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CIRCUIT DESCRIPTIONS
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The AFCE contains the &PC (Auto Fower Control) circuit for

automatic control of the aptical output.

When the +Vor is firet started by the slow starter circuit

en the FREH, a reference voltage of T.3V is established by

D1, This voltage is passed via VR1 and is applied to the

non-~inverted pin of Zi(Z/2) where it is compared with the
L101/2) output, After being amplified by Z1(2/2) and

current amplified by 1, the voltage is used to drive the

LD. C3F and R7 determine the frequency response when the
AFC 13 an open loop. The LD drive current fram @1 is _
converted tG a laser beam output at a certain efficiency,
and part pt the optical output is received by MD where it
is converted into & current. Jhie MD cutput is paesed via
the Z1(1/%) buffer to the inverted input af Z1(2/%) to
= PI{K-UP
become the AFC circuit loop error input. This ensures
that the LD optical output is kept at a constant value.

SECHE The optical output can be adijusted by YR1 to abtain an

Although the LD optical oubtput iz dependent an the drive

current, changes in the optical outpuh can be generated by




output emission of 0.Z&6mW from the object lens.
Surge currents which can readily effect or damaae the LD

are blocked by D2 and C4.

HEAD

The HEAD board contains the circuit which converts the FD
output (which is a very small current) to a voltage. The
RF and focussing system has been set to obtain 2 DC autput
of 2.4Vtyp when bias resistances R2 thru RS are applied tp
inverter Zi (1/6 thru 4/6). The signal is =lso switched
to low impedance by this circuit.

Because of board ministurization and adjiustment
simplification, the tracking system receives the siagnal at
R& and R7 where it is converted to a voltage signal. C3
and C4 are used to limit the tracking system frequency

band (fc = 2&.5kHz approu).

FREE

The FREP board contains the circuit for executing
arithmetic operatione to obtain the RF siqgnal, FCS error,
and TREB error sionals from PD output signals converted to

voltage siagnals on the HEAD board, plus the slow starter

Circuit which supplies power to the AFC circuit.
The focussing system signals RF, FOCS FIX, FOCS VAR, and

FOCS SUM are genserated trom FD1, PD2, PDS, and FDa&.

RF = FD1 + FD2 + PDS + FD&  ————e— {1)
FOCS FIX = PD1 - FDZ + PDS — PD&  ———eee (2)
FOCS VAR = Ditto

FOCS SUM = FDI + PDZ + FDS + FD&  ———ee (3

(Where FDI thru FD7 are HEAD board outputs)
Operation (1) is executed by the RF amplifier consisting
of transistors Q1 thru @6, the resultant RF signal being
passed to the DCDR board. Each FD signal is amplified
some 6.4 times By this amplifier, and is adjusted to
0.5Vp-p AC by VR!I before being sent to the DCDR board as
the RF signal. The band width is at least 1OMHz , and the
lawer limit is sat +p about ZO0Hz by CS thru CcH.
Operation (2) is executed by Z1(1/2)¢2/2) and Z2(1/2) to
obtain the FOCS FIX and FOCS VAR signals. The band width
in this case is set top about 28.4kHz by C14 thru C17. the
signal being amplified by about 16 times. The sigrnal
amplified 16 times is passed teo SVCT as the FOCS FIX
£1gnal used in controlling the focus servo loop. #And the
signal obtained by adiusting the gain of this FOCS FIX
signal by YRZ is the FUCS VAR signal which is passed to

SVCT as the focus servo error signal. VR2 is used to




adjust the offset for the two fecus servo svstem sianals,
the contrel being adiustsd te obtain the largest possible
RF waveform "eye®.
The FOCS SuUM signsl ocbtained by suecubing operation (2) in
Z2(2/2) {gain of 47 times) 1s passed to SYLET where it is
compared to detesrmine whether the beam is "on track" or
betweern tracks. High frequency components are removed
from this 'sigr“\al.'r
The tracking system signals FD3Z and FD7 are amplified il
times by Z3(1/2) (Z/2) to obtain the TREB VAR and TREG SUM
signals.

TRYG MAR = FDF' — FD7” Lt )

TREG SUM = FDZ" + FD7- T e

(Where FD3' and FD7' are I3 outputs)
After operation (4) is enecoted by Z4(1/2) (gain of 4
times) and the tracking servo loop gain is adiusted by
VRS1, the TREG VAR signal is set to sbout 2Vp-—p when the
loop is open. Thiz signal is passed to the SVYCT board
where it is used ag a tracking =servo error sional. VR4 is
used to adjust the balance of Lhe tracking servo error
signal, and the error signal is adiusted to be about 0V DC
when the loop is cpen.
The TREG SUM siansl is oenerated by executing operation

(5) by Z4¢2/2) (pain of 1.9 times). This signal is also

passed to the SVCT board where it ie used as the DISC
S5ENSE =signal. CZ20 is used to limit the band width (to

shout 7OHz).
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‘ The slow starter circuit ernsures that the APC power supply '
HDCH (Eevbhoswd 2.

"

Control board)

Yoo is given slow rise and fall times by mesns of an LD

ON/OFF cartraol signal $rom the microcomputer on the SVCT

‘ Lo Batls
‘ board. This protects the LD from Strge currents. utline

A x 3 CDER 4 § v ] - :
‘ When the LD ON signal is received from the microcomputer, The EDCB is dividerd inte twa main sections. In one

4 $ section o] @l ats Fer T .
75 is turned on, snd the 09 base potential is made to » s@rial date from the PDIOO7 main control micro-—

computer in SVCT iz

| increase slaowly according to the RI7/CEZ time constant. the fluarescent tube (FLJ

) : : B i ica E0E . & b w e i N
|| Likewise, the 210G emitter potential also increases slowly, ndicator and LEDs. and bey inputs are decoded inta S-bit

and following division by RST and RS7, the 07 base parallel data which is passed to the PIZ007. In the other

potential is determined and the 07 emitter potential is section, digital sudig =ionals decoded by DASFE are spplied

| increased slowly. This smitter potential increases until to the bodrd vis AUDF, the level being disnlaved in Lhe
£ T - 4 ; :
\y saturaticon is resched at abhaut .0 an Di. Once this FL. The KDCE is equipns=d with two 4-bit microcomputers

FDA4CIB and FH4G42 to siecute these operations.

saturation point is reached, the various potentials remain

at conztant walues and the svstem is stabilized. A fixed
2.  FDag

voltage Yoo {of about 7.&Viyp) is thue applied to the AFC
: 5 3 The FD407 1meosamnuter e ges e
e, When the control signal is switched to LD UFF.I e FPR40IE microcanputer is weead for /—segment display and

‘ i% is also switched of4, resulting in C2ZZ beino discharadd kev identification purposes.  The 7-segment display

i A i = 1 1 = = . s
” at a rate determined by the C2Z/RSE time constant. [he invelves dynamic switchina canable of handling dieplays of

) i 3 up to iqits. 5 @ ; —
various potentials consequently decrease until VYoo reaches P H "iaits The dynamic switching data a thru n and

the scanrming =signals i thru BB are all handled in

V.
negative logic, the timing cheart bheing shown in Fig. 1.

I = - b gt - +12Y . e . y
‘ Ve &#?J J et T The PLAOEE al=o incluces four autput porte PO thruy B3
o3 P WA Led e presmssanm i ~ )
i Rz aeef 30 LD ON - which can be controlled indspendently. The 7-seament data

AN e b and the FO thruo
7.6Y

output port dstas inputs are applied to

the serial input pins SCK and SD. All data transfers arg

160ms A40mS




completed in thres serial transmissions where 1& bits for'm =h i =1
=PWn an Fig.d, and & fEble indicating the internal
& sinole transmiszion uniit. During this dats transfer, a connectiens for wsar: 5
4 = HOror 200h segment is given in Fiog.3. This
status cutput consisting of twa bits SRSO and 5RS1 is =zent PSS HisFe :
SLeEm requlres A vnltags te heat the filaments when the
to the sending side 1n respeonse to sach lé6-bit Fl- 15 'muitehed o
15 =uitched on, i voltage to activate Lo the grid
transmission. The corresponding timing chart is shown in seaments, and & F -~
- ﬂ eaments, and & cut—ofé biags to ensure that the display icg
1g.2.
: properly turned off. The basic FL drive circuit a d th
The FD4038 also uses the dynamic switchinag scanming signals S - N
relevant potential levels sre shown in Frgué
for kev =canning purposes, Hy inverting the scannin | ; A
" g gurp \ C g f The EDCR i= euigped with 14 Ewitchies, 15 of them tred
signals and sppiying them to the key input pins ERD thru I 4 located in th 3 .
ated in tho FDS 2 keyv matris. Fig.? outlines part
FR3. an 8x4 matriz (maximum of T2 key inputs) cen be of the Key cir
the key circuit when the FLAY switkch depre==ed, For
covered. Ihese key inputs are decoded into S-bit codes the FD40OIE +
OF o detect that the FLAY switeh has heen
+or the key cutput pins KDO thru KD4, and the key strobe deprassed :
resed siagnal iz inverted and applied {g -
pin KE 15 switched to law level while a kev 1= being ] the KRGO
I And since the Fauss switch and

depressed. e wey corresponding to the “111i1l" code, has
g other swite

U2 Connerted to the sama kev i nput pin,
Been & meated for dse in FRANE3 =zelf-testima mode. £ = = L "CA = LR =

=T 3 t de Fere fs risk o SHD Bcanning s1gnal o {5 wit pir being

£t St g =] C

=tiort- S id =
TrCircuited if hwp separaste switches are pressed gt

EZ. Data Display and Fey Input i iy ¥ .
i the same time. DI thru D% have besn inserted to avoid
The display elements on the HDCE include the 7-szeament th )
1= situsrion. If a scamning signal is suitehed tao low
datz display and level meter FL sections plus six LEDs s :
evel when a switeh ig switcned on, However, the Di ancde
(FLAY. FAUSE, MEMORY., TRACK. a&LL, =and A—E). The FL data . h
will not become exactly oy due to the forward voltszoe
display section and four of the LEDs (MEMORY, TRACKE, ALL, ) A
applied to tihe diodes. Simce this situation csm prevent
and A-R) are switched by the FLDA&C3I8. The FLAY and FAUSE -
proper operation ef thz inverter. dicdes Do thru 09 heve
LEDs are =zwitched directly by FDRI007. The FL grid
3 alsy besn

arrangement is shown :n Fig.3, the seament arrangement ig




|
4. FD3042 and Level Meter ’ D3OS ;
| FD4038,  The reset pins, too, are connected in common and

the FD4042 microcomputer is used to szhow the input level are reset by FDIOO7.

“ of input digital audio signals. The three displav modes

. : o X P B e
are (1) binary mode whnere 2°'c tvpe l1é-hit digital audia _fgwﬁ e M
signals are converted to abselute values and the 12 upper 16 i
30u8
order bits apart from the MSE are displayed, (2) normal = =
e

bar graph type peak mode, and (%) off mode whera the 26 r‘wwmmmwmmmf
} S SCAN FREQUENCY
Sl i B a00Hz
a-h X Hy @K YT DUTY FACTOR
Grid 1 DATA Grid 2 DATA érid g DATA 290/2500--1/8.6

entire ievel meter display is clesred. The data, clock,

“ and RL signals reguired by the FD4042 are applied to the

| sp, SCE, amd L/R input pins, MNote, howsver, that the R
and L channel data is process=d by the FL4O4E on a time-
‘ sharing basis. Inputs can be contrelled by oate circuit F1gJ Dismay tmﬁﬂg ehiapt

“ by wsing the RCE amd LCK puing which select the B charned
@ L chammsl clocks according to the need for data 1nput.

R and L channel data processed by FLADAZ appesrs as 1Z2-bit

data outputs at the HiI thru R12 and L1 thro LIZ autput

320psmin.
‘ pins. This data 15 all negative logic. When the micro-— s o

/i Tre
M Gomputer 1s reset, binary nrode 1s always selected. This 5CK
I ;

3806645

mode is themn switched to peak mode and off mode in that

SRE30

J arder whenever a KEY input 1s applied. ~

| 5251 e

| S. Miecellanecus

Fig.2 Transmission timing chart
I The FPD4038 and FRAOAD clock 18 obtained from a ceramic

resonator which is oscillated by FD4042 and supplied to
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SYCT

The SVCT (Servo Control) board consists of two main blocks
plus & few other functions. The two main blocks are the
microcomputer section which controls the overall svstem,
znd the focus tracking and carriage servo section which
contrcls the pack-up. The other functions include laading
motor drive. ¢ description of the servo systems below is
followed by a description of the microcomputer, plus the
other functions. Since servo svstem control is executed
by the microcomputer, thers is & considerable exchange of
sigrals between the two. making it almost impossible to
consider the twe ceparately. Therefore, where
microcomputer control signals are referred to in the
folliowing =ervao system dea:rlptlnn: those signals are also
described when considered nece5ﬁar§. Startino and search
sequences, however, have not been described. For further

details on these sequences, see the section on system

control.

1. Serva System
a. PMAQOL

This IC has been developed by Pioneer for use in the

i of
focus, tracking. and carriage Servos. The funct:ons

this IC are outlined below.

Focussina section

The lamp valtage output obtained at pin 28 bv the FOCUS
ON signal is used in up/down cantrol of the lens. When
the lens approaches the in—focus position, a DISC SENSE
(TREB SUM) =ignal is applied to the IC. This is
followed by detecticn of an S—shaped zero-cross by a
FOCS FIX signal, ancd ipop closure by pin Z25. If the
lens is put out of focus (by =trong shock or large
scratches on the surface of the disc) while the loop is
closed, thereby resulting in loss of the DISC SENSE
signal, the lens is returned to the in—-focus position
automatically by first being temporarily lowered for
recemmencement of the focussing cperation.

Tracking section

When the tracking clase instruction is received, the "an
track" status is detected by the FOCS SUM signal; and
the loop is clesed by pin 4 at the TREG VAR signal zero-
cross point. Conditions which must be met before the
loop can be closed include proper locking of the focus
fwhere the pin 20 input TREG EMAELE signal which delaved
the FOCUS LOCK sianal is at L level) anrd a trackinag
errar freguency lower than the fregquency set by pins 10

and 1. If the output which integrated the tracking




i 2P out
actuator current, the ideal actuator is centered abou

return voltage is applied to pin 4, and an abingrmal DC to enable tracinog of

neutral pos:tion without offset

current is tonsequently passed throuah the tracking
eccentric paths.

actuator, that Current is detected, = stepper i1s
activated. and the loop is forced vpen for a certain, #n internal block diagram of the PM34001 is given in
Period of time as determined by pins 7 and 8. @&nd if a
Fig.1l below.
Jump instruction is received. the loop is opened

immediately and & jump Pulse output is gererated from

pin 3. The differentiated version of this sianal is

then applied to the actuator. Whern the loop is closed

again at the tracking error Tero-cress point (exactly "E:aziagg

COMP .
midway between adiacent tracks), the pin S jump pulse i i o COHP.4

switched off at the same time. resulting 1n the pulse
being differsntiated and applied to the actuator as a
control pul The jump pulse polarity is switched by

the FWD/REV instruction, resulting in smocthly executed

jump forward and Jump back cperations.

Carriage section

AN output voltage of +4V is generated on Pin 13 by the

SCAN instruction and the FWD/REV s1anal, and is applied {},;MDS INTERFACE

to the Carriage motor te commesnce sScanning operation.
When the tracking servo is closed, the CARG O/C signal

< A . % 5 i . diagram
an pin 12 ie chanaged to -5V resulting in closure of the Fig.1 FMAQCL internal bloc

carriage loop. Hence, =zince the carriage is aluays

moved by low frequency components of the tracking




b. Focus serva system
When the FOCS OM sianal from the microcomputer is
applied to pin 21, a LENS UP/DOWN signal is generated
from pin 24. The frequency (lens up speed) of this
signal is determined by C& connected externally to pin
24, and the subsequent focus actuator drive current
viaveform is shown in Fig. 2 below. A sinale UP/DOWN
cvecle is currently set to 0.8 sec. I the voltages
shown in FinQ.2 are converted to currents, values of
+1G0mA and -170mA are obtained, and Since the focus
actuator current sensitivity is about Smm/A. the
distances travelled are 0.5mm when moving away from
disc and Imm when moving in the opposite direction.
actual practice, howsver, =since the weight of the
actuator offsets the lens by about 90.3mm (equivalent tn
16), the correct in—-focus positicn corresponds to &
voltane of about -0.2Y as indicated bv the dashed line
in Fig.2. So with the lens moving in s +0.8mm range
centered about the focus point, it must «lways move
through the correct focus paoint.
When the lens comes close ta tf focus point, the TRKG
SUM signal (TRKG A+E) is applied to pin 27 of the IC
where it is used as the DISC SENSE signal. A disc is

judged to be present when the level at an internal

comparator eiceeds +0.6Y. UWhen the lens is in focus, a
DC voltage of about 3% is maintained, and is passed
though a LFF an the pre-board tae ensure that the val tage
does not drop below 0.&Y when a scratch is encountered
on the disc.

When the lens is moved up and down (see Fiq.Z) the FOCS
FIX signal (5 aped error shown in Fig@.3) is applied to
pin 2&. In nermal discs, an erraor of about 3Vp-p
corresponaing to about 15Sum is generated. As 18
described later, the focus servo target value is set to
lum, which means the error shown in Fig.3 is within
+0.2V.

Away
from disc

s FOCS ON  IN FOCUS
N POINT

AL N

V Voltage at return R
of 4.7 ohms

Towards disc

Fig.2 FOCS drive current during

lens up/down operations




IN FOCUS POINT

EEh

DISC TOO DISC TOO
FAR AWAY CLOSE

Fig.3 S-shaped FQCS error

Since the pin 246 comparator threshold has been set to
+0.6V, the pin 25 output is switched to -5V and the

focus loop is subsequently closed when the level of the

S—-shaped curve shown in Fig.3 reaches +0,68V (the dashed

line). This pin 25 output is converted to a TTL level
signal and is then passed to the microcomputer as the

IN FOCS signal. And the signal obtained by delaying
this signal by about 0.5 sec is applied to pin 20 as the
TRKG ENABLE siagnal which is an absolute precondition
required far TREG closure purposes.

Once the loop has been closed, it remains closed as long
as the microcomputer does not switch the FOCS ON signal
to H level. If, however, a serious scratch is

encountered on the disc surface, or a strong external

shock is received. the lens mav be thrown out of focus.
Since the DISC SENSE signal is stopped in this case. the
loop is opened, and the "lens up" operation is repeated
from the beqinning again to refocus the lens.

The FOCS VAR signal which is gain adjusted (level
attenuation) on the pre-board is applied to Z1(1/2)
which includes an equalizer circuit where phase advance
18 compensated in the Ri, R2, C1 stage and phase delay is
campensated in the R3, C2Z stage. In addition, the FET
@1 loap switch is included in the feedback loop., and
closure timing is controlled by pin 25 of the above IC.
The phase compensated FOCS VAR signal 15 passed to the
final stage operational amplifier I2 (1/2), thereby
resulting in current drive of the actuator by the 02 and
B3 drive transistors. The LFF farmed by the R11/CS
feedback loop attepuates unwanted high frequency
components, Audible noise {(IkHz upwards) generated by
the focus actuator is thereby suppressed. The equalizer
frequency response is outlined in Fia.4. The gain of
the overall servo zone to which the actuatar frequency
response (fo = 30Hz) has also been added is set to &50Hz
OdH for open loop {and to 700Hz 90 faor closed loop) so
that the level for the target value of ium does not drop

below the disc specifications.




The error shown in Fig.5 is set te OV by either having

the beam exactly "on track", or h&al fway between adjacept
'
tracks. To decide which case applies, the FOCS sumM

W

signal (the sum signal af four separate parts) is

applied to pin 1 of the IC. This pin 1is caonnected

internally to a2 comparator with & threshold level of OV

27 4;0 3. Fin ? of this 1C is also connected internally to a OV

|
|
|
i
|
]
|
|
3k
|

Fig. 4 FOCS equalizer gain frequency response

T_Sk FREQ. (Hz)

threshold comparator. and it is to this pin that the

previous TREG VAR signal is spplied. The correct "on

el s 1 = o
Gl Teaekimg Taer v track status is detected from these two signals
e & according to the logic shown in Fig.&. This is where
The TREG VAR signal generated on the pre-board and : LN ) ;
£ . the tracking servo loop is closed.
level adjusted by gain control is passed to pin 2 of the ) ° 8 3 ;

IC and to the source of the G12Z loop switch. The
TRKG
b} r F VAR

waveform existent while the tracking loop is open is

\ F
shown in Fig.5. An error of about 2Vp-p 1s generated = Ll \ 11:;3 le}g

with ordinary discs.
Conp. )

nm A AR 7
iy uﬂuwi N
: %MM@

W/div

H: 5Sms/div

Fig. 6 On Track Detection

Fig.5 TRKG VAR
& FOCS SUM




The "on track" status 1s detected by the above loaoic
when the TRKG D/C siagnal from the microcomputer is at L
level. @&nd although & +4V output sppears at pin 4
resulting in closure af the tracking loop, an absolute
precandition for this is that the TREG ENABLE signal
described above under the focus servo section must be at
L level (that is, focus must be securely locked). In
other words, i¥ the lens is put out of focus for any
reason during playback (where the tracking loop is
closed), the tracking loop is opened’ immediately.

To simplify the lock—in operation, use is made aof the
frequency detectar logic. That is, if the TREG VAR
signal frequency is high, closure of the loop switch is
inhibited (see Fi1g-S). This involves triaggering of the
internal retriggerable monostable multivibrator by the
tracking error comparator output, and detection of
situations where the set frequency is exceeded (as shown
in Fig.7). The frequency is set by Cié and R3&
connected to pins 10 and 11, the current value beina

about 2 kHz.

TRKG VAR

EDGE out

MMV3 OUT

Fig. 7 TRKG VAR frequency detection

The TRKG VAR signal is applied to the G012 FET switch

(where the gate potential is controlled from pin 4
according to the timina described above), and then to

an equalizer amplifier Z1(2/2) and buffer amplifier I2

(2/2).

The sign
signal Subsequeptly undergoes phase advance

compensation at R44, R47, di?, followed by step 1 phase

delay compensation at RSO. RS1, C20, and step 2 phase

delay compensation at RS2, RS3, Cz21. The resultant

signal is then applied to the final stage operational

amplifier Z&6 (1/2) for current drive of the actuator by

drive transistors @5 and 019. A LPF is formed by the

3> 2
R&43/C24 feedback loop for attenuation of unwanted high

freguency components. The equalizer gain frequency

response is outlined in Fig.8. The aain of the overall

servo zone to which the actuator frequency response




(fo = 37Hz) has &lso been added is set to 1kHz OdB for
apen laop {(and to 1.Z2kHz 0= for closed loop) to ensure
ample surplus in respect to the disc specifications with

a tarpget vslus of J.1um.

\

3

|
l FREQ. (Hz)
?0

Fig.8 TRKG egualizer gain fraguency response

The next item to be described in the actustor stopper.
If an excessively large DC current is passed throudh the
actuyator as a result of an abnormal condition arising in
the circuitry or optical system, ar 1f a disc with
serious sccentricity problems is loaded, the actuator is
in danger of burning out dus to the additional heat
generated. The actustor stopper is used to avaid this
situatian. The voltage scross the actuator return

resistance (R72: 2.7-ahm) is integrated (IHz cut-aff)

and applied to Z7 (1/2), the subsequent output beina
passed teo pin & aof the IC. This pin is connected
internally to a +0.7VY threshold window comparator, and
if this level is euceedsd, the loop is apened for a
fived period of time sst by R34 and C13 connected to
pins 7 and B. If a BC current of about 300mA is passed

througn the actuator, thez pin & voltage reaches the 0.7V

level, and Lhe loop 1s opened for about 10msec and pin 9
15 switched to L level during this intsrveal. Since this
l0msec tnterval (the limit for the IC internal monostable
multivibrator) is not sufficient to adequately protsct
the actuator, 25 (monostable multivibrator) i1e triagered
by the pin % output, resulting in the loop switch
contral pin (pin 4) bring forciblv switched to -3V by
013 and B14 for about one second, therseby kesping the
icop open for that period. Since Z00mA correspaords to
about O.3mm, and has been set to b2 more or less the
same -as the movable range langle of vision) af the
tracking actuator, there iz little likelihood of the
stopper being operateoc bv mistahke.

Waveforms at different positions whem a JUMFP FWD is
executed are shown in Fig.%. First the JUMP TRIG
instruction from the microcomputer 1s applied to pin

the direction being applied to pin 1S by the FWD/REY




signal. At the trailing edge of the JUMP TRIG signal,
the loop switch is opened immediately,. and at the same
time a jump pulse output apears at pin S. This output
is differentiated, and the pulss where the wave height
is limited by 015 and B1& is passed via RéZ to I6(1/2)
for application to the actuator. 'When the beam
subsequently reaches a point midway between tracks where
the error is OV, this fact is detected by the pin Z
comparator, resulting in the loop being closed at the
same time that the pin 5 jump pulse is switched off.
Then as a result of subseguent differentiation, a
damping pulse of opposite polarity to the pervious pulse
is generated and a brake action is applied. Hence, the
tracking error is controlled to enable stable jumping to
be exscuted, The JUMFP REV operation is almost exactly
the sam=, the jump pulse putput on pin S 1n this cease
being —S5V. The polarity of the differentiation waveform
is again reversed. When consecutive track jumping is
erecuted ag during search mode. JUMP TRIG input signals
are applied at 7msec intervale. But as can be seen from
‘the time aiis in Fig.9, a single jump is completed
within about BOOusec,; thereby enabling smooth multiple

jump operations to be executed.

JUMP TRIG

TRKG VAR

QUTRUT
From PinG

+H1.6V

15,016

emitter f
-0.6Y

TRKG LOCP
(Find)

~5Y

Fig. 9 Jump operation wavefarms
(Jump forward)

VR1 is the trackinag offset adjustment control used to
absorb circuit offset an the SVCT board. The volteane

scross the trackinag refurn resistance (R72) when the




paver is switched on is adjusted to OV by this control.
The FOCS SUM siagnal ie applied to the I3 comparator

{40, 3V threshold) where it becomes the track count
signal. Although the microcomputer scans the carriage
with the tracking loop apen during search opersations,
scanning is stopped by this track count signal when negar
the target address. In other words, the difference
between the current position and the target address 1s
calgulated in advance, and scanning proceeds while the
above tracking count signals are received one at & time

hy the internal counter.

d. Carriage system

The veltsge across the tracking return resistance (R72)
is applied to Z7(2/2) and also to the final stage
amplifier Z&¢2/2%, resultinog in veltage drive of the
carriage motor by the drive transistors D& and B7. The
Z712/2) equalizer amplifier must satisfy the following
two requirements. (1) When thers is little eccentricity,
the zone has to be expanded to improve the carriage
motor response. And (2) when there is considerable
eccentricity. an the other hand, the zon= has to be
narrowed and the gsin in the eccentricity range (3 to

BHz) has to be dropped because of the resultant

— 3] =

inconverience generated by the larqger phase difference
between the amplifier and the tracking actuator when the
carriage is complying with the greater eccentricity. To
meet this requirement, the gain in this region is
decreased for discs of considerable eccentricaty by D11,
D12, R74, and C2B.

The Z7(2/2) again freguency response is outlined in
Fig.10. Since ‘the DC gain is 25dB, and the carrizpe
motor starting voltage about 1.3V, the carriage will
comply with actuator changes of abput Zdum. The
characterictics indicated by the full line in Fig.10 are
shtained when theres is little eccentricity, while the
characteristics approach the dashed line when there 1s
‘considerably more =ccentricity. Tn actual practice,

_however, a "soft clip" by diode is emploved, resulting
in the carriage drive waveform shown in Fig.11. The
base of the transistor switch 217 included in the
I7(2/2) feedback loop is controlled by the CARG O/C
signal from pin 12. The carriage loop is always closed

whenever the tracking loop 1s closed, and slsoc remains

closed during jump operations.

=3P =



= Eccentricity
lz_ region
&
-
0 1 ~
\\
10 1 hS
0 Lo e i Freq.
3|l s | N\ (Hz)
0.44 4.8 22 220

— & Little eccentricity
—== ! Considerable eccentricity

Fig.10 Z7(2/2) Gain frequency response

When there is Tittle eccentricity

WED/\_/“

TRKG drive current CARG drive voltage

When there is considerable eccentricity

NS\ S

TRKG drive current CARG drive voltage

Fig.11 Eccentricity and CARG drive
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When the carriage is moved, the SCAM signal applied to

pin 17 from the microcomputer is switched to H level,
direction is determined by the pin 15 FUD/REV signal,
and a +4Y SCAN voltage is generated on pin 13. This

signal is applied to the Z&(2/2) cperational amplifier

in the final stage, resulting in a -9V voltage being

applied to the carriage motor duing FWD SCAN, and a +9V
voltage being applied during REV SCAM. The slider is
thus moved from the inside =daoe to the cutside edge in

about three seconds.

- 4 =




2. Microcomputer Section
v C PORT

The SVCT microcomputer section includes an 8-bit

Pin 16 SD/QDAS

This port serves 3 separate pur poses: (1) serial data in
communication with KDCB, (2) select signal when reading key
\ieted below (where encircled numbers demote input perts). data and status, and (3) data/flag select signal when reading
sub-code data from DCDR.

T Pin 15 SCK Serial Clock

Pin 14 RESET

P04038 (and PDA042) is reset after the power is switched on,
40 | F/R Fud | rev and when signals cannot be passed to PD4038.

39 JuMP TRIG trailing edge Pin 13,72 LOAD B, LOAD A

38 SCAN LOAD A LOAD B QOperation *: Altough a short brake is

37 SN Stow| fast L L stop applied when both LOAD A
36 TRKG TRKG loop open |.close eject

h i Youd dise and LOAD B are set to "H",
35 FOCS FOCS loop open | close H H —_— this mode is not used.
69 | TwFoCUS | |FOCS locked Pin @ TIvP

Q| W RF detected g Set to "L" when the disc table is moved right in and the

7 B PORT clamper lowered,

Pin{® TOOR

Set to "L" when the disc table is moved right out and the
3z | WOTE TLAud. muting 9 microswitch is pressed.

3 AT 7| Aud. attenuating(-12dB) pin(@® TNSIOE

30 | SPDL RON Set to “L" when the slider is returned to the home position.
29 | QDRO *? leading edge
1) ocked

27 ——— —

26 | PLAY
25 | PAUSE

microcomputer FD3I007 (Hitachi B-bit microcomputer HD&BOHSYY

and a data selector 748L6157. The FD3OQ7 1/0 ports are

Pin no. | Pin name Function

Pin no. | Pin name Function

¥l Q Data ReaD strobe
#2: Frame Sync. LOCK




7 D PORT
Pin no. | Yhen QDAS is "L" | When QDAS is "H"
() kD3 SRS 1
@ K 385 D See the KDCB
UE] K L42 description.
G KD 0 K4
@ QORE QDAa
@ ok QoAb See the DCOR
63 QDEL QDAc description.
@ ("L") led
V KEY MATRIX
Key KD4 KD3 KDZ KD1 KDO | Key ¥D4 KD3 KD2 KD1 KDO
PLAY p 0 0 1 1 PLAY* 1 o 0 1 1
PAUSE 0 0 1 0 0 PAUSE® 1 0 1 0o 0
TRACK REV 0 0 1 0 1 |SLOWREV 1 0 1 0 1
TRACK FWD 0 0 1 1 0 SLOW FWD 1 a 1 1 0
OPEN/JCLOSE O 0 1 1 1 [REPEAT 1 0 1 1 1
STOP 0 1 0 1 1 |TRACK REV® I 1 0 1 1
DISP 0 1 1 0 o |TRACK FUD* 1 1 1 0 0
MIN REV 01 1 0o 1 PROGRAM 1 1 1 0 1
MIN FWD 0 1 1 1 0 |RUWN 1 1 1 1 @
MEMORY 0 1 | 1 1

* marked keys are located on the remote control unit.
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3. UOther Functions (Loading Circuit)

Z9 1s an IC used for forward and reverse drive ot ths
motor by 1TL control signals. The loading moltor an a
series resistance RBS {&4,8-phm) are connected bebtween pins
2 and é&. When an H level =sional from the microcomputer is
applied to pin 3, pin & is switched to +12V and pin 2 to
GMD, resulting in the disc table be moved in. I¥ an H
level =ignal 1= applied to pin S, on the other hand, pin 2
is switched to +12V and pinp & to GND, and the disc table
1s moved out. Normally. pins 3 and S are at L level, and
pins 2 and & are both cpen-

A protector circuit is usen to Setect anv dangerous
situation (such as a firzer BHeing csught while the disc
table 1s beina slid back into the set’) and to subseguently
stop the loading moter. buring normal leoad-in operations,
the current passed throuwgh the loadina motor is about
100mA, resulting In a voaltane of 0,48V being generatesd
across both ends of the 64.8-ohm resistance. Wk a1s

used to adiust the voltzge between TP& and TF7 to 0.4V,

I¥ an abnormal condition arises and the load is increased,
the counter electromotive voltage 1z reduced, resuiting in

an inerease in the currsnt. The B9 transistor is

- 38—
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consequently turned on. B10 is turned off, and pin 13 of
710 is switched to L level. The flip—+lop, therefore, is
inverted and pin 11 of 210 is also switched fo L level.
Fin 3 of Z10 is switched to H level at this time,
resulting in 011 being turned on and pin 3 of I9 being
forced to switch to L level. In this situation the
lezading opsration is stopped.

The curremt is also increased when loading is first
started, and thi= could be detected by mistake resultinag
in the operation beina stopped anain. This 1s avorded by

turnine E10 on by a pulse signal 'cbtainsd by integrating

the leading =dage at pin 3 of Z9 and passed via DS. And to
prevert a similar occurrence as a resuwlt cof the #1ZV laser

digde power szupplv being, spplied if tne disc table catches

the rubber etdge of the shaft when just about z11 the way
irny the L level on pin 3 of 210 1= kept fised at L lavel
by switching pin 2 to H level by 12V applied to the +12V

IN pin.

While the clamp svntch is being depressed, BB 15 on and

the disc lamp liaghbts up.
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DCDR

The DUDR hoard is divided into seven main blodks.
1. R equalizer
2, ATC

3. RF detecior

-~

Clock sampling PLL

wn

Syne and data separation

6. Error correction and jitter absorption

7« Disc.drive
Due to che relationship between the pick-upospatial freguency

characteristics arnd pit dimensions, the lew freguency comparents

of the RF signal detected by the pic

—~up and amplified by PREB
ave altkenuated gmore than the high freguency components. Therefore,
the amplitude characteristics are compensated by the RF equalizer
with flat delay characteristics, thereby forilng a silgnal which

15 €as) demedulate.

The EFM signal thus Farmed i then converted ko TTL leyel by the

A'C circuii. The RF detector circuit is employed for mirror surface

wclion and PLL OFF purposes. The ZFM signal cohverted bto TTL

level (EFM2) is passed to the clogk sampling PLL circuit which in

conjunction with a VOO circuit samplzs PLCX signals. The EFM is
armivated by the leading edge of the PLCK signal, and the waveformed
sigqnal (ETM]) 1s passed together with the PLCK and EFMZ signals

o the Syne and daba separavion LET {TC3178F) where BEFM demodulated,

cede demoduiated, apd CLV contrel sicnals are sampled.

The demodulated data undergoes error cocrrection and jitter sbsorption

in & zorrection LBT & RAM before being passed to the AUDP together
with clock and serial data.

Furthermore, freguency and phase serve conlrol signals are generated

by referrence tlock and playbick frame sync for dise drive at cons-
tant linearity.
L. RKF BQUALIZER

Because of the optical frequency characteristics, the hi

Equency
components of the RF signal obtalned by the pick-up are altenuated

more than the low Ereguency comperents. The delay time, however

remaing o

banit. For this reason, compasation jinvolves boosting of

only the high frequency components at constant delay.
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The high reglon increment phase delay circuit is formed bu Q1,C2,R4

while the hign region increment phase advance circuit is
formed by 02, R&, K7, RG, and C4, This enables a 12dB/oct high

region increment and flat delay RFEQ to be achieved.

MRKC 7%)2197 700.00HZ
AC=) HMAG 13,7168 2dB/
B(#)IOLY 236ns __ SOns~

Delay 50ns/div

Gain 2dB/div

Delay 50nS/div

Gain 2dB/diwv

since the P signal played baek from disc contains very few components
above 1MHz, the veglon above 2,2MHz is attenuated by C3 and Ré. The RF
eguallzer gain in the vizinity of 200kHz is about 14dB, and the RF
level can be adjustad te 0.3Vp-p by the PREB VRL. Therefore, the RF
signal standard level at the Q3 emitter is 2.5Vp-p.

The RF EQ input and output waveforms are shown below. Equalization
enlarges the central diamond shapes [eye pattern) in the amplitude

direction, therehy creatly improving the error factor after demodulation,

- &=

'. E!ﬂ:‘ CJ ‘“ =

P9.99.00,9.0.0.0.1
X ?;‘t_'tfufaf,’ofo‘ofo‘.i
F2 PR R AN

L

Bafore egualizatdon After equalization

1.0V /div
0. 5u8/div

27(172)

SPOL RUN

The EFM DSV (Digital Sum Valus] is zero. That is, if the

dise

recording waveform is malntained flat for a leng pericd of time, BC

components are elinlnated, This fact is one of the special features

of this demodulation method.

The ATT ci

eally dur

is of this theory.

> Lhe €

ciroult, the tliresh

feedback is apolled vo this circuit so that the EFM eye ceater corresponds

with the threshold wvéltage.
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sat thHe aptimum threshcld level avtomati-

1S an operatlional AMP in this

y ke considered as Veo/2. Hence,




A A
T Eye center
®

IE the DC level 'of point A is assumerd to ke at level.i.n respect
and 10,

to the ecye center of the EFM dnput, the H duration an, pins
and the L duration ‘oo gins 4,12, and' B §s increased, resulling in

point B becoming H. AS a yesult, the EFM signal is “raised", and

the eye center msintains equilibrium at the threshold voitage.
be at level @

d ko peint B, rasulting in the FFM si

Converselt, 4f the BC level of point A {5 assumed te

an L voltaye ls o) 3]

belhg “lowerad"; and the eye cenver maintaining eguilibrium at the

Ehreshold woltage.
Since the actual H¥M signal mainly contains spectyrum components from

the low Treguer region {avound several kHz), a better error [fagtor

ave handlaed. with

can be expected +f only low Fraguency cauponent

scratched disos, however, overlapping with low fregencies caused by

seratchnes will =FF “ha BF waveform, And since CIRC error correction

will no longey e oossinle, Intarpesl evious value hold are

generatel, regultinig 2o 3 certaln amow deterigration in the
quality of sound,

To’ counkeract this, 3 small AT time e used’ to o enable tha

control o cope with any changes during & drop-ourn. Hut setting the

time constant at Loe law a value will rasult in & poorer error factor.

The final walue should be decided zfker al consider

and the B.E.R. Yhe EYM wavefnim a defective disc is shown below

with the aATC

cuit boln on and off.

And to prevent the A1C circudil from operating when tlie

1Tl Ly Z13, Z13 1s enabled by TNFOCUS

Cn, operation is

ATC operation.

18 switched

ta commence

ATC OFF ‘Top: 2V/div, Zme/dis

y/div, Zms/div

Bottom: 2v/div. 200ps/div Borttom: 2V/div, Zaﬂ}lax’djv

ocamputer moves the tarriage

target address,

buring thes=

TRLENS ng on

1zad-oult track

operations, the beam spot may somet

onto the mirror suri portion. And =3 slgpal is no

longer generated if this happens, the spindle serve will proceed to a
runaway situaticn. o avoid this condit:on, the microcompater must be
able to reverss the carrisge direction and return it to the signal

the dige, For this rezson, an KF detegtor circuif is used

B

portion o

rn dernct whether the carriage is on che information area or the

1 sent ta the EVOT

mirror surface postion, the detection result bel

board as the RF(EENS

hnd Lo ensure that BY

and cilher cimilar factors, the microcomputer

sffected by eccentr
Lo slapse following reception

stops the carriage after alli-w

of the "RF present" signal.
t.ig ORed with

The RP signal is dlso sont ko the BLL civeuit

FSPS to control the G terminal. The reason far this is to keep the PIL

in hold status when there is nc RF sighal, thereby preverting any possible

L:1




misoperation.

fhe microgomputer also ghecks FOUS LOCK, VELO and RF(SENS) periedically,

o is effected by external vibration or shock

b mode, the sérvo is stopped immediately,

during playback, pause, or #ear

The ‘camparator referenos woltoge s about 2.IVDC.

Turlmer playback,
3.0V min, when scanning,
1.0% typ, ehen on the mirror nortion,

and D.BV typ, daring step mode.

4. PLL Circull

This compasct dis.

circuit is le ciock conponent (4.32168402) of the edge

information in Ehe rlagbmck srnal, the ohitzining a playback

clock (FLCE) « dJata ¥ thru W are read,

and this mezng cthat Aata o read sven 1f SEOL i3 nob

complersly lookes Tz rmatinn genevated by plavback clock and
¥ pray

Fepsreted by the master cleck

the inf subje i Lo phasa

14

domparison, end spindle Serwo @ servo applied ko control the

amount of Jitzes Inforpration. Although & narrow zone

¢ intake time

is prefery

if the zone is too

and consega

NAITOW. a5 much as poss

deterior

within the ra

The next problé with misleeking

other fixed patte: lopking prevents

cauged by lead=in

detection of the Frame syne. If thiz happens, the sgpindle servo

4.3z18MH2.  In other

mislackad Sraquanty hstom

rotates so that

words , boiow 4.3218M0z. the actual rpm speed,

€ SEIT L
cr if locked to spuri Hz,; the actual rpm

speed.  And since this

speed will be s than the

prevents data From being read, a means of restoring the system from

these conditions mmst be considered.

n
\

leading edge nof vhe playback

With the %y
clock (PLaK) obtained nry £ Lput By 4 serving as the

ey level wavelorn signal

ignal (HEM2) convertes

output,

by the ATC eircuir s SYNC=SEPX & 516 BEM IC

MLK detect OWrpar) is returned

The frequency erro

from Z1 to the FLI

ited to. the

ration botw

The result of a NOR <g

t LOW) u s keep the TRL A hald (open;

input «

atatus. Whew thors is ne RP or whon an hunting stattas, the LG i

[

e when drop oubs

put inte held status te stabilize Ene PLL

(up/down at HIGE impedan

ty moede, the exler

when in =t

FSLOCE Th C 0 level, Therefore,

witched

LOW .

€13 #s ON, and

te &L (8TOF) . fal

wed by the MO pin (pan

to H. 7ind since ®F is f, the ¢ pin of %3 (pin 11) is switched tc L.

sk to the minimus

tHinn Eroaue

Tiig results in the VOO esoilil

freguency (about 13

itifts the carriage

When the TLAY butn tle micracomputer

the switeh

autwards urtil the INSIDE awitch ir released. As soon

n

and the "lens up

ig releass!, Lhe @Girgrage &

upplied by SVCT Z3

operation is commenced. The FE LO

Lockad.  SPOL en@ PLL operaticns are started

once the

by this: £S5 LOCK.

~tion by tha play (H) signal

The SPDL

fox about arted up by the

Lije SPDL forward.

and RF detecticn

wh

n the

=

results in
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POWER ON—»

BLAY —»

le— Qarriage feed until INSILE

TMO descripti

The TMD is the result output of Cco

wparison berween the TMFZ signal
freguency information and the PLOK frequency. Ti the EFM2 signal
cbtained from che pick-up is lowsr than the playback clock, THO is
set ko H to decrease the Y0O. hAnd Lf the EFM2Z signal ls higher than

FLCK, TMO is set to L. When moze or less egual, the three high

impadance oulputs are abtair The TMO cutput conditlons include

the (‘1} play/stor (p/sk, @ TMOE, and @‘I‘M(‘S and TMWE pins.

@ess iplay/erop) play | STOP
 is alw

Whenever stopping,

the VCO frequency is

g8t i« Llowest

loop entry.

EFMZ —
T MAK DET. — T MO

1T

TMES I TMOE

THES play/STOR
3 3 2 L = Order of priority

RET.E)

The TME output ie

o' Bi=Z (hich impedance) izrespective of

the resuit of internal detection when an L input is ap;

pin. This ¢

the P-01) to prevent D outp

. when in hunting status.

plied Lo the TMOE

nnected to FSPS (which corrssponds tou GTOF in

r

G imes. (r-Max

To prevent cutput of TM) by mistake, the ootput is obrained only after

high/low is detected a specific number of times in succession (seven

when L and, four when H) . This pin connected to the SCAN pin of

the midrocempuler, Lhey

add=d sction against the effects
of miscperation

THWE QZ—EA)( dotect

When T-MAX is coun

This cirouit is oo

ATT is active. Normally, the zone is narrow. ()n':‘.egljr:ﬂtl}i,

ie used during playhs

saarcl, and pau

mo

» Li+]l being used onily

during cutpus of the audic signa

3 generatian

walves the gencration of input BFMZ leading edge

oulses which are passed (VL

zge inmtervals
are sounted by PLOK. The result wheon the maximum among 256 leading

&ldge intervals is reas

EFMZ :X'-’——X: :X
ose L1 1 [L
coc OO OOOAMNT

although track

the cutput.

o heaon as when OPEN) , and the detected

EFM2 EBignal ds subjeck to forming in ATC befors being applied to

the BIL IC, rotation is still siww and the frame syne cannet be

B, Us 4and Do are switched to Hi-Z, and

THO becsmes H Because of tke slow ratation. In thie condition, the

peed after the internal

SPDL, servo oper. s &% 28 to ingrease rpm

sync (PLCK/58) Jscampar with a refarence for serve dpplication

purposes. Since TMO is H, ¥ moves In a decreasing ¢ ction, and

is switched to Hi-# when the differsnce from theé BFM2 where the rom
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speed i inereasing becomes

If the frame sync is derected during this operation, FSPL becomes LOW,

aml tha PLL IC commences PLL

If the gpind Y

speed is increased ithent che frame sync, TMO becopes T,

and PLCKR is increased, ve

becoming n

during this p the zpindle

servo applies |

Cansequently, Serve i TMG fee

+ 0.5PICK range, that is 4 4+ 196kHZ, This
be thought of 35 much r as bhe syne servo in the P=Dl. And
in reference to tho PLL systoms 1t aan he siderved similar to

sweeping in the T=hl.

[Condition where frame syno patta

nmaot be detacted]

1f this frame s t the disc Is rc

bhe ¢

ated so as

adjust PLCK to the 4.3Z2108Mrz + 200kHz range by the SPOL serxva.

This operation lp e BFMZ and PLCK approach each other, and

when the differsnoe v lesg than +51kEz, the freame syne

can be datec

& 1s switched bo LOW

and TLL operation is

The PLL consists of a phase campsrator, a loop Filter. and a vCo.

Output of the result of phase comparisons is obtained from pin 7

{Up out) and pin 8 (Down out). The two output values from Up out (Ua)
are Hi-Z and LOW level, and the two output levels from Down out (Do) are
Mi~Z and HIGH lelel. In other words, when the PLEK phase is ahead of
the EFM2 input phase, the Do pulse width is greater than the Uo pulse
width, thereby resulting in rhe VOO phase being delayed. 1L om the
other hand, the PLCK phase iz delayed in respect to EFMZ, the Uo pulse

width is grealer than the No pulse width, resultdng in the VOO phase

being advanced, This operation is executed at ' each 2 edge.

The point of EFM2 changz can be readily synchronized with the PLCK

icading edge with the PIL in ed statue by VEL (PLL OFFSET) adjustment.

(Variation exists in this volks

e with, different ICs and different sets,

V) -

and has been found from experience to'be about 2.7V for vee of

wn
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Since BFM2 is a self-locking system, reading error is minimized when the
EFMZ change point is synchronized with the PLCOK leading edge. And VRL is
adjusted ro cancel the offset due to differences between the Us and Do
output levels.

{Because of tHe high impedance at Uo and Do, note that the lock status

can be ra

ced due to lintegration by capacitance when touched by probe
ete. during normal status.)
The loop filter consists of RI7,R38,E35,016,R42, and CL? to ensure that
the prescribed PLL characteristics are attained. When Uo is L, an inverse
phase input is applied te pin 2 of %3, resulting in pin 4 becoming W and
the VCO oscillation frequency being increased. And if Do becomes H; pin 4
becomes L and the ¥C0 oscillation frequency is decreasad.
The VCO is a clamp type escillater where oscillating frequency is altered
by “#pacitance changes in the D3 variable capacitor. The VL1 variable coil
is adjusted to obtain a freguency of 4.3218 x 10%¢ 4 = 17.2MHz when the
voltage on pin 1 of 26 is about 5V. When the TLL is locked, the cscillation
level at the emitter of Q7 is aboub 0.5Vo-p (typ.).

|Release from mis-lock condition]
The EFM signal becumes a fixed pattern at unrecorded sections such as at
lead-in, lead-out, &nd between tures, and a strong frequency spectrum is
generated in the yicimity of clock freguencies in addition te clock comp-
onents. In this case, the frame synt pattern cannot be detected. This fact
is utilized in the P-Dl to release mis-locked conditions by Forced
sweeping with GICP at H.

When a mis-locked condi n occurs in the P-D70, the FSPS (Wiich corresponds

to the P-DL GTOP) is switched to #, resulting in the PLL bheing held and
the mis-locked cendition cancelled by SPOL "disturbance".
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5. SYNC-SEPR & EFM Signal Demodulation After the detected frame syne is applied ko the gats with a fixed

The major features of 21 (U£A178F) are listed below. detector mindow, 1t is compared constantly with #n internal counter

d. Frame sync pattern deteotion, protection, and inserkion sync which divides FLCK by '688. When tha frame syne is within the

b. EFM demodulation detector window but there is clock Zigplacement (Lit slip) between EFMI
<, “Sub-code demndulation and PLCK, the counter sync is preset lorcibly to the frame sync to

d. CLV eontrel sigmal generacion [AFCO; APCO) prevent continuation of the: misaligned staktas, The counter syne is

. PLL control signal gemeracion (TMD) thus generated at rhe seme timing from khe nexl frame syine (see Fig. (A)
(This device handles all tlie functions of the C¥-7933 and half bhe below). The width of the detdctor window can be altered by the voltage
functions of the CX-7934 uged in 2=Dl). applied o pin 42 (WSEG, H: #7 PLOK, [ #3BLCK) .

2. Frame sync detection altheugh the counter sync is always generated once at the 588th PLUK

count, the syno patiecn may not always be detected due to drop out ein,

and ‘the Fram® sync may fail to be generated. If this happens, the

————— 0 Fslp
EM‘HE r——-_-owsgs ; FSLO pin {pin 55) is switched to H only during that frame. The counter

5"_’“— UET. sync output is Subseqguently obrain withont any special operation being

LOCK NIgEEW SELECTOR executed (see Fig. (B)).

- INBICATOR
EFM1 O : t+—=OF5ps
10 position, and the frame sync is gengrated outside the detector witidow,
PLEK O- /588 SELECTOR ESBL

4.3218%1z ACOUNTER ESGM

If, however, there is a wvery large displacement from the expected

that sync is disregarded.

14tos Wesm
ROM OeCopes REGTSTER If the frame sync is displaced from the detector window for X frames,
T COUNTER & :_—'{) PGFS

TIMING GEN. | MURE pin 51 PEPS is set to L gnd the internal counter sync is presat at the

fiming of the asxs Frams syns ¢ ig. {J)). Presetting of this

ecounter syne ls executed irrespective of the detector windew position

[the window gererator output selector being switched by FSPS).
These X frames can be changed to any nmber from 2 thrit 12 by input

of ESGL and ESGM to pins 45 and 46.

Reading of the EFMI sgignal is executed by the PLCK trailing edge in
this T€C, bulk since the HFMI signal is data reproduced from disec, any
change in data in the vicinity of the PLCK trailing edge dus to drop out
or similar occurrence may result in incorrect raading of the data.
Therefore, the phase of the FLL cutput is adjusted so that the PICK
leading edoe comes at the itear of the position where EFMI changes

Gan occur. &o after latching the EFMI data st the PLCK leading edge,

the data is vead at the PLOK tralling adge .

The EFMT signal r=ad in thiz way i first cosivarted into an NRZ sighal
with changed data points as 1 and other poirts as 0, and is then passed
to a 23-bit zhifr register where a resultant parallel output is passed

to the frame sync detector.
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and to enable rapid re

sync is locked.
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M1

B
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R
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prote Lhese frame syncs is switched to single
siher wigdea. frame fead is strenuthened against

5 out by a delscbeor winsey width of +7 bits and a frame

ryal of 12 frames. And during search operations where

roached while reading addresses, the detector

to #3 bits and the frame protection interval

avoild loc incorrecn

nes due to drop ouot,

lease from incor

syne lock status if such a

Onee the frame syi

FHFS signal

can be dete

and the M

freguency ((7.35kHz)

signal whieh coun 17 m the

I frame inte symbol unlts are chitzined a= outputs after synchronizing
4
with the inte countar sync.
|
I Ir.. EFM demodulation
Although a separate outjal shift iigter 15 passed
ke a 14-bit registey, d gl abt & Eime dt MWRE
timing. 7This latched data - B conversion in the
internal ROM, th izla cne symbel at a time &c
| the same origi as FEM modulation. Each symbe
apart from the control L5 passcd o B-hit s wonnedted
o the data bus in preparation for RAM writing. The register output
‘t {data ‘bus) 1s three-st: output he laced on the bus when the
P

enable signal BOON

impedance.

¢, Sub-~pode demodulat

ritrol

50 and S1 whi

specific patterns whi

BEven

synchronized by the S

Data transfer with &h

Cona thru GPAd, QDAS,

for data reading, (DA

indicates that new da
©Z a CRC check thus i
witn QDAS at H, a 2
bits of data to he re

nuaber, MIN SEC, etc

In okher cases, the cutput is at hign

ion

data forms one block very 98 fr the suby-coding

te the partition between blocks in

a sub-ecode sync déte

an

51 the sub-code O output is

1 &% f FSLO 43 at L.

1y

& microcomput iz executed inm 3ix signal lines

and 0ORD. Mhen the microcamputer is at the timing

8 15 changed to L and (DRa is read. an H leval

ta has b An I level in DDAC as a result
ndicates that there are mo errors in the data, and

~puise input IE ap to QDAD to enable 4x20 = .8G

ad. Im this way, the cunber of tracks, index




One: of the features of the CD player is the absence of wow and flutter

in the reproduced sound. This is achileved by regular D/A operations

Subcade Q Data Read Timing Chart E based ‘on a stable crystal oscillator master clock. In other words,
——=Hiock N——f=— Block N+l——— playback data obtained fram the rotationg disc where wow and Flutter
e il ; . :
=—na data ig generated is written in 3 RAM based on the playback frame freguency,
blay q ¥

sug 6::2% MTEX mnna 3 | and then read out agaln a3t timing obtaihed by dividing the master
i ] A

| clock, thereby eliminationg the wew and Flutter components.

QURE I J I This necessitates the appli

20 1 z 3 of the playback and ma:
awo ___ [ nn J . . ,
i in the RAM information. Thercfore, phase servo is appliad by dividing
(UAa-d }(— INDEFINITE oan-3)4-7 X &1 Yiz-15
Q0Ea [
QUEL ]

tiom of a

=rve to match the phases

vr clocks to svoid excesses and deficiencies

the master clock by the playback sync (PBES) {using a division factor

N of 12 where 7.35kHz2/12 = 612.5He). HAM status is monitored by Lhe

DTV+ and DIV- pins of 22 (TT8178F), feedback heing applied if the

jitter abserption memory cccupies 43 frames out of 44 frames, the

phase serve being applied so as to absorb the jitter. The contrel
Hlock N-1 Block N ——————
ihit Error ibit Error(Data)

(CrREC)

gignal invelved in this operation is APCO. Since suitable dumping

characteristics cannet be ebtainsd by phase serve alone, the gpindle
. . motor iz driven after mixi vith a uen o 20) .
4. GV opRERoel sighul ‘gensrardon en after mixing with s frequency error signal (AFCO)
Since both the AFCO and APCO outputs are pulse width mogulated, the
mixing follows rectification by {2 = 340Hz gecondary Butteryorth

A.P.T.

(&3
-3
~
=

B.4572 mu
6. Error Cerrection and Jitter Absorption

The main functions of Z2 (TCILTYF) include jitter absorption from the

32 symbols of data received from TE7178F, gensration of address signals

LS 0 RAM ADDRESS GEN. for the RAM where de-interleaving is executed; Cl and C2 error detection

and correction, and average value compensated data output control of data

N SELECT DIV+ DIV-
N=3,4,6,8 an=0,41 ,42

ad.

which cannot be cor

(This device handles half the functions of the CX-7934 and all the func-

L e . N !
tions of the CX-793% used im P-D1) .

Data is received via the data bus shown in the accompanying diagram, the

read/write contyal at that ime heing controllsd by the B/W signal. The

data address resets the program counter at the trailing sdge of PBFS,

start addres

L and sets the micropre , the addresses AA0 to AdlO

baing passed toc the RAM address. At the same time, error detection and

correction calculatinoms are executed by CI and C2 CIRC codes. If corrections

=57 - - 98 = ®



|

are to he made afler campleting caloulat

the relevant data and

adylr

are g Lo the RAM wike

uhe XAM data is rewsitten. The

error sl

s At ‘that Lime is written at s poinber corresponling to the

RAM gata, resuliing in the

and addresses also being passe

ta the fAM wHers they are sowritten. &nd the manitor output which

checks whetth

enrrectlons are cxeouled

EpE at DRST.

oorrpeting docoder can corrett arrors

UE te two symbola

symbil s

tioh is made in symbed
unifts of el

baks of data,

Lfrane of int ring is applied

per symbol as the recording signal, five symbals of error data will exist

in ona frame of the

ecorrastion by the OY de gr is no

73

longer poszible. In other wards, if Uhére are more than 56 channel bits

lapprox. lips, or approk. l6am at

-24m/s Linear speed) of drop oul,

correcting by the €1 Ader 35 fot possikle,

Where there are Uye

2ol symbels in ope frame, error pointers ars

placed io all 28 symbols apart from the frame P !

1ty &

incorred)

correcting is alse possit

at the same time that errors are correctsd.

Blrnough correctis

1T NoE e

itad Af thére are syrors in more than two

fior errors deteatsd by kthe ()

Given ln the following diagram,

pBOO-57
OATR 805

C1/C2 ERROR COR
FOINTER GENERAT ION

C21K TEs)-2
DATR FOTNTER

ADDRESS GENERATION H00=15

LONTROL BUS

R/W
PBFS

PROGREAM

MICROPROGHAM COUNTER

- e
2 o =
e 1
= Y
b= v = =

Mo Cl data corre | Ko, of Cl polintey
Q nUne all @
1 leymhe] correct, all o
3 Zoymbol correct. all 1
more than 2 nune l all 1

IS, ermor pointers aro placed n all 28 symbalz. The error lagic table

The £2 error correction deccdar is hle of vor king arror

te three symbols in a single corraection block {28 symbols) excluding

the Tl correction B parity. The corrcebion opezatlon is exccuted in the

same way as in mhe O] sler, and use of Ol error pointers detecked by
the ¢1 decoder nurd accurate corsecticns to be made, UIn C2
af dala pey Frime 1s subject to four frames of

an b2 corrested By the C2 errox

corradtion dacoder dength

fiar divn suts of Up to 12 £¥ames

ap mately 2. 9dmm ot @ line revorded signal

on dise.

fn external © are added Lo master

CSONALGE whd capacih

clook generator: smlting o the generation of an By 2Miz master

zlock fox

clock si nal serves as the basi

£ prror wosrection, intercolation,

to amd read from vl RAM e common datal ks,

The RFAM is a write regiisstl,
for s a1l res decoding
GoNE Tar meading data while nterleaving, and

cantrol and scuual FAM  addr ihg for

to write data inte

WRE is passed From

PCOLTE tu TO1TS,

TC9178

Lo =pable odtput

wo The FAY to put the RAM into data

and B C

wirite status.

Although RAM data writing ie executed in symbol units, data for €L and

C2' corrections is read feom RAM 72 following HAM data writing

during a single wyite cycle.

éing of dala for this purpose isiachived

by sending B/W Lrom TC7L7S 1o tha RAM. The RN addrs

ng on this

3=

1 s

aceasic sending the address specified by the RAM address ge

rator in this IC tw the RAM, when erroy data is corvrected, the coprect

data is rewrlitien at t} address whers the syror data 15 stored, and the

error peinters indd ults of ths are written, The

ting the

@ has been executed are read

data and error poinle whare C

carrec

F

om the BaM into the TCIL7Y interpo ion circuit via the data bus.
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Errors which cannot be correctsd by the C2 correction section are passed
onte the Interpelatlion or previous value held sections. Data which still
cannaot be corrected is subsequently subjected to & combination of direct
averaging and previous value hold as indicated in the follewing table,

depending on t status of the dalka.

Lnti Ln _ Dutput Odta

MSB M5B [L%8 MSB | M8
-30dB| C2Ep| C2Ep| -30d8, C2Ep

a X a Ln Direct
Ln{MSB-BO Direct
fLe-1/2)t{Lns1/2) Average

Frocess Cantents

{Lr=1/2)4{ Lty (MSB-00) /2] | Average
Ln-1 Pre-value

]

1

1

1

1 Ln-1 Pre-vaiue
0 {Lr-1/2)+(Ln#1 /2] Average
0

0

0

{Ln-1/2)+(Lns1{MSB-EN)/2] | Average
La-1 Pre-value
Ln-1 Pre-value

e | el |5 | e

= = |o |x = |=

SER S (T S| LS B (Y :<]x £
al |

¥ M52 -30dB Flag indicating that MSB 8-bit dota iz greater than
=30dB from the maximum Tevel or nat
"1" indicates that it ic greater.
V M5B €78p ----- {2 Error Pointer from M58 side “1" ; error
LS8 C2kp =---- €2 Error Pointer from LSE side "I" ; error
¥ MSB-80 - LSH sjde data is "1000 Q000" ; Central value of B-bit code

Although this LSI is capable of both parallel and serial cutput of D/A
coverter data, since the P-D70 employs a serial-in D/A converter, the P/S

SE pin ig set to H Jevel for 1s-Lit serial output.

When a 64-frame burst error and jitter absorption memory "buffer over"
status are detected by the mute signal detector cirouit, =14.5dB
attenuation is applied to the output (RT-3)/{MUT-01) . And 12dE attenuation
is also applied digitally during audio output FF and FR modes. (AT-0-2)

In this case, datea compensartion is switched to partial compensation (ALGC

pin) to minimize deterioration in the cuality of sound.

In addition, the microcomputer maniters ¥5L0, and if it remains at H for

16 consegutive frames during playback, MOT-1 is set to L andoods of digital
muting is applied. And if it remains st L for 16 consecutive frames, muting
is cancelled. Muting ls aspplied momentarily during search, pause, and stop

modes .

7. Disgc Drive

C40 is charged up by the TH fOLUS sighal diring stand by as indicated in

the diagran. Whien IN FOOUE is exeécuted, the voltage on pin 3
of 28 is dropped to -3V hy C4C discharge, and the spindle motor is
aceelerated For about ©.5sec (Which corresponds to the time constant).
The %1 frequency sesvo opgration is scarted by the TN FOCUS signal { but
the phase servo APCO skill remains inactive and the pattern is fixed at
duty 50% at this timel. The EFMZ frequency applied to 21 is still low at
this stage, and the sync pattern camnot be sxtracted. Consequently, the
cutput PBFS (pre-bank frame syne! s obtained by dividing PLCK by 538,

and since the PLCK is fiwed av tre minimum freguency by TMO at this stage,
the Erequency is 13MHz + 4 = SBE =

5.5kHz <€ 7.33kHz. Uocnseguently, the
frequency error AFCO ap: 9 &0 as to dnerease the rpm speed, that

to shift duty towarsds H.

hs the spindle is accelerated, the EFM2 frequency is increased. And

the EFM2 clock freguency is : azed passed the frequency fixed by

the TMO commences aperation. The frame sync pattern is subsequently
detected, F5PS is switched Lo [, and PLL operation is started.

Although the frame sync patiern and the playback PB¥S are detected, the
EBFS freguency i8 alsce lower than 7.35k#z, and together with the accelera-
tor circuit, the SPDL 1s rofated in the dccelerating direction.

When the playback PBFS reachss 7.35kHz + 5%, DMLD (disc motor lock

detect cutput] is set to H and Lthe phase servo commences to operake.




mﬂﬂm ‘.i Rawer on Playback

‘!'ﬂ“ : Top: FLL  1v/div

Bottum: FSPS 2V/div

He S0ms/div

¥SLDY pratically the sae,

The phase servo is switched op within + 5% and is reget within + 10%.

Therefore, when the VO control voltage [s eonsidered, 7.35 x 1etx 4

3
% 588 % 1.1 ¢ WGY H=, apprex. 5 F 2.4V lock-put, 7,35 % 107x

4 x 588 x 0 5 % L% He, spprox. 5+ 1.2V ; lock-in can be considerad,

When PEFPS is defected and acceleration iz increased, PBFS exceeds 7.135kHz,
resulting in a change to decolpration. As was mentioned eavlier, since
reading is poss as long 45 7 DATA locks PLCK amd BEM2, data is read

and TOC search mrd

Top: PLL 2¥/div
Bottom: FSPS Sv/div
H: B00ms/div

Inside to outside search

Top: PLL 2V div
Bottom: CARG ORIVE
H: S00ms/div

Inside to ounside search

roh sequences, the carriage is moved to the target address by
track counting. TEEG 1s O/L at this time, and carriage movement is fast.
PLL operation, therefnre, is contrelled by TMO. In this status, SPDL rpm,
speed can be changed, if seomewhat reughly,. If the carriage stops, the
frame sync pattern iz detected, DATA is read, and the next gearch is started
involving mult mp and playback.
When in stop mode, the IN FOOUS signal is set te H. As a result, AFCO is
set te L and APCO to BO% duty. Although the P-DI was equipped with a short
brake fur stopping and a mechanical brake for eject purposes, the P-D70 is
equipped with an electrical brake {and has nc mechanical brake). When
IN FGCUS is at W, 112 ds gut off, and Q11 is turned on while C4l is being
charqed ap (time constant of (R70+VR3) //{R71)). Since AFCO is low at this
tine, a counterscting brake ds applied to the SPDL at this time. VR3 is
used to egualize the stopping time at the inside and outside tracks when
whe SPDL load iz light.
If focus is lost due to shock being applied to the set, the SPDL is started

sequence Lo ensure proper operation.
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TC9VIBE Pin fimctions
==ocur | Gin Fumctions

/0 Functian

1 Phase comparate selector irnputs.

1 Fins for selecting the phase compardsen frequency for the APC
signal pencrater circuil wsed in CLV eervo canbrol.
& g

Since PCSA de "L amd PUSH 45 "H" du F-DY0, the selecred
FSLD 55 1 Z f frequency is 612.58z,
PUFS. 56 e SYNC PLL FREQUENCY i Cantzel dnput signal for increesing the phase comparisen
SEPARATOR CONTROL SIGNAL > .
GENERATOR reference frequency in the CLV servo control APC generator.
| 26 vss Cipnected to TCO17SF DIVH(65p).

=
CONTROL TCa178F SUB COCE §
STGNAL DEMODULATOR

GENFRATTH
4 CODE P

DEMOBULATOR — ] Divider Control Inpuc,
Selection of the variable guancity which controls the above

BOEN _ B6 SUB CODE SIGNAL fréquencies. Conmected to GRD in B-DI0,
] DEMODULATOR e 1/288 + 0.5 4F pin is "L and 1/268 & 1 45 "BN,

MARE
IMRE 67 21168z clack input. Camnected o TCHL7OF CRIN(SEp) .

reference fraquency dn thé CIV servo control APC generarar,

I Cantral input signal for decreasing the phase comparison

Conneated to TLYI79F DIV=-(bap),

Voo &1 SPOL MOTOR CLY SERVO CONTROL ) ‘ Test input pin. Nommal operation when pin ie at "H" leval
——— ] ROTATION ENE]
OETECTOR SIGNAL GENERATOR or when open.

Laphasis status decfsion output, Desemphiasis is ON when

= 1 i
pin 1s ar "“i" level.

& - 2/t audie @hannels avicching decision output.
|

2 chamels vhen at 'L" level, & channels whes at "E" level.

Spindle motor FG pulse input pin, Cennected to GND in P-D?0.

Selection of | or 4 FG puises per revelution.

Connected to GND 4n P-D70.

Selacrion of whetler FG i5 to be used or wot. Not used when
pln ir at "I level. Cimnected to GND in P-DJ0.

ARC Comtrol Gate input.

Input pin for switehing CLV serve control APQ generatar (N
and OFF. Whea at "U" level, generator is suitched off, and

the APC output 15 fixed ro zero phase difference (50% duty).

Spindle woror lock detedtor output, Pin is switced to "H"

level when s=t by the FF output which is set when the frame

sync signal frequency 45 found Lo be within + 5% (or reset
Lf the frequeney is found to be greater than + 10%).
By being coannected to APCG, the output is used in AFC block

control.




TRITSF Pin Functions

Fundtion

TCHITEF

ncr ions

APC sigral output pini PDurput xignal i3 obtalned as PRM
(Pulse Width Modulation) slgnal.

Funeciun

#lanal g =ignal Letiun
ef grror judze [ an the Inpot sub- signal 4, the four
bics of datd &t Che MSE end 2 in QD4a chru QUAd, and
the putput e switched to “H' level to enebls vesd L,

Fot used {n T-D70.

AFC signal output pin. Outpur signai is obtsined as FWM
(Fulse Width Modulation) signal,

Play/Stop selacr input.

Pin for switching the OLV serva contro! signzl on and off,
Pin 1z ser to "H' level during plavback, and to "U' level
during stop mode, Tvesulting in the AFC output being fixed
ta "L* lewnl and APC outpur to 50X duty.

Sub-code signal data switching imput. "L level for sutput
of B, 0, B, snd 5 4-bit data, and “H" leve! for cutpur of

T, U, ¥, and W 4-bit datw

Output pins for ocufput of the eight bits of cub-cade
signal daca Py 9, R, 8, T, U, ¥, znd W. Outpur of the four
dats dn this signal is obrafned one bit ar a rims
signal deta in each frame. Data swirching in
nar 15 synchropized with che trailing edge of the
PPOX. signal.

|
|

GDAs ched GDAG putput dita swilehing fapnt.
Gubput of the @ signal block evror Judgenent resules ((UDEa
and QREbsignals) end the QDRE & lgnul whes at "1 lovel, and

ouEpul  Lf § datz fo four bdt units when se MY level,

Three-stale Y dats and block errov Julgement result curputs.

low Selece t:a;e Input.

Gate signal window selecror pin for detemmining whether the
fraie sync pattern s to he appiled as the inrernal syvstesm
sync sfgnal or not when char psttern is detectsd. 4 3 when ar

"L dlevel (FLEK clack count), and 4 7 when at "H" level.

T-max deraction window select input.
Input which selects ¥ in Tmax = N (PLOK) upon deteerion of
rhe input EFM Toax from EFHZ. 11 + 1 when ar "L" level, and

11 % 0.5 when ac "A" level.

Sub~code Sync detaction output when the sub-code sync
pattern So or S1 is detected, the pin is switched o

tevel during that frame interval,

Errur frame sync Select Gate L and M

Dutpuc dindicating the data contents of sub-code signal P.
This putput §s the tesult of checking the data fn esch

frame at every five frames by the detectir section,

Wnen the frame sync pattern is not ditected after N consscutive
frumes within the frame sync protector gute signal window,
esch systeém is synchronized by the frame ®yme patteru out side
the nexr input windew. This N is yelected by these two input
pins. 12 Jhen st “L" level, 2 when st "H" Jevel.

50% duty (approx} mignal output for tsch frame. Sub-code
data is switched afror synchronizing with the trailing

wdge of the outpui.

Selsctlon of sub—code Syno pattern detector mode for sub-

code signal Q demoduzation. Conpected to GND in B-D70.

Treux detector gate select inpuc,
To prevent mizdetection of Tmax, the dota 15 used when N times
of consecutive Tmax are detecred.

N = 7 when at "L level, and h when ar "N'" level.

G-data road signal input.

Pin used in resding sub-cndé signel Q dats 4n b-bit unite
from the QDA3 thra ODAd outputs. When chis pin s changed
bark to "H" level, the sext four hits of ocutput dacta are

€et in QDAa thru QDA after 5 fixed perind of time from that

Twax detector eutput, (three state)

This qutput s used te comtrol PLL cireult,
When at "L level, £ 3

Whan at "H'" Jevel, r £

Wien at "high-{mpedance-state™, £ = f

"H" level edge.

When at "i" level, QDAa thru QDad autyuts are in the hiph-

impedance-state,

When st "L level, TMD outpur is in the high-impedsnce state.




Piu Funct fons

Function

When ae "L level, THO uvntput s In the high-impedance stats.

Framp e pattern syncheonizing cutput.
When the framé syns pa:zfern is nob detectea after 8 consecutive

frames, thia pue tigras o i lavel.

EMFZ EFM =ignal input from ATL comparator.

EFHI EFY signel input from PLL cireuir.

E—— L 3}
TCa179F MUTING ’/—ll—— PLCK PLEK dnpiit From PLL i fedit,
DATA OWTPUT { ‘m.. CIRCUTT | 2§30 AT-0 FSLO Frame pync lock detecter out. When the frame syne patiam is

CIRCUIT

TEST ATA 29 detected chia purpur turns e "E' level:
— [ - 2
CIRCUIT MTE’]‘%EHR te—— CoraECTION 78 VSS IBES Plag-bach Frane syné outpul,

CIRCYIT Rz vop Wnen at "H" level, demodulatsd data are transferred to TCU1VSE.

UATA STAIUS e L 1) Threc—state dets output pios.
DUTRUT AR.]ﬁmLIlC 26 1{.0-0 I| 6

row | Locic S { &

T CIRCULT ——— s

1/0-2
€1,02 ERROR —“0_3 ngmg
AN AUDRESS DETECTION, TioA >
GENERATGR e jes— s e marg
RyW CONTROL nslshi e
CIRCUTT JCGEN Bus ¢uz enable Input.

T 7

|
| Wner at YL lwvel =a3ta tus is enabled.
T

‘ = &
1 1 Memary write Tedues Tput
Of =| ) = | oo Il
= B = Indleste he dtatus LF duts byum 1s ready to urike inm RAM ac

turns e "L by the set timing of Data-transfer-reglster of

| 2 - .
& . = | < data bus and chis turns o WY when BOEN signal rterns to LY.
| = 3 v

every [7-clock of PLLK

' After PEFS signal turas to "9", data appears 32 tises in




TCYL79F  FIN FUNCTICNS

Funerion

Tian tnavkt plp. Input of frame

=ignals from TCS17EF.

Conn=ctnd to TCRI7BF EFFS (pin S5)

Fiemory write regquest input. Input of MWRE signal

from TETI73F. Connect2d to TES178F MWRE {pin &7

Fus outnu ! Dutput of control s:ignal
which gwitches the svmbal gata output pins (DBRO and
thru 7)Y bn when reception of the MURE signal from

TEF173F ha=s bsen enstlsd.

4

which appears when

ikten in external RAM during C2

CRrrectton.

Chip ensbie sagnal output which appears during
external RAM read/write. This output is connected to

RAM CEY.

Input/output pins ¥or data transier with

RAM and TCF17EF. Connscted ta RAM I/0-0 thrw 1/0-7

and TCT178F DROG thru DEO7.

TCeL7ey FIN Ul

bunczion

drternetor trput foutput iy

ITevel mend
PIns become outlao
1oput pains e

chntrel p

aubral seclian contral pim.

Lt pins (momitars)

Internal

tor and sxtesnpl control pin.

ternal

ATT level Iptraased when pin is y i1 / Sming ‘

digital “0%), and decr
towards OdJB sided.
wiiing | output pin.
onre thas &4
Esorptian
TUTANT @in

ecutive frames of

/eerisl selecior pin. Serial

cutput gration when

Not used in FP-D7O

sassa wh=sn pin 3s "HY (s=hidt

Pin ds suitshed to "LY 4f buret
sremes. orf 1f Thuffer gver” in
memary (RAM).

jtii.evel ﬁ;lput 1f thres
de=interleaving error is

P s at YHY level.

to "H" levsl in P-D7O.

Serial data output from MSE end

C2 correction praocess selector pin. This pin selects
| the processing elgosithm for “‘rames where error
svmbol detection is nat possisle in the C2 correction
sectipn. Fln is Zwitcphed to * during plavback

made. When at "HY level, the error indicator signal

detected at the Cl zorrection zZection is pessed to

nutput for
Serizl

|w;‘h the treiling =dg=

ot serial cata to
data output 18 synchrontzed

of this signsl. tl.4142MH=)

74;’IH3dILSE clock output.

| divides 50K by B is usad a8 the setting clach during

| output of B-bit parallel data.

This cloch putput whiech




TCILTIF PIN FONCTIONS PATE - .
b | Bin |”°i Function
50| WOOK 0 b ooutput, This clock subput which divides
‘ ‘ ‘ECI‘? By 14 2ne:icates thne single word wutout interval
5i| LEe | G“;gampllng freguency output. This slack output which _
: !n:v;de; WECK by two indicates L/R channel of the deta-
I[ [Dutuuh. "L" = L channel, = R channsl.
52 %0 O | Bryvstal escillator cornector ain. B.45720MHz.
53 ‘ X1 ! T
5¢ ' wsE | 1 | Cleck select pin. ©.%6720H: when st 2~ or wpen,
( 4.2774MHs when at LW,
55 ' okam ! | am clock mutput
56, ckay | @ M clock output. The TCR1I78F clock is obtained 4rom-
| 1 F the Z.1163M4z outeput pin.
| | | o Connected| tal TESI78F G231k ipin 7)
{ 57i TS )1 | TESE [Pins which sre normslly at "H» or are apen.
L 58 TES? J I |
39| 5688 | 60 Frome svie pubpst pin
60 DpsLe I O | Dsta sratus laten signal owtoput.
83131 DasT J 9 IData ststus putput. Bit-serial cutput of the jitter
[ absorption mesory buffer cantents and the Cl and C2
detection results. Manitor enabled when connected to
I eskernal [atch circutt,
64 | Dry- ‘ o ‘Euh'?r-ura SUERUL.  “HY cutput when 1n the +2 o <3
frame area af the Jrthar absorptian memary buffer
FEpacitance #4 frames. This output is connected to
BIV= of TCT17BF to lower the spindle motor rpm speed.
[ Connected to TC917BF DIV~ (pin S)
65 IV a Buf‘er~ﬁfz:%:r eutput., Motor rpms in this case are
Increassd, Connected to TC917EF DIV+ (pin 4)
i ﬁﬁj BUSE I Buffer selpct irput which selects DIV=/D1V+ gu:?tf )
| conditions. +2 frams asrea when "H", and in+3 when "L,
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Dutlins of Optrcal System

8 Optical Fabth and Ootical Canponents

Fig.1l is an cutline af the cotical path through the

optical comporents in the ik mechani sm. Ihis path is
described in detail below.

At 7BCnm, the beam of 1idhs 2mitted from the laser dicds
lizs just within the S ranae., The beam o+ light

fram the very small 1iaht

with zan elliphical

beams ¥or tracihing errar detschinm, 1=

throuah o grating whera 1t 3

[
[
]
=
r+

- 9 order and +1 =#

mo=t af the

Light energy is kept thres beams, thers 1= &

small amount of light (o=t ous to highsr orcer
ditfraction. The besms sre then passad throuon & hal f-
prism where half the guantity of lignt is lost hefore

being directed towards 3 calllmater where the beams zrs

made parallsl. fhe diaimerer of $h2 light beam at this

stage 1s sufficiently =TOE Ta CoveEr novenent af the

oblect lens, The light coanverned 1 a very emall spot

By the object lans

reflected/diffractad at

subisequant

the disc surfacs

throuch the chiect

inis

lens where the light sgzin forms parallel besms




beam is passed back throudh the collimator where the baam
1s convergsd, and is then Fessed through the half-pricm,
Half of this light is then passed through the grating te
reach the laser diade, The other hal$ of the light
reflected at the half-prism ie passed through a cancave
lens and a cylindricsl lens ussd for focus signal
detection purposes to reach a photo dicde array where
changes 1m the intensity of light sre convertez i1pto
electric signals,

Compsrisons with the laser disc aptical svstem revesl

a number of diff characteristics. These

charscter? describied telaw in further detail.
The: first characteristic is the linearity of the forward
path as shouwn in E This minimizes the
tolzsrance and enabl 1 SVsTeEm adjustients to be
reduced to a mintmuam. L= 2= besn made pos=ihle by
reduction in the: sizs of the object lens aftar perfectin
& dulal-asx1s actuator far the parallsl drive swvstem, and
further ministurization of the ocotical components without
sacrificing perfarmance.

The sscond characteristic is the hal f-prism. The forward
and return paths in Previous systems were separated by
using a 1/4 wavelength plate in combination with a

polarizing beam splitter (prismd. Despite the loss of a

considerable qusntity of light, there are thres good
raasons for using the half-prism. (1) The laser dicde
output paowar i1s some three to five Limes greater than He—MNe
tubes. {27 Unlike H=-N2 tubes, noise generated in lassr
dicdes is kept at a low lewvel up to a certzin point of
return of th2 light beam. (3} The differences between the
DAL and laser disc specifications. In both cases, the
piss 1e made of a resin materizl, and warping of the discs
results in pelarization af the light. The restrictions
placed on thie pola ation are less stringent for DRD,
there is little point of wsing a kiohly accurate 1/4
wavedform plate 14 there 1= considerable varistion betwesn
discs in the first plecs. When s half—prisa
15 ne deterdioration in the performance of Lhe
optical systen due tp polarizat:on. no mattsr what kind of
disc 1= lo=ded.
The third ch i i i= the ability to read siagnals
under the same optimum conditions by the paraliel drive
urlt without any charae in the performance of the cbisct
lens. A= can be sesen in Fig.2, the light $rom the lazer

diode is collimated inle gerfectly parallel beams by the

cellimator lens. The parallel drive unit ensures that the

object lens remains perfectly perpendicular to the optical

ani1s while making lateral or perpendicalar movemsnts. The
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obiect lens shows no charige in performance at 211 as a
result of these szervo mechanisms as long as the lens
remains within the range of the light bsams.

The fourth characteristic is the use of the concave lens
which prevents any reduction in the focal depth on the
photo dicde &s & result af the compact deszign of bhe
aptical system. This lens also contributes to the cotical
system stability by requiring leses precisicn in the
position of the photo diocde.

2. EFM Signal and Serve Signals

The role plaved by the focussing and trackine =ervo
signsls an the optical path is
detectian &f the focussing sarve sian

focus serve zignal detsctar

superb cylindrieal Iens developed threough Fionesr's mamwe
Y&ars ot experience in laser disc plaver manutfacturing.

And the tracking servo signal detection system involves

splitting the light into thres =eparate beams by a grating

to absorb variations hetween different discs in the ma=st
effective way conceivable, One of the basic items
cansidered when designing the aptical Syst=am was how to
caope with disc variations. With a wide rangs of disc

manufacturers, careful consideration was arven not only to

variations within the same disc brand, but variastione
between different manufactursrs. This is why an object
lens N.A, of only 0.45 has beern selected even though a
laser diode of only 7BCnm (which is the shortest waveleroth
possible in currently mass—praducible devices) has been
adopted. And althougn the reduction in the EFM signal
level 1= practically preportional to the N.A. sven under
the worst pessible conditicns, it still lies within the
range where adeqguste cempsnsation bv the E system
equalizer 1s possibie, On the other hand, aberraticn due
to disc variations which can lesd to deterioratian in the
opticsl system performance, 1s gens-sted in propartien to
L/NA=S 1/NA®. 17NAS, etc. The nNa = 0. specification was
finally decided after conducting various simulation

cafculationrs and stperimentes,

The beam of light which farms & very emall spaot sfter
passing thraugh the chiect lens 1s directed inteo pits
formed in the signal plane f(disc surface). The light
which is then reflected/diffracted st the signal plane is
passed back througn the obiect lens to s photo diode where
the informstion contained in the signal plane pits is
converted intm electric =igmals. The operation 1s

described in further detail below.




& cylindrical lens properties and the focus =signal.
A look at Fig.3 shows the converaged spot directed onto tHe ¥

i Fig.4(1) shows the disc enactly at the focal point, 4(2)
pit in 3(A), and between adiacent pite in 3(E). When the

i i i i g shows the change occurring when the disc comes cleoser to
spot is on a pit as in I(A). the light is diffracted

the lens., and 4(3) shows when the disc moves away. In ¢2)

talthough the diagram only shows typical diffraction

i i i i and (3) the forward path from the laser diods has been
directions., thezre i=s high order diffraction of light to

eliminated to simplify the diagram. And since the grating
both left and raght, end forward and backward), znd the

and concave lens have ng direct bearing on the focus
light in the shaded area is not returned to the cobiesct

signal , Lhiese components heve also been exluded from the
lens. Only the central portion is pas=sed bacl throuoh tha

{ ; : diagram.
abisct lens to the photo dicde. Thes returned light,

In 4¢1), kthe light radieted from the laser diode starts
therefore, is "wealer" and corresponds to "dark” -

i i tram point Oy, and after being reflectedrsd: ffracted at the
information. When the corveroed spot is directed onto the

2 1s brousit to a fecus at point Oz. A
flat area hetwsen pits as i S48 an the other hand,

fomiis" on tne disc surface.
thers is po difdirzction. ALl of the light is reflected

In 4(2) uwhere the
tas fram a mirror surface) back through the ohject lens to
s the beam 1
the photo dipge as “light" ler "bright") informatiocn.

: reflected at the disc =wrface before the focal peoint 1s
Hence, infermatian recorded on the disc in this pit format

resched. resulting in the reflected bean converging at =
is chanoed to light and darlk information which is then =

- = wver -3 beam
i i i oint O= bevond paint O=. In 4(3) convers=ly, the
converted inte a- electric signal (called the EFM signal) P =

verges at a peint Da in front of De. In other words,
by the photo diode. canverg F '

the fact that the team has been focussed on the g1sc

surface or not can be det ed by datermining whether the=
The following description of the focus signals is divided

1 : retiected iight converges =t peint Oz or not.
into several staps. The first step describes how the F

Fig.% 1s a diagramatical outline of the characteristics of

optical system copes when the disc i1s dieplaced from the

i 1 the cylindrical lers. | 1s lens action 15
focal point, while the second stegp describes the




vertical. not horizaontal. The bezam shape is shown at eaach
point (1} thru (7)), the beam changing from = straight line
at positions (2) and (&) to = circle 2t position (4).
Fosition (&) corresponds to point Dz in Fig.4. The photo
diode {5 adjusted to position (4). that i1s, to form a
circle. When the disc 1s too clpose to the lens as

indicated in Fig.4(2), th2 bsam shape chown 1n Fig.§

1S changed toa a straight line at (&) and to an ellipse at
(7). That 1s, the overall shift is towards the shspes
shown on the left. 6= 5 result, thke heam shape at the
positicn af the photo diode 1= changed from the circle (4)
ta the iateral ellipse (T), dhen the disc moves away from
tne diec as shown in Fio. 403 with seint 0. beina
cositicned in front of pornt d=, on the other hand. the
pasition of the straight line at (&) is displaced towards
(5). The shape at the photo diode position, therefars, -is
changed from a circle (4) to a vertical eilipse (5).

These clanges 2t the photo diede position are indicatsd in
Fig.4s #And by executing (B, + Ex) — (Ba + B.) arithmestic
cperatiaons, the direction of displacement aof the focus can
be determined from the size of the result of the above
operation. As cap be ssen from the diagram, & result af O

indicates that the beam 1= exactly in focus.

In the actusl eptical path, the eviindrical lens 1e
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rotated through 452 to prevent noise from being included
in the focus sianal. The photo diode, therefore, apsars
to be turned through 45= from o B to a @, Since disc
movement towards and away from the iens results in the
signal describing an “S" alopng the herizontal amis if
there is no focus servo applied (=ee Fig.&), this =signal

is referred to as the S-zshaped signeal.

The signal used to ensures that the spot of light traces
the reguired track is called the tracking signal. This
signal is described on the ba=sis o4 the cutline shown in
Fig.7. Lignt frem the laser diods is divides into three
pertions by the grating. The twe =ide beams (+1 arder) on
both zides of the cznter besm are ussd for the tracking
gi1anzal . These beams converoe ‘after passing throwuoh the
cptical system: as very smzll spots on the disc signal
surfece as indicated in th=s top of Fig.”7. Then after
being reflected/difiracted at the =signal =urface, thess
beams appezxr as the respective spots in the planse of the
photo diode array as indicated in the bottom of Fig.7.
Althouah the %1 order beams sre drswn very close to the O
order beam ir the top of Fig.7, they are asctually about
three times further away in the lateral direction.

As can be ssen from th2 diagram, the tracking spots are
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adiusted to positions which are displaced tcwards either
side of the relevant track on the tdisc signal surface.
When the & and C outputs are equal (that is. & — C = 0y,
the *1 order beams overlap the track by the same degree,
snd the O order beam (which is the beam used to obtain
focus error and EFM eignale=) is exactly over the pits.

The relationship between track and the &, B, and C
detectar outputs 1s outlined in Fig.B. The bottam disgram
depicts a cross—-section when the tracks are perpendicul ar
to the page. The A and C outputs at each position are
shaown in the tep disgram. Although the phasesz of & and ©
are displaced by 180< as can be ssen in th= diaagram. €his
can b= correctly adjusted BEv rotzting the +1 order beams
in respect t= the O order besm by grating adiustment. The
;;unal in the middle diagram is abtained by tsaking the
difference betwsen the two signsls in the upper disgrem,
while the bottom diagram shaws EFM signal lewel. When the
beam is eractly on the track, & — C = 0, and the EFM

s1gnal is &t paxamum size (best condition).

As c©sn be seen from this description of the optical
system, the various optical components each have an
important role to play. And the metheds enploved in pick—

up adjustments represent a well balanced and matehed
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svstem in terms of overall evaluation of factors such as
. optical system aberration and disc variations, these
methods being selectaed on the basis of many years of

erperience in laser disc manufacturing.

1. LASER DIODE ‘&
2. DIFFRACTION GRATING

3. HALF PRISM

4, COLLIMATOR LENS 6.
5. OBJECTIVE LENS 7.
u 6. CONCAVE LENS

TRACKING

Fig.1 Optical Path and
Optical Companents

Fig.2 Parallel Rays

Fig.3 Light Reflected
at disc surface

- 84 =




DISC

OBJECTIVE
LENS

COLLIMATOR
LENS

HALF PRISM

CYLINDRICAL
LENS

Fig.5

Cylindrical Lens
Preperties

IN FOCUS
5,

FAR \\E>
-~
7]

Fig.6 S-Shaped Curve

Fig.7 Tracking Evror Detection

s TRKGa T - TREG A

SVaVa/aVal
~/ N LI

(TRACK)

Fig.B TRKG Error and RF Signal




CaNTROL SYSTEM OFERATIOMN

Whart FPaver e Bwilehlied On

« TTE 42 switchied on

Lk pRwer a5 Switceh
whila 771 and the focus, tracking, and spindle sarvos

remain off. After these porte have Leen initialized,

vhe FDUE microcompul FEAOZE and FDAG4Z are

and started by Uetn 26 od FDI0OT).,

I¥ the slidor 1= sob in the home pasitien at this

time, FuD

ko L'y SCAN ta "H", and

SibTTaaT o "L, ilhe siider 15 returned towards
tha center until THASIDE becomes "LV, I+, howewer

after ths sl iz stogped ar this poihk as & result

of SCAN Becoming ‘LY and SLOWF YHYL =udden

displacese the slider framn the hoeme s1tion

HMY L Lhe zbeve honing aperation s

abiones

Upen/Close Op

intiated by the

Oper ey differ

e Fant nade and the status

(a)
) =1
etop

1)

biher: the OFEMN/CLOSE kev

it | s#tsr bhe k=y 3= pr Lo
pl & morie
T = "L 2ne DOOR = "HY —- Port C% 1= set o

bable oul.

L and €4 Lo “HM O Enoaom

Mhen the Table 1= x5 1t will ao

and Lhe microswit | tresuliang in DUk

beinm zet to “L"Y ports T3 xnd £8 boith L e
ind bhig Lables 1= stepped. 1§ DOO Fsils te
WY thiin esven mecohds {by table molement beldig

el fn chern by 4) the loadung motor is

stapped with the tuble tefh in thalt position.
ST t ang Tigoe = =LY —— Ford £3 1S (=

YHY and ©4 Lo YL" bte pove the table back in.  Mhen
the tablg 1s moved right in and the disc clamped

tnta positicn (that ig, wren UNMF 1s set te LY

parts C3 and L4 both became and ERE tabliE s

stappad. Then afthber bedng starbted again ftor 1 ({1
reading. the iable 1s finzlly stopp: Lty
towever, Lhe Lable vs held in checl midway B

hand, the cireuit which halls meotor drive 1@
acktivated, resulting i# the tabla nesyng stiepped in

i . 1f I=ft in that posilton, the disc

that pos

Lable vwill be moved




1@ proessecd.
Bane opatatidn
elmery L bed
By When the OFE ey LS presc uryirgy pilay .
gearch, or | > mode the ser v pechanisms
and tr slidier 16 rowarned o tUhe homns
positaon. fibout b onds atter
the eject wvperation is colne
i ourt .
(cy If the OFENVELOSE key as presned
loading & = &, part v o&nd C8 ar £t ta LY aid
Lhe disc iz =3 | The cuwrrant operation 1=

Chen reversad

iratiated when bthe FLAY or OPEN, CLOSE
prassed tar loading purp ar when ihe FLAry
ad when tha table iz sztopped atter a disc
has bien loaded. The auence uwpe be the end of 100
reading 1 described helow.
i1 the slider ceturned Lhe home position 1F ol
alrgady 1n that posibtion. (FUR, = "%y 8CAn =
PHY, BLOM/FRIT = L")

K2y Wihe el i cved to the outer trs and, stopped

FOoUs

I e ingdle

foous haz Leery Locled
is not locked within
sl Lehad op, sject Gprer at
up mode was inlbbiated by the PLOAY oy, whils
mode 1= activated 1F sel—up wode was initis d by
aclt mode i1s about Lo

L=ing lodded, the above

Lhre operslof

sSomellses Lio slke tlha CD player,
aZctivated W ejecting when Lhe das
moved back 1n by the OFEN/CLOSE
If RF 1s detected after
Lracking
B detected wilhin

aftar ths = =mwmrtched ong the

tocus amed” spi e e & tehed i b and

operalic aQnamples,

=L+ backernd disc L« I owith the wrung

wp by miekyke, pEral i stopped be

nothanag wrong i detected




(&)

the focus lock check described
After the tracking beor
remains at

dmsec) the
spindle is judoed to be locked, and 1 eading 1s
comnenced. If, however, F Lodoes not remain atl
"L" for I0 consecutive frames within 3.5 seconds
after the tracking is cl 2d, focus, spindle, and
tracking are all switched aperation is

Opp

TOL reading The TOC (Table 0f Contents)
caritains (1) the turne number of the first tune on
the disc, (2) the tune number of the last tune,
{3 the starting time of each tune fin minue
seconds, and frames from the beginning of the
praogram area!, and (4) the read-out start Eime.
Setting up is completed as socon as all of this
data is read. Operation is then stopped, or
switched to secarch he fire tune on the
or the tune of the first step of
since the mi pre I meEmory

limited, the 7 -arage memory can only hold up

to 20 tunes Since CD 2 c ions permit up to

P9 tunes to be re ed, TOC read: is completed

after storing data for the first 20 tunes it o
disc containing 21 or more tunms is loaded.
I+ TOC reading cannobt be comple L thin

conds, the recding operation is terminated,
followed by a iteh ‘ch operation,
stopping of operation.
As lang as the disc is ejected power
turned off, the read TOC data is preserved. hen
operation is n 4 artaed, search is commences
soon as the checlk described in (&) above is

successfully complet

vided into the following

operation invalw roughly calculating the

number of tracks from the difference between the

current address and the target address to

tt

npm,

Ever

ing TRKG ta "H", SCaM ta "H", and SL
and moving the slider in the FWD or REY direction.

y time the =zlider moves across a track, & pulse

input is applied to the timer terminal (pin B) of

FDEC

The

07, the input being counted by the microcomputer.

slider stops ey ala 10 the last of the nuaber




nf tracks estimated by Lhe above rough

and TRKE 1=
then resd,
e any I’II.‘."‘.’(Z‘,

sgguence.

however , h:

slider mon

calal ated

ko be @geEcu

the yendll =ty

Since this

set bto "L LiUmsec laters
and 1F the tdrget adg is witEnin
cgeration procesds to TR ot the
IF the target 1= et loczted,
mumb E V& AgEL caxloufat
'\t is repeated. ST Tl R ok S

ta sufFficient enable this

ted anly cnce o twice bwefore proco

TRKE _C I:
Y

R 111 e

sesrch mebthoed baz=d on calculating L

number of brachks ki lizes TOC data, this pethod cannot

be used if

ke read but

the number

the TC arnal be read, or if bhe (UL can

an lodex ssarch 1s nade. Iri this case,

af tracks iz figsed Lo 540 and the above

search 1S rey :d until the taragst sddress 15

eneeadead,

approached

In othays worils, e btargel sddivess is

=}/ & 2ated open goclosing steps with the

widly of each = moveEment at &40 o 1.% prin = L

{apprat.) .

fthy Mtter complating braclk count search descr ibed in

fal the current addr (CARRY i canpared with bhe

(et

sesrch address (SA0RL. and Lf Lhe CADR < Sedk
condition 48 nek, aperaticn précesds to Ehe nest
FHD step (Y. LCADR = SADE yesul s 1n SL0W JEY

gperation,. The Line chsil iz ocwtkliped in the ATA READ

TRKG 'l_]_'— =
BmS  60mS

SCAN I i I |
FWD/REY;L  SLOW/FAST I I l I

The: reason For ths imEec dalay bebwe the end of a

Fod Yo me et ach o me

Jrning step ar fiGsing foa dcking step 1= Lo
ensure that Lhe v x |l p=ed s¥ter the acktustor
(which vibi-atses radl gy = begn stabllized after
the scapming step.

Lf +he O 5 CADRE — S7Der A condikian iz
satisFigl by repeated SLOW REY abiam. Lhe malty
Jump reverse oppration desord be I ) L
sctivabed. Ff bhe 0 2 DADRY <« SRDOR £ 18 Sec. range 1=
geeeden fiovever , ohe follawing (on SEUM FRD
aperation i's ackivaled abter LabK SelR. 1

Vodpart from D ping @t "H" lovsl, the S FREe
time chart = Lh = as e cha g1y r vb) abeve.
I+ the CRDR - SANE candl bion is g eached, SLOW Flp
clopped and the mwlts -iamp se sSperatioy descr ity
below 1& activated.

Fher multi=jume repeatod enscution




af 16 jump and address compsrisons

rne more RFE = swii f & "“Hv., Dur i na
every 7Fmses until CADR

ablalned. flhis

fol lowed Ly the

aperat : I 5 o o Amsa
i=RT) }=]

g} splon descoribed bel o,

DATA READ appros imatel
e E'D_Ejmﬁﬁmcjﬁ o ¢

opeved with cum AN trdle »am Lo unehanoe
2 3 15 16 3

F‘ND!REV.L

neremd bast srals
() Jump FUL operations whore the adilress

\ enter ¥ J =] = g and BLOWsE
compared with the target sddress sfter cach torward

= ed doaring tmis slader rebturn action, and 14
jump, i= repeated until the CADE SADR egndition 1s

" agatn, 11 * ia stopped Liw
met ., Once this condrbinn Lz 1, tour ar

] o, 3 address 1= Lhen re
reverse juips are made little (to

ERe x s rasumed from ee claov forwsrd
starting after the getual t naTigl, and the target

=1 ©@ P tar not restarting
=5 13 pRroached i) nlavback modo.
Lracl coupit = stop s Lne possibility of torming

n n EY E s
normal search c s, the: target addre

when seapching nesyr the a [+ the
located by following the steps described abave — (&)

slicder Febur 11 g2 way ko kb home position afler
tragk count search, ) slow risveye el o slow forward,

GpeT & syntchad Lo
(dY multi—iump revarse.

Jec = Lehad Lo shtop mpds
and (e} Jump forwserd, Lhe

5 Srang = i during the sgdrch eperation cesalle
arch for the far tune 2 ) st—up, hatevalr, Lhg

= f foruie o SFHERUM = g2t ta "H" and Lhe
gesrch operakion comns = Frg > ¢ forwacd, N
1 = o 11 prevent span o rufamaye L Chi=

step (&) being omitted. @A %y = s 5 . :

= returned towsfrds Lhe cenbor.
outlined in Fig.1i.

g
=Vl o - LRI from the =staw teverse of 23
The boecurrsnce of a number 5 cig = =

farward step ornc= the focus s locked again.,  and rf
concelvable during sear apEaly

the elider 1= rel L all the wasy to the home
Jumpes oul bheyond the g —gu €

pesition withoul redzhiing propar Frpus, operation 1




again itehed Lo =top mode. mode, the coptrol microcompulet

Danvars=ly, when searching for the tirs tune $roam bho =, IWFOLUS, and FELOCK esvery 1Z.5mzec (249 4r

outer krack. the slider may sopslimes relurn rig 2 Elreng shoel is received during playbaecl

back tp the home position fwhere INSLLE cecomes "L") resulting in lass af fecus. of 1f the slider jum

during the btraglk count cearch stage, = 1t may enter ‘ mirrar csurtace, at lesst one ot FHF

the lead—in zone without guite actiing the home ITEOEOS. and FSLOLCY i= switched to "H". Shpcer

position. I+ this happens, the slider is stopped and I and SPOLRLN +remain at "L" when this happens, a0 oubt of

tracking is clased. The address is then read, and the focus situation can be returned to focus lockald and

searcll daperation is resumed from the =low forwvoard playback mode. When,; however, retocussing is not

step. If the =lider enters the lead=1in : L2k possible, or when the ider has jumped onto the murror
no lonaer possible since the surface where spandle runaway is about teo commence,

differsnce Up to the target addriess Lo pob eooln | e Ussi ar spindle recovery is judged to he

an. therastar i resumed From tl impossihle if any one of RF, TRNFDCUS. and FSLUCK
forward step, remains at '"H" level continueusly for 3.5 seconds.

Subsequent playbachk is suspended and operation is

Flay stoapped.

After the search for & particular address has b Muting ons/ef4 switching during playvbaclk involve
completed, or after pause meds has been releassed, the checking FBLOGE,. Althowah FF and TAFOCUE are chacked
muting iz switched off and plavbacl wmode 1s copmerce ny ¢ Imsec, FELOOF 1s checked 16 times in
Puring playback made, microcomputer control covers 1) the same inter: This corresgpenids to one
monitoring of C tol eneure sagalinst runse about every 130usec. (equivalent approwimately fe ane
action, and (2) switehing muting on and off when framer. Muting is spitched on if FBLOODK remains at

jumping is raused by shocl: 2tc. or when there is @ PHY level for 14 consecutive check and iz switclhed

large scratch on the disc zurface. ot 1f it remains at "' level far the same nunber of




checls, The muting pert does nobt operakts in any otlic

T | —
we | r

CASE.

Fauze

When the PBUSE kewv is pressed during playback mode,
the contrel microcanputer stores the corresponding
address as the pause address (PADR) . I¥ a search
operation iz started during pause mode, and the PEUSE
key is then pressed while the seareh is in progress,
the adiress resd upon completion of the search is
stored as tha FADR. Since the FRAME s npot stored in
mamary on this occasion, the address of the actusal
pause when the FAUSE key is pressed during a
particular second is at the beginning of that secand,
that is, at FRAME do.

Each time the current address (CADR). is read during
pause mode, it is compared with the PADR, and when
CADR > PADR is reached, there 1s a single brack juep
reverse operstion. if shock or vitration results in
traclk jumping bacl towards Lhe center during pause
mode, FPADR is reached at the same speed s in playback
mode. If the slider Jjumps outwards, on the other

band. jump reverse is edtecubed contipuausly unkil Lhe

CADR 4 FADR conditien 1s reached. FF, INFOGCUS, and
FELOCE are checked during pause mode in the same way

2= in playback mode.

Slaow Scanning
Slow scanning is executed by ropeated play and jump
agperations. Bince bthe time taken bo juwip ene track at
the innermost track is 120msee. and the corresponding
time taken at the cutermost traclk is abput Z90msec,
the playback periods are increacsed stepwise to ensure
that the slow scanning speed remains much the same at
the inner and outsr btracke. The number of jumps in
the FUO directian is 2, and the number of Jumps 1n the
direction is 4, irrespective of the position on
the disc.
Far example, i1f SLOW SCAN FORWARD is pressed at Lhe
inside track, ATT is set ke “L", and sfter sbout
s0msec of playback, the slide jumps forward two
tracks. This 1s followed by another &Omsec of
playbacl and a two-track jump torward. This evele is
repeated wntil the outer traclk 1s reached where the
playback time is abuoilt 140msec A= soon =2 the SLOW
SCAN ey ts released, ATT returns to “H"; and

operation returns to playback or pause mode. If tlhe




lead—-out or the lead-in track is reoached by slow scan
torward aor slow scan reverse, the slow scanning
operation is stopped and the mode switched to pause,

egven if the slow scan key is not released.

NORMAL SEARCH INDEX ‘SEARCH
Target
. Address
b=}
=
Search executed
% with track count
B fixed at 640
/O A, TRACK COUNT SEARCH
A B. SLOM REVERSE
C. SLOW FORWARD
D. MULTI JUMP REVERSE

E. JUMP FURWARD

When searching for tunes after the 20th tune

Search by calculating the Target

number of tracks up tu 20th Address
& tune e =
= - -
-D (=] o

L .
640 tracks

20th tune

- 101 -

LASER-DIODE HANDLING

Laser diodes are liable to be damaged by electrostatic. Fellow the

instrucrions when gperating them.

| a). Ground the repair pench to the ground line of the power source.

L) . Ground your kedy to the bench.

i &), Avoid using equipment which generates high frequency surge

or 'EMi-
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