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1. IC DATA

1.1 PD3091A (Only for PD-7050 and PD-7050-S types)

vss [0 [64] Go
RES (2] [63] 61
T [3] G2
sTey (4] 61] G3
xTaL [ [60] G4
exTaL (6 ] [59] o5
Num (7 58] G6
TIMER [(B_] 571 67
A7 9 561 F7
as (10 [55] F6
as [T1] 54] Fs5
a4 [O0Z] 53] F4
a3 03] [52] F3
a2 [14 51 F2
a1 [5 [50] F1
a0 [08 43] Fo
87 (07 [48] €7
g6 (18] [37] &6
85 [19 | 46] E5
84 [20 45] &4
83 % [44] e3
B2 [43] e2
81 (23] [42] 1
BO [ 24 41] g0
c1mx [25] [40] o7
ce/Rx [26] [39) oe/INTZ
C5/CK (27 (38] o5
ca (28] [37] o4
c3 (23] [36] o3
c2 (30] [35] b2
¢ [31] [34] o1
co @ E Vee
(Top view) Terminal description
No [SYMBOL NAME |I/O OPERATING DESCRIPTION
1 Vss ——n —| GND
2 RES REST | | CPU RESET input RESET[RUN
3| INT SCOR | I | SUBCODE SYNC input SYNC
4 | STBY —_ I | 45V (CPU Standby input) STANDBY[RUN
5 XTAL e —| Internal Clock Circuit input
6 EXTAL — —| Internal Clock Circuit input
7 NUM R —| GND (for manufacturer’s use)
8 | TIMER | Not used | | | (Connected to SEMS)
9 A7 TEST | | TEST Mode Select input
10| A6 ALAT | O| Attenuation Level Latch Pulse output 1RUN
M| A5 ADAT | O] Attenuation Level data 1011121314:516:7!
12 A4 ACLK O| Attenuation Level clock Rnnnnnnnn
13 A3 SRES O| Key-Display Microcomputer RESET output RUN | RESET .
14 A2 XLT O| LSI Control Data RUN Pulse output RUN
15 Al Not used | O| (OPEN)
16 A0 Not used | O| (OPEN)
17 B7 CLMP | | Disc CLAMPed SW input CLAMPJNOT
18 B6 OPEN | | Disc Tray OPENed SW input OPEN[NOT
19 B5 INSD I | Slider Inside SW input INSIDE|[NOT
20 B4 SENS I | LS| Operating Status Multi-Mode input
21 B3 CPCF | | SUBCODE Q-CRC Result input NG| OK
22 B2 GFS I | FRAME SYNC Lock input NG [LOCK
23 B1 Not used | | | Connected to GND
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No |[SYMBOL| NAME |[I/O OPERATING DESCRIPTION

24 BO FOK I | Focus OK input NG[OK

25 | TX(SO) DATA O| LSI Control Data Serial output [o]i]2]3]a]s]e]7]
26 | RX(SI) suBQ | | SUBCODE Q Data input

27| TK CLK 0| Serial Transmission clock i
28 ca LDON 0| Laser Diode ON/OFF output ON[OFF
29 c3 MUTG O| Muting ON/OFF output OFFJON’
30 c2 DEMP O| De-emphasis ON/OFF output ONJ[OFF
31 c1 CLVH 0| During Spindle CLV-H = “H" __[cvH
32 co Not used | O

33 Vce _— —| +5V

34 D1 KDO I | Main Unit Key Code input (LSB)

35 D2 KD1 I | Main Unit Key Code input (LSB)

36 D3 KD2 I | Main Unit Key Code input (LSB)

37 D4 KD3 I | Main Unit Key Code input (LSB)

38 D5 KD4 I | Main Unit Key Code input (MSB)

39 D6 Ks I | Main Unit Key Strobe input ONJOFF
40 D7 STS | | Enable Display Data Send input M
41 EO SCK O| Display Data Serial Transmission Clock gl
42 E1 SD O| Display Data Serial output T
43 E2 LIN O| Disk Tray Loading Freé—& Break: IN
44 E3 LOUT O| IN/OUT output ouT

45 E4 Not used | O| (OPEN)

46 E5 Not used | O| (OPEN)

47 E6 Not used | O| (OPEN)

48 E7 Not used | O| (OPEN)

49 FO Not used | O| (OPEN)

50 F1 Not used | O| (OPEN)

51 F2 Not used | Of (OPEN)

52 F3 ATTL O] FL: [ATT, -, dB] Segment output ON[OFF
53 F4 DXL O| FL: [INDEX] Segment output _ON [OFF
54 F5 ‘WDWL | O] FL: [MUSIC WINDOW] Segment output ON |OFF
55 F6 PLYL O| Play LED output OFF[ON’
56 F7 PASL 0| Pause LED output OFF[ON
57 G7 Not used | | | Connected to +5V

58 G6 RKS I | Remote-Control Key Strobe input ON |OFF
59 G5 RKD5 I | Remote-Control Key Code input (MSB)

60 G4 RKD4 I | Remote-Control Key Code input (MSB)

61 G3 RKD3 I | Remote-Control Key Code input (MSB)

62 G2 RKD2 I | Remote-Control Key Code input (MSB)

63 G1 RKD1 I | Remote-Control Key Code input (MSB)

64 GO RKDO I | Remote-Control Key Code input (LSB)
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1.2 PD3092A (Only for PD-6050, PD-6050-S, PD-5050 and PD-5050-S types)

R30
R31
R32/INTO
R33/INT1
RS0
RS1
RS52
R53

R83
R82
R81
R80
R73
R72
R71

o1t o [64] D10
D12 [ [63] D9
D13 [3T] [62] D8
o14 4| [61] o7
o15 (5] [60] Ds
Roo [6 | (53] os
rot (7] [58] 04
Ro2 [B] [57] D3
ro3 (9] [56] D2
rR10 (10 [65] D1
rR11 [0 [54] Do
R12 53] GND
R13 % 0sc2
R20 ’5__11 osc1
R21 [50] TEST
R22 [43] RESET
R23 [48] Ro3
RAO [47] R92
RA1/Vdisp [46] Ro1
[45]
(73]
23]
[37]
7]
[40]
[39)
[38]

FEENERERMERFEEEERRRRERE

R60 37] R70
R61 [36] R43
R62 [35] R42/sO
R63 [34]) Rawsi
Vee [33] R4o/sCX
(Top view)
Terminal description
No|SYMBOL|l/O| NAME DESCRIPTION
1 D11 |0 | DIG2 Digital output for FL driving JON|3Y_ -26v
2 D12 O | DIG3 Digital output for FL driving |
3 D13 O | DIG4 Digital output for FL driving 1
4 D14 O | DIGS Digital output for FL driving 1
5 D15 O | DIG6 Digital output for FL driving |
6 RO | O | SEG.a Segment output for FL driving [ON[5Y OFF _5gy
7 RO1 O | SEG.b Segment output for FL driving ON OFF
8 R02 O | SEG.c Segment output for FL driving ON OFF
9 RO3 O | SEGd Segment output for FL driving ON OFF
10 R10 O | SEG.e Segment output for FL driving ON OFF
1" R11 O | SEGf Segment output for FL driving ON OFF
12 R12 O | SEG.g Segment output for FL driving ON OFF
13 R13 O | SEG.h Segment output for FL driving ON OFF
14| R20 1 | KDO Key Scan input Key ;ﬁ},lsv -26V
15 R21 I | KD1 Key Scan input Key
16 R22 | | KD2 Key Scan input Key
17 R23 I | KD3 Key Scan input Key
18| RAO I | Not used | (GND)
19| Vdisp | — Buffer power for FL driving (-26V)
20 R30 I | Not used | (GND)
21| R31 |O|XLT LS| Control Data Latch pulse [
22| INTO | I | SCOR SUBCODE SYNC S0+S1 input _ [SYNC|
23 R33 I | SENS LSI Operating Status Multi-Mode input
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No|{SYMBOL|I/O| NAME DESCRIPTION

24| R50 I | CRCF SUBCODE Q-CRC Result input NG JOK

25| Rb51 I | GFS Frame Sync Lock input NGJLOCK
26 R52 I | Not used | (GND)

27 R53 I | FOK Focus OK input NG| CK

28| R60 |O | LDON Laser Diode ON/OFF output ON [OFF

29 R61 O | MUTE Muting ON/OFF output OFF [ON

30 R62 O | DEMP De-emphasis ON/OFF output ON |OFF

31 R63 | O | CLVH (CLV/H select output) OFF[ON

32| veCc |[—| — +5V

33| SCK |0/ CLK Serial clock mminniy
3| si |1 |suBa SUBCODE Q Data Serial input
35| SO |O| DATA LSI Control Data Serial output
36| R43 |1 | TEST TEST Mode Select input  TEST | NORMAL
37 R70 O | Not used | (NC)

38| R71 O | Not used | (NC)

39| R72 O | Not used | (NC)

40 R73 O | Not used | (NC)

41 R80 O | Not used | (NC)

42 R81 O | Not used | (NC)

43| R82 O | LIN Disc Tray Loading __,_IN—

44| R83 |O| LOUT IN/OUT output BRAKE [OUT

45 RS0 | | OPEN Disc Tray OPENed SW input QPEN|NOT

46| RO | | CLMP Disc CLAMPed SW input CLAMP[NOT
47| R92 |1 | INSD Slider Inside SW input INSIDE [NOT
48] R93 I | Not used | (GND)

49| Reset |— CPU Reset input ‘Reset|[RUN

50| TEST |—| —— +5V

51| OSC1 I Clock Circuit input

52| 0OSC2 | O | Not used

53| GND |— GND

54| DO 1 | RKS Remote-Control Strobe input IN JOFF

55 D1 | | RKD5 Remote-Control Code input (MSB)

56 D2 I | RKD4 Remote-Control Code input (MSB)

57 D3 I | RKD3 Remote-Control Code input (MSB)

58 D4 I | RKD2 Remote-Control Code input (MSB)

59 D5 I | RKD1 Remote-Control Code input (MSB)

60 D6 I | RKDO Remote-Control Code input (LSB)

61 D7 O | Not used | (NC)

62 D8 O | Not used | (NC)

63| D9 |O| DIGO Digital output for FL driving _JONI™3Y _,gy
64| D10 |O | DIGT Digital output for FL driving __ [ON|___
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1.3 PD3093A (Only for PD-4050 and PD-4050-S types)

D1
D12
D13
D14
D15
ROO
RO1
RO2
RO3
R10
R11
R12
R13
R20
R21
R22
R23
RAO
RA1/vdisp [19]
rR30 (20
rR31 (20
R32/INT0 [22
R33/INTT
R50
R51
R52
R53
R60
R61
R62

D10

BEFRFRREEHHAHAHHHNE

R80
R73
R72
R71
R70
R43
R42/s0

EEEEEEEEEEEEEEEEEEREEEEEEE SRS S

ZEEREEREEEEE!

R63 34} Rai/si
Vee 33] Rao/sCK
(Top view)
Terminal description
No|SYMBOL|I/O] NAME DESCRIPTION
1 D11 O | REPL REPEAT-LED ON/OFF _OW‘QH:_
2 D12 O | Not used | (NC)
3| D13 |[O| PGML PROGRAM-LED ON/OFF ‘ON|OFF
4| D14 |0O| DIGO Digital output ‘ON{OFF.
5| DI15 |O| DIGI Digital output "ON{OFF
6| ROO |O| SEGa Segment output for LED ‘ON|OFF oV
7 RO1 O | SEG.b Segment output for LED
8 RO2 O | SEG.c Segment output for LED
9 RO3 0| SEGd Segment output for LED
10 R10 O | SEG.e Segment output for LED
1" R11 O | SEGf Segment output for LED
12 R12 O | SEGg Segment output for LED
13| R13 |1 | KDO Key Scan input ON|OFE
14 R20 | | KD1 Key Scan input ‘ON|OFE
156 R21 1 | KD2 Key Scan input ‘ON]OFF
16| R22 1 | KD3 Key Scan input ON|OFF
17 R23 | | KD4 Key Scan input ON|{OFF
18| RAO | I | Not used | (GND)
19] Vdisp |— Buffer power supply GND
20f R30 I | Not used | (GND)
21 R31 0| XIT LSI Control Data Latch pulse ~ | [
22| INTO | ! | SCOR SUBCODE SYNC S0+S1 input __ [SYNC]__
23 R33 I | SENS LSl Operating Data Multi-Mode input
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No|SYMBOL|I/O| NAME DESCRIPTION

24| R50 I | CRCF SUBCORD Q-CRC Result input NO| OK
25| Rb1 1| GFS Frame Sync Lock input NGJ[LOCK
26| R52 | I | Not used | (GND)

27| RB3 | | | FOK Focus OK input NGJ[OK
28 R60 O | LDON Laser Diode ON/OFF output ON/|OFF
29 R61 O | MUTE Muting output ON [OFF
30| R62 |O| DEMP De-emphasis ON/OFF output ON [OFF
31 R63 O | Not used | (NC)

32| vCC |— +5V

33| SCK |O0| CLK Serial clock L
34 Sl I | suBQ SUBCODE Q Data Serial input “T T [ T
35 SO O | DATA LSI Control Data Serial output |0|1 |2 |3|4|5
36| R43 I | TEST TEST Mode Select input TEST [ NORMAL
37 R70 O | Not used | (NC)

38 R71 O | Not used | (NC)

39| R72 O | Not used | (NC)

40| R73 O | Not used | (NC)

4 R80 O | Not used | (NC)

42 R81 O | Not used | (NC)

43| R82 |O|LIN Disc Tray Loading N
44| R83 |O]| LOUT IN/OUT output BRAKEJOUT
45| R90 | | | OPEN Disc Tray OPENed SW input ~ OPEN[NOT
46| R91 | I | CLMP Disc CLAMPed SW input CLAMP[NOT
471 R92 | I |TNSD Slider Inside SW input INSIDE[NOT
48 R93 I | Not used | (GND)

49| Reset |— CPU Reset input “Reset|RUN
50 ﬁf -] — +5V

51| 0OSCi1 ] —— Clock Circuit input

52 0sC2 |O| —— (Internal Clock Circuit output)

53] GND |—| —— GND

54 DO I | RKS Remote-Control Key Strobe input IN[OFF
55 D1 | | RKD5 Remote-Control Key Code input (MSB)

56 D2 I | RKD4 Remote-Control Key Code input (MSB)

57 D3 I | RKD3 Remote-Control Key Code input (MSB)

58 D4 I | RKD2 Remote-Control Key Code input (MSB)

59 D5 I | RKD1 Remote-Control Key Code input (MSB)

60 D6 I | RKDO Remote-Control Key Code input (LSB)

61 D7 O | Not used | (NC)

62 D8 O | Not used | (NC)

63 D9 O | PLYL DLAY-LED ON/OFF Jon] 5V ov
64| D10 | O| PASL

PAUSE-LED ON/OFF l0N| 5v oV
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2. OPTICAL PATH IN THE PICK-UP

2-1 OPTICAL PATH AND OPTICAL PARTS
DISC

Pit -

Objective lens

Half mirror
Reflecting mirror

Grating (diffraction grating)

Laser diode

Photo diode (with pre-amplifier)

Fig. 2-1 shows the configuration of
this pick-up’s optical part.

The wavelength of the light emitted from the laser diode is
between 780 and 790 nm. The light is barely visible. This
light source is spread into an ellipse from an ultra-small
emission point. The light expands at a set angle.

The emitted light goes through a grating and is divided into
three beams of O step and *1 step.

The other beams of +2, 3, and n steps are also present, but
are lost and not used. When the light reaches the half
mirror, 50% is reflected. The remaining light permeates the
half mirror and is lost.

The light then goes to the reflecting mirror where all the
light is reflected to the objective lens (finite type).

Since this pick-up’s objective lens uses a finite system
(finite because the LD’s convergence distance is finite), a
collimator lens is unnecessary. The old models objective
lenses are called infinite type. The light that is converged on
an ultra-small diameter spot by these objective lenses is
reflected by the disc and returns to the objective lens. Then
it goes through the half mirror where 50% of it returns to
the laser diode. The remaining 50% of light goes through
and reaches the photo diode.

This has been a general outline of the optical path. The
features of each part are explained in the following section.

2-2 FEATURE OF EACH PART

+1 order
0 order

—1 order

A) (B)
Fig. 2-2

(1) Laser diode (LD)

The size of previously-used LDs was 9¢. However, a newly-
developed LD with a size of 5.6¢ has been introduced. This
has resulted in a compact and lightweight optical path.

(2) Objective lens

The collimator lens has been replaced by the finite objec-
tive lens which has a finite convergence distance for the
LD’s optical path. This has resulted in lower costs while
preserving high performance.

The finite objective lens, like the conventional infinite lens,
is a high-performance lens designed to attain sufficient op-
tical performance even when the optical parts are not
parallel within the optical path.

(3) Half mirror

The light that returns to the objective lens goes through the
half mirror. Since the half mirror is a glass plate, it is known
that astigmatism is created for the light which enters at an
angle. The old model similarly used a glass plate and had a
device in its optical part to cancel this astigmatism.
Whereas, this new pick-up uses the astigmatism advantage-
ously for the focus servo.

Consequently, the multi-lens used in previous models has
not been incorporated in this new pick-up. This has resulted
in lower costs while preserving high performance. At the
same time, the points of parts have been reduced, improv-
ing dispersion and reliablity.

(4) Axle-sliding actuator

The position accuracy of the objective lens is an important
factor for the optical pick-up. The pick-up has a sliding axle
for the actuator which drives the objective lens. Accurate
and stable positioning of the objective lens is thus attained,
resulting in stable trackability. Also, a smooth frequency
response with low resonance is also realized as with the con-
ventional spring-supported type.




(5) Resin body

The CD body has been made with computer-simulated
technology. To keep body changes to a minimum, resin has
been incorporated. Due to the mounting, materials were
carefully selected and the same reliability as the previously-
used aluminum has been realized.

The use of resin has made possible mounting configurations
that were not possible with aluminum. Therefore the use of
adhesives has been greatly reduced for improved reliability.

2-3 RF and servo signal

Disc

Objective
lense

Half mirror

PD

(2) RF and servo signals

The beam, which has been reduced to an extremely
small spot by the objective lens, now strikes the disc side
on which the signal is located. Part of the beam is then
reflected back to the objective lens and photo diode. A di-
agram showing how this beam is reflected off the disc is
shown in figure 2-2. (A) shows what happens when the con-
centrated beam is directed at a pit. Normally, this reflected
light would disrupt the output light beam. In the laser diodes
used in CD players, however, noise is reduced instead, result-
ing in stable performance. This property is very advantageous
for.the half prism which allows only half of the light energy
to pass.

A pit and (B) shows the same beam when reflected from
a space between pits. In case (A), the beam is diffracted, so
the dark part of the beam does not return to the objective
lens. Instead, only the center of the beam passes through the
objective lens and reaches the photo diode. In case (B), there
is no diffraction because the beam does not strike a pit. There-
fore, the entire beam is reflected back to the photo diode,
producing brighter beam than when a pit is reached. In this
system, the data on the disc, which is represented by pits,
is covered into an electrical signal at the photo diode accord-
ing to the intensity (brightness) of the reflected beam. The
RF signal is then produced from this electrical signal by the
computation circuit.

PD-7050, PD-6050 |
PD-5050, PD-4050 |

Fig. 2-3 shows how the focus signal is detected. (1) is
when the beam from the laser diode is accurately focused on
the disc by the objective lens. (2)shows what happens when
the disc comes closer to the pickup and (8) shows what hap-
pens when the disc moves farther away. The grating and con-
cave lens, which have no direct effect on the focusing are not
shown in the diagram.

In case (1), the beam emanating from point 01 is reflect-
ed and diffracted on the disc surface to produce the con-
densed beam (02). In case (2), the beam is directed at a
point farther than that of beam 02. Fig. 2-4 shows the
properties of the half mirror. 1 through 7 shows the shape
of the beam at each point. Between points 2 and 6, which
are in a straight line, the beam is circular at point 4. Point 6
corresponds to beam 02 of fig. 2-3. If we assume that fig.
2-4 shows mode (1) of fig. 2-3, that means the beam is cir-
cular because the photo diode is located at point 4. In
mode (2) of fig. 2-3, the location of the photo diode is
closer to the cylindrical lens than it was in fig. 2-4. That
means the shape of the beam is the same as that of point 3
(an ellipse that has a longer width than height). In mode (3)
of fig. 2-3, the shape of the beam is that of point 5, an
ellipse that has a longer height than width.

Half mirror

Fig. 2-4 Half mirror

These beam shapes are shown in fig. 2-3. By perform-
ing a (A + C) — (B + D) computation using the A-D photo
diode quartering elements, the focus signal is produced.

Let’s consider what happens as the objective lens is
gradually moved closer to the disc. If the objective is fair-
ly far from the disc, only a small amount of light will be
returned to the photo diode. Furthermore, since the return-
ing light is quartered, the focus signal would be 0.

If the objective lens is moved closer to the disc until
point 7 of fig. 24 is reached, the shape of the beam at the
photo diode becomes an ellipse that is higher than it is wide.
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is greater than (B + D). However, after the peak (vertical

line) is reached at point 6, it begins to return to zero. If it D
becomes zero at point 4, the beam becomes an ellipse that

is wider than it is high because (A + C) is less than (B

+ D) and the focus signal becomes negative. After peak-

ing at point 2, the focus signal returns to zero just as when 3
the objective lens is too far from the disc. Focusing signals

produced in the above manner are shown in fig. 2-5. Due

to its shape, this is called an S-curve, an important graph that

expresses the properties of the focus signal.

The focus signal would then be positive because (A + C) Pit}} Tracking path

Fig. 2-6 Detection of tracking error

/\ Infocus

- —— —— b

Away from disc Toward disc
TRKG 2
VAR
Fig. 2-6 S-curve \/ \/

Since the real purpose of the focus servo is to maintain

PD-E output PD-F output

the focus signal at zero, only a tiny section at the center of RE
the S-curve appears as residual error. signal
Fig. 2-6 shows how the tracking signal is detected. The Pit

beam from the laser diode is divided into three beams. The 77y ,7§/ (TF/!ACK/) 7

+1 order beams on either side of the 0 order beam are used
to produce the tracking signal. These two beams are, like the
0 order beam, are directed at the disc in a tiny spot. In prin-
ciple, the spots of the two side beams are an equal distance
from the center spot as shown in fig. 2-6. (The actual dis-
tance is much greater than that shown in the figure.) These
two side beams are reflected and diffracted and returned to
their respective detection elements in the photo diode. If these
two elements detect the same intensity from both beams, it
can be assumed that the primary (0 order) beam is correctly
following the line of pits on the disc. Fig. 2-7 shows the rela-
tionship between the track and the output of each photo di-
ode element (A, B and C).

Fig. 2-7 Tracking error and the RF signal

10
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4. CIRCUIT DESCRIPTIONS

4.1 ACCURATE FOCUS SERVO SYSTEM

As a method (the Accurate Focus System) for re-
ducing the distortion of RF signals read by the
pickup, delays have been applied to the output of 2

/ photodiodes that precede the quarter photodiodes
and is followed by an addition operation in order to
achieve improvements in frequency responce, dis-
tortion, S/N, and so on as well as to increase the
accuracy of signal reading.

(Preceding side)
+ c+D
Direction of pit sequence +
.
CiD
A|B
+
A+B
+
(Former Method)
e
A D>—F ANANAY
D>—1 \J
| |
c b
|
|
|
!
( (PD-7050 and PD-6050) |
1
A

\

)

o

D

>— 0
; > |~

C

Delay lines

Fig. 4-1
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3. BLOCK DIAGRAM

e For PD-7050

1C4: CXK5816PN

VR2 RF I6K WORD DIGITAL OUT © DIGITAL OUT A
RF OFS EQUALIZER STATIC RAM CIRCUIT
IC1: CXA10818 IC3 T IC8: PD0026 1C15: SM5807B  1C18: PCM56P-J
PICK UP ASSEMBLY RF_AMP DECODER ' ATTENATOR DIGITAL FILTER D/A CONVERTER F1: PTF1010
(3)(2) CXD11250Z IR 27
PDI RF RFO EFM T 12 L.P.F O Lch
.. _J
(7 EFMCOMP B w EFM | |interpo 4
L W 29 6 PLL | |Hator IC19: PCM56P-J
D AlB 8PDZ AMP FOK %8 FOK - . p/A CONVERTER F2: PTF1010 —
F
cl|o DELAY LINE H MIRR /\ | p3bit | [eFm S
4 L.PF O Rch
FOCUS i
| 1 ERROR m shlf? »Demodu
VR 6 FE BIAS| | AmMP DFCT DEFECT Register] |lator J Y
FCS OFS 8 i °T_Heh @ O~ OB-6
F - LDON 29/4 9 < 19
S TRACKING =N < DEMP
B - AMP ! og w 3 [ >
VR7 TRK OFS E + ol 2] « CIRGUIT =
»(| | g ¢ = -
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4. CIRCUIT DESCRIPTIONS

4.1 ACCURATE FOCUS SERVO SYSTEM 4
As a method (the Accurate Focus System) for re- ‘
ducing the distortion of RF signals read by the

pickup, delays have been applied to the output of 2 I

photodiodes that precede the quarter photodiodes
and is followed by an addition operation in order to
achieve improvements in frequency responce, dis-
tortion, S/N, and so on as well as to increase the
accuracy of signal reading.

FE >—
0.0
(Preceding side)
+ C+D
Direction of pit sequence r +
C|D
A|B
— +
A+B
+
(Former Method)
A l': N [\ | \ m 1
0 + S
> VERVE
| / Y/ N, ! V
oo tl
C ! | [ !

Do poor 0
;! b a
b T
(PD-7050 and PD-6050) ol o
NN i
0 T

A D—I~
D>—
e —(3F

d
C

5

Delay lines

Fig. 4-1

13 e



4.2 IC DESCRIPTIONS
4.2.1 CXA1082AS

FOCUS SERVO SYSTEM

3.6K CXA1082AS
+MW—e FOCUS PHASE COMPENSATOR
R56 60K 04
FE >0 __D_’cm Focus coiL
C29 \égs 5’ 6\ ?P‘K o 4“8AK 'A'A'A ' ‘FEO
0.0015 100K R41
@338 4.7
40K FECa7) ’
D—C/C W 6%";“
Fsz 11y 22 L,,__I
Z 10k €33 0.00068
- (35—
€ < I SET
FSt J rRag
50K S 120K
3,5v
SRCH L cs0
3 33u/35
R44 c34
47K

The above figure is a block diagram of the Focus
Servo System (Fig. 4-2).

When FS3 is ON, the high-cut filter gain that formed
the low-range time constant can be dropped by the
operation of the capacitor connected between Pins 8
and 9 as well as the internal resistor.

The capacitor between Pin 10 and GND is a time
constant that boost the low-range frequency during
normal play mode.

The peak frequency of the Focus Phase Compensator
is in inverse proportion to the value of the resistor
connected to Pin 23, and its peak value is approxi-
mately 1.2 kHz in case of 510k resistance value.
The height of the focus search operation is approxi-
mately *1.1 Vp-p in case of the time constants shown
in the Fig. 4-2. This height is in inverse proportion to

14

the value of the resistor connected between Pins 35
and 36.

This system is set to a value that is 5.7% of difference
between the reference voltage Vcc for the inverted
input of the FZC comparator and VC (Pin 1); that is,
it is set to (Vecc - VC) X 5.7%.

NOTE:

When the value of the resistor connected to Pin 23 is
changed, changes will also concurrently occur in the peak
values of the phase-compensating peak value Focus Servo
and Tracking and Carriage Servo systems as well as in the
fc value of CVL LPF. In addition, the dynamic range and
offset voltage of the OP Amp will also be concurrently
changed.

R42
4.7



TRACKING AND CARRIAGE SERVO SYSTEM

ca7
0.0047

66P

=10k I
=

>
S sToP M €2

4—0/0—0
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CXA1082AS8

35V

%2}
m
)
s

100K
1K

e 22 pA
TM6 A

MA
%

TM5

11uA
g O

11uA

O
{mz

TM3

AAA-

=110K

ARA

W
10K l

TRACKING
CoIL
g, -

AAA-

= 82K
3

O—

T

L FSET

R52 R53
/

TRACKING PHASE
COMPENSATOR

23

R62
510K

+5v

0,01y
cas

Fig. 4-3

The above figure is a block diagram of the Tracking
and Carriage Servo System (Fig. 4-3).
The capacitor connected between Pins 14 and 15 is a
time constant that functions to drop the high-range
gain when TG2 is OFF. The peak frequency of the
Tracking Phase Compensator is also in reverse pro-
portion to the value of the resistor connected to Pin
23, and its peak value is approximately 1.2 kHz in
case of 510k§2 resistance value.
TM3 or TM4 is switched ON in order to make a
tracking jump in the FWD (forward) or REV (reverse)
direction, respectively. The peak voltage to be applied
to the tracking coil at this time is determined by the
current value of TM3 or TM4 and the feedback
resistor from Pin 18; that is:
Track Jump Peak Voltage
TM3 (TM4) current value X feedback resistance
TRK coil DCR
R52//R53

value X

A FWD or REV carriage kick is performed by
switching TM5 or TM6 to ON, respectively. The
peak voltage to be applied to the carriage motor at
this time is determined by the current value of TMS5
or TM6 and the feedback resistor from Pin 21; that
is:
Carriage Jump Peak Voltage
TMS (TM6) current value X feedback resistance

R58
value =20
X RS57

The current value at each SW is determined by the
value of the resistor connected to Pins 35 and 36.
When its resistance value is 120k, the respective
current values will be as follows:

™3, TM4 = 11 MA TMS5, TM6 = +22 MA
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SPINDLE SERVO, LPF

CXA1082AS
CXD1130/1135
20,5k 22K 220K Sw
> 220K
20K > N
v"‘vl V‘V‘V V
! 220K ¥
1 220K | fe
4 |
' R33 SPOL
A~Fsw Gy SET % MOTOR
®
c46
MDS T‘?.‘l‘ ooty Rez
FSW : )£
™ 22547 cal
R32 50v io‘oss
Fig. 4-4
A 200Hz LPF is formed at the 0.033 M F connected
to Pin 42 and 20k resistor and a secondary LPF
is formed at the built-in LPF (Pin 23: fc - 200 Hz
with a 510k  resistor), thereby eliminating the
carrier components of the CLV Servo Error signals:
MDS and MDP.
In CLV-S Mode, FSW goes low and the fc value of
the Pin 42 LPF is lowered to further reinforce the
filter.
VCO LOOP FILTER, 8.64MHz VCO
o CX1082AS
L1}
32K
C """ V"‘V‘
K CXD1125Q
CXD1130/1135 q 32 S ‘1”
T veo |—"%%
T gmnt
PDO 100P== 5 7¢ 15K 15K “f‘
I 3.5V
REG
BW Ge)SoF fga 5V
3 ) 3
R30
+|C48 3.6K
4.7y
Q8 VR8
€50
c49 2.2k 33/35
ra7 T 00047 ;];
100K
Fig. 4-5

168



The phase comparison output PDO which is input
from Pin 34 subjected to V-I conversion after having
its PWM carrier component eliminated at the Loop
Filter. It is then added to the current from Pin 36
which is used for setting the free-run frequency in
order to control the VCO frequency. The free-run
frequency of the VCO is approximately in inverse
proportion to the value of the resistor between Pins
36 and 37.

COMMAND

The input data used for operating this IC actually
consists of eight bits. In the following description,
however, each command will be expressed using a
two-digit hexadecimal format of $XX (with X
ranging from 0 to F).

PD-7050, PD-6050

PD-5050, PD-4050

1. $0X ( @ SENS = “FzC")

This command is related to the control of the

focus servo. Its bit configuration is as follows:

D7 D6 D5 D4 D3 D2 DI DO

0 0 0 0 FS4 FS3 FS2 FSi

The four focus-related SWs are FS1 to FS4,

which respectively correspond to DO to D3

above.

$00 When FS1=0, Pin 13 is charged to: (22 MA
- 11 MA) X 50 kQ = 0.55V.
Moreover, if FS2=0, this voltage is trans-
mitted no further and the @ output be-
comes 0 V.

$02 In the above status, only FS2 becomes 1.
At this time, a negative output is sent from
Pin 11. This voltage level is stipulated as
follows:
22 MA - 11 MA) X 50 kQ X Resistance
value between @, (/50 kQ ....Equation (1)

$03 In the above status, FS1=1 so that the -+22
MA power supply is cut off.
Next, the Charge/Recharge circuit of CR is
formed, and the voltage of Pin 13 drops
with time as shown in Fig. 4-6 below.

AN

ov

\

Fig. 4-6. Pin 13 Voltage when FS1 Changes from 0

to 1

This time constant is stipulated by C34 that is
externally connected to 50k$2.

The alternate issuing of $02 and $03 enables the
(See Fig.

creation of the search voltage for focus.
4-7)

A e e e

|

T 1
$ 00 02 03 02

Fig. 4-7.
(Pin 11 Voltage)

03 02 00

Search Voltage Creation by $02 and $03
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1-1.Description of FS4
This switch is situated between Focus Error
input 6 and the Focus Phase Compensator to
receive the Focus Servo ON/OFF data.
$00 - $08
Focus OFF <« Focus ON

1-2.Procedure for Applying Focus
The following explanation will
below polarities:
(a) The lens is searching the disc in the far-to-
close direction.
(b) At this time, the output voltage @D changes
from negative to positive.
(c) Furthermore, the S-curve of the focus at this
time changes according to Fig. 4-8 below.
The Focus Servo is applied with Point (&) of Fig.
4-8 as its operating point. The Focus Search oper-
ation is performed and the Focus Servo SW is set
to ON while Point (&) of Fig. 4-8 is being crossed.
In order to also prevent malfunction, the logical
product of the operation and the Focus OK signal
is obtained.
This IC is designed so that FZC (Focus Zero Cross)
will be output - as the signal which indicates the
crossing of Point (&) - from the @ SENS pin. In
addition, the Focus OK signal is output as an indi-
cation that focus is being applied (or can be applied
in this case).

presume the

(200mS 1.( 300mS )
$02 1 |

Focus error

SENS pin

(FzC)
only BUSY of $47.

To summarize the above, the focus will be optimally
applied in accordance with the time chart below.

(In actuality, this IC’s auto sequence is being used so
the system M-COM only sends $47 from point®. See
auto sequence on page 20.)

Fig. 48 S-Curve of the Focus

———
-

* The broken lines within this figure
indicate the status in which focus
has not been applied.

Focus OK
(CXA1081)

Fig. 4-9. Timing Chart of the Focus ON Operation
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1-3.The @ SENS Pin configuration is as follows:
The data which is output by the SENS pin will D7 D6 D5 D4 D3 D2 DI DO
vary according to the input data as follows. 0 0 0 1 ANTI Break TG2 TGl
Since FOCS IN and TRACK JUMP are actually SHOCK  circuit
done by auto sequencing, the output of ON/OFF ON/OFF
CXA1082AS, which uses system M-COM, is only Brake circuit description
BUSY of $4X. (See auto sequence on page 20.) These switches are used to switch the
$0X input -  FZC output Up/Normal status of the Tracking Servo gain.
$1X input -  AS Because the Servo circuit exceeds the linear
$2X input -  TZC range after performing a 100- or 10-track jump,
$3X input -  SSTOP the settling of the actuator becomes extremely
$4X input -  BUSY bad such that it will, for example, return after
$5X-$7X input - HIGH-Z jumping only ten tracks, although a 100-track
Since any data above $7X is a command code jump was intended, and such phenomena will
of CXD1135, its connection with the “SENS” frequently occur. It is the Break circuit, how-
pin of CXDI135 will permit the output of ever, that functions prevent such occurrences.
various types from a single pin. By exploiting the 180° phase offset between the
RF envelope and the tracking error due to the
2. $1X ( @ SENS = “AS”) direction of the actuator transversing the tracks
This command is related to the ON/OFF status along the radius from the inner to outer tracks
of TG1, TG2 and the Break circuit. Its bit and its reverse direction, the Break circuit cuts

out the unnecessary portion of the tracking error
and applies a break.

(MIRR) |

® D2 ™7
_— WAVEFORM @ © e
/! RECTIFIER . L OPEN
©

ENVELOPE DETECTOR | H: MAKE

l———__—————_—"(@ BRK
TRACKING | K
ERROR - ®

WAVEFORM
qz}— RECTIFIER EDGE DETECTOR (LATCH)
(rzeT (@) ®
l CXA1082AS
Lo e e e e e e L e e e e e o —— —

Fig. 4-10. TM7 Operation (Break Circuit)

Inner to Outer Tracks Outer to Inner Tracks

;
?

I 1 L [ ¢mme»
\/\/\/\ /\/\/\/

“12C")

L] |

|

L
L

© 6 ©06
|

| | | | | | <« Break is applied

| | ! | | | from this wave

g
-
|
|

g
|

Fig. 4-11. External Waveforms
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3. Track Jump

This CD player is doing track jumps of 1, 10, D3 | b2 | D1 | DO
50, 100 via the auto sequence gf.CXAIOSZAS. CANCEL 0 0 0
The auto sequence sends the timing data from

the system M-COM to the RAM of CXA1082AS FOCUS ON U ! !
beforehand. Therefore just by sending the serial 1 TRACK JAMP 1 0 0 X
data of the auto sequence, the TRACK JUMP

“and FOCS are drawn in. 10 TRACK JAMP ! 0 ! X
Figures a. to d. show the timing charts of the 1, 100 or 50 TRACK JAMP 1 1 0 X
10, 50, or 100 track jump and auto sequence.

The time control in the figures is done by

setting $5X with the system M-COM. X = 0 FOWARD

Auto sequence starts by the sending of $4X in X = 1 REVERSE
the table below.

Auto Sequence Time Chart
a. 1 track jump

$48 latch ($49)

¥4 : :
I ] 1
I 1
XLT U ' 1
i 1
e | [ For FWD
\ Reverse for REV
i
1
I | I For FWD
! Reverse for REV

c.ouT

BLIND

J PN PRI JEPIG P

ﬁ

FWD/(REV) JUMP C.oUT

1 count
I B |

REV/(FWD) JUMP

lLL

OFF
TRACKING SERVO

£

ON

FWD/(REV) MOVE

OFF
CARRIAGE SERVO l
BUSY
|
Internal mode szsi $28 $28 $2c $25
FWD (REV) ($2¢) (s$2¢) ($28)
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b. 10 track jump

$4A latch ($4B) Inverted by count overflow

¥ ' ;f

g
S — 1 g )

! C
BLIND f'—_———_‘—‘lA !
]

1

FWD /(REV) JUMP "—ﬂ
: 5 count f—__]
[}
1

REV/IFWD) JUMP

FWD/(REV) MOVE

TRACKING SERVO OFF )
: ON [
1

1

|

!

|

1

|

I

]

1

!

CARRIAGE SERVO 4y l :
! !
l 1
[

1

I

1

1

!

1 1
: 1
[} 1
| |
' | ]
OFF
|
! |
] 1
BUSY ! J
: = |
]
Internal mode $25 $2a $2A ! $2€ ) $25
FWD (REV) bosem ($2F) ' ($28) '
c. 50 track jump
100

$4C latch ($4D) Inverted by count overflow
| 1 1
¥
I
]
1
]

4

(FWD )
REV

|
]
c.ouT |
' s
BLIND ____F:—A::l .
1

FWD/(REV) JUMP

C.ouT

25 count | "]
100

REV/(FWD)JUMP

OFF
TRACKING SERVO ON |

FWD/(REV) MOVE l

!
|
|
|
1
|
|
)
|
!
1 [
|
|
1
|
!
|
|
!
1

CARRIAGE SERVO gy °FF|
BUSY |

1
Internal mode $25 : $2A
FWD (REV) |

$2A
1$28)

$2E
($28)

$25
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d. Auto focus

$47 latch | ‘ :
|
i |
!’5 1 5 |
i i |
| i |
| | [
— |
|
FOK | !
Fzc T !
1 |
[
BLIND E:;‘ !
]
SEARCH UP

SEARCH DOWN

FOCUS ON

BUSY

A

internal mode
o 03 $03 $o8
FWD (REV) $oz $03 s

1

Note: This time chart’s horizontal axis is not limited to being proportional to real time.

4.2.2 CXA1081S
RF AMP

The output voltage of the photodiode that are input
to the input pins (PD1 and PD2) are respectively
subjected to an increase in voltage of about 5 times
into a 58k  equivalent resistor at the RF I-V

formed at the RF Summing Amp so that the output
voltage which has been converted from the currents
of the photodiodes (A + B + C + D) is output
from Terminal RFO. An eye pattern check can be

Amps (1) and (2). Furthermore, addition is per- performed at Terminal RFO.

R11 R10
8.2k ,, 10k
PICK-UP N
RFO 2.7k %ggP RFO
I_ e cmm G Gmm o Gow o o e ese (3 o cms ' wm {2 o w
I 58K
"""
o
7 10K
r—-—w——"

T + VA
} RF 1=V AMP (1)
| 58K RF SUMMING AMP
l vy

PD2

() 10K

N - MA——
I + VB
[

RF 1=V AMP
I (2) CXA1081S
B oo o s ome e o emm Geon e oo G GING S5 GID GEND GSD G50 G0
Fig. 4-12

The low-frequency component of the RFO output
voltage Vreo is as follows:
Vrro 1.8 X (\/Au -+ \/B)
1.8 X (58kQ/12kQ) X (VPDA + Veoe + Veoe + VPDD)
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FOCUS ERROR AMP

This amp obtains the difference between the output
(VA) of the RF I-V Amp (1) and the output (VB)
of the RF I-V Amp (2), then outputs the voltage
which has been converted from the currents of the
photodiodes (A + C - B - D).

The FE output voltage (low frequency) is as follows:

Vie = 54 X (VA - VB)

= 54 X ‘SM X (Veoa + Veoe — Vipps — Vo)

12kQ

- TRACKING ERROR AMP

PD-7050, PD-6050 |

PD-5050, PD-4050

CXA1081S it

]
|
|
L e |
32K l
vB
—(B+D) —MWA @ FE
—(A+C) W " ¢ +

260K 26K
AAA AAA

VPDE

]
I
|
|
|
|
R7 ¢
33k
|
|
|
!

Fl=V AMP ,3>2 @TE
'y

VvV v"‘-_G
c3 .L <
!ZPT Z 13K
+ VF

R8 E

i
£
c4"izp TRACKING

>0 11
33k

S~ ve| ERRRY
g

Veor i
l L

EOK‘IZ\

[ I I ey

2}
i 4
i 3260k

v;zski_ RA_E}

~16 " RB E I—V AMP

zoxg | CXA1081S
,,],7. e e e e e e e e e e e e
Fig. 4-14

The voltage of photodiodes for the side spots input
to Terminals E and F are respectively subjected to
the voltage is increased at the E I-V and F I-V
Amps. That is:

X Veoe

VE =[260 k@ X RA/(RB + 22kQ) +
(RA + 260k0)1/33kQ X Voo

Furthermore, the output difference between the E
I-V and F I-V Amps is obtained at the Tracking
Error Amp in order to obtain the output voltage
that has been converted from currents of the
photodiodes (E - F) as follows:

VTE = (VE - VF) X 3.2

= (Veor = Vo)) X 203kQ

32
33kQ X
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FOCUS OK CIRCUIT

The Focus OK circuit functions to create the window CXA10815
for the timing of switching ON the Focus Servo from
the Focus Search status.

With respect to the RF signal of Pin 2), both its HPF
signal and the reciprocal of the LPF output (inverted
phase) from the Focus OK Amp output are obtained
at Pin (©.

The Focus OK output is inverted in the case below:

Verr — Vreo = =039 V

FOK

i

I

I

]

|

COMPARATOR ]
-

FOCUS OK AMP FOCUS OK
b e o oo o o e e o o e e Goe G o = D Gow e S W
Fig. 4-15
MIRROR CIRCUIT
rFo | A |
l = MIRROR HOLD |
cl | AMP '
0.01e T |
H
() PEAK& +
BOT TOM %
| HOLD R
] ]
|
|
' I
| MIRROR i
1 COMPARATOR DGND ]
B s G o e T G D SSRGS GRS GESED CEMGD GID CHIND CRUID GRS GRS eSS G SRS Cmms Chessp S @b S
Fig. 4-16

After amplifying the RFI signal, the Mirror circuit
performs Peak Hold and Bottom Hold.

Peak Hold will hold the peak value at a time
constant that is capable of tracking even a 30 kHz
Traverse signal, whereas Bottom Hold will hold the
bottom value at a time constant that is capable of
tracking even the envelope fluctuations of revolving
cycles.
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mm

RFO
.;:s.'!.l.'!nii{!.'!.'HimiiHl'mﬁ'l'iiimmllﬂiiil'l'l'l'llﬂllfll}llll;l,?Iﬂm!m!!!!!!!!!.Hm!m!!!!!! ov
(PEAK HOLD) /\/\/\v/n/_u ’ ov
(BOTTOM HoLD) \H/-\\_ o
— F____' _ .
MiRROR HoLoy T L
SN
A R R A |
TR | i i W
MIRR l I | ﬂ ﬂ H )

The DC-replayed Envelope signal J is obtained from
the differential amplitude of these Peak and Bottom
Hold signals, H and I. The Mirror output is
obtained by comparing this signal J with the signal
K which has been held at peak level, using a time
constant of a a level that is two-thirds that of the

EFM COMPARATOR

AUTO ASYMMETRY
CONTROL AMP

Fig.4-17

peak value. In other words, the Mirror output is
“L” upon a disc track or “H” between disc tracks
(the Mirror section). Moreover, the Mirror output is
also “H” when a defect has been detected.

' R20 R2I
ASY 100K 10K

===

: cié cl7

0.47u | 0.01
/50

45

AUTO ASYMMETRY

CMOS
BUFFER

DGND =0V

Vee d BUFFER
40K 40K _
\ J\zs\'/* . XD 1135
rom
EFM COMPARATOR CXA1081S
L e e e e e e o o e o o o e e -
Fig. 4-18

The EFM Comparator functions to convert the RF
signals into binary signals. The asymmetry caused
by variance during disc manufacture cannot be
eliminated merely by AC coupling. Consequently,

the reference voltage of the EFM comparator is
controlled by exploiting the respective 50% proba-
bility of a 1 or 0 occurring as the value of a
binary-coded EFM signal.
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Note that since this EFM Comparator is of
power-current SW type, its H and L levels will not
equal the supply voltage, there is feedback via the
decoder’s C-MOS Buffer.

R20, R21, Cl16, and CI17 serve as a LPF for
obtaining the DC of (Vcc + DGND)/2 [V].

DEFECT CIRCUIT

After inverting the RFI signal, the Defect circuit
performs Bottom Hold using two time constants, one
long and one short. The Bottom Hold performed by
the short time constant sends a response at a
mirror-surface defect on the disc that is 0.1 ms or
longer. The Bottom Hold performed using the long
time constant continues holding the mirror surface
at the level preceding the defect.  The Mirror
Defect Detection signal is generated by performing
a fine plus level shift of that mirror level by use of
C coupling, then making a comparison of both
signals.

When this signal is used and the DEFECT output is
“H,” TRKG error is muted and the playability is
improved.

: |
RFO ; —xz b _—K T e
i _L__+ L i¢ - | 'DEFECT
I DEFECT COMPARATOR |
DEFECT AMP T T ¢ c1d DEFECJOESTTOM |
'I'O.w
o aro I AAAQ [l
i\l f \
Wdhdr L
n LR i ||||||||1|
< s o
Solid Line CC1 —_—J- Broken Line CC2
e DEFECT

1.4msec MAX

Fig. 4-19
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4.3 TOC READING

Initial Settings for Reading of Table of Contents

Conditions: START

* Carriage is inside and the inside switch S102
is on.

* Loading is completed and loading switch ]
S101 is on. Laser diode on.

PD-7050, PD-6050

PD-5050, PD-4050.

First focusing attempt.

Successful focusing?

NO

Spindle motor kick.

Spindle motor rotation by rough
servo.

Tracking spindle closes.

NO A spindle

motor locked?

If GFS
signal is longer
than two seconds, is
level “L"?

Spindle motor lock.

Mreading

completed?

Second attempt.

VCO free run conditions
500 msec

CPU determines that GFS signal
(CN104-1) is "H".

at least x sec.
elapsed since beginning
of TOC reading?

SEARCH

CPU determines END data which
is recorded in TOC.
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4.4 CARRIAGE SERVO SYSTEM

The carriage servo system inputs the TRKG actuator’s drive
voltage, and through the carriage servo EQ shown in Fig.
4-20, the amount required for the carriage movement is ob-

tained.

Also, the carriage’s LOCATE operation obtains LOCATE
voltage by switching over the internal current source in the
serial data. This voltage is about 6V. However, during
startup and lock, since the output current is limited to

200mA, the voltage will become lower than 6V.

Eccentricity component

e

o
N
N -
w
o]

Ai\

0 Frequency (Hz)

Fig. 4-20
CXA1082AS
@< I
TM6 ~
TM5
Motor voltage ~ - -~ — Limit
+) 21 20 RE8 / L
R51 N
TAO VW REV | Fwp |
R54 R57 Servo Servo
R50 on on
c39 } _
1C17(1/2) M) Carriage
motor
Fig. 4-21
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4.5 DEMODULATOR

The demodulator is composed primarily of LSI CXD1135Q;

it also includes a small amount of added-on circuits. Its

functions are:

1. Bit clock regeneration using the EFM-PLL circuit.

2. Demodulation of the EFM data.

3. Detection, protection and internal extension of the

frame sync signal.

4. Thorough error detection and correction.

. Interpolation using averaging or previous value hold.

. Demodulation of the sub-code and error detection for
sub-code Q.

. CLV servo for the spindle motor.

. 8-bit tracking counter.

. CPU interface using the serial bus.

0.Built-in 35th digital filter.

[o20Ne}]

© 00

—

filte
CLV servo section sy L:O.‘.)_l_ r_ _______
cxor3sal Mixed filter | ke
MOP R100 r ————— T RoT
3 I res 1 >
MDS Ro8 h
LA LI Wvad +~"To driver
i R96
Fe [ i ”“s css i) stage
MON Roo g | “l " ,I
| S g [ AL A DU,
|
| R93
i
Fig. 4-22

S |

PD-7050, PD-6050

PD-5050, PD-4050
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4.6 DIGITAL LEVEL CONTROL
(Only for PD-7050 and PD-7050-S)

Instead of the previous method, place a digital attenuator
IC in front of the audio circuit. By controlling the output
level with an 8-bit data of the microcomputer and a 16-bit
audio signal from the digital circuit and multiplying both

within the attenuator IC, it is possible to obtain an audio ———-< Digital level control >——-
signal which does not damage the quality of the audio
circuit. (See Fig. 4-24) By operating the UP/DOWN key of
the remote controller, every 1 dB of 25 steps (0 dB to—25 W || pigital ] /\/
dB) level adjustment. Digital :|—J> :——'_| > Audio
) J circuit atte:\:ator circuit
Microcomputer
r- Y ]

DATA 16-bit shift j 16-bit :> 16X8-bit 16-bit DATA
IN register latch multiplier shift register ouT
I—I I_‘I |

|

|

I

! Timing )

I B Multiplexer K 8-bit latch
[

I

|

generator

I

I

I

I

I

T !
|

8-bit shift |
|

|

|

L —O O O— ————— 7 register

Data clock

Microcomputer control

Fig. 4-24 Digital level control
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