8.

ADJUSTMENTS

The adjustment items for this unit are shown below, Adjustments
must be made in the order in which they are listed. As
OPEN/CLOSE operation for disc tray 2 cannot be performed
during test mode, use tray 1 for adjustments.

s Adjustment and check items

-
=]

11.

Ll B R o

Tracking offset, focus offset and RF offset adjustments
RF level adjustment

LD (Laser Dicde) power check

Focus lock and spindle lock check
Grating adjustment

Tracking adjustment

Tangential adjustment

Focus gain adjustment

Tracking gain adjustment

VCO free—run frequency adjustment
Confirmation of 3 character (focus error)

+ Measuring Equipmant

TeME W -

Dual trace oscilloscope

Laser power meter

Test disc (YEDS~7) and an Bem disc
Loop gain adjustment filter

Signal generator

Frequency counter

Other general tools

+ Test Mode

Test mode setting and cancellation procedures

(1) To set the test mode, tum ON the power switch (8301)
while short circuit the J1 and J2 jumpers.

(2) The test mode is cancelled by turning the power switch
OFF.

The functions of the keys in the test mode are outlined in Table
-1.

« Adjustment VRs (Variable Resglstors) and Names
VR1: Laser power

VR2: RF offset (RF. OFS)

VR3: Focus gain (FCS. GAN)

VR4: Tracking gain (TRK. GAN)

VRS: Tracking balance (TRK. BAL)

VRé: Focus offset (FCS.OFS)

VR7: Tracking offset (TRK. OF5)

VR8: VCO free—run adjustment (VCO. AD])
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Fig. —1 Adjustment points
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In the test mode, the servos are closed and opened individually.

Consequently, the servos must each be closed one at a time (in
serial sequence) in order to set the vnit to normal PLAY mode.

* In the test mode, the servos must be operated in serial

Note also that during test mode the unit witl not enter the PLAY sequence.
mode when the PAUSE {Jll) key is pressed alone.
Example: Switching from STOP to PLAY mode.
P ON Wait for » ON Il ON -
Test mode TRACK FWD KEY 3 seconds PLAY KEY PAUSE KEY PLAY mode
T (Fm semnvo closod] Gpindle 88rVo dooad] Em:king servo ciosa%
¢ Key Functions in the Test Mode
Symbol Key name F"':f:;::':"’ Description
Tums ON the laser diode, and raisesflowers the focusing actuator o
[ ] TRACK FWD Focus sarvo close close the focus serva,
After closing disc tray 1, the tray is moved to PLAY position.
> PLAY Spindle servo closs Closes tha servo in the CLV-A mode after starting the spindie motor.
Performs toggle operation:cioses the tracking servo and sets o PLAY
n PAUSE Tracking servo mode when pressad {provided the focus and spindie servos are
close/open closed), at which fime the PAUSE indicator lluminates; opens the
iracking servo when pressed again.
' . Moves carriage rapidly (3 cm/s) toward the center. Because there is no
«q | MANUALSEARCH m""""“'l) safety mechanism for stopping the camiage, release the key when the
move carmiage reaches the innermost traci.
Mommnhgempﬂlyﬁmh}wmoomodgo. Bacause there
- mUALSEARCH ::'Im“!'mm 3 iz no safety mechanism for stopping the camiage, release the ey
movamen when the carriage reaches the outermost track.
[ ] STOP Stop Stops all servos and refumns system to Bs initial state.
A OPEN/CLOSE (Disc tray) Opens and closes the disc tray. However, pickup does not return o
Disc openjclose rest when opaning. and remains stationary when cloging the tray,
Table -1,
28



s

Oscllloscope Battin Check tams/
8:;9 ? Tast Points MP';'?:‘ Adjustment Adjustent Procedurs
- v H " Specifications
1 | TRACKING OFFSET, FOCUS OFFSET, RF OFFSET ADJUSTMENT
+ Setto testmode (3%).
VRS Tracking offset ¢ Tum VRS TRK. BAL (tracking balance)
(TRK. BAL) 45° counterclockwise about 45° from center
position.
TP1 Pin2 VR7? ov 50 mvV Adjust VR7 TRK.OFS (tracking offset) so
{TRK. ERR}) {TRK. OFS} that the TRK. ERR {tracking error) voltage
at TP1 Pin 2 becomes 0V = 50 mV.
TP1 Ping VRS Focus offset Adjust VRB FCS.OFS (focus offset) so that
(FCS. ERR) (FCS. OFS) oV £ 50 mv the FCS.ERR (focus error) voltage at TP1
Pin 8 bacomes OV £ 50 mV.
TP1 Pin 1 VR2 RF ofset Adjust VR2 RF.OFS (RF offset) so that the
(RF output) {RF. OFS) 100 mV + 50 mV RF output voltage at TP1 Pin 1 becomes
100 mV * 50 mV,
Note: After performing tracking offset adjust-
ment, be sure to perform 6.
TRACKING BALANCE ADJUSTMENT."
2 | RF LEVEL ADJUSTMENT
* Setto test mode (3%).
TP1 Pin 1 VRi Piay the test disc, connect the escilloscope
{RF output) {laser power) to TP1 Pin 1 (RF output), and measure the
P-P voltage of the RF waveform.
Adjust so that the voltage becomes
+0.2v +0.2V
15V -0V, 18V -ov.
3 | LD {LASER DIODE) POWER CHECK
Set to test mode (3).
* Pross the TRACK FWD (¥ ) key to tum
ON the LD (laser diods).
Less than Place the sensor of the laser power meter
0.13 mW directly above the objective lens and

confirm that the output power of the LD
does not axceed 0.13 mW.

% : See page 27.
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Oacilioacope Setting

TestPoints | Adjusting

v

" Points

Check ltema/
Adjustment
Bpecifications

Adjustment broe.duu

4 | FOCUS LOCK AND SPINDLE LOCK CHECK

0.5Vidiv

H TP1 Pin1
100 msec {RF output)

RF output sxists

Normal
{clockwise)
rotation

* Set test disc.

* Setto test mode (3K).

* Press the MANUAL SEARCH FWD ()
key 1o move the pickup close to the center
of tha disc.

* Obsarve the output of TPt Pin 1 (RF
autput) on the oscilloscope. Confirm that
the RF signal is output after pressing the
TRACK FWD (o] Jkey.

¢ Press the PLAY () key and confirm that
the disc rotates at constant speed {(approx.
300 rpm near center of disc) in the normal
(clockwise) direction; make sure that the
disc does not rotats too fast or counter-
clockwise,

lsc)

Pin2 (TRK. ERR)

5 | GRATING ADJUSTMENT (1) (using an 8 cmd
| |

Pind (GND)

Note: This adjustment can only be petformed
using an 8 om disc having pits over a
diameter of 75 mm.

* Seltotest mode (3%),

-SetmoaundeShmﬂwapiclmptoma
outermost track so that & is posttioned over
phandtlnpldmpgmﬁngadimmhoie
I8 visible from the hols in the servo
mechanism (see Fig. -2.).

. PuumeTRACKFWD(DH)andPLAY
{>} keys In sequence to close the focus
servo and spindie servo (do not close the
tracking serva),

. Ob.omﬂlowuvdorrnoutpulofTPith
TRK.ERR (racking ermmor) on the oscillo-
swpo.hunﬁnga“d-lzbw—pauﬂltor(m
Fig. -3.).

3 : See page 27.
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PD-Z560T

Step
No.

Oacllioscops Setting )
Test Polints

v H

Ad|usting
Points

Check ttema/
Adjustment
Specifications

Adjustment Procedurs

0.5Vidiv, TP1 Pin 2

(YRK. ERR}

5 msec/div

Grating

Grating

Null Point

Maximum
amplitude

« Insert O screwdriver into the grating
adjustment hole, and tum to find the null
point {see Photo -1.).

* Next, slowly tum O screwdriver in
counterclockwise direction from the null
point and adjust untii the waveform
{tracking eror signal}) reaches maximum
amplitude {see Photo -2.).

Note: Use caution since inserting ]
screwdriver forcefully will cause the
pickup unit to float upward.

* Finally, confirm that there i no major
fluctuation in the P-P vohage of the
tracking error signal {do not insart the cutoff
4 kHz low—pass filter} when the pickup is
shifted to the innermost track and when the
pickup is shified to the outermost track. If
there is a difference of more than * 10%,
re—adjust by tuming the grating adjustment
screw to the maximum amplitude point of
the tracking error signal.

GRATING ADJUSTMENT (2) (without 8 cm disc)
|

]

Slider

Fig. -5.

|

Perform this adjustment when an B cm disc is
not available and Grating adjustment (1)
cannot be parformed.*

Remove the tray 1 before performing this
adjustment.

* Removal of tray 1

1. Sat tray 1 1o OPEN position.

2. Remove screws €1). € hoding tray 1 in
Fig. —4.

3. Move tray 1 in the direction of arrow in Fig.
-5, and as detaching projection ® of tray
1, frea siide angle U unit from hook @ of
tray 1.

4. Pull out tray 1 as raising its side of slide
angla U unit slightly,
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Step

Oucilloscope Setting

No.,
v

Test Points

Adjusting
Points

Check itama/
Adjustment
Spaciications

Adjustment Procedurs

0.5V/div

© Screwdriver

Pin2 (TRK. ERR)

Pin4 (GND) | o I

S msec/div

TP

Fig. -6.

LPF
1)

0.001 w F
C o

Fig. -7.

TP1Pin2
{TRK. ERR)

Grating

Grating

Grating adjustmant screw-

12 cm disc

Null Point

Maximum
amplitude

Note: This adjustment can only be performed
using a disc having pits up to a diameter
115 mm. The test disc (YEDS—7) cannot
be usad,

+ Setto test mode (3%).

s Sot a disc. Shift the pickup 1o the
outermost tack 30 that it is positioned over
pits and the pickup grating adjustment hole
is visible from the hole in the servo
mecharism (see Fig. -8.),

* Press the TRACK FWD (i} and PLAY
{ P ) keys in sequence to close the focus
servo and spindle servo (do not close the
tracking servo).

*» Obsarve the waveform output of TP1 Pin 2
TRK. ERR (tracking emor) on the oscilic-
:fop.' i;werting 4 4 kHz low-pass filter (see

g. ~T.).

¢ lnsert  © screwdriver inlo the grating
adjustment hole, and tum to find the null
point {sea Photo ~1.).

* Next, siowly tum & screwdriver in
ocounterclockwise direction from the null
point and adjust unti the waveform
(tracking error signal) reaches maximum
amplitude (see Photo -2.).

Note; Use caution since Inserting =)
screwdniver forcefulty will cause the
pickup unit to float upward.

* Finally, confim that there is no major
fluctuation in the P-P volage of the
tracking error signal (do no! insart the cutoff
4 kHz low—pass fiker) when the pickup is
shitted to the innemmost track and when the
pickup is shiffed to the outermost track. ¥
there ia a difference of more than + 10%,
re—adjust by tuming the grating adjustment
screw o the maximum amplitude point of
the tracking error signal.

# : See page 27.
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PD-Z560T

Oscilloacope Setting Check tems/ ]
s'::p Taat Pointe A:Iul't::’ Adjustment Adjustment Procedure
’ v H omn Speciications
Slide angle U unit Alter completing adjustments, attach tray 1 in

Tip of guide base coincides
with tray marker

: . 2 if
Shps approx nﬁm___v:_.n;-ng

Tray marker
< Magnification of portion © >

Fig. -8.

Slide angle U unit

. L3
aunmnnt

Yy

L
u

AL

Leeee

the following process.
Remove front panel previously as it disturbs
attachment of tray 1.

1. Set slide angle U unit to the foremost
position  {whers opening of tray 1 i
completed).

2. Set slider to the foremost position as shown
in Fig. -B.

3. As shown by dotted line In Fig. 8, insert
tray 1 aslant to the position that mounting
holes of slider and tray 1 coincide {maks

_ sure that slider does not move backward).

4. Down tray t as pulling it to the right {toward
guida). Do it as holding slider from below
with finger.

5. Adjust position of tray 1 so that hook @& and
projaction & are properly fixed as shown in
Fig. ~10. Also do it so that o engage
synchronous gear with gear of tray 1.

8. Make sure that mounting holes of slider are
being positioned in the center of tray 1's
screw holes, and tighten screws in order of

7. Alter compieting attachment of tray 1, with
tray i's complets-open siate, make sure
that mutual position shown in the pottion &
‘s snlarged Hustration is being satisfied.

K i does not, the adjustment must be made
again from the beginning.

Photo-1 Null point

Photo-2 Maximum amplitude

Photo-3
This is not the null-point waveform

33



Oscliloscops Settin Check tama/ )
Bl:;p pe 9 Tast Points A:t"l.:l:‘ Adjustment Adjustment Procedure
) v H n Specifications

6 | TRACKING BALANCE ADJUSTMENT

+ Set the test disc.

* Setto test mode (3%).

* Prass the MANUAL SEARCH FWD [ )
key 1o position the carriage near the center
of the disc.

* Pross the TRACK FWD {»{} key and then
the PLAY () key to cause the disc to

rotate.
0.5V/dv 5 maecidiv { TP1 Pin 2 VRS ¢ Obsarve the waveform output by TPt Pin 2
- (TRK. ERR) (TRK. BAL) TRK.ERR (tracking etror) on the oscillo-

scope and adjust VRS TRK. BAL (tracking
balance} so that the DC component
disappears from the tracking emor signal,

A=B

i'l!

Photo-4 DC elements mixed in signai Photo-5 DC elements eliminated

7 | TANGENTIAL ADJUSTMENT

* Setto test mode (3K).

* Open tray 1 and set the disc.

s Closatray1. .

* Prass the MANUAL SEARCH FWD ()
key to position the pickup at the outermost
track.

* Rotate gear-puliey by hand in the direction
indicated by the amrow and move tray 2 up
so that the tangential adjustment screw
saction becomes visible,

+ insert a hexagonal wrench into the
tangantial adjustment screw section rom
the right-asiant i the reer of mechanism.

* Prass tha MANUAL SEARCH REV (i)
key to position the pickup somewhere at the
middie of the tracks.

¢ Pross tha TRACK FWD (i) ey, PLAY
(9} key, and PAUSE (JI) key in that order
to close all the servos (the pause indicator
will lluminate).

# . See page 27.
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PD-Z560T

Oscilloscope Sattin Check ltems/ ,
Step pe 9 Teat Points A:l: I;ttl;" Adjustment Adjustment Procedurs
Ne. v H SpacHications
200 nsfdiv | TP1 Pin 1 Tangential Sharpest possible | * Observe the waveform output by TP1 Pin 1
(RF output) adjustment eye pattern (RF output) on the oscilloscope and adjust
scraw the tangential adjustment screw to achieve

Pin 1 [ol——— el o
(RE) '
Pin 4
(GND)
Fig. —12.

Note: Use a haxagonal wrench to keep the

the sharpest possible eye pattern,

The corect adjustment point is halfway
between the two points where the eye
pattemn becomes blurred when rotating the
tangential adjustment screw clockwise and
then counterclockwise. When the whole
waveform becomes clear, concentrate on
sharpening the fine fines forming the
diamond shape at the center of the eye
patten {see Pholo -7.). Adjust until the
diamond shape consists of single thin lines.

pickup in raised position while perform-
ing this adjustment.

Part to be observed

Unsatisfactory

A
Optimum :
adjustment Unsatisfactory
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Oacliloscope Settin Check Rems/ -
Step e NS | Test Points Mpl:i":.“ﬂ Adjustment Adjustment Procedure
No. v H n Specifications
8 | FOCUS GAIN ADJUSTMENT
¢ With the oscillator power tumed OFF,
connect the oscillescope and oscillator as
shown in Fig. -13.

» Set to normal PLAY mode.

* Tum ON the power of the oscillator and set

itto output a 1.2 kHz 1 Vp-p signai,

Noto: Some oscillators discharge a DC
voltage when power is tumed on. In that
case it is mcommended to connect the

. oscillator after it has been tumed on.
CH1 (X), CH2 (V) X-axis VR3 Phase ditference | » Adjust VR3 FCS.GAN (focus gain) so that
20 mVidiv, § mVidiv TP Pin5 (FCS. GAN) | of DO°* the Lissajous figures form a horizontal circle
(probe: 10:1) (FCS. IN) on the oscilloscope (phase difiarence- of
80° ).
Y—axis ————
TP Ping TPt {(10: 1) |
(FCS. ERR) Pin § 1002 % e
(FCS. IN) 08¢ . N :
Pin 4 1.2kHz (- j
(GND) 1Vp-p
Pin 6 /“C‘?’- /
(FCS. ERR) i
(10: 1)
Fig. —13.

Gain overcompensated

Photo-9

Gain optimum

Photo-10

Gain undercompensatsd
Photo-11

(=[]

(
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Check tema/
Step Oscliloacope Setting Test Pointa A:lurting Adjustment Adjustmant Procedurs
Ne. v H @ints Spaciications
9 | TRACKING GAIN ADJUSTMENT
* With the oscillator power tumed OFF,
connect the oscilloscope and oscillator as
shown in Fig, -14.

* Set to normal PLAY mode.

* Tum ON the power of the oscillator and set

it to output a 1.2 kHz 2 Vpp signal.

Note: Some osciilators discharge a DC
volage when power i tumed on. In that
case it is recommended to connect the

. oscillator after it has been tumed on.,
CH1 (X) , CHz (Y} X—axis VR4 Phase difference | » Adjust VR4 TRK. GAN {tracking gain) so
30 mV/div, 5 mV/div TP1 Pin 3 {TRK. GAN) of 80* that the Lissajous figures form a horizontal
{probe: 10:1} {TRK. IN} circle on the oscilloscopa (phase difference
of 80° ).
Y-axis
TP1 Pin 2 _ P! S00cq (10:1) O
{TRK. OUT) Pin 3 [ :
(TRK. IN) 05C \ v
Pin 4 1.2kHz ("~ j
(GND) 2Vp-p
Pin 2 = /
(TRK. ERR)
(10: )
39k 0
0.001 F Fig. —14.
Gein ovarcompsensated Gain optimum Gain undercompensated
Photo-12 Photo-13 Photo-14
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D2 5607

Oscliloscope Batting Check Hams/ .
Step pe TestPoints | Adhisting Adjustment Adjustment Procedure
. v H Specifications
10 | VCO FREE-RUN FREQUENCY ADJUSTMENT
+ Setto test mode (3%).
¢ Shori—circuit the ASY and GND jumpers
with © screwdriver or similar tool (see Fig.
-1.).
* Connect a frequency counter capable of
measuring frequencies of 10 MHz and
above to the PLCK jumper. *
TP2Pin2 VRB 4275 + Adjust VR8 VCO. ADJ (VCO frea—run
{PLCK) (VCQ, ADJ) * 0.025 MHz adjustmant} so that the trequency counter
- reading bacomes 4.275 * 0.025 MHz.
11 | CONFIRMATION OF S CHARACTER (FOCUS ERROR)
* Set to test moda ().
¢ Short-circuit TP1 Pin 5 FCS. IN ffocus in}
and Pin 4 GND.
TP1Pins s Observe the waveform output by TP1 Pin 6
{FCS. ERR) FCS. ERR (focus arror) when prassing the
TRACK FWD () key.
Focus error
Photo-15
3 : See page 27.
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