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1. Location of controls

e Front panel view

0 Power switch
9 Disc holder open/close button
© Disc holder

@ Optical pickup location
indicator

(D Display panel

® search indicator

D Program preset indicator
@ Track position indicator

@) Disc play location indicator (time)

@ Time scale indicator
@® Disc end time indicator

@ Elapsed playing time indicator

€0 Track indicator
@ Skip indicator

e Rear panel view

) Pause
button

button

@ Play button

@ Stop/Clear button

® Reverse search button

@ Repeat button

) Forward search

@ Enter button

@ Program clear button

@ Recall button

® Asterisk button

m Numeric buttons

(L)
Line out terminals{
(LINE OUT) (R) Qutput levei control

AC voltage selector AC line jack



e Optical pickup operation buttons and indicators

@ Power switch (Power push on)
®Press once to turn power on and again to turn power off.
®When power is turned on, the following indicators light
up:
@ Pickup location indicator
@ Time scale indicator
@ Elapsed playing time indicator
@ Track indicator
@ Stop/Clear indicator

@ Disc holder open/close button (open/close)
®Press this button to insert or remove a disc. When this
button is pressed, the disc holder € opens.
®Press this button again to close the holder.

© Disc holder
® The disc will be loaded automatically once it has been
inserted about half way by hand.

O Optical pickup location indicator
® This indicator shows the approximate location of the
optical pickup at all times.

© Repeat button (repeat)
®Press this button to activate the repeat play mode.
® The repeat indicator @ lights up to show when the
repeat mode is activated, Press this button again to
cancel the repeat mode. The program function can
be used with repeat to play any section of a disc
repeatedly.

@ Reverse search button (<a <t search)

®Press to move the pickup inward (toward the beginning
of the disc).

® The reverse search indicator @ lights up to show when
this button is being used.

®This button has two steps: press gently to move the
pickup slowly and firmly to move the pickup rapidly.

e |f this button is pressed when the stop/clear indicator
@ is illuminated, the pickup will return to the stating
position {the beginning of the first track). If the play
button @ is pressed during reverse search operation,
disc play will resume at that point.

eWhen the reverse search button @ is pressed during
disc play, the pickup will move only as long as the
button is held down, Disc play will resume at the
point where the reverse search button @ is released.

@ Stop/Clear button (B Stop-Clear)
®Press this button to stop disc play. If this button is
pressed during program disc play, the program will be
cleared from the memory.
®The stop/clear indicator € lights up to show when this
button has been pressed.

© Play button (play » )

®Press this button to begin disc play. The play indicator
® lights up to show when this button has been pressed.

®When this button is pressed during disc play, the
pickup returns to the starting position and disc play
starts again from the beginning. (During program disc
play, the pickup returns to the beginning of the
program.)

© Forward search button (search »» )

®Press to move the pickup outward (toward the end of
the disc).

®The forward search indicator @ lights up to show
when this button is being used.

®This button has two steps: press gently to move the
pickup slowly forward and firmly to move the pickup
rapidly forward.

e|f this button is pressed when the stop/clear indicator
@ is illuminated, the pickup will advance to the outer
edge of the disc (the end of the last track). If the play
button @ is pressed during forward search operation,
disc play will resume at that point.

e®When the forward search button is pressed during disc
play, the pickup will move only as long as the button is
held down. Disc play will resume at the point where
the forward search button @ is released.

@ Pause button (I} pause)
®Press this button to temporarily stop disc play. The
pause indicator @ lights up to show when this button
has been pressed. To resume disc play, press this
button again.

o Programming buttons

® Numeric buttons

e Use these buttons to enter the number of each track to
be played and the order in which they are to be played.

®These buttons can also be used to enter the starting
and finishing points of disc play.
{Disc play can also be started and/or ended in the
middle of any track by programming play from X
minutes and Y secondes of track Z to A minutes and B
secondes of track C.)

@ Asterisk button ( 7 )

®When programming disc play by minutes and seconds,
press this button after entering the track number and
again after entering the number of minutes.

®Each time this button is pressed during normal disc
play, the pickup moves to the beginning of the
previous track to permit reverse skip play. Note that
the first time this button is pressed, the pickup will
return to the beginning of the track being played at
that time.

Example: If this button is pressed while the third track
is being played, the pickup will return to the
beginning of the third track. If the button is
pressed again, the pickup will return to the
beginning of the second track and normal
disc play will start at that point.

®When this button is pressed during program disc play,
disc play is returned to the previous program step.

® Recall button (recall)
®Press this button to recall the program.
®The current program is shown by the track indicator
@ and elapsed playing time indicator @.

® Program ciear button (clear)
®Press this button to clear the program from the
memory.
®When this button is pressed during program disc play,
the program will be cleared but disc play will continue.

® Enter button (gter)

®Press this button to enter the program in the memory.
®Each time this button is pressed during normal disc

play, the pickup moves to the beginning of the next

track to permit forward skip play.

Example: If this button is pressed while the third track
is being played, the pickup will advance to
the beginning of the fourth track. If the
button is pressed again, the pickup will
advance to the beginning of the fifth track
and normal disc play will start at that point.

®When this button is pressed during program disc play,
disc play is advanced to the next program step.



o Display panel indicators

@ Display panel
e The display panel consists of a large 14 x 5 cm fluores-
cent type display. Read the following explanations
carefully to obtain all the benefits of this multi-
function display.

® Search indicator ([search])
® Lights up while the information on the disc (number of
tracks, total playing time, etc.) is being read.
@ Also lights up while the pickup is moving to a new disc
play location in either skip play mode or the program
play mode.

® Program preset indicator (selection)
®Shows in minutes the starting points of each program.
(Lights up only when a program exists.)

@® Track position indicator (location)
®Shows in minutes the locations of each blank section
between tracks on the disc.

@ Disc play location indicator (time)
®Shows in minutes the location of the pickup during
disc play.
eUse this indicator to follow pickup movement when
using either of the rapid search modes (by pressing the
forward @ or reverse search button @ firmly).

@ Time scale indicator
®The scale goes from O to 80 minutes in & and 10
minute intervals.

@ Disc end time indicator
®Shows the total playing time of the disc.

@ Elapsed playing time indicator (time J:5 0)
®Shows the position of the pickup in minutes and
seconds as disc play progresses.
eWhen the recall button @ is pressed, the programmed
starting and finishing times (min., sec.) are shown in,
that order.

@ Track indicator (track J)

®Shows the track number currently being played.

eWhen the recall button @ is pressed, the numbers of
the programmed tracks are shown in the order of play.

@|f there is a mistake in the program (a program that can
not be executed), an £ will be displayed.

eAn F is displayed to show when the limit of 63 steps
has been programmmed.

@® Skip indicator ( )

@ Lights up when the asterisk button @ or enter button
@® is pressed to perform skip play.

1-1 Specifications Specifications are subject to change without notice for further improverment.

B Audio
No. of channels:

Frequency response:

Dynamic range:
S/N ratio:

Total harm. dist.:
Channel separation:
Wow and flutter:

B Signal Format

Sampling frequency:

Correction system:

W Pickup
Type:
Obijective lens

suspension:
Light source:
Wavelength:

H Functions
Search modes:

Program functions:

Display functions:

Operation buttons:

Disc loading:

Weight and dimensions shown are approximate.

2 (left and right stereo)

4 ~ 20,000 Hz £ 0.5 dB

more than 90 dB

more than 90 dB

less than 0.004% (1 kHz, 0 dB)
more than 90 dB

quartz accuracy

44 1 kHz
Technics Super Decording Algorithm

Astigma 3-beam

Twin parallel suspension
Semiconductor laser
800 nm

Automatic search

Manual search

Program search

Skip search

Max. of 63 steps (location of begin-
ning of tracks, selection of starting
and ending positions)

14 x 5 cm fluorescent display with
centralized control. Time scale,
track position, pickup location, play-
ing time, program location, track,
elapsed time and program contents
indication.

Basic buttons: 7

Program buttons: 14

Front type, automatic loading

m Compact Disc specifications

Diameter: 12cm
Thickness: 0.12cm
Spindle hole: 15cm

Min. inside diameter of
recorded section: Bcm
Max. outside diameter
of recorded section: 11.6cm

(disc is played from the
inside to the outside edge)

Direction of rotation: Counterclockwise (seen from
recorded side of disc)

Tracking speed: 12 to 1.4 meters/second, CLV
(Constant Linear Velocity)

Rotations About 500 to 200 rpm

Playing time: About 60 minutes (up to 75 min. can
be contained)

Track pitch: 1.6 um

Material: Clear plastic

General

Power supply ~110/120/220/240V/, 50 or 60 Hz

Power consumption:
Output voltage:
Qutput impedance:
Load impedance:

Dimensions (WxDxH):

Weight:

60 W

Max. 1.5 volts (adjustable)
220 ohms

more than 5 kohms

43 x31.5x145cm

10 kg.



1—2. Block diagram of SL-P10
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2. Optical pick-up and traverse unit

2—1. Function of optical pickup

Optical pickup. (hereinafter called "optical PU") corresponds
to the cartridge of conventional analog player. It employs
a non-contact optical system and has two functions.

One is to pick up the signal (RF signal in CD) recorded on

a disk the same as in cartridge.

Another is an important function to detect focus error and
tracking error, thereby providing servo function.

2—2. Configuration of optical PU

The basic configuration of optical PU is shown in Fig. 2-1.

{ ~|-=——Disc
FL—=
§ et
A/4—=
/ ==/
P.B.S.—= (
T\
| '
N
C.L—» Cylindrical P.D

lens

L.D——

2—1. Confignration of optical PU.

The beams of light emitted from the laser diode (hereinafter
called "LD") become parallel in the collimator lens (herein-
after called "CL" and is focused on the disk by the focus
lens (hereinafter called "FL") after passing through the
polarized beam splitter (hereinafter called "P.B.S.") and
A/4 plate. ,

The light reflected from the disk follows the light in the
reverse direction and is reflected from P.B.S. and is
received by the photo detector (hereinafter called "PD")
after passing through the detection lens unit. These can

be roughly divided into 2 sections.

Cne is the section in which the light comes out of LD and
is focused on the disk, that is called "light source section".
The main optical elements at the light source are LD, CL
and FL. P.B.S. and */4 have nothing to do with focusing.

Another is the section in which the light is reflected from
the disk and is received by PD, that is called "detector
section".

The detector section of furnished with a lens unit and PD
which serve to detect focus error and tracking error.
Another P.B.S. and A/4 are not directly related with
focusing and detection, these are inevitable for separation
of "going" and "returning" light paths.

The configuration of optical PU of SL-P10 is shown in Fig.
2=

Grating is necessary only when a 3-beam system is used for
detection of tracking error. Also, a cylindrical lens is
used for the detection lens unit because an astingmatic
system is employed for focus error detection, and the main
parts are the same as for the basic configuration.



2—3. Optical pick-up and traverse unit

Focus lens
{Movable lens)

Actuator block
Actuator —™

Laser Diode

Travers Structure Diagram  Laser Pick-up Block

Optical block case

//%Agﬁtg%om detector

e '/;/4/
o
: \ Laser beam

\ Optical grating

\Collimator lens

\ Laser diode

Fig. 2—2. Configuration of optical Servo



2—-4, Optical PU of SL-P10

The traverse unit incorporates a spindle motor to drive the
disk and a stepping motor to move the optical PU in the

direction of radius and an optical PU in aluminum diecast.
(See Fig. 2-3.)
Stepping Motor

Travers feed screw

Actuator lens

Diecast base

Laser Pick-up

Fig. 2—3. Travers Servo Structure Diagram

2—5. Traverse unit of SL-P10

The uni-body construction improves the mutual position
accuracy of component parts. Also, laser APC and RF signal
head amplifier are built into the unit. An extra-mini 1l2-pole
slotless DD motor is employed as a spindle motor.

A precision feed screw and stepping motor are used for the
traverse mechanism to move the optical PU so that both high
speed feed and position generating purposes required for
random access can be achieved.

Stator coil

Photo senser Rotor magnet
Stator yoke

Fig. 2—4. Spindle Motor Diagram

—9—



3. Focus servo circuit (1) Best focus

3—1. Function of focus servo The beam received by photo detector is circular, and AMP
output is (Al1+A3) - (A2+A4) = 0.
To correctly pick up the disk information, the focus lens
is moved at right angles to the disk so that the laser beam

is always focused on the pit of the disk. It is illustrated s [ Focus 1
in Fig.3-1 and 3-2. ens
Al A2 Al+A3 Disc
+ 0 r1
AMP
- 3 Disc A4 A3 A2+ A4 a
[ /////
///rt Focus lens

Acutator coil
Focus lens

movement - 2 1/4 wavelength plate Laser beam
Beam splittier — = = e ” (2) Disk is too close.
' Laser beam o === ’U - The beam received by photo detector is oval, and AMP output
Collimator lens Cylindrical is (Al+A3) - (A2+A4) = negative voltage. The servo circuit
7 - controls the focus lens so that the negative voltage becomes
leils Zero
Laser i
diode Grating Direction of lens
Photo detectcr [ moved by servo.
Al A2 /
T b B iy —1
Laser beam .;Pot\ Al A2 e
A4 A3 ~><::
A4 A3 -
(1) (2) (3) i
(3) Disk is to far.
(1) Best focus
(2) B§c§toogow The beam received by photo detector is oval opposite in
(3) Disc is too far position to (2), and AMP output is (Al+A3) - (A2+A4) =
positive voltage. The servo circuit controls the focus
Fig. 2-1 Focus error detection by photo detector

lens so that the positive voltage becomes zero.

l Direction of lens
moved by servo.
Al A2 /
A\ ]
a8 —
Ad A3 ////
I T~

Fig. 3-2 Operation principle of focus servo

-10 - I |



3—2. Block diagram of focus servo

: Focus Servo Mode
@ Tracking Servo Mode
DO  Community

S,. Tracking Servo Loop Switch

S.. Focus Servo Loop Switch.

(TE+FE) L =
| { | (TE—FE) I 1y
——————————————————————————————— —'
: PIN LD i g : (0 | s, ! |
8. | '/I;‘rackmg Hiw TE| ' O Tracking Error _|__\ Actuator \ |
| -4 B1 zl mp. | ] Amp. (11) | . Drive
l | ‘ ' & | |
i i ol I p—— l__I i st = | (\Ia\lcula: I
' o A1 | A2 I | %\tlon\ | [
| | Power By S: \ ey [
| Control A4 | A3 Head Amp. I FE l Focus Error o~ O Focus Error N Actuator \‘}:_ |
AxtAs AN7670 RF ! Amp. (1) Amp. (11) i > Drive 3
ll AN7675 | 'l I N :
e B2 1| SRUDN I IR s | _l_awepxe
1
I
det D) |
| Photo detector : A Auto Focus l RF ON 1
. Sawtooth Waveform
L Optical pick-up block N I RF Signal Detector [T
—) — e m—— e — —— — — o — e m—— m—— — — — - l s I é
| awvez :
! | I - | - e
N
| | ; Slatuh iy
| RF ON | TR ON Signal TrloN \‘\\\\\\ System Micro \
| Detector | | Processing @l \\ > Computer \\\\
| 1}l | \\ MN 1564 \\\_
/A PRSI | (N QS 1 L ANIEI. 2
RF ON 2
L-BD:ST FO ON
LD ON
TE . Tracking Error Signal (B, —B2) LD ON: Laser Diode ON Command.
FE : Focus Error Signal (A, +As) — (A2 +Ay) FO ON : Focus Servo ON Command.
RF : Disc Pick-up Signal (A, +Az)+ (Az+Ay) LD ST : Laser State

=19

.

RF ON1 : Confirmation Signal of RF Out-Put
RF ON2 : Confirmation Signal of RF Out-Put

T AN * ek Ve Cam i [ ) SR A |
R ON: I racking >ervo ON Command.

TRACK : Tracking Servo Loop Switch (S1) Control

Fig. 3—3. Block diagram of optical servo
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e Function of optical servo circuit

Unlike the playback of conventional analog disc, the player
employs a system using a laser pick-up to take out the signal.

Focus servo, tracking servo and traverse servo circuits are
necessary for optical servo, and each individual servo function
is explained in the following.

e Focus servo

Focus servo moves the focus lens at right angles to the disc so
that the laser beam is always focused to the pit of the disc.

Tracking servo moves the focus lens horizontally to the disc so
that the laser beam always follows the track of the disc.

The purpose is to align the focus of laser beam to the disc
pit in order to correctly pick up disc information by laser
beam. Also, disc is deflected (in the direction of focus)

and is permitted up to +300 um by the disc standard. Accord-
ingly, if the deflection in the direction of focus is within

+300 um, then the laser beam will be properly focused to the
disc pit.

e Tracking servo

Tracking servo moves the focus lens horizontally to the disc so that the laser beam always
the track of the disc.

The purpose is to let the laser beam follow the track from
inner to outer periphery of disc in order to correctly read
the information from disc without sound grooves like analog
record. Also, disc is deviated (in the tracking direction)
and is permitted up to *#70 um by the disc standard. Accord-
ingly, if the deflection in the tracking direction is within

+70 um, then the laser beam will correctly follow the disc
track.

e Traververse servo

The stepping motor is rotated step by step to move the optical
pickup toward the inner or outer periphery of the disc. The
track following distance is limited to the range in which the
focus lens is movable since the tracking servo follows the disc
track while moving the focus lens. The distance is 200 pm max.
and this is not enough to let the laser beam follow all the track
recorded on the disc with a radius of 60 um. Accordingly, when
the focus lens has followed the track by about 62.5 ym from the
tracking servo, the stepping motor is rotated by 1 step to move
the optical pickup in the focus lens by 62.5 um. 1In this way,
the range of movable focus lens is expanded so that the laser
beam can follow all the track on the disc.

=i =



e Configuration of optical servo

The block diagram of optical servo is shown in Fdier. 181,

The procedure of complete operation of optical servo: Focus
servo ON (FO ON) - Auto focus ~ RF signal detection (RF ON)
» Tracking servo ON (TR ON).

Firstly, FO ON signal from the system microcomputer enters the
point (a), then the auto focus circuit delivers sawtooth wave
output to directly drive the focus error amplifier (II). Thus,
the lens is moved vertically and RF signal is delivered when
the lens is focused. This operation is called auto focus and
it is illustrated in Fig. 3-4.

Sawtooth wave output

/////\\/////,\\/////, } Lens is moved with
Y this voltage.
RF signal
_JWJ 4
Wr

RF signal delivered with lens focused

Fig: 3-4. Auto focus

When the RF signal enters the point (b), the auto focus opera-
tion is stopped and RF ON signal is generated to close S, acti-
vating the focus servo. The RF signal is shown in Fig. 3-5.

RF ON signal also enters the system microcomputer.

The system microcomputer confirms the signal and then delivers
TR ON output. S; is closed, activating the tracking servo.
The RF signal is illustrated in Fig. 3-6.

Fig. 3—5. RF signal with only Fig. 3—6. RF signal with focus
focus servo ON and tracking servo ON

As the tracking servo is activated and the lens starts to follow
the track, the traverse servo operation is required.

The tracking servo functions with the input signal at point C
that is delivered from the tracking error head amplifier.

The comparator and traverse microcomputer convert the signal
change into pulses to operate the stepping motor.
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3-3. Circuit operation of optical servo

1. Head amplifier and APC circuit

Before proceeding to the focus servo circuit operation of
optical servo, the head amplifier and APC circuit of the opti-
cal pickup block are explained here.

The head amplifier is shown in Fig. 3-7, and the APC circuit,
in Fig. 3-9.

R25] 1K
A\

Bl

L)
Al —
ALIA2| a2
aala3l A (A1+A3)

[B2] A

Photo detector

254

CN251
RF
GND
FE [01]

GND_ JTo cN251
GND

+12V

C264
R270
H
C261
+—H—
0O |~ | fwwro—

Fig. 3—7. Head amp. circuit
2. Focus error amp.

(1) sSignal detected by photo detector A, ~ A, is connect-
ed to A, A; and A,, A, toO change it into (A; + A3;) and
(A2 + A,) signals, and they are applied to IC251 pins
(3) and (2).

(2) The signals applied to IC251 pins (3) and (2) are
treated by the differential amplifier, and the differ-
ence between (A; + Aj) and (A, + A,) is delivered as
output. The error signal is focus error (FE) signal.
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3. RF amp.

(1) The (A, + A;) and (A, + A,) signals applied to IC251
pins (3) and (2) are treated by RF amplifier in IC
and are delivered as RF signal to IC251 pin (9).

(2) RF signal delivered to IC251 pin (9) is changed in
impedance by transistor Q252, and is sent to [01 pPCB
through CN251 pin (1), and is distributed for data
processing, drop-out detection and focus control.

° VR251 is a semi-fixed resistor to adjust the output
level difference between (A;+ A;) and (A,+ A,) signals
detected by focusing photo detector, and is adjusted so
that the eye pattern* of RF signal is best.

*Eye pattern
In the observation of RF signal on the oscilloscope,
the part A of Fig. 3-8 1looks like eyes. So, the part
is called "eye pattern”.

Fig. 3—8. RF signal

4. APC circuit operation (APC . . .. Auto Power Control)
IC252 AN7675
<
=
«©
=
N
(32}
o0 fox} o A 025
< § 5 -y ' " LD switch
= & (Holder)
o 2 & close~e—¥open
) ~
g : 5 Z F—ITL& R AT CN251 ‘ﬁ.
> = o<
AN '3 . L.»_]SV
R259
01 From CN251

Fig. 3-9. APC circuit
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IC252 (AN7675) is for APC.

When the circuit receives LD ON signal from the system micro-
computer, the level at pin (4) of IC252 becocmes "H".

Then, the level at pin (8) becomes "H" causing Q251 to operate
and LD (laser diode) lights up. At the same time, LD STATE
(laser confirming) signal at pin (6) becomes "H".

APC operation detects the light intensity of LD by the pin
diode.

If the light intensity of LD is increased, the voltage at pin
(7) is lowered, causing the voltage at pin (8) to lower.
Conversely, if the light intensity of LD is decreased, the
voltage is lowered.

°© VR254 is a semi-fixed resistor to change the voltage detected
at pin (7) of 1IC252, and it is able to change the light
intensity of LD. 1In SL-P10, it is adjusted so that the
light from the focus lens is 0.32 mW.

Incidentally, =15 V from CN251 pin (9) is supplied through LD
switch (that turns ON with holder closed) of the loading mecha-
nism.

The laser diode lighting timing ranging from insertion of disc
into disc holder to play mode is illustrated in the Fig. 3—10.

LD Switch PLAY1 sta;d by
Disc-i ON Holder complete
isc-in closed PLAY key ON  STOP key ON
Holder ToC
operated - . STOP PLAY
E=esting mode mode
(—15V) #
e x =
L 4 -5 =1

(LD ON) ml,aser ON with
(LD ST) U —4 | l‘ —F |
‘—— about BS—J%.Gl»about 5S 1 I -

Fig. 3—10. Laser diode ON timing

this signal at "H"
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5. Focus servo circuit operation

FE signal
Caloul-
ation
J\ GCLrCULlt
0
2 e—(17-
’ 027
FOON »——4¢ 1] = g st &

- 3 2 S Part of tracking
CN251(Dpin e control g
RF signal->»— > +5V

R1102
O —a o o
13 14
ey B Q

104 {fﬁe% = e g 1101

1on culit -

g e

4 g , ;04 +5v
RI104 12 CHO4 c1101 SRu01
Rl
C120 R1103 SB Q
Q10 B
LDST —» ,-LIA Q7

(1)

(3)

IC1102 MN4023

Fig. 3—11. Auto focus circuit

FO ON command is delivered from system microcomputer,
causing CN704 pin (2) and IC104 pin (10) to become "H".
As a result, the sawtooth wave made by the triangular
wave oscillator in IC104 is delivered to ICl104 pin (11).

The sawtooth wave is applied from R138 to the focus
servo amplifier input [AN7673 pin (17)] thus forcibly
move the focus lens in the focusing direction.

When the focus lens moves and is focused, RF signal
from photo detector comes out of CN251 pin (1). The RF
signal is applied to IC104 pin (1) through C118 (high
pass filter), then the sawtooth wave delivered to IC104
pin (11) stops and simultaneously IC104 pin (8) (RF ON
detection) goes "H".

(When IC104 pin (8) is "H", the focus servo loop switch
selected at ICl0l1 (AN7673) pin (23) is closed to acti-
vate focus servo.)
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The operation timing ranging from auto focus operation until
focus servo operation is shown in Fig. 3—12.

PLAY key ON

IC10410
(FO.ON)

t

About 1.5 vy
i

|
|
[
t
| |
t I About 2V
'

0.5~23—-i——Focus servo ON
Auto focus

Fig. 3—12. Auto Focus - Focus servo ON timing chart

IC10411
(Sawtooth wave)

f

Ic104»)
(RF signal)

IC104(8
(RF.ON)

Pulse signal of TT level according to RF signal can be ob-
tained at IC104 pin (5). The signal is called RF real
signal, and its relation with RF signal is shown in Fig. 3—13.
The signal is used as part of tracking servo loop switch.

IC104(D L AA/YWV
RF signal ! VVW

IC104%5) LTy 1

RF REAL

Fig. 3—13. RF signal and RF REAL signal

° The circuit consisting of IC1101 (MN4528) and IC1102 (MN4023)
discontinued detection of RF ON [IC104 pin (8)] for 80 ms
after delivery of FO ON and RF ON.

The purpose of this is to stabilize FE signal during retrac-
tion of focus servo.
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IC104®
A RF.ON
FO.ON——— Y
' i
IC1101® ' IC1101@ |
| I
1 |
IC110200 , IC110200
—DISOmsF——— ———»{80ms}<—

+——F{F ON detection stop period S RF ON detection stop perid

Fig. 3—14. With FO ON delivered Fig. 3—15. With RF ON gone
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4. Tracking servo circuit operation

4—1. RF ON detection circuit operation

The actual circuit that delivers RF ON signal to the system
microcomputer is shown in Fig, 4—1.

(1)

IC104 _ | AN7672

IDSTATER12 ~ 4 L) g H)
Bl o )O
10
- 3 L) g
02 S o

(

~¢ IC111

From MN1400PCA (25)

(H) Level in PLAY mode is parenthesized.

Fig. 4—1 RF ON detection circuit

When PLAY key is depressed, CN251 pin (12) goes "H" on
laser lighting.

When auto focus is activated due to focus search
operation, IC104 pin (8) goes "H".

When (1) and (2) are at "H", CN704 pin (7)
RF ON signal to system microcomputer.

delivers

After confirming the RF ON signal, system microcompu-
ter delivers TR ON signal to activate tracking servo
and simultaneously delivers PLAY command signal to
MN1400 traverse microcomputer.

IC111 MN1400 pin (25) will become “"H"’ from this command.

.



'r— PLAY key ON

CN251@2
(LD STATE)
IC104® ]
(RF,ON) |
1C1140 : J
MN14005 ’l
0.5~2s

Auto focus

Fig. 4—2. RF ON detection timing
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4-—-2. Tracking error head amp circuit operation

Before proceeding to the circuit that processes TR ON
signal from the system microcomputer, the operation of
tracking error amplifier and low frequency compensating
circuit is explained here.

® Tracking error amp. +15v

Photo
detector

Bl

CN201
n

D203 R2l
B2
1C201(B)
R210
AN
- CN 203
D202
]
D204 RN I WK CN1
= 4 1C202(B) QLN
o /-\_J
R245 .:'-—"
M}mﬁ' TE [HK)
6
¢ 7 | R23s
b AAA
A o ]
= 2 TE To low frequency
IC203(A) = compensating circuit
+15v +15V
N 202 R | RZ1
o] - ; Ahgn S ‘Eif : (R)
Form CN202 yprr 11 ST N

+ s R
R259 |c203(3)§ v

Fig. 4—3. Tracking error amplifier

3
C205

(1) Tracking signals detected by tracking photo detector
B; and B; are amplified by IC201 (A) and IC202 (A).
The signals are then converted to positive and nega-
tive tracking signals by the detection circuit consist-
ing of IC201 (B), 202 (B), and D201 ~ 204.

(2) The positive and negative signals are added at R213
and R214, then the output difference between photo
detectors B; and B, appears at pin (6) of IC203 (A).
The level difference is tracking error (TE) signal.

(3) The tracking error signal is amplified at IC203 (Aa),
and is delivered to the low frequency compensating
circuit in the next stage. TE signal controls the
traverse servo.
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° Inverted amplifier consisting of IC203 (B) is a circuit to
apply offset voltage to IC203 (Aa).

° VR201 is a semi-fixed resistor to adjust tracking servo loop
gain and is adjusted so that outout from photo detector is
2 Vp-p at IC203 (A) with tracking servo loop switch OFF.

°© VR202 is a semi-fixed resistor to adjust offset voltage of
IC203 (A) and is adjusted so that the voltage is at the same
level of V REF (reference voltage) of CN202 pin (4) during
stop mode.

° VR203 is a semi-fixed resistor to make the P-P levels of out-
put delivered to D203 (anode) and D204 (cathode) equal to
each other, and is adjusted so that the vpeaks of output wave-
form of IC203 pin (7) are same in positive and negative values
with tracking servo switch OFF.

4-3. Low frequency compensating circuit

Tracking error signal from tracking error amplifier is shown
in Fig. 4-4. It is subjected to low frequency compensation in
order to stabilize the tracking servo operation.

+15v
CN 203

B tracking Cg.IS R228 /\-1
rom v
error amp .__5\;33 %2]9

1
LE € 2 Raaw > 1[7e HOWf 1o cn120

S
E I
ol

R236

IC204(A)
AN6552

R230
&

R229

- > V.REF

R238
S

1
1C204(B)

ANB552 o | 12 '9S3
S 1l
$1~83 ~ 1

1C206

MN4066 CN 204
Q201 - 1] Jump

R239
R240

/\/ From CN751

Fig. 4—4. Low frequencv compensating circuit

TE signal from tracking error amplifier is applied to
the input terminal [IC204 (A) pin (6)] of active
filter consisting of 1C204 (A), 205 and CR through S,;,
thereby attenuating the high frequency part, and is
delivered from CN203 pin (1) as tracking hold (TE
HOLD) signal in order to control the tracking focus
calcultion of [01] PCB.

° IC204 (B) serves to mix the DC part that is cut off
by the input condenser C207 of IC204 pin (6) into
IC204 (A) pin (6) by R232.
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° The switch circuit consisting of IC206 (S; " S3)and Q206 turns
Q201 OFF by CN204 JUMP signal (same as AN7673 pin (22)
tracking servo loop switch control signal) during
manual high-speed search, and makes the output level

of IC205 pin (7) same as the level of V REF (reference
voltage) .

The operation timing of each terminal is shown in Fig. 4-6.

(@8

+0

-70 4
30 50 4 .5N H2)

Fig. 4—5. Low frequency compensating circuit frequency characteristic

® O

_<®
N

)
?

CN203(D)
(T.E HOLD)

o2}
o
=
w

CN204(D

(Tracking
servo ON/OFF
signal)

Q201

collector

S1

S2

Play mode Manual high-speed search mode
Tracking Tracking Tracking
OFF ON OFF
(A) TE signal when tracking servo is released.

(B) TE signal when IC205 pin (7) is made equal to
V REF level by S,.

(C) T¢ signal when tracking servo is activated.

Fig. 4—6. Operation timing in manual high speed mode
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4—4. TR ON signal processing block circuit diagram

D2
Form CN712N—’

System l
microcomputer i
} No.01PCB IC101 AN7673
! [06] 3 — TE
s — From T.EAMP : AMP
|
N1201 No.09PCB l 43 :
r“\4 12V +5V | From F1. EAMP D] ke J-oleB-H i H—
IC904  1C909 ey D2 2D
MUTE2[10
l | (H)

To drop-out

- RII0
RIIS #< 10102 MN4081B

R114 ’g == VRI05  RIO9 VREF
S| ol
G ‘J

detection circuit

C107 R118

TEHK[3 [ \AA-
[
| o
| ) .
y 3 CL0 "'3
= # 13.7Z lic103 aN7674
’ ~ D~~~ D-O—O~10—D)—12
Deviation Jump Fe{ U |
| | el P T o T
I +5y | | ) : H ™| De- W
T I Tracking servo iati
I I - I I control e
| . = l ON704
l@j () Level in PLAY mode is parenthesized ’ /—\\_/
6 71 lis I
ENBOZ | CN703
~_ Ha1c1503 Q | FO.ON]2 }—
(1/2) ! KICEER] 3 3[J TIME
. » TR
TRACK [11 $0to 74LSRIZ3 g iC1502 I ! TRON |5 D106 ~__JTorc
SO ¢ N gg
TRON {5
| 7o fi7|J | 1C104 ANTG72
| I N ! 1
L | '
P——— — — — —— —_—— — — — — I
| w I l I
Ic1111 . | RF_REAL |
| From MN1400PCA @ | _I
Auto focus control

Fig. 4—7. TR ON signal processing block circuit



e Circuit operation of TR ON signal processing block

TR ON signal from system microcomputer passes through the cir-
cuit of Fig. 4-7 and turns ON the tracking servo loop switch
of ICLOLl pin (22) (AN7673}.

(1)

(2)

System microcomputer delivers TR ON signal to CNS02 pin
(51 Bf P.CuB. Then IC909 pin (5) goes "H" and
CN902 pin (12) (ZERO) of B3 P.C.E. goes "L", causing
IC909 pin (6) to go "H". Therefore, IC2%09 pin (4) goes
"L"-

When IC909 pin {4) goes "L", the level of CN902 pin (11)
of 09 P.C.B. is "H" irrespective of whether IC909 pin
{1) is at "H" or "L". The operation timing when the mode
is shifted from STOP to PLAY is shown in Fig. 4-Q,

Prack signal applied to CN90Z pin (11) of 01l Pp.C.B.
from CN902 pin (11) of P.C.B. causes IC1502 pins
(8), (9) to change te "H". As a result, IC1502 pin (10)
goes "L", and IC1502 pin (12} goes "H" for about 20 ms
immediately after the stepping motor of traverse servo
stops rotating at an extra-high speed, but it is at "L"
during normal play mode. Therefore, the level of IC1502
e CL Ty cdm HY

The operation timing when the mode is shifted from STOP to
PLAY is shown 1in Fig. 4—11.

The operation timing in mode random access play mode when
the stepping motor moves at an extra-high speed is shown
in Fig. 4-10,

-9

{(4)

IC101 AN7673

IC1502
12

E 11
TRACH

ci07
R K104
RON RL1B
19) %ﬂﬁo
Tracking Pj Jump pulse
controller generator
| IC103
’ Track Jumo Recor- AN7674
i 2 ! detector| [dete- der
ctaor
) 24 14 2
i
L}
cul 3 L Hi CH03
CN1203. .l il
TERK) ™ .
RI4BILEH! p——
IC104 ANTET2 0103 KICK/ F/R
—(5)
# | REREAL T
Auto focus control circuit! ILevel in PLAY mode is

paranthesized.

Fig. 4—8. Enlarged view of 1C103 AN7G674

When IC1502 pin (l1) becomes "H", ICLl03 pin (19} goes "H",
causing tracking controller in ICLQO3 to stand by,

In this condition, when the point at which tracking error
(TE) signal, IC103 pin (6), from tracking error amp inter-
sects with the V REF (reference voltage) level of IC103 pin
(7) is synchronized with the point at which RF REAL signal,
ICL03 pin (24}, from AN7672, then on-thé-track detector
delivers signal to tracking contrecller, making the level of
IC103 ewin (1) (TR OH} "HT.

IC102 pin (9) goes "H" about 0.3 sec after entry of RF REAL
signal from AN7672 to ICL02 pins (5), {(6). Then, ICl02 pin
(10} goes “"H", actuating tracking servo.

The operation timing of ICl03 and ICl02 is shown in Fig.
4-12.
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Pin

——PLAY key ON

(A)(TR ON)

Pin

(B) (ZERO)

Pin

i
(C) (MUT2)
Pin

(D)

Pin

(E)

Pin

(H)

(M (TRACK)

|
i
|
1
i
L
!
i
!
)
'
i
]
I
]
L |
'
!
1
U
'
1
'
]
'
'
|
T
1
)
'
'
-
|
|
|
1
I

About

150ms About

,.9.5~2§+ +§00ms__}‘ PLAY operat ion

Auto focus

Fig. 4—9. Operation timing with P.C.B. shifted from STOP

PLAY mode
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____Random access
start

CN9021Y | ) |
(TRACK) | I I I I
cmeo | L L

(MN1400) :

IC1503®

IC15020) i E
—_—__—_I f }r___

D : -
200ms g{g- 200ms-cix;>— é}gmms
(1) Traverse extra-high speed start point A

(2) Traverse stop point !
3 i i :
(3) Tracking servo ON command point TR ON stop perlod

Fig. 4-10 Operation timing in random access PLAY mode

Note) Width and number of pulses delivered during period
A vary depending upon traverse stop position.

r——PLAY key ON

Y

IC150242

CN902(D
(TRACK)

10150203
(TRACK)

1C15020Y
(TRACK)

0.5~2s
("‘—"—‘ PLAY
t

Auto focus

Fig. 4-11 Operation timing in STOP > PLAY mode
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i— PLAY key ON
X
FO.ON

(System microcomputer signal)
i

- 1
Ic10319 L 3

(TRACK) :

I

!

V. REF intersects point
IC10376) i
TE . V.REF
1

| :
IC103 % Ell ? :|l Il
! :
|
R

(RF.REAL)

m (Track is detected when
IC103 L . , :
(TR.ON) T R TE signal intersects with
) ! V REF and when RF REAL goes "H".)

RF signa o M

1

I /__
Ic1029 !

i

IC102 1 : |
! About
0.5~2s 0.3S
Auto focus IC102® PLAY mode
Delay

Fig.4—12. Operation timing with IC103 and IC10l1 shifted from

STOP to PLAY mode
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4-5, Calculation and actuator drive circuit operation

gsince the activated coil to drive the focus lens, is of cross
winding, the focus error and tracking error signals are converted
into sum signal (TE + FE) and difference signal (TE - FE) by the
calculation circuit, and current is let to flow into 2 sets of
actuator coil.

IC10l1 is the calculation circuit, and IC105 and ICl106 are the
drive circuit.

Y REF

RIO8

IC105 AN7671

[ e (ed *
(=] {+}
Pre-amp

J'\ Actuator coil

11

\E CN102
R 132
130 RI3 7

AU1
AS2
AS1

D N0 e

IC106 AN7671

RI135 RI37

. ; ' i § 24T - LAAA-- AN
t Clo2 =

Fig. 4—13. Calculation and actuator drive circuit
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(1) TE and FE signals passed through servo loop switches S; and S»
are amplified by TE AMP and FE AMP, and then they are convert-
ed into (TE + FE) signal and (TE - FE) signal before being
delivered to IC1l01l pin (11) and pin (12).

(2) Signals delivered to IC10l pins (11), (12) are applied to
IC105 and ICl06 pin (1) where they are amplified in power,
and work to drive the actuator coil.

The actuator coil is of BTL drive as shown in Fig. 4-14,

l6
I
l I
| s
l I Actuator coil
&
Current - pt I S
| voltage :é g
IN 1 change & [ l 2‘ o
phase | E
l inversion
| S =
| | 23
| L =
| |
l_IC105(AN7B71) ]
Fig. 4—14. AN7671 equivalent circuit

—35—



VR101l is a semi-fixed resistor to adjust
AMP in IC10l1 (AN7673), and it is adjusted
flows into actuator coil during STOP mode

VR102 is a semi-fixed resistor to adjust
in ICl101 (AN7673), and it is adjusted to
position.

VR103 is a semi-fixed resistor to adjust
in ICl101 (AN7673), and it is adjusted so
into actuator coil during STOP mode.

VR104 is a semi-fixed resistor to adjust
in ICl101 (AN7673), and it is adjusted SO
servo loop gain is 70 dB.

the
SO

the
the

the

offset of FE
that no current

gain of FE AMP
maximum gain

offset of TE AMP

that no current flows

the

gain of TE AMP

that the tracking

VR107 is a semi-fixed resistor to adjust the gain of (TE - FE)
signal amplifier, and it is adjusted so that the cain is
equal to that of (TE+ FE) signal amplifier.

Cl105 and R102 determine the frequency characteristic of focus
servo loop. The frequency characteristic and gain of focus

servo loop are shown in Fig. 4-15b.

(dB

i 1

30 320 6&?\\\\

Fig. 4—15. Frequency characteristic and gain of focus servo

loop
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4—6. Reference voltage generation circuit (V REF) operation

The circuit generates DC operation reference (bias) voint voltage
of focus and tracking servo amplifier to apply DC bias (medium
point voltage) to tracking error amplifier and low frequency com-
pensating amplifier (OP AMP). Also, it is the reference voltage
for zero cross and on-the-track detection of AN7674.

+12V
I
|
+3
- _ IC113(A)
= <!
= 2N 1 5:
o) |
& 3 ;
|
I IC113(B) |
6] VREF Y oNog?
= 3 4 Y REH
g3 15 | To CN202
| (Tracking error amplifier)
o & S I (Low frequency compensating
= S = : amplifier)
< |
T . el D e s g € o e |
L
=2
IC103
AN7674
Fig. 4—16. V REF circuit

© IC113 (B) consists of non-inverse buffer amplifier of OP AMP.
So, the voltage of IC113 (B) pin (5) is changed in impedance and
is delivered to IC1l13 (B) vpin (7).

© VR110 1is a semi-fixed resistor to change the output voltage of
IC113 (B) pin (7), and it is adjusted so that the voltage is
equal to the offset voltage at focus error amplifier of focus
tracking calculation amplifier (AN7673). (The voltage is about
5.7 V.)
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4-—7. Track jump control circuit operation

During the above-mentioned pause and manual low-speed search
forward mode, laser beam jumps from inner to outer periphery
of the disc, and the back jump control circuit operates.
During manual low-speed search reverse mode, laser beam jumps
from outer to inner periphery of the disc, and the forward
jump control circuit operates. These two control operations
are explained in the following.

4—-8. ZERO CROSS detection circuit opertion

It detects the minimum deviation point of the disc and works to
send the signal of minimum deviation point to the system micro-
computer.

" "[@mmees ]
To system microcomputer ' CH70A CN302
—568 -—} iFrom turntable
lcNgoz CN902 :motOr FG circuit
| ’\~__ N |
€909 3136 TA
10 8 —1.6 Hoou 6 e
—Cg 12[7ERO ‘ Control
m i IC103 AN7674
| CN704(2 2 e
| (FO ON) detection
4t
1 v REi / Buffer r
! [ D—O—G
=¥ 5 il v

|

l

| 1C1502
l HG

Fig. 4—17. ZERO CROSS detection circuit
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FO ON signal is applied to CN704 pin (2) from system micro-
computer, then IC103 pin (2) goes "H" and the ZERO detection
block in IC103 stands by.

When focus servo is activated and TR ON signal is delivered
from system microcomputer, then IC103 pin (19) goes "H".

As a result, Cll5 to set the ZERO CROSS detection start time
is charged by R122.

As Cll5 is charged causing IC103 pin (18) to go "H", then
ZERO detection block in IC starts to detect ZERO CROSS. 1In
this condition, the tracking error signal from CN120 pin

(3) crosses with V REF (reference voltage) of IC103 pin (7),
then IC103 pin (20) goes "H".

When IC103 pin (20) goes "H", IC909 pin (9) changes to "H".
Consequently, FG signal applied to IC909 pin (8) is deliver-
ed to IC909 pin (10). FG signal thus delivered causes the
system microcomputer to be informed of the ZERO CROSS point.
The ZERO CROSS timing is shown in Fig. 4-18.

f_——PLAY key ON

IC103Q——

(FO ON)

IC103 @-
(TRACK)

|

|

|

|

|

|

Ic103® ;
a4t :
1

|

1

[}

|

[}

]

i

CN103®—
TE(HK)

V. REF intersects point
“TTV REF level

1C103Q—
TE(HK)

1103 D-
(ZERO)

1c909®

L
(FGA) |
ic90s @ —
(FG OUT) 05~28 _|_ I
|

I
Auto focus | {  ZERO CROSS completion
4 (minimum deviation point)
ZERO CROSS start
ZERO CROSS start timing setting

Fig. 4-18. ZERO CROSS timing
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4-9. Track jump control

According to the jump timing (J. TIME in circuit diagram
stands for jump timing) command from the system microcompu-
ter during trick play, the focus lens is forcibly jumped
to the inner or outer periphery of the disc.

It is pause and play lowspeed research in a mode that
requires track jump.

° Pause mode

When the set is in pause mode, releasing the pause will
cause a different tune to be played unless the laser
beam follows up the same track. Therefore, a command
signal is given from the system microcomputer every time
the disc rotates in order to let the focus lens jump to
return the laser beam to the original track (pause
point) . (The idea is the same as for still image play-
back in VTR.)

Rotating direction (as disc is viewed from
information surface)

Track
Laser beam following track

J. TIME command from system microcomputer.

Fig. 4-19. Track jump in pause mode

In Fig. 4-19, if the set is shifted to pause mode at
point A, the laser beam will move to point B as the disc
is rotating counterclockwise. The focus lens at point

B is jumped toward point A in order to return the laser
beam to the original point A. 1In this way, the laser
beam will follow up the track at point A where the set
was shifted to pause mode. The operations (A) - (B) ...
() > (B) ... (A) are repeated until the pause mode is
released.
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e Manual low-speed search forward

When the set is in manual low-speed search forward, the
laser beam lets the display time advance 3 times faster
than in play mode according to the jump timing command
from system microcomputer. As shown in Fig. 4-20, the
disc rotation is jumped by 2 tracks each to shift the
laser beam to the outer periphery.

Track

Laser beam following
track

J. TIME command from
system microcomputer

1 rotation

Fig. 4-20. Track jump in manual low-speed search
forward mode

e Manual low-speed search reverse

When the set is in manual low-speed search reverse mode,
the laser beam lets the display time delay 3 times faster
than in play mode according to the jump timing command
from system microcomputer. As shown in Fig. 4-21, the

disc rotation is jumped by 3 tracks each to shift the
laser beam to the inner periphery.

\\\\XTFaC k .
.\ Laser beam following

\ track
B_>\? (A)
/

/
1

Ay

)

C

(

) Jump from point A to C.
) Jump from point B to D.

~

J. TIME command from V_J_J
system microcomputer. L_
1 rotation—>

Fig. 4-21. Track jump in manual low-speed search reverse
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4-10. Track jump control circuit operation

During the above-mentioned pause and manual low-spveed search
forward mode, laser beam jumps from inner to outer periphery
of the disc, and the back jump control circuit operates.
During manual low-speed search reverse mode, laser beam jumps
from outer to inner periphery of the disc, and the forward
These two control operations

jump control circuit operates.

are explained in the following.

TE signal——(P—‘_O/'o“‘-“ I\N%P

IC101 AN7673

>0
8 =L =1 vrios R109
S IC102 23 8
o [» =4
¥ 8
5 i Jump Jump IC103
= Tracking pulse #fdircetion AN7674
) controller generator| |designation
a2 <1 A A
Jump
detection
V.REF —a—1 1 l
Brake t'ime Jump : Recordef
generation | |detection
T ¥
6 ﬁ% 14 2
_______4F——wr D106
Clll Cf#(&%
5
CH120
Wi
e R148 CN704
KI5 KICK F/R
Q109
Fig. 4-22. Track jump control circuit
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4—-11. Back jump control circuit operation

(1) with CN704 (KICK F/R) at "L", J. TIME command is given
to IC103 pin (14) from system microcomputer at the
minimum deviation point of disc, then the jump pulse
of ICl103 pin (8) changes from "L" to "H" and simulta-
neously TR ON signal at ICl03 pin (1) changes to "L"
causing tracking servo to be released. (Jump start
point)

»Jump pulse delivered to ICl03 pin (8) is differenti-
ated by Cl1l2 and is applied to the tracking error
amplifier of AN7673 pin (19) . Then, the focus lens
start to jump toward the inner periphery of the disc.

(2) On start of jump in step (1), Cl1l6 of IC1l03 pin (17)
starts to be charged by R121, causing IC103 pin (17)
to go "H". (Track skip detection start point)

(3) As the focus lens moves to the middle point between
tracks due to the jump pulse while IC103 pin (17) is
at "H", TE(HK) signal from IC103 intersects with V REF
(reference voltage). As a result, the jump pulse of
IC103 pin (8) changes from "H" to "L", and simultane-
ously C1l17 of IC103 pin (16) starts to be charged by
R126 and VR106. (Track middle point, brake start
point)

*When jump pulse of IC103 pin (8) changes from "H" to
"L" ("L"™ » "H" in forward jump mode), the pulse
applied to AN7673 pin (19) is opposite to that of step
(1) . This pulse becomes the brake signal for jump function.

(4) When Cl117 of step (3) is charged causing IC103 pin
(16) to go "H", TR ON signal of IC103 pin (1) changes
to "H" on releasing of brake, and then tracking servo
is activated. (Jump completion point)

4-12. Ford jump control circuit operation

(1) with CN704 (KICK F/R) at "H", J. TIME command is
applied to IC103 pin (14) from system microcomputer
at the minimum deviation point of disc, then jump
pulse of IC103 pin (9) changes from "H" to "L" and
simultaneously TR ON signal of IC103 pin (1) changes
to "L" causing tracking servo to be released.

(Jump start point)

* Jump pulse delivers to IC103 pin (9) is applied to the track-
ing error amplifier of AN7673 pin (19). Then, the focus lens
starts to jump toward the inner periphery of the disc.

(2)1

(3) r Same as for back jump control operation.
(4) -

= A=



IC103@

(KICK) -
N.1ms e
IC10319 2
(J.TIME) About 0.3ms =
— IC103(®
(Jump pulse)
IC103® Ey— R 3

(Jump pulse)

72

11031
A\Y

Track jump detection |

|

'?Tg’? | V REF
| |
|

IC103 36
(Brake time)

IC103(D
(TRON)

IC10149

|

!

! 1N
Jump pulse l I AN

I

|

differentiation |

T, (T

Acceleration | Speed down N

Y

RF signal

L Jump completion point

Track middle point, brake start point -
—— Track skip detection start point
Jump start point

About 0.54ms

Back jump Forward jump

Fig. 4-23. Jump control timing
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b. Traverse servo circuit

5--1. Function of traverse servo

Traverse servo functions to move the whole of optical PU
from inner to outer and outer to inner periphery.

The tracking servo moves the object lens in the direction
of tracking to follow the track, while the travese servo
covers the radius of disc.

That is, tracking servo operates on the extended line of
tracking servo, and moves the traverse base (whole of ooti-
cal PU) when the lens is inclined by a specific angle. Thus,
the lens always follows the track of disc within the range
of tracking servo.

5—2. Configuration of traverse servo

Traverse base Tracking error DC level component
Optical PU f signal of tracking error

»1Tracking
error = L. p.F
Stepping motor _«»Fmpl ifier

A A
CNDK AW FCN FCC

Drive pulse
. Traverse Comparator

AN 7676 MN microcomputer F—]- f
Reference

Stepping 1400
motor > A
drive

il
<

voltage

Mode command

FCN ... LPF ON/OFF switching signal |SYystem

MN
FCC ... LPF filter selection signal |microcomputer| 1564

Fig. 5-1 Block diagram of traverse servo
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The block diagram of traverse servo is shown in Fig. 5=l

Traverse microcomputer (MN1400) generates drive pulses to
rotate the stepping motor at the desired speed and in the
desired direction, receiving the traverse mode commands
signal from system microcomputer (MN1564) .

There are 14 traverse modes to be set (refer to OP controller
on page 132), and they can be roughly divided into the fol-
lowing two types of operation.

One of them is forcible control of stepping motor rotation,
and the other is step by step rotation according to the
quantity of tracking error. The former includes high-speed
FWD and REV as typical modes, and the latter, PLAY and
manual search low-speed mode.

Of those mentioned above, the latter is the function of
traverse servo.

L.P.F. works to take out PC component from tracking error
signal. 1In CD, the disc rotation at the inner periphery is
different from that at the outer periphery (refer to CLV
servo on page 60), and so is error period (AC component)
per rotation. The filter constant is changed so that the
AC component can be effectively eliminated.

When the traverse base is forcibly driven, the operation of
L.P.F. is stopped because the servo loop is unnecessary in
this mode. The outputs are delivered from MN1400 as FCC
and FCN signals.

Also, MN1400 delivers the control signal obtained by decod-
ing the mode command signal from system microcomputer to the
relative adjacent circuits. The detail is shown in Fig. 5-2.
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Tracking 3

error signal

LPFE

RST

FWD pulse

D105 1IC103
MN 6610 MN1564 b—H——— (AN7674)
PU position System 0106 14
counter microcomputer - > JUMP'T'MING
3 A

Comparator

-

REV pulse

JUMP
Prohibition

Traverse
microcom-
puter

(MN1400) )

Vss  Cog

Osc  Vod Do3 Do2 Dol Doo Snsi Snso Rst Tst Eo3 Eoz ol Eoo

(254.22K)

b

Q102

Q101
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Az A2 Al A

Bi3 Bi2 Brt

Bio

Q103

RST

Q105

= PLAY

e a1

Motor drive

PG

MN4066
&

ANT676

Stepping
motor

[Functions of MN1400]

L J BLO — BL3

° Traverse mode command signal input
EOO0 - EO3

° Stepping motor drive pulse output

D00 & DOl
° FCN & FCC control output of L.P.F.

Al0 & All
° l-step FWD command pulse input

C05 & CO06

° PU position counter clock input
co8
° Stepping motor electromotive force

selection output

° Jump inhibit control output during
traverse movement
(related with SNSI)

c09

° Stepping motor drive pulse waveform
change control output

D02

° PLAY mode (incl. manual search low

Fig.

—47 —

5-2

Traverse microcomputer

and adjacent circuit

speed)

D03
°© Fine servo command output of CLV servo

command output
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5—3. Traverse servo circuit operation

® Tracking error signal circuit

The tracking error signal circuit is shown in Fig. 5-3.

IC11
IC108(A) TR oy
ANEERA ANG914 g
F
e - o k RIS .
- REV
VR109 3 |'._’“'hpuEse
—AAA, +
4_{Offset) RL54
AAA,
RIS7 +5Y
5P RIS L
; ?‘,._.___..FWD
i = prSC
12+ " R155
13 A
. 220 IC112(B)
IC108(B) %Hm
1.8k
€130
Ic108 [ . oI
(C) R142 4 2 <ﬂ§3\§c"o4— 1
2 Sl 074 IC108(D)
L aAA [
R143 | ]
6l
. i
i | : i Analog switch
RMI  VRI08 | | 1C107
(Gain] e ron (MNA4DG6)

Fig. 5-3 Tracking error signal circuit

The circuit shows the tracking error signal L,.P.F., compara-
tor, and analog switch controlled by FCN and FCC signal.
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Tracking error signal goes into IC108 through R146,

IC1l08(C) amplifies the tracking errcor signal and eliminates
the high frequency by Cl32.

Tracking error fﬁrmﬂm““MN\mmnmrdﬁrJ

High frequency
elimination

|-<—One rotation‘*!

of disc Fig. 5-4 EREffects of €132

IC108 (D) sets up an active type L.P.F. of 12 dB/ocf in
combination with R142 - RL45 and C130, Cl31.

The L.P.F. includes a filter constant changer using analog
switch and ON/QOFF switch.

The relationship between disc rotation and tracking error
gignal is explained in the following.

Deviatiocn zero track

Deviated track

AT 0 P
SR S

Fig. 5-5 Tracking error per rotation

In CD, the disc speed is about 200 r.p.m. at thg inner
periphery and about 500 r.p.m. at the outer periphery.

On the other hand, tracking error is the deviation of d%sc,
and error signal of one period per rotation can pe obtain-
ed when the tracking servo is activated. (See Fl19. 5-5.)

accordingly, when the disc speed is 200 r.p.m.

e 200 r.p.m, . 9
fTE = E0a e 3.3 H=

when the speed is 500 r.p.m., error signal of 8.3 Hz can
be obtained.

The comparator mentioned later requires DC voltage with
these components eliminated, and therefore the cut-off
frequency of filter is set at 0.5 Hz and 1 Hz respectively
at the inner and outer peripheries: The level of FCC
signal at analog switch pins (13) and (5) is "H" at inner
perinhery and "L" at outer periphery.
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IC108 (A) (B) make the positive and negative reference
voltage of comparator with V REF voltage (= 6 V).

The devided voltage of R185 and R184 is about 0.6 V.
Therefore, the reference voltage of comparator is (V REF
+ 0.6 V) on IC1l12 (A) side and (V REF - 0.6 V) on ICl12
(B) side.

The comparison voltage is DC voltage in accordance with
the quantity of tracking error taken out of L.P.F.

The relationship between servo gain and tracking error
signal is explained in the following.

The principle of servo is shown in Fig. 5-6.

Fig. 5-6 Principle of servo function

D stands for the amount of deviation and Ad for servo
accuracy, that is, the follow-up error. G stands for
servo gain. When G is a limited value, servo is unable
to make D completely "0", allowing some error to be
included.

In Fig. 5-6, error voltage Ad can be obtained as follows:

B D . D
Ad = T+ 6 ~ ¢

In the case of actual CD, as the lens is gradually inclin-
ed, starting to follow the track from the neutral point,
then error voltage that depends upon servo gain is
accumulated on tracking error signal. It is indicated in
Fig. 5-7.

L.P.F. eliminates undulation generated per disc rotation
in the illustration, and therefore the output signal of
L.P.F. is complete DC voltage.

The operation illustrated in Fig. 5-7 is in the FWD direc-
tion. 1In the case of REV deviation, error voltage is
generated as shown by broken lihes.

One-step feed of traverse base is 15° in rotation angle
of stepping motor and 62.5 uW in distance on disc. This

e



corresponds to about 40 tracks. Therefore, the gain of
amplifier for tracking error signal, that is, the traverse
gain set by VR108 is adjusted so that voltage of 0.6 - 0.8V
can be obtained when deviation equivalent to 40 tracks is
generaged in the output of L.P.F. 1ICl12 (AN6914) is an
open collector type comparator that compares the DC voltage
of L.P.F. output with the reference voltage from IC108 (a),
(B) , and delivers l-step feed command pulse to MN1400 in
FWD and REV directions.

Since tracking error signal is inverted by IC108 (C), the
comparison voltage in the case of L.P.F. output gradually
drops in FWD direction.

Error signal per

A disc rotation Lens returns to neutral point
b moves .
/ ?sstégla)\:'erse ase FWD time
VREF _| /
.6V

e Servo

error

oltage
VREF =TT R REV time

s [ e
e ] ~~.
\\\\\ / -~ s

VREF | =~
—0.8v

Fig. 5-7 Error voltage of tracking error signal
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e Stepping motor circuit

The 4-phase pulse from MN1400 causes current to flow into
the stator coil of stepping motor, thereby generating
magnetic field of rotation. An actual stepping motor uses
12-pole 24 slots, but the operation is here explained with
4-pole 8 slots.

Rotor magnet

{l /// stator core

3

Rotor magnet Stator core (A)

Stator core (B)

C

Stator 22;;/
core (A) /
7

—y G
60

B &

C
e-————
]

"
v

Stator coil
w

Stator .&P_”¢B
B \
core (B) §E§*~—¢D
/ ko
o
+Vce
4
¢AC}——QW} 7?‘ O ¢$C N
“+—| =
B O—¥ MN—-C0 ¢D
+—iB —iD
! | | [ ]
he——t] —sbe— t2 ———JI-— t3 —a-{l-— ta —— ta _.,} ______
[}
l i I :
A : |
I | | —
| |
l | | | i
[ |
$B | | : AL_
| ;
e
} I
$C | |
|
I I : B | :
! ! , | |
| |
¢D : !

Fig. 5-8 Stepping motor and its drive pulse
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Suppose that the rotor magnet and stator core are as shown
in Fig. 5-8.

Then in tl timing of 4-phase pulse, exciting current "ic"
and "iD" flows into stator coils @gC and @gD. Suppose that
stator coils (Al) and (Bl) are excited in S pole due to
iC and iD, then the rotor magnet rotates 45° clockwise.

Next, iD and iA flow in t2 timing. S pole remains at (Bl)
due to iD, but N pole is excited at (Al) due to iA.

In other words, S pole is excited at (A2). Accordingly,
the rotor magnet rotates 45° clockwise in t2 timing.
Current iA and iB flow in t3 timing.

S pole remains at (A2) due to iA, and S pole is excited
at (B2) due to iB, and further the rotor magnet rotates
45° in the same direction. (In this timing, Mgl comes to
the position of Mg2.)

Similarly, the rotor magnet rotates 45° in t4 timing, and
after that, it repeats rotating 45° each time the drive
pulse changes, and the motor makes one turn in 8 steps.

Since an actual stepping motor is 12-pole 24 slots, the
rotation angle per step is 15°. The stepping motor cir-
cuit and EO port output waveform of MN1400 are shown in
¥l =34
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Fig. 5-9 Stepping motor circuit
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IC110 (AN7676) is a stepping motor drive IC. The 4-phase
pulse waveforms from traverse microcomputer (MN1400)
during FWD and REV modes of stepping motor are as shown in
Fig. 5-9, so that the rotating magnetic field of stator

core 1s reversed.

.At input terminal of AN7676, the 4-phase drive pulse wave-
form is made trapezoidal by C132 - C135.

(Q104 is OFF during PLAY and manual search low-speed mode.)

During FWD mode, drive pulse changes as 9 > 3 -~ 6 >~ C > 9
.. in HEX indication with E03 as MSB, and E00 as LSB.

During REV mode, it changes as 9 - C > 6 > 3 > 9 ...
MN1400 pin (3) (C08) output makes AN7676 full power to
increase the starting torque.

Therefore, the stepping motor repeats Start » Hold opera-
tion.

Also, pin (2) (C09) goes "H" only when the traverse mode
moves at extra-high sveed, and changes the drive pulse
from trapezoidal wave to rectangular wave thereby releas-
ing the slow up motion of stepping motor.

Other functions of MN1400

Refer to Fig. 5-2.
Pin (5) (C06) and pin (6) (C05) generates negative pulses
in timing of starting the stepping motor.

During FWD mode
It delivers output pulses to pin (6) (C05) in timing of
MN1400 pin (3) (CO08).

During REV mode

It delivers output pulses to pin (5) (C06) in timing of
MN1400 pin (3) (CO08).

These pulses become the clock for counter in MN6610 respec-—
tively as SNSA and SNSB.
(For operation of MN6610, refer to page 118.)

i<—70ms—4
o — e
®PIN .: .;: :55”15 ®PIN
(C05) ! u (C06) U
- =
14ms

Fig. 5-10 PU position counter clock
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Pin (26) (DO03) goes "H" only when the set is in PLAY mode,
and then fine servo is selected in CLV servo circuit.
(For CLV servo, refer to page 66, )

Pin (25) (D02) goes "H" only when the set is in PLAY and
manual search low-speed modes.

Pin (3) (CO08) and pin (22) (SNSA) onerate in relation
with each other.

Ql03 operates so that jump signal will not be applied to
IC103 (AN7674) in traverse start timing even when system
microcomputer delivers jump pulse output to IC103.

Finally, the function of IC1206 gate circuit is explained

although it is not directly related with the function of
MN1400.

The mode command signal from system microcomputer is
applied to B10, Bll, and Bl12 and "L" during stop and
pause modes.

IC1206 operates receiving these signals as input. There-
fore, the gate output in the above-mentioned mode is at
"H" and plays the same role as FCN signal.

The explanations given so far are mainly for PLAY mode, and

the functions of MN1400 in other traverse modes are shown
in Table 5-1.
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Traverse B port input | D port output C port output E port output
. i i
microcomputer| Input terminal | R u,§ m§ SENS A Traverse | SENS B Traverse Trapezoi Sr g ¢
IN/OUT port from system L F ?53!:‘. gg:} move distance move distance Motor full power |ga1 wave ppJ..ng g
microcomputer ON , [2%w]=944| sensor output sensor output control SokREIon:. ceotral citpot
v / 0 ON control output &
(MN1564PCE) OFF| 4t é«‘F (forward) (reverse) outpu
Set mode x ~ i - =
D 2 B | %S5 9| & ® ® ® @ a8 @ e ®
BI3|B12/B11|BI10|D03{D02|D01|{D0OO Co>5 Co 6 cos8 Co9 E03 EO 2 EC1 EOOQ
S T O P 0 0 0 0 0 0 1 1 1 1 0 0 Previous value hold
(Inner When A port input| wpen A port input C05 or C06 is It changes syncronizing It changes synchronizing
FPL AY ) 0 0 0 1 1 1 0 1 |is 1101, is 1110, with ™ [~ of C05 swith—u—of co6
periphery) ke | e U 14ms| | 55ms : 9
pulse; pulse; i e 7 9 \J : ‘/ N
(out When A port input| When A port input is g ~ :
PLAY i 0 0 1 0 1 1 1 1 1100 is 1100 1 C Forward 3 C Reverse 3
eriphery) 190 ¢ 4 1101 R { —
RRCITERX 1111 1111 < 70ms | R £oww Al N s 7 REV
Low~-speed a
0 1 1 0 1 0 1
Manual (A )
Same as FLAES Sameas { PLAY=I Same as PLAY-1 0 Same as. 4 PLAY=]
search | Low-speed PLAY-2 PLAY=2 PLAY-2 PLAY-2
FWD (outer) 0 1 0 0 0 1 1 1
el It changes synchronizing with
Low-speed FWD 0 1 0 1 0| o0 1 0 L] L] 1 T4ms LI 55ms 0 of CO5 L
b= 550ms g
Manual search 7] \
, ol 1|1 |ojyo0o|0o]| 1] o0 L] l 1 1 0 c
high-speed FWD | P Forward 3
Extra-high speed FWD 0 1 1 1 0 0 1 0 1 1 1 8 FWD
L smS
PAUSE 1 0 0 0 0 1 1 1 1 1 0 0 Previous value hold
Low-speed | . | 110|101
: 1
Hanum o e PLAY -1 PLAY—1 PLAY—1 PLAY—1
Same asf = Same as{ = Same as { i 0 Same as 5
search Low-speed : ; ; , ; : PLAY -2 PLAY=2 PLAY-2 PLAY-2
REV (outer) 0 4
CO06 is .
It changes syncronizing with | |
Low-speed REV 1 1 0 1 0 0 1 0 1 LI 1] of C0B
SO G Y
5 5 0msof ,
Manual search i . : " i : i [ \
; 0 1 1 0
high-speed REV s i C  Reverse 3
-~
N\,
Extra-high speed REV | 1 1 1 1 0 0 1 0 1 1 1 REE:
k— 5 ms -
Table 5-1 Operations of traverse microcomputer (MN1400PCA)

according to system microcomputer commands
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6. CLV servo circuit

6—1.

Function of CLV servo

Unlike the constant speed CAV (constant-ancular velocity)
system of conventional analcog mlayer, the CLV (constant-
linear-velocity) system is used for CD control in which
recording sensitivity is constant in any position of the
disc.

Therefore, the turntable speed varies according to the play-
rack track position. The recording speed of disc ranges from
1.2 m/s to 1.4 m/s in the specification. The CLV servo com-
pares the reference clock frequency divided from X'tal with
the synchronizing signal detected from the disc in order to
control the rotational speed.

6—2. Construction of CLV servo

YALID signal
(Signal from digital demcdulation LSI, delivered
on completion of synchronization of system.)

Turntabkle ANES3S
o rm—f—— -
Iy 1 Fine hi—— Re:ference
HosRY = 0—~—A : ;| REEVS clock from X'tal I

{(phase 7.35K

" : somparatorife—5yne hronizing
D

signal from disc -

drive -1—:0
]

) SW
Motor

FG amp ANGRD
FG

B E Rough
F SEXVO

MNGELD i
i Programmable
| e et
* Fi is constant signal fﬁiﬁiﬁcy

f-divided from X'tal
(fi—254,22KHz) - 4

Traverse motor
drive pulse

{MN14G0)

—pd position
detector

rig. 6-1 Block diagram of CLV servo
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The CLV servo of SL-P1l0 consists of Rough and Fine serveo cir-
cuits, which can be selected by the switch shown in Fig. 6-1.
(Fine serve ..... A; Rough servo ..... B)

The system follows Rough servo -~ Fine servo processes until
complete synchronization.

Function of Rough servo

If the turntable speed is greatly different from the speed
corresponding to the playback track position, the demodulation
circuit is unable to detect the synchronizing signal from the
disc, and then CLV servo cannot be set up.

Therefore, the rough servo is provided to control the speed
so that the demodulation circuit is able to operate.

The rough servo is interlocked with the optical PU position
{tc count the drive pulses of traverse motor) to compare the
varying reference signal fs and FG, thereby controlling the
rotation,

* fg is the signal obtained by treating fi with programmable
frequency divider, and it is the reference signal in rough
serve cilrcuit,

The division ratio of programmable frequency divider is set
according to the amount of traverse movement converted by
MN6610.

Function of Fine servo

When the rotational speed is high enough for demodulation cir-
cuit operation, the selection switch is shifted from Rough to
Fine servo by the VALID signal.

Fine servo compares the reference clock from X'tal with the
synchronizing signal detected from the disc, thereby control-
ling the rotational speed. Therefore, if the linear speed is
1.25 m/s on the disc, then the signal is automatically played
back at the linear speed of 1.25 m/s.

i



6—3. CLV servo circuit operation

The actual circuit of CLV servo is shown in Fig. 6-5.

e Spindle motor drive circuit

IC301 (AN6635) is the drive IC for spindle motor.

Pins (10) and (11) of this IC are the reference voltage and
control voltage terminals for motor control.

In this unit, pin (11) is the reference voltage terminal that
is adjusted to 6.3 V by VR301.

The control voltage of pin (10) is supplied through the analog
switch of IC303 (MN4066B). Also, pin (9) of IC301 is ON/OFF
terminal of IC and it is operated with open terminal (the
inverter in the previous stage is open collector type) and its
function stops at "L".

e Rough servo circuit

IC302 (AN660) is the control IC for rough servo.

The reference signal fs of rough servo is applied to pin (1)
of this IC, and comparison signal FG is applied to pin (16)
from pin (1) of IC312.

PT 1is equivalent to FG of spindle motor. The output of IC is
speed control voltage at pin (8) and phase control voltage at
pin (4), which are mixed by R309 and R312 before going into
pin (6), and taken out of pin (7) as control voltage.

The control voltage is put into pin (1) of IC303 (MN4066B) to
set up rough servo when pin (13) is at "H".

IC302 pin (13) is the reference voltage terminal of rough
servo. The reference voltage is necessary to make a voltage
in direct proportion to fs.

The circuit to meet the purpose is F-V change-over circuit
consisting of IC309 (A), Q301, D202, 204. The F-V changeover
circuit is shown in Fig. 6-2.

VR304 is used to adjust the time of one-shot multi IC309 (1/2)
so that the voltage of IC302 pin (13) is about 5 V at 500r.p.m.
and about 2 V at 200 r.p.m.

VR303 is adjusted to 6 V to determine the synchronizing point
of rough servo.
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* The period of fs is longer on the outer periphery

side.
Loy IC302
VR304 (ANG660)
F5y 0319 R314
14|_| 15 1)
ds g

s | PR VR303
l IC309(A) 37 i

{Inner-periphery) €——————Disc position ——— 3 ( (Outer-periphery)

® ¥ \ Y

Y f y v___

[ ] T |
| S R W T
© 5V [ =2v

(DC voltage rises) (DC voltage drops)

oL __T1 __T1
oo

© |

Fig. 6-2 Generation of rough servo reference voltage
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e Fine servo

IC304 (TC5081) is the phase comparator for fine servo. During
fine servo operation, the servo is activated with the 2 sig-
nals from demodulation LSI.

BLLEK ——wrwmaies Reference signal from X'tal through frequency
division (7.35 K)

CLDCK —-=——-=- Comparison signal detected from disc (7.35 K)

The 2 signals enter IC304 pins (7) and (8) from which the
error signal is delivered to pin (3).

The error signal is DC-converted at IC311 (AN6552) into con-
trol voltage and put into IC303 (MN4066E) pin (4), setting up
fine servo when pin (5) is at "H".

The error signal (fine servo synchronizing waveform) with
fine servo activated can be monitored by TP307.

e FG circuit

IC312 (AN6552) is the FG signal amplifier.

FG signal is used for 3 purposes in the system.

The first is comparison signal for rough servo. IC302 pin (16)
corresponds to this purpose. The second is spindle drive IC
function stop.

FG signal amplified by IC312 enters the one-shot multi of
IC309 (1/2) through Q301, where the one-shot pulse is longer
than the period of FG signal and therefore it is always
retriggered at the rotational speed during playback. Accord-
ingly, the flip-flop consisting of NAND gate of IC308 does
not cause pin (6) to go "L". But if the mode is shifted to
stop in operation control, then brake command is applied to
IC301 (AN6635) pin (10) through IC303 (MN4066) pins (10) and
(11), thus braking the spindle to decrease the rotational
speed. Then, the period of FG signal becomes longer, and
when retriggering operation exceeds the time, IC301 pin (9)
goes "L" to stop the drive function.
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The last one is the signal taken out of Q301 collector as FGA.
The signal finally goes into the system microcomputer. The
system microcomputer counts the FG signal (64 pulses/turn) to
determine the output timing of pins (22) and (23).

+5V

Fip é FGA

301

a

ZERO

It goes "H" when deviation
zero cross is detected.

‘< One turn of disc |

T /’—\
— R

ZERO ———J7
63641 2 2 BA 6364 2
< nnanna. AR .

i
@ E [——
System '
microcomputer :
@ J—TIMF n

o * The above timing signal is given at the 32nd
pulse (64/2), counting the FG signal from devia-
tion zero cross.

Fig. 6-3 Use of FG signal P49
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e Servo selection circuit

The control voltage applied to pin (10) of IC301 (AN6635) can
be changed over in 3 modes by analog switch IC303 (MN4066B).

IC308 IC305 1C306 1C307 Analog switch IC303
| "
I \L2 ' i
3 7 Fine servo ON 1
T 1B 12 1
| '
4 SN 4 ' !
TTON—3-DO-0—(>“fL 3%—»- Brake ON :
! '
! |
10 9
CLV——%— 90 7 12 Rough servo ON :
L e v e -
6.3V
c3u T g 0—l
&) Y
Lo &S € ER
FG rotation detection 3
("L" in 20 - 30 turns) Fine servo is selected when |C301(AN6535)
CLV is at "H" and VALID
at llL".
Fig. 6-4 Servo selection circuit
VAELID < . s Output from demodulation LSI (MN6611). Effective
when demodulation period completion signal is at
IIL" .
TEON' s 0 505 Output from system microcomputer (MN1564). Effec-
tive when turntable rotation command signal is at
IIH L] =
CIV sisans. Output from traverse microcomputer (MN1400). "H"

only in PLAY mode.

—_66 —

Stop —= Rough servo

CLV is at "H".

When TTON signal is at "H", IC306 pin (12) "L", IC306 pin (4)
"L", IC306 pin (2) "H" and IC30l pin (9) "H", then the spindle
motor rotates and the rough servo operates.

Rough servo—Fine servo

CLV is at "H".

When VALID signal changes from "H" to "L", then IC306 pin (12)
"H" and IC306 pin (2) "L", and the fine servo operates. 1In
this case, the system is shifted to PLAY mode.

PLAY to STOP
CLV is at "L".

When TTON signal is at "L", IC306 pin (4) goes "H", braking
the spindle. [Pin (10) is lowered in EC.]

As the spindle is braked lowering the rotational speed, caus-
ing the FG period to become longer, then IC306 pin (9) goes
"L" to stop the drive function of IC.

- 67 —



N\ NNE i I TUL 1% g

2
0 Lead-in Lead-out Lead-in  Lead-out Lead-in Lead-out

/ | pd

/ e o
.G. amplifier
&3.{,9.,.31'(_.[“‘ pgps Motor control / / Py ;0 / m
e Favat
808306 RHT 33K |k 1l ﬁos o 1369 % !
? — [ C32?ﬁ0,0022 ¢ SVIHD74LSI23 1C312 I
0304 = pgw@x ¥ A B AN6552 0.2 DU
OMAIs0 2H E E‘ gl 1p303 []| o ) R332 ” . 5i i
0302 S| o3 ® By = S 3 g StX S Lead-in Lead-out
MAI056 ok | | 51 B S o 2N
1302 — 00041, : % § &T ! 7 R325 &
AN660 c328 37| 15| oo 2 8 o 3K®
00047 7 SH—D)—Er2 { 0305‘7 LD
N
B‘\ . J . - Phase cont. i?na_ 2v! g’()l;
N el‘rrence 14 adj. A
Speed cont.}-H 1/ R32{ 820
35 / NE R e
I ! ! | K] CN304
I Onplips i : : c38 01 R3S (K
kS Sk SlEle) Sk e o
<o I
v = ) o N 1
t 8] L8] &l BT |||y o 5] [IBu | 2
S wa " 3 25 | 5 %;.——
ER TR =] ' Rzl BB S Q) H2
0KS ot 10K 23 ] k| Z e S ST by H
X <& 8 §R\ . e = BT Ratz 220/ C36S 0f e Spindie
o~ g moto
A 1C309(%2) hy) ; 9 8 G Aaugh senﬁa ) 21 I~ DD~ D=~ R D= ON'E r
5 0 A2
B 25806236 égé ?g{tation Mlx Buﬂer] Buffer Mllx \\ ) A3
et - 12) Af
1C304 BT O .
svITCs081AP S | & ;cam 2, R3S > ,m De <D A4
o 2 mr
S B B 15 Tos 0 TJos Tos > T
S 10308 i < o | A8 2200cdr of™ ax i T Motor rotation
=5 T 2 : E 533K o 23ms
ST 1431 & S x S | R301 082(2W)
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= - ¢ - T -~ | \ - bl | = 1
| = £ Ly Y el / 3
I B . » I/ G 2
| F ' n —
CNaof " D~ O <t °
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Fig. 6-5 Actual circuit of CLV servo.
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7. RF data pick-out circuit

7—1. Roles of RF data pick-out circuit

This circuit is located in the middle of optical PU and digi-
tal processing circuit, and takes two different roles.

The first role is RF signal waveform shaping. The signal
recorded on the disc is digital signal of 4.32 MHz bit rate,
and the output waveform of optical PU obtained through repro-
duction is continuous analog signal as shown in Pig. 7-1.
Therefore, it 1s necessary to shape the waveform into the form
of digital signal. The second rele is to generate PCK (clock

signal). PCK is a kit rate signal synchronizing with the
signal reproduced from the disc.

The signal reproduced from the disc has some jitter until be-
ing stored into the memory. Therefore, clock signal synchro-
nizing with the reproduced signal is required so that the

digital processor is able to correctly receive the data. PCK
is made by use of PLL circuit.

Input signal—
PC - LPF

T

VCO

PCK
(PCK synchronizes with input sianal.)

S

Fig. 7-2 PLL circuit
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7—2. Configuration of RF data pick-out circuit

=1 EFM
i > s|Data
TEST e =5
EFM %s | |52
r=T""
1B 1| SW2 PCK
RF Wavef ' T e —— L
oSy e T e
- LPF

Drop-out
detection

PLL Lock
range detection

*SW1L ... Connected to B when drop-out is detected.
SW2 ... Connected to B when it is outside the PLL
lock range.

Fig. 7-3 Block diagram of data pick-out circuit

The klock .diagram of data. pick-out circuit is shown in Fig.
7-3. The RF signal from optical PU first enters the waveform
shaping circuit.

Next, the signal passes through two SW circuits; koth are
connected to terminal A during normal playback; and the sig-
nal enters PC (phase comparator) of PLL circuit. The VCO
free run of PLL is bit rate signal, and fi= fo when PLL is
locked, therefore PCK synchronizes with the input signal.

PCK controlled by PLL is used to pick out data from RF signal
whose waveform has been shaped. SW; temporarily holds PLL by
switching the data so that PLL is not disturbed in case of
drop-out. SW, shifts PLL to search mode for re-lock if PLL
comes outside the lock range for some reason.
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7-3. RF data pick-out circuit operation (1) .. .. P.C.B. (only Domestic Model)

The optical circuit of RF data pick-out (I) is shown in Fig.
=12

RF signal waveform shaping circuit

IC613
40H004
, C624
0_4
Y signal Re8 [V R632 R6¥ BV 12
Cﬁ? v
TPE0Io—— .,_,V'\;@&L R639

2
SR627 “_RE‘%”"—‘—<
3 —I—gggv
TP == 0625 Ic614 cfszs >R638
TC082 I i
nr

Output 8 19| 1041
(To data pickout) © °<:}*

Fig. 7-4 RF signal waveform shaning circuit

PLL circuit (PCK generating circuit)

The PCK generating circuit is shown in Fig. 7-7. 1IC6l1 (74CS
157) is an IC equivalent to SW; shown in the block diagram.
In normal playback mode, playback signal with waveform shaped
at pin (11) (input A) is obtained at pin (9) (output). 1IC603
(A) (B) and IC604 (A) are the playback signal edge detection
circuit, which takes out the edge at IC603 and its width is
changed to 0.5T at IC604.

*1T is 4.32 MHz, and EFM data of playback signal is modulated
at 3T - 11T.

LU T e I ey B o

1C603—1)

Lo
IC603—(3) —; ﬁ T ]

IC604—12

- U u i
0.5 (Setting at VR601)

Fig. 7-5 Edge pulse generation
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IC609
(10)

IC605
(= 1T}

(745124)
changes
The free-run
is subjected
PCK of about

(A) is

and edge pulse (=

4.32
pPC

according to the
frequency of VCO
to 1/4 frequency
MHz (=

1T

.

) .

(phase comparator)
It is illustrated in Fig.

573 .

(1)
MHz .

is VOC of PLL, and the frequency of output pin
DC voltage of vnin
is about 17.28
division at IC606,

(FC input) .

This output
changing to

and are controlled by PCK

1=6.

PLL is locked when the phase difference of PCK and 0.5T is 90°.
(Area is equalized at{ )} mark.)

17
IC605—2) | S Rl (I N N i
- <—»{0.5T
IC605—(1)
IC605—3) ] || F]J rl_r
Fig. 7-6 Phase comparison
VR609
IC613 IC611 1C603
7418157 741500
FromRF g 4040(;4 6|4 7 IC604(A)
waveform D q A 7415123
shaping 11 Y
Input { circuit - Y ) (0.5T pulse width)
ST 00— " 18 )
EFM SEL
1 12
ﬂ (Edge detection) 21 1
I 1C604(B)
s 74C§$23 (4.32MH7)
Drop-out 1 - Iceos(A)
detection A0 7415125
n " {pc>
8 IC606 8 e | 2 ! \
741874 Q 3
I (1/4Div) [TTI% {?“ 3
1c607
(DROP QUT,CONT) 781574
EFMDAT,
¢ Oz
Output ek
PCK
CTe0l oY
m i
fo piii——n— 12 I
‘=_17.28MHZ. 13 —Al—e §
Cext - AV
FC
10 ' +
01~ Q609 +
IC609 Q60L~Q
7418124 (LP.F)
(vCO) VREG2
Fig. 7-7 PCK generating circuit

* For simplifying the circuitry, it is partially omitted or
equivalent circuits are used.
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Q601 - 604 set up LPF, which changes the output difference of
PC into DC to control pin (1) (FC input) of VCD. LPF has 2
types of time constant which are selected by use of analiog
switch IC602 so that quick response is obtained for PLL in
search mode and stable response in play mode.

° MUTE

€605

R609 R610 e R61l C607

2.7K 8.2K 330 0022

To VCO

detection
MUTE

(TOC & search) (PLAY)

Fig. 7-8 LPF circuit

The muting signal is identical with the audio muting signal

at "H" delivered from system microcomputer.

PLL lock range detection

Output level is "H" in search mode when PLL is outside the

lock range. It is "L" in lock mode.

PLL lock range detection circuit

The PLL lock range detection circuit is shown in Fig. 7-10.

IC608 (TC810) is a comparator which controls the input voltace

of VCoO. Voltage drop

3.2V
v 2.5V

@ 0 O
’E.z

K““ Search for
TP605 optimum value

PLL search mode

Fig. 7-9 PLL search
— T4 =



In normal playback mode, the input of IC608 is in the relation
of (-) > (+), and IC610 pin 4 (@) is at "H", and IC605 (A) is
performing phase comparison.

If the input voltage of VCO drops for some reason, causing
the input of IC608 to (+) > (-), then IC605 (B) operates for
the time [0.35 ms at pin (4)] set by IC610, therefore, the
voltage of TP605 rises; as (+5 V) IC605 (B) is released, the

yoltage will gradually lower. Thus, when the optimum value
1s detected, PLL is locked again.

TP605
SV:‘L-

S ¢+ 5V 5V
® Tovee | [ l r

< 00~e04 | @ A Q
240t 1 i 1
R618 3 cL B (0] o

VR602 2e 7 T
2.5V s A =
wog 1N © IC610
@ IC608 74L8123
C609 ns1o

IC605(A)
PCKIN3 4A 5 '

2lg) 5<:|J Fig. 7-10 PLL lock range
0.5T IC605(B) detection circuit

Drop-out control circuit

Drop-out control circuit is shown in Fig. 7-11. IC61l1 (74LS
157) works for drop-out control. IC pin (1) (SEL terminal)
delivers input B [pin (10)] when at "H" and input A [pin (11)]
when at "L" to Y terminal [pin (9)].

If RF signal is missing due to drop-out, then 0.5T edge cannot
be detected at PLL does not operate.

Accordingly, in case of drop-out, the input is shifted to
T-EFM signal by the drop-out detection signal (refer to the
section of Drop-out detection circuit on page 68.)

T.EFM signal is pure electrical EFM data made by demodulation
LiSL

That is, during drop-out, PCK is properly controlled through
substitution with T.EFM, while the correcting circuit of de-
modulation LSI will take care of data missing.

IC611
(74LS157)
From wave 9 8 ]
from shaping De " & @ ! L
10 TS Lo
T.EFM 0— B @ !
i & SEL U

€604 ¢ R608
1C604(8)

5V
Drop-—out (KT—T -? I l/© S L_.I

detection signal 0 @
(H’* in Drop—out) [5 ¢ 10 1C603 T

—0

@/ R607 ;‘;csoa ® ;
-

Fig. 7-11 Drop out control circuit_,5_ T-EFM is applied during
‘ this range.
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RF data pick-out circuit

1VIDIV. 0.5usec

SRDPOIONOS

<153
1IC613 . 1C609 = S £3)
SVITC40HO04P SVISN74S124N S S
" ] ‘&.’]; =
IESE Voo Adiust |3 f i,
b < 2 " | AN
CT80! (413 s_l = 3"‘}7(, ?rJ, S
NP, 15P| S L B 3
SVITLOB2CP PBOS 2hdp EI 3 J TB
P 1C60! 3
il SVIHD7406 g5 RL1cs09 5 3
a0l < 5 15112131 312& Y| <
5 2 — 21 3 tld] S IC612 1VIDIV, 0.5
Drop-out - ' g o, 711 For2 ANT8MOS 05 sec
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CNQOS“{ s <15 D “8 0218 ke
g sT . C608 0047 1€602 -
i 93;]: : L SVIuPD4066C
Red0 €607 0022 [C605 00012 0 16405 J
: CF S i . TR
R409 2TK [V | IC605 | 16113 8
2VIDIV, 0.5usec 10405 - O SVIHD74LS 125 1C607
] l {?'12 1613 SVIHD74LS74A 10
. c;d- g i 10605 {15 1VIDIV, 0.2usec
: 3 3 3% w8 (S
B i é’g 2%’; &50,01. §§ e B I R R R
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8 o 1 -5 I
3 10604 RS I o b
I {%2) g‘of 2 25T
18 24 ) r Al
3|3
L=+
-15
2VIDIV. 1usec
1Cet1 1C604 {C606 iceos 1C610
SVIHD74LSI57 SVIHD74LS123 SVIHD74L.S74A SVITLBIOCP SVIHD74LS123

Fig. 7—12. Actual circuit of RF data pick-out (1) {only Domestic Model used)
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RF data pick-out circuit

1V/DIV, 0.5usec

2VIDIV, 0.2usec

1C608
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i
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" Bl 55
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Fig. 7—13. Actual circuit of RF data pick-out { I1)
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7—4. RF data pick-out circuit operation (1) . ... P.C.B. (Exs)

The actual circuit of RF data pick-out (II) is shown in Fig.
7=14.

RF signal waveform shaping circuit

IC601 (40H004) serves to shape the waves of RF signal from optical
PU while amplifying the signal. 1IC602 serves to check the inte-
grated value (DC) of wave-shaped RF signal and to feed it back

to IC601-pin (1) so that the value is always 1/2 VCC.

If the DC part of IC601-pin (1) is deflected to higher voltage,
it will result in pin (3) \y pin (5) 7 pin (13) \y pin (11) 7 pin
(10) Ny, thereby controlling the positive (+) input of IC602.
Becuase the negative (-) input is constant, the feedback voltage
to IC601-pin (1) serves to make up for the alteration of DC
voltage of input RF signal.

As a result, the alteration of DC level generated in the course
of disc manufacture or optical PU is absorbed to restore the
correct digital signal.

IC601
R Reos  4OHO04 ey R609
RF signal ol
i LA PR U g I g R ] g7
P01 il gm
REO! - ====nan—— =l
ik ics0® LR
TP602 = SR6I2
l % ANG6552 10602
Fig. 7—14

PLL circuit (PCK generating circuit)

IC603 (MN4066B) pins (1) - (2) and (3) - (4) are equivalent
to SWl shown in the block diagram. In normal playback mode,
playback signal with shaped waveform is obtained at IC604 pin
(5) . (Drop-out detection signal is applied to IC609.)

1C604
o LIl

w54 I L

i t

| 3
il s SN W
'55294_;1 | S W LI
16605 -

IEsfs_n_jL n n LN

Fig. 7-15 Edge pulse generation
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IC604 (A) (B) and IC605 (A) are playback signal edge detec-
tion circuit, and its width is changed to 0.5T according to
the constant of CR to. take out the edge. It is illustrated
in Fig. 7-15.

*x 1T is 4.32 MHz, and EFM data of playback signal is modulat-
ed at 3T -~ 1lT.

IC607 (74s124) (A) is changed in frequency of output pin (10)

according to the PC voltage of pin (1) (FC input) by VCO of
PLL.

The free-run frequency of VCO is about 8.64 MHz. It changes

into PCK of about 4.32 MHz (= 1T) through 1/2 frequency divi-
sion at IC606.

IC605 (A) compares PCK (= 1T) and edge pulse (= 0.5T) and PC
(phase comparator). It is illustrated in Fig. 7-16.

PLL is locked when phase diﬁ;grence between PCK and 0.5T is
90°. (Area is equalized at!{ jmarks.)

Q601 - Q604 set up LPF and changes the output difference of
PC into DC to control the FC input of VCO.

1T
!
Ll bl Al Pl ot
@%F'J ¥ PCK
= 0.5T '
iceos [ ] B I A
—® - ' ' pulse
o) ok
1C60 ‘1
—(@) J N N PC output
S ; H
Fig. 7—16
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PLL lock range detection and search circuit

IC606 (40H074) (B) controls the relationship between edge
pulse and PC phases. It is illustrated in Fig. 7-18.

In normal playback, the signal is picked out at the rise of
edge pulse whose phase difference from PCK is 90°, therefore
the output level is "H" constant and IC604 pin (12) is "L"
and IC604 pin (10) "H", then search oscillation circuit does
not operate.

IC606 i S e (R o ol » J»l

—(2)(D input)

osos __ F L L F L 1

—®(CK)

Ic6os [

—3(Q)

rig. 7-18 (a)

In case of high-speed search, PLL comes outside the lock
range, causing the input phase relation of IC606 (B) to be
disturbed, then the output at IC606 pin (5) (Q output) is
wrong, but it is filtered by C607 so that the level of IC604
pin (13) becomes "L" and IC604 pin (10), "L" as well.

As a result, the search oscillator consisting of IC607 (74S
124) (B) is shifted to oscillation mode. Then, analog switch
1C603 pins (11) - (10) turn ON due to IC609 (A), and FC input
of VCO is swept to detect the optimum value, then PLL is lock-

ed again.

Drop-out control circuit

IC603 (MN4066B) pins (1) - (2) and (3) - (4) are drop-out
control circuit. If RF signal is missing due to drop-out,
then 0.5T edge pulse cannot be detected and PLL does not
operate. So, in case of drop-out, it is remedied through
the following operation.

Drop-out detection signal ("H" in drop-out mode) is applied

to CN605 pin (1). (Refer to the section of Drop-out detection
circuit on page 68 ) Thus, during normal playback mode, RF
signal with shaped waveform is selected. T-EFM signal is
selected in drop-out mode.

T-EFM signal is pure electrical EFM data mode by demodulation
LET.

That is, during drop-out, PCK is properly controlled through
substitution with T.EFM, while the correcting circuit of
demodulation LSI will take care of data missing.
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8. Drop-out detection circuit

8—1. Role of drop-out detection circuit

This circuit detects whether drop-out has occurred in RF sig-
nal. The output is used for input data selection of RF data
pick-out circuit to attain the hold operation of PLL in order
to prevent the bit clock from being disturbed.

8—2. Configuration of drop-out detection circuit

RF RF ampli-
signal — ¢ or *|Compa{ |DProp-out Drop-out
rator[—{width . [™Gate [ detection
detection signal
Level o] \ ¥
detection

JUMP — Gate
ON/OFF
MUTE 2 — circuit

Fig. 8-1 Block diagram of drop-out detection circuit

The block diagram of drop-out detection circuit is shown
in Fig. €-IL.

The input is RF signal. It is first subjected to RF amplifi-
cation and level detection. After that, drop-out detection
signal is generated by the combination of comparator and one-
shot multi.

A gate circuit is the output circuit that controls the detec-
tion signal to decide whether it is delivered to the data
pick-out circuit in the next stage.

When the detection signal is delivered with the gate closed,
PLL operates in hold mode. (Refer to the section of RF data
pick-out circuit on page 70.)

8—3. Drop-out detection circuit operation

The actual circuit of drop-out detection is shown in Fig. 8-5.
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Drop-out detection circuit

Q901 - Q904 and IC901 perform RF amplification and level
detection.

IC901 applies RF signal to pin (2) (plus input), and the
signal (RF level converted to DC) to pin (3) (minus input)
for the purpose of comparison. It is illustrated in Fig. 8-2.

The drop-out is generated when the input voltage is in the
relation of (=) > (+).

Drop-out

IC901
-@@

>
L____
v
1C901

IC901
I
(ouT)

Fig. 8-2 Drop-out detection

IC902 (74Ls123) is one-shot multi where the width of drop-

out is decided. The time constant of IC902 (A) is 14 us
= 20 pys (adjusted by VR901).

RF Signal
input

! l 1C902 %t
S vRool
€903 [ 5 T e
Drop-out 74LS00 ;_‘}

130 ‘7

Q Ag 4Q Bl
1CS02(A)

JUMP 7674-TPwm

1
detection signal output P91 8

——MUTER
o ——TR-ON
——ZER0

Fig. 8- 3 Drop-out detection circuit
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The RF signal of reoroduced data is subjected to EFM modula-
tion at 3T - 11T. 1T is about 0.23 us (=4.32 MHz), therefore,
the data ranges from 0.7 us to 2.5 us. Accordingly, IC902 (Aa)
is always re-triggered when data exists, and the level of pin
(13) (Q output) is "H".

If IC902 (A) is not re-triggered, drop-out detection signal
is delivered as shown in Fig. 8-4. IC902 (B) operates so
that the gate will not open for I ms after re-triggering.

1C902—(2)
(B input) A

v 14 7¢~201ts

IC902-0%  => Tt is not re-triggered.

Q output) v
(Q outpu E V/

A Re-triggered

C902—- @ I %

E : 0.1ms

I
(Q output)

Fig. 8—4
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Drop-out detection signal ON/OFF circuit

IC903 pin (12) is at "H" and delivers the drop-out detection
signal to the data pick-out circuit. It holds PLL to prevent
PCK from being disturbed. However, if the drop-out width
exceeds the correction range of LSI or the tracking servo is
intentionally released by system microcomputer (track jump
like access, etc.), PLL, if held, will not be shifted to
search mode and not re-locked. (If PLL is held for long, the
system will disorderly operate because of digital muting.)

In that case, the circuit is controlled so that drop-out
detection signal will not be delivered. It is ON/OFF signal
--— IC903 pin (12).

IC904 pins (8) and (9) are ON/OFF signal input; pin (9)

detects input signal (JUMP)--- intentional track jump, and
pin (8) detects input signal (MUTE 2) --- digital muting due

to excessive range of drop-out.
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9. Digital signal processing circuit

9—1. Function of digital signal processing circuit

This circuit is the heart of a DC player and performs signal
processing such as EFM demodulation, interleave and error
correction, receiving EFM data from RF data pick-up circuit.

9—2. Configuration of the circuit

The block diagram of the digital signal processing circuit
is shown in Fig. 9-1, which consists of 3 types gf 05T

The main specifications of the 3 LSIs are shown in Fig. 9-1.

MNG6613
(4K RAMI (6K RAM!
i e Error e ?2;i2tep
unscram : >
RAM correctlion| RAM
EFM | MN6612
//data
RF data EFM System D/A
pickup demodu- timing conve-
s lation - control rter

(AN6806!
X'Tel "

Block diagram of digital circuit

MN66]1]

Fig. 9-1
— Clock or address signal

= Data signal

* Signal processing by PCK (bit synchronizing clock) is up
to writing into 4 KRAM, and X'tal frequency dividing clock

is used for reading.

P Y T i+t mar+ Af ol al
Accoraing.iy, jicteXr part Ol signal

reproduced by RAM is absorbed. N

=80 —

MN6611

MN6612

MN6613

Main function

EFM demodulation

System timing

Error correction

generation
Process N—MOS
Chip size 6.0X5.3 6.4X6.6 7.1X6.8

No. of elementsg

About 13,000

About 17,000

About 20,000

Operating

frequency 6 MHz 8.64MHz 2.16MHz
iggz;/output TTL compatibkle
Power supply +5V UM-1 power source
st i QIL 64pin
Table 9-1 Spec of 3 LSI's

Before explaining about the digital signal processing circuit
consisting of the 3 LSI's, we refer to the recording system

(signal configuration and processing)

(el o

the playback system.

MN66 1 1

MNG6612

— 'O =

to describe the function




9-3. Signal processing in recording system

— Encoder -—
o Gl
453’ scramble
o ™1 1
it W1 —» 1 i f 3
g W2 —d ‘I 4 ‘, :
g | ¢ L. 12 — ; 13
3 4 Q1 48 1
o d Q 52 Dot
£ el 15 el
: o I e iy (Tt 3
& o [ 60 ] S
: B 12 E—3 — g} ®
~ w23 S {V} 104 {1] 1 =
w24 1108 - a —> Disc cutting
Cc2 Inter-
encoder jleave - [:] r 29 &
0, E
P2 Do =)

Cl

encoder
IControl]
data
P -W

Fig. 9—2. Signal Processing in recording system

Signal processing in recording system

The block diagram of CD is shown in Fig. 9-3. A breif
explanation is given in the following.

(1) Sampling frequency of CD is 44.1 kHz. For quantizing,
it is A-D converted to 16 bits per sample.

Next, the 16 bits are divided into the upper 8 bits and
lower 8 bits.

* l-sample 16-bit is called "data word", and l-symbol
8-bit is "symbol data".
That is, 2 symbols make 1 data word.

1-sample 16-bit 1-sample 16-bit
channel {left) channel (right)
Bl - —
1-symbol 1-symbol
bl — —y
i e
8bit 8bit
Upper Lower Upper Lower

Fig. 9-3 Symbol data and data word
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(2)

(3)

(4)

Regarding the frames for signal processing, one frame
consists of 12 sample data (6 each for R and L).

That is, 24 symbol data make 1 frame, and W1 - W24 in
Fig. 9—4 correspond to it.

Wl - W24 data are first subjected to C2 scramble.
Scramble is similar to interleave. 1In C2 scramble, it
is delayed over 2 frames alternately in terms of sample
data. (Independent R, L)

The effect of scramble results in signal processing for
facilitation of average value interpolation during play-
back.

After C2 scramble, the data enters C2 encoder. The C2
encoder makes 4-symbol parity signals Ql - Q2 from 24-
symbol data by reed solomon code, and arranges them at
the center of frame.

Here the number of symbol data within 1 frame is 28 in
total,

It is followed by interleave.

As is evident in the illustration, it is delayed over 4
frames up to 108 frames as against 28-symbol data includ-
ing Q parity.

Cl encoder makes 4-symbol parity signals Pl - P4 from
28-symbol data, re-arranged through interleave, by reed
solomon code, and arranges them at the end of the frame.
Here the number of symbol data within 1 frame is 32 in
total. (Refer to Fig. 9-4.)

1 frame = 32 symbols

W mooomomeeeoeeeeeee [P P3 Py
W,

Q2
Qa

\Wm
Wa

Fig. 9-4 Configuration of CIRC symbols
* 4-gymbol parity of Pl - P4 is added to 28 symbols in

1 frame horizontally, and 4-symbol parity of Q1 - Q4
is added to 24 symbols aslant in the middle of frame.
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(7)  In Cl scramble, only even-number symbols of 32-symbol
data in 1 frame are delayed to the next frame.
The effect of Cl scramble results in signal processing
for improving the ability to detect errors that occur at
random relatively in a short time.

(8) Control data P - W are also called sub-codes or user's
bits, and include time information for random access
and display, consisting of 1 symbol (8 bits).

The signals are arranged at the head of the frame.
With the control signal applied, the number of symbol
data in 1 frame is 33 in total.

The detail of control data is explained on page 98,

(9) Finally, the l-frame symbol data are subjected to EFM
modulation and are recorded on the disc with frame
synchronizing signal added.

The details of EFM modulation is explained in the next
paragraph.

In the above-mentioned recording signal processing omeration,
Q parity is made in the earlier stage of interleave, and P
parity is made in the latter stage.

Each of these is intended to improve the error correction
ability, and this system is called CIRC (Cross-Interleave
Reed Solomon Code) .

EFM modulation

EFM modulation is a new modulation system for CD which con-
verts symbol data bits (8 bits) to channel bits (14 bits),
and EFM stands for Eight to Fourteen Modulation.

EFM is necessary because it is unable to define the arrange-
ment of data bits, that is, "1" and "0", without modulation
of symbol data. For example, if "1" or "O0" continue very
long, then the data is DC, making it impossible to generate
self-clock at the tracking servo (activated by use of pit) or
the playback system.

8bit ~

- 4 bit

Fig. 9-5 EFM modulation
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If "1" or "O" are frequently inverted, it will be necessary
to greatly reduced the diameter of laser beam spot.
Therefore, the signal recorded on the disc must be such that
"1l" or "O" are inverted at proper intervals and that the DC
component is as less as possible.

There are 256 combinations in 8 blts that is 2° , and 16384
combinations in 14 bits that is 2'

In EFM, there are 2 <10 "0's" between "1" and "1" in the
bits row. The pattern selected from among 2! is composed
with the data pattern of -y

Accordingly, the signal recorded is formed to have 3T - 11T
(T is "1" and 1 clock after EFM is 4.32 MHz.)
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9—4. Shows the processes up to recording signal format

I

LWl L2] W3 L3 WS 44 . 1MHz
R1L W2 R2| W4 R3l W6

] W [w2 [ws [We [ws | we w7 [we [wo [wo [ wit]wiz
|8 16 16 16 16 16 16 1 16 16 16 16 16
2l = » Sample = 16 bits 0 p
3 | 2o Symbol = 8 bits parity parity
8 R T
O
S 2-sample
4-parity ) 16 data
|8 8 8 8 8 8 8 gl 8 8 8 8l 8 8 8 8 8 8 8 8 8 8 8 8 16X 16—256bit
\ \ I (8X32)
EFM . ) R . - . ’ ;
Sodi Tk Tan Data bits (1 symbol = 8 bits) ‘:“ > Channel bits (14 bits) ROM table processing
123456789101112131415161819202122232425262728293031351
7] |1
3\3 3 3'3 3
. -~ /;-ﬂ — ~ s ~ 4
\ Data Error correction Data Error correction
Data (l4-channel bits = 1 symbol) Extra bits (low range
l Control signal suppression)
Synchronizing signal 1 frame = 12 samples + 4 parities + control signal
: + synchronizing signal
21 11 e 544 bits 17 x 32 = 544 bits
- 588 bits 588 channel bits = 1 frame
\. /
( \ (
] n-th=2 [ n-th-=1 n-th frame n—th+1 l . n—th+2 )
£ 7

4.3218MHz/ 588=136x10"%

Y

<
«

* The 3 bits out of the 14 bits are called extra bits which
serve as a liaison to maintain the EFM level even through
the data.

Fig. 9-6 CD signal format
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Control data

Control P data is a signal to distinguish between tune and

blank.

Mode State of P data
Tune 0
Two seconds before 1

start of tune

Lead-in out

1, 0 changeover at 0.5 Hz

Table 1 = Control P data

Control Q data is different in recording information between
lead-in area and program area (including lead-out area) .

Lead-in area

P
P P F
T.NO | POINT | MIN | SEC |FRAME| ZERO | Ty | Eeo |FRA.
! ]
! L]
e 8 X 9 =72bit .
P rea/ A A A
Yrogram a E
g T.No | X | MN | sEc |FRame| ZERO | by | Sec |FRAL

Lead-out area

Table 2 = Control Q dara data
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9-5. Playback signal processing

— Decoder —

De -
interleave
1 Cl unscramble
108 wi
R . o ~
Ly : : :
coe - ; ~ oLl
B -<ihd v : gl
4 15 Do e o 13} : 3 V
S o 2 ) 5 ‘
O |16 [T e =2 ™ s
: v o~
3 H o]
217 3 @] @) -
8 = o { 4 k——’ w3
A +{ } - O w4
7 11 =
° |29 o K
= .
5 G fl——af | }——r—] '
6 - fu N Cl flag C2 fiag _ Signal for
@) 46 average value
T N L’l i J———m .
- interpolation
= 0,
B
mon
—v1 P~W

Fig. 9-7 Playback signal processing

The block diagram of playback signal processing is shown in
Fig. 9-7. Playback signal processing is in the direction
opposite to that of recording signal processing. Cl and C2
encoders for parity making are replaced by decoders for error
detection and correction.

Each of Cl and C2 decoders is capable of error detection and
correction. Data that cannot be corrected by Cl decoder is
marked with Cl flag, and it is delivered to C2 decoder after
the process of de-interleave in order to make further correc-
tion.

As for data that cannot be corrected by C2 decoder, the
average value obtained from adjacent data is subjected to
interpolation after the process of C2 unscramble.
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Operation of MN6611

9-6. Playback Mode circuit MN6611 functions to perform EFM demodulation, Cl unscramble

and jitter absorption, demodulation of control data, and CLV

st DiA Dio o neniIounsy i , Ly s servo control signal generation.
ae[0iAn] N 09 0 20089 Q [TouT L
47101491 Q1 08 g 21188 | @ [SPI0 4 . A
48l 01AS] = [ 07 In 2[87] Z [sp20]7 (1) EFM demodulation
w9l 0iAT) = [ D& |1 B¢ VRI¢ L.
50 DIA & 05 s 2485 | S[15v]5 '15
o St Sre) Shed ! EFM data of wave-shaped RF signals are latched every 14
B 0iA3] 2[ D2 | zifoz|  fnsvi2 b g bits by use of extracting clock PCK to change it to the
4] 1 28 = - S g .
oA It e el | vl sgh IS original 8-bit data.
| DIAD MEMJ“LL BV = g
— FOR2 TJCR (81
-~ 158 NOR | F1 |7 —a— (2) C1l unscramble
[ FCLK LSH & D/A Converter y — b—
$O[FCLR D&LT L[5 ~— - g_ ' .
GLEDRI|  all-Ri4 X70 (8 6435MHz) S In the case of optical disk, random short errors are
ﬂ/ RWIAT XT1 |3 N\ P : i .
@l MCK XT2 |2 03 o o generated more often than in PCM tape. So, time axis
» S : 4 ;
RaC | asdiigre = Atw o i of Cl and C2 unscramble is controlled to cope with these
B[ I8 | ﬂ4jL_o short errors. Furthermore, in Cl unscramble, jitter
0 L i 3 . . . »
I absorption is performed as well as writing by extracting
ﬂ H clock and reading by crystal clock.
N (3) Demodulation of control data
EFM Demodulator
:f___j gg;q s 3] IE L .3 Control data is subjected to EFM modulation the same as
= =, ] (=3 | Y 3 .
ST 151821 S3 §I S SI 3 :I sL133] vop EST 132} Eg other symbols and is recorded.
e = 734 . 8L§ COniaS s 43¢ Sub-code decoder detects synchronizing signal out of 14
. | p o . . .
R y 0 | EEM RS gﬁﬂ: 5.° bits before EFM demodulation and demodulates P, Q data and
La3]] e AR | demodulated TBIETE AT s transfers it to system microcomputer.
TSCT 24—+ dat P13917EST 7 ECLK [26 s
ST5 25— 40.46us i +—40] TEST MUTE [25 . )
el I Ib@mMm) 3 sLenog w;gﬂL . (4) Generation of CLV servo control signal
TSTxClz2— ( l —C 43/CIADR] BUSY 27 ‘“T 8
Ti2)2i—4 — 0 —t+44/C/ADRS 8 D0 |2{rw - . . P _
vy LIST 112014 J —E——q]gﬁ 2 o b{}L_g CLV servo control signal is generated by detecting frame
— | ECLK | \J | — C——4slci = 19 o ¢~ s S i i " =
o [Teriglis—+ i, T — A ecioes = A 3lglmmpt i S bynchronlzed signal qut of EFM data The roles of MN6611
2 [ECLR[7 al —b—{2As] Y[arin-c— —a——a8luAdrs] @ [awE]n 3 pin 61 (CLDCK) and pin 63 (VALID) corresponds to it.
= | ISTAak e —C—31A4| S [A8 6l b— — b—T49|CIADRY| Z | QA0 % £
MSK 15 . —d—{4]43 § A9 is—a— — C—+—{50|C/ADRO| = | @A [s ] ) ) .
Jeriris ¢ by R ﬁﬁ: e R 3 CLDCK is frame-synchronized PCK, and VALID is the flag
- — Db 2. o 1 - y 4 5 . i
o [T 712 —0—7[A2 RS [t 312 (530 0] 5 [_@A4 1 g signal that indicates synchronization of the demodulation
LOATATI = CS = o 41 <+ =i Bt ™ JTo system. These signals enter the CLV servo circuit and are
 DATAS|10 C Vss E |/ S5iC1 WE EST13}/09 | L]
C2 DATAS] 9 b~ j: sl Pk TEST![9H i
DA £ - J o | It P used as servo control signals. (Refer to CLV servo on
2 pap3[7H— @ —58[TEST 12 WK P76.)
C2omzé b Random access é e R i
SR memory vy TLEoCK T = 136 us
DIWE |3 62| JUMP RESET|3
7ST3 [21¢ 1IC710 63 VALID CKSG |2
ss 144 SVIHD74LSI25 4l CKTS vss |11 N it
] Y, I ¢
- 136,45 (7.35kHz) - + (CLDCK) :
' i (1) Above-mentioned frame signal is generated when synchro-
Error correction To C1 C2 decorder oy ’_ nized.
I
Hs N - - - o
1451 1
CLDCK (7.35K) 1710 (%) i ‘
= v = (VALID)
i EFM data ; : -
BRhclipie: e 75T K QPORPOQRPORPLB)| (2) "L" when synchronized and "H" if not synchronized.

Also, pin 24 (MUTE2) of MN6611 generates muting signal and
delivers "H" output in normal play mode. The signal is

; : o used to decide whether the data is delivered to DA conver-
Fig. 9—8. MN6611 with other circuit iy (It controls MN6612.)

— 100 — —101 -



\@ H ﬂ % | | : o3 e - oy
0 =t
4 1C810 S
O ® 8 CIRC Control SVIHD74LS04P ?g
D/A data £
022'7“3 y— Sl Voo | - fzaa
T2t L= a8+ — 0 ——134c2 pay iC2 DATAS] &
< ST T8 Sil —b—psloutad  lc2DATAY =
= = ], £ — 0 —Belco DATAY| {2 DATAT y 26 8803 igg
2 1 fg{ﬂ—m ERRFL (C2 DATAS 16810 47K
p-.: LAT138101 FLAG] C2FLAG =
E F 30| DIWE D16
5 " 40| DISB DI5
a JEESEE s S Eu DISA 0iL HEY BT
42 DA 14 D 13|23 gy 16] 813 16 13—
o L AN 43 DIA T3 D12 |22} ey~ LY 2
2= ua[ DIA 12 DI faf 18, 81 GND|/ 1
oS US| DIA D10_|20 ey 19/ 8/0] & [BIPlI0l
@ ;I m oomqo g og [ 23 B; @ lsgugg
= =l 3 47 DIA D8 18] 28 f
~ 8 01A5] ST 07 i}l 22 87| Z [spa0]] o
— 0 DIAT] S [ Db |16 ey 23] B4 VRI & -
50] DIA & D5 s emy— 2485 | S [15v]E L
T 5| DIAS| §[ D4 14# 25| B4 S VG 141
52l pjA4 | ~[ D3 |3 2] 83| S[VRO[3H |
B DA S [ 02 |12} el 27827 . [r15V]2}— 15
54| DIA2 D1 |/ ey s Led +5V|{ =
55 DIAI IPFAG |10 &
56| DIAO MUTE 2 Mij s
ST FDR2 TCR |8
58| NOR | EY |1 —
LiTA Voo 24 A9 FCLK 1SH 14| |deglitich output
L121a6| S [As]8 G[FCLR]  P&LT:L[s el ~_
L—3[A5] & [A i FDRI DGLT R 4 -
| 4l A4] 2 [WE [of ESTLTy w7 1 xg)l (86438 MHz) X
5[ A3 © [ 0E [20/ 3| MC xT2 |2 B! a
l——e A2| Z [as0)e /] [ sMCK vss 111535 = ittus
7[at] = [CS |8 De—r—T"5T T&. T ¢
SLA0| O (Yo 8] ] fmﬂ' _Lo bRy i Lo
ot o 71116 0
—100 2] R [Eo s 3.9us
—1Y0 3] © [Y 54
12l vs Yo 473~7
| S |
Ef
Random access (s ‘ o =
memary G o ==} oS +S N +§l £
&= =~
L—_a_glr\/po 79715182 <& gI Sz g[ 3
|| lFLe0| [ISTrel3i- S = 3 S
T - 35| ERRC | FLG ] 3.5 <
= |1 3|ERRFCY IST13129 C1, C2 decorder 0
37] CM2 FLG2 28
NBUSE L1630 output 0.23us (4.32MH2)
{39(c{ FLAG] TSCT 26} A ”
'40/C2 FLAG] TSTS5 259 // 40.46us
{[piDT 8 TST4 24 0(2.16MHz)
42(DiDT ] TSRST 23
43|DIDT & ISTKC 22— J
+—44[INBUST TST12 2t}
451p107 5] [7ST f1[201~4
»—45INBUSE] = [ FCLK]l
47101074 & | TSTI0y8 o —a—{fTAé vop |18+
- 48lNaUSS 2 [ECLRI1— - — b2l A5] YTAT]aCc—
+—49lINBUSH F | TST 16+ —Cc—3]A4| F[A8 16— b—
50(DIDT 3 MSK |15 —d—{4[A3 N 1A‘? S—a—
+—5/|INBUS3| m |c2 DATAS|!4. e— —c—5[A0] gliln
2 —b—6 Al 15 213
52001072 R | 787813 53
t{s3[INBUS2| 2| TST 71124 » — QT A2 RS W 3112
s4[DIDT 1] {c2DATAT[t d—] 31T |2 [Yo 4]
(Q S51CIDATA IC2 DATAG)10 c Vss WE |10
b 56/C1DATA3 C2 DATA b—]
t: ¢ — 571ciDATAY lc2 DATA4[8 a—
(d + 5811 DATA k2 pam3| 7 H+— a4~ . B
| L*‘S? INBUS { lc2 pATAZ 6 b Random access
13648 (7.35kH2) | {60 FOR 2 DATAI[S s memory SheiD
45 I FDR2 T5Té 4—T LLLT
A /42| TSTI DIWE|3
3 NOR! ZRT3 |2 IC710
\ 3 1 +{sa[ 7572 yss 1y SVIHD74LS125
1 12 L__I \_—]
[ v "L 136us (7.35kHz)
I 170 () )

LT

136us (7.35kHz)

Operation of MN6612

MN6612 functions to perform generation of system timing, de-
interleave, C2 unscramble and mean value interpolation.

(1)

(2)

(3)

Generation of system timing

Various basic timing signals used in MN6612, MN6611 and
MN6613 are generated on the basis of 2.16 MHz clock obtained
through frequency dividing of 8.64 MHz clock oscillated by

crystal oscillator.

De-interleave

This is to control the time axis to change the data inter-
leave during recording back to the original arrangement.
The data are handled between MN6613 and external RAM.

MN6612 generates the address signal of the external RAM.

C2 unscramble and mean value interpolation

This is to control the time axis to change the C2 data
scrambled during recording back to the original arrangement.
Also performed is data conversion for the purpose of digital/
analog conversion.
Mean value interpolation is to make mean value data from
adjacent data with respect to uncorrected data.

4

3.9us (254.2kHz)

Error correction

!

—¢
From EFM demodulator

0136 3 2

42 (0

et

Fig. 9—9. MN6612, 6613 with other circuit
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Operation of MN6613

MN6613 functions to perform error detection and correction as

Cl decoder and C2 decoder.

(1)

(2)

From C1
unscramble

Cl decoder

It detects and corrects errors by parity P signal from data
after Cl unscramble.

C2 decoder

It detects and corrects errors by parity Q signal from data
after de-interleave.

The flow chart of error correction is shown in Fig.

C2 decoder

5-10.

Flag judgement

C1 decoder
s \
o Sr\:ndkrome : ~ > -
chec Error Triple errorZ |C1 |ag]~
flag Double error
correction
Error
correction
Fig

De-
interleave|

check

le]Syndrome

LN N,

To DAC

Triple error >

F={Double error]

correction

correction

Isolation

fJI Interpola’(ion'J

. 9-10 Error correction
flow chart
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Fig. 9-11 Digigal signal processing LSI blcck
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10. D/A Conversion and Audio circuit

10—1. D/A conversion and function of audio circuit

EFM demodulated and error-corrected digital signals are

converted to analog signals by the digital signal process-

ing circuit, and the signals are delivered to LINE OUT.

10—2. D/A conversion and audio circuit configuration

The block diagram of D/A and audio circuit is shown in

Fig. 10-1.
LINE OUT
Low pass Buffer 0D 6;
filter amp __j =59
16-bit D/A i tch
data‘:{> Converter ey
Deglitch signal Low pass Buffer o5 <§>
DGLT : filter amp »—J et
DGLT ‘
Mute signal DELAY
MUTE MUEIRg (=+2rs av)

Emphasis signal
EMPHA

Fig. 10-1 D/A and Audio block

The parallel 16-bit data signal input from the digital
signal processing circuit is converted to PAM signal as
in Fig. 10-2 by the D/A converter. The PAM signal has
both L and R channel components, and is separated into
Lch and Rch signals by the deglitch circuit. The separa-
tion control select signal is deglitch (DGLT) signal.

Each of the separated signals is restored to the

original analog signal through attenuation of frequencies

ed to LINE OUT by the buffer amplifier.
The muting circuit is controlled with delayed +5 power
supply and mute signal of system microcomputer, and pre-

vents shock noise during power ON and set mode changeover.

Also, the emphasis signal serves to turn ON/OFF the de-
emphasis located in the buffer amp.
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higher than 20 kHz by the low pass filter, and is deliver-

(Loh—1KHz,Rch —0)
Fig. 10—2. RAM signal

10—3. D/A conversion and audio circuit operation

D/A converter circuit

CIRC Control

D/A converter

IC801
ANG6806

1/V converter

MN6612

IC804 TLO82

+
; 1PAM To Deglitch circuit

IC810

IC810
74L.S04 74L504

s 1012 D/A canverter circuk
rig. 1U—3o. L /A converte FCuit

When 16-bit parallel data are put in from IC801 pin 13
(LSB) - pin 28 (MSB), IC801 (D/A converter) delivers a
current value to IC801 pin 9 in its data transfer cycle
(44.1 kHz x 2) according to the input data. Next, the
current output is put into the I/V conversion circuit
consisting of IC804 where it is converted into a voltage
value and is delivered to the deglitch circuit.

The output signal delivered in this way is PAM signal.
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Deglitch Circuit

from D/A PAM
converetr

IC805 TLO082

R808

R807
AA-
C8ll R8I
s
1
2 5~old 6

IC806 TLO82

A
v

812

R822

UGLT K

DGLT

L

IC702
MNG6612

SMCK{ 64

OGLT.L

DGLT L

IC710

7418125
8

10

74L574

9

Fig. 10—4. Deglitch Circuit
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b _ LPF

S S
SiSq

circuit

IC813 (Analog SW)
IC814 (Analog SW)

| Reh _ LPF
circuit

Rch
Lch

g \\

©

|

@ﬂ '
IC802 -
(BRIET () l‘l'l
IC802(9 '

(DGLT R) |

1
3 O O O I
N

|
|
|
|

ST | = 1

IC805
(Lch OUT)

|
l
|
|
|

IC806
(Rech OUT)

Fig. 10—5. Deglitch timing chart

PAM signal from D/A converter circuit is separated into
Lch and Rch signal by the switching circuit consisting of
IC802, 805, 806 and S1 - S4 (IC813, 814).

The separation mechanism is explained in the following.
Suppose the PAM signal input in the circuit of Fig.10-4

is at point (A) of Fig. 10-5 in terms of time axis, then
IC802 pin (5) is at "H" and pin (6) at "L", therefore Sl
turns ON and S2 OFF. Accordingly, the signal at poin A
of input PAM signal passes through S1 and is delivered to
IC805 pin (1) (Lch OUT). In this case, S3 is OFF and sS4
is ON, therefore the input PAM signal is not delivered

to IC805 pin (1) (Rch OUT), and the previous state (signal
at point C) is held by C812. Next, suppose the PAM signal
is at point B in terms of time axis, then the operations
of S1 - S4 at point A are reversed. So, the signal at B
of PAM signal is delivered to IC806 pin (1) (Rch OUT),
while IC805 pin (1) (Lch OUT) holds the previous state
(signal at point A).
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L.P.F./Buffer Amp Circuit

+15V

L
from deglitch 4 2

e e —e— ]

circuit IN

LPF
801

from system
microcomputor

37J7 1

ouT

IC811 TLO82

R811

“Wr c817
————t

7
. 1
R809 R819
3
;L r IC809, MN6631

CN702 4
EMPHA

IC807 TLO82

821 R825 ON 1801

ke =

Reh
from deglitch —s———

~15V g 7 '
8 &
g 8 o LINE
R860 R8I = % | System oUT
=1 microcomputor
3 b AAN—=— CN701 D
& | R85 | HuTE
| |
' |
|
—0—— -

:

- -——@Rch—
~

Fig. 10—-6. L.P.F Buffer circuit
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The signal output from deglitch circuit is of stepped
waveform as in Fig. 10-7, therefore it is attenuated by
over 20 kHz by the low pass filter circuit consisting of
LPF801 and IC811 and is changed back to the original
recorded audio signal as in Fig. 10-8 and is delivered

to LINE OUT after impedance change by IC807.

IC807 (analog switch), C815 and R815 set up a de-emphasis
circuit that is controlled with the emphasis signal of
system microcomputer (MN1564). When the emphasis control
data contained in Q channel of the disk is "0001", CN702

4 AN wih " -

pin (4) goes "H" to de-emphasize the output signal deliver-
ed to IC81l1 pin (1).

RL851 (relay), Q851 and 853 set up a muting circuit that

is controlled with the mute signal of system microcomputer
and DLY+5V. DLY+5V becomes +5 V about 140 ms after power
switch ON. Mute signal is at "L" in play mode but at "H"
in other modes, turning RL851 (relay) OFF.
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11. Operation control circuit

11—1. Role of operation control circuat

A great merit of CD is that random access is possible. Using
control signal recorded in the dise, it is able to access the
munite and seccond as well as tune No.

* SL-Pl0 was able te access the unit of second. It is fur-
ther able to access the position up to the unit of frame
{1/75 sec.) on the control signal.

Unlike the stylus of a conventional analecg player, CD reads
signal by use of laser beam.

Therefore, an optical servo circuit is built into the systemn,
and various servo timings are required for correct applica-
tion of laser spot to the specified position. The operation
control circuit works as a control center for the whole
system.

11-2. Configuration of operation control circuit

i MNEGEL iMNGBLD!
EFM PO Key
demodul- position matrix
ation detection .
PU posijtion
Control (timein{format ion)
informa-
tion Y
T ¥ System microcomputer o - FL
(MN1564) display
N2 2 [MNISAZ
L A ¥ '
System senscr TED Loadin
g
;ﬁ?rse - indicat motor drivel
oN/oFFcontrol| licon
IMNLAOM

Fig. 11-1 Block diagram of operation control circuit

S



The block diagram of operation control circuit is shown in
Fig. 11-1.

The operation control circuit has system microcomputer (MN
1564) as the main component. LSI MN6611 demodulates control
information from EFM data and transfers it to system micro-
computer (and RAM).

MN6610 converts PU position into time information.

The system microcomputer uses these signals to control the
traverse servo microcomputer (MN1400) thus operating the
random access and controlling the display microcomputer (MN
1542) to display the play time and bar graph.

Also, there are sensor and timing ON/OFF signals as follows:
° Sensor

Disc check (DISC ON) ..... Confirming the insertion of disc
into holder.

Innermost periphery

detection (LMT SW) ....... Confirming PU in the innermost
position of disc.
RF check (RF ON) ......... Confirming RF signal played

back from PU.

° Timing ON/OFF signal

Laser ON & turntable rotation ...... (LD ON/ TT ON)
Focus servo ON command ............. (FO ON)
Tracking servo ON command .......... (TR ON)

Track jump direction command ....... (J.F/R)
Muting relay ON/OFF command ........ (MUTE)
Emphasis ON/OFF command ............ (EMPHA)

There are also key matrix and LED indicating functions.
The pin functions of MN1564 are shown in Table 11-1.
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11-3. Operation control circuit operation

Key matrix circuit

The configuration of key matrix is shown in Fig. 11-2. The
key matrix includes 6 scan outputs (P12, P13 and P60 - P63)
and 4 key inputs (P70 - P73).

OPEN/SHUT is the microswitch in the loading mechanism that
determines whether door is open or closed.

All the others are the keys on the front panel. HI is a
2-step key of forward (bg) and reverse (4 d) of Search and
it is ON when the key is depressed to high speed mode.

* In high-speed mode of search (b’) , both FWD and HI are
ON. 1In low-speed mode, only FWD is ON.

o [o- oA 0—O—O—0
P e =)
_ | DD 2000
| e [oooe——a OO
P>
oo [o>

P70 P71 P72 P73

Fig. 11-2 Key matrix
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Door motor drive circuit

The motor drive circuit is shown in Fig. 11-3.
IC7 (BA6209) is a drive IC.
The door can be operated by OPEN/CLOSE key.

"L" signal enters IC7 pin (5) in OPEN mode, then the voltage
is 0 V at (P02) pin (2) and 8 V at pin (10).

"I," signal enters IC7 pin (6) in CLOSE mode, then the volt-
age is 8 V at (P03) pin (2) and 0 V at pin (10).

SL-P10 has auto loading function, and delivers CLOSE signal
(P03) when disc sensor (refer to P96) is operated.

The loading mechanism is shown in Fig. 11-4.

- g +15V
R61
3 9 {8 7
(open)
Pg2 —»(5)——{Rotat- -] » —
il »{ Pre-amp > ()
selec- i ..
Pos :%: tor ] Driver C62=
(close) ' ) ]
Speed settingJ
D
’Ji\ _E}l:\ Door motor
Ic7 "
BA6209

Fig. 11-3 Door motor drive circuit
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Laser ON/OFF switch Latch

Door motor

Worm gear
OPEN
detection
switch
I {:E’////OFF
CLOSE o
detection n ON

switch

Holder
Drive gear

Microswitch is
pushed by this edge.

[T

P -—
=N==
Zm==\;
E o~
OPEN
detection
switch

Fig. 11-4 Loading mechanism
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Disc detection circuit

The disc detection circuit is shown in Fig. 11-5. PC2 is

a reflection type photo sensor attached to the disc holder
in the door panel. Because of reflection type, the disc
inserted causes base bias to Ql4, and the collector of Q14
goes "L", and that of Ql5 goes "H". This is the disc detec-
tion signal (DISC ON) to the system microcomputer. When the
door panel is in OPEN mode, the sensor operates (disc inser-—
tion) and then the door motor is driven in the direction of
CLOSE. When the sensor is not operated, the system micro-
computer does not accept signals except for open/close key.

+5V

Disc

Ql4 |

A
Reflect pC2 R%6

§ R28

PA2
(DISC ON)

R30

Fig. 11-5 Disc detection circuit

PU innermost position detection circuit

The innermost position detection circuit is shown in Fig.
11-6.

PCl is a penetration type photo sensor attached to the bottom
of LED. Because of penetration type, when pickup comes to
the innermost periphery, Q12 is cut off and its collector be-
comes "H", and the collector of Q13 goes "L".

This signal is the innermost position detecting signal (LMT
ON) to the system microcomputer. All the operations of the
system microcomputer are based on the detection signal.

+ +5V
g‘?Zl

" PAl

(LMTON)

Shielding—4—y [
s \ PCl

3041

—5
T $
RZB;.

PU ng_ PU i

Position display
LED

Fig. 11-6 PU innermost position detection cirenit
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Data transfer from MN6610 to system microcomputer

The data transferred from MN6610 to system microcomputer
MN1654 are converted into time information for PU position.
The data line on the circuit is the arrow-marked part shown
in Fig. 11-8. This line is the bus line.

The operation of MN6610 is explained in the following. The
inside block is shown in Fig. 11-9. Step pulses from traverse
microcomputer (MN1400) are appplied to pins (7), (8) (SNSA,
SNSB) . The pulses are up-counted in forward direction and
down-counted in reverse direction by the 10-bit counter.

Also, the inner-most position detection signal is at pin (9)
(LMT SW) and the counter operation starts with this signal.

The contents of the counter indicate the PU position but it
is better to convert them into time information for random
access or display, therefore ROM is used for data conversion.
The output of ROM is taken out as 16-bit data, and the detail
is shown below.

f Upper part Lower part Upper part Lower part
TOC area, ©f minute of minute of second of second
Program
area
discrimination
Fig. 11—7

The multiplexer has a function to deliver the 16-bit data
separately 8 bits each. When pin (2) (DISABL) is at "L",
pin (3) (SELECT) is at "L" and the minute data, at "H", then

the data are transferred from pins (13) - (20) (DOl - DO8)
to system microcomputer.
When pin (2) (DISABL) is at "H", pins (13) - (20) (Do) parts

are of high impedance to cope with bus line.
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Fig. 11-8 Data transfer from MN6610
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(SNS.A) (B®) Directio- 10bit
nal Up-down counter
(SNS.8) @ R
D
[I {I’(f Y YYYYYY)
y

Programmab

. le o ROM
(Fi) ©—{frequency ]J 16bit X560 Ward

divider
2122111112121 7

r Multiplexer <—é> {SELECT]
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Dol~Do8 data

(Fs) (e

Fig. 11-9 Block diagram of MN6610

MN6610 is equipped with a programmable frequency divider.
It generates standard frequency FS of rough servo in CLV.
(Refer to CLV servo on P 48)

Frequency (254.22 kHz) divided from X'tal in demodulation
LSI is at pin (6) (FI), and the division ratio of frequency
divider is set by use of the output of the 10-bit counter.
Therefore, frequency being reversely proportional to disc
diameter can be taken out of pin (5) (FS).
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Name of

No. pln I/O Function Remarks
1§ V55 I GND
2 | DISABLE I Effective with chip select at "L" MN1564
3 | SELECT I Do part output selection MN1564
4 | RMIN I 10-bit count initial setting
Programmable frequency divider CLV
51 FS 0 output fs = £i/20 x R (mm) rough
(R » radius) servo
Programmable frequency divider
6 | FI I MN6612
input fi = 254,22 kHz
Count-down input
7 | SNSB I _tcount when SNSA "H" MN1400
Count-up input
8 SNSA I _Y-count when SNSB "H" MN1400
10-bit count load input
9 | LMTSW I .
Effective at "L"
End detection output by 10-bit]
10 | END 0 MN1564
counter End output at "L"
11 | VDD I Power supply +5 V
12 | NC ==
13| Do Pu position data after changing to the
time by ROM. (biteserial)
Dos = Dos Do« ~ Dot
it ey - | UPPEr Lower MN 1564
0 SELEGT L "Min" “Min"
SELECT'H’ .[.Jggff %g:cef
20 { Do L) oge =34 MSB Do ---LLSS
21 | NC —
22 | NC -

Table 11—2. The pin function of MN6610
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Data transfer from MN6611 to system microcomputer

The data transferred from MN6611 to system microcomputer are
control Q data demodulated from EFM data.

The control Q data are not directly transferred but they are
once written into external RAM IC706 (MN2114) and are read by
system microcomputer as needed.

(Both data and address lines are bus line system.) The data
transfer between MN6611 -- external RAM -- system microcompu-
ter is performed as in Fig. 11-10.

Writlifig = es«sas refer to Fig. 11-11.

° Control Q data enters MN2114 -- pins (11) - (14) (1/01
- I/04) from MN6611 -- pins (18) - (21) (QDO - QD3).

° Address signals enter MN2114 -- pins (3) - (7). (A0 - A4)
from MN6611 -- pins (12) - (16) (QAO0 — QA4).

° Writing signal enters MN2114 -- pin (10) (WE) from MN6611
-- pin (17) (QWE). (WE ... writes at "L".)

Reading ...s.us refer to Fig. 11-12,

° Control Q data enters MN1564 -- pins (26) - (29) (P40
- P43) from MN2114 -- pins (11) - (14) (1/01 - 1/04).

° Address signals enter MN2114 -- pins (3) - (7) (A0 - A4)
from MN1564 -- pin (9) (P12) and pins (30) - (32), (36)
(P50 - P53).

° MN2114 -- pin (10) (WE) is at "H" during reading.
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MNGGH—@ Pin 150 s
BLKeK) b

L 600ms |
=

MN1564—(7) Pin

(P10) 80,s 80 xS
MN2114—(@0 Pin g I
(WE)

“" -——Data 1s written here.

(20 times)

Fig. 11-10 Data transfer timing

CNT{ADR| TNO | POINT | MIN SEC FRAME | ZERO | PMIN | PSEC | PFRAME

CNT|MDR| T-NO X MIN SEC FRAME | ZERO | AMIN | ASEC [ AFRAME

NO RAM address Data
1 0 0 CNT
2 0 1 ADR
3 0 2 T.NO(U)
4 0 3 T.NO(L)
5 0 4 POINT (U) / X (U)
6 0 5 POINT (L) / X (L)
7 0 6 MIN (U)
8 0o 7 MIN (L)
9 0 8 SEC(U)
10 0 9 SEC(L)
11 0 A FRAME (U)
12 0 B FRAME (L)
13 0 C ZERO (U)
14 0 D ZERO(L)

15 0 E PMIN (U) / AMIN (U)
16 0 F PMIN (L) / AMIN (L)
17 1 0 PSEC(U) / ASEC(U)
18 1 1 PSEC(L) / PSEC(L)
19 1 2 P FRAME (U) / A FRAME (U)
20 1 3 P FRAME (L) / A FRAME (L)

Table 11-3 RAM address signal
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| I 4 =
I
5
I\ | 0
—1] Vss TCO 44 - i
7] Pao TC1 leatet] = e
3| Pol 0SC | g2 171t
4] po2 sc2ill SVIM53207P
5| P03 PB3 oH
- [¢] STO PB2 |5 D‘;‘
7] P10 PBi 4
T P B s -
9] P12 PA3 5
0] P13 A2 |55
{ HESH T PAZ) a0
TST CN 12) SYNC | ©| PAD 53
BlsiRg ] %[ 793 57 U0 g
r 4] 1R | &1 P92 s —>4 b—
s SBT | © (P91 s A
6] SBD| Z [ P90 us PHe-d—
/1l RST | =| p83 a—
18] P20 P2 W1 b— o
9] P21 ol P8I |44 c—
. 2] P22 | 2| p80 s d—
2 2l p23| ©[ p73 U4
i e 7 E]) P72 3] —
- 23] P3f P7{ a2 7 e
2 4| P32 P70 |4f +
< 25 p33 ZEN/T : I
—0 4 1] pao P&2 J39 10
el 4
o T e B s ]
— Writing Q data —d ¢ 0] pa3 P53 Ll %1 ! 1
\ 30[ P50 HLDM 51 | ‘ 78 zcsz
\ 31] P51 VMM Bat— B T
~ 227us \‘ v 52 ps2 voolsl4 | | 1] Po2 5
4 L¢ * 5 ! | J
H S | 2 M3 LU
! = |
: = A E ' “ 2
: 4| {RT0A(BKXL) R SI o] R
5 e Al Ll em e
| TR 05 SI
| | ST
: g : R703
: i (47Kx &)
EFM Demodulator :  BEAT
( T a ¥ =1s Ic713
3 ; ! gl; 4 SVITC4069UBP
s33[ Voo ESTiffsl) | L % J g ‘ ic7i2
34| TEST 10 MCK |31 I — = SI% ‘
35(TEST 3 SMCK 30 S iohbidadii
3[TEST 4 NDR 24
3][TEST 5 FDRI |28} AN !
+—138[TEST & PWiA L |27 N |
+39|7EST 7 CLK |26 \\
+40{TEST MUTE [25] A va
AT WUTE 24 Writing signal 5
42/CIADR CK |23fmt—1 11Aé Vb /8!
43/CIADR] BYSY|22 S e H2[A5] QAT
44i¢,ADRS Do |2t a—l ‘ T e 1AL} T [A8 116
45[CIADRS] D |20 b—{] | 1amms 4[A3] X495
46/CIADRY [ aD2]9 c— ] 23 5|A0| o Yo tlial—
41/CADRS = 70D 3 /gl d— s [eTAT] Z [To 23
48|CIADR2| o [_BWE [17 7JA2 EIR R
49]CIADR| = [ QA0 % T Y573 slluelif e
50[c/ADROl = [ @A {15 ﬁ vssl SlwE 0
S11CI DATA | QA2 14 = Random access
—1+152ICIDATAZ o | 8A3 3 =’-—--- I
—s3pioarad N [aAsln memory,
——541 DATA4 = [ PDATA| (1
—t+55ici WE JEST 13(/0r— N
T84 PCK ST 9 10 N g5
7—57 EEM RWDATA| 8 9 \\ L I] ! S
+—{58|7EST 12 WCK 8 12[NC Vool - &
59| TEST 9 LKCK| 6 =7 107,0(4/) RAM E! D08 ENDJ10 %l o
eolTEST 2] [cRRCK]S b address 007 o barse § °T T3
—+5sflcinek EEMOUT] 4] G/ 15]D0&| o [SNsA8] 2 ©
2l TUMP RESET|3 49 16]005| @© [snsB[7
—+—63| VALID CKSG |2 nipod] ZF1le
] cxTS Vss [+ \(13.3ms) NERIEIG
5
002 _ [RANIEI
I _f_J 2000 (] S lsuEd]3] 5
12(INC | o jpisAa 2 0
] 22iNC| T lvss |t Lead-in
R70f 10K
— =111
Fig. 11-11 Q data wriring
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R
| v~ 0
‘ —{4] Vss TCO R | L+ “Leadin
. 2] Poo TCI |3 .
3| Poi 0SC { g2l— 1711
4| P02 08C 24! SVIM53207P
S = (] P03 pBg ol L5
4 ¢l sT0 PR2 o0 9]
71 P10 P |seid
8| pif P80 s
9] P12 PA3 [56)
0] P13 PA2 |55
6o} |l
TST-L, 12 SYNC | O] PAD
. 5 sra | & [7p93 k2 0 a—
. 3 —
4] 1R8 | © | P92 Jsi b
/5 SBT | © [ P9l s L2 c—
idi] 58D | Z [ P90 g A6 d —
4 ST | S| P83 g—0a— 4
18] P20 p§2 [¢——-— b— |  IC7M
i 190 P21 | w| P8I |t6 £
5 0] P22 | R[ 80 g d—
3 { 20 p23 | ©[ P73 4
3 ‘ 30171 P30 P72 k3 ~—r
5 23] P3{ P7{ a2 f e
3 24] P32 P70 |41 + |
. 25] P33 [ Pe3 Jao — i i
—a 24 _pao P&2_J3q T
=1 21 Pt Pet 58 T 713 10742]
— =0 , 28] P42 Pe0 7 | ENEE
—d 291 pa3 P53 [F— ¢ i S
| 30| P50 HLDM 851 I 713 107/2] |
TN MM g | | 1P : |
227 —32] P52 Vo0 3} | | 'Doﬁpé
|
il R N } 2 03 mweJ
R = -/ |
— ol R4 K8 By S Pl Rt
A ——— b | | ;
H_ﬂ_ : 0T e 3 y 18 112
i ~
i ] E : - . e =] -
' . | 0
47Kx
: = : ¢
EFM Demodulator i s
! i) =151 IC713
[_ ) gl% + SVITC4069UBP
523l Voo TEST ({[321 L__M%_#_ =] ‘II“* 1criz
TSI | MCK ST L S1g SVIHD74L.S05P
35|7EST 3 MCK 30
3[TEST 4 NDRI |9 ‘\'
37ITEST 5 FDRI 28 \\
JEST & PWIAL |27 \\ ]
9ITEST T FCLK |26 N 1
40| TEST 8 MUTE |25} Reading |
41]CIADRY MUTE 2 signal [ U 1 :
42|C/ADRS ACK |23 fmct—— TAe]  [Voolig
43|CIADRT BUSY|22 I = -+ | H27AS) QAT
44]0/ADRS 200 2l a—‘l T T — 31a4] Y [A8%
45]CIADRS] @D {20 b— e il 4[A3] STAQ L
5|CIADRY _ [ ap2]9 c—J 7] P {5 A0] m|Yolle P>
47/C/ADR3| =1 8D 3 ) d— P 3 ﬁ‘ § Il/ogfa Reading
48]CIADR?| @ | BWE |17 7 A2 0 31 el
49[CIADRI| Z [ A0 % Y@t glYoapi p |Qdata
50]CIADRO| = | QA5 9lvss| & (wE LD ¥
S1|CIDATAY QA2 f L= ] Random access
S2CIDATAZ o | @A3 3 Reading Q data memo
s3I DATAR G | QA4 12 St e " ¥
S41Ci DATA4  — | PDATA[! S
551c1 WE E5T 13]1019 B RAM
56| PCK TEST {91 0 address 019 -
s EEM RWDATA| 8 9 . S
SBITEST 12 AWK 8 12 NC]‘ VDD s 1.3
SOITEST Y BLKLK] & = 16700 (') | T3ip08 ENDIp——1 SL &'y
co{TEST2|  [CRRCK[S| | T ' | alooT] omsfi— | €T I8
s1lCLDCK EEMOUT 4 51006 © [SNSA
2l JUMP RESET|3 45 16]D05| ® [sNSB
s3] vaLID CKSG |2 ‘ 0 1004, § F16
464l kTS Vss |1 /N13.3ms) 8[003) =[Fs]s 1
L 2 e T
} ¢12{[NC Bﬁz 0
—22iNC]  [vssi! Lead-in
‘ s ——1
[ LemK T 1
¥ 1 — o | 4

Fig. 11-12 Q data reading
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Data transfer between system microcomputer and MN1542

Data transfer (MN1564 - MN1542) for display and its reception
check signal (MN1542-> MN1564) are handled between system
microcomputer and display microcomputer (MN1542).

(SBT) J) (SBT)
(SBD) {SBD)
/\/
System microcomputer (MN1564) Display microcomputer (MN1542)

Fig. 11-13 Data transfer between MN1564 and MN1542

The input/output terminals between system and display micro-
computers are shown in Fig. 11-13,

SBT s oo Data transfer clock
(MN1564 - MN1542)

Check signal transfer clock
| (MN1542 > MN1562)

SBD zveuas Data transfer line
(MN1564 - MN1542)
Check signal line
| (MN1542 — MN1564)

Transfer method and timing

One unit for data transfer is 8 bits.

Check signal ("H" for all 8 bits) is delivered from display
microcomputer every 8-bit data from system microcomputer.

The timing is shown in Fig. 11-14.

Data transfer Check signal

range range
T iy
sBD

UL

i All ““H”

Fig. 11-14 Transfer timing

—-126 —



— Contents of data transferred —

The upper 4 bits of serial 8 bits are given for data No.,
and the lower 4 bits, for data.

8 bit
-
Upper Lower
4bit 4bit
! }
Data No. Data
10 30 40 50 60 70 80
I o O
ame | NN IO ||
oo NI N Y S R S
[ search | [ skip | b j e ':l. l:'
Fig. 11-15 Display

Display data in SL-P10 are as follows:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)
(14)

1K)

\L2)

7-segment (track & time) display

Time bar code display

Location bar code display

Selection bar code display

Read-out position display

Selection erase (end of 1 step of program)
Group progam "-" display
Program overflow "F" display
Program error "E" display
SKIP display

SEARCH display

SKIP.SEARCH display

Complete erase (in EJECT mode)
Selection and 7-segment erase

T ecmpomoent orace
i -JX"“_.L—‘- — el AN

(stop, clear)

al i)
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The following is the explanation of 7-segment display and
time bar code display.

(1) 7-segment display

DATA NO 0 1 2 3 4 5 6
(U) | (L) | (U) | (L) | (U) | (L)

(2) Time bar code display

DATA NO | 0 1 2
DATA ] | MIN | MIN
(U) | (L)

Data transfer for 7-segment display is in 7 bytes, and that
for time bar code display, in 3 bytes.

When the upper 4 bits of the initial 8 bits are "0", the
following 6 bytes are the data for 7-segment display if the
lower 4 bits are also "0". 1In this case, if the lower 4 bits
are "l", then the following 2 bytes are the data for time bar
code display.

Other data are shown below.

(3) Location display (4) Selection display

DATANO| 0 | 1 | 2 DATA NO| 0 | 1 | 2
MIN | MIN MIN | MIN
DATA 3
DATA 12 1y | (L) ()| (L)
(5) Read out display (6) Selection erase
DATA NO| 0 | 1 | 2 DATANO | 0 | 1 | 2
MIN | MIN MIN | MIN
DATA 5
PATA 4 Ny [ (u) | (L)
(7) " — "' Display (8) " F " Display (9) " E ' Display
DATA NO 0 | 1 DATA NO| 0 | 1 DATA NO| 0 | 1

DATA Al O DATA Al DATA A 2
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(10) SKIP Display (11) SEARCH Display (12) SKIP/SEARCH Erase

DATA NO| O 1 DATA NO| O 1 DATA NO| 0 1
DATA A 3 DATA A 4 DATA A b
(13) All Earse (EJECT) (14) Selection 7 segments Earse (15) 7 segments Earse
DATA NO| O 1 DATA NO| 0 1 DATA NO| 0 1
DATA A 6 DATA A 7 DATA A 8

The operation after the display microcomputer (MN1542)
receives the data is explained in the section of display
circuit (refer to page 140.)
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Pin functions of MN1564

No |Nameof Pin{ I/0O Function Remarks No |[Nameofpin|{ I/0 Functions Remarks
1 VSS GND 33 VDD Power supply +5V
[
21 P00 P DATA control P signal. 34| VMM I +5V
3| pol Focus ON/OFF, ON at "H",QFF at "L" orpoimant ' ||3s]| HLDM +5V
4 | P02 ¢] Door open command. Open at "L". 36 P53 Same as P50 - P52.
5 P03 Door close command. Close at "L". 37 P60 ADR Memory address signal output.
6| sTo — pd 38 P61 1/0 CLV 2 ... PU position time Bus
: =i — conversion data input. line
71 P10 5 ACK Q data writingtiming. 39 P62 KSS Key matrix scan signal output.
8 P11 WE ... Q data readingmode setting. 40 P63
9 P12 Q DADR Q data reading address signal Bus line 41 P70 KSI0
1 /G output.
10{ P13 KSs Key matrix scansignal output. 42 P71 l KSI1 Key matrix signal
n| st - 3| P72 KSI 2 input.
X
12 | "SYNC - 44 P73 KSI3
13 SIRQ BLOCK CK (Q data) MU6611 45 P80 TCNTO
— I = - - .
14| IRQ Bl n VEOS GEIRREN RLTSONEYL SARTAL, CRVEEY T ansle e pe TCNT 1 Traverse
— DISP C}.< Dispaly trans-fer clock 1 T/ Display Traverse microcomputer mode n;?:rp?;ter
-fe ock inpu i , c
15| SBT /o | output. P penpg 47| P82 TCNT 2 command MN1400
16| SBD 8&%5118%&“ Display trans-fer data input/ IC\;I)Im%ugr 48 P83 ) TCNT 3
17| RST | RESET Effective at "L". 49 P90 Search FWD (D D)
18] P20 SELECT "L" MIN, HE W SEC 50 P91 Search REV (4 d) il
MN6610 ON at "L LED ON
19 P21 DISABLE Data output fromMN6610 at "L". 51 P92 STOP
20| P22 PAUSE ON at "L" Timing 52| P93 PLAY
ON/OFF
21| ‘P& REPEAT ON at "L" signal 53 PAO = X
O : - —
3 — A LMT ON Disc 1nnermost position
22| P30 TRACKING ON/OFF'ON H", OFF ... "L 54| PA1 Aahantten UED i Aebont o e
23| P31 JUMP TIMING command in jump mode. 55 PA2 I DISC ON Disc detection."H" Disc ON.
Sensor
JUMP direction command.FWD at "H", 0
24| P32 REV at “L". 56 PA3 N
RF ON LDST RF signal detection.
25| P33 '— X 57 PBO "H" in detection mode.
26| P40 QDO 58| PBI1 TT/LD ON Turntable &laser diode. tming
MUT N Muti I N .
27| P41 QD1 59 PB 2 1UTE OON o ”E" -1ng relay ON/OQOFF ON/OFI;
170 Control Q data | 9 EMPHA ON De-emphasis SW ON/OFF B
28| P42 QD2 Bus line 60| PB3 - R AT A :
291 P43 QD3 61 QsSC2 — X
301 P50 Q DADR Q data reading 62 0SC1 SMCK 4,32 MHz input
address signal output. I g
31| P51 1./Q Bus line 63 TCI FG ... FG input signal 64 pulses/turn.
CLV 1 PU position time
32| P52 conversion data input. 64 TCO 0 = X

Table 11. 1 MN 1564
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System microcomputer and various timing signals

The system microcomputer delivers various timing signals
The relations with modes are shown

according to the modes.

in Table 11-5.

{(totraver T - A
- e T-CNT 5@ Riceny 1-D/TT ON FO ON IR ON J F/R JAMP TIMING ——
) @|@| @ | e 63 @ @ @
1 STOP LlL)] L] L L I e
2 PLAY(innerperiphery)| L | L | L | H — L Inner and outer peripheries are
PLAY changed over at 40-min position.
3 (outer periphery) LiL|HL
Low speed
4 ;FWD. {inner) | | | | H | H H H Juirnp Puke Manual search low speed mode is a
Manual | Periphery) l ! .
; H state with FWD search key depressed
BEREUL | LaNoapngs 1 step during PLAY.
5 FWD. toukar Li#H|L|L (Upper part of AMIN + 4):
periphery Read 2 kick forward
Only search key is depressed
6 Low speed FWD Li{H|L|H L Ls —— by 1 step.
e o Search key is depressed 2 steps
Manual search PLY + FWDg -~ during PLAY.
7 y L1 H|H|L e L ° Only search key is depressed 2
High speed FWD FWDgteserrincsms FWD g eerweess il O steps.
8 | Extra-high speed FWD|{ L | H | H | H I - Random access (rough search)
Jump pulse " 7 -
s 1 kick back at deviation zero
g PAUSE B|LiL;kEk crossing point
1 turn 1 kick back
Low speed H
10 REV (inner| y I. H H H I Jump pulse
periphery) | ‘I
e Random access (fine search)
search Low speed
M Rizi(?iiéf HIH|L|L (Upper part of AMIN + 4)
FemapRsd Read 3 kick back
12 Low speed REV H|{H|L]|H L L ==
Manual search PLY + REVs -
13 ngh speed REV H [{ }{ L RFV ............... 10m
=Yz REV, -rereeees \\]_‘/ L
; A A A LI | ° Random access (rough search)
14 | Extra-high speed REV| H | H H H | O RRETERIPECTTTPRPTR Q L ¢ EJECT return
Table 11-5 System timing signal
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System operation up to TOC reading

Start

Close

A
A

YES

LD/TT-ON
Search display

NO NO

-

Traverse step
forward

I(Low speed)

NO

YES
Traverse step

FO ON

NO ET
ouT

YES

TRACKING ON
Traverse PLAY

Y

TOC reading + RAM storing - Display

Fig. 11-16 Flow chart up to TOC reading
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The operation up to TOC reading is shown in Fig. 11-=16.

(1)
(2)

(3)

(5)

(6)

Door open/close is done by micro-switch in key matrix.

Door is closed with disc inserted or closed key depress-
ed. LD ON and TT ON are delivered when both DISC ON

and LMT ON sensor signals are received by system micro-
computer.

With traverse step forward and LMT OFF sensor signal
confirmed, then traverse steps and FO ON is delivered.

FO ON causes focus search, and with RF ON sensor signal
confirmed, TR ON is delivered, shifting traverse to play
mode.

Servo is completed with TR ON, then TOC is read and
displayed.

After TOC reading, LD/TT ON, FO ON and TR ON are OFF.
During TOC reading, only PLAY key is accepted.

* pause repeat key is also accepted but it is released
on TOC display.
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System operation after TOC reading

( Start ,

(Manual play) (Program play! P
% )
¥ Program
reception
PLAY NO
Key
ON PLAY NO
key
YES ON
YES
Y
Access

oD (i)
Y
Play
performance

\
¥ program [

y reception )
' performence } ( performence ’
\

performance

performance (Within 25 sec.)

Program
end

Read-out
detection

Y /
TT-LD OFF, FO .
OFF, TR OFF Tra-
verse isshifted
backtoinnermost
periphery.

—

Fig. 11-17 Flow chart after TOC reading.
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After TOC reading, either of manual play and program play
can be used. (Refer to Fig. 11-17.)

— Manual play —

play is started in order from the lst tune, and is completed
on detection of the last read-out.

— Program play —

(1)

(2)

(4)

The play position is designated by program key, and the
program is played through random access.

Program reception is possible up to 63 steps. In the
case of group program, 2 steps (designation of start and
end positions) are included in 1 program.

When the commands are filled up, then "F" is displayed.
And "E" is displayed where there is no designation on
the disc.

When program key (10-key) is depressed during play mode,
the mode is shifted to program reception mode. 1In this
condition, if key is depressed with 1 step of
program completed, then all the previous programs are
cleared resulting in entry of new programs.

If program key is not depressed for consecutive 25 sec.
or over during program or if PLAY key is not depressed
within 25 sec. after the end of program, the program
will be cancelled and the mode is shifted to manual
play mode.
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Random access operation

C:C) Rough search

Fine search <:)

( start ’

POINT setting |

POINT represents target position.

Extra-high speed
FWD/REV

— = It is controlled by MN6610 data.

‘.I'ime difference between P and Rough
is calculated. (P stands for POINT.)
(Rough stands for PU position by
rough data of MN6610.)

PRy

YES

r

High-speed FWD

High-speed
REV

TRON

Time difference between Q and PU

____________ is checked.

{0 stands for Q data. )
(PU stands for PU position at present.)

Kick back read start ———= It is done until At is minimized.

'

TR ON. MUTE ON

No sound is produced with MUTE ON.

Fig.

NO
0=PU

YES

MUTE OFF

L ——————+ MUTING released.

11-18 Flow

chart during random access
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Random access operation includes rough search and fine search.
(Refer to Fig. 11-18.)

— Rough search —

(1)

Traverse is forwarded to the programmed target point
(AMN, ASEC) by the data (1.25 m/s) of MN6610 in the
extra-high speed mode.

When it reaches the target point, it reads the O data
of disc with TR ON, and time difference AT is calculat-
ed, then the traverse is forwarded by AT + a (or AT - a
in REV mode) in the same mode.

* At that point, the target position is very much close
to the PU position, PU position is away from target
position for kick back in the next time research.

— Fine search —

(3)

(4)

Again Q data is read with TR ON, and time difference At
is calculated.

In kick back 1 read operation equivalent to At (unit in
sec) x 3, it is repeated until At is minimi’zed and O
data is nearer than target position.

When the position in step (4) has been decided, MUTE
ON is delivered with TR ON.

* Then the system is in play mode but no sound is
produced.

When Q data has reached the target position, audio

signal is delivered with MUTE OFF. (Muting relay
released.)
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12. FL Display circuit
12—-1. Function of FL display
FL display circuit performs TOC display, play position
display and play time display to the data transferred from
system microcomputer.

Bar graph and 7 segments are used for display.

12—2. Configuration of FL display

* Fluorescent display tube

10 20 30 40 S50 60 70 80
Ll]lllLllLlJllJl_l___lIlll__l_l
RO 11 0 1 1 TR TR TITIT
tocation | ML TRINDUOEIC SROOUOCAOE DOOOOCOOOD DOROOOOO QOOCORROSY DODODOOOEE DOROOOOOn
SR 1111111 O T R
|searchl [ skip | trock,g ,’_-__,' time '—-,' 5’ ,5’ ,’:'
\ ) b
Bar cord Scan signal
7 segment driver
driver 0sC
1 !
—_ Bar cord 7 segment
:;:tn;m SBDH decorder Timing OSC decorder
micon . Display
SBT micon
MN1542

Fig. 12—1. FL Display Block Diagram
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12—3. FL display circuit operation

FL display tube

A dynamic system with 8 divisions as in Fig. 12-2 is
employed for FL display.

1G - 8G are the grid terminals of FL tube, which are con-
trolled by scan signals.

The display data are connected to each bar graph, 7 seg-
ments and other display terminal plates from display
microcomputer. The FL tubes light up when both grit and
plate are at "H" timing.

gg 29 gg 39 46 36 261G

DESY BN, P ISR SRR L. . X
"ol 20l 30 4ol sdl eof 7oli 8o
le ! L it e 1!
I

“L¢JW_LMLLJH “LLA |
NNWMWMWMWWMNWWWWMWWMWMWM

A

1lllll|IHIII_LII_IIIII_||_I|L'|HIHHI'IJ'JH|I|l|IIlJ'J|H|IlIHII:'IH|II!|/|_I‘J||IIIH|III"|HImlll !
- s = . g

| e ) fre 3 ety 35155 |

r

P (plate)
___________ =g tgrit)
| K (cathode)

| [
F F

Fig. 12-2 Structure of FL tube

Scan signal generating circuit

The scan signals for dynamic lighting are 8 signals (1G

- 8G), and the reference signal is generated by decoding
the 3-bit signal at the counter output terminal in display
microcomputer. The circuit is shown in Fig. 12-3.

The timings of IC501 (MN1542) pins 25 - 28 (P30 - P33)

are shown in Fig. 12-4.

IC502 (MN4028) is BCD decoder that operates as in Table
12-1. 1IC511 and 512 are open collector type buffers that
control the grit of FL tube.

IN PUT ouT PUT
A SH”

L Qo
u o
Q2
Qs
Q
Qs
Qs
Qr

zlziz|z el e =0
| |
A RN R =R A N R Nl N

o= e | B pAmt e

Table 12—1. MN4028 operation
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IC501 IC502 ICH11
(MN1542) (MN4028)

Fig. 12—3. Scan signal OSC circuit
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Fig. 12—4. Display Micon counter out-put
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RAT_Sode display ciycwit Each display is given by dynamic lighting, and the display
The data for bar code display are time (PU position) microcomputer is provided with terminals corresponding to

location (tune head position) and selection (memory posi- 10 bars.

tion). These are capable of minute-by-minute display on PO port, Pl port, P20 and P21 ports correspond to bars
the scale. 1 - 10. Bar lighting data are switched in timing of P33,

P23 and P22.

IC501

(MN1542 o e o 6

10
scall I I l L

. vme | [ || [||]]]

- focaian | | | | | ||]]]

selectian | | | [ | ||]] |

i g (1)-rmmmeresmmnnaannnans a0

selection bar
Nl s (5) (6) Y] ® 9 (0

® 0 ® O (0 @ @ @ 00

10ms

Fig. 12—5. Bar cord Drive circuit
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7-segment display circuit

The data for 7-segment display are track (tune number) and
time (tune time).

The outputs of 7-segment data are delivered from P4, B51.
and P52 ports, and the lighting data are switched by B33
and P23.

digit 2, 4. 6 digit 1, 3.5

@) (b) () (@) (e (e (@) (0) () (d) (e (2)

(9) ic507

I1C501
(MN1542)

L 4
®-
00 N T
. .: a mack 1] (J tme [T} ) OO
. : - ! (] g [ L Lo Fo
. ! o : | 1 \ | 1
P23 i ! ‘L . o] [k v, P i :
b . : . : dig6. digh. dig4. dig3.  dig2. digl
l. : J, 3.3ms .L———
' : 10ms g™
: ; ' : & -----1 Skip Search | track iime

Fig. 12—6. 7 segment drive circuit
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Timing chart

No 1 2 3 4 5 6 2 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

X8 X9 XA XB XC XD XE XF X0 X1 x2 X3 X4 X5 X6 X7 X0 X1 X2 X3 X4 X5 X6 X7

P
@™ | l I | |
G (ORI ey W s IR p SN puy I ey SN

= 0.9ms ——
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® "™ | [ A I N B (S i S i NS N s N e R N
Track A min /A sec A Tracky miny $ec ‘\
P4 d-g d-g  d-g d-g d-g  d-g
SKIP SERCH
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! | I
e 7segment  dig2 4.6 = (16507. 508) i 7 segment  dig 1.3.5 (IC5100 1
I (1C509) | ! !
' |

|
*% Output No.1—2------ No.23—24—No. 1—2

12—7. Timing chart
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