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CIRCUIT DESCRIPTION » S NiNs CIRCUIT DESCRIPTION
6. Digital signal processing LS| CXD1125Q ® |nterpolation with average value or by holding the pre- - (5\}’ /) 6—2. Explanation of terminals
(X25-2932-71 :1C2) vious value. . ‘ v Terminal No. | Terminalname [1/O | : . Function
The CXD1125Q s the digital signal processing LSI for ® Demodulaiton of sub code signal or error detection of 1 . FSwW O | Time constant switching output of output filter of spindle motor.
. , , sub code Q, . : 2 MON O | ON/OFF control output of spindle motor.
the compact disc player, and has the following functions. . : - - - -
- . . ® Spindle motor CLV servo. 3 MDP O | Drive output of spindle motor. Rough speed control in CLV-S mode and phase control in CLV-P mode.
All the digital signals for reproduction can be processed \ . -
. . . . . ® 8-bit tracking counter. 4 MDS O | Drive output of spindle motor. Speed control in CLV-P mode.
internally with this one-chip design. e CPU interf ith ial b - - - o
® Bit clock reproduction by an EFM-PLL circuit. Intertace VYIt aseria l{s' 5 EFM || EFM signal input fr?m RF amplifier. - =
® EFM data demodulation. ¢ Sub (?Ode Q register. 6 ASY O | Output for controlling the slice level of EFM signal.
® Frame sync signal detection, protection and insertion. ® D/A interface output. 7 LOCK o] \S,va,:';':'?:itshfﬁii: fjrglf,lt:::;Z:Y;Ca%ﬁ'::&j:tﬁtf H? when the level s high.
® Powerful error detection and correction.
8 VCOO O | VCO output. f = 8.6436MHz when locked to EFM signal.
9 VCOI I { VCO input.
10 TEST 1 | ov)
11 PDO O | Phase comparison output of EFM signal and VCO/2.
6—1. Block diagram 8 g8 12 Ves _ |ano tov)
A‘n} : pl - 13 CLK | | Serial data transmission clock input from CPU. Data is latched at rising edge of a clack.
T Qi' ) 14 XLT | | Lateh input from CPU, Data {serial data from CPU} from the 8 bit shift register is latched in each
re vister.
26) saEx 15 DATA | | Serial data input from CPU,
ASY Subcode Subcode Subcode Q @5 sack 16 XRST I | System reset input. Reset at L",
Sync Detector Demodulotor Register @) susa 17 CNIN I | Input of tracking pulse.
- 20) CRCF 18 SENSE O ! Output of internal status in correspondence to the address.
19 MUTG | | Muting input. In the case where ATTM of internal register A is “*L"".
normal status when MUTG is “’L"* or soundless state when itis “‘H"",
] 20 CRCF O | Output of result of CRC check of sub code Q.
PDO éD'_ EFM—PLL 23-bit EFM Demodulator i’ss ozoa N\ 21 EXCK | | Clock input for sub code serial output.
Shift Register 'l: : ’l: :Ps'r DBOY QJ’ " ) 22 SBSO O | Sub code Q read-off clock.
T [ 23 SUBQ O | Sub code Q output,
53 voo 24 SCOR O | Sub code sync SO + Sl output.
GFS | @3 voo 25 WFCK O | Write Frame Clock output. f = 7.35kHz when the frame sync is iocked.
Lock (0) TEST 28 CFsS O | Output of display of lock status of frame sync.
Fsw () CLV Servo Frome Esror 29 DB08 I/O | Data terminal of external RAM. DATA 8 (MSB)
mop (3) Control sync detector/ detector /corrector <:> XRST -
DS o | protector/inserter - (9) MuTG 30 DB07 1/0 | Data terminal of external RAM. DATA 7
mon ) 5 mo1 31 DBO06 1/Q | Data terminal of external RAM., DATA 6
56 wp2 ) 32 DBO05 /O | Data terminal of external RAM, DATAS
vCoo 57 wos3 Q}l A ) 33 VDD — | Power supply {+5V)
% o creu ' (59 pssL : 34 . DB04 1/0 | Data terminal of external RAM. DATA 4
veor o "“1’“" conemror [ Interpolator — ©9) sLos 1 35 | DBO3  [1/O|Dats terminal of external RAM. DATA 3
L Vss I 36 | DB02 1/Q | Data terminal of external RAM. DATA 2
- ’ Vss 37 DBO1 1/0 | Data terminal of external RAM, DATA 1 (LSB)
{ 38 RAO01 O | Address output of external RAM. ADDRO1 (LSB}
XTao 62 DAOH 39 RAO2 O | Address output of external RAM. ADDRO2
()s ¢ 40 RAO3 O ! Address output of external RAM. ADDRO3
xTal @3 XTAL clreut | J Digitol Filter Selector 76 paie 41 RAO4 O | Address output of external RAM. ADDRO4
timing generotor CXD11300' E
[~ cxonsso) APFTR 42 RAO5 O | Address output of externai RAM. ADDROS
€) aPTL 43 RAQ6S O | Address output of external RAM. ADDRO06
} 9 WDCK 44 RAQ7 O | Address output of externai RAM. ADDROQ7
L LRex 45 RAO8 O | Address output of external RAM. ADDRO08
a RA.M oddress . 46 RAO9 O | Address output of external RAM. ADDROS
CNIN "’P_’ Trocking >] CPU interface generator %;‘;‘;‘2;‘3 @?) oorx 47 RA10 O | Address output of external RAM. ADDR10
(cxm1350) 48 RA11 O | Address output of external RAM. ADDR11 {MSB)
O)-v ' ) 49 RAWE O | Write Enable signal output to external RAM. {active at “L").
e : 50 RACS O | Chip select signal output to external RAM. (active at “’L").

DATA
CLK
racs (8
RAWE @
RAOT S
? 2
FY
[}

@
xLT (3)
SENS (3)
cam ()

RAN

\). ) g | | | .ll-TabIe6—1
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Terminal No, | Terminal name |1/0 Function
51 CaM O | Crystal dividing output. f = 4,2336MHz.
52 Vss — | GND (0V). A .
53 XTAI I | Crystal oscillator input. f = 8.4672MHz or 16.9344MHz dependiné on the mode selected,
54 XTAO O | Crystal oscillator output. f = 8.4672MHz or 16.9344MHz depending on the mode selected.
55 MD1 | | Mode select input 1.
56 MD2 I | Mode select input 2. '
57 MD3 | [ Mode select input 3.
58 SLOB I | Audio data output code select input. 2's complement output when “’L*', offset binary output when “"H’’.
59 PSSL I | Audio data output mode select output. Serial output when *'L", parallel output when “"H"'.
60 APTR O | Aperture compensation control output. ‘‘H” when R-ch.
61 APTL O | Aperture compensation control output. “H’* when L-ch.
62 DAO1 O | DAO1 {parallel audio data LSB) output when PSSL = “H", C1F1i output when PSSL = L",
63 DAO2 O | DAO2 output when PSSL = “H"”, C1F2 output when PSSL = “L"’,
64 DAO3 O | DAO3 output when PSSL = "“H", C2F 1 output when PSSL = "L.".
65 DAOD4 O | DAO4 output when PSSL = "H", C2F2 output when PSSL = ““L.”,
66 DADS O | DAO5 output when PSSL = ""H*, C2FL output when PSSL = ""L”,
67 DAD6 O | DAOB output when PSSL = “H", C2PO output when PSSL = “L",
68 DAO7 O | DAO7 output when PSSL = “H"', RFCK output when PSSL = “'L"".
69 DAO8 O | DAO8 output when PSSL = “H"”, WFCK output when PSSL = "'L",
70 DA09 O | DAD9 output when PSSL = "“H**, PLCK output when PSSL = “L".
71 DA10 O | DA10 output when PSSL = “H", UGFS output when PSSL = “L",
72 DA11 O | DA11 output when PSSL = "“H"”, GTOP output when PSSL = *'L",
73 VDD — | Power supply {+ 5V).
74 DA12 O | DA12 output when PSSL = "H”, RAQV output when PSSL = “L."",
75 DA13 O | DA13 output when PSSL = “H", CALR output when PSSL = "L".
76 DA14 O | DA14 output when PSSL = ""H**, G210 output when PSSL = *'L"".
77 DA15 O | DA15 output when PSSL = "“H", C210 output when PSSL = “"L",
78 DA16 O | DA16 (paraltel audio data MSB) output when PSSL = “H’’, DATA output when PSSL = “L",
79 WDCK O | Strobe signal output. 88.2kHz.
80 LRCK O | Strobe signal output. 44.1kHz.
Notes: PLCK :VCO/2 output. f = 4.3218MHz when locked to the EFM
Cif }Error correction status monitor output for C1 decode. signal.
C1F2 UGFS : Non-protected frame sync pattern output,
gzli; }Error correction status monitor output for C2 decode. ngF\,/ : raa:‘r:n:‘elzr;:tgro;z;:;:itzz c:;s:t:/?;\?:r:?g; and underflow
C2PO :C2 pointer signal. display output.
C2FL : Correction status output. Goes "H" when the currently C4ALR : Strobe signal. 176.4kHz.
corrected C2 series data cannot be corrected. C210 : C210 invert output, )
RFCK : Read frame clock output, 7.35MHz when locked to the C210 : Bitclock output. 2.1168MHz.
crystal line. DATA : Audio signal serial data output.
WFCK : Write frame clock output. 7.35MHz when locked to the )

crystal line.

Table 6—1
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6-3. Expla‘natibn of functions
® CPU interface
1) Data input .
Each register may be set by input of 4 bit address, and
4 bit data from LSB in the timing that is shown in Fig. 6—2

to three terminals, XLT, CLK and DATA. The address .
and data of each terminal are as shown in Table 6—2, and
their functions are as follows. The contents of each register
become entirely 0 when XRST = ""L".

»le Address ——-.‘

o
p2 X D3 ) D4 X ps X b6 ) D7 mse)

v je Data
corminat___§_20 Y01 X
CLK

XLT

terminalllllll'l'lllllll

terminal

L

Registers
A~E

X valid

Fig. 6—2 Timing chart for data input

2) Registers

O Register 9 — New function control

Controls the new functions added to the CX23035.
D3:ZCMT  Switches the zero cross mute function ON/
OFF. Details are described in “Interpola-
tion and Mute, Attenuate”.
One of the defect countermeasures. Switches
ON/OFF the function which makes the PDO
pin a high impedance (Z) for a maximum of
0.55ms from the rising edge of GFS. Details
are described in ““Countermeasures to de-
fects’.
Switches between the old CLV-P servo and
the new CLV-P servo by comparison with
newly added base counter, Details are de-
scribed in ““CLV servo control’’.
Switches ON/OFF the function which out-
puts the CRCF data to the SUBQ pin from
the rising edge of SCOR to the trailing
edge of SQCK. Details are described in
““5} Subcode output”.
O Register A — Sync. protection, attenuator control

D2 : HZPD

D1 : NCLV

DO : CRCQ

D3 : GSEM| = Provided for switching frame synk. protection

D2 : GSEL | characteristics in correspondence to the time

D1 : WSELJ of playback and time of access. Details

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

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.)
D3: DIV The dividing ratio of RFCK and WFCK in
CLV-P mode is fixed, and the phase is com-
pared with RFCK/4 or WFCK/4 respectively,
regardless of the status of D3, then output
from the MDP pin.

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 detérmining 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 hoid 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 DO =0
or is 0dB when DO = 1.

D2:TB

D1:Tp

DO : GAIN

27
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O Register E-CL.V mode

It is as shown in Table 6—2.
The details of each mode will be described in the paragraph
of CLV servo control.

Register Addrass Data SENSE
Command

name D7~D4 D3 D2 D1 DO termina!
g*1 New function contro! 1001 | zemT | HZPD [ NCLY [CcRCQ p
A*2 Sync protection, attenuator control 1010 |GSEM | GSEL | WSEL |ATTM Z

B Counter set, Less significant 4 bits 1011 Te3 Tc2 Tel TcO0 | COMPLETE

C Counter set, More significant 4 bits 1100 | Tc7 Tcb Teb | Tc4 COUNT
D*3 CLV control 1101 | DIV B Tp | GAIN Z
E*4 CLV mode 1110 CLV mode Pw = 64
=1 Ragister 9

Dn=0 Dn=1

ZCMT | D3 | Zero-cross MUTE off Zero-cross MUTE on

HZPD D2 | PDC pin is always active PDC pin is ""Z'* at the trailing edge of GFS

NCLV D1 | CLV-P servo for the frame sync signal CLV-P servo for the base counter

CRCQ | DO | CRCF is not superimposed on SUBQ SUBQ = CRCF at the raising edge of SCOR

*2 Register A

GSEM | GSEL | Frame WSEL | Clock ATTM | MUTG terminal | dB
0 0 2 0 +3 0 0 0
0 1 4 1 +7 0 1 —co
1 0 8 1 0 -2
1 1 13 1 1 -12

*3 Register D
0 | RFCK/4 & WFCK/4 | Phase compariscn frequency
biv 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
TP D1 0 |RFCK/4 Peak hold frequency in
1 | RFCK/2 CLV-S mode
0 |--12d8 Gain at MDP terminal in
GAIN | DO 1 |0d8 CLV-S,CLV-H mode
x4 Register E
Mode | D3~DO MDP terminal MDS terminal |FSW terminal | MON terminal
STOP 0000 . z 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
CLVP | 1111 CLV-P CLV-P Z H
CLV-A | 0110 | CLV-SorCLV-P Zor CLV-P LorZ | . H

Table 6—2 List of registers

28
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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 10 “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. 6—3.

Register
B.C X

n {n = 256 when “0" is loaded)

XLT terminal 1

CNIN terminal Mﬂﬂmm
|
_ "
COMPLETE X i
|
|
COUNT X :

Fig. 63 Tracking counter timing chart

4) SENSE

The following signals are output from SENSE terminal
depending on the address of D7~Da4.
1. COMPLETE : Address is “B"; Shown in Fig. 6—3.
2. COUNT : Address is “‘C*; Shown in Fig. 6—3.
3. PW=264 : Address is “E'; this signal is of LOW level

when the pulse width after bottom hold is over
63, and is of HIGH level otherwise. It is 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, 6—2.

D7~D4 X B8 X
:
|

SENSE terminal X COMPLETE X

COUNT

Y
| |
X

Z : High impedance
PW > 64 X—

Fig. 6—4 Timing chart of SENSE terminal
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5) Sub code output

Sub codes P~W [oaded in the 8 bit shift register are
output out of SBSO terminal in accordance with the
clock input through EXCK terminal. when SCOR termina!
is "H"*, SO - S1 signal is output.

Sub code Q is as follows, depending on the SQEX pin
status,

(i} When the SQEX pin is "L", sub code Q is output from
the SUBQ pin in synchronism with the WFCK signal in
the same way as for the CX23035. The WFCK is also
output from the SQCK pin,

{ii) When the SQEX pin is “‘H", sub code Q is output from
the SUBQ pin in synchronism with the external clock

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

(as from the microprocessor), Two. 80-bit shift re-
gisters, for reading and writing, are incorporated, and
while the microprocessor reads, the new sub code Q
is written to another register. The microprocessor is
interrupted from the outside at the rising edge of the
SCOR pin, and after checking the CRCF flag {output
to the CRCF pin, or the SUBQ pin when the CRCQ
flag is ““1"), the CRCF is checked. if CRCF = “H", a
shift lock is output and the new sub code Q is read.
After the LSB side is replaced with the MSB side by
a unit of 4 bits, the data is stored in register. As the
microprocessor serially inputs from the LSB first,
replacing the 4 bits of data is unnecessary.

|
N\

WFCK

SBSO

SUBQ

SCOR

CRCF

(b) Timing of SBSO, EXCK

WFCK T
l— *4 _.| *'—r— 500ns min H 500ns min
EXCK
$BSO " TXQXRXSLTXULVXWU
-v-L- *3

*

*2
*3

: Sub code P is output when SCOR is 0.

SO0 - S1 is output when SCOR is 1.

: SBSO is 0 when 8 or more pulses are input to EXCK.
: 4T ~ 6T if the period of VCO is expressed as T.
*4

Make EXCK low for 10us from the rising edge of WFCK.,
One time period of T =8.6436MHz,

Fig. 6—5(1) Timing chart of sub code outputs

—
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(c} Timing of SCOR, CRCF, SQCK, SUBQ

SQEX= “H" level

. SCOR

SQEX= "L" level

Subcode
Q bit

SCOR ﬂ

[ L 45 l L
: —is

CRCF

X . X

1 2 4 5 80
sack LI L 3| LI L1 “[ ]
suBQ X5 Yoa Xas @2 Y @ X, X a7 X
*5 : CRCF when CRCQ flag is “1”, undefined when "0*.

SCOR [ L . [ L
CRCF X _“ X

L4

SO St

1 __2__3__4__5s 96 SO S1
seck L L L UL L LM LM
susa X X"+s_ Ya(az )}(as Yoz N o5 X: X a6 X ao7 )\ ) &

*6 : CRCF when CRCQ flag is **1", Q98,Q1 when "0"".

Fig. 6—5(2) Timing chart of sub code outputs

80bit shift register

N

80bit shift register

SUBQ terminal

4-bit replacement

3

By

CRCF —

SQCK terminal

SQEX terminal D

]

o Regiser 9
CRCQ —
>— S Q
SCOR —
SQCK R
WFCK
Fig. 6—6
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® 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 TRt STATE out of PDO 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. ,

The timing charts of EFM terminal, EFMO, PLCK and
PDO are shown in Fig. 6—7.

EFM terminal

EFMO

PLCK I

PDO terminal

{b) When VCO is higher than £FM signal

Z : High impedance

EFM terminal

EFMO } |
!

PLCK __l ‘_E_! } !
| I

PDO terminal

{c) When VCO is less than EFM signal

— F—=

Z : High impedance

EFM terminal 'I E_

EFMO ! | : .

S Sy oy TR g A S e B
PDO terminal ______}—]:__ : : __Z___]I___—'L__ : JI -

Z : High impedance

Fig. 6—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 o 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"* while 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 wondow is output out of UGFS (DAO5
terminal at the time when PSSL = L.)

WSEL | Window width

0 +3 clock
1 +7 clock
Number of frames to o
GSEM | GSEL be interpolated UGFS (PSSL = "L")
0 0 2 frames Window
0 1 4 frames Window
Frame synchronizing signal before
1 0 8 frames passage through window,
1 1. 13 frames Window

The timing for write request signal (WREQ), Write

- Frame Ciock (WFCK), etc. is generated based on the pro-

tected and interpolated frame synchronizing signal.

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 out
of SCOR terminal and SO - S1 is output out of SBSO ter-
minal (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 out of SUBQ terminal,
and at the same time, it is loaded in the 8 bit shift register
and is output out of 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) Sub code Q error detection

The CRC sub code result is output from the CRCF pin
in synchronism with the SCOR pin. It goes ““L.” when an
error is detected. At the same time as the CRCQ flag is

~"1", the CRCF flag is output from the SUBQ pin during

the time from the rising edge of the SCOR pin to the
trailing edge of the SUBQ pin. This timing is detialed in
*CPU interface”.
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® 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 block, 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 EFM 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 out of the RAM is C2 pointer first, less
significant 8 bits out of 16 bits and finally more significant
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 2 request is output to the
error correction block as a PREN signal. This block
generates the address of the requested data, and controls
R/MW 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 obtaining
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 is,
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 RMW 64 times, Pointe R/W 65 times in one

frame section
The number of times of address generation to it is
129 times.

288 C212 (clocks) are included in a frame, and the

‘number of times of operation of the RAM in it is 197

times at maximum. [n the system control biock, against
request 1, the timing of its occurrence is reserved in
advance. Requests 2, 3 are not accepted in this timing.
When requests 2, 3 are generated simuttaneously, priority
is given to request 2, and if a requestis generated during
execution of either request, priority is given to the job
in execution.

»
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6) Jitter margin R

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 synmchronized 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.
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 RAOV signal is of "H” for one frame (WFCK})
section when the difference between base counters ex-
ceeded £4 frames.

¢ 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 Ct correction is called Ct
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 out of 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 exiernal RAM is as follows.

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

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/Write 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. Ct1F1, C1F2,
C2F2 output to DAO1~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.

CIF1 ClF2 C1 correction status
0 0 No Error
1 0 Single error correction
0 1 Double error correction
1 1 Irretrievable error

C2 correction status

C2F1 | C2F2 | C2FL

No Error

Single error correction

* Double error correction

=l = R K=]
= OO
~lo|lo|<

Irretrievable error
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W) ) .4)C,_‘LV-S :. RégisterE=1100'é |

® CLV servo control 1) STOP : Register E = 0000'B (B means binary) 5} CLV-P: Register E=1111'B

The spindle motor revolution is controlled with one
selected out of the following seven modes in accordance
with a command from the CPU. CLV is the abbreviation of
Constant Linear Velocity. The output is composed of MDP
terminal for controlling synchronization of velocity and
phase, MDS terminal for controiling synchronization of
velocity, FSW terminal for making selection of filter
constant and MON terminal for controlling motor ON/
OFF.

Mode for stopping the spindle motor.
MDP = FSW = MON = "L", MDS = "'Z""

2) KICK : Register E = 1000'B

Mode for running the spindle motor in forward
direction. '
MDP = MON = “H", MDS = 2", FSW = "L".

3) BRAKE: Register E = 1010'B

Mode for running the spindie motor in reverse
direction.
MDP = FSW = “L", MDS = "Z", MON = "“H"’,

)

Rough servo mode used at the time of start of
rotation, at the time of track jump and also
when the EFM-PLL circuit is untocked due to
another reason. When the period of VCO's
oscillation. frequency 8.6436MHz is expressed
as “T", the pulse width of a frame synchro-
nizing signal is “22T"" during specified revolu-
tion, and it is the maximum pulse width in a
period of RFCK. In practive, however, there are
pulses having widths over “22T" due to drop-
off of EFM signal due to other reasons, and the
frame synchronizing signal cannot be correctly
detected unless such pulses are removed. There-
fore, the maximum value (peak) of the pulse
width of EFM signal is detected (called peak

PLL servo mode.

When the NCLV of register 9 is “0", the phase
of the WFCK/4 signal and the phase of the
RFCK/4 signal are compared and output to the
MDP pin. When NCLV = 1", 1/4 of the base
counter frame frequeneies at the Write side and
the Read side are phase-compared and output
to the MDP pin. It goes “H"” when WFCK is
slow, "L’ when it is fast, and is “Z" when
synchronized. If the 8.4672/2MHz period is
T, and the time when WFCK is “H" is tHW,
then the MDS pin outputs a signal which goes
“H" during the time from the trailing edge of
WFCK to the time represented by (tHW—279T)
X 32, and then goes “‘L" until the next trailing

v hold) in the period of RFCK/2 or RFCK/4, edge of WFCK.
MON than the minimum value in this peak is detect- MDS < “H' when tHW = 279T,
ed (called bottom hold) in the period of RFCK/ MDS — “L" when tHW Z 279T.
16 or RFCK/32, and this value is used as the The MDS pin varies between 32T and 544T, in
“1" in CLV-S mode frame synchronizing signal. "L" is produced 32T steps, when 280T < tHw < 296T. For
#1" in CLV-P mode out of MDS terminail while the frame synchro- example, when synchronized (ro-t_ating at the
_L/ ______ appe mprigr bom— - —— nizing signal is "“21T" or less, “Z" when it is standard speed), that is when tHW = 288T, a
FoW ‘2" at the time [ L a7 727 at the time “22T", or “H" when it is “23T" or more. 7.35kHz signal, with a duty cycle of 50% is
e Lot op i ?'fH_"nd'l'BL" oot —126B in CLV-S mode o Either OdB or 12dB can be selected as its gain. output.
iNCLVP mode  |iho time of ous| . OF L at the time Oj?) ) MDS = “Z", FSW = “L"”, MON = “H". FSW="Z",MON = ""H".
/ " S of 0dB ! ’
MDP t— - — - —— — b — — — — —
————ee] Pwmdx=21T Pwmdx=22T . Pwmdx =23
“H" or “L" in "Z"in
CLV-P mode CLV-S mode Latch FE : _;; _'{/(
pd r'd {22 and up) f foe
MDS - — — — — 4+ — — — —  — — — — — — -— — — =+ — — — — — — —_———— = — ———
O) ) Latch FF 7
Command from CPU : o (23 and up} 15 15
STOP KICK CLV-A CLV-H CLV-A BRAKE STOP

RFCK terminal | I l I | | l I | mm .
Usual At the time of high speed access } ¢

brake status,
Automatic switching between CLV-S and CLV-P

Activation is made quicker by applying

Rotation is quickly stopped by applying

forward rotational torque to the motor. reverse rotational torque to the motor. 2 i«
MDP termipal | S e 77
Z : High impedance {when 0dB) _’(§ = '
Fig. 6—8 Typical control of spindle motor
. 4
MDP terminal _______L—r”u_v_v_ ______ -55—————-J—_L--—-m}f_‘-——_--

{when —12d8)

)
D)

36 £ ' _ . _ : _

fy———————— T ——————P

Fig. 6—9 Timing chart in CLV-S, CLV-H mode (1)



DP-969

CIRCUIT DESCRIPTION S ) , CIRCUIT DESCRIPTION

TP : RFCK/2 or RFCK/4 in the case of CLV-S, ﬂ 2 CLV-P: Register €= 1111 B x 32 with 7.35kHz as a period and that is “L"
F8M/256 in the case of CLV-H PLL servo mode. : . during the remaining time is produced out of
TB : RFCK/16 or RFCK/32 in the case of o - Phase comparison of signals WFCK/4 and MDS terminal. MDS = “’L" when tHW < 279T.
GLV:S, CLVH : : 4 ~ RFCK/4 or WFCK/8 and RFCK/8 is made, and MDS = “H" when tHW < 297T. When 2807 <
" : 40" output is made out of MDP terminal. ““H"" when tHw < 296T, the MDS terminal changes in
6 bit 30 {Noise) ' WFCK has delayed, “L" when WFCK is fast, 32T steps from 32T to 544T. When synchro-
counter (Frame sync.) 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.
ol length of time when WFCK is “H" is expressed FSW = "Z", MON = “"H".
at tHW, such a signal that is of "H" during
(tHW—279T)
¢ MDP terminal

EFM RFCK/4 _—\m
_ {or RFCK/8) '
» ) 1 |
WFCK/4 ! m
Peak hold Initial status | Initial status | : {or WFCK/8) ""'_':_ - v |
|

|
| || I
(22 and up) _l_ 0 r_40 S N ] : ‘ o | ‘ [
FE [ \ I MOP— — 4 b e e e — 1'_;— ——————
(23 and up) 0 F 0

Z : High impedance

~a
o~

SD ) MDS terminal (The Period of 4.2336MHz is expressed as "'T"".)

Bottom hold Initial status Initial status (1) When rotating at specified velocity

. /l ) |— 2887 e _
{22 and up) 0 ! 1 & ) 1\/( 1 WFCK [ ! [ [| I
::22 and up) oA | — 288T—~{

\ s | —

ro
-t
-

[— TP — a
\ | » )
Latch !
’ {2) When rotation becomes fast
FF §4 l«——— 280T —--|
(22 and up) |
. WFCK l—"‘ ﬂ
FF \ \ _
{23 and up) f— | :

~ , : +t—r— 32T
- TB > MDS ﬂ H

Fig. 6—10 Timing chart in CLV-S, CLV-H mode (2)

(3) When rotation becomes slow

. I*—295T—'—-v

A WFCK _J L | 1__
- | - o) _ e |
MDS . ]_ ‘_I

I : .
\J) ) ' _ - -~ Fig. 6—11 Timing chart in CLV-P mode
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7) CLV-A: Register E=0110'B
The mode used for normal play status.
The GFS signal {""H"" when locked, ""L" when
unlocked), after frame sync detection, protec-
tion and insertion block, is sampled at WFCK/
16, and functions in CLV-P mode when the
signal is ""H”. When the “'L" signal continues
for 8 times, the mode is automatically
changed to CLV-S mode. When in the CLV-S
mode, setting of the peak hold period, and set-
ting of the period and gain of the bottom hoid
of* the CLV-S and CLV-H are performed in
register D, and the selection of each mode is
perfomred in register E. The description of
these registers are detialed in “CPU interface”.
Note: When PSSL = “L"”, DAO7 pin outputs
WFCK/4 or WFCK/8 as FCKV, and DAOS out-
puts EFCK/4 or EFCK/8 as FCKX.

8) CLV-A" : Register E =0101'B

New auto servo mode added to the CX23035.
The difference between CLV-A. and CLV-A
is in the rough servo system. With the old
rough servo system, the' EFM pattern is meas-
ured by a crystal and the servo-is applied so
that the width of the sync pattern is a fixed
value, and the rotation speed of the spindle
motor is roughly fixed. In this case, if the vatue
is out of the VCO capture range, the VCO never
locks with the EFM. With the new rough servo
system, a VCO is used for measurement instead
of a crystal. If the VCO center is shifted from
true center the VCO tends to lock, since the
rotation of the spindle motor varies in the same
direction.

The new rough servo functions’only in CLV-A'
mode. The rough servo in CLV-A mode and
CLV-S mode is the old rough servo.

9
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,) ® Interpolation and D/A converter interface
) 1) Interpolation circuit block '
3 byte data can be obtained with a Read to D/A
request. They’bare C2 pointer,. less significant 8 bits and

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.

B S p &
| H o]
A N Lo v
N NOTE :
) A4 7% \) {hf \,L.I I‘I‘( ™~ = é \L C (J [ 7 N A4 A4
— 1
O : Without C2 pointer
X : With C2 pointer Fig. 6—12
Mean value interpolation
1 .
B= 2 (A-+C)
) H= % (E+1) :When pointers are continuous
1
M= 2 (L+N)

Previous value hold

F=G=E

16 bit data is alternately output to L-ch and R-ch,

) R-ch data is output in the section in which LRCK is “L"

and L-ch data is output in the section in which LRCK is
"H". C2PO signal outputs C2 pointer to the 16 bit data
directed to DAO1—-DA16 (PSSL = H), DA16 (PSSL = L).
In other words, it means that the 16 bit data that is cutput
when C2PO is “H" is interpolated data.

2) Explanation of muting and attenuator

In the muting block it is possible to mute (— o dB) or
attenuate (—12dB) the audio signal in accordance with
the MUTG terminal and ATTM signal of the CPU interface
more significant 8 bits. The total 16 bits constitute the block.

ATTM |MUTG | Attenuation value | Remarks
Q 0 0dB
1 0 —12dB
0 1 — % dB See Note
1 1 —12dB See Note

When the MUTG is set to “H”’ level with the NCLV
flag set to 0", the read base counter value is con-
tinuously loaded into the write base counter as
well as the muting.

Except at CLV-A, CLV-P, CLV-S, or CLV-A’ with
the NCLV flag set to 1", the base counter is
loaded.

41
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® Mode setting

The various kinds of mode can be set by combining the
following pins. {Refer to the table below.)

MD1 pin : Mainly for selection of the oscillator clock at

MD3 pin :

PSSL pin :

Mainly for selection of the digitat filter func-

tion.

Mainly for selection between serial and
parallel output. .

the XTAI or XTAQ pin. SLOB pin : Selection between offset binary ‘and 2's
- MD2 pin : Mainly for selection of the digital out func- complement. ’
tion. .
Input terminai Function {Note) Compatible IC
MD1 | MD2 | MD3 | PSSL | SLOB | 8M/16M | DO OFF/ON | DF OFF/ON | P/S | 0B/2s | CD ROM/AUDIO | OXD1125 | GXD1130
L L L L L 16M DO ON DF ON Seri 2s AUDIO
L L L H H 4 1 4 Para 0B 3
L L H L L 1 N DF OFF Seri 2s 3 O
L H L L L i DO OFF DF ON 1 1 i @)
L H L H H 1 I 1 Para 0B N [@)
L H H L L 4 ¥ DF OFF Seri 2's 4 @) O
L H H H H ) 4 4 Para 0B I ®] O
H L L L L 8M N DF ON Seri 2's 1 O
H L L H H 4 4 4 Para 0B 3 O
H L H L L 1 1 DF OFF Seri 2's N Q O
H L H H H 3 1 4 Para oB 3 O O
H H H L L 16M D0 ON 1 Seri 2's CD ROM [@)
H H H H L 8M D0 OFF 1 N I 4 @) O
{Note}

® 8M/16M : Selection of clock, XTAL or XTAO. 8.4672MHz/
16.9344MHz

e DO OFF/ON : Digital out OFF/ON

e DF OFF/ON : Digital filter OFF/ON

1) Selection of clock

The oscillator clock for XTAIl and XTAO is available
at 16.9344MHz and 8.4672MHz. However, when digital
out is used, the clock must be set to 16.9344MHz.

2) Selection of digital out (Refer to “D/A interface”’)

When digital out is set to ON, a signal conforming to
the D/A interface format is output from the DOTX pin.
When it is set to OFF, the DCTX pin outputs the WFCK
signal. In the DP-969, this function is fixed to ON.

3) Selection of digital filter

When the digital filter function is set to ON, the DAC
interface signal are all set to double speed.
4) Selection of parallel output/serial output

When the parallel output is selected, DAQT to DA16
pins output the 16-bit parallel data. When the serial output
is selected, DAO1 to DA16 pin output the following signals
respectively,

DAQ1 - C1F1 : }Error correction status monitor

DAQ2 - C1F2 : Joutput at C1 decode.

DAO3 > C2F1 : }Error correction status monitor

DAO4 - C2F2 : Joutput at C2 decade.

DAQOS - C2FL : Correction status output,

C2FL =C2F1-C2F2,

e P/S : Parallel output/serial output
® OB/2’s : Offset binary/2’s complement
o CD ROM/AUDIO : Compatible to CD ROM/Compatibie to audio

DAO6 - C2PO :

DAO7 - R

DAO8 - WFCK :

FCK :

DAQ9 - PLCK :

DA10—~ UGFS :
DA11 > GTOP:

DA12 > RAOV :

DAI3 > C4LR :
DA14-C210:
DA15>C210:

DA16 -~ DATA :

C2 pointer signal.

Read frame clock signal, 7.35kHz
when locked to the crystal line.

Write frame clock signal, 7.35kHz
when locked,

1/2 of the divided signal from the
VCO pin, 4.3218MHz when locked.
Non-protect frame sync signal.

Frame sync protect status display
signal.

Jitter margin over or underflow dis-
play signal,

4 times the LRCK signal.

Bit clock {invert signal of C210).
Internal system clock (4.2336MHz
when DF is ON, 2.1168MHz when
CXD1125Q or DF is OFF).

Serial data output (MSB or LSB first
output).

2 2

6) Selection of OFFSET BINARY/2'S COMPLEMENT
When the SLOB pin is ““H”, an offset binary- signal is
output, and. when it is “’L", a 2's complement signal is out-
put. ' =
6) Selection of CD ROM/AUDIO compatibility
When MD1 = MD2 = MD3 = “H", the player is compa-
tible with a CD ROM and outputs the C2 pointer for each
byte. At the same time, the average value interpolation and
the previous value holding operations are not performed.
For example, when there is an error in the upper 8 bits of
the 16 bits, only the C2 pointer corresponding to the upper
8 bits goes "“H”, and the lower 8 bits are processed as the
“correct data.
® D/A Interface
The player incorporates a D/A interface output {digital
= output) and the digital signal is output from the DOTX pin.
) The digital signal is cutput after passing through interpola-
tion, mute and attenuator circuits. The 4 control bits (1DO,
ID1, COPY, EMPHASIS) in the C-bit channel status per-
form a CRC check and are revised only when it's OK.

® Timing chart

DA15* 10 20

-

DP-969

bN CIRCUIT DESCRIPTION

® Countermeasures to defect

To counter a defect, the PDC pin is set to ""Hi-Z”
during the time until GFS goes “H" again after inverting
from "H” to ““L” or after approx. 0.55ms has elapsed.
However, this operation is performed only when the HZPD
flag of register 9 is “*1”’, When HZPD = "0", it will never be
set to “"Hi-Z"', . .

The signal switching between the rough servo in the
CLV-A or CLV-A’ mode and the PLL servo is output from
the LOCK pin, After the GFS signal is sampled at WFCK/
16, and when the signal is 1", the LOCK pin goes "H",
when a “0" is present 8 times in a row, the LOCK pin goes
B B

This operation is similar to that for the FSW pin. How-
ever, while the FSW outputs a fixed signal when not in
CLV-A" mode, the LOCK pin always output the above
signal.

30 40 48

tapanimnnhhhnnnnhhnhn R h LG h L
=C210

DA11* _]
) cam) \— [ T\ [ [

WDCK |\ / L / |
LRCK* -
(DA10) |\ / -
DAO1~DA16 R ch X L ch X
DA16*
SN SN 00 E R0 E0 0000000 0 ST R COE 000000000
APTR / ' \
APTL / S—
*pSSL="L"

Fig. 6—13 Timing chart of audio output
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: | 7/
} 1+ Min472ns

* DA01~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 termnat.

WFCK }

oo UL ANAAAAATAAARARARARARARANS

i T
DAO5 l_._J__!..__l
e
i

35 period with DAO9
(DAO9 is of about 4.32MHz}

|
!
'
]
1

WFCK L / \

DAOS | I

)

) * {
DAO7

\ / N

1 [

1 ]
DAO8 ll\ ' / .L_
DA10 .
(LRCK} I_H_“_”_H_”_II_”_IUUUUUUUUUUUUUUUUUUUUUU

Fig. 6—14 Timing chart of DA01~ DA16 output when PSSL="1L"

DA16* .
DA14
=C210

CALR
(DA13}

C2PO (DAO6*)
when compatible
with audio

C2PO (DAOG*)
when compatible
with a CD-ROM
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WJ
P

S R 6.8 6 6 0060 60600060600

C2PO corresponding

bs=d

to the L-ch 16-bit data

) C2PO corresponding to the upper
8-bits of L-ch data

C2PO corresponding to the lower
8-bits of L-ch data

Fig. 6—15 Timing chart of C2PO output {(when PSSL. = “L"")

*RAOV becomes “H'’ for one frame (synchronized with WFCK) when a jitter that exceeds
14 frames is generated between RFCK and WFCK.

RAOV

LA

[
)) )

X

/
——e— Min 4720s

Fig. 6—16 Timing chart of RAOV output




