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In complicance with Federal Regula-
tions, following are reproductions of
labels on, or inside the product relating
to laser product safety.

TRIO-KENWOOD Corp. certifies this
equipment conforms to DHHS Regula-
tions No. 21 CFR 1040. 10, Chapter 1,
Subchapter J.

DANGER : Laser radiation when open
and interlock defeated.

AVOID DIRECT EXPOSURE TO BEAM. *Refer to parts list on page 82.
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MECHANISM DISASSEMBLY PROCEDURE

Note : The AC cord must be pulled off before starting the

following procedure.

. Remove the case ( @) . @ ).

2. Remove the six set screws at the top and bottom,of the
front panel (e ). {The top three screws are flat pan-
head screws.)

3. Slowing remove the panel toward you ( e ).

4. Turn the stem of the gear located at the rear left as in-
dicated (toward @ until it stops at the bottom (see

© ). This drives the tray toward you { @ ).

5. Slowly pull the tray out toward you { @ ).

—

6. Push in the tray panel clamping hooks as indicated by
© and @ to remove tray panel (@ )

7. After removing the tray panel, slowly push back the tray
intothe set (@) ).

8. Cut the wire clamper, loosen the two set screws of

the power switch knob, and then remove the power 10. Remove the printed circuit board (PCB) holding plate
switch from the chassis ( @) . @® . @® ). setscrew (@ ).

9. Remove the headphone board from the front bottom 11. Remove the PCB holding plate as arrowed () . @ )
of the tray ( @ @ ). 12. Push the PCB edge with your finger as arrowed to re-

move the screw from the bottom of the PCB ( () .

®).




DISASSEMBLY FOR REPAIR

10. Remove the mechanism set screws, some of the back-

panel‘and circuit board set screws () . . @ . D ).

11. Remove the cable connectors and wrapping, which
connect the mechanism to other circuit boards, as
illustrated { ®@ @ ). 12. Cover the set with a piece of cloth and put the back

paenl on it { @ ).
Then, slowly pull the mechanism off backward { @ ).

LASER PICKUP DISASSEMBLY PROCEDURE

1. Turn the rear left gear stem as indicated by @) to the
bottom @ ; similarly to the mechanism disassembly
procedure (° ), and pull the tray off toward you
(@)

2. Remove the bottom plate set screws ( @) ).

3. Remove the three screws setting the laser pickup to the
mechanism { @) ).

Note : The laser pickup should not be removed unless it is

determined to be malfunctions.

When mounting a new laser pickup, all possible anti-
electrostatic measures should be taken (against the
work desk, human body, and soldering iron, etc.).
The laser diode short pin should be remained attach-
ed until immediately before the set is operated as far
as possible. A failure to observe any of these pre-
cautions may shorted the laser diode life, resulting in
a malfunction of the set in a shorter period.
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DP-2000

'CIRCUIT DESCRIPTION

1. Description of components
1-1. CONTROL (X29-1632-71)

Component Application/function Operation/condition/compatibility

Generates a focus error and a tracking error signals; generates, and compensates

IC1 3-beam optical pickup preamplifier the phase of an RF signal; and provides an automatic symmetrical correction
circuit.

(c2 C-MOS inverter sAﬁ;:z:ffies the output of the mechanism photo-interreflector to generate an FG

1c3 Remote control preamplifier Amplifies and f:onverts the signal from the infrared photodiode to a digital signql
whose voltage is 0 or 5V.

Q1 IC1 FOK output current buffer Used as an emitter-follower to amplify the FOK signal current.

Q2 Disc defect detector Comes on when the tracking error voltage exceeds + 3.0V.

Disc defect detection signal disabling

Q3 during search Comes on when the TEP signal is activated to disable the DEF signal.
Q FL driver l;‘I;?tdCa:r:;j:ne:T'nitter—follower circuit and supplements the microprocessor output
Q5 FOKF current buffer Serves as an FOK current buffer.
D1 Remote control ray reception indicator LED | Comes on when the remote control circuit receives a signal.
D2 Remote control ray reception photodiode Remote control PIN diode; may be replaced by PH3028.
Table 1-1
1-2. PROCESSOR (X32-1040-00)
Component Application/function Operation/condition/compatibility

1C1 3-terminal voltage regulator Generates the —5V supply for the digital and servo systems.
1C2 3-terminai voltage regulator Generates the + 5V supply for the digital and servo systems.
1IC3 3-terminal voltage regulator Generates the + 12V supply for the D/A converter system.
IC4 3-terminal voltage regulator Generates the —12V supply for the D/A converter system.
1C5 3-terminal voltage regulator Generates the + 5V supply for the D/A converter system.
1C6 3-terminal voltage regulator Generates the —5V supply for the D/A converter syste'm.
17 Servo control Generates the pulses for the focus, tracking, and feed motor servos, as wel!

as the search pulse.
1C8 Power operational amplifier Tracking actuator driver (2/2) and feed motor dirver (1/2).

Compares the data from the remote control amplifier with the custom tode of
1Co Remote control microprocessor the DP-2000 CD player and, if they match, informs the main microprowessor

1C12 of the data arrival and directs the data to it.

When 1C12 pin 59 (A KEY} is “L", directs the data from the remote control
IC10 C-MOS 4-bit data selector microprocessor 1C9 to the 1C12 terminals KO through K3. When ‘“H", drects
the scanned data from the tact switches to the same JC12 terminals.

Provides inverters {1/4, 3/4, and 4/4) and a clock selector (2/4). When IC12
pin 3 {CHNG) is “H"", the clock selector directs the WFCK signal from C32
pin 25 to IC12 pin 8 (SCK) and, when """, directs the clock signal (SCK)
from IC12 pin 9 to the CLK terminal of 1C32 and 1C7.

1C12 Main micorporcessor Controls the player display and operation.

Detects disc scratches or dusts and changes the amplifier gain over scrath areas

IC11 C-MOS NAND GATE

1C13 Dropout control microprocessor through a preestimation.

1C14 C-MOS NOR GATE Latches the DEF signal.
Provides an exclusive OR function which is disabled; that is, the data friy the

1C156 C-MOS NAND GATE digital filter IC16 is not inverted, when the INVCL signal is "“L"’, and enitled;
the digital filter output data is inverted, when the INVCRL signal is *'H"

e e e g 7 =P sy o Hcke

1C17 D/A converter Provides the same function as CX20017 but cannot be replaced.

IC18 Bi-FET operational amplifier fg;"iilatsa ::.i“"eg'am’ and convert the D/A converter output DC curren

1C19 C-MOS analog switch Sample holding circuit switch (L ch).

1C20 C-MOS analog switch Sample holding circuit switch (R ch).

1C21 Bi-FET operational amplifier Sample holding amplifier

1C22~iC27 Operational amplifier An operational amplifier making up the 5th Butterworth filter.
1C28 Operational amplifier Provides the R ch. de-emphasis circuit and cascade amplifier.
1C29 Operational amplifier Provides the L ch. de-emphasis circuit and cascade amplifier. 7

Table 1-2
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CIRCUIT DESCRIPTION

Component Application/function Operation/condition/conpatibility
1C30 Power amplifi'er Serves as the disc motor driver (1/2) and the tray motor dirver (2/2).
1C31 Operational amplifier Serves as the CLV servo amplifier (1/2) and the PLL amplifier (2/2).
R Provides various signal processing functions including EFM demodulation,
Ic32 Signal processor synchronizing separation, error correction, CLV servo control, and PLL control.
Compatible with CXK5816 (Sony), HE6116FP-4 (Hitachi), MP8416-20LPF
1C33 RAM {Fujitsu}, or TC5517AF-2 (Toshiba).
1C34 Operational amplifier Headphone amplifier.
Holds the output (pin 3) at “’L."* until the input voltage (pin 1) reaches 4.4+
1C35 Reset IC 0.2V to effectively reset the set. The 3.3uF capacitor C7 determines the reset
time.
Q1 Constant-voltage supply circuit Supplies a —9V constant voltage to the pickup ALPC unit.
i Turns on/off the pickup laser. The laser is ON when LDC is “’H’ and OFF
Q2 Switch when "L".
3 Switch Enables/disables the f'elay m.uting feature with the FOKF signal; the player
PLAYs when FOKF is “H* is muted when "L"",
Q4,05 Focus driver Focus servo ampiifier (IC7) output current buffer.
Q6q7 Switch ) The switched signal DCO!\I is level-shifted by Q9 and switches the tracking gain
' and the phase compensation factor.
a8 Remote cont.ro!_ ray reception jndicator LED Prevents the LED from being turned on at power ON/OFF.
mislighting prevention
Used in combination with the switch consisting of Q6 and Q7 and shifts the
Q9 Level shifter leve! of the Dropout control microprocessor output signal DCON from "H"*
to —10V or from "“L" to + 5V.
a10 Relay driver Energiz,e:s tltwe relaY that enables”enlwlphasis‘ Emphasis is enabled when the input
level is ‘"H*" and disabied when "“L*.
When the IC32 terminal MON is "'L", pulls the ASY terminal of the automatic
Q11 Switch symmetrization circuit down to —12V to disable the circuit. When the MON
terminal is ““H’, this transistor has no effect.
012 Inverter level shifter Inverts and shifts the level of the 1C32 terminal MON output from "“L" to
—10V or from “H’" to + 5V.
When the [C32 terminal MON is “L", zeroes the offset of IC30 to prevent the
Q13 Switch disc motor from revolving due to the offset. When the MON terminal is** H",
the output is open.
Used in combination with D30 to provide the reference potential for the current
Q14 Constant current FET into the D/A converter terminai ISET. The drain voltage is approximately 7.5V.
Used in combination with D31 to provide the reference potential for the current
Q15 Constant current FET into the D/A converter terminal ISET. The drain voltage is approximately 2.5V.
Q16 Constant current FET Determines the current into the D/A convetter terminal 1SET.
Q17~Qi8 Discharger FET fm:ﬁ? that discharges the |-V conversion capacitor of the D/A converter output
Q18 Relay dirver Muting relay driver.
Q20 Constant current FET Determines the bias current for the D/A converter.
D1,D02 Rectifier
D3 Rectifier
D4 FL heater bias zener diode Determines the FL heater potential.
06 Reference voltage supply zener diode f:::)riz’lc(ej;t::;ée[jenr}? voltage to the —9V regulated power supply cirwu it for
D7~D10 Level shifter zener diode Lowers the VCE of Q4 and Q5 and must have a minimum Pc of 1W.
D11~D15 Switch diodes Used to prevent 1C12 port damage by external surge.
D17~D23 Switch diodes :::)/irg\';s ;rssetgslg\{;otential from being applied to the key scan inputs KO
D25 Varicap diode Makes the VCO oscillation frequency variable.
D26~D29 Electrostatic proof diodes
530,031 Reference voltage supply 'Gseg_?rates the reference voltage for the current into the D/A converter r-minal
533,034 Switch diodes ::::eel:)tfst?: C:ezr;\c/i.m 9 from being destroyed due to the counter electron ©tive
036 2.color LED :::::;;zgr;\g;t:h LED which is lighted ‘‘green’’ in normal mode and “‘re¢’ i'n
8
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CIRCUIT DESCRIPTION

2. Circuit operation description ICI €CX20109
2-1. EFM Signal inputs inhibiting circuit 5 =
<C J

The DP-2000 and DP-1000 use the disc motor drive
instruction signal to input the EFM signal to the signal
processing IC {CX23035). The MON terminal of the CX
23035 outputs a signal which disables the disc motor when
itis "L" and drives the disc motor when it is “H".

""" at the MON terminal turns Q3 on which turns Q3
on in turn, lowering the voltage at point a to —12V. This —_——0
also pulls the ASY terminal of the CX20109 down to a

20

CONTROL CIRCUIT UNIT

PROCESSOR UNIT

negative potential, disabling the automatic symmetry cir- MON L - -12v
i ixi - o O3 ) MON H: About2.5v Point a
cuit and fixing the EFM terminal at ""H"". Q3 in conduction v
also keeps Qb in conduction or in the on state, forcing the A -

100K

disc motor driver output at OV and thus preventing the disc
motor from being turned by the offset of the driver ampli- Q5 Q3

fier. @ (E_

CX23035

When the MON terminal rises “'H’’, Q3 through Q5 are

turned off, enabling the automatic symmetry circuit which 1! I MON L :+5V
supplies the EFM signal to the CX23035. The potential at ] | Q4 & MON H:-i12Vv
point a rises up to approximately + 2.5V to atlow the disc b

motor driver to feed the drive voltage to the motor. b AA— 55§

MOTORO—_: L_. v
J DISC MOTOR
» DRIVER

2—2. Remote control/Key data switching circuit ;r Fig. 2—1

To inform the main microprocessor (MPD7516HCW)
that any instruction has arrived from a main frame key or

the remote control microprocessor, a signal voltage rise a
edge must be given to its INT terminal (pin 63). When a MPD7516HCW=-211 sT8 Voitage—rise
main frame key is pressed, some of KO through K3 rises Ko SHKY A;(EY Nt _r +iv
which are fed to the INT terminal through the composite 25} 26} 27428, 12459 63 S Roz2
element diodes. When the remote control microprocessor | 1
rece|\{es any r(.amo'Fe control data, .|t determmles”what the T —
data is and raises its PSHKY terminal from “L" to ""H". Remote e
This change is transmitted to the INT terminal of the main NI f
microprocessor through a diode. NN DAY DAY A Remote

When a voltage rise edge {__¥ ) is received at its INT w! la o - TC4oHIS7P EZ?L'H'
terminal, the main microprocessor check to find if the ko ki k2 k3 27 |23
PSHKY terminal is "“H”. If it is, the main microprocessor of PSHKY STB
determines that the instruciton is from the remote control +5V f f 0 :f’ LMG4SIEE-
microprocessor. Otherwise, it determines that the instruc- r—=1 (T ) r— - il 504

Through a PSHKY logic, the main microprocessor gives

. " 2
. . AN - K3 |REMOTE
tion is from a main frame key. l
I
DHH

A
Wy

an instruction {“H'* when the instruciton is from a main | +5V -
frame key or “L" otherwise) to the TC40H157P data e o
selector via the AKEY terminal. According this instruction, L N3 =1
the data selector properly routes the data from the main Mot frome ey aorty - \w—‘r-—i—!
frame key or the remote control microprocessor. ”

Data from a main frame key is input to the main micro- Fig. 2—-2

processor through a key scan. When receiving data from the
remote control microprocessor, the main microprocessor
sends a clock signal to the remote control microprocessor
which responds with a timing signal via the STB terminal.
The main microprocessor strobes the data in by using the
timing clock available at its STB terminal.
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CIRCUIT DESCRIPTION

2—3. Dropout control circuit

When the focus servo is enabled, FOK is “H". If the RF
signal level fails due to flaws on the disc, etc., however,
FOK momentarily falls to “L” which is fed to the DEF
terminal of CN3 through an inverter.

A disc defect such as a bubble, etc. which largely swings
the tracking error signal though it does not affect FOK
(stays “H”) turns Q2 on to supply “H" to the DEF ter-
minal when the T.Error signal exceeds a certain level
(approximately 2.9V).

A signal MIRR is used in order for holding the PLL
operation, etc. due to some disc defect. During search, the
RF signal is used to count the tracks crossed over.

The MIRR signal is “L"” during normal play but it goes
“H" when a flaw is detected. Further, the DEF signal is
logically ORed to activate the MIRR signal at CN3 so that
PLL is also held against such a disc defect that does not
directly activate the MIRR signal.

Because the MIRR signal is used for track count during
search, however, Q3 is maintained in conduction with the
TEP signal which is “H" during search mode to isolate the
DEF signa! from the MIRR signal.

2—4. Digital filter (Doubled oversampling digital filter)

The CX23034 processes the data sampled at 44.1kHz
(fs) through arithmetic operations to produce and inter-
polate a data in the sampled data which is expected to
originally exist there. This effectively generates the same
signal series that would have been generated through a
sampling at 88.2kHz. The CX23034 operates on a 16.9344
MHz clock which is quartered down from the 67.7376MHz
D/A converter (CX20152) master clock. It further halves
the 16.9344MHz clock to 8.4672MHz as the signal process-
ing master clock.

The digital filter is followed by a 5th degree butterworth
analog filter which is built with discrete components and
has superior phase characteristics.

R32
47K
FOK AN

Q2

TE

3 DEF
{Defect)

CX-20109
[}
2
w

MIRR . 81~ lmirr

FOK ” +5(V)
o(v)

+2.9(V)
TE —‘MO(V)

DEF l L " +5v

- o(v)
Disc defects cause DEF to go “"H"".

Fig.2—4
67.7376MHz
i
16.9344MH2
XTAL
03
CDCK 02]
0i
DouT
CX23034 CXx20152
(1ci6) (ICi7)
8.4672MHz
XTAL
Fig. 2-5

Fig. 2—6 5th degree butterworth filter circuit
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CIRCUIT DESCRIPTION

2-5. Invert switch

When the Invert switch is at NORMAL, the audio signal
is in the same phase as that recorded on the disc and the
audio signal phase is inverted (shifted by 180°) when the
switch is at REVERSE.

With the Invert switch at NORMAL, INVI is “H" which
is inverted to L' as INVICRL through the main micro-
processor. This allows the digital filter {CX23034) output
data to be input to the D/A converter (CX20152) as it is.

When the switch is pushed in to REVERSE, INV] goes
“L" and INVICRL turns to “H”, inverting the digital filter
output data to the D/A converter. This effectively results
in the inversion of the audio signal phase.

Pushing in the Invert switch causes the player to be
muted 10ms later. This muting is removed 10ms after.

+5

INVI

RMUT

AUDIO
SIGNAL

[P-2000

{Oms

10ms

CX23034
oouT

REVERSE

RED

!DATA

Cx20152
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3. Principle and operation of 3-beam laser pickup

“3-heam’’ means that three laser beams are used. But
it does not mean that three semiconductor lasers are used.
Consider it in such a manner that one laser beam is split
into three by making use of the interference property of
the beam, when lights is passed through narrow slit. and
these beams are directed to the disc.

3-1. Method for focus error detectidn (astigmatism
method)

Such a property that the light reflected by the disc
makes divergence, parallel motion and convergence against
the distance from the pickup’s objective lens to the disc is
used. (See Fig. 3—1.)

The pickup of this equipment employs magnetic floating
system as the actuator drive system, astigmatism method
as the method for focus error detection and three beam
system as the method for tracking error detection.

M

Disc

N\

L A

Parallel light Converged light

—

< Objective lens
st
i
Beam L Divergent light
splitter
T
A 4 h

Disc is too close

Suitable focusing

4 A |

Disc is too far

Fig. 3—1 Light reflected by disc

A focus error signal is obtained by detecting this re-
flected light with a lens, which is a combination of a convex
lens and a cylindrical lens. (See Fig. 3—2.)

In the focus servo circuit, the difference between total
of two detector signals at two diagonal points is calculated,
that is, (A + C)—(B + D) is calculated, and focus servo is
app lied when it is always 0.

Convex lens Cylindrical lens

Photo detector

<

Focus spot

@ A

0@

Too close Suijtable focusing

.
-

Too far

Fig. 3—2 Principle of astigmatism
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3—2. Tracking error detect circuit (3-beam method)

The principle of generation of three beams is such that
the laser beam generated out of a laser diode is directed
to a board of slit form called diffraction grating to cause
occurrence of interference, and thus the beam is split to
three beams. (See Fig. 3-3.)

Laser beam
—
d ! - + 1 dimensional diffracted light
g
—
—» 0 dimensional diffracted light
— x
A _1 dimensional diffracted light
—r

d : Grating interval
A Wevelength

Light intensity

+ 1 dimensional
diffracted light

0 dimensional
diffracted light

—1 dimensional
diffracted light

+0

Diffraction grating Obijective lens

Fig. 3—3 Principle of generaiton of three beams

Tracking error detection by the 3-beam method is made
as follows.

The sub beam are arranged in such a manner that they
have certain offset angles to the main beam. If the main
beam is deviated from the track, a difference will appear
in the sub beam reflected lights, and it becomes a tracking

{a) Case where the beam is deviated rightward

0.4um 0.4um

1.6um Sub beam

E—F

e -

Track (example of a bit) {b) On-track status

0 -0

Directional angle

1 dimensional diffracted
light spot {sub beam)

0 dimensional diffracted
light spot {main beam)

1 dimensional diffracted
light spot {sub beam)

error signal. In other words, if the differential signal bet-
ween photodetectors E and F which receive sub beam

reflected lights is obtained

and it is always kept at O, the

main beam will always trace along the track. (See Fig.

3-4.)

j

Tracking error output ''0"’

(A+C)—(B+D) = Focus error
A+8+C+D= RF signal

Fig. 3—4 Principle of generation of tracking error signal

output "o

{c) Case where the beam is deviated leftward

13
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4. Key operations and Displays

4—1. Front panel component names (DP-2000/1000)

18 23 25 26 13 2155 1 4
KENWOOD | comeact osc maven oe-2000 mmvvuclw[—mng-vm - C'j ’
_AJuslurzill 58 7800 !0"‘-!,2 I:::l’:l mﬂ
aON D OFF B MUSIC TRACK PROGRAM COMPUTER MUSIC SEARCH SYSTEM
POWER WLINEAR SKATE DISC LOADING MECHANISM DISC INOICATOR———§ [ 1 2 3 4 s L} ? ] 9 MEMORY
T L L Ly L T T Ty T
|
19 20 22 21 24 8 9 14 10 17 11 12 18 3 7 6
1 : PLAY key 15 : Memory read key (M- READ )
2  :Pause key { Il PAUSE ) 16 : RESERVE key
3 : STOP key 17  : Music track program select key
4 : Fast forward key (PP ) { Ten key,0 ~9)
5 : Fast backward key ( €«) 18 : POWER switch
6 : Music search up key ( PP ) 19  : Headphones jack { PHONES)
7 : Music search down key (4« ) 20 : Headphones level control { PHONES LEVEL )
8 : OPEN/CLOSE key (a) 21 : INVERT incicator
9 : TIME key 22  : INVERT switch
10 :SPACE key 23 : DISC tray
11 : Auto-pause key (A-PAUSE ) 24 : DISC INDICATOR
12 : REPEAT key 25 : DISPLAY
13 : MEMORY key 26 : Remote control indicator { REMOTE INDICATOR )
14 :Section memory key ( Ap»-«4B)
e 18 through 21 are irrelevant to the main microprocessor.
® 21 and 22 are not provided in the DP-1000.
Fig. 4—1
4-2. Displays
® Display panel
GO G8 G7 G6 G5 G4 G2 Gl GI0
PLAY)| rTRACK | NO.| o linBex | —m T.'&E L
1 M-PLAY g[d | [TBACK | NO. / s
i
I I —+
el SSIN gy =R (7 3/ &2
elLA -y D ! n |
cAPRBIuse oSl [ | oSk (] I [ ]l 11l =
SPace i ' L1 - | = i
hlA PAUSE|L_| '7 Vi Vel Vi Ve Vi WklVYi Yk " k 1V Wk Wi Wk Wi W
o 2.3 4|5 6|7 8 l 11 IE 3 14 (IS IS
h | n j 1 N j n n n [ n j n j n J j
Fig. 4—2
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G P Indicator/data Description
e Comes on when a truck number is stored in memory in STOP mode. Stays on during M-PLAY.
9 c M-PLAY e Goes off when the STOP switch is pushed.
o Turned ON/OFF by the.REPEAT key.
9 d REPEAT ® Also comes on when an A point is selected with the Ap 4B key.
o 'AP " comes on together with “REPEAT" when an A point is selected with the AP4B key.
e AP 4B . o f -
9 ¢ REPEAT Similarly, " €4 B—"' comes on when a B point is sele?ted. .
® When “REPEAT" is off, ‘AP " comes on immediately after the B point is passed.
9 g SPACE o Turned ON/OFF by the SPACE key.
9 h A-PAUSE o Turned ON/OFF by the A-PAUSE key.
® Stays on while in PLAY state and comes on the PLAY key is pushed.
9 a PLAY ® Also stays on in SPACE mode or during search though the player is not playing if it is going to play
after the end of the SPACE or search.
9 b PAUSE ® Stays on while in PAUSE state and comes on when the PAUSE key is pushed.
87 _ TRACK No ® These two data digits display the track number.
: e Also display the contents of the CH in three seconds after the MEMORY or M-READ key is pushed.
65 _ INDEX ® These two data digits display the INDEX.
® Display 00 in three seconds after the MEMORY or M-READ key is pushed.
4~ _ Time o These four digits display the CH as well as the following different time data.
e Display relative time, absolute time, remaining time.
® When a track number of from 1 to 16 is stored in memory, the corresponding triangle mark comes
R Triangle mark on.
8~1 hj {v) e During normal PLAY, the triangle mark above the reserved track number is on.
® The currnently lighted triangle marks goes off when the STOP key is pushed.
8~1 hj Track number (1~16) ® The number of from 1 to 16 corresponding to the current disc track is lighted.
e The currently lighted disc number goes off when the OPEN/CLOSE key is pushed.
10 j e Lighted to indicate absolute time.
10 i = e Lighted to indicate remaining time.

Displays in DP-2000/1000 states

Disk non-loaded

When no disc is loaded, all of the
TRACK No., INDEX, and time data
digits display zeroes after the set is
turned on.

STOP or Standby

In this mode or state, the lowest track
number is displayed and the time is
zeroes {when neither nor [=]
is displayed).

Table 4-—-1

TRACK NO.

III—I

TIME

7 [—, o

L L

—

Fig. 4—3. Disc non-loaded display

TRACK NO. INDEX TIME

[F:

1 1 I7 1 M
L1 EI / NENNED

Fig. 4—4. STOP or standby display

15
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e PLAY

PLAY TRACK NO.

16

In PLAY mode, the mode indicator
‘PLAY’ and the ‘P ' mark below the
indicator are displayed, followed by
current track number, INDEX and
time (in minutes and seconds). The
right example aiso includes the ‘RE-
PEAT' indicator.

PAUSE

In PAUSE mode, the mode indicator
'‘PAUSE’ and "the ‘Bl ° mark below
the indicator are lighted, followed by
the time of the pause position as well
as the current track number and index.

Displayed time mode [+ Jand =]
When + mode is selected (reflected by
the indicator), the time digits dis-
play the amount of time that has so far
been played {(see the left figure in fig.
4—7). When — mode is selected (re-
flected by the [=] indicator), the
digits display the remaining play time
{see the right figure in fig. 4~7.)

A p 4B repeat

The left figure in fig. 4—8 shows the in-
dications appearing when the A point
is selected. The center figure shows the
indications appearing when the B point
is selected.

AP 4B repeat mode is removed by
pushing the REPEAT key (see the
right figure.)

A-PAUSE

If the A-PAUSE feature has been ena-
bied during PLAY (reflected by the ‘A-
PAUSE’ indicator as shown in the left
figure in fig. 4—9), the 'PAUSE’ in-
dicator and the ' ' mark are dis-
ptayed when the set enters A-PAUSE
mode at the end of the current music.

SPACE

The right figure in fig. 4—10 shows
example indicators and information
which are displayed when this feature
is selected. The set is in WAIT state for
about four seconds at the beginning of
the fourth piece of music after the
third was played. The time digits are
cleared.

cerearim- |
L

| 2

[ [ 3

| —
— o0 e

— —

3 4 5 6 7 8 9 10 11 2

Fig. 4—5. PLAY display

[h o

PALISE

]

1 2

[ a3

N R B I R

3 4 5 6 7 8 8 1011 B

Fig. 4—6. PAUSE display

e 7

-4

e 8 10 11 I2

X [— TIME .
45

8 9 10 11 12

——

PLAY

Lam-

[> l;‘>

Fig. 4—7. Time displays

PLAY

[>

LA P .-

[

LA D

Fig. 4—8. AP 4B repeat displays

PLAY [PACK NO.

I I

j.a

3 4

_I

sz 1y

[ma

\—

PAUSE

1 2 3 4

Fig. 4—9. A-PAUSE displays

PLAY TRACK NO. INDEX TIME
L L [;l I [ .
Lo ’
I 2 3 4 5 6 7 8 9 10 11 2 13

14 1S5 B

Fig. 4—10. Space display




e RESERVE indication
This feature is enabled when a piece of
music is RESERVEed via the ten keys.
Fig. 4—11 is an example in which track
8 is reserved by pressing the ‘8" key.
The inverse triangle mark ' ¥ ‘ above
track number 8 is lighted.

Memory PLAY displays

e Memory write

Fig. 4—12 is an example displayed
when tracks 1, 3, 4, 9, and 12 are
transferred to memory. The inverse
triangle marks * W ' above the written
track numbers are lighted.

M-READ

When the M-READ key is pushed, the
selected memory CH number and the
number of track stored in that CH are
displayed for three seconds.

M-READ in or [ — | display-
ed time mode

Since not time data is available for the
16th piece of music or above, the time
digits dispiay horizontal bars as shown
in fig. 4—13.

Memory write of tracks 17 and above

Since the track number indicators are
availablie only for tracks 1 through 16,
no corresponding inverse triangle mark

-‘ w ' is lighted when track 17 or
above is written to memory.

CIRCUIT DESCRIPTION

OP-2000

[> 1 [r I[’:I__J'
[ I I R R B B AR

v .
3 4 5 6 7 8 S il

I C
-

(= 10 12
Fig. 4—11. RESERVE display
TRACK NO. INDEX TIME
[ [ I I_I 1M
z_/ I o L1 L
V V V V
Il 2 3 4 5 6 7 8 9 10 (1 |a
Fig. 4—12. Memory write display
M <TW-\"; PLAY TRACK NO. INDEX TIME
IIII [I_II°I_I_I
1 L1007
V vy \ \
I 2 3 4 5 8 7 8 9 10 11 I2

Fig. 4—13. M-READ display

[-PLAY [TF?ACK NO,
o N

-
Yy

[

|

v
s 8 7 8 9

INDEX TIME
I l L ]

A

| 2

M
o 11 12 13 14

=

5 18

Fig. 4—14. M-READ display with or[_— lselected

TRACK NO.

III_I

INDEX

L

L1

3 4 5 6 7 8 9

[ M-PLAY | pLAY [

[__, e

IIII-_7

=]

I 2 I = I

- -
]

5 1

Fig. 4—15. Display for memory write of track 17 or above
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4-3. Keys and Their Functions

® Normal mode

Key No. Key name Function
Turns on the “PLAY" indicator and starts playing;
o When pushed with tray OPEN . . . . ... ... Tray CLLOSE before playing
® When pushed aftertenkeys . . . . ... .. ... Music head search followed by normal PLAY.
® When pushed after M-READ .. ... ... ... Music head search followed by M-PLAY.
1 PLAY ® When pushed after M-READ and ten keys . . . . Music head search of the current CH followed
by M-PLAY (ten-key entry is ignored.}
Turns on the “PAUSE" indicator and pauses the player with the pickup maintained at the current position;
® When PAUSE key is pushed with tray OPEN . . Tray CLOSE followed by PAUSE.
® When pushed aftertenkeys . . . ... ...... Music head search followed by PAUSE.
2 PAUSE o When pushed after M-READ . . .. ....... Music head search of the memory CH followed by PAUSE
® When pushed after M-READ and ten keys . . . . Current CH head search followed by M-PAUSE
{ten keys are ignored.)
Stops playing, turns the laser OFF, stops the disc, and returns the pickup to the start position;
® Track No. digits display the lowest Track No., INDEX digits display “01", and TIME digits
3 STOP display 00 : 00"
® Current CH is cleared and Memory PLAY mode is removed.
Feeds the pickup fast forward or skips track;
e When pushed during PLAY . . .. ........ The player is cued {—12d8B).
a FF () ® When pushed during PAUSE . . ... ...... The player is muted.
o When momentarily pushed . . ... ....... 8 or 16 tracks are skipped forward.
o This key is effective only within the current piece of music while in M-PLAY or PAUSE mode.
® Feeds the pickup fast backward or skips tracks;
o When pushed during PLAY . .. . ... ..... The player is cued (—12dB).
5 BWD (g ) ® When pushed during PAUSE . . . .. ... ... The player is muted
® When momentarily pushed . .. ......... 8 or 16 tracks are skipped backward.
® This key is effective only within the current piece of music while in M-PLAY or PAUSE mode.
Searches for the next music or CH (in M-PLAY mode) head or counts the Track No.;
® When pushed during normal PLAY . . . . . ... Next Track No. head search followed by PLAY.
o When pushed in normal PAUSE .. ... .... Next Track No. head search followed by PAUSE.
® When pushed during M-PLAY . . . . .. .. ... Next CH head search followed by PLAY.
® When pushed inM-PAUSE . . ... ....... Next CH head search followed by PAUSE.
o When pushed with disc stopped . . . . .. .. . . Track No. is counted up from the lowest Track
No. {Track No. returns to the lowest Track No.
three seconds later.)
6 UP { P ® When pushed withtray OPEN . .. ... .... Track No. is counted up from 1 (Track No. is
cleared three seconds later.)
® When pushed with tray open and no disc loaded . This key operation is ignored.
® When momentarily pushed
(for0.3secondorbelow) .. ........... The Track No. is counted up by 1.
@ When continuously pushed . . ... ... .... Track No. is counted up by 1 every 0.3 second.
¢ When pushed with highest Track No. in
Track No. ... ... ... ... . ... ..... Track No. returns to the lowest Track No.
Searches for the current or immediately preceding Track No. or CH head depending on whether
this key is pushed momentarily or continuously (two successive pushes within 0.3 second is
equivalent to a continuous push};
® When pushed during normal PLAY . . . . . . .. Current or preceding track head search
followed by PLAY.
® When pushed in normal PAUSE . .. ... ... Current or preceding track head search
followed by PAUSE.
® When pushed during M-PLAY . . . . .. .. ... Current or preceding CH head search followed by P LAY.
® When pushed in M-PAUSE . . . ... ... ... Current or preceding CH head search followed by P AUSE.
7 DOWN ( i) ® When pushed while disc isstopped . . . .. ... Track No. is counted down (Track No. returns tothe
lowest Track No. after three second later.)
® When pushed withtray OPEN . . . . ... ... Track No. is counted down {Track No. is clearedthsee
seconds later.) .
® When pushed with no disc loaded and tray
OPEN ... ... . it This key operation is ignored.
® When continously pushed . . . ... ....... Track No. is counted by 1 every 0.3 second.
® When pushed with lowest Track No. in
Track NO. . .. oot et i i Track No. returns to the highest Track No.
Table 4—2
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Key No. Key name Function
OPENSs or CLOSEs the disc tray {not effective in A-PAUSE and SPACE modes);
OPEN
e Current CH is displayed and TOC data is cleared whenever this key is pushed.
® When pushed during PLAY or in PAUSE . . .. Thelaser is turned OFF, the tray is OPENed after one
second, and then the Track No. indicators go off.
8 OPEN/CLOSE | 4 \When pushed while disc is stopped . . . - . . . . The tray is immediately OPENed and the Track No.

indicators go off.
CLOSE
® When pushed, the tray is CLOSEd, the DISC indicator LED comes on if a disc is |oaded, the TOC data is
read, and the set is read. If no disc is loaded, ali the data digit fluorescent lights display zeroes.

Selects one of the three displayed time modes; relative time (elapsed time within the current single piece),
absolute time (TOTAL) elapsed time, selected by ), and REMAINING time (selected by [=] ).

® When pushed in STOP with indicated . .. Track No. displays the lowest Track No., INDEX displays
“01", and TIME displays the lowest track absolute
fe) TIME start time.
& When pushed in STOP with [=] indicated . . . . Track No. displays the lowest Track No., INDEX displays

01", and TIME displays the last data area absolute time.
(See 15. M-READ for the description on the functions provided by this key with or [=] selected in
M-PLAY mode).

Provides a 4-second (including search time) SPACE between pieces of music. In A > <«B repeat mode, this
key is effective between tracks when the A position is selected;

® When PLAY key i hed duri
10 SPACE en y is pus| uring

thisd4secondwait . ................ The next piece is played four seconds later.
o When PAUSE key is pushed during
this4-secondwait .. ............... The set PAUSESs four seconds later.

After the current piece of music is played, searches for the next piece head, and PAUSEs the set:
® This key is not effective between tacks in FF or BWD mode.

11 A-PAUSE o The set PAUSEs only when the Track No. changes during PLAY.

o In AP B repeat mode, the set plays up to B, searches for A, and PAUSEs.

® Music head search by the UP or DOWN key is not effective.

This key is stationary. When set ON, it plays the music from the first piece again after the last piece is played;
e All pieces are normally PLAYed
12 REPEAT M-PLAY } Repeated play
Ap B
o When REPEAT is reset OFF, the set is STOPped after the last piece or CH is played.

Writes a given track among the lowest through the highest to the currently selected CH.

o The INDEX is excluded {always index ‘01" is written.)

® Tracks 1 through 99 can be written.

® Up to 16 pieces of music (CHs 1 through 16) can be written.

® The pieces are written sequentially from CH 1.

® A piece is written by one of the following sequences of key operations in STOP state;
(Displayed Track No.} - MEMORY
UP/DOWN - MEMORY
Ten keys - MEMORY

® Any CH can be rewritten {except during PLAY). Read the CH to be rewritten with the M-READ key ,
enter a desired Track No. via the ten keys, and then push the MEMORY key.

13 MEMORY

Repeats to play the music between any two selected points A and B;
Memory write between ® First time — The A point is stored and the A’ and “REPEAT" indicators are turned on.
14 two points ® Second time — The B point is stored, the A point is located and played.
(AD 4B} ® When two or more pieces of music are contained between the two points, the A-PAUSE and SPACE keys
are effective,
o |f REPEAT is reset OFF, the "AP>«dB" indicators go off after the music is played to the B point.

Table 4—2
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Key No. Key name Function

Reads memory data sequentially from CH1 to the highest CH (each CH is displayed for three seconds).
e In M-PLAY mode, the currently played CH is displayed first.
e When followedby PLAY . . .. ......... Memory PLAY from the specified CH.
® When followed by ten keys and MEMORY . . . CH rewrite to memory.
* M-READ displays
When the M-READ key is pushed, the following data are displayed,

In STOP state
When isindicated . . . .. ... ...... All the Track Nos. in memory and TOTAL play time of
all the music in memory.
15 M-READ When [=] isindicated . .. ........... All the Track Nos. in memory and the play time of the

displayed Track No.
During M-PLAY or PAUSE
The current Track No. and its relative play time;

When isindicated . . . . ... .... ... The current Track No. and the total elapsed play time of
all the preceding CH's.
When [=]isindicated . . . ... ......... The current Track No. and the remaining time from the
current to the highest CH.
When any track above Track No. 16 is written in memory, the TIME fields displays “—— : ——"" regardless

whether or [=] mode is selected if the lowest Track No. in memory is ‘01",

Allows a piece of music to be reserved as the request to be played next during normal PLAY or PAUSE;
® A reservation is made by specifying a track via the ten keys and then pushing the RESERVE key.

o The ” Y " mark above the reserved Track No. comes on.

® The Track No. being reserved must be between 1 and 16 inclusive.

16 RESERVE ® The reserved piece is unreserved when UP/DOWN, STOP, OPEN/CLOSE key is pushed or by a ten key
search.
© When FF or BWD key is used, the play jumps to the reserved piece after the new track is played.
® The reserved piece can be rewritten.
Used for track write to CH, music head search, and music reservation, etc.;
@ Ten key entry followed by MEMORY key ... Memory write
® Ten key entry followed by PLAY
17 Ten keys orPAUSEkey . ... .. ... imennnn Music head search followed by PLAY or PAUSE.
@ Ten key entry followed by RESERVE key .. . Reservation
® Preceded by M-READ key and followed by
MEMORY key . ........ ..o CH rewrite.
® Test mode ® Control flow of transition to test mode

Test mode is established by grounding the TEST termi-
nal (pin 19) of the uPD7516.

Normal system
operation

YES

Test mode
Note: To establish test mode, connect TP12 and TP13 of the | Tayclose |
X32-1050-00(A/4) in the DP1000 or the X32-1040-00 I
{A/5) in the DP-2000.
P.U position-
ing to track

No. 1
|

STOP state waiting
for key entry

Fig. 4—16 Transition to test mode
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® Keys effective in test mode and their functions

Key No. Key name Fuction
Enables focus servo.
1 PLAY Enables tracking servo.
Enables feed servo — the set enters PLAY state but no sound is produced.
I this key is pushed during PLAY, however, the set is stopped.
Disables focus servo
3 STOP Disables tracking servo.
Disables feed servo and stops the set.
6 UP Moves PU forward for about 100ms in STOP state.
Moves PU forward skipping 16 tracks in PLAY state. This key is ignored in any other state.
7 DOWN Moves PU backward for about 100ms in STOP state.
Moves PU backward skipping 16 tracks in PLAY mode. This key is ignored in any other state.
8 OPEN/CLOSE | Removes test mode and opens the tray.
Enables focus servo.
13 MEMORY Enables tracking servo.
Disables feed servo. Thereby, a certain area is repeatedly played.
Enables focus servo.
15 M-READ Disables tracking servo.
Disables feed servo.

Table 4—-3

® Control flow from power on to TOC read

® ®

Tray CLOSE |

Q E Disc motor ON

closed (CLS : "'L")
?

|
§00ms WAIT |

Is tray

YES l
| PuUswp |

1
r Laser ON ] Tracking servo ON
]

| 320ms waT |

{at 2 times )
No disc

Under 2 times,)

FSRCH :

[ témswaT |
i

[ 400ms war |

+ (1.2sec) [ — J . .
- rea
Under 2 times, (0.25sec) - ray
e <> -
— (0.25sec) ) X
= FOK PAUSE
DISC INDICATOR (at 2 times )
r I LED ON
Inward P.U feed .
‘ ent:;z‘;r?oc Tray OPEN
YES

Wait for key entry

Fig. 4—17 Control flow from power on to TOC read
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e Control flow since power on until 01 is displayed below

the TRACK No. indicator in test mode

| TraycLosE |

o

Is tray.

NO closed (CLS : “L")
?

YES [ Inward P.U feed I

|Tray OPEN

SLT SW:
ON("L")?

I Qutward P.U feed J

SLT SW:
OFF ("H")?

r Inward P.U feed I

r P.U stop I

Outward P.U feed
for 120 ms

|
| T No.=01 display |

STOP state

Fig. 4—18

® Control flow after the PLAY key is pushed in STOP
state

PLAY Key
is pushed

l Laser ON J

l Focusing ]

These steps are repeated until

Is the focus servo is turned ON.

focus servo
ON?

Disc motor ON

| 700ms waT |

Tracking servo
ON

NO
GFS ON

YES

feed servo
ON

( PLAY state ’

Fig. 4—19
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5. Main microprocessor (uPD7516HCW-230)

5—1. Connection diagram

9-digit F

display outputs

/L

Specific
data outputs

(7 +4) F/L segment
display outputs

—

VPRE
VLOAD

]

vop[64] < +5v

INTi[63] < INT
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5—3. Terminals and their functions The asterisked (*) ports are not used in DP-1000.
Terminal No. Port name Signal name | 1/O Function/operation
1 P20 LDC O | Turns the laser diode ON/OFF {*'H*/*L").
es/disable ing {""L/""H").
2 P | AMOT | 0 | ated anen sloying e CO-FOM.
P2 Controis SCK terminal {/0O;
3 P22 CHNG O | Lets the terminal serve as input terminal when ““H" and as output terminal when "L".
4 P23 XLT (0] 10us negative going pulse to latch data to the CX23035/20108.
5 RESET RESET | uPD75186 system reset input (““H" active.)
6 PPO ATSUB (o] ““H’* during fast feed and "L otherwise.
8 INTO SCOR 1 Q data synchronizing signal interrupt.
— {1) Clock output to transfer DATA to the CX23035/20108 (CHNG = "'L").
9 SCK SCK /0 {2) Clock input to transfer Q data from the CX23035 {CHNG = “H"").
10 P SO DATA O | Serial data output to the CX23035/20108.
1 SI suBQ [ Q data input from the CX23030.
12 P60 PSHKY | “H'* while any remote control key is depressed.
13 P61 STB 0 Strobe signal output to the remote c‘:ontrol microprocessor to allow it to read the
depressed remote control key code inputs.
P8 Disc inversion check input. The disc is determined to be inverse when GFS =""1L"
14 P62 GFS | though in proper.fo?us. This is the EFM synchronization OK signal from the
CX23035 which indicates that the CX23035 has correctly read EFM when
GFS = ""H" with tracking servo ON.
e ey o v
15 Poa | OPN/CLS | 0 | e nar s forced 0. mgn mpadanse.
16 P50 CLS | Tray CLOSE SW signal input port (SW ON = “L").
17 P5 P51 E | Tray OPEN SW signal input port (SW ON = "L").
18 P52 SLS $ Start limit SW (SLT) signal input port (SW ON = "“L").
19 P53 TEST | Test mode forcing terminal which puts this microprocessor in test mode when ““L”.
20 P10 SENS | Sense signal input from the CX23035/20108.
21 1 P11 CRCF 1 Q data CRC OK input from the CX23035 (active “H"").
22 P12 FOK t Focus servo OK input from the CX20109 (active “"H").
23 P13 INVS* | | Digital output inversion specification SW input {active "L"").
25 P40 KO | Main frame key entry port/remote control DATA input bus.
26 P4 P41 K1 | Main frame key entry port/remote control DATA input bus.
27 P42 K2 | Main frame key entry port/remote control DATA input bus.
28 P43 K3 | Main frame key entry port/remote control DATA input bus.
29 EVENT EVENT Has no internal connection and used a Vss terminal.
30 X2 X2 Clock oscillator crystal
31 X1 X1 (6.144MHz) terminals.
32 Vss GND Supplies the GND potential.
33 S7 _
34 S6 Sg O | Fluorescent display tube segment output.
i<} S5 Sf (0] Fluorescent display tube segment output.
36 S4 Se (0] Fluorescent display tube segment output.
37 S3 Sd (0] Fluorescent display tube segment output.
38 Segment S2 Sc (o] Fluorescent display tube segment ouptut.
39 output S1 Sb O | Fluorescent display tube segment output.
40 SO Sa (¢] Fluorescent display tube segment output.
M S15 Sk (o] Fluorescent display tube segment output.
42 S14 Sj (0] Fluorescent display tube segment output.
43 S13 Si (o] Fluorescent display tube segment output.
44 S12 Sh o] Fluorescent display tube segment output.
45 Specific T11 TEP* [e] Reset signal to the dropout controi microprocessor (active *“H’’). “"H’* for track jump.
46 output T10 EMPH O | Enables emphasis when “L.".
47 ports T9 LED O | Tray LED control signal which turns the DISC LED on when a disc is loaded.

Table 51
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Terminal No. Port name Signal name | I/O Function/operation
48 T8 D9 O | Fluorescent display tube digit output (G1).
49 77 D8 O | Fluorescent display tube digit output (G2).
50 T6 D7 (o] Fluorescent display tube digit output (G3).
51 T5 D6 O | Fluorescent display tube digit output (G4).
52 Timing T4 D5 (o] Fluorescent display tube digit output (G5).
53 output T3 D4 (0] Fluorescent display tube digit output (G86).
54 T2 D3 O | Fluorescent display tube digit output (G7).
55 T1 D2 @] Fluorescent display tube digit output (G8).
56 TO D1 O | Fluorescent display tube digit output {G9/G10).
57 VLOAD | VLOAD FIP driver power supply {—28V).
58 VPRE VPRE FIP driver power supply {(—5V).
° oo | axev | o |l e o o e ey O st K rs o bl
60 P3 P31 DIRC O [ Output signal to the CX20108 which goes “L" for 1/3 -track kick.
61 P32 INVO* (o] Inverted signal of the digital output.
62 P33 DMUT (o] Digital muting output to the CX23035.
63 INT1 INT I Main frame key/remote control interrupt input port.
64 VDD + 5V I + 5V supply.
Table 5—1
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5—4. DP-2000 microprocessor peripheral circuit block diagram
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6-1. Terminal connection diagram (Top view)

6. RF Amplifier IC1 (CX20109)
CX20109 is a bipolar IC that includes an RF amplifier

for optical system pickup output of 3-spot system de- O
veloped for compact disc players as well as signal processing FOK < ! 24 V\(/:C
circuits such as focus, mirror, tracking and EFM compara- RF1 —12 23}——Dbvce
tor which are required for controlling the system RFO 3 22 ASY
’ RFO—»{4 8 21 je—— VSEL
PD1 =15 - 20 —» EFM
PD2 —16 Q 19 J——He
AGND ——7 é 18 }—» MIRR
E —»i8 = 17p—»TE
EFB 19 1= 16}—>FE
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GND ~— 12 13}—— VEE
Fig. 6—1
6-—2. Block diagram
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6—3. Explanation of functions of components

Terminal No. | Terminal name Functions DC volt

1 FOK O | Focus, servo permit output. Active at comparator output “’H"’. ov
Connection of load resistance (PNP open collector).

2 RFI | | The output of the RF summing amplifier is coupled with C10: 0.01uF. ov

3 RFO O | RF summing amplifier output. VRFO
EYE pattern test point.

4 RF @ | | RF summing amplifier inverted input. ov
Connection of feedback CRto B — @

5 PD1 I | RF 1=V amplifier (1) inverted input. ov
Current input as connected to PIN diode B + D (Note 1).

6 PD2 I | RF 1=V amplifier (2) inverted input ov
Current input as connected to PIN diode A + C (Note 1). oV

7 A GND — | Small signal analog system GND.

8 E | | E 1=V amplifier inverted input. ov
Current input as connected to PIN diode E (Note 1).

9 EFB O | E 1=V amplifier output. oV
Connection of feedback CR to @& — @

10 FFB O | F 1=V amplifier output. ov
Connection of feedback CR to @ - @

11 F t | F 1=V amplifier inverted input. ov
Current input as connected to PIN diode F (Note 1).

12 GND — |GND ov

13 VEE — | Negative power supply. -5V

14 FE @ | | Focus error amplifier non-inverted input. oV
Connection of low-pass RC.

15 FE @ | | Focus error amplifier inverted input. ov

16 FE O | Focus error amplifier output. VFEO
Connection of feedback CR to @ - @

17 TE O | Tracking error amplifier output. VTEO

18 MIRR O | Mirror output comparator output (active at “H"). ov
Connection of laod resistance (PNP open coilector).

19 HC I | Mirror hold condenser (C11 : 0.032uF) connection terminal. -2V

20 EFM O | EFM output comparator output. 4.1V (OPEN)

21 VSEL I | Terminal for setting reference input level of auto asymmetry control amplifier. + BV

22 ASY | | Auto asymmetry control input —

23 DVce — | EFM comparator system positive power supply. + BV

24 Vce — | Positive power supply.

Note 1 : Pattern of photodetector

Table 6—1
A B F
E D C
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6—4. Explanation of operation
o RF amplifier

The PIN diode current input to PD1, PD2 is subjected A
to |—V conversion with RF 1=V ampilifiers (1)}, (2) using
equivalent input resistance of 60k in each amplifier.

Further more, addition is made with the RF summing
amplifier and (A + B + C + D) is output to the RFO.
Check of the EYE pattern can be made at this terminal.

RFO TP2

» RF summing (RF)

amp.
- RF 1—V amp. (2)
Fig. 6—3 RF |-V amplifier

® Focus error amplifier cIs

The difference between output (B + D) of RF 1—V amp- {1
lifier (1) and output (A + C) of RF |-V amplifier (2} is vy
obtained and (A + C)—(B+ D) is output. C15,C16 are pro- ) rEo R24
vided for preventing leakage of EFM component in the 5K
focus error output. -(8+0) B - @

FE

FE balance

® Tracking error amplifier

The PIN diode current input to E, F is subjected to |-V
conversion with E, F 1=V amplifiers using R2, VR1, R1
respectively. That is,

Vo=Ie(R2+VR1)

Ve=Ir R1
is obtained. Further, the difference between E, F |-V amp-
lifiers is obtained with the tracking error amplifier, and
output (E—F) is obtained. The gain of the tracking error
amplifier is 11 (21dB), and

Vrg= (VE—VF) X11=(ie—ir) X (R12+VR 4 ) x11
is obtained. C3,C4 are provided for preventing leakage of &
EFM component to the tracking error output. '[ ﬁ

Tracking
error amp,

. EFB

Fig. 6-5

From RF summing
amp.

® Focus OK circuit

It is the focus circuit that produces a window of the
timing to turn ON the focus servo from focus search status.

Threshold value VTH of the focus OK comparator is
inverted with VG = —0.4V, and consequently, the focus
OK comparator is inverted when VRFO = VC = 0.4V,

C6 devides the time constants of HPF of the EFM com-
parator, mirror circuits and L.P.F. of the focus OK
ampilifier. fc = 1.5kHz is obtained when C6 = 0.01uf, and
thus worsening of the block error rate due to envelope
defect of RF on a disc due to friction or alike is prevented. Fig. 6—6

Ccé

Focus OK
amp.

Focus OK
comparator
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® Mirror circuit

Peak and bottom hold is made after amplification of
the RFI signal. Peak hold is held with a time constant
that is capable of following traverse at 30kHz and bottom
hold is held with a time constant that is capable of follow-
ing envelope variation of rotational period.

RFO

Peak &
bottom
hold

Fig.

DC regenerated envelope signal @ is obtained through
difference amplifier between these peak/bottom hold
signals @ and (D . The mirror output is obtained by
comparing signal @ with signal (® , peak held at the
level of 2/3 of the peak level. That is, the mirror output
is ““L" on a track of the disc, “H’’ between tracks (mirror
portion) and “'H’’ also when a defect is detected.

® EFM comparator

The EFM comparator is used for binary-coding RF
signals. As the asymmetry produced due to dispersion in
the production of discs cannot be removed by AC coupling
only, and therefore, the reference voltage of the EFM
comparator is controlled by use of the fact, that probability
of occurrence of i—0 in binary-coded EFM signals is 50%
each.

R16, C12 are L.P.F's for obtaining DC of + 2.6V, and
they are for preventing worsening of the block error rate.

6-7

RFO

Mirror hold
amp.

Mirror
comparator

chi

.8V
oV

oV

Fig. 6-8
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7. Servo signal processor (CX20108) 7—1. Terminal connection diagram
CX20108 is a bipolar IC developed for servo of compact
disc {CD) players, and it provides the following functions. TG2 ] O 30 GND
oFocus control (search ON/OFF, gain control) TAG® 2 29 T61
oTracking control (servo ON/OFF, single track jump, TEO 3 28— TAQ
multiple track jump, gain control, phase compensation TEO 4 —_ 27— TAO
control, brake circuit) SENSE <— 5 8 26 le— DIRC
o Sled contro! (servo ON/OFF, fast forward, fast C.OUT =6 o 25 je—sL@
reverse) XRST—» 7 Q 24 fa—sSLO
Servo function of each of focus, tracking and sled DATA—1 8 (2] 23p—SLO
as well as random access operation are realized through XLT—™9 22f=—FEQ
control by microcomputer. Furthermore, the serial data CLK—1 10 21— FEto
bus can be shared with CX23035. MIRR——=] 11 20— FE
TZC—»1 12 19— ATSC
TE —»1 13 18 F$3
ISET 14 17— VEE
vce 15 16 SRCH
7-2. Block diagram
GND  TGH TA@ TAO DIRC SL® SLO sLO ATSC FS3 VEE  S$RCH
O N /N NN NN (/) N
30 29 \28/ 27 26 25 \24/ 23 ﬁg/ 18 \1-7/ \\6/
. oP3
Taria:king TG1 TTL - 1L Search
%P/ OP2 7 Fs3 i ON/OFF
2 ’
NORMAL ‘ T™2 TMG)) ™S 10K Fs2 .
A'A'A 'y ~N
™7 [ 60uA| 60uA . vce
’ ’ Comparator (1} Y ’
TM4}) ; ™3 SLED __[j” Compa- 3
10k ﬁ: ON/OFF < rator (4) 5,: 12k £ Fst
& é _ 1.8k 1’
60MA  GOuA 1.8k L_,L G )
7 60uA  DuA
Comparator 4 (3) 12 Focus
L UP/DONMN
, VEE
TM1~TM7
| | v v I
> TG2
> TG
> FS4
IIL LOGIC L > Fs3
[ FS2
< 8 bit :> = FS1 ™1 .
S/R Tracking
i < | ON/OFF
> § 10k
62 IIL—-TTLJ | TTL= 1L ] 54,
oPa g .
[«]
Jz\ 3 (+) 5 6 7 8 9 10 " ° 12 13 (1a)m
1 Sl ST\ \ 1 A7 o O\ o o/ ‘@'_
TG2 TA® TEO TE® SENSE COUT  XRST  DATA  XLT cKL MIRR  T2C TE ISET W C
Fig. 7-2
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7-3. Explanation of terminals

Terminal No. | Terminal name |1/O Functions

1 TG2 Tracking amplifier gain switching terminal.

2 TA B Non-inverted input of operational amplifier 2.

3 TEO Output of operational amplifier 4.

4 TE O | Inverted input of operational amplifier 4.

5 SENSE O | Output of SSP internal status that corresponds to ADDRESS of CPU — SSP.

(Changes in accordance with ADDRESS content of internal serial register.) See Note 1.

6 C.0UT O | Signal output for counting number of tracks at the time of high speed access.

7 XRST I | All internal registers are cleared when CPU — SSP "L",

Connected with CPU RESET. See Note 2.

8 DATA | | Serial data transmission of CPU — SSP. Input is made from LSB. DO~D7.

9 XLT | | Latch of serial data of CPU — SSP. {The contents of internal serial register are transmitted to each
address decoded latch.) Transmission at “’L’’. Change to “'H’" occurs immediately after execution
because no edge trigger is produced.

10 CLK | | CPU - SSP serial data transmission block. Data is read at falling edge.

“H’* level before and after transmission.

11 MIRR I | Mirror signal input from RF amplifier.

12 TZC | | Tracking error signal is input with C couple. The time constant is determined by one single track
jump, but it is usually around 2kHz.

13 TE | | Tracking error signal input.

14 ISET Setting of current levei for determining focus search voltage,
tracking jump voltage and thread feed voltage.

15 Vce Power supply terminal. Normally —5V.

16 SRCH The condenser for determining the time constant of charge/discharge waveform for focus search
is connected.

17 VEE Power supply terminal. Normally —bV.

18 FS3 Focus amplifier gain switching terminal. GND level.

19 ATSC Such information that a mechanical shock was applied to the player is input. Simply, a tracking
error is input through BPF. In this equipment it is connected to GND level and is not used.

20 FE Input of focus error signal.

21 FEO Output of operational amplifier 1.

Inverted input of operational amplifier 1.

22 FE ©

[
0
i
23 SLO O | Output of operational output 3.
]
|
|

Inverted input of operational amplifier 3.

24 sL©
25 sL®

Non-inverted input of operational amplifier 3.

26 DIRC Used at the time of one track jump. Normally “H‘’. The direction of the track jump pulse is
reversed with "/L’’. Setting is made in the normal tracking mode by changing to ""H"".
“L’* for a fixed length of time with detection of activation, deactivation of TZC.
27 TAO O | Output of operational amplifier 2.
28 TA © O | Inverted input of operational amplifier 2.
29 TG1 Tracking amplifier gain switching terminal.
30 GND GND terminal of IC.
Note 1: SENSE terminal output Table 7—1
Serial data | ADDRESS SENSE , . Pin: e e s
kel gt Satput Explanation Note 2 : Digital unit timing chart
*H’* when focus z1
t:rc::ss‘,NF:::‘use::'aveglcf DATA oo x o1 X sz 03 X 04 x DS x DSXm
FOCUS tage is OV or higher. [ |

0000 | conTROL Fzc Used at the time of

| |
FOCUS PULL opera-
tion. tsu —-{ ,-—J

th !
“H” when the ATSC : . M
input level excesds the Data is loaded at failing edge |

0001 T%‘Lﬁ_‘ggf AS wind comparator level CLK
c {VTH = £Vce x 13%).
But this is not used in

this equipment. Lol |

Jud‘ge.ament output of twek l__+~_l twek |

positive or negative of (

tracking zero cross,

tracking error. 1 /fck |
4

TRACKING When used at the time |

0010 TZC of single track jump,
MODE DIRC is reduced to XLT -
“’L" on detection of /
TZC t, in FWD JUMP Ve

or on detection of Execution of instructiors | !
TZC 4 in REV JUMP. [
32 twL
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7—4. System control

ADDRESS DATA
COMMAND SENSE
D7 {D6 |D5 | D4 D3 D2 D1 DO
FS4 FS3 F52 FS1
FOCUS CONTROL 0 0 0 0 FOCUS GAIN SEARCH | SEARCH FzZC
ON DOWN ON UP
ANTI BREAK TG2 TG1*
TRACKING CONTROL {0 |0 |0 |1 SHOCK oN GAIN SET AS
TRACKING* SLED*
TRACKING MODE ojJo|1]o MODE MODE TZC
Table 7—-2

GAIN SET* TG1, TG2 may be set independently.
In the case of ANTI SHOCK =1 (00011XXX), both TG1, TG2
are inverted when ANTI SCHOCK = "H",

SLED MODE * TRACKING MODE *
D1|DO0 D3| D2
OFF 0,0 OFF : 010
SERVO ON 01 SERVO ON 01
FWD MOVE 1|0 FWD JUMP 110
REV MOVE 111 REV JUMP 101

Note : The antishock circuit is not used in
this equipment.
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7-5. Serial data truth value table. - Hexa- )
Serial data decimal Function
FOCUS CONTROL FS = 4321

00000000 SO0 0000

00000001 S01 0001

00000010 S02 0010

00000011 S03 0011

00000100 so4 0100

00000101 S05 0101

00000110 S06 0110

00000111 S07 o111

00001000 S08 1000

00001001 S09 1001

00001010 S0A 1010

00001011 SOB 1011

00001100 socC 1100

00001101 soD 1101

00001110 SOE 1110

00001111 SOF 1M1 Table 7—3

TRACKING AS=0 AS =1

CONTROL b2 TG=21 TG=21

00010000 S10 0 00 00

00010001 S11 0 01 01

00010010 S12 0 10 10

00010011 S13 0 11 11

00010100 S14 1 00 00

00010101 S15 1 01 01

00010110 S16 1 10 10

00010111 S17 1 11 11

00011000 S18 0 00 11

00011001 S19 0 01 10

00011010 S1A 0 10 01

00011011 S1B 0 11 00

00011100 s1C 1 00 11

00011101 S1D 1 01 10

00011110 S1E 1 10 01

00011111 S1F 1 11 00 Table 7—4

TRACKING DC=1 DC=1 DC=1
MODE T™ = 654321 654321 654321

00100000 S20 000000 001000 000011

00100001 S21 000010 001010 000011

00100010 S22 010000 011000 100001

00100011 $23 100000 101000 100001

00100100 S24 000001 000100 000011

00100101 $25 000011 000110 000011

00100110 $S26 010001 010100 100001

00100111 S27 100001 100100 100001

00101000 $28 000100 001000 000001

00101001 $29 000110 001010 000011

00101010 S2A 010100 011000 100001

00101011 S28B 100100 101000 100001

00101100 s2c 001000 000100 000011

00101101 S2D 001010 000110 000011

00101110 S2E 011000 010100 100001

00101111 S2F 101000 100100 100001 Table 7—5

DC : DIRC input terminal
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7—6. Explanation of functions

The input data for causing this IC to operate is com-
posed of 8 bits. It is hereinafter expressed in two hexa-
decimal digits like $XX. (X is O~F.)

Instructions to CX20108 are generally divided into three
types, i.e., $0X, $1X and $2X. Standard methods for use
of these three types are explained below.

1) FS1, FS2 and focus search

The operation of FS1, FS2 is described next. @ @
etc. in Fig. 7-3 indicate terminal numbers of CX20108
{same hereinafter) OP1is the operational amplifier for focus
servo and the output of FS2 is connected to its inversion
terminal. FS2 is such a switch that is ON and works as
a usual voltage follower at the time of 1; and that its output
is of high impedance at the time of O. FS1 is a simple
current switch which is OFF at the time of 1 and works
to allow flow of B60pA at the time of 0. This value of
BORA is what is obtained when 240pA is fed to ISET
terminal. The voltage for focus search is produced using
these FS1, FS2.

I $00(f® terminal is charged to (BOMA—30uA) x 20k =
0.6V when FS1 = 0. Further, because FS2 = 0,
This voltage is not transmitted thereafter, and ouput
@) terminal is of OV.

II $02 FS2 only becomes 1 from the status described
above. The output of FS2 is+ 0.6V at this time and
a negative output is directed to op2. This voltage
level is specified as follows.

Resistance_value

(60rA—30pA) x 20kQ x between @ — g . Expression

W 10k {1
At the time of 240pA ( )

III$03 FS1 becomes 1 from the status described above
and the current source of + B0uA is disconnected.
Then, the CR's charge/discharge circuit is formed
and the voltage at terminal decreases as the
time elapses as shown in Fig. 7—4.
This time constant is specified by internal 20k
and externa! capacitor C101 22uF.
It is possible to produce the focus serach voltage by
alternately instructing these II and I11. {Fig. 7-5)

e $0X ( ® SENSE is “FZC")

This instruction is related to control of focus servo,
and its bit composition is as follows.

D6 D5 D4 D3 D2 D1 DO
0 0 0 FS4 FS3 FS2 FS1

Four switches, i.e., FS1~FS4, are what are relatéd to
focus, and they correspond to DO~D3 respectively.

a

Focus error

Fig. 7—3 Explanation of FS1, FS2

N\
~__

Fig. 7—4 Voltage at @ terminal when FS1=0->1

03 02 03 02 00

Fig. 7-5 Search voltage is produced by
$02 < $03 (voltage at termi nal)
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2) Explanation of FS4

This switch is a voltage follower {(but the gain is 1.2
times) at the time of 1 and the output is open at the time
of 0, like FS2 described earlier. This switth bears focus
servo ON/OFF as located between focus error input 20
and input of OP1 described earlier.

$00 $08
Focus OFF < Focus ON

—

3) Focusing procedure

The polarity is specified as follows for explanation.

oThe lens searches in the direction of far = near to the
disc.

o Qutput voltage @ changes as negative = positive at
this time.

O Further, the S curve of focus changes as shown in
Fig. 7—6.

Fig. 7—6 S curve

(2<I)m‘s) (200ms)

[

($02)

($00} o

[

Drive voltage ! :
1

Focus error

$03

Focus servo is applied with point @ shown in Fig. 7—6
as the actuation point. In general, the time when focus
search is made and the focus servo switch is ON during
passage through point @ . Furthermore, ANDing is made
with focus OK signal (FOK) in order to prevent malopera-
tion.

This IC is of such a design that what is obtained by
comparing the focus error with OV is output out of SENSE
@ terminal as the signal passing through point @& and is
named as FZC (Focus Zero Cross).

Focus OK means a signal that indicates that focus is
applied (may be applied, in this case), and it is output
out of (D terminal of head amplifier ICT (CX20109) in
X29-1632-71.

When the above description is summarized, focus is
applied in accordance with a timing chart is as shown in
Fig. 7—7.

*Broken lines in the figure are of
the occasion where focus is not
applied is assumed.

SENSE
terminal (FZC)

1_ Moment when
focus is applied.

Focus OK
(CX20109)

Fig. 7—7 Timing chart of focus OK
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4) SENSE (6) terminal

As the output type is open collector of an NPN transis-

tor, itis used with 22k pull up. What is output varies by w @

the input data. That is; ‘ 1
|

OFZC with $0X
0"’H" when the absolute value of the voltage applied
Fig. 7—8 FS3

to AS terminal exceeds 0.65V, or “L” when it is up
10 0.65V, with $1X.
OTZC with $2X

FZC
— — "SENSE"

30uA Fs | 60uA

Comparator C - :
7

Focus
error (FE)

IC1 pin 16
R2i

S ShwA

14

> Time constant of 03]

focus search voltage / @ Peak value of
2 o ” 2 focus search
Ratio for switching Phase compensation voltage Focus
of focus gain is of actuator actuator
determined. drive
Fig. 7-9
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e $1X{ ® SENSE is “AS")
This instruction is related to TG1, TG2 and brake
circuit ON/OFF. The bit composition is as follows.

D7 D6 D5 D4 D3 D2 DI DO fo’o— .
0 0 0 1 Brake TG2 TG1 l 1=
circuit l
ON/OFF I
if
1) TG1, TG2 _ |~ Oz 162
The circuit type of these switches is same as that of
FS3 shownrin Fig. 7—8. However, the logic is opposite. ’ '
High impedance is obtained with 1, and GND level is ob- Fig. 7-10 TG1, TG2

tained with 0. The purpose of the switch is switching
between UP/NORMAL of the tracking servo gain. One
switch is used for switching of the gain and another for
switching of the phase. A typical circuit is shown in Fig.
7-11

A\~ WA g csemzo I3z d
RI7 R23 R3 c3z
"A"v* I Wy ‘V‘v‘v
L R20 R24 9') ;2.»;, R28

F—MN—«-@-’W\F (v oyx
car RIS ce9 2 ; ;
”

Fig. 7—11 Typical use of TG1, TG2
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2) Brake circuit
The brake circuit is OFF (TM7 is open) when D2 = 0.
The brake circuit is ON  {TM7 is open) when D2 = 1.
The brake circuit is explained next. See the section of
100 track jump and 10 track jump as for when the brake
circuit is used.
The brake circuit is provided for preventing occurrence
of such a phanomenon that only 10 tracks were jumped,
even if it was intended to jump 100 tracks, due to the fact

Q? (MIRR)
RF Envelope Waveform

detection shaping
Tracking
error 1
(TZC)
@ Waveform Edge

shaping é detection
_ CX20108

that setting of the actuator is exteremely inferior because
the servo circuit exceeds the linear range after 100 track
jump or 10 track jump. The phase relation between RF’s
envelope and tracking error is deviated by 180 degrees
between the case where the actuator runs across tracks in
the radial direction outward and the case where the same
runs inward. The unnecessary portion of the tracking error
is cut and brake is applied by making use of this nature,
for improving setting of the actuator after track jump.

D2

L T™M7 g
Open at “L"’
D Q Make at “H"
é +
p
CK @ _O 2

{Latch)

__

Fig. 7—12 Motion of TM7 (brake circuit)

Inside = Outward

Outside — Inward

llia\llalla\
VA VA VAN
AVAVAN

("TZC"

Brakejs
| | | | -4—— appliel bpy

_t\' r Ny this cu,

Fig. 7—13 Explanation of Fig. 7—12
(external waveform)
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o $2X ((® SENSE is “TZC") D7 D6 D5 D4 D3 D2 DI DO
This instruction is related to production of jump pulse 0 0 1 -

and fast feed pulse at the time of ON/OFF of tracking 0 I;iifé?g i’:fr:’"o'

servo and sled servo and also at the time of access. 00: OFF 00: OFF

01 : Servo ON 01 : Servo ON
10: F-j.ump 10 : F-Fast feed
11:R-jump 11 : R-Fast feed
60uA 60uA TMS TM6  goua o Iy!
TM1, TM3, TM4 TM2, TMS5, TM6

Tracking Tracking
error drive
Fig. 7-14 TM1~TM7
The circuit composition is shown in Fig. 7—14. TM1, I
TM2 make servo ON/OFF, and TM3~TMG6 produce |

jump pulse and fast feed pulse. See truth value table for

details. ISET @ '

Figure 60mA is observed in Fig. 7—14. This value is

of the case where 240puA is fed to ISET @ terminal like I
SF1. The circuit of terminal is as shown in Fig. 7—15. | *a
Therefore, the potential is around (—}VEE + 0.9V. Vee
(-5v)
1) DIRC terminal and single track jump '
1 track jump usually gives an acceleration pulse, and l
then observes the tracking error; gives deceleration pulses Fig. 7-15 ISET terminal

for a fixed length of time from the time when the tracking
error ran across O point, and again turns ON the tracking
servo. 100 track jump to be explained in the next paragraph
is satisfactory if approximately 100 tracks are jumped, but
1 track jump should be absolutely 1 track jump. There- ;L;I::form
fore, such a complicated measure is taken.
Therefore, DIRC (Direct Control} terminal is provided
for this IC in order to facilitate single track jump by its
operation. That is, for performing single track jump using
DIRC (DIRC is usually "“H")
OAn acceleration pulse is produced. ($2C if REV; or Tracking
$28 if FWD) error
ODIRC is changed to “L" by TZC 4 for TZC 1). ( ®
SENSE is ““TZC".) The polarity of the jump pulse
is inverted and deceleration is applied.
ODIRC is changed to “H’* after a fixed length of time.
Both tracking servo and sled servo are ON automatic-

ally.

—— Accelration e e—

Deceleration

Fig. 7—16 Pulse waveform and tracking er or
of single track jump

40



CIRCUITD

2) 100 track jump

With this IC, basically it is not possible to change the
amplitude of the jump pulse between 1 track jump and 100
track jump. (Because the value of the current input to ISET

terminal is fixed.)

Therefore, the amplitude is determined by 1 track jump
and 100 track jump is controlled by time with the voltage
remaining unchanged.

I
| ($2F) 1

0P-2000

ESCRIPTION

100 track jump is of smooth feed by jointly using sled
fast feed (so-called “kick-off"’) besides drive of the track-
ing actuator. The length of this kick off is determined so
that the access time is the minimum.

Brake circuit ON and tracking gain UP are made to
stabilize the setting operation after the jump.

i——b Q data read enabled

! I
|
($28B) : ($27) : Insideof { )} is REV jump.
Tracking | |
jump $25 $2A $2E | $26 i $25
waveform | Acceleration Deceleration :
|
I |
| |
Sled Kick off
feed waveform el
(kick off) :
|
|
Focus $08 $oc $o8
gain down I
!
|
|
Brake circuit
tracking ON $10 $17 $10
gain up ‘

Fig. 7—17 100 track jump timing chart

3) 10 track jump

As this is intermediate between 100 and 1, the required
number of tracks is set at a value that is close to 10,
and therefore, the jump pulse width is - determined by
counting the number of jumped tracks.

$25

|
Tracking |
error
| | |
: | l
| |
' |
|
|
® SENSE '
Acceleration time T1 : Five TZCs are counted. "T2C") * | | L
Deceleration time T2 : Expansion of spacing I |
between TZCs is detected. I Count5 ! Pl

{Max. time setting)

The spaciny § s
expanded.

Fig. 7—18 10 track jump
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8) Access by making joint use of 100, 10 and 1 track
jumps
Jump pulses and kick off pulses (that is, $2X relaiton)
are set as described in the paragraph of $2X and sub-
sequent, and as for $1X relation, instructions are output in

a batch, as shown in Fig. 7—19.

B |
| |

$2X | 100 |

Tracking
10

| | | I | | |
10 10 [ [
| | | | 1 | | |

:""‘l__l ———rrre . e
| 190§

Thread —FL_J——‘L_J———‘—L_J_‘—I__J‘:‘L_J—‘—L.__NI_
|

|
| |

$10 $17 | $14 | $10
$1X ple e —

! Tracking gain upP BN ON l Traking gain l-
anti-shock OFF anti-shock OFF
brake brake ON

| | | [ I i f [ | [
($0X) . —_—— - —
$08 | $0C | $08 | $OC | $08 $08 | $oC | | $0C | | $0C | | | %08
$08 $ocC

$08 : Focus gain normal
$0C : Focus gain down

Fig. 7—19 Typical access time instruction codes

® How to use high speed access and Count Out @
It is needless to say that access time for head search of
a music and so forth is shorter. In the access using 100, 10,
1 track jump, however, about 4 seconds is the limit from
the innermost periphery to the outermost periphery of the
disc. It is because 100 track jump consumes more than
80% of the time, and it is possible to shorten the time if the
length of time of this “major movement’’ can be shortened.
As the distance from the current location to the destination
can be learned from the TOC and the absolute time of the
current location, rough feed is made for this distance.

42

Several methods are available as for the means to replace
this distance. In general, it is the number of tracks divided
by 1.6um, sled motor revolution {(number of steps, if it is
a stepping motor) or potentiometer’s voltage, if provided.

C.OUT (&) ., which is a terminal exclusive for counting
number of tracks is provided on this IC in order 1o make
correspondence to counting of number of tracks. As this
signal is what is obtained by latching MIRROR signal by
the edge of TZC (that is, same as the signal used in the
brake circuit), and therefore, even if tracking error signal,
etc. include noise, such noise is ignored.
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8. DP-2000 Dropout control (IC13)
8—1. Function

Disc flaws or dust may result in a pickup jump so that
the correct disc replay is disturbed. To prevent this, the
pickup compliance needs to be lowered over such disc
areas to allow the servo gain to be reduced with the servo
maintained stable.

To accomplish this, the DP-2000 CD player uses a
method that radially divides a disc into N sectors which are
sequentially numbered. If the signal read from a track ina
given sector (i.e., @ segment) largely deviates the standard,
its number or address is stored in memory. Under a preesti-
mation that the segment fails to produce a proper signal
when it is read again, the address is used to lower the servo
gain prior to every subsequent read from the segment.

To be precise, the DP-2000 divides a disc into 96 sectors
(N = 96) for the purpose of dropout control. This is ac-
complished with a clock pulse. Each segment corresponds
one RAM bit.

8—2. System control flow

Initialization

FG 1-cycle
count

If a segment cannot be properly read
due to a disc flaw, etc., its address (3
for example) is stored in memory
which is used to reduce the servo gain
in advance when the pickup passes over
the segment.

_Aﬁress 4
Address 3
g
~  Address 2

~
Address 1

Address
N-1

remains in next read

Segment 3 is being
passed across.

Preestimates that disc defect)

Fig. 8—1

TEP interrupt

1-cycle CK pulse
count setting

Dropout
control

CK pulse count
correction

——

Fig. 8—2
8—3. Dropout control microprocessor (HD44700SA39) and
, . —-5V +B
peripheral circuits
14
| clock pulse generator } FG L4 D1 00 8 DCON Tracllgfipg servo
5 amplitier
[:Po7sten }TEP reseT ——l’_3
HLT
Disc defect | DIN —_
detect circuit DIN S D3 D2 6
1 i2]| 10
ROt
"'Ar

91K DINCLR

Fig. 8-3 43
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8—4. HD44700SA39 Signals

Terminal No. [Signal name | Terminal name | 1/O Function
DN D3 | Dropout input generated by disc flaw or dust, etc. which stays latched until cleared by the
5 DINCLR signal.
6 DINCLR D2 O | DIN input latch reset output puise.
7 FG D1 i Square-wave input signal which equally divides one disc revolution into 12 and has a cycle
ranging from approx. 9ms (for inner tracks) to approx. 24ms (for outer tracks).
8 ——DCON DO 0 Dropot{t control signal that lowers-the pickup servo gain. This signal is delayed by one disc
revolution. .
9 TEP RESET i F('eseT signal from the uPD7516H that restores the normal operation of the dropout control
circuit after a search or fast feed.
Table 8—1
8-5. HD44700SA39 Signal timing
One disc revolution
1 2 12 1
FG(1)
1 ] |
67812345678123456 567812345678
1 k - --- 1
96 pulses —/
Dropout input
PN .
DIN(1) U U
DCON(0)
DINCLR(O) |

As shown in the above figure, the DCON signal is activated approximately
one clock pulse cycle prior to a preestimated dropout and deactivated
approximately one clock pulse cycle after the dropout supposedly goes
out.

Fig. 8—4




9. Digital signal processing (CX23035)

9--1. Functions

CIRCUIT DESCRIPTION

CX23035 is an LSI for processing digital signals of a

compact disc player. It provides the following functions.
© Reproducing of bit clock by EFM-PLL circuit

© Demodulation of EFM data ’

© Detection, protection and interpolation of frame

synchronizing signals

9—2. Internal block diagram

O Error detection, correction

O Interpolation by mean value or holding of previous
value

© Demodulation of sub code signals, detection of
errors in sub code Q

O CLV servo of disk motor

O Tracking counter of 8 bits

© CPU interface by serial bus

0P-2000

Qo o ¥ O
g g g gsg B
> e ) & uf & 5
Sub code Sub code| CRC
VvCOi ——-DO—— 1/2 Phase Sync. Det, DEMO. check
compa-
EFM rison
ASY ] Ed 23 bit EFM E .
Latch »] Edge shift rror detection]
[ o Det. register Demo. correction e2FL
MIRR Clear | Ll ’_j ii
Detector, Protection and N DBO1~DB0S
insertion of frame sink
GTOP - J T T T > (2P0
GFS-- s J4 4
4t w w ATTM
6 8 2
MDP Rough
servo - VCO system Inter- Parallel/serial
timing generator operation comparator DAQ1~DA1E
MDS 4— °
> :é PLL T t
Fsw=—,3 8 servo BSL
— - OB
igh spee
MON -=— access servo KUTG
RAM address
generator RAQO1~RA11
Tracking
CNIN counter
A OV
__I-—P GSEM l - ST
GSEL
l ’ -—— RST
CcPU [ [™ WSEL X'Tal system R
Interface ATTM timing generator - \DD
Pl EERRER =
! vy BS
"4 [ w ¥ ¥ o
s 3 2 ¢ : d g g FaegEfd ~—ss
a ® 2 x X X N - A

Fig. 9—1
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9—4. Explanation of terminals

0P-2000

CIRCUIT DESCRIPTION

Terminal No. | Terminal name |1/0 Function

1 FSW O | Time constant switching output of output filter of spindie motor.

2 MON O | ONJOFF control output of spindie motor.

3 MDP O | Drive output of spindle motor. Rough speed control in CLV-S mode and phase control in CLV-P mode.

4 MDS O | Drive output of spindle motor. Speed control in CLV-P mode.

5 EFM | | EFM signal input from RF amplifier.

6 ASY O | Output for controlling the slice level of EFM signal.

7 MIRR | | MIRROR input from RF amplifier.

8 VCOO 0O | VCO output. f = 8.6436MHz when locked to EFM signal.

9 VCOI | | VCO input.

10 TEST 1] (ov)

11 PDO O | Phase comparison output of EFM signal and VCO/2,

12 Vss — | GND {0V)

13 CLK | | Serial data transmission ciock input from CPU. Data is latched at rising edge of a clock.

14 XLT | | Latch input from CPU. Data (serial data from CPU) from the 8 bit shift register is latched in each
register.

15 DATA | | Serial data input from CPU.

16 XRST | | System reset input. Reset at "L"".

17 CNIN | | Input of tracking pulse.

18 SENSE O | Output of internal status in correspondence to the address.

19 MUTG I | Muting input. In the case where ATTM of internal register A is "’L"".
normal status when MUTG is ‘‘L"" or soundless state when it is ““H"".

20 CRCF O | Output of result of CRC check of sub code Q.

21 EXCK | | Clock input for “Sub code serial output”.

22 SBSO O | Sub code serial autput.

23 SuUBQ O | Sub code Q output.

24 SCOR O | Sub code sync SO + Sl output.

25 WFCK O | Write Frame Clock output. f = 7.35kHz when the frame sync is locked.

28 CFS O | Output of display of lock status of frame sync.

29 DB08 1/0 | Data terminal of external RAM. DATA 8 (MSB)

30 DBO7 1/0 | Data terminal of external RAM. DATA7

31 DB06 1/O | Data terminal of external RAM. DATA 6

32 DB0O5 1/O | Data terminal of external RAM. DATA 5

33 VDD — | Power supply (+5V)

34 DB04 1/0 | Data terminal of external RAM. DATA 4

35 DB0O3 1/0 | Data terminal of external RAM. DATA 3

36 DB02 1/O | Data terminal of external RAM. DATA 2

37 DBO1 1/0 | Data terminal of external RAM., DATA 1 (LSB)

38 RAO1 O | Address output of external RAM. ADDRO1 (LSB)

39 RAQ2 O | Address output of external RAM. ADDRO02

40 RAO3 O | Address output of external RAM. ADDRO3

41 RAO4 O | Address output of extermal RAM. ADDRO04

42 RAQO5 O | Address output of external RAM. ADDROS

43 RAO6 O | Address output of external RAM, ADDRO6

44 RAOQO7 O | Address output of external RAM. ADDRQ7

45 RAO8 O | Address output of external RAM. ADDRO8

46 RAO09 O | Address output of external RAM. ADDRO0S

47 RA10 O | Address output of external RAM. ADDR10

48 RA11 O | Address output of external RAM. ADDR11 (MSB)

49 RAWE O | Write Enable signal output to external RAM. (active at "'L"").

50 RACS O | Chip select signal output to external RAM. (active at "'L").

Table 9—1
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Terminal No. | Terminal name |1/O Function
52 Vss — |GND (0V)
53 XTAI | | X"tal oscillation circuit input. f = 8.4672MHz
54 XTAO O | X'tal osciilation circuit output. f = 8.4672MHz
58 SLOB | Code switching input of audio data output. 2‘s complement output at "'L",
59 PSSL | | Code switching input of audio data output. Serial output at “’L"’.
70 PLCK 0 | PLCK output when PSSL = “H".
76 DA14 (BdLK) O | BCLK output when PSSL = “H".
78 DATA O | DATA output when PSSL = “L",
79 WDCK O |88.2kHz strobe signal output.
80 LRCK O | 44.1KHz strobe signal output.
Table 9—1
Note :
C1F1 : } Monitor output of error correction status PLCK : VCO/2 output. f = 4.3218MHz when locked to EFM
C1F2 : in C1 decode. signal.
C2F1 : } Monitor output of error correction status CALR : 176.4kHz strobe signal.
C2F2 : in C2 decode. DENL : Enable signal of L ch serial data.
UGFS : Output of unprotected frame sync pattern. DENR : Enable signal of R ch serial data.
WFCK : Inverted output of WFCK. DATA{BCLK): tnverted output of BCLK
FCKV : Output of WFCK/4 or WFCK/8. BCLK : Bit clock output. f = 2.1168MHz
FCKX : Output of RFCK/4 or RFCK/8. DATA : Serial data output of audio signal.
6—5. Explanation of functions
® CPU interface to three terminals, XLT, CLK and DATA. The address
1) Data input and data of each terminal are as shown in Table 9—2, and
Each register may be set by input of 4 bit address, and their functions are as follows. The contents of each register

4 bit data from LSB in the timing that is shown in Fig. 93 become entirely O when XRST = "/L".

}: Data 'IL Address -——.1
torminal Y oo Y o1 X b2 X o3 X D4 X Ds X D6 X D7 (Mse)

CLK

terminalllllllllllllllll

XLT

terminal | I

ngters X valid

Fig. 9—3 Timing chart for data input
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2) Registers
O Register A — Sync. protection, attenuator control

D3: GSEM] Provided for switching frame sync. protection

D2 : GSEL } characteristics in correspondence to the time

D1 :WSEL | of playback and time of access. Details

DO : ATTM  will be described in the paragraph of EFM
demodulation.

DO : ATTM  Used for attenuating audio signals.by 12dB,

and the details will be described in the para-
graph of D/A interface.
ORegisters B and C — Counter set, more significant 4
bits {register C) and less significant 4 bits (register B)
these registers are used for setting the tracking count
value, the data of registers B and C are preset in the counter
through the 4 bit buffer register assigned by address.
Accordingly, when data of either register B or C is input,
the contents of both registers are preset in the counter
simultaneously as 8 bit data (either buffer register is of
""OLD" data.)

O Register D-CLV control
D3: DIV Used for setting the frequency dividing ratio
of RFCK, WFCK in the CLV-P mode. When
D3 = 0,, phase comparison of RFCK/4 and
WFCK/4 is made, and when D3 = 1, phase
comparison of RFCK/8 and WFCK/8 is
made, and output is made out of MDP ter-
minal in each case.
Used for determining the period of bottom
hold in the CLV-S and CLV-H modes.
Bottom hold is made in the period of RFCK
/32 when D2 = 0 or in the period of RFCK/
16 when D2 = 1.
Used for setting the period of peak hold in
the CLV-S mode. Peak hold is made in the
period of RFCK/4 when D1 = 0 or in the
period of RFCK/2 when D1 =1.
Used for setting the gain of MDP terminal
output in the CLV-S and CLV-H modes.
It is —12dB (time of 3/4 out of the period of
RFCK/2 is of high impedance) when D0 =0
or is 0dB when DO = 1.
O Register E-CLV mode

It is as shown in Table 9-2.
The details of each mode will be described in the paragraph
of CLV servo control.

D2:TB

D1:Tp

DO : GAIN
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When XRST = “L”, all of D3~D0 are “0".

Register name Command Address Data SENSE
D7~D4 D3 D2 D1 DO terminal
A*1 Sync protection, attenuator control 1010 |GSEM |[GSEL |WSEL |ATTM | Z
B Counter set, Lowest or least significant 4 bits 1011 Te3 Tc2 Tel TcO | COMPLETE
C Counter set, Most significant 4 bits 1100 | Tc7 | Tc6 | Te5 | Ted | COUNT
D*2 CLV control 1101 DIV B TP GAIN | Z
E*3 CLV mode 1110 CLV mode Pw 2 64
*1) Register A
GSEM | GSEL | Frame WSEL | Clock ATTM | MUTG terminal | dB
0 o 2 0 +3 0 0 0
0 1 4 1 +7 0 1 —e
1 0 8 1 0 ~12
1 1 13 1 1 -12

*2) Register D

0 | RFCK/4 & WFCK/4 | Phase comparison frequency
DIV b3 1 | RFCK/8 & WFCK/8 |in CLV-P mode
T8 D2 0 | RFCK/32 Bottom hold period in
1 | RFCK/16 CLV-S, CLV-H mode
0 |RFCK/4 Peak hold frequency in
™ b1 1 | RFCK/2 CLV-S mode
0 |[-12dB Gain at MDP terminal in
GAIN | DO 1 (0dB CLV-S, CLV-H mode
*3) Register E
Mode |D3~DO MDP terminal MDS terminal |FSW terminal | MON terminal
STOP | 0000 L 4 L L
KICK [ 1000 H z L H
BRAKE [ 1010 L z L H
CLVS {1110 CLV-S z L H
CLV-H {1100 CLV-H z L H
CLV-P {1111 CLV-P CLV-P V4 H
CLV-A |0110 | CLV-SorCLV-P Z or CLV-P LorZ H

Z : High impedance

Table 9—2 List of registers

50




0P-2000

CIRCUIT DESCRIPTION

3) Trakcing counter
This counter is provided for facilitating track jump.
Load the number of tracks to be jumped in register B and

C. Count of CNIN pulses is started at raising edge of XLT
after it was loaded in either register B or C.

When n (n = 256 is meant when register B = register C =

0) is loaded in registers and the address is set at "B,
a signal (COMPLETE) that is of HIGH level up to “n”
pulses and is of LOW level after "n"* pulses is output of
SENSE terminal. When the address is set at "C’, signal
(COUNT) of CNIN/2n (Hz) is output.

The tracking counter timing chart is shown in Fig. 9—4.

Register
B8.C

X

n {n = 256 when "0’ is loaded)

XLT terminal

CNIN terminal

COMPLETE

COUNT

Fig. 9—4 Tracking counter timing chart

4) SENSE
The following signals are output from SENSE terminal
depending on the address of D7~D4.
1. COMPLETE : Address is "B”; Shown in Fig. 9—4.
2. COUNT : Address is ““C"; Shown in Fig. 9—4.
3. PWZ64 : Address is “E'; this signal is of LOW level

when the pulse width after bottom hold is more
than 64, and is of HIGH level otherwise.  Itis
used for detection of a drop in the speed of the
spindle motor after braking and so on.
Note : Address setting is determined only by the data that
corresponds to D4~D7 which can be input from
DATA terminal shown in Fig. 9-3.

D7~D4 X

Others

}
SENSE terminal {  COMPLETE X

Fig. 9-5 Timing chart of SENSE terminal
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5) Sub code output

Sub codes P~W loaded in the 8 bit shift register are
output from . SBSO terminal in accordance with the
clock input through EXCK terminal. When SCOR terminal
is “H", SO - S1 signal is output.

(a) Timing of SBSO, SUBQ, SCOR, CRCF

Sub code Q is output from SUBQ terminal in synchro-
nization with WFCK. The result of error detection of sub
code Q is output out of CRCF terminal in synchronization
with SCOR. These timing charts are shown in Fig. 9-6.

veo LI LML re e reresrud

wrck N

SBSO X
suBQ Y
SCOR

CRCF

(b) Timing of SBSO, EXCK

WFCK ]

*1 : Sub code P is output when SCOR is 0.

SO - S1 is output when SCOR is 1.
*2 : SBSO is 0 when 8 or more pulses are input to EXCK,
*3 : 4T ~6T if the period of VCO is expressed as T.

One period of T = 8.6436MHz.

EXCK

fr—r- 500ns min -—'-—'4- 500ns min

M rirrrrrerere

SBSO *1

S N G W'D G (D

»He *3

{¢) Timing of SCOR, CRCF

week LMLl ror
SCOR 1 ‘o i
l‘r
CRCF X ; Y a
7
o |
: "

: CRC check is made regarding sub code Q in period A.

CRCF = 1 when OK, or CRCF = 0 when NG.

Fig. 9—6 Timing charts of sub code outputs
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e EFM demodulation
1) Playback of bit clock by EFM-PLL circuit

The EFM signal read out of the optical block contains
a clock component of 2.16MHz. Therefore, it is possible to
take out a bit clock (PLCK) of 4.32MHz synchronized
with this clock by the EFM-PLL circuit.

At each edge of EFM signal, phase comparison is made
with PLCK, which is 1/2 of VCO, is made and output is

(a) When EFM signal and VCO are synchronized

made by TRI STATE out of PDQ terminal. The mean value
of PDO terminal is about 1/2 VDD if synchronized, but
the mean value drops when VCO becomes higher. On the
other hand, the mean value increases when VCO becomes
less.

Thé timing charts of EFM terminal, EFMO, PLCK and
PDO are shown in Fig. 9—7.

EFM terminal

] )
EFMO | t
{ !
| |
GO B I B
| i | |
1 1 | | 1 I ] [
PDO terminal  — —m e — L_._|' 'r____z___._._l L__L—i___
Z : High impedance
{b) When VCO is higher than EFM signal
EFM terminal -—
EFMO | ! l
I B |
i ||
o UL L L LT L L
i | | | | )
i | [ I | |
PDO terminal — — — — 4 L _ % __ T [ [
1 r -7 F——-
Z : High impedance
(¢) When VCO is less than EFM signal
EFM terminal | L
' [
EFMO ! I I
! I -
1 {
o 1 LT L L L
| X i ! [ ! I |
PDO terminal J'———'L ! : z | | : |
—_——— — _— —_— Lo !
T 1 =

Z : High impedance

Fig. 9—7 Timing charts of EFM-PLL circuit
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2) Detection, protection and interpolation of frame
synchronizing signals '

There are cases during recording where the same pattern
is detected in the data due to the influence of drop-out
and jitter, even if a pattern that is same as the synchroni-
zing signal will not appear.

On the other hand, there also are cases where original
frame synchronizing signal is not detected. Therefore,
protection and interpolation are required besides detection.

The edge portion only of EFM signal (EFMO) latched
with PLCK is converted to 1" and the rest to 0", and
then input is to a 23 bit shift register and a frame synchro-
nizing signal is detected.

In order to protect a frame synchronizing signal, a
window is provided and the same patterns outside of this
window are removed. This width can be selected with
WSEL. If no frame synchronizing signal is located in this
window, interpolation is made with a signal produced by
588-mal counter (4.3218MHz/588 = 7.35kHz}

A 4 bit counter for counting the number of these frames
to be interpolated is provided, and when its count reaches
the level selected with GSEL, GSEM, the window is ignored
and the 4 bit counter is reset with the next frame synchro-
nizing signal. the GTOP terminal is of “H"" whiie this opera-
tion is performed. Further, GFS terminal is of “H" when
the frame synchronizing signal generated by the 588-mal
counter for making interpolation is synchronized with the
frame synchronizing signal from the disc.

The frame synchronizing signal before passage through
the window or the window is output from UGFS (DAO5S
terminal at the time when PSSL =L.)

WSEL | Window width
0 +3 clock
1 +7 clock

3) EFM demodulation

14 bit data is taken out of the 23 bit shift register and is
demodulated to 8 bit data through 14 - 8 conversion
circuit composed of array logics. Then a write request
(WREQ) signal is output to the RAM interface block,
and the data is then output to the data bus (DB0O8~
DBO1) terminals) of the RAM in accordance with the
OENB signal transmitted from said block.

® Sub code demodulation
1) Sub code demodulation

synchronizing signals SO, S1 of 14 bit sub codes are
detected out of the 23 bit shift register, and sampling is
made in the timing that is synchronized with WFCK.

After delay of SO by one frame, SO+S1 is output from
SCOR terminal and SO -S1 is output from SBSO terminal
{only when SCOR = H).

Data (P~W) of sub codes only is input to the register
in the timing synchronized with WFCK after EFM demo-
dulation; and sub code Q is output from SUBQterminal,
and at the same time, it is loaded in the 8 bit shift register
and is output from SBSO terminal in correspondence to
a clock from EXCK terminal.

The detials of this timing will be shown in the paragraph
of CPU interface.

2) Error detection of sub code Q

The result of CRC of sub code Q is output from CRCF
terminal in synchronization with SCOR termimal. L™ is
produced when an error is detected. The details of this
timing will be described in the paragraph of CPU inter-
face.

GSEM | GSEL | Number of frames to be interpolated |UGFS (PSSL ="L")
0 0 2 frames Window
8] 1 4 frames Window
1 0 8 frames Frame synf:hronizing signa! before passage
through window.
1 1 13 frames Window

The timing for write request signal {WREQ), Write
Erame Clock (WFCK), etc. is generated based on the pro-
tected and interpolated frame synchronizing signal.
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e RAM interface (generation of external RAM address)
1) Request from EFM demodulation block (Write RAM
request)

When one symbol of demodulation is complete in the
EFM demodulation biock, the EFM demodulation block
requests to write data to the external RAM to the RAM
interface block. This request is WREQ signal. This block
gives priority orders to requests from other blocks and
processes these requests.

When EFM write request is received, an address is
generated to the RAM and Write Enable state is produced.
Furthermore, a data output instruction is issued against
the EEM demodulation block. This instruction is OENB
signal.

Clocks of PLL system are used for EFM block and for
requests (WREQ) from EFM block, but clocks of X'Tal
system are used for processing thereafter.

2) Request from D/A converter output circuit (Read to
D/A request)

This is a de-interleaved data request issued out of the
timing generator in this block. This request is of the
highest priority among all requests, and addresses of three
types are generated against this request.

This request is generated once every 24 periods based
on the period of system clock C212 (8.4672MHz/4).
The data output from the RAM is C2 pointer first, least or
lowest significant 8 bits of 16bits and finally most signifi-
cant 8 bits.

3) Request from error correction block (C1/C2 correction,

pointer R/W)

The error correction block requests the data located
on the system (C1/C2) to be corrected. Furthermore,
there is a request to rewrite incorrect data to correct data.
In addition, there is a request for pointer R/W which in-
dicates reliability of data.

These requests are made by the 8 bit data directed to
the RAM interface block from the error correction block.
The requests from the error correction unit are of the
lowest priority among requests of three types. After
acceptance of a request, data from RAM is directed to the
3rd clock of C212.

The data of acceptance of a request is output to the
error correction block as a PREN signal. This block
generates the address of the requested data, and controls
R/W of the RAM at the same time.

4) Address generation

The data after EFM demodulation is data subjected to
interleave processing. This interleave processing is subjected
to data lag by the unit of a frame. Data of 108 frames
are required for de-interleave. In other words, for cbtaining
one frame of audio data played in a certain length of time,
data of 108 frames after EFM demodulation are required.
Further, the system data of C1/C2 is of the system in the
process of application of interleave, and therefore, is
included in 108 frames.

Data in practice are generated continuously. That s,
de-interleave should be updated by the unit of a frame.
Therefore, Read/Write base counters are required. This
base counter performs counting by the unit of a frame.

The writer base counter is used only at the time of EFM
data writer. The address directed to the external RAM is
determined by the relative lag value to EFM demodulation
data and their number of frames.

5) Priority of address generation request

The system control block determines priority of address
generation requests made to the RAM interface block.

The priority order is as follows beginning with higher
priority.

1. Read to D/A request

2. Write to RAM request

3. C1/C2 request
The number of times of requests is as follows.

1. Requests of 12 times in the frame section

The number of times of address generation to it is 36
times.
2. Requests of 32 times in the frame section
The number of times of address generation to it is
32 times.

3. Maximum number of times of request (C1 Double
error correction, C2 pointer copy)
Read R/W 64 times, Pointe R/W 65 time
frame section
The number of times ot address generation to it is
129 times.

C212 (clocks) are included 288 PCS in a frame, and the
number of times of operation of the RAM in i is 197
times at maximum. In the system control block against
request 1, the timing of its occurrence is reswved in
advance. Requests 2, 3 are not accepted in this timing.
When requests 2, 3 are generated simultaneously, priority
is given to request 2, and if a request is generated during
execution of either request, priority is given to the job
in execution.

in one

0P-2000
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6) Jitter margin

The EFM demodulation data is synchronized with data’s
playback system (PLL) as described earlier. Accordingly,
it includes disturbance (wow, flutter, etc.) of disc rotation
servo, etc. It is loaded to the external RAM. As the data
taken out of the RAM is synchronized with the clock of
X'Tal system, this RAM is subjected to time axis correc-
tion.

However, the limit of time axis correction is determined
by the capacity of the RAM. In this system, other data
is destroyed when read/write frames are spaced apart by
+5 frames. In such a status how the playback sound is
cannot be guaranteed. The base counter monitor is pro-
vided in order to avoid it.

® Interpolation and D/A converter interface
1) Interpolation circuit block

3 byte data can be obtained with a Read to D/A
request. They are C2 pointer, lowest or least significant
8 bits and most significant 8bit. The total 16 bits constitude
the data generated per sampling {2's complement.)

The C2 pointer expresses the reliability of this 16 bit
data. Therefore, data with C2 pointer is subject to inter-
polation in this block.

56

in other words, when the difference between read base
counter and write base counter exceeds ¥4 frames, the
write base counter is set in the value of the read base
counter. As a result, there is no case where data without
error correction is output to the D/A.

The RAQV signal is of “H” for one frame (WFCK)
section when the difference between base counters ex-
ceeded £4 frames.

B S P ¢
A ‘\ H N o
1 M
J Kk L
S &l A4 C G 7 A4 (1 {J C '~ 7 A A4
— t
O : Without C2 pointer )
: Wi int .
X : With C2 pointer Flg. 9-8

Mean value interpolation

B=—1(A+0)
2

H= % (E+1) :When pointers are continuous
1

M=E(L+N)

Previous value hold

F=G=E

16 bit data is alternately output to L-ch ard R-ch,
R-ch data is output in the section in which LRC{ is "L"
and L-ch data is output in the section.in which LRCK is
“H". C2PO signal outputs C2 pointer to the 16 hit data
directed to DAO1—DA16 (PSSL = H), DA16 (PS{L. = L).
In other words, it means that the 16 bit data that i output
when C2PO is "H"’ is interpolated data.
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2) Explanation of muting and attenuator 3) D/A converter interface
In the muting block it is possible to mute (— e dB) or Various D/A converters and interfaces can be produced
attenuate (—12dB) the audio signal in accordance with  using SLOB (terminal) and PSSL (terminal).
the MUTG terminal and ATTM signal of the CPU interface
block.
Note : When MUTG is set at “H"’, the value of the base
counter is forcibly kept loaded to the write base SLOB=‘H” Offset binary

counter besides muting. SLOB="L" 2’s complement

OSLOB (offset binary, 2's complement switching)

ATTM |MUTG | Attenuation value | Remarks MSB inversion of 2's complement is offset binary.
0 0 0dB
1 0 —12dB OPSSL (parallel/serial selection)
0 1 — e dB See Note PSSL = ""H" 16 bit parallel data output (DAOT1~DA16)
1 1 —12dB See Note PSSL = ““L" Serial data output

DATA (DA16) Serial data output {(MSB first)
C210 (DA15)  Internal system clock (C212)
2.1168MHz
C210 (DA14)  C210 inverted signal
DENR (DA13) R ch’s serial data enable signal
R ch data 16 bit output section “‘L"’
DENL (DA12) L ch's serial data enable signal
L ch data 16 bit output section”L"".
CALR (DA11)  176.4kHz strobe signal
Quadruple signal of LRCK (44.1kHz)
Double signal of WDCK (88.2kHz)
PLCK {(DA0Y)  1/2 period signal at VCO terminal
When locked with EFM signal
f=43218MHz
FCKX (DA08) RFCK/4 or RFCK/8 is output.
Refer to CLV servo control explanation.
FCKV (DAO7) WFCK/4 or WFCK/8(Hz) is output.
Refer to CLV servo control expla nation.
WFCK (DA06) WFCK's inverted signal
LRCK (DA10) LRCK's inverted signal.
UGFS (DAO5) Unprotected frame sinc
Refer to EFM demodulation expl anation.
C2F2 (DA04)
C2F1 (DAO03) Monitor in correction status
C1F2 (DA0D2) Refer to monitor error correction
C1F1 (DAOT) explanation.
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2

RFCK——_—_—\‘ oy / &( -
oo TTTTH ) (TTTTTTTITTA

e "/
| § Mind72ns

* DAO1~DAO4 {(C1F1, C1F2, C2F1, C2F2) are cleared when a period-
of minimum 472 ns has elapsed since RFCK was deactivated.
* ANDing signal of C2F1 and C2F2 is output out of C2FL terminal.

WFCK \

|
] ! |
DAOS L.__]_[__I |
! 36 period with DAO9 |
[ {DA09 is of about 4.32MHz) 1

WFCK \ / \

DAO5 | |

oaee LIUUUULNUUUUUUrUUu iy Ty
(LRCK)

Fig. 9—9 Timing chart of DAO1~DA16 output when PSSL = “L"
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*RAOV becomes ‘‘H’’ for one frame {synchronized with WFCK)} when a jitter that exceeds
+4 frames is generated between RFCK and WFCK.

v A——S |
RAOV | ) )
) . //

——1—1-— Min 472ns

Fig. 9—10 Timing chart of RAOV output

Y

DA15* |1 10 20 30 40 48
D_A14’)
=C210/7]

oAl ———\ T\ T o
{CALR)

wpcK | [ \ f ’ L

LRCK* 4

{DA10) [ L

DAO1~DA16 | Rch C Lch D

*
%\A]TG‘A)..FR ch (M5 B) 16)1519(1312)11\10(s Y8 Y7 s X s X aX3Y 20 L ch msB) e )sa)af= s s {7 e s (s 3\ =2 1)

DA13*
{DENR) \ /

DA12*
(DENL) \ [

APTR / \

APTL f |

Note : * mark is when PSSL = “‘L".

Fig. 9—11 Timing chart of audio data output

trRek  \ / \

DAO1~DA16 Lch | R ch (A) X Lch ) { R ch

c2PO Y (8) Y X

*C2P0 is L' when DAO1~DA16 is reliable data, and is ‘“H’’ when they are unreliable clata.
C2PO to data of (A) is generated in the timing of (B).

Fig. 9—12 Timing chart of C2PO output (when PSSL = “H")
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e Error correction

1) The error correction block makes correction up to
double errors with each of C1 correction and C2 correc-
tion.

2) This system adopts a unique pointer erasure method in
order to minimize erroneous correction. Accordingly,
the external 16k RAM stores these pointer data in
addition to audio data.

3) The pointer generated in C1 correction is called C1
pointer and the pointer generated in C2 correction is
called C2 pointer.

4) When the data of C1 system is judged as reliable, a
C1 pointer is set in this system.

5) During C2 correction, whether correction is to be made
or not to be made and whether the data is reliable or
unreliable are judged from the error location, locations
and number of C1 pointers obtained through computa-
tion. A C2 pointer is set against an unreliable word
(16 bits).

6) The word in which a C2 pointer was set is subjected to
previous value hold or mean value interpolation when it
is output from this LSI.

7) Terminal C2FL becomes ““H’’ when one or more C1
pointers are set in the data included in the C2 system
at the time of C2 correction. C2FL is reset to ‘L
when a period of minimum 472ns after deactivation of
terminal RFCK. C2FL is the AND of C2F1 and C2F2.

Note : 472ns : One period of 2.1168MHz

8) The flow of data with the external RAM is as follows.

A data request is made from the correction block
to the RAM interface block.

l

The RAM interface block accepts the request with
the operating situation of the entire system ob-
served. The address of the requested data is gene-
rated to the external RAM.

l

Read/Mrite of the correction block and RAM data
are enabled.

9) When PSSL is set at “L", a signal that is capable of
monitoring error correction is output. C1F1, C1F2,
C2F2 output to DAOT~DAO4 are these monitor signals.
This signal is reset to “"L" when a period of minimum
472 ns has elapsed since deactivation of RFCK.

The levels and meanings of these signals at the time of
deactivaiton of RFCK are as follows.

Cl1F1 ClF2 C1 correction status
0 0 No Error
1 0 Single error correction
0 1 Double error correction
1 1 Irretrievable error
C2F1 | C2F2 | C2FL C2 correction status
0 0 0 No Error
1 0 0 Single error correction
0 1 0 Double error correction
1 1 1 Irretrievable error
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e CLV servo control 1) STOP : Register E = 0000’8 {B means binary)
The spindle motor revolution is controlled with one Mode for stopping the spindle motor.
selected out of the following seven modes in accordance MDP = FSW = MON = “L"", MDS = ""Z"
with a command from the CPU. CLV is the abbreviation of 2) KICK : Register E =1000'B
Constant Linear Velocity. The output is composed of MDP Mode for running the spindle motor in forward
terminal for controlling synchronization of velocity and direction.
phase, MDS terminal for controlling synchronization of MDP = MON = “H"”, MDS = "“Z"", FSW = ""L".
velocity, FSW terminal for making selection of filter 3) BRAKE: Register E = 1010'B
constant and MON terminal for controlling motor ON/ Mode for running the spindle motor in reverse
OFF. direction.
MDP = FSW = “L", MDS = ""Z"”, MON = “H"".
MON
1" in CLV-S mode
1’ in CLV-P mode
- L | PP R
Zf a1t2t:; time “H' L or 2" at the time
o L or 2" o v o L at | Of —12dB in CLV-S mode
in CLV-P mode the time of OdB “H’* or L’ at the time
of 0dB
P s
MoP = @ —_—_——-—-—-—F————1T " — — — —
“H o “L" in “zin
CLV-P mode CLV-S mode
P s
MD$§ - — ———F+————fF—————— — — — [ — — — — — —_—————————
Command from CPU :
STOP KICK CLV-A CLV-H CLV-A BRAKE STOP
Usual Afthe time of high speed access

brake status,

Automatic switching between CLV-S and CLV-P

Activation is made quicker by applying
forward rotational torque to the motor.

Rotation is quickly stoppecd by applying
reverse rotational torque to the motor.

Fig. 9—13 Typical control of spindle motor

Z : High ive pedance
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4) CLV-P: Register E=1111'B x 32 with 7.3bkHz as a period and that is “'L"
PLL servo mode. during the remaining time is produced out of
Phase comparison of signals WFCK/4 and MDS terminal. MDS = *'L” when tHW < 279T.
RFCK/4 or WFCK/8 and RFCK/8 is made, and MDS = "H"" when tHW < 297T. When 280T £
output is made out of MDP terminal. "H"* when tHW < 296T, the MDS terminal changes in
WFCK has delayed, “L" when WFCK s fast, 32T steps from 32T to 544T. When synchro-
and "“Z' when synchronized. When the period nized, for instance, that is, when tHW = 288T,
of 8.4672/2MHz is expressed at T and the a signal of 7.35kHz of DUTY 50% is produced.
length of time when WFCK is ""H" is expressed FSW="2", MON = ""H".
at tHW, such a signal that is of "H’" during
(tHW-279T)

*MDP terminal

RECK/4 r—_\__J—‘_J—]__

{or RFCK/8)

|

|
WFCK/4 |
{or WFCK/8) !
[

* MDS terminal (the period of 4.2336MHz is expressed as “T".)
Z : High impedance

(1) When rotating at specified velocity

wex [ I e N o

(2) When rotation becomes fast

{ +H-—32T
MDS ’—l ﬂ

{3) When rotation becomes slow

r—— 205T——
WFCK | [ |
0
512T —{ :

MDS l__l

Fig. 9—14 Timing chart in CLV-P mode
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5) CLV-S: Register E=1110D 6) CLV-H : Register E=1100'B

Rough servo mode used at the time of start of Rough servo mode during high speed access.
rotation, at the time of track jump and also If the number of tracks from the innermost
when the EFM-PLL circuit is unlocked due to periphery to the outermost periphery is 2000
another reason. When the period of VCO's tracks and access over these tracks is made in
oscillation frequency 8.6436MHz is expressed 1 second, each mirror (place without pit)
as “T'", the pulse width of a frame synchro- portion between tracks is of a signal of 20kHz,
nizing signal is 22T during specified revolu- andis superposed on the EFM signal. When the
tion, and it is the maximum pulse width in a above mentioned signal is input in the CLV-S
period of RFCK. In practive, however, there are mode, a mirror portion that is longer than the
pulses having widths over "“22T" due to drop- original frame synchronizing signal is detected
off of EFM signal due to other reasons, and the as the peak value, and servo becomes unstable.
frame synchronizing signal cannot be correctly In the CLV-H mode, therefore, the mirror por-
detected unless such pulses are removed. There- tion is eliminated by making peak hold in the
fore, the maximum value {(peak) of the pulse period of 8.4672/256MHz about 34kHz) in-
width of EFM signal is detected {called peak stead of RFCK/2 or RFCK/4 and by making
hold) in the period of RFCK/2 or RFCK/4, bottom hold in the period of RFCK/16 or
than the minimum value in this peak is detect- RFCK/32 like in CLV-S mode, and thus the
ed (called bottom hold) in the period of RFCK/ servo during high speed access is made stable.
16 or RFCK/32, and this value is used as the Other than the period for detection of the peak
frame synchronizing signal. “L" is produced is same as CLV-S mode.

out of MDS terminal while the frame synchro-
nizing signal is 217" or less, “Z" when it is
#22T", or "H’ when it is “23T" or more.

Either OdB or 12dB can be selected as its gain.

MDS = ""Z", FSW = ""L", MON = H Pwmax : Pulse width after bottom hold
TB : Bottom hold period, RFCK/16 oo RFCK/32
2 : High imepdance

Pwmdx=21T Pwmdx=22T Pwmdx =23
£ e
Latch FF i "
{22 and up) —f
Latch FF de
(23 and up) e 15

Z
MDPterminal | e — S e — 4‘(
{when 0dB) ff B
Z
MDP terminal —— S FE —_———t L ___JTuyg L.
(when —12a8) |—T rrir = J T T

T8 L

Fig. 9—15 Timing chart in CLV-§, CLV-H mode {1)
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TP : RFCK/2 or RFCK/4 in the case of CLV-§,
F8M/256 in the case of CLV-H
TB : RFCK/16 or RFCK/32 in the case of

CLV-S, CLV-H
n
40
6 bit 30 (Noise)
counter (Frame sync.)
227 22 22 22 22 22 : 22 22
]
||
WY VWY W
| ‘l‘. \ ‘1‘ ‘ d“l I‘A T I “A i} .‘M
| t
1)
EFM Il J-U—
\<22T ||
i
ll
Peak hold Initial status | Initial status lI

FF
(22 and up) __] 40 ]

Ho =

i /o J‘jo

(23 and up)

-~

Bottom hold Initial status

~

Initial status

{4
7’

FF 04

(22 and up) I 1 \
FF 0

(23 and up) 1

Latch

FF
(22 and up)

Lo
~

ro
-
-

je— TP —»]

e \

(23 and up}

TB

Fig. 9—16 Timing chartin CLV-S, CLV-H mode (2)

7) CLV-A : Register E=0110'B

Mode used during usual play.

Samples GFS signal (“H’* when locked; “L"
when unlocked) from the frame sync. detection,
protection and interpolation block by WFCK/
16, and operates in CLV-P mode in the case of
“H*. In the case where "L’ leve! is continued
for eight times, switching is made to CLV-S
mode automatically. Period setting of peak
hold in CLV-S mode, bottom hold period sett-

ing and gain setting in CLV-S, CLV-H mode and
setting of the frequency dividing ratio in CLV-P
mode are made by register D, and mode selec-
tion is made by register E. The details of these
registers will be explained in the section of CPU
interface.

Note : Output is made out of DAO7 terminal whey PSSL =
“L" with WFCK/4 or WFCK/8 as FCKYV, 3nd out-

put

is made out of DAO8 terminal with RFCK/4 or

RFCK/8 as FCKX.
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10. CD over-sampling digital filter LS|

(1C16,CX23034)
10—-1. Functions
This LSI component provides the following functions:
e Over-sampling digital filter
e 8.4672 MHz clock generation (for use by the CX23035).
e 16-bit serial data input
(directly coupled from the CX23035).
e |nterface with the D/A converter.
o QOverflow limiter.
10—2. Features
e Filter structurre : Capable of processing stereo signal with
a single chip.
Conversion at a doubled rate.
16-bit coefficient 96th degree FIR type.
o Provides compensation
e Filter characteristics :
Linear phase
Pass band ripple : £0.01 dB or below
Rejection band attenuation : 80dB or above

10—3. Package type
24pin dual in line.

24 23 22 21 20 19 18 17 16

HiRINIEI

DP-2000

15 14 13

[1

(TOP. VIEW)

oy
~/

e Provides compensation against D/A converter apperture Fig. 10—1
effect { f-characteristics compensation ).
e Capable of interfacing with a 16-bit serial input D/A
converter.
10—4. Internal block diagram 2 Q
= =
x e
(o f\T)
I__osc _l_ . .
AMP +2 4 )JCDCK
16.9344MHz CLK @901
(21)02
22)03
904
TIMING CONTROL (1)0s
& TEST CIRCUIT
WRITE DATA 3 13)06
16Bitx96W RAM §|, 7
READ DATA §
D-FF Jb
ADDRESS ‘
16Bitx96W ROM
| D-FF_|
© 16
<> l}
>
s i
8 HRE
- . & 5
85 |7 EsE|e] B
522 Pl i s2——@oor
L+O E=8 =
s2% 5
NO 3B ©

Fig. 10—2
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10—5. CX23034 Terminals and their functions

Terminal No. | Terminal name | 1/O Function
1 XTAL 1 Crystal oscillator (16.9344MHz) input.
2 AMPO O | Crystal oscillator {16.9344MHz) output.
3 TEST 1 | Test input {normally connected to Vss).
4 CDCK O | Clock output {8.4672MHz).
5 LRCK | 44 .1kHz strobe input.
6 WCLK | 88.2kHz strobe input.
7 DATA | Serial data input {2's complement, MSB first).
8 BCLK { Bit clock input {for serial data input).
9 X2SC | Output mode selection input (*'H’’ : offset binary, "'L" : 2's complement).
10 TEST 2 | Test input (normally connected to Vss).
1 05 O | Timing signal.
12 Vss — | GND terminal (OV).
13 06 O | Timing signal.
14 TEST 3 O | Test data output (normally open).
15 TEST 4 O | Test data output {normally open}.
16 TEST S O | Test data output (normally open).
17 TEST 6 O | Test data output {(normally oepn).
18 TEST7 O | Test data output {normally open).
19 DOUT O | Serial data output (MSB first).
20 01 (8] Timing signal.
21 02 @] Timing signal.
22 03 O | Timing signal.
23 04 (o] Timing signal.
24 VDD — | Power supply terminal (+ 5V).
Note : The frequencies are specifically for uss in the DP-2000 CD player.
Table 10-1
10—6. DATA,SCLK,WCLK, and LRCK signal timing
WCLK
[ X i
1 |
LRCK I } [
| , '
: i o
twH4 | twHs | tWL4 | tWLE
le—— twRa——ste——twis——o]

‘ |

4
BCLK
aVan
DATA | x | |
|\ N

fo— tWR2 —fe- tWL2 !
Jo—ste—tH1 —»f

ts1 ]

|

[]

I |

WCLK | I
4
I

3 —d —

|
66 |<—tsw——|¢~tw|-|-—o{ Fig. 10-3
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v—oL ‘B4

1¢]

as1 asw 851 gSKW

1noa |
ya- ys-y Ys- Y-y

L Mou1)

l [ 1 ] (ZHXZ'88)  H1IM

gs1 yo-y asw gs1 Ys-1 asw

OO OO OO XX XX OO OO OO wve

Uy U U UL LI LrLnLr sos)

10-7. Timing chart

> «m

ruY
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11. D/A converter (CX20152)
11—-1. Internal block diagram

DC

COUT BIAS DCL DGNO AGND AVEE NC IOUTL IOUTR  ISET DCR

DGND CIN CIN

(27 (26 s 25 Jommem24) 23 Y 22 (21 20 (19 (18 17 16 (15)
| i
[ > >
K buff Dis- Constant
Clock buffer charge (L) onstan
current source
! lo:lo=2%4:1 L
Dis-

charge (R)

More significant 8 bit shift register, latch, counter

Least significant 8 bit shift register, latch, counter

—

TTL-ECL interface

Timing generator

circuit circuit
| B A
Latch
Y
SCLK [>CK
output »ID Q
circuit

6 7 8 9 10 1 12 (13) (14)

DIN LRCK CC DGNO DVEE
ouT

OO 02O C
DVEE SUB SCLK VCC ON/ LATCH LRCK WCLK BCLK
OFF

Fig. 111
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11-2. Explanation of converting operation

e Data calling (BCLK, DIN, WCLK, LRCK)

Each data is a 16 bit serial signal and is of 2's comple-
ment form. Data are sequentially fed into the IC beginning
with MSB in synchronization with rising edge of a bit clock
(BCLK). (Data change occurs at falling edge of BCLK.)

When word clock (WCLK)} is changed from high level
to low level at 17th falling edge of BCLK, the 16 bit
data is transmitted from the shift register to the latch by

this falling edge signal. In the case where CX20017 is
used in the stereo mode, data of another channel is fed
in beginning at the 17th BCLK.

Allocation of data in the stereo mode is such that R-ch
data is called in while LRCK is of low level and L—ch data
is called in while LRCK is of high fevel. Further, IOUTL,
DCL operate when LRCK is of low level, and IOUTR,
DCR operate only when LRCK is of high level.

LRCK _I 1
WCLK —'l | I 1
BCLK

RO 00000B00E0PHDEANA60060606PNEERDEALB606(J

LCH R CH
ce.” 1 1 . L
LRCKOUT | L CH DE-GLITCH R CH DE-GLITCH 1
/, i\
INTEGRATOR e 2\
R CHOUT el A
_ l/
DCR . J I J l
— el
INTEGRATOR Jl //
L CHOUT —\ o
A\ el
| W

Fig. 11-2

® Converting operation (CC, LRCK, CIN, IQUTL, IOUTR,

DCL, DCR)

All of the internal timing circuits are reset when the
conversion command (CC) is set at high level and three
or more clocks are fed through the clock input (CIN).

The internal timing circuits start operation CC is set at
low level and a clock is fed through CIN after reset. The
signals generated by operation of internal timing circuits
are discharge signal, counter set signal and integration
current start signal. The times of these signals are deter-
mined as follows from the clock period and number of
clocks.

t1=34X10
tz2 =67 X
tz=31X10
ta=65X10
tsmin=47 X7o (when input data is 01~1)

ts max =302 X 70 (when input data is 10~1)

cc

|
Discharge Lt jd_—? 2 q

signal 1

S swren |

Counter set

signal
|
integration le ' 4__.!‘__'5__,[_—-*-
current start l
signal

Fig. 11-3
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The counter set signal ig used for setting in counter the
data that entered the latch, and it is not directed to the
exterior. The discharge signal is directed out of DCL DCR.
That is, it is directed out of DCL while LRCK is of low
tevel or out of DCR while LRCK is of high level.

Most significant current lo and least significant currant
io flow out with an integration current start signal. The
counter starts counting simultaneously with OFF of the
discharge signal, and after finishing counting, it counts
11 offsets and issues a signal to stop the integration current.
The value of t5 varies between O and 255 depending on
the input data vaiue preset in the counter.

Therefore, the length of time required since CC level
was changed to low level until end of integration, that is,
conversion, is {t4 + t5 max.) seconds at maximum. Further,
as for this integration current, IQUTL is output while
LRCK is of low level and IOUTR is output while LRCK
is of high level, like the discharge signal.

LATCH

® Setting of integration current (SET, IOUTL, IOUTR)

The integration current is determined by the constant
current value fed from the ISET terminal. The relation is
as follows.

IOUTL(R) =To+io= (4 +61—4) 1SET

Where; io is the integration current that is equivalent to
ILSB, and lo is the integraiton current that s equivalent
to 2% - LSB.
® Operation of LRCK OUT (LATCH, LRCK, LRCK OUT)

The output of LRCK OUT is the output for driving
the analog switch 1C12 (NJM4558D) to cut the output
which was converted by CX20017 and the integrator as a
PAM wave.

A conversion error aoccurs if jitter is present in the PAM
wave. in order to absorb this jitter, therefore, D type
flip-flop is incorporated, and LATCH input ii used as its
clock. This D type flip-flop causes a change in the output
status in synchronization with raising edge a clcck.

This LRCK QUT operates only when + 5Vis impressed
to VCC. Its output level is —=3V~+ 3V.

SN o 7 Y I s I U I

ax | —=

=]

LRCKOUT ———J

Time of R ch output

=
I i

Time of L ch output

Fig. 11-4 Timing chart of LATCH, LRCK, LRCKOUT

e Clock input/output terminals (COUT, CIN, CIN)

The clock buffer is composed of a circuit that is equi-
valent to a general-purpose ECL logic circuit, and the
input terminal is biased by an internal circuit. The (= —1.3
V) output amplitude level is 0.8V

e Bias terminals (DVEE, SUB, DGND, VCC, AVEE .,

AGND, DC BIAS)

SUB is the substrate for the IC and is used t the poten-
tial common with ADVEE. The standard vale of DVEE,
AVEE is —5.0V. This CX20017 is used withthe voltage
at VCC terminal raised to + 5V in order to case the input
to operated at 0~+ 5V. Further, LRCK QUTis ouatput in
this case as described earlier. BC BIAS is thebias circuit
of the discharge signal output circuit.

As a current of about 2.5mA is requiredat standard
value, power is supplied from 1C15. The potatial of this
terminal is biased at 2Vf.
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12. Remote control microprocessor (LM6416E-504)

12—1. Terminal connection

-
ccs1 — [ 1 ]roo pcal[28] — INT
ccs2 — [2 |pp1 pc2 [ 27] —» PSHKY
ccssa —» [3 Jrp2 pct1 [26] (oPEN)
(oND) [4_|PD3 pco [25] (open)
ExTAL —» [5_|EXTAL Pasf24] < IRs
xTAL <> [6 |xTAL pa2f23] - sTB
wsv) [Z|NT pa1[22] < REQ
ReseT —> [8 | RES PAO | 21] (GND)
ppT0 <« [9 |PEO vpp [20] < +sv
pDT1 < [10]PE1 PGof19] —» LED
poT2 < [11]Pe2 pe3 [ 18]
PDT3 <— [12]PE3 Pr2 [17]
(GND) [13 | TEST 228 KGN ene!
GND [14]vss PFo |15 ]
Fig. 12-1
12—-2. System blocks
.‘uﬁ I[_— ROM
RAM C:—_()lé <
0 O t
170 ﬂ‘ ﬂ
PGO PRTK——= g ;
(1 8m 2 JC I JI J1
STACK 1
PFO-3<: PORTK— €| Ac ALU STACK 2
il Iy
PEo-3<: POé?T - ' g%ﬁ\?rsn
10 1l
PORT PORT O T T
AC  :Accumulator O ‘ ﬁ "’OR‘E—é
ALU :Arithmetic and logical unit -—0OX1AL
o iR PDO-3  PCO-3 PAO-3 <—OEITAL
PC : Program counter -—OvID
-—OViS

Fig. 12—-2

71



CIRCUIT DESCRIPTION

12—3. Terminals and their functions

Terminal No. |Port name |Signal name | 1/O Function
1 PDO CCS1 | Custom code.
2 PD1 CCS2 | Since all CD players use a custom code B6H,
3 PD2 CCSs3 | CCS1 and CCS3 are fixed at L' and CCS2 is fixed at ""H"'.
4 PD3 | Connect to GND.
5 Extal | EXTAL | | 3 [ §1:1 [—— Bl
Crystal oscillator terminals. N ST Y
6 Xtal XTAL | 1/0 I:'zop T X
7 INT i |Fixat““H".
8 RES RESET i | Reset input {open).
9 PEO PDTO O | Parallel data code output port {LSB).
10 PE1 PDT1 (o] Parallel data code output port.
11 PE2 PDT2 O | Parallel data code output port.
12 PE3 PDT3 O | Parallel data code output port(MSB).
13 TEST | LSt test terminal. Connect to GND.
14 Vss GND — | Connect to GND.
15 PFO O ! Connect to GND.
16 PF1 O | Connect to GND.
17 PF2 O | Connect to GND.
18 PF3 O | Connect to GND.
19 PGO LED O | Activated "H’’ during remote control code reception.
20 VDD +5V { Power supply terminai (+ 5V).
21 PAD | Connect to GND.
22 PA1 REQ 1 Fixed at “H".
23 PA2 STB | Strobe pulse for the uPD7516 to read remote control code.
24 PA3 IRS { Input signal from the remote control premaplifier.
25 PCO (0] leave open.
26 PC1 (0] Leave open.
27 PC2 PSHKY O | “H’ while a remote control key is depressed.
28 PC3 INT (o] Leave open.

Table 12-1

72



DP-2000

CIRCUIT DESCRIPTION

12—4., Remote control microprocessor (LM6416E-504)
and peripheral circuits

—?—SV
7
INT :
20}, oo PEO 9 - PDTO
21 pE 1 J}O_POTH
o PAO 11_PDT2 Fr
o 22 i (DL -
& PA1 PE3 o1
paz|23 STB M~
REMOTE CONTROL IRS.”” 24 PAZ pca |27 _PSHKY E
PREAMP. pos [28INT . a3,
RESET ———]RES
\ |
° dppo W r 5V
2l ©w
' E1 IO | ACKNOW
PD2 S peo 19 4 | LEDGEMENT
PD3 = '# | INDICATOR
] I LED
L 7
13
2 TEST XTAL : osc
VSS EXTAL CIRCUIT
”
Fig. 12—3
12—5. LM6416E and uPD7516H Communication
control signal timing chart
N )
PSHKY
INT > LM6416E—»uPD7516H

}l

| —

PDT3~0 XMSB apt X LSB 4 BIT
e )

sTB | \ LM6416E€«uPD7516H

0

150us 150ps

Fig. 12—4
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ADJUSTMENT

INPUT OUTPUT PIAYER ALIGNMENT
No. ITEN SETTING SETTING SETTING POINT ALIGN FOR FIG
Turn core of
1 ¥Co - Connect an f-counter Tray open, coil of L2 of 4.23WHz (a)
ADJUSTMENT across CN17 and GND. or stop mode X32-1040(B/5)
Tray - open.
LASER POWER CHECK Set an optical Connect the base
2 (then PU may - power meter of Q7 of - 0K if froam ()]
be defective) above the pickup. X32-1040(A/5) 2002 ¥ to 300X
to the GND.
Measure the Tray - open. Acceptable
LASER OPERATING voltage across Connect the base when larger by
3 CURRENT CHECK - two ends of R4 of of Q7 of - 5 to 6mA then ()
(¥hen PU may X32-1040CA/5). X32-1040(4/5) the current marked
be defective) to the GND. on the pickup.
Connect an
oscilloscope to TP2(RF) Turn VRS of
4 RF OFFSET - of X29-1632(B/6). Tray open, X29-1632(B/86). Adjust to -0.80(V). | (d

Connect the scope's or stop mode. (RF OFFSET)

GND to TP1(GND).

ADJUSTMENT

Place test disc
Type 3 on the
tray and set the
unit to the

Check that the
display is (e)
“01 oo 00:007

Short-circuit between
TP12 and TPI3
of X32-1040(A/5).

Turn POYER S¥ OFF -
then ON again.

5 TEST MODE SETUP

loaded condition.

Place test disc
Type 3 on the

_Connect and

Press M-READ,

6 i TANGENTIAL SETTING{ tray and set the | oscilloscope to TP2(RF)| and laser is Hex socket screw Maximum amplitude ()
unit to the of X29-1632(B/6). focused. below mechanism
loaded condition. (In the test mode.)
Place test disc
Type 3 on the Connect and Press M-READ,
7 FOCUS OFFSET tray and set the | oscilloscope to TP2(RF and laser is Turn VR3 of Maximum amplitude @
COARSE ADJUSTMENT unit to the of X29-1632(B/6). focused. X29-1632(B/6).
loaded condition. (In the test mode.)
{(When PU may Place test disc Connect CHI1 of
be defective) Type 3 on the oscilloscope Press M-READ, Pickup adusting
8 DIFFRACTION tray ‘and set the to TP2(RF) of and laser is hole— Use See Fig. 1. €3]
GRID ADJUST- unit to the %29-1632(B/6). focused. the grid driver.
MENT (PU) loaded condition. and CH2 to TP3(TE). (In the test mode.)l
Place test disc Connect CHL of Adjust so that the
Type 3 on the oscilloscope Press M-READ, T. ERROR amplitude
9 T. ERROR BALANCE tray and set the to TP2(RF) of and laser is Turn VR4 of is symmetrical above | (f)
COARSE ADJUSTMENT unit to the X29-1632(B/8), focused. X29-1832(B/6). and below 0CV)
loaded condition. and CH2 to TP3(TE). (In the test mode.) (Photo 5)
Place test disc VR3 of
TANGENTIAL AND Type 3 on the Connect and Press the PLAY Key. X29-1632(B/6), Alternately tura
10 FOCUS OFFSET tray and set the | oscilloscope to TP2(RF [(The unit starts thg and hex socket VR3 and hex socket | (d)
FINE ADJUSTHENTS unit to the of X29-1632(B/6). trace operation.) screv above screw to obtain
loaded condition, (In the test mode.)| nechanism optimum waveform
Place test disc Connect CH1 of Adjust so that the
Type 3 on the oscilloscope Press the T. ERROR amplitude
11 | T. ERROR BALANCE | tray and set the to TP2(RF) of M-READ Key (with Turn VR4 of is symmetrical above | ()
FINE ADJUSTMENT unit to the X29-1632(B/6), focus servo only). X29-1632(B/6). and below 0CV)
loaded condition. and CH2 to TP3(TE). (In the test mode.) (Photo §)
Place a test disc Connect a Trun PO¥ER S¥ OFF
which is as servo-adjusting jig to then ON again, Adjust so that the
12 FOCUS GAIN flawless as CN4 of X29-1632. land press the PLAY Trun VR2 of millivoltmeter ®)
ADJUSTHMENT possible, and (f=1,0kHz, key to start X29-1632(B/6). connected to the jig
complete loading. V 0UT=40nVrms) normal play. indicates 40mVrams
Place a test disc Connect a
which is as servo-adjusting jig to Adjust so that the
13 TRACKING GAIN flawless as CN4 of X29-1832. Normal play Trun VR1 of millivoltmeter ®
ADJUSTMENT possible, and (f=1.0kHz. X29-1632(B/6). connected to the jig
complete loading. V OUT=40mVrms) indicates 40mVrms
Test disc Connect a Adjust to obtain the
14 DAC ADJUSTMENT YDS-17 millivoltmeter to the Play lkHz, Trun VRZ of output level from Ch)
Type 3 output terminal. 0dB signal. X32- 1040CA/5). 1.9 to 2.0Vms.
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Diffraction grid adjustment

key again

\

Press the M-READ  —

The diffraction grid ad-
justment is complete.

{Photo. 1)}

y

Procced to the
next adjustment

ADJUSTMENT

Adjust in the test mode (with focus servo only)

Check the diffraction grid.

Note : The test mode is the condition in which power is turned on
after short-circuiting between TP12 (TEST-12) and TP13
(D.GND-13) in the signal processing unit {X32-1040-00)

{A/5).

IsT.E
more than approx.
5.0(Vp-p)?

NO

Adjust the pickup's di-
ffraction grid for the
maximum amplitude

IsTE
envelope
flat?

(Photo. 2)

Adjust the pickup’s di-
ffraction grid for the
maximum amplitude

Is swelling observed
with T.E in approx. 18ms
after RF trigger is applied at
the upper side of the
{ + ) slope?

(Photo. 3)

The pickup’s diffraction grid may be
largely erroneous: Turn the diffraction
grid adjusting driver to maximize the
amplitude at the position where the
swelling is observed 18ms after triggering

is the RF waveform NO
undistorted when the
MEMORY key is

pressed?

o

The pickup’s diffraction grid may be
erroneous in the reverse direction:
Largely turn the diffraction grid adjust-
ting driver to maximize the amplitude at
the position where swelling is observed
18ms after triggering

)
~
\J

OU

U4

When diffraction grid adjustment is
complete

Fig. 1

U,

ﬂ N

et

Diffraction grid adjustment error
{reverse direction)

Diffraction grid adjustheznt error
(large error in forwardyj rection)

0P-2000
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REGLAGE

REGLAGE REGLAGE REGLAGE DE LA POINT
N [TEM D’ ENTREE DE SORTIE LE CTURE D’ ALIGNEMENT ALIGNEMENT POUR FIG
Tourner le noyau
1 REGLAGE VCO - Raccorder un compteur Tiroir ouvert ou | de bobine de L2 de 4,23MHz (a)
{ entre CN17 et GND node d’arret X32-1040(B/5)
Tiroir ouvert.
VERIFICATION DE Placer un compteur de | Raccorder la base
2 | PUISSANCE DE LASER - puissance optique de Q7 de - Correct si entre )
(Quand PU peut au-dessus du capteur X32-1040CA/5) 200 ¥ et 300Y.
8tre défectueux) 3 GND.
VERIFICATION DU Tiroir ouvert.
COURANT DE Mesurer la tension Raccorder la hase Acceptable si
3 | FONCTIONNEMENT DU - entre les deux de Q7 de - supérieur de 5 a fmA | (¢)
LASER(Quand PU peut extrémités de R4 de X32-1040CA/5) au courant marqué
etre defectueux) X32-1040(A/5) 3 GND. sur le capteur.
Raccorder un
oscilloscope 4 TP2(HF) Tourner VRS de
4 REGLAGE DE - de X29-1632(B/6). Tiroir ouvert ou X29-1632(B/6). Ajuster sur -0,80(V) | (d)
SUPPRESSION HF Raccorder GND de 1’ os- mode d’ arret. (RF QFFSET)
cilloscope a TPL(GND).
Placer un disque
test de type 3 sur Placer
MONTAGE DU le tiroir et Court-circuiter 1" interrupteur Yérifier que
5 MODE DE TEST régler 1’ appareil | entre TP12 et TP13 de POWER OFF & - 1" affichage est (e)
en condition de X32-1040(A/5). nonveau sur ON. *01 o0 00:00"
chargement.
Placer un disque
test de type 3 sur Raccorder un Presser M-READ
REGLAGE le tiroir et oscilloscope & et le laser est Vis 4 prise
6 TANGENTIEL régler 1’ appareil TP2(RF) de mis au point. hexagonale sous Arplitude maximm | (d)
en condition de X29-1632(B/86). (En mode de test) le mécanisme
chargement .
Placer un disque
REGLAGE test de type 3 sur Raccorder un Presser M-READ
APPROXIMATIF DE le tiroir et oscilloscope 2 et le laser est Tourner VR3 de
7 LA SUPPRESSION régler 1' appareil TPZ(RF) de mis au point. X29-1632(B/6). Amplitude maximm | (d)
DE MISE AU POINT en condition de X29-1632(B/6). (En mode de test)
chargement .
{Quand PU peut Placer un disque
etre defectueux) | test de type 3 sur Raccorder Presser M-READ Trou de réglage du
REGLAGE DU le tiroir et le CH1 4" un et le laser est capteur—{tiliser
8 RESEAU DE régler 1’ appareil | oscilloscope & TP2(RF) mis au point. 1" entraineur Voir la figure I )
DIFFRACTION en condition de de X29-1632(B/6) (En mode de test) de réseau.
(PU) chargement . et CH2 a TP3(TE).
Placer un disque Régler de maniéme
REGLAGE test de type 3 sur Raccorder Presser M-READ 3 ce que 1’amplitde
APPROXIMATIF DE le tiroir et le CH1 d'un et le laser est Tourner VR4 de T.ERROR soit
9 LA BALANCE régler 1’ appareil | oscilloscope 3 TP2(RF) mis au point. X29-1632(8/6). synétrique en desws | ()
T.ERROR. en condition de de X29-1632(B/6) (En mode de test) et au dessous de 0(¥D.
chargement . et CH2 a TP3(TE). (Photo5)
Placer un disque Presser la touche YR3 de Tourner
REGLAGES PRECIS DE | test de type 3.sur Raccorder un PLAY. (L’ appareil X29-1632(B/6) alternativement VI3
LA SUPPRESSION le tiroir et oscilloscope 2 commence et vis a prise et la vis A prist
10 TANGENTIELLE ET régler |’ appareil TP2(RF) de le reperage.) hexagonale hexagonale pour )
DE MISE AU POINT. | en condition de X29-1632(B/6). (Dans au-dessus du obtenir la forme
chargement . le mode de test.) mecanisae. d’ onde optimale.
Placer un disque Presser la touche Ajuster de manier
test de type 3 sur Raccorder M-READ (avec A ce que 1" anplitde
REGLAGE PRECIS le tiroir et le CH1 d"un asservissement de Tourner VR4 de T.ERROR soit
11 DE LA BALANCE régler 1’ appareil | oscilloscope 3 TP2(RF) mise au point X29-1632(B/6). synétrique en desus | (f)
T.ERROR. en condition de de X29-1632(B/6) seulement). (Dans et au dessous de 0fD.
chargement . et CH2 a TP3(TE). le mode de test.) (Photo D
Raccorder un gabarit Placer
Placer un disque de réglage 1" interrupteur Régler de maniée
REGLAGE DU GAIN test le plus d’ asservissement 3 PONER OFF a nouvead 4 ce que le
12 DE MISE AU POINT | parfait possible CN4 de X29-1632. sur ON et presser | Tourner VR2 de millivoltmetre
et effectuer (f=1,0kHz. la touche PLAY pourl X29-1632(B/8). raccordé au gabaj ¢ | (&)

le chargement.

Y 0UT=40nVrms)

commencer la

lecture normale.

indique 40mVrms.




OP-2000

REGLAGE

REGLAGE REGLAGE REGLAGE DE LA POINT
N° 1TEX D' ENTREE DE SORTIE LE CTURE D' ALIGNEMENT ALIGNEMENT POUR FIG
Raccorder un gabarit
Placer un disque de réglage Régler de maniere
REGLAGE DU GAIN test le plus d’ asservissement & a ce que le
13 D' ALIGNEMENT parfait possible CN4 de X29-1632. Lecture normale Tourner VR2 de millivoltmetre @
et effectuer (f=1,0kHz. X29-1632(B/6) raccordé au gabarit
le chargement. Y QUT=40mVrms) indique 40mVrms.
Régler pour
Disque test Raccorder un Lire un signal Tourner VR2 de obtenir un niveau
14 REGLAGE DAC YDS -7 millivoltmetre 2 4" ikHz, 0dB. X32-1040(A/5) de sortie entre ()
Type 3 la borne de sortie. 1.9 et 2,0Vrms.

Réglage du réseau de diffraction Remarque: Le mode de test est la condition dans laquelle I'ali-

Régler en mode de test (avec ror = mentation est fournie aprés avoir court-circuité entre
Vérifier le résearu . .
' ; i - . TP12 (TEST-12) et TP13 (D.GND-13) dans I’apparsil
ment de mise au P
'asservisse e Jiftrection de traitement du signal (X32-1040-00) (A/5).
point seulement) -
’ Y

T.E est-il
supérieur a environ
5.0(Vp-p)?,

Régler le résearu de
NON diffraction du capteur
pour une amplitude
maximum

|

Régler le résearu de
diffraction du capteur
pour une amplitude
maximum

‘envelope
T.E est-elie
uniformey,

NON
{Photo. 2)

Un gonflemen
est-il observé avec T.E
en environ 18ms aprés que le
déclenchement RF est appliqué,
au coté supérieur de
fa pente (+)?

Le réseau de diffraction du capteur
NON | risque d‘étre trés faux: Tourner Ien-
traineur de réglage du résear de diffrac- tes
tion pour maximiser I'amplitude a la
position ot le gonflement est observé
18ms aprés le déclenchement

(Photo. 3)

Le réseau de diffraction du capteur
NON risque d'étre faux dans la direction in-
verse : Tourner largement {’entraineur
de réglage du réseau de diffraction pour
maximiser I'amplitude 3 la position ol
le gonflement est observé 18 ms aprés
le déclenchement

“La forme d’onde RF
est-elle non distordue gquand
|a touche MEMORY est
pressée?

Presser 3 nouveau <
la touche M-READ

1

Le réglage du réseau de
diffraction est terminé

{Photo. 1)

Y U
Effectuer le réglage|
suivant

—

o
&

i

\J
> ~ |—J
U
Quand le réglage du résearu de Erreur de réglage du réseau de  Erreur de réglage du réseau de
diffraction est terminé diffraction diffraction

Fig, 1 -(Direction inverse) {grande erreur en direction avant] 77
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ABGLEICH

EINGANGS- AUSGANGS- SPIELER- ABGLEICH-
NR. GEGENSTAND EINSTELLUNG EINSTELLUNGE EINSTELLUNG PUNKT ABGLEICHUNG ABB.
Einen Frequenzzahler Trager Kern der Spule von
1 ¥CO- EINSTELLUNG - zwischen CN17 und geoffnet oder L2 von X32-1040 4, 23MHz (a)
GND anschliegen. Stop-Betriebsart (B/5) drehen
Trager - gevffet.
LASERLEISTUNGS Einen optischen Die Basis In Ordnung wenn
2 PRUFUNG Leistungsmesser von Q7 von - zwischen @®)
(wenn PU defekt - uber den X32-1040CA/5) 2002 % und 3002 Y.
sein konnte) Tonabnehmer setzen mit GND verbinden.
Die Spannung Trager - gedffet. Akzeptierbar,
LASERBETR I EBSSTROM zwischen den beiden Die Basis wenn um 5 bis 6mA
3 PRUFUNG - Enden von R4 von von Q7 von - groser als der auf | (¢)
(wenn PU defekt X32-1040(A/5) X32-1040CA/5) dem Tonabnehmer
sein konnte) messen. mit GND verbinden. angegebene Stronm.
Ein Oszilloskop an
TP2(HF) von YRS von
HF X29-1632(B/86) Traer geoffnet X28-1832(B/6)
4 VERSATZ - anschliesen. Die Masse oder Stop- drehen. Auf -0,60CV) @
EINSTELLUNG des Oszilloskops an Betriebsart. (HF- YERSATZ) einstellen.
TPL(GND) anschliegen.
Die Test-Disc
Typ 3 auf den {berprifen,
ANSCHLUSSE FiR Triger legen und TP12 und TP13 von Netzschalter aus dag auf dem Display
5 TEST das Gerat auf den X32-1040CA/5) und danach - “01 o0 00:007 (e)
BETRIEBSART geladenen Zustand Kurzschliegen, einschalten. angezeigt wird.
einstellen. -
Die Test-Disc
Typ 3 auf den Ein Oszilloskop M-READ drucken,
TANGENTIAL Trager legen und an TP2(HF) von dann wvird der Innensechskant-
6 EINSTELLUNG das Gerat auf den X29-1632(B/6) Laser fokussiert. | schraube unter Maximale Amplituds | (d)
geladenen Zustand anschliesen. (In der Test Mechanismus
einstellen. Betriebsart.)
Die Test-Disc
Typ 3 auf den Ein Oszilloskop M-READ drucken,
FOKUSYERSATZ Trager legen und an TP2(HF) von dann vird der YR3 von
7 GROBEINSTELLUNG | das Gerdt auf den X29-1632(B/6) Laser fokussiert. X29-1632(B/6) Maximale Amplituds | (d)
geladenen Zustand anschliegen, (In der Test drehen.
einstellen. Betriebsart.)
{Wenn PU defekt Die Test-Disc Kanal 1 eines
sein konnte) Typ 3 auf den Oszilloskops M-READ drucken, Tonabnehmer :
BEUGUNGS- Trager legen und an TPZ(HF) von dann wird der Einstellof fnung
8 GITTER das Gerat auf den X29-1632(B/6) Laser fokussiert. Den Gitter Siehe Abb. 1. (¢9)
EINSTELLUNG | geladenen Zustand | und Kanal 2 an TP3(TE) | (In der Test Schraubenzieher
(PU) einstellen. anschliesen. Betriebsart.) verwenden.
Die Test-Disc Kanal 1 eines So einstellen,
Typ 3 auf den Oszilloskops ¥-READ drucken, dag die T.ERROR
T.ERROR Trager legen und an TP2(HF) von dann wird der YR4 von Amplitude Uber unf
9 BALANCE das Gerat auf den X29-1632(B/6) Laser fokussiert. X29-1632(B/6) unter 0(V) (€9}
GROBEINSTELLUNG | geladenen Zustand | und Kanal 2 an TP3(TE) | (In der Test drehen. synmetrisch ist.
einstelien. anschliegen. Betriebsart.) (Poto 5)
Die Test-Disc VB3 und die
Typ 3 auf den Ein Oszilloskop Die PLAY-Taste YR3 von Innensechskant-
TANGENTIAL UND Trager legen und an TP2CHF) von drucken. (Das Gerat X29-1632(B/6) schraube abwechselid
10 FOKUSVERSATZ das Gerat auf den X29-1632(B/6) startet den abtast | und Innensechskant- drehen, um dis @
FEINEINSTELLUNGEN | geladenen Zustand anschliesen. Betrieb.)(In order schraube Uber optimale ¥ellenfon
einstellen. Test -Betriebsart.) Mechanismus zu erhalten.
Die Test-Disc Kanal 1 eines So einstellen,
Typ 3-auf den Oszilloskop Die M-READ-Taste dag die
T-ERROR Trager legen und an TP2(HF) von dricken. (aur mit VR4 von T.ERROR-Amplitude
11 BALAKCE das Gerat auf den X29-1632(B/6) Fokusserbo.) X29-1632(B/6) Uber und unter 0Q) | (d)
FEINEINSTELLUNG geladenen Zustand | und Kanal 2 an TP3(TE) | (In der Test drehen. symmestrisch ist
einstellen. anschliesen. Betriebsart.) (Foto §)
Eine Servo Den Netzschalter
Eine Test-Disc, Einstellvorrichtung aus-und wieder So einstellen,
die so einwandfrei an CN4 von einschalten und YR2 von dag der an die
12 FOKUSYERSTARKUNG vie moglich sein X29-1632 die PLAY-Taste X29-1632(B/6) Yorrichtung
EINSTELLUNG sollte, auflegen anschliegen. drucken, um die drehen. angeschlossene ®
und laden. (f=1,0kHz. normale Wiedergabe Millivoltmeter

¥ OUT=40mVrms)

ZU starten.

40mVrms anzeigt.
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® RF signal and T.Error signal after completion of diffrac-

EINGANGS- AUSGANGS- SPIELER- ABGLEICH-
NR. GEGENSTAND EINSTELLUNG ?NSTSLLUNGE EINSTELLUNG PUNKT ABGLEICHUNG ABB. tion grid adjustment
ine Servo . . . N . .
Eine Test-Disc, Einstellvorrichtung So einstellen, CH1 RF i Sjgnal RF 'et signal E'ERBOR apres avoir terminé le
die so einwandfrei an CN4 von VRI von dag der an die 1.0V/div réglage du réseau de diffraction.
13 [SPURHALTEVERSTARKUNG wie moglich sein X29-1632(A/4) Normale ¥iedergabe | X29-1632(B/6) Vorrichtung ® HF-Signal und T.-Fehlersignal nach Beendigung der
EINSTELLUNG sollte, suflegen anschliesen. ‘ drehen. angeschlossene (€3] ; B ; ; :
eugungsgitter-Einstellun
und laden. (f=1.0kHz. Millivoltmeter <—0(V) gungsg g
V OUT=40nVrms) 40mVrms anzeigt. (Photo. 1)
So einstellen, Photo. 1
Test-Disc Einen dss ein ( -1
14 DAC YDS-7 Millivoltmeter ¥iedergabe VR2 Ausgangspegel (Foto. 1)
EINSTELLUNG TYPE 3 an den 1 kHz, 0dB Signal X32-1040CA/5) zwischen (h) CH2 T.Error
Ausgangsanschlus drehen. 1,9 und 2,0Vrms 2.0V/div
anschliegen. erhalten wird.
<« 0(V)
Beugungsgitter-Einsteilung Hinweis : Die Test-Betriebsart ist der Zustand, in der die Spannungs-
. . - versorgung nach Kurzschlieen von TP12 (TEST-12) und
_ B
In der Test-Betriebsart einstellen Coerriarasaitter TP13 (D.GND-13) in der Signalverarbeitungseinheit (X32-
{nur mit Fokus-Servo) 1040-00) (A/5) eingeschaltet wurde.
< y 20msec/div
Das B i . . . . . .
Betragt T.E mehr d:ssToer:Jaggr:‘egrgr‘r:tei; ® RF signal and T.Error signal with small diffraction grid
< als ca. 5.0(Vs=s)? auf maximale Am d Y error
plitude einstellen : . .
CH1 RF ® The T.Error level is small, and the envelope is as follows:

|

Das Beugunggitter
des Tonabnehmers
auf maximale Am
plitude einstellen

J

Ist die
T.E-Hiillkurve
flach?

NEIN
(Foto. 2)

Das Beugungsgitter des Tonabnehmers
kénnte einen groRen Fehler aufweisen:
Den Einstellschraubenzieher des Beu-
gungsgitters drehen, um die Amplitude
an der Position zu maximieren, wo das
Schwellen 18ms nach dem Ausldsen
beobachtet wird.

beobachtet mit
T.E nach etwa 18ms nachdem
HF-Ausloser an der oberen
Seite der (+) Flanke
zugegeben wird?,

A

(Foto. 3)

Das Beugungsgitter des Tonabnehmers
konnte einen Fehler in der entgegen-
setzten Richtung aufweisen:

NEIN Den Einstellschraubenzieher des Beu-
gungsgitters weit drehen, um die Ampli-
tude an der Position zu maximieren, wo
das Schwellen 18ms nach dem Aus-
losen beobachtet wird.

Ist die HF-Wellenform
ohne Verzerrunge, wenn die
MEMORY -Taste gedriickt
wird?

Die M-READ-Taste
erneut driicken

\ A

Damit ist die
Einstellung des
Beugungsgitters

beendet
(Foto. 1)
U A
Y
Mit der néchsten
Einstellung
weitermachen
U
> A
U
ﬂ N n n
Wenn die Einstellung des Beugungs- Beugungsgitter-Einstellfehler  Beugungsgitter-Einstellfehler
gitters beendet ist (entgegengesetzte Richtung) (groRer Fehler in
Abb. 1 Vorwirtstrichtung)

1.0v/div @ Signal RF et signal T.Error avec une petite erreur de
réseau de diffraction
® Le niveau T.ERROR est petit et I'enveloppe estcomme
suit :
® HF-Signal und T.-Fehlersignal mit kleinem Beugungs-
gitter-Fehler
® Der T.-Fehlerpegel ist klein und die Hullkurve ist wie

«0(V)

CH2 T.Error

20v/ay oot
-<0(V) (Photo. 2)
(Photo. 2)
(Foto. 2)
Trigger point 20msec/div
{Point de déclenchement
Auslosepunkt ® RF signal and T.Error signal after completion of d iffrac-

tion grid adjustment.
® Swelling is observed on the T.Error signal of spprox.
CH1 RF 18ms after the RF trigger point.
1.0V/div. - o Pay attention to the RF trigger point. }

® Signal RF et signal T.ERROR aprés avoir terminé le
<—0(V) réglage du réaeau de diffraction.

® e gonflement est observé sur le signal T.ERRORd’envi-
ron 18ms apres le point de déclenchement RF.
Attention au point de déclenchement RF.

.
= CH2T.Error o e Signal und T.-Fehlersignal nach Beendigung der

2.0V/div . .
G Beugungsgitter-Einstellung.
"'”%«o(v) ® Am T.-Fehlersignal wird etwa 18ms nach demy HF-
: Auslbsepunkt Schwellen beobachtet.
® Auf den HF-Ausldsepunkt achten.
. | (Photo. 3) Swelling
H Gonflement
Swelling observed _T 5msec/div (Photo. 3) "—"“/\/'—/—‘——Schwellei
Gonflement observé (Foto. 3)
Schwellen beobachtet
-—V‘—-—
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— i i i f diffrac- . . . -
o BF Slgf\a| arwd T.Error signal after completion of diffrac ® When the diffraction grid position is correct, tracking
ABB. ‘ ' tion grid adjustment servo is applied and RF signal is output
i i &s avoir terminé le ing i '
° rséfglr::;e zuFr;te:Lngz:IdiEf%frEafZ:;)nR apres avol A CH1 RF ® In the F spot, swelling is observed approx. 18ms after
. ‘ R 1.0V/div 18ms.
-Si . i h Beendigung de I iti ; i i '
" ° :F Signal 'tL:ndE‘T.tFﬁhleragnal nac endigung r it ® Quand la position du réseau de diffraction est correcte,
eugungsgitter-Einstellung <—0(V) Iasservissement de mise au point est appliquée et le
(Photo. 1) signal RF est mis en sortje.
—] (Photo. 1) ® Dans le point F, le gonflement est observé environ 18ms
(Foto. 1) aprés 18ms.
W CH2 T Error ) ® \Wenn die Position des Beugungsgitters korrekt ist, word
2.0V/div . -~ L , SEPOT der Spurhalte-Serve zugegeben und das HF-Signal aus-
<0(V) 200mV/div  9egeben.
— e " i (ACinput) ® An der F-Stelle wird nach etwa 18ms Schwellen beo-
Jungs- (AC input) bachtet.
) und (NETZ-
(X35, EiNGaNG)  (Photo. 4)
. ) Swelling observed (Photo. 4)
20msec/div 2msec/div Gonflement observé (Foto. 4)

Schwellen beobachtet
® T. Error balance adjustment : Adjust so that the T.Error
amplitude is symmetrical above and below 0(V).
CH1 RF ® Reéglage de la balance T.ERROR : Régler de maniére

W ® RF signal and T.Error signal with small diffraction grid
s error.

CH1 RF ® The T.Error level is small, and the envelope is as follows:

1.0v/div @ Signal RF et signal T.Error avec une petite erreur de 1.0V/div a ce que l'amplitude T.ERROR soit symétrique au
réseau de diffraction dessus et en dessous de O(V).
l<—0(V) Le niveau T.ERROR est petit et |'enveloppe est comme ® T.-Fehler balance-Einstellung: So einstellen, daR die
suit : =0V} T.-Fehleramplitude Uber und unter O(V) symmetrisch
® HF-Signal und T.-Fehlersignal mit kleinem Beugungs- ist.
itter-Fehler
° gDer T.-Fehlerpegel ist klein und die Hillkurve ist wie CH2 T.Error (z:oto. 5)
CH2TEror ()0 2.0V/div (Photo. 5)
2.0V/div (Photo. 2] (Foto. 5)
=M (Photo. 2) <-0(v)
(Foto. 2)
Trigger point 20msec/div 5msec/div
Point de déclenchement
Auslgsepunkt ® RF signal and T.Error signal after completion of diffrac-
tion grid adjustment.
® Swelling is observed on the T.Error signal of approx.
CH1 RF 18ms after the RF trigger point.
1.0V/div o Pay attention to the RF trigger point. =
® Signal RF et signal T.ERROR aprés avoir terminé le ‘@ (b) 200uW ~ 300uW (f)
<—0(V) réglage du réaeau de diffraction.
® Le gonflement est observé sur le signal T.ERROR d'envi- 3
ron 18ms aprés le point de déclenchement RF. pickun gg
® Attention au point de déclenchement RF. -
o CH2TEmor o e Signal nd T.-Fehlersignal nach Beendigung der Capteur B e o résons
2.0V/div Tonabnehmer

Optical power meter (b)
Compteur de puissance optique (b)
Optischer Leistungsmesser (b)

, Beugungsgitter-Einstellung. Gitter schraubenzieher
= <«—0(V) ® Am T.-Fehlersignal wird etwa 18ms nach dem HF-
e .

e Auslésepunkt Schwellen beobachtet.

o ® Auf den HF-AuslGsepunkt achten.

(Proto. 3) ~ év;ilf'li:ient
Swelling observed —T Smsec/div (Photo. 3) /—SChwe”en

Diffraction grid adjustment (PU)
Réglage du réseau de diffraction (PU)
Beugungsgitter einstellung (PU)

Gonflement observé (Foto. 3)

Schwellen beobachtet

79
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80 Refer to the schematic diagram for the values of resistors and capacitors. . J (N
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(f) Diffraction grid ADJ. :
See Fig. 1

(X29-1632-71)
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CONT. 4-COM / tor s 1c26 KX T ra2 (; on 28
] Lovee  Boio— {i72) : X0 g 14
28 MIS-LIGHTING I aie F SOk agl B ! ) N R248 0.5k F12(v) 1
PREVENTION SW cr242000p : 0z  OX :: + Tcal : Ci54 56P cis2 7P oY RLLEY, Y
—_— it D -: ” 8l 1/2) H :;':'ﬂx sToRs x HD44700SA39
, I — ¢
280y 2. | R246 R242 18'525 : S N CX23035
Ty voods 14 ! M 909 ~ 2y =
~ 8! " cise < CNI4
I sV 1. — 'ni +.i_§< . { ox LA_L atooe . |3lo % o
1450 Yo 224 S 2] wl SZITRIRIfI%: « T T SoFxin +12(V)
e af> 3% | 28 281 37 . L.,, b OB s S8 of tat
CLOCK QUT I = o [ SO - : ON . OFF 2 ono
~ CH
ABOUT 1,23 l S = =[] e, 58 =% L 2 1—4 o8 - x _ Nt J
18 [CONVERT ! o8 SR r Y O P - ' ~zo gx m
- (‘IZC/Z) O eEaoR »5;)‘:50 of :“*5 8; Eé L K1 « o8 3 35 l
& . e [0V 1ciq 2la na F_J h R245 Jooe .J
L =¥3 13 ] M R241
1.4V R243 10K 909 C157
sTop: M =1 A 10 428
I C'H' 2.2V -1 ':":i :_:.&; E s6P c|5|::47- I
w L U C149 100P R247 90.9K
| a7 8 2 Zo. I
. sToP: TE= ® 1C27 STOP :
I _l_ 3 |CHARGE a5 ;§ 2/2) } zczd;q =3.9v |
@ lFeT ngd 23 STOP 37 8 Ic28,29:;
I - DnE oF Saer Sa —0.9v__/ . (1z72)
- s .
SAB3eT 5 3.48K 27" STOP PEAK: h I
I__ [1C22-27'BUTTER WORTH FILTER | OF BEAK, ]
-12v sy
J
32 ~1040 —00) Qi :25BA41(B)
I,6: AN7Q05F 10Q :LM6416E—504 :NJM4558D or AN6556 Q4 125A1286 Q10,19 : 25DI302(S) DI,2 :1B4B4l , ID4B4lorIG4B4I DI3~15:1S2076A
2,5 ANT8OSF 1610 : TC4OHISTF 1 CX23035 Q2,a,12 :2SAIOI5(Y,GR) , 2SA733(A)(Q,P) Qi3 :25K246 (Y, GR) D3,5 :DSMIAI D25  :1SVI47 :
3 :AN7BI2F I¢H1 : TC40HOO0OP ITC3517AF-2 , CXKSBIGM, or 2SAI1I27NC(R,S) Q14 :2SK363(V) D4  :RDB.2E(B2) 030,31 : RD7.5J5(8)
4 AN7QI2F IC12 : pPD7SI6HCW - 230 HM6116FP-4 or MBB416-20LPF as :12SD1266(P) QI5  :2SK363(GR) D6  :RDIIE(B2) D36 830-0371-05
7 :CX20108 1C13 : HD44700SA 34 INJM4560D or NIM45600-N Q6,7 .25C2878 Ql6  :25K246(Y) 07,9,10:RD3.6F(B)
8,30: TA7256P IC14 : TCA0HO002P I PSTS188B Q3,8,11:25C1815 (Y,GR) or 2SCA45(A)NQ,P) Ql7,18 :25KIS2(3. 4) D8, 11,12,17~23, 26~ 2a , 32~35 DP =2000 (K) -
Q20  :2S5K246(BL) 11SS176 or 1SS133

® DC voltages are as measured with a high impedance
voltmeter. Values may vary slightly due to variations
between individual instruments or/and units.
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- J00  DP-200(
CLASSIFICATION OF CHIP PARTS

» New Parts
Parts without Parts No. are not
- " a Classification of Chip parts Les articles non mentlonnes dar
. - 9'- 7 70%8 RA 0) Eji/ PP Telle ohne Parts No. werden nich
g Digital transistor/F>F5 | Symbol/I2# R1 R2 Transistor/ b3R8 Symbol/I2 & Diode/9 44 —F Add N
R=] ‘DTA/DTC114EK 14/24 10k | 10k 25A1036K HOO || DANZo2K  Silver/s< Ref. No. ress New
8 DTA/DTC114YK 54/64 10k 47k 2SA1037K i FOJ PRES & B &
N DTA/DTC114TK 94/04 10k - 25C2411K Cc D
d_ DTA/DTC124EK 15/25 22k 22k 25C2412K B[]
o DTA/DTC124XK 35/45 22k 47k © 25C2413K INB U
DTA/DTC143EK 13/23 4.7k 4.7k 25C2059K Jd s 201 1c *
DTA/DTC143TK 93/03 47k - 25C3082K s DAP202K  Green/%!)=> 202 2D *
DTA/DTC144EK 16/26 a7k | a7k 25B852K ulJ Inl ggg %I[): :
DTA/DTC144WK 76/86 47 22k 2SD1383K w(] 204 1C
m DTA/DTC143XK 33/43 4.7k 10k 2SD1757K AA[]
© - 2SD1328 o] J 204 ic
In 2SC2412LN Lgd 206 1c *
3 207 iC *
€ hFE
g c 208 iC
S c M : 39~ 82 c
£ ot 0 N 56~ 120 o 209 2D *
Q ~ R1 i HP -
g © 8 O—W— 1S P . 82~ 180 FH P -
§ oo o R2S 2] Q : 120~ 270 U -
$ec8cdo > B E 8 E
B0 D =& 1 R : 180~ 390
8388nna DTA124EK S . 270~ 560 2SAI036K _
m - ==
ééééééé E E : 390~ 820 hFE 82~180 _ %
2222222 U : 560~1200 - *
§ s A 1000~ - x
2 [ .
P B :5000~
2% geel N *
5e5285e *
x> Q0000 -
CEEEEEE -
cge8ong -
088083
OO T - N -
1982833 -
zzzZzZzzZ2z2
SRTE D1 1D
x f X 33535
s 2538 Al ct
¥Rt Al ct
B 8888k
214 1C
Al 215 1E
Al 215 1E
Al 215 1E
© Al 215 1E
: tlo| 5|
s E EHE - "
~ o] gl x
R - x
O o - X
fio| 2o :
g0k -
| 2 Z
flo| I
) (2 223 2D,2E| %
1 xZ
| G 224 1E
;g o ¢ 225 3B
ule| 2 -
P
— £ 226 2C X
o[t
< 229 1C
wlcal 230 2C
0 231 2D *
W=
£8|0) 235 LE X
236 1€ 3
E: Scandinaviak Europe H:Ay

T:En

Parts with the exploded numbers larger than 700 are not supplied.
UE : AAFES(Eunpe) X: A



CLASSIFICATION OF CHIP PARTS

Fv7 38 & B 7 [ Classification of Chip parts

Digital transistor/F>F5 | Symbol/I2 % R1 R2 Transistor/F5 X9 Symbol/128 Diode/¥ 1% —F
DTA/DTC114EK 14/24 10k | 10k 2SA1036K H DAN202K Silver/s s
DTA/DTC114YK 54/64 10k | 47k 2SA1037K f0 n
DTA/DTC114TK 94/04 10k - 2SC2411K cd
DTA/DTC124EK 15/25 22k 22k 25C2412K B[

DTA/DTC124XK 35/45 22k 47k 25C2413K Al 1]
DTA/DTC143EK 13/23 el e 25€2099K 10 DAP202K  Green/%))—»
DTA/DTC143TK 93/03 4.7k - 2SC3082K s[J. A
DTA/DTC144EK 16/26 47k 47k 2SB852K v
DTA/DTC144WK 76/86 47k 22k 2SD1383K w
DTA/DTC143XK 33/43 4.7k 10k 2SD1757K AA[]
2SD1328 0[]
2SC2412LN L0
hFE
Cc
c M : 39~ 82 ¢
n n
N : 56~ 120
30_3}.1 15 P . 82~ 180 H P
2 3 u Q : 120~ 270 e &
1 8 E R : 180~ 390
DTA124EK S : 270~ 560 2SA1036K
. E E : 390~ 820 hFE 82~180
U : 560~1200
A : 1000~
B :5000~

0P-2000 DP-2000

¢

—

B B

B BB B

» New Parts

PARTS LIST

Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |[New Parts No. Description Desti- |Re-
Par ) nation [marks
SRES |t M| K B & ® 5 8 & B/ 8
DP-2000
201 ic * | AS2-0087-03 TP PLATE ASSY
202 2D *| A20-4591-03 PANEL ASSY UMUEXH
202 2D * | A20-4592-03 PANEL ASSY T
203 1C *| A29-0057-03 PANEL ASSY (TRAY)
204 icC A70-0129-05 REMBTE CBNTRBLLER ASSY UMUEXE
204 iC A70-0130-05 REMBTE CBNTRBLLER ASSY T
206 1C * | AS0-0137-03 SIDE PLATE ASSY(L)
207 icC *| AS0-0138-03 SIDE PLATE ASSY(R)
208 1C BO?7-1415-02 ESCUTCHESN (TRAY)
209 2D *| B11-0124-04 SMBKED FILTER
- B46-0094-03 WARRANTY CARD ULE
- B46-0095-03 WARRANTY CARD ULE
- B46-0096-13 WARRANTY CARD X
- B46-0122-13 WARRANTY CARD E
- B46-0123-03 WARRANTY CARD T
- %*| BS0-5886-00 INSTRUCTISN MANUAL (ENGLISH) UMUEXE
- x| BS0-5887-00 INSTRUCTIBN MANUAL (FLENCH) MXE
- x| B50-5888-00 INSTRUCTIBN MANUAL (SPANISH) M
- *| BS0-5889-00 INSTRUCTIBN MANUAL (ENGLISH) T
- * | BS0-5890-00 INSTRUCTIBN MANUAL (G,»D»1I) E
- BS58-0223-04 CAUTIBN CARD (PRE-SET 120\) u
- BS8-0326-04 CAUTIBN CARD
- BS58-0327-04 CAUTIBN CARD
- B58-0513-04 CAUTIBN CARD (PRESET220-240) | UE
- B59-0092-00 SERVICE DIRECTSRY UUE
D1 1D B30-0431-05 LED(LN21CPH) DISC INDICATOR
C1 C91-0023-05 CERAMIC 0. O1UF AC250V UMUE
Ci C91-0647-05 CERAMIC 0. O1UF P XTE
214 1C E30-0505-05 AUDIB CBRD
215 1E E30-0459-05 AC PBWER CBRD E
215 1E E30-0812-05 AC PBWER CBRD UMUE
215 1E E30-1341-05 AC PBWER CBRD X
215 1E E30-1416-05 AC PBWER CBRD T
- x| HO1-5661-04 ITEM CARTAN CASE UMUEXH
- * | HO1-5662-04 ITEM CARTEN CASE T
- *| Hi10-1854-02 PBLYSTYRENE FBAMED FIXTURE
- * | H10-1855-12 PBLYSTYRENE FSAMED FIXTURE
- H20-0417-04 PRBTECTIBN CBVER(460X370X360) M
- H25-0224-04 PRSBTECTIBN BAG (800X400) ULEXTEH
- H25-0232-04 PRBTECTIBN BAG (235X350)
223 2D,2E| *| J02-016B-15 INSULATBR ASSY
224 1E J42-0083-05 PBWER CBRD BUSHING
225 3B J91-0295-05 PICKUP
- J61-0307-05 WIRE BAND
226 2C x| K27-1531-04 KNSB (BUTTGN) INVERT
229 1C K27-1082-04 KNSB (BUTTBN) PBWER
230 2C K29-2201-04 KNSB LEVEL
231 2D x| K29-2220-03 KNBB ASSY
235 1E *| LO1-6B14-05 PBWER TRANSFERMER (L)
236 1E x| LO1-6824-05 PBWER TRANSFSRMER (R)
E: Scandinavia & Europe H:AudioClub K:USA  P:Canada  W:Europe
T:England  U: PX(Far East, Hawaii)
UE:AAFES(Europe)  X:Australia  M: Other Areas A\ indicates safety critical components.



»* New Parts

PARTS LIST

Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

OP-2000

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts nation |marks
SMER & B\ ¥ B &8 8 5 B8 2/ 8 L4 | %
E 1D NO?-1306-05 TAPPING SCREW (@3X6)
J 1D, 1E N09-1561-05 TAPTITE SCREW (@3X6)
N iC %] N0O9-1582-05 HEXAGEN SBCKET HEAD BELT(M4X10
u 1D,2D| *| NO9-1627-05 TAPTITE SCREW (M3XB)
Y4 1D N29-0035-05 PUSH RIVET (3. 5XS. 5)
S1 1D 540-1066-05 PUSH SWITCH (PSWER TYPE)
s2 1D S31-2083-05 SLIDE SWITCH (PSWER TYPE)
238 1D W09-0022-05 BATTERY
CONTROL UNIT (X29-1632-71)
D1 1c B30-0431-05 LED(LN21CPH) RENNTE INDICATBR
C1 CCA4SFSL1H100D CERAMIC 10PF D
c2 CED4KW1V100M ELECTRS 10UF 35WV
3 »4 CCA4SFSL1H150J CERAMIC 15PF J
cS CEO4KW1A470M ELECTRS 47UF 10WV
cé C91-0769-05 CERAMIC 0.01UF M
c? CKA4SFF1H103Z CERAMIC 0.010UF Z
c8 CED4KW1H2R2M ELECTRS 2. 2UF SOWV
c9 10 CK45FF1H103Z CERAMIC 0.010uF Z
Ci1 CF92FV1H333J MF 0.033UF J
ciz2 £90-1331-05 ALMINIUM ELECTROLYTIC C.
ci13 CK4SFB1H471K CERAMIC 470PF K
cl4 CF92FV1iH472J MF 4700PF J
C15 CC45FSL1H470J CERAMIC 47PF J
Cl1é CC4SFSL1H151J CERAMIC 1S0PF J
Cci7 .18 CEO4KW1A470M ELECTRB 47UF 10WV
€19 CK4SFF1H103Z CERAMIC 0.010UF Z
c20 £90-1332-05 ELECTRO 10UF 25WV
c21 CK4SFB1H102K CERAMIC 1000PF K
ca2z2 C?0-1332-05 ELECTRE 10UF 25WV
c23 CK45FB1H102K CERAMIC 1000PF K
Al €25 26 C91-0647-05 CERAMIC -0.01UF P
c30 % | CE04JWOJ470M ELECTRE 47UF 6. WV
C31 C91-0751-05 CERAMIC 330PF K
c32 *| CED4JWIE3R3M ELECTRO 3. 3uUF 25WV
€33 CED4JW1HO10M ELECTRS 1. OUF S0WV
C34 CEQ4DW1HR47?M ELECTR8 0. 47UF S0WV
L1 L79-0702-05 LINE FILTER
VURL »2 R12-3100-05 TRIMMING PBT(10K)F. GAIN,T. GAIN
VR3 R12-3103-05 TRIMMING PBT. (47PK)FBCUS 8FFSET
VR4 *| R12-5048-05 TRIMMING PST. (100K)T. ERRSBR BAL
VRS R12-3103-05 TRIMMING P8T. (47K)RF SFFSET
81 -26 1C,2E S40-1064-05 PUSH SWITCH
D2 2D * | PH302C PHOTN DISDE
Fi.1 iCc *| CP2162GR FLUBRESCENT INDICATSR TUBE
I1C1 CX-20109 IC(RF AMP FBR 3-BEAM PICK-UP)
IC2 TC40HO04P IC(INV BUFFER/CBNVERTER X6)
I1C3 *| CX20106R IC(REMOTE CONTRBLLER PREAMP)
o1 25C1685(R»S) TRANSISTBR
) 25C1815(Y.GR) TRANSISTER
01 25C2320(EF) TRANSISTER
Q1 25C945(A) (R, P) TRANSISTOR
E: Scandinavia & Europe H:AudioClub K:USA  P:Canada  W:Europe

T:England
X: Australia

U: PX(Far East, Hawaii)

UE : AAFES(Europe) M: Other Areas A\ indicates safety critical componens, 83



[P-2000

» New Parts

PARTS LIST

Les articles non mentlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address Nozl Parts No. Description Desti- |Re-

Par nation |marks
PEER & R |§ £ 4 8 5 B & 2/ 8K # IR £ 1
a2 »3 25D1302(S) TRANSISTER
a4 S 28C1685(R,S) . TRANSISTAR
Q4 5 28C1815(Y,6R) TRANSISTBR
24 5 29C2320(E»F?) TRANSISTSR
Q4 5 25C945(A) (G.P) TRANSISTER

PROCESSOR UNIT (X32-1040-00)

D36 1C B30-0371-05 LED(SLP~-540A) INVERT
c1 .2 CK45FF1H103Z CERAMIC 0. 010UF Z
€3 »4 CED4KW1C332M ELECTRE 3300UF 16WY
CS 6 CED4KWOJ102M ELECTRE 1000UF 6. WV
c7? x| C90-1397-05 ELECTRE 3. 3UF S0V
ce CK4SFF1H103Z CERAMIC 0.010UF Z
c9 CED4KWIV47?1M ELECTRE 470UF 35wV
c10 CK4SFF1H223Z CERAMIC 0.022UF Z
Clt CEO4KW1C470M ELECTRE 47°?UF 16WV
C12 CEO4KWIE102M ELECTRB 1000UF 25WV
C13 »14 x| CED4KW1E332M ELECTRE 3300UF 25WV
C15 »16 CED4KW1C472M ELECTRS 4700UF 16WV
Cc1?7? ,18 CEO4KWOJI102M ELECTRE 1000UF 6. JWV
c19 CEO4KW1C330M ELECTRB J3UF 16WV
c20 CF92FV1iH222J MF 2200PF J
c21 C90-1349-05 ALMINIUM ELECTRBLYTIC C.
c22 C91-0769-05 CERAMIC 0. 01UF M
€23 CF92FV1iH394J MF 0.39UF J
c24 CF92FV1H273J MF 0.027UF J
c25 CF92FV1iH222J MF 2200PF J
C26 CF92FV1H104J MF 0. 10UF J
c27? CF92FV1IH333J MF 0.033UF J
cz28 £90-1349-05 ALMINIUM ELECTRELYTIC C.
c29 CF92FV1H563J MF 0. 056UF J
€30 CF92FV1H222J MF 2200PF J
c31 CF92FV1H184J MF 0. 18UF J
c32 CF92FViH104J MF 0. 10UF J
€33 CF92FV1HB23J MF 0.082UF J
€34 CF92FV1IHIS3J MF 0.01SUF J
c35 £90-1353-05 ALMINIUM ELECTROLYTIC C.
C36 CK45FF1H2232 CERAMIC 0.022UF 2
c37 C90~-1353-05 ALMINIUM ELECTRBLYTIC C.
€38 CCASFSL1H101J CERAMIC 100PF J
€39 -41 CKASFF1H223Z CERAMIC 0.022UF Z
c42 £91-0757-05 CERAMIC 0. 001UF K
ca3 *| CC4ASFUJ1H330J CERAMIC 33FPF J
c44 * | CC4ASFUJIHOSOC CERAMIC S. OPF C
€45 46 CK4S5FB1H222K CERAMIC 2200PF K
Cc47 x| CCASFUJ1IH221J CERAMIC 220PF J
c48 CCASFSL1H101Jd CERAMIC 100PF J
C49 CF92FV1IHS63J MF 0.056UF J
€S0 CEO4KWIHORIM ELECTRS 0. 1UF SOV
CS1 CF92FV1H103J MF 0.010uF J
£s52 CK4SFB1H471K CERAMIC 470PF K
c53 CK4SFF1H223Z CERAMIC 0. 022UF Z
CS4 CK45FB1H102K CERAMIC 1000PF K
£55 CKASFF1H223Z CERAMIC 0.022UF 2z
CSé6 .57 CEO4KWIC330M ELECTRE 33UF 16WV

E: Scandinavia & Europe H:Audio Club K:USA  P:Canada  W:Europe
T:England  U: PX(Far East, Hawaii)
84 UE:AAFES(Europe)  X:Australia  M:Other Areas A\ indicates safety critical components.




DP-2000

< Now Parts PARTS LIST
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht gellefert.

Ref. No. AddrossleI Parts No. Description Desti- Re-
i nation marks

SPNMES & B % 3 K B ) B & B/ 8K

csS8 C91-0085-05 CERAMIC 0.022UF N

cS9 C921-0769-05 CERAMIC 0. 01UF M

ce0 CK4SFF1H103Z CERAMIC 0.010UF Z

t61 C921-0757-05 CERAMIC 0. 001UF K

ce2 63 CEO4KW1C33aM ELECTRS J3UF 16WV

€64 65 C91-07049-05 CERAMIC 220PF K

C66 CEOQ4KW1HO10M ELECTRE 1. OUF SOWV

c67 CK4SFF1H223Z CERAMIC 0.022UF Z

ca8 CF92FV1H473J MF 0. 047UF J

Ce? CEOQ4KW1H2R2M ELECTRE® 2. 2UF SOwV

c?0 C91-0757-05 CERAMIC 0.001UF K

€101 C921-0757-05 CERAMIC 0.001UF K

C102-105 CEO4KW1H2R2M ELECTRE 2. 2UF SOWV

Ci06 CED4KW1A471IM ELECTRS 470UF 10wy

c10%? CED4KWIC331M ELECTRS 330UF 16WV

c108 CC45SFSL1H0S0C CERAMIC 5. OPF C

€109 £91-0721-05 CERAMIC 10PF J

ci110 C91-0757-05 CERAMIC 0. 001UF K

Ci11 CC45SFSL1HO30C CERAMIC 3. OPF T

Ci12-119 CEOQ4KW1HO10M ELECTRS 1. OUF SoWV

120,121 CEDO4KWIVIOOM ELECTRO® 10UF 3SWV

ci122 CEO4DWOJ471M ELECTRS 470UF 6. WV

c123,124 CQO9FS1H182JZS PBLYSTY 1800PF J

C125,126 CQO9FS1HIBL1JZS PBLYSTY 180PF J

c127,128 *| CQI3HP2A332J MYLAR J300PF J

C129-132 CQ93HP2A122J MYLAR 1200PF J

C133,134 C91-0168-05 PBLYSTY 68PF K

€135-138 x| CQ93HP2A472J MYLAR 4700PF J

139,140 C91-0168-05 PBLYSTY 68PF K

Ci41-144 x| CQ93HP2AS62J MYLAR S600PF J

C145,146 C91-0175-05 PBLYSTY S6PF K

c147,148 *| CQ93HP2A332J MYLAR 3300PF J

C149,150 CQO9FS1H101JZS PBLYSTY 100PF J

C151,152 £91-0168-05 PBLYSTY 68PF K

C153,154 C91-0175-05 PBLYSTY S56PF K

C155, 156 *| CO93HP2A472J MYLAR 4700PF J

C157-160 C90-1332-05 ELECTRS 10UF 25WV

Clél,162 CA93HP2A102J MYLAR 1000PF J

C163,164 C91-0757-05 CERAMIC 0. 001UF K

J1 ic E11-0104-15 PHENE JACK (3P)

J2 1E ED6-0806-05 CYLINDRICAL RECEPTACLE

J3 1E E13-0226-05 PHENS JACK (2P) BUTPUT

247 2C J21-3326-05 JACK MBUNTING HARDWARE

L1 L40-1092-14 SMALL FIXED INDUCTBR(1.OUH,M)

L2 L32-0328-05 QSCILATING COIL

X1 L.78-0202-05 RESBNATER (400kHZ)

X2 L?8-0212-05 RESBNATBR - (6. 1447MHZ)

X3 x| L77-0598-05 CRYSTAL RESSNATER(67. 7376MHZ)

2] 1E N09-0295-05 HEXAGEN HEAD BBLT(M3X8,+)

Z 2C N29-0035-05 PUSH RIVET (3. 5X5. 5)

CP1 R90-0281-05 MULTI-CBMP 10KX6 J 1/6UW

cP2 R90-0270-05 MULTI-C8MP 10KX3 J 1/6U

cP3 R90-0228-05 MULTI-CBMP 10KXS J 1/6W
E: Scandinavia & Europe H:AudioClub K:USA  P:Csnada  W:Europe
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» New Parts

PARTS LIST

Parts without Parts No. ars not supplied.
Les articles non mentlennes dans |le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address Nc«ll Parts No. Description Desti- |Re-
Part nation [marks
sWMES & R & B & % 5 B & B8/ 28 #® )| ¥
CP4 R20-0233-05 MULTI-C8MP 10kX4 J 1/6W
cPS R90-0291-05 MULTI-COMP 100KX4 J 1/76W
CP6 RI0-0466-05 CBMPBSITE ELEMENTS
CcP? R90-0233-05 MULTI-CAMP 10KX4 J 1/6W
R1 RS14DB3AR222J FL~PRE8F RS 2.2K J 1
R27 R514DB3D180J FL-PRBAF RS 18 J 2W
R34 RS14DB3D220J FL-PREBEBF RS 22 J au
RS? RS14DB3D1680J FL-PRBBF RS 18 J 2
Ré68 % | RN14BK2C6191F RN 6. 179K F 1/6W
R69 RN14BK2C6811F RN 6. 81K F 1/6W
R70 * | RS14DB3D2R2J FL-PRESF RS 2.2 J au
R205 RN14BK2C68B11F RN 6. 81K F 1/6W
R206 RN14BK2C6811F RN 6. 81K F 1/6UW
R207,208 RN14BK2C4641F RN 4. 64K F 176U
R209,210 RN14BK2C1621F RN 1. 62K F 1/6W
R211,212 RN14BK2C1003F RN 100K F 1/6U
R213,214 *| RN14BK2C4991F RN 4, 99K F 1/76W
R215,216 RN14BK2C1001F RN 1. 00K F 176U
R217,218 RN14BK2C3831F RN 3. 83K F 1/6W
R21%,220 % | RN14BK2C3481F RN 3. 48K F 1/76W
R221,222 RN14BK2C1621F RN 1. 62K F 1/6W
R223,224 RN14BK2C1001F RN 1. 00K F 176U
R225,226 *| RN14BK2C9090F RN 909.0 F 1/6W
R227,228 RN14BK2C3161F RN 3. 16K F 1/76W
R229,230 * | RN14BK2C3090F RN 90%2.0 F1/6U
R231,232 RN14BK2C1001F RN 1. 00K Fol/76W
R233,234 RN14BK2CS5620F RN S62.0 F 1/6W
R235,236 RN14BK2C1003F RN 100K F 176U
R237,238 RN14BK2C1621F RN 1. 62K F 1/76W
R239,240 RN14BK2C3161F RN 3. 16K F 176U
R241,242 x| RN14BK2C2090F RN 909.0 F 1760
R243,244 RN14BK2C1002F RN 10. 0K F 176U
R247,248 * | RN14BK2C9092F RN 90. 9K F 1/64
R249,250 RN14BK2C1002F RN 10. 0K F 1/76W
R251,252 RN14BK2C1003F RN 100K F 1/6W
R253 RN14BK2C2150F RN 215.0 F 1/76W
R254 * | RN14BK2C2150F RN 215.0 F 1/76W
R265 RN14BK2C1000F RN 100.0 F o 1/6W
R266 % | RN14BK2C1000F RN 100.0 F 1l/6W
VR1 R12-3096-05 TRIMMING P8T. (10K) SDA
VR2 1C R10-4022-05 PETENTIBMETER(S0K) LEVEL
Ki »2 551-2074-05 MAGNETIC RELAY
S1 ic S40-2152-05 PUSH SWITCH (REVERSE.NBRMAL)
DI 2 1B4B41 DISDE
D1 2 1D4B41 DISDE
DL .2 1G4B41 DISDE
D3 DSM1AL DISDE
D4 RD8. 2E(B2) ZENER DISDE
5] DSM1Al DIBDE
D6 RD11E(B2) ZENER DISDE
D? RD3. 6F (B) ZENER DIBDE
3] 155133 DISDE
D8 155176 DISDE

E: Scandinavia & Europe H:Audio Club K:USA
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» New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

0P-2000

Ref. No. |Address Ne:v‘l Parts No. Description Desti- |Re-
Par nation marks
PRED ff B ¥ % A B S B & £/ 8 - < o %
p? .10 RD3. 6F (B) ZENER DIGDE
D11 12 188133 DIBDE
D11 .12 155176 DISDE
D13 -15 152076A DISDE
p17? -20 185133 DISDE
D17 -20 1S8176 DIBDE
p21 -23 155133 DIBDE
D21 -23 155176 DISDE
D25 15V147 VARISTER
D26 -29 155133 DISDE
D26 —-29 155176 DISDE
D30 .31 *| RD?.5JS(B) ZENER DISDE
D32 185133 DISDE
D32 155176 DISDE
D33 185133 DISDE
D33 185176 DISDE
D34 185133 DIBDE
D34 155176 DISDE
D35 155133 DISDE
D35 185176 DIBDE
IC1 ANTIOSF IC(VBLTAGE REGULATER/ -5V)
ca ANTBOSF IC(VBLTAGE REGULATBR/ +15V)
IC3 *| AN?B12F IC(VBLTAGE REGULATSR/ +12V)
Ica ANTI12F IC(VBLTAGE REGULATOR/ -12V)
105 ANTBOSF IC(VBLTAGE REGULATBR/ +15V)
ICé AN7905F IC(VBLTAGE REGULATBR/ -5V)
(g £X20108 IC(CD SERVA)
ic8 TAP256P IC(8P AMP X2)
Ic9 LLM6416E-504 IC(MICRBPRBCESSBR)
IC10 *| TC40H1S7F IC(QUAD 2-TB-1 LINE DATA SEL
Icii TC40HOO0P IC(NAND X4)
iciz * | UPD7?S16HCW-230 IC(MICRSPRBCESSBR)
IC13 *| HD4470D5A39 IC(DRBPBUT CBNTRSL)
114 *| TC40HOO2P IC (16KRAM)
IC1S x| TC?4HCOOP IC(QUAD 2-INPUT NAND GATE)
IC16 x| CX23034 IC(CD DIGITAL FILTER)
Ici? £X20152 IC(16-BIT D/A CONVERTER)
118 TLO?2CP-T IC(OP AMP X2)
119,20 UPD4053BC IC(3-INPUT 2CH MPX/DE-MPX)
Ic21 TLO?2CP-T IC(BP AMP X2)
1c22-29 NESS32P IC(8P AMP X2)
1C30 TAT?256P IC(BP AMP X2)
IC31 AN6S56 IC(8P AMP X2)
1C31 NJM4SS8D IC(BP AMP X2)
IC32 CX23035 IC(DIGITAL SIGNAL PRBCESS8R)
1C33 CXKS816M IC(2K BYTE X8 RAM (CMES))
1C33 HM6116FP-4 IC(16K RAM)
1C33 MBB416—20LPF IC(16K RAM(CMES))
1C33 *| TCSS17AF-2 IC(16K RAM)
I1C34 NJM4560D IC(BP AMP X2)
1C34 NJM4560D-N IC(BF AMP X2)
IC3S PSTS18B IC(SYSTEM RESET)
Q1 25B241 (F) TRANSISTOR
a2 25A1015(Y,GR) TRANSISTSR
a2 25A1127NC(R,S5) TRANSISTER
€: Scandinavia & Europe  H:Audio Club K:USA  P:Canada  W:Europe

UE : AAFES(Europe)
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»

New Parts

PARTS LIST

Parts without Parts No. are not supplled,
Les articies non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address Ll‘ﬂ:w Parts No. Description Desti- RoTI
tef nation [marks
PRES &t R | ¥ - K B & B/ K & "=
02 25A733(A) (AsP) TRANSISTBR
a3 25C1685(R,S) TRANSISTBR
a3 25C1815(Y,GR) TRANSISTER
o3 25C945(A) (QsP) TRANSISTOR
Q4 25A12864 TRANSISTOR
0S *| 25D1266(P) TRANSISTER
Q6 7 2502878 TRANSISTER
08 25C14685(R,5) TRANSISTBR
a8 25C1815(Y,GR) TRANSISTER
a8 25C45(R) (Q,P) TRANSISTAR
Q9 25A1015(Y,GR) TRANSISTOR
09 2S5A1127NC(R,S) TRANSISTBR
a9 25A733(R) (Q,P) TRANSISTSR
010 25D1302(S) TRANSISTER
a1t 25C1685(R,S) TRANSISTER
@11 2SC1815(Y,GR) TRANSISTBR
Q11 2SC945(A) (Q,P) TRANSISTBR
a12 25A1015(Y.GR) TRANSISTBR
Qa12 25A1127NC(R,S) TRANSISTSR
a2 25A733(A) (Q,P) TRANSISTBR
013 25K246 (Y, GR) FET
Q14 25K363(V) FET
Qs * 25K363(GR) FET
Q16 25K246(Y) FET
Q17 »18 *| 25K152(3:4) FET
Q19 25D1302(S) TRANSISTER
Q20 25K246 (BL) FET
MECHANISM ASS'Y (X92-1060-01)
1 3B * i A10-0844-02 CHASSIS CALKING ASSY
2 1B *| A11-0166-03 SUB CHASSIS CALKING ASSY
3 2B *| A11-0132-03 SUB CHASSIS (TRAY)
4 2B %! Al1-0168-03 SUB CHASSIS (MECHANISM)
8 2B x| B09-0044-04 CAP
cl -3 C21-0085-09 CERAMIC 0. 022UF N
12 1A *| D10-1266-03 SLIDER (s
13 2B x| D10-1267-03 SLIDER (R)
14 1A x| D10-1545-03 SLIDER
15 2A D10-1269-08 ARM
16 2B *| D10-1270-04 RBD
1?7 1B *| D10-1546-03 ARM
18 1A x| D12-0105-15 cAM
19 3B D13-0159-08 GEAR
20 3A D13-0160-08 GEAR
21 2A x| D13-0161-03 GEAR
22 2A D13-0162-08 GEAR
23 2A D13-0163-08 GEAR
24 2B *| Di13-0164-04 GEAR
25 3A.1B| *! D14-0106-04 RBLLER
26 3A *| D14-0107-04 RBLLER
27 3B D15-0220-08 PULLEY
28 3B D16-0104-08 BELT
29 1B *| D21-1051-04 SHAFT
30 1B *| D21-1052-04 SHAFT
E: Scandinavia & Europe H:Audio Club K:USA  P:Canada  W:Euwope
T:England  U: PX{Far East, Hawaii)
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OP-2000

» New Parts

PARTS LIST

Les articles non mentlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- [Re-
Parts| nation [marks
SRES & B ¥ # & 8 8 B & 2/ % # | %
31 1A x| D32-0122-04 STEPPER
32 3B *| D40-0353-05 DRIVE MECHANISM ASSY(TRAY)
33 24 *| D4a0-0348-05 DRIVE MECHANISM ASSY(P.U)
37 3A *| F19-0348-04 BLIND PLATE
40 2A *| G01-1710-04 CBMPRESSIGN SPRING
41 1B, 3B GD1~-0675-04 TORSIGN CRIL SPRING
42 1A, 1B| *x| GO1-1523-04 EXTENSIBN SPRING
43 2B *| G01-1524-04 EXTENSIBN SPRING
44 2A x| G01-1525-04 EXTENSISN SPRING
45 2A,2B| *| G13-D182-04 CUSHIBN
46 1B *| G16-0117-04 SHEET (38X38X2)
47 1A *| G16-0134-D4 SHEET (38X152X1)
48 2A *| J31-0254-04 CBLLAR
49 2A,2B| x| J02-0158-05 INSULATER
80 2A *| J21-3841-08 MBUNTING HARDWARE
51 1A *l J11-0066-14 CLAMPER
52 2B *| J19-2153-04 HBLDER
53 3Aa J21-3507-08 MBUNTING HARDWARE ASSY
54 2R *| J21-3713-03 MBUNTING HARDWARE ASSY(RACK)
95 2A8 *| J21-3°11-08 MBUNTING HARDWARE
56 2B *| J21-3513-04 MBUNTING HARDWARE
57 2B x| J21-3672-04 MOUNTING HARDWARE (P. U)
58 2R *| J25-4669-03 PRINTED WIRING BBARD(FG)
59 3B x| J31-0233-05 COLLAR (@4. 1X8)
60 3A x| J90-0143-03 GUIDE (STOPPER)
61 1A *| J20~-0157-03 RAIL
62 3B *| J25~-4660-03 PRINTED WIRING B8ARD
63 1B x| J99-0029-02 TRAY
64 2B x| J99-0030-03 TRAY
65 2B *| J99-0031-03 TRAY
- J61-0307-05 WIRE BAND
73 1A *| N15-1026-45 FLAT WASHER (@2. 6)
74 2A N19-0143-04 FLAT WASHER (@3)
[t 2A N19-0366-04 FLAT WASHER (@2. 1)
76 1A *| N19-0945-04 FLLAT WASHER
Kd4 1A, 3A N19-0891-04 FLAT WASHER
9 1A, 1B N29-0207-04 RETARINING RING (@2.5)
80 3B N29-0220-05 RETAINING RING (@2. 4)
J 2A4,2B N09-1306-05 TAPPING SCREW (@3X6)
K 2A:2B| *| NO9-1379-15 STEPPED SCREW (M2. 6X15)
L 2R:2B| *| ND9-1380-0S5 STEPPED SCREW (M2. 6X5)
M 3B *| NO9-1381-05 STEPPED SCREW (MSX26)
P 3A N29-0067-05 PUSH RIVET (3. 5X4. 9)
@ *| NO9-1561-05 TAPTITE SCREW (3X6,+ )
S1 2 3A,3B| x| S46-1045-05 LEAF SWITCH
S3 2A *| 546-1046-05 LEAF SWITCH
84 3A T42-0049-25 METER ASSY
85 2A x| T42-0078-08 METBR ASSY
86 2A x| T42-0075-04 MATSR ASSY
87 1A *| TS0-1023-04 YSKE
88 1A *| T99-0222-05 MAGNET
PH1 2R T95-0017-05 8PTE ISBLATER

E: Scandinavia & Europe H:Audio Club K:USA
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e,

Audio
Numberofchannels..................................... 2 channels
Frequencyresponse..................................... 2 Hz~20 kHz, £0.5 dB
Dynamicrange..........................ccccoeveeeeinnn, 96 dB
Total harmonic distortion .............................. 0.001% at 1 kHz
Channelseparation ...................................... 96 dB at 1 kHz
Wowl&flutter.............................ccooeiiinns Unmeasurable limit
Line output level/output impedancs.................. 2 V/220 ohms
Headphones output level/impedance ............... 32 mW/32 ohms
Disc
Playingtime .............................................. Approx. 60 min /side
Diameterofthedisc..................................... 120 mm
Constantlinearvelocity ................................ 1.2 — 1.4 m/sec.
Signal format
Quantization ..................................ceee, 16 bits linear 1 channel
Sampling frequency .................................... 44 .1 kHz
Channel modulationcode .............................. EFM (eight to fourteen modulation)
Pick up
TP .. Optical pick up
Lasertype..................oooiiiiii e, Semiconductor laser
General
Powerrequirements..................................... 120 V, 60 Hz (USA and Canada models)

120 V/220 — 240 V, 50/60 Hz (Switchable) (Other Countries)
Power consumptions.................................... 22 W
Dimentions ...........................ccccoiiin, W 440 mm (17-5/16")

H 95 mm (3-3/47)

D 313 mm (12-5/16")
Weight(Net).....................................l 9.1 kg (20.0 b}
Suppliedaccessories.................................... Remote control unit RC-2000, Connection cables
Note:

We follow a policy of advancements in development. For this reason specifications may be changed without notice.

Note :

Companent and circuitry are subject to modification to insure best
operation under differing local conditions. This manual is based on,
the Europe (E) standard, and provides information on regional cir-
cuit modification through use of alternate schematic diagrams, and
information on regional component variations through use of parts
list.

KENWOOD CORPORATION

Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan

KENWOOD ELECTRONICS
1315 E. Watsoncenter Rd, Carson, California 90745;
75 Seaview Drive, Secaucus, New Jersey 07094, USA.

KENWOOD ELECTRONICS CANADA INC.

P.0. Box 1075 959 Gana Court, Mississauga, Ontario, Canada L4T 4C2
KENWOOD ELECTRONICS BENELUX N.V.

Mechelsesteenweg 418 B-1930 Zaventem, Belgium

KENWOOD ELECTRONICS DEUTSCHLAND GMBH
Rembriicker-Str. 15, 6056 Heusenstamm, West Germany
TRIO-KENWOOD FRANCE S.A.

Hi-Fi-VIDEQ-CAR Hi-Fi

13, Boulevard Ney, 75018 Paris, France

TRIO-KENWOOD UK. LTD.

17 Bristol Road, The Metropolitan Centre, Greenford, Middx. UB6 8UP England
KENWOQOD ELECTRONICS AUSTRALIA PTY.LTD.

4E Woodcock Place, Lane Cove, N.SW. 2066, Australia

KENWOOD & LEE ELECTRONICS, LTD.

wang Kee Building, 5th Floor, 34-37, Connaught Road, Central, Hong Kong

©1986-2/87-4 PRINTED IN JAPAN B51-1897-00 (O) 100



