE signal into a DC voltage and outputs it: The output =70 e
voltage is sent to the MPU on APR-1B board and used for the
CUE level display of an audio level meter.

IC111 dpin

¢

{HEAD PB LEVEL)

CONTER
-80 + MUTE . EQ I Ierrecrl
CANCEL

VCA( PB ) |X.lR ouTt I
An LTC signal processing circuit is described next.
The signal reproduced by the TC head is passed through a
PB equalizer amplifier (1C404), then a low-pass filter and -90 - [0 dBu = 0.775 Vrms]
high-pass filter controlied by the MPU on APR-1B board, and at f = 1 kHz
shaped in a waveform using 1C407. The PB signal is then
sent to the LTC PROCESSOR IC on S8-52B board as a "PB -100 +
LTC" signal. The signal read by the LTC PROCESSOR IC is
sent back to CUE-1B board as an "LTC OUT" signal and
shaped in a waveform using IC701. The shaped signal is
converted into a balanced signal using IC703 and output to
the "TIME CODE OUT" connector.

DVW-AS10/510/CA510 3-27 3-27



CUE-1B

CUE-1B

AUDIO TP10S :
- : ;
5:“‘) ; 1C110 Q120 Q122 Q124 16110 H
o) CH=-1 HEAD (V) : 5 PB 7 LAU AUDIO SLOw 3| QUTPUT [1 Q PB CH-1 $1G (X) roserAl AP, 104-414
—- E :_—jsoo_‘ CH-1 HEAD (XI ; Avies EQ_AMP | MuTE ATT eo | amp | : T )
! Q409 CH-1 FREQ ;
PR 8 Jr—————=t H:DIGITAL/L:ANALQG ' N RESP. (OXIDE! BETACAM PB SYSTEM ONLYJ'
APR. 120-48B ——{105-5 :_—!{ — E» [,
10403 Ty a1i8 iR A T S eAje—— oM. 103-228
€510 2 1 WETAL| | HAUDIO ATTON FOo—3 APR. 120-508
APR 120-495 —[ToTTRL :METAL/L: OXIDE 5 Dos_—_;De ca I Histow EQ oN e Y
- ARl AV109 I W.CUE PB MUTE - 120-494
SL100 b 105-53A APR. 120-474
D by o | e e — 1
;j | BETACAM PB SYSTEM ONLV]
TR = PAL ONLY./} P T |
BEAD cummentoo] 0 . | LIITRETS pl
TP106 5102 | ic116 |
ey R LA 9 ? [EAD | 5 a[ouTPUT |1 Q P8 CH-2 16 ) preeme] AP 100-304
— TUNE | MUTE AMF | | — '
R R Rvio7  Rviig | |TTTTTTTTTTTTTTTTTTTTTT E —_-____-___-—-___—fP_li_O.__.—
: CH-2 HEAD CH-2 FREQ. : 1C112, 1C113 [CUE_PB 81|
H DUNP (O} RESP. (0XiDE) H CONTOUR
H H 13-7
[ e -——4—————0—”—6 —————————————— = EFFECT : 1
1 H =% £ 0119 I COMPENSATOR
i METAL| |!
i { SW RV111 £a | :
i _H—2 FREQ. RESP (METAL) : H [PB_LEVEL ADJ]
H H
y I
oy ot o w o FAL ONLY}: :
BETACAM PB SYSTEM ONLY :
1 1
Lot No:403 and higher
Let No:307 to 402
1 1
16117 Q TP108
e _r_'—j7 [CUE_PEAK sTg] SIGNA =
- - 3 PEAK CUE PEAK L 105-33AF——e APR. 120~36A
Tl Rvig2 | DETECT TP107 —
71|+ [CUEWETER ADJ) [CUE _WoNT 70R] CUE_MONITOR e
A oawe [ : .9 L sos-:s:«‘——t:nn‘ns-‘m
1 i o loead Jnsee ie—— Lot No.411 and higner: APR. 119-408
v H H No-mount
- i320-5[CUE OUT |a22-13: cue_out oer | pe——d APh 126-418
AV122 H ] DETECT ] H = )
bomemmsssmoemeosseseseee 16700 - ——
TP701 RV700
1c119 \c106 oo \109 oUTPUT LEVEL
NOISE
_ === CUE_TEST SiG X S 75 7 EE 3 SELECT
APR. 120-388 ~——=f105-37A] AMP FIALM‘I;ER 5 L * 7ot o o L
SL702 —-© o
sL703 -0 o
lc4o::r<|:c4os 1c405
404~ 405-1
] 124751 cROSSTALK |22
AMP
TP101
1 = = FB_F|
1c101 [Fe_BEF] 1C103. 1C105 Av901 1c108
_ ——— CUE PB GAIX 3[GaIN |7 103-3.—-——| _ 1 3| NOISE |4
FP. 147-13 ——=1105-2 | AMP 109-1 VCA 105-7 FILTER
RVi20 AMP
Q410. 0411 CUE PB SIG
APR. 120-478 '1——1 CUE H:PB/L:EE I SW I
— | oR1VE | 10404 10406 10406 10407 1¢500
G037 Jc HEAD M) g P8 1 Hopr H wer P 2 suare | SN
o Emm‘_xa C Tlee_rur[ 70 f "
BETACAM PB SYSTEM ONLY PE_LTC Q407
e ]
HPF
0405 | SW
[TpF |
Q404 I SW l Q408
I [ 1. <1
Lsw | N
PAL:75x1/2Q
1C506. 1C701 1C703 . }NTsc:4721/20
—— LTC ouT 506-10 LTC 701-1 3 [UNBAL— BAL]
3]. 123~6l 105-17 7
ssus B o8- 174 | sHaPE aup outPut ame| !
NTSC:4721/2Q
Q700. Q701 PAL:7521/2Q
n ooy Lk e £a o [SHAPE
APR. 120~ ] I SW
DVW-A510/510
DVW-A510P/510P
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POWER ON MUTE
105~43Al

CUE-1B

CUE-1B

16702, RY700 :ﬁg;
16704-18706 |
702-2[ OUTPUT |704-2 705-2 4 3 CUE OUT (X p 1 CUE_OUT X) H CN51 f :
. iia {1083 492-% C0e auT ) : : :
Loawe ; 402-5 + 4 6 [CUE] | 5 i
1 H ouTPUT } OUTPUT
1c702. | 7 ALE FEI‘ALEE
16700 1C704-1C706 I : | :
5 7 702-6[ OU::pUT |704-a 705-8 ! 7 ﬁ\‘c 8 CUE OUT Y) o :
— | CP-220B (1/2) sonr o
0702
[ RELAY |
l DRIVE l 1
i
L LTCJﬂOS-l "‘ $S (1/3). 123-5A
HiLTC HPF ON [105-51Al—— apr. 120-45a
HiLTC LPF ON {105-528 APR. 120-46B
LTC EQ NORM e
165-51Bfe—— APR. 120-458
EK)
ey
o e v ST AT |
e o T s RTYST o  1g8ys : { | CUE/TC Processor
H OUTPUT | QUTPUT
|| e ~uzi | CUE-1B CP-220B
: : i | bvw-As10/510
CUE-1B soaro ‘ d ‘| DVW-A510P/510P
DVW-A510/510 CP-220B (2/2) soarp _ { DVW-CA510/CA510P
DVW-A510P/510P
DVW-CAS10/CAS10P 3-29 3-29



DM-89

DM-89

3-30

[CIRCUIT DESCRIPTION OF DM-89 BOARD]

DM-89 board is a Betacam PB demodulator board that
equalizes the RF signal reproduced from an analog Betacam
tape according to the type and speed of the tape,
demodulates it to a video signal, and detects a dropout.

The outline of Betacam tape reproduction is first described
below.

The Y RF and C RF signals reproduced from the Y and C
(chroma) tracks of an analog Betacam tape are sent through
the VCA circuit on EQ-45B board to DM-89 board. On DM-
89 board, PB Y and PB C signals are equalized,
demodulated, and dropout detected by their respective
circuit. The resultant signals are sent to TBC-24 board.
When the analog Betacam tape is reproduced by a digital
Betacam VTR, the relative speed of the rotary head to the
tape increases about 9 % depending on the diameter of the
head drum. Therefore, the signal recorded on the helical
track is reproduced in the form that its time base is
compressed about 9 %. The FM carrier frequency and
deviation also significantly vary depending on the metal tape
and oxide tape. During shuttle PB, the PB frequency
decreases in the FF mode and increases in the REW mode.
On DM-89 board, a signal is properly processed under these
conditions, and the same performance as the conventional
one can be obtained.

The outline of each circuit is described next. PBY and PBC
systems are provided. In the PB Y system, a high-speed
search compensator is added so that a luminance signal can
be reproduced in the high-speed search mode. Therefore,
the PB Y system is described.

A nomal PB circuit is explained below. The PB Y RF signal
sent to DM-89 board is attenuated to 2/5 and sent to the input
circuit block in IC101. For a metal tape, the input RF signal is
attenuated to 1/2 and output via a VCA circuit. Select
switches are incorporated into the input stage of this circuit
block, and reference marker signals corresponding to the PB
RF frequency whose time base is compressed on the metal
tape can be input for a test.

The PB Y RF signal passed through a VCA circuit is sentto a
cosine equalizer circuit. This circuit is an amplitude
equalizing circuit that can correct the amplitude
characteristic without changing the phase characteristic by
combining a delay line and differential amplifier. The signal
that has been equalized in amplitude is passed through an
RF low-pass filter, equalized in phase using two-stage phase
equalizer circuits, and sent to a video switch (IC102). The
RF low-pass filter and phase equalizer circuits are provided
in parallel for a metal tape and oxide tape and selected using

the video switch (IC102).

After that, the signal is equalized into Y main and Y sub
frequency characteristics by the cosine equalizer circuit in
the next stage. The Y main frequency characteristic is a flat
characteristic that attaches importance to the frequency
characteristic. The Y sub-frequency characteristic is a
characteristic that attaches importance to the counter
measures for overmodulation.

For the PB Y RF signal whose basic equalization has been
completed, Y MAIN RF and Y SUB RF signais are sent to the
demodulator circuit system, and a Y MAIN RF signal is sent
to the dropout detector circuit system.

The Y MAIN RF and Y SUB RF signals sent to the
demodulator circuit system enter into an overmodulation
compensator (OMC)(IC501) and are mixed via a limiter
circuit. The mixed Y RF signal is sent to a demodulator
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(IC501), where the carrier frequency is multiplied, converted
from a frequency into a voltage, then de-emphasized. The
resultant signal is sent to the low-pass fiiter in the next stage
to eliminate a frequency-multiplied carrier and demodulated
into a video signal. The demodulated Y signal is clamped
and nonlinear de-emphasized using IC503, then sent to
TBC-24 board as a "Y DEMOD" signal.

The Y MAIN RF signal sent to the dropout detector circuit
system is input through a dropout equalizer to dropout
detector circuit block IC101, where the signal is compared
with the reference voltage. If the signal is less than the
reference voltage, a dropout is judged to have occurred. A
dropout detection pulse ("Y DO PLS") is then sent to TBC-24
board and other blocks.

The outline of the normal PB circuit is as described above.
The normal PB operation indicates the PB range of -1 to +3
times the normal speed in which noiseless PB operation can
be performed using a DT function. In this normal PB
operation, various corrections for a signal are performed
according to the type of a tape. However, the F/V-
conversion gain and de-emphasis characteristic of a
demodulator vary depending on the tape speed information.
The demodulator can be thus used in PB modes other than
normal PB.

During shuttle PB, the PB frequency decreases in the FF
mode and increases in the REW mode. In the high-speed
search mode, especially, in the high-speed FF mode, the FM
carrier frequency and deviation decrease. Consequently,
the demodulated video signal level decreases, and the
waveform is distorted. This makes it difficult to reproduce the
video information. Therefore, a high-speed search
compensator mentioned below is added in the PB Y system
so that a luminance can be reproduced in the high-speed
search mode. Each signal is compensated according to the
type and speed of a tape.

*SEARCH SW" gate which consists of three blocks of RF
switches is provided. The signal whose only amplitude has
been equalized passes the gate via a "FLAT" switch in the
high-speed REW mode. The signal that has been passed
through a "SEARCH LPF" filter passes the gate via a "LOW"
switch in the high-speed FF mode. And the signal that has
been equalized passes the gate via a "MID" switch in the
middle search speed mode. The signal that has passed the
gate is emphasized according to the tape speed by a
*SEARCH TUNE" circuit and input to the demoduiator
(1IC501) and dropout detector circuit (IC101) instead of a
normal PB signal by the selection of RF switches. In the
high-speed FF mode, the frequency-multiplied carrier
elimination filter in the stage following the demodulator is
also changed to "SEARCH LPF".

Lastly, a control system is described below.

Principal controls for each circuit block corresponding to the
type and speed of a tape are performed by the MPU (1CS06)
on DM-89 board under the command ("SYIF2 CMD") of the
serial communication from the main CPU on SS-52B board.
The main controls are as follows: METAL/OXIDE selection,
each selection in the high-speed search compensator, and
analog control of VCAs, cosine equalizers, OMCs, and
dropout detection reference value via D/A converters (IC904
and IC905). The backup operation by an EEP-ROM (1C908)
is also performed.
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[CIRCUIT DESCRIPTION OF TBC-24 BOARD]

TBC-24 board is a Betacam PB TBC (A/D conversion) board
that generates a clock following the jitter of the demodulation
video signal from DM-89 board, converts the demodulation
video signal into digital video data using this clock, and
sends it to TBC-23 board.

The outline of a process is first described below.

The video signal that is reproduced from a tape and

demodulated contains a jitter component. To eliminate the
jitter component, a clock that contains the same jitter
component is generated using a write clock generator circuit.
When a PB video signal is sampled by this write clock, the A/
D-converted digital video data becomes data whose jitter
component is canceled.

Since Y and C signals are recorded on the different video
tracks of a tape, the way in which each jitter is generated also
differs. Therefore, two write clock generator circuits and A/D
converter circuits for Y and C signal systems are provided on
TBC-24 board. These circuits are almost the same
respectively in circuit configuration.

The outline of each circuit is described next. Since Y andC
signal systems are almost the same in configuration, only the
Y signal system is described.

A write clock generator circuit is first explained below. 1C301
plays a leading part in a Y write clock generator circuit.
IC301 extracts an H sync signal from the input demodulation
Y signal and sends it to the sync guard circuit on TBC-23
board. The sync guard circuit eliminates H sync signal with
irreqular intervals, separates only H sync signal with regular
intervals, and sends it back to IC301 as a SELECT H
WINDOW (SHW) signal. 1C301 doubly differentiates the
demodulation Y signal and gates the detected sync edge
signal by this SHW signal. After that, IC301 outputs oniy the
sync edge signal, that is judged to be normal, from pin 50 as
a SELECT H (SH) signal.

The output SH signal is converted into a sawtooth wave
using a sawtooth wave generator in a phase-shift circuit
(IC302, 1C307, IC308, and IC409). The sawtooth wave
inverts a comparator (IC308) by the phase obtained when
the "SCH TRACKING" signal from TBC-23 board and the
tape speed information are added to the phase set using
RV300, and triggers a monostable multivibrator (IC307) to
generate a pulse.

The output signal of normal VCO (IC406) (approximately
14.8 MHz during normal PB) is input to pin 67 of IC301 and
frequency-divided into the H frequency using a PLL counter
that is reset by the output pulse of the phase-shift circuit
described above. A COUNT H signal is generated on the
basis of this frequency-divided signal. The COUNT H signa!
is converted into a signal that has a slope for phase
comparison in the inversion portion, and output from pins 16
and 17.

The slope of the COUNT H signal output from pin 16 is
sampled and held by the output pulse of the phase-shift
circuit described above so as to produce a phase error
voltage. The phase error voltage is passed through a cutoft
switch (IC400) during guard band period and fed back to the
normal VCO (IC406) via a normal error amplifier. A PLL loop
is formed via this VCO. As a result, the VCO oscillates with
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the frequency locked to the input demodulation Y signal and
is used for a Y write clock. The slope of the COUNT H signal
output from pin 17 is detected its gradient. The result is fed
back to pin 14 to maintain the gradient of the slope in the
specified value.

1C301 incorporates an impact error detector circuit to cancel
an impact jitter occurring when the rotary head touches the
tape. The impact error detector circuit takes in the phase
error voltage before integration through the A/D converter
(IC404), then generates the signal data corresponding to the
coming impact jitter by methods of memory, analysis, and
forecast, and outputs it. The "IMPACT ERROR" signal
obtained when this data is converted from digital into analog
is added to a "NORMAL ERROR" voltage to control the
normal VCO.

The above description applies to the normal PB mode. For
high-speed search mode, a wide-range VCO is incorporated
in IC301. The phase error voltage is fed back as a "BID

"ERROR" voltage via an error amplifier for a wide range. At

that time, a "BID ERROR" signal corresponding to the tape
speed information is also added to controi the wide-range
VCO.

The normal VCO and wide-range VCO are selected using an
"F BID" signal from TBC-23 board. The selected VCO output
signal is sent to the PLL counter in 1C301, and
simultaneously, it is output to an A/D converter circuitasa Y
write clock ("Y WCK") signal. A"Y GATED WCK" signal that
eight clock periods (including the reset period of the VCO)
are muted is also sent to TBC-23 board.

Moreover, IC301 generates a "WZ" (WRITE ZERO) signal
when it receives the output signal of the PLL counter, and
sends it to TBC-23 board. IC304 also generates a "W CLP
PLS" (WRITE CLAMP puise) when it receives the SH signal,
and sends it to the A/D converter circuit, and to the
demodulator circuit on DM-89 board.

in the A/D converter circuit, the input demodulation Y signal
is passed through a low-pass filter, clamped in pedestal level
using a clamping circuit, and sent to an A/D converter
(IC100). The error voltage for clamping is generated when
the sample-and-hold voltage using the "Y W CLP" pulse that
is generated by a write clock generator circuit and the hold
voltage of the "Y PDS CONT" data that is fed back from TBC-
23 board are compared with the reference voltage. The
demodulation Y signal input to the A/D converter (IC100) is
sampled using a write clock that is generated by the write
clock generator circuit, and converted into eight-bit digital
video data whose jitter is corrected. This data is passed
through a digital delay line (IC103) so that it coincides in
timing with the "Y DO PLS" pulse from DM-89 board. The
data is then sent to TBC-23 board.
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[CIRCUIT DESCRIPTION OF TBC-23 BOARD]

TBC-23 board is a Betacam PB TBC (sequence/reference)
board that corrects the time base, dropout, and picture
quality and controls the phase by a VISC, with respect to the
digital video data from TBC-24 board, and generates various
timing signals used in a TBC block.

A sequence processing circuit is first described below.
Since Y and C signal systems are similar in configuration,
only the Y signal system is primarily described except the
complementary explanation of the block peculiar to the C
signal system.

The eight-bit Y data from TBC-24 board is sent to a video
data processing circuit in 1C104, and the guard band period
is replaced by a gray code (01H) and the dropout detection
block is replaced by a DO code (00H) as the preparation of
dropout compensation. After that, the data is written in field
memory (IC107) under the control of a memory control circuit
in IC104. Pedestal data is detected in the initial stage of the
video data processing circuit, and "PDS CONT" data is fed
back to TBC-24 board so that a level of 10H (80H for a
chroma signal) is obtained. 1C104 also has a sync guard
circuit and separates only H sync signal with regular intervals
from the H sync signal from the write clock generator circuit
on TBC-24 board and sends it back as an SHW (SELECT H
WINDOW) signal. ‘

The Y data written in the field memory (IC107) is read by the
read clock locked to the reference signa! under the control of
the memory control circuit in IC104. As a resutit, the Y data
whose time base is corrected is obtained.

The reference V timing signal uses an "SQ V" signal in the
normal and DT PB modes and uses an "SV V" signal in the
high-speed PB mode.

An analog Betacam chroma signal is recorded on the tape by
a system called CTDM (Compressed Time Division
Multiplex) in which the R-Y and B-Y signals whose time base
is compressed are arranged within an H period. Therefore,
when a chroma signal is read from the field memory (IC109),
R-Y and B-Y data are alternately read to convert into a signal
in which the time-base corrected R-Y and B-Y data are
alternately arranged for every clock.

The Y data whose time base has been corrected is input to
the three-line dropout compensator (IC110) in the next stage
to compensate for a dropout and sent to the next stage as
10-bit data. In the three-line dropout compensator, signals
before and after 1H are prepared via delay lines. If a dropout
occurs, the signal is replaced by the average data of the
signals before and after 1H . If a dropout occurs in the signal
after 1H, too, the signal is replaced by the data before 1H.
In the edge noise reducer (ENR)}) in the next stage, the Y data
whose dropout has been compensated is corrected in picture
quality by a digital correlation circuit. Chroma data is also
corrected in picture quality by a line crawl canceler
(LCC)(IC113). The Y data and chroma data are then input to
IC206, output as 10-bit digital video data that is multiplexed
in the order of "CB, Y, CR, Y, CB, Y,CR, Y, ...", and sent to
VPR-1B board as "B-CAM DATA 0 to 9".

In case that a setup is added to the signal in NTSC system,
the data is removed the setup and corrected the level by
IC228 (NTSC only) in the later stage of IC206, then output.
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A reference system is described next. A circuit that
generates various timing signals used in the TBC block and a
circuif that controis the TBC process are provided in the
reference system.

The timing signals used in the TBC block are generated by
IC206. 1C206 has a "Read Timing Pulse Generator" function
as well as a "Y/C Complex"” function that muitiplexes the Y
and C data described above. IC206 generates various
timing signals on the basis of the timing reference signais
("REF CK 27", "REF 4FSC", "B-CAM CF", "TBC VD", and
"TBC HD") from the timing reference signal generator circuit
on VPR-1B board, and sends them to ICs of each sequence
process block.

The TBC process is controlled by the MPU (1C202) on TBC-
23 board under the command ("SYIF2 CMD") of the serial
communication from the main CPU on SS-52B board. The
MPU sends the mode information and operation command to
each main IC of the TBC process, outputs eight-bit Y/C delay
control data, test commands, and other control signals, and
saves the adjustment data of the circuit on TBC-23 board in
an EEP-ROM (1C200).

The eight-bit Y/C delay control data output from the MPU is
converted into an analog "Y/C DL CONT"™ signal using a D/A
converter (IC203) and sent to TBC-24 board. The data is
then added to the phase-shift circuit in a C write clock
generator circuit to shift the phase of a chroma signal and
synchronize the Y and chroma signals.

The IC (IC205) called a memory sequencer receives the
command from IC206, and controis a V timing signal and the
phase detection of a VISC signal.

The V timing signal is controlled as described below. 1C205
takes in the "PB V*, "DT V", SV V" signals, other timing
signals and control information from SS-52B board, VPR-1B
board, and a TBC block, generates an "SQ V" signal from the
correlation of these signals, and outputs it. This "SQ V"
signal is used as the reference of time base correction in the
normal PB and DT PB modes.

The phase detection of the VISC signal is controlied as
described below. The "VISC Y" signal that is extracted from
Betacam PB data on VPR-1B board, converted from digital
to analog, and fed back is sent to the VISC phase detector
circuit on TBC-23 board, where the phase of a separated
VISC signal is compared with the phase of a fine-adjusted
REF'SC signal (IC216). 1C205 outputs a "VISC DET" pulse
in proper timing on the basis of various signals and
information. The "VISC DET" pulse turns on and off the
switch in the phase comparator {C216 to sampie and hoid
the phase compare output signal. The resultant phase error
voltage is sent to TBC-24 board as an "SCH TRACKING"
signal. The signal is then added to the phase-shift circuitin Y
and C write clock generator circuits so as to shift the phase of
the Y and C signals and to make the phase of a subcarrier
(VISC) during REC coincide with that of an output subcarrier.
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[CIRCUIT DESCRIPTION OF AP-28 BOARD]

AP-28 board is a Betacam PB AFM demodulator board that
demodulates the AFM signal reproduced from an analog
Betacam tape into an audio signal. This board also mounts a
DOLBY decoding circuit for the audio signal (LAU signal)
reproduced from the longitudinal tracks of the analog
Betacam tape.

The outline of an AFM system is first described below.
In the Betacam SP format, the audio signals in channels 1
and 2 of four-channel audio input signals are recorded on the
longitudinal tracks of the tape by an AC bias system, and the
audio signals in channels 3 and 4 are recorded on chroma
video tracks (track C) by an AFM system. The AFM system
frequency-muttiplexes FM-modulated audio signals into the
FM-modulated chroma signal, then records it. The carrier
frequencys of FM audio signals use frequencys lower than
the carrier frequency of a chroma signal as described below.
Carrier frequency CH3 : 310 kHz, CH4 : 540 kHz
Maximum frequency deviation 75 kHz
To pay attention on AFM reproduction is that rotary heads C-
A and C-B are switched in the course of continued signal
because an audio signal contains no blanking period that a
video signal contains. Since the switching noise of an RF
signal appears as a high noise during FM demodulation,
proper measures against the noise are required.
When the analog Betacam tape is reproduced by a digital
Betacam VTR, the AFM signal is also reproduced in the form
that its time base is compressed about 9% because of the
difference of the drum diameter. Therefore, a circuit for time-
base correction is added on AP-28 board.

The outline of an AFM signal processing circuit is described
next.

The C RF signal that branches in the PB C input circuit on
DM-89 board is sent to AP-28 board. This signalis sentto a
800-kHz low-pass filter to eliminate chroma signal
components and to produce an AFM RF signal, then
adjusted in level using an RF amplifier in the next stage.
The resultant signal is converted into eight-bit data using an
A/D converter (IC308) and written in field memory (IC313)
via a selector (IC311). The data is written four bits at a time
using the selector. The reason is that the field memory
consists of four bits per word. Among the data written in the
field memory, the CH-A data reproduced by the C-A head is
read from pins 5 to 8 four bits at a time and sent to 1IC312.
The CH-B data reproduced by the C-B head is read from pins
35 to 32 four bits at a time and sent to IC312.

Each data mentioned above is restored to eight-bit data
using the switch in IC312.

The above process is controlled by IC312. IC312 called a
"digital AFM expander” functions as an "AFM TBC" circuit.
IC312 controls a PLL circuit and generates a write clock
locked to the C SH (C SELECT H) signal generated on TBC-
24 board. Using this write clock, the A/D converter (IC308)
samples the AFM RF signai and converts it into jitter-
canceled data. 1C312 also corrects the time base by reading
data from the field memory (1C313) using a read clock that is
generated from reference signal "REF CK 27".

For the RF signal recorded on the tape, CH-A and CH-B data
are not completely switched every time the drum rotates by a
half turn, but overlap areas of some hundreds of micro-
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second are added before and after each channel. When the
analog Betacam tape is reproduced by a digital Betacam

" VTR, data can be transmitted in one line until it is written in

the field memory because the CH-A and CH-B data whose
time base is compressed are alternately reproduced at slight
intervals. However, when data is read from the field
memory, the respective line is required because the time
base is corrected. '

IC312 alternately links the read CH-A and CH-B data whose
time base is corrected and generates time-base corrected
AFM RF data. At that time, IC312 uses two select switches
for data fetching, and generates the AFM RF data with longer
CH-A data and the AFM RF data with longer CH-B data and
outputs them by setting high- and low-selection duty cycles
and controlling them. These AFM RF data are passed
through a D/A converter and 800-kHz low-pass filter,
respectively.

As a result, the AFM RF signal with longer CH-A signal
("AFM 1" signal) and the AFM RF signa! with longer CH-B
signal ("AFM 2" signal) are produced.

The "AFM 1" and "AFM 2" signals are passed through AGC
amplifier and branch into two paths, respectively. These
signals are then passed through 310-kHz or 540-kHz
bandpass filter and demodulator, respectively. As the result,
four signals (CH3 audio signal with longer CH-A signal, CH3
audio signal with longer CH-B signal, CH4 audio signal with
longer CH-A signal, and CH4 audio signal with longer CH-B
signal) are produced.

Using two pairs of select switches (IC503 for CH3 and 1C603
for CH4) for signal fetching, therefore, the CH-A and CH-B
signal portions (not inciuding a high demodulation noise
occurring at the joint of RF signals) are alternately fetched
and linked under the control from IC312.

After that, both signals are amplified and passed through 25-
kHz low-pass filter, respectively, then sent to a noise
reduction circuit (IC701) to produce noise-free AFM
demodulation audio signals ("B PB CH3" and "B PB CH4").
The produced signals are sent to APR-1B board.

When a dropout occurs in the AFM RF signal, it is detected in
the AGC ampiifier (IC403) for the "AFM 2" signal. The
dropout portion is temporarily held in each demodulator
according to the dropout information, and the relevant
portion of a demodulated audio signal is interpolated linearly.

Lastly, an LAU signal processing circuit is described below.
The audio signals reproduced from the longitudinal tracks of

the analog Betacam tape are equalized in a frequency

characteristic on CUE-1B board and sent to AP-28 board.

On AP-28 board, the input audio signals are compensated in
the undulation of a low-frequency response using contour
effect compensator, respectively. After that, the phases in
both channels are adjusted using a phase adjustment circuit.
The resultant audio signals are sent through 15-kHz low-
pass filters to a DOLBY C noise reduction IC (IC105), where
the audio signals are DOLBY-decoded and output, then sent
to APR-1B board as "B PB CH1" and "B PB CH2" signals.
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[CIRCUIT DESCRIPTION OF SS-52B BOARD (1/3)]

SS-52B board (1/3) is a system control system block that
controls man-machine interface, processor control, and
overall system.

S8S-52B board consists of the following blocks.

$8-52B (1/3): System control system block

S8-52B (2/3): Servo control system block

SS8-52B (3/3): DT control system block
These blocks incorporate CPUs (MPU), respectively, and
control their own system while they communicate mutually
via dual port RAMs. Especially, the system centrol system
controls the overall system as well as its own system.
The system control system is described below.
The outline of the system control system is first described.
The CPU system which constitutes the center of the system
control system consists of main and sub CPU systems. The
main CPU (IC5) controls the basic functions for peripheral
boards and the overall system. The sub CPU (IC50) controis
the key panel inciuding the time counter display.
The flow of the controls performed by each CPU are
summarized as described below.

Main CPU

+ CPU system configuration : Main CPU (V25)(IC5)
Address decoder (1C7(2/2))
ROM (256k bytes)(IC12)
RAM (32k bytes)(IC10)
NOVRAM (8k bytes)(IC13)
Interrupt controller (IC16)

+ Communicates with the sub CPU via dual port RAM (IC37
and IC38).

+ Communicates with the servo CPU via dual port RAM
(IC34 and IC35).

» Controis DPR-36H board while exchanging the system
data and control signals ("PAD 0 to 7/CONT") via paraliel
bus interface (1C28, 1C29, and 1C30).

» Controls EQ-45B board via RF block interface (IC7(1/2)
and [C8).

» Controls APR-1B, FP-58B, SWC-19B, and RM-130 boards
via MPU communication controller (IC25 and i1C22).

e Controls VPR-1B, DM-89, and TBC-23 boards via MPU
communication controller (IC27 and IC26).

e Controls the superimpose IC (IC46) via the circuit
mentioned above to send character signals to VPR-1B and
DIF-16B boards.

» Controls the LTC processor IC (IC42) to read the LTC signal.

« Communicates with the outside via a serial interface (IC15)
by the RS-232C protocol (using the RS-232C connector).

Sub CPU

+ CPU system configuration : Sub CPU (Z80)(I1C50)
Address decoder (IC53(1/2))
ROM (64/256k bytes)(1C54)
RAM (8k bytes)(IC52)

» Communicates with the main CPU via dual port RAM (IC37
and IC38).

» Controls the key panel (overall lower control panel
including the time counter display and search dial
assembly) by the serial communication with the MPU on
KY-231B board.

DVW-A510/510
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$S-52B (1/3)

S$S-52B (1/3)

o Communicates with the outside via a remote interface
(IC53(2/2)) by the RS-422 protocol (using the 9-pin remote
connector).

» Sends a watchdog reset pulse to the main CPU when an
error is detected during communication with the main CPU.

A few complementary explanation is given for the contents of
the above description.

(1) NOVRAM

The NOVRAM (IC13) is used as an error logger that saves
the data at that time when each error occurs. This RAM has
no backup function.

(2) RF block interface

The RF block interface (IC7(1/2) and ICB) reads the D/A
converter control data set in the RAM, converts the data into
the serial data ("SYIF1 CMD") in which four-bit D/A channel
numbers are added, and sends it to EQ-45B board together
with a clock signal and strobe signals, to set the various
control data to the three 12-channel D/A converter on EQ-
45B board.

The RF block interface also counts the metric pulses from
the VITERBI ICs on EQ-45B board, using the head select
signals as the gate windows, and sends the count data to the
CPU. The CPU controls the gain and phase of each
equalizer circuit so that the metric pulses decrease.

(3) MPU communication controller

The MPU communication controllers (IC25 and 1C22, and
IC27 and IC26) can communicate with eight MPUs
(maximum) by serial communication, respectively. 1C25
sends a "SYIF3 CMD" command to each board together with
a clock signal and chip select signals, and IC27 sends a
"SYIF2 CMD" command to each board together with a clock
signal and chip select signals. These commands control the
basic function of the MPUs on each board.

The MPU communication controlier also have 16 parallel
ports (eight input ports and eight output ports). These ports
are used for the input operations by switches, and the signal

exchange between DPR-36H or EQ-45B board and the

CPU.

For each CPU, LEDs that display each operation state are
mounted on the board.

D301 displays the operation state of the main CPU, and
D601 displays the operation state of the sub CPU. Each
LED bilinks at intervals of approximately 1 Hz if the operation
state is normal.
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[CIRCUIT DESCRIPTION OF SS-52B BOARD (2/3)]

S$8-52B board (2/3) is a servo control system block that
gathers the feedback information from sensors and mechani-
cal devices, performs detection processing for the information,
and controls the mechanical devices via DR-307/200 board
according to the result of the detection.

The configuration of the servo control system block is
summarized below.

The servo CPU system (IC750, etc.) constitutes the center of
the servo control system, and controls the overall servo
system. The servo CPU connects with the servo IC (IC774)
and two /O ports (IC762 and IC782) by data bus, and
connects with the drum MPU (1C700), MPU on DR-307/200
board, by serial communication.

The outline of each portion is described below.

(1) Servo CPU system
CPU system configuration : Servo CPU (16-bit)(IC750)

Address decoder (IC758, IC757, etc.)

ROM (4M-16 bits)(IC761)

RAMs (2k bytes x 2)(IC751 and IC758)
The servo CPU constitutes the center of the servo control
system. It controls the servo system except a DT function.
This servo CPU communicates with the CPU of the system con-
trol system via the dual port RAM (IC34 and IC35)
(on SS-52B board(1/3)) and communicates with the CPU of the
DT control system via dual port RAM (IC2113 and 1C2115)
(on SS-52B board(3/3)).
The servo CPU has serial ports, so communicates with the
drum MPU (IC700) and the MPU on DR-307/200 board in
serial, and controls these MPUs.
The servo CPU has analog input terminals, so takes in motor
currents, tape tensions, and other analog data, and converts
them into digital data. Moreover, it takes in digital data and
detection data via the MPU on DR-307/200 board and the
servo IC (IC774), and controls the servo according to these
data items.

(2) Servo IC

The servo IC (IC774) receives the CTL signal and various
FG pulse signals that are fed back from DR-307/200 board,
calculates the timing, and outputs PWM signals for each
motor control to DR-307/200 board.

However, the PWM signal output from pin 31 provides a
speed offset for the PLL circuit in the VITERBI processing
system on EQ-45B board. The pulse width of this PWM
signal varies depending on the tape speed. This signal is
DC-converted using IC765, then time-shared into four PB RF
identifying DC signals using analog switches (IC771 and
IC775), and sent to EQ-45B board.

In addition to the above description, the servo IC also detects
the rotating direction of the capstan motor, generates a 1/2
VD pulse, and outputs them.

DVW-A510/510/CA510

SS-52B (2/3)

SS-52B (2/3)

(3) Drum MPU

The drum MPU (IC700) sends a PWM signal for drum motor
control to DR-307/200 board under the control of the servo
CPU, and outputs the select signals for each rotary head to
EQ-45B and DPR-36H boards.

(4) CPU operation state display by LED

For each CPU, LEDs that display each operation state are
mounted on the board. D711 displays the operation state of
the servo CPU, and D800 displays the operation state of the
drum MPU. Each LED blinks at intervals of approximately 1
Hz if the operation state is normal.

Moreover, D800 displays the drum operation state by the
duty cycle of the blink. The operation of the LED that lights
for a longer time indicates “DRUM LOCK”. The operation of
the LED that goes off for a longer time indicates “DRUM
UNLOCK”.
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[CIRCUIT DESCRIPTION OF SS-52B BOARD (3/3)]

SS-52B board (3/3) is a DT control system block that detects
atracking error from the PB signal of the DT head, generates
a bimorph drive signal together with the feedback data pro-
cessing result, and sends it to DT-34B board (bimorph drive
board) for dynamic tracking.

DT control system configuration
« DT system control block
DT CPU system
Servo IC
» Tracking error detection block
Wobbling signal generator circuit
Digital tracking error detector circuit
Analog tracking error detector
« Bimorph control block
Bimorph control circuit
Bimorph drive circuit (DT-34B board)
The outline of each block is described below.

(1) DT system control block

The DT system control block consists of a DT CPU system
(consisting of a DT CPU (IC2104), address decoder
(IC2108), ROM (1C2110), and /O port (1C2109)) and a servo
IC (1C2200).

The DT CPU communicates with the servo CPU via the dual
port RAM (IC2113 and iC2115), performs detection
processing for the feedback data jointly with the servo IC,
and controls the DT system according to the resuilt.

The servo IC detects the tape speed from capstan FG
signals, calculates the timing of the tracking from a CTL PB
signal, and sends the calculated tracking data and others in
the form of PWM signal to the bimorph control circuit.

(2) Tracking error detection block

Since a digital Betacam tape has a narrow track width and
high trace speed, the degree and direction of a tracking error
are detected from the envelope waveform of a PB RF signal
by wobbling the DT head (ADVANGE head) in the PB mode.
For an analog Betacam tape, the tracking data generated in
the DT system control block is corrected from the PB RF
level detection and from the PB phase difference detection
between channels Y and C by {C2401, as before.

« Wobbling signal generator circuit

Wobbling data is generated by three CTC counters (1C2202,
1C2204, and 1C2207), converted into a wobbling signal of 1.5
kHz by a D/A converter (1IC2210), and added to bimorph
drive signals in the mode of "WOBBLING ON".

The timing pulses generated by the above CTC counters are
sent through an wobbling control circuit (IC2100, 1C2205,
and 1C2209) to the tracking error detector circuit to control
the timing of the error detection.

« Digital tracking error detector circuit

The ADVANCE head is wider in width than the REC head.
Two ADVANCE heads are instalied on one bimorph plate in
pairs so that the portions of the remaining width protrude
from the both outsides of the tracks recorded in pairs.
When the bimorph plate wobbles, if the head deflects to the
outside of pair tracks, the track width that can be reproduced
decreases. Therefore, the amplitude of the PB RF signal
decreases.

DVW-A510/510/CA510
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If the head deflects to the inside of pair tracks, the portion of
the head got in the adjacent track cannot reproduce because
the azimuth angle differs. However, since the outer edge of
the track is covered by the portion of the remaining width of
the head, the track width that can be reproduced does not
change. For the adjacent head, the same change described
above appears in an opposite phase.

if a tracking error occurs, the above change appears more
remarkably in the shifted outside head. In the inside head,
the change decreases. Therefore, a wobbling component
(1.5 kHz) is extracted from the envelope waveform of the PB
RF signal in each head, and the difference is obtained using
a differential amplifier. As a result, the degree and direction
of the tracking error can be detected.

IC2500 to IC2508 are a digital tracking error detector circuit.
For the envelope wavetorm of the PB RF signal from EQ-458

" board, only the video RF portion is extracted in the timing of

the "PEAK HOLD OFF™ signal from a wobbling control circuit,
and a wobbling component is taken out using a bandpass
filter of 1.5 kHz and half-wave rectified. The resultant haif-
wave rectification output signals in a pair channel are input to
the differential amplifier to taken out the difference and
passed through a low-pass filter. As the result, a DC voltage
whose polarity and dimensions correspond to the direction
and degree of the tracking error is obtained. This voltage is
fed back to the bimorph control circuit in the corresponding
channel in the mode of "WOBB A/B ON" or "WOBB C/D ON".

(3) Bimorph control block _

IC2300 to 1C2305 and IC2700 to IC2705 are a bimorph
control circuit. In principle, the feedback strain gauge signal
and the tracking data calculated by a DT system control
block are compared using phase compensators (IC2300 and
IC2700), and the difference voltage is output as a bimorph
drive signal.

Tracking error detection data is fed back in the course of a
tracking data circuit for a digital tape to correct the tracking
data. For an analog tape, the tracking error detection data is
fed back to the DT system control block to correct the
tracking data. Moreover, for a digital tape, a wobbling signal
is added to the bimorph drive signal.

An "STG OFFSET" signal contains a same noise component
as in the strain gauge signal and is used to cancel the noise.
The gain djustment is performed by changing the ON/OFF
duty cycle of a charge/dischage switch by a PWM signal. A
"TRACK SIGN" signal inverts the polarity of a "TRACKING™
signal. The band eliminators (1C2305 and IC2705) in the
later stage are used to eliminate bimorph resonant frequency
component of 700 to 800 Hz.
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[CIRCUIT DESCRIPTION OF DR-200 BOARD]

DR-200 board is a servo driver board that drives the
mechanical devices of each mechanical block under the
control from a servo control block (on SS-52B board (2/3)),
receives various sensor and FG signals, and feeds them
back to the servo control block. DR-200 board also mounts
the REC/PB amplifier of a CTL signal.

The configuration of DR-200 board is summarized as

described below.

« Four-bit MPU (IC3) that exchanges data and commands
with the servo CPU on SS-52B board (2/3) by serial
communication.

» Four switching drivers that drive the motors (drum, capstan,
and supply and take-up reel motors) in the tape transport
system.

« Three two-way switch drivers that drive the motors
(loading, position, and cassette compartment up/down
motors) in the loading system.

« Five drive amplifiers that drive the solenoids (pinch, supply
and take-up reel brake, and cleaning solenoids) and CC
lamp.

* Wave shaping amplifiers of each FG puise (drum, capstan,
supply and take-up reel, and loading FGs).

+ Detection amplifiers of tape tensions (supply and take-up
tensions).

» Detection ampilifier of tape ends (tape top and end).

» CTL signal REC/PB ampilifier.

A complementary explanation is given for the contents of the
above description.

(1) Servo driver MPU

The serial data from the servo CPU on SS-52B board is
converted into parallel data by this MPU (IC3) and sent to
each block on DR-200 board. This data is partially used to
drive the solenoids via drive amplifiers. The signal that is fed
back from each sensor is sent to this MPU as parallel data,
converted into serial data, and sent to the servo CPU on SS-
52B board.

Two EEPROMSs (IC10 and IC25) save the servo- and DT-
related adjustment data under the same contents and back
up it mutually.

(2) Tape transport system motor drive

The drum motor, capstan motor, supply reel motor, and take-
up reel motor that constitute the tape transport system
require a high-precision control. Therefore, motor drivers for
these motors receive the contro! signais that are sent from
SS5-52B board by PWM signals and perform the analog drive
control by switching drivers.

That is, the chopper type switching regulator (drive voltage
generator circuit) that uses a PWM power controller IC
converts the voltage of +18 V supplied from the power supply
block into the voltage proportional to the control signal from
SS-52B board to controi the motor speed.

Take the case of the drum motor driver so as to describe the
theory of the switching regulator. The "DRUM PWM" control
signal from SS-52B board is sent to a low-pass filter (IC39) to
produce a DC signal and compared with the voltage that is
fed back from the output side of the regulator in the input
stage of a PWM power controller (IC700). As the result, a
DVW-A510/510

DVW-A510P/510P
DVW-CA510/CAS10P

DR-200

DR-200

PWM pulse whose pulse width varies depending on the
difference voltage (error voltage) is output from IC700. This
pulse drives the gate of a switching FET (Q106) via IC8.
When Q106 is OFF, the current flows continuously througha
flywheel diode (D102) into the inductor to charge the
capacitor, by the current energy holding effect of inductor.
The balanced output voltage value varies with the
modulation ratio of a PWM pulse and the capacity of an
output current. However, the modulation ratio of the PWM
pulse is controlied so that the output voltage becomes a
control target value by feeding an output voltage back to
1C700.

The basic operation of the switching regulator is as
described above. Since the drum motor is a three-phase
brushless motor, a three-phase switching circuit that
supplies a current to each winding according to the three-
phase control signal (output signa! of Hall device amplifier)
from the drum is provided after the switching reguiator.

The capstan motor incorporates a three-phase switching
circuit. The rotating direction of the capstan motor is directly
switched by the "CAPSTAN MOTOR DIR" signal that is sent
from SS-52B board via DR-200 board. Therefore, the
capstan motor operates by only sending a drive voltage from
DR-200 board.

The switching regulator uses an output current detection
voltage for a fed back voltage and functions as a current
control type regulator.

The reel motor driver is a dual switching regulator in which
switching regulators are connected to both terminals of a DC
motor. This reel motor driver feeds back the detection
voltage of an output current occurring due to the voltage
difference at both terminals to control each output voltage.
The PWM power controller outputs an in-phase PWM pulse
from pins 8 and 11, fluctuates the voitages at both terminais
in the opposite directon according to the duty cycle ratio of
the PWM pulse, and drives the motor differentiaily. In each
switching converter that constitutes this regulator, a
switching FET that makes a complementary pair with a drive
switching FET is used instead of the flywheel diode.

(3) Loading system motor driver

For the motors in the loarding system, there are a loarding
motor (threading motor), position motor (reel shift motor),
and cassette compatment motor (up/down motor). These
motor are DC motors and are driven by two-way switch driver
ICs. This IC can select four states (forward rotation, reverse
rotation, short-brake, and open) by two control lines.

The switching converter controlied by the "LOADING PWM"
puise from SS-52B board is used in the driver power source
for the loading motor, so can also contro! the rotation torque
of the loarding motor.
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