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SONY

CXD2540Q-2

CD Digital Signal Processor

Description
The CXD2540Q-2 is a digital signal processor LS! for
CD players and is equipped with the following functions.
* Playback mode supporting CAV (Constant Anguiar
Velocity)
* Frame jitter-free
* Low external clock allowing 0.5 to octuple-speed
continuous playback
* Allows relative rotationa! velocity readout
+ Supports external spindle contro!
* Wide capture range playback mode
* Spindle rotational velocity foliowing method
* Supports normal-speed, double-speed and
quadruple-speed playback
* High-speed fine search which performs high-
precision track jumps
* Wide frame jitter margin (28 frames) due to a
built-in 32K RAM '
* Enhanced EFM frame sync signal protection
* Refined super strategy-based powerful error
detection
C1: double correction, C2: quadruple correction
* Neise reduction during track jumps
* Auto zero-cross mute
* Subcode demodutation and Sub Q data error
correction
* Digital spindle servo (built-in oversampling filter)
* Asyrmmetry compensation circuit
* Error correction monitor signals are output from a
new CPU interface,
« Servo auto sequencer
* Digital level mater, peak meter
* Bilingual compatible :

Features

* Processes all digital signals for playback with this
LSl aione

* High-integrated mounting possible due to a built-in
RAM

Structure
Silicon gate CMOS IC

Absolute Maximum Ratings

* Supply voitage Voo -0310+70 V
* Input voltage Vi -0310+70 V

(Vss-0.3V 1o Vop+0.3V)
* Output valtage Vo ~03t0+7.0 V

* Storage temperature Tstg
* Supply voltage difference
Vss—AVss -0.3t0+0.3 V
Voo—AVop -0.3t0+0.3 V

—-40to+125 C

80 pin QFP (Plastic)

Recommended Operating Conditions
* Supply voitage Voo* 4750 5.258 \"
» Operating temperature Topr -20to+75 C

* The Voo (min.) for the CXD2540Q varies according
to the playback speed and buiit-In VCO1 sslection.

Playback Voo (min.) [V]
speed VCO1 VCO1
high-speed normal-speed
x8 4.75 -
X6 4.50 -
x4 4.50 -
x 2%t - 4.00 -
x2 3.40 4.00
x1 3.40 3.4¢
X 1%2 3.40 3.40

*1 When this LS! is set to normal-speed playback
mode internally and the operating clock of this LS|
is doubled, double-speed playback resuits.

*2 When this LS| is set to double-speed playback
mode intemally and the operating clock of this LSI
is halved, normal-speed playback results. (Low
powar eonsumption mode)

input/output Capacitances*

* Input capacitance Ci 12 {max.) pF
» Output capacitance Co 12 (max.) pF
* Measurament conditions Voo = Vi= QV

fu = 1MHz

Sony reserves the iight to change products and specitications without prior notics. This Informaticn does not convey any licanse by
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples iliustrating the
operation of the devices. Sony cannot assume responsibility for any problems arising out of the usae of these circuits.
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SONY CXD25400-2

Block Diagram
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SONY CXD2540Q-2

Pin Configuration

EXCK

DA10
SQSO DALY
SacK DA12
MUTE DA13
SENS OALd
XRAST DA1S
DATA DA16
XLAT Voo
Voo LRCK
CLOK WOCK
SEN PSSL
CNIN e
DATO ASYE
XLTO ASYO
CLKO ASYI
MIRR BIAS

—.3—.

BN 8342383 0015259 99T mm

http://ww. chi pdocs. com




SONY

CXD2540Q-2

Pin Description

z: Symbol WO Description

1 FOK b Focus OK input. Used for SENS output and the servo auto éequencer.

2 FSW | O | Z 0 | Spindle motor output filter switching output.

3 MON | O 1,0 | Spindle motor on/off control output.

4 MDP O 11,2, 0| Spindle motor servo control.

5 MDS | O | 1,2, 0| Spindle motor servo control.

6 |Lock|o| 10 High, when sampled value of GFS at 460Hz.is high. . .
' Low, when sampled vaiue of GFS at 460Hz is low by 8 times succesively.

7 |NC

8 [VCOO| O | 1,0 | Analog EFM PLL oscillation circuit output,

9 vCO! ! Analog EFM PLL oscillation cireuit input. fuock = 8.6436MHz.

10 | TEST | | TEST pin.

11 | PDO | © 1,20/ Analog EFM PLL charge pump output.

12 | Vss GND .

13 | PWMI | | Spindle motor external control input,

14 [ VIeM | O 1,0 | VCO2 oscillation output for the wide-band EFM PLL.

15 | VCTL | | VCO2 control voltage input for the wide-band EFM PLL.

16 | VPCO | O | 1,2, 0| Wide-band EFM PLL charge pump output.

17 | VCKI 1 VCO2 osciilation input for the wide-band EFM PLL.

18 | FILO O | Analog | Multiplier PLL (slave = digital PLL) filter output.

19 | FILI ! Multiplier PLL fifter input.

20 | PCO O [ 1,2Z,0| Muttiplier PLL charge pump output.

21 | Avss Analog GND.

22 [ CLTV } Multiplier VCO1 control voltage input.

23 | Avop Analog power supply (5V).

24 | RF | EFM signal input.

25 | BIAS ] Constant current input of the asymmetry circuit.

26 | ASY1 i Asymmetry comparator voltage input.

27 | ASYO | O | 1,0 | EFM full-swing output.

28 | ASYE | | Low: asymmetry circuit off; high: asymmetry circuit on

28 I NC

30 | PssL ' xggflata output made switching input. Low: serial output: high: paraile!

31 | WDCK| O 1,0 | D/Ainterface for 48-bit siot. Word clock f = 2Fs.

32 |LRCK | © 1,0 | D/Ainterface for 48-bit slot. LR clock f = Fs.

33 | Voo Power supply (5V).

—_—
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SONY CXD25400-2
5': Symbol o Description
3 [DA1S | 0 | 10 | il hata (s complemen, M5 first) when PSSL = 0.
35 [DA1S | O | 1,0 | DA15outputwhen PSSL = 1. 48-bit slot bit clock when PSSL =0.
8 |DA14 1 O 10 gﬁéﬁ o é’ér‘?;'?iltis&s’&oi ::'omplement, LSB first) when PSSL = 0.
37 |DA13 [ O 1.0 | DA13 output when PSSL = 1.  64-bit slot bit clock when PSSL = 0,
38 {DA12 | O 1,0 DA12 output when PSSL = 1. 64-bit slot LR clock when PSSL = 0.
38 |DA11 | O | 1,0 | DAttoutputwhen PSSL=1. GTOP output when PSSL = 0.
40 | DA10 { O | 1,0 | DA1Doutputwhen PSSL=1. XUGF output when PSSL = 0.
41 |DAO9 | O 1,0 | DAOS output when PSSL = 1.  XPLCK output when PSSL = 0.
42 | DAO8 | O 1,0 DAO8 output when PSSL =1. GFS output when PSSL = 0.
43 |DAO7 | O | 1,0 | DAO7 output when PSSL=1. RFCK output when PSSL = 0.
44 [ DAOB | O 1,0 | DAOG output when PSSL = 1. C2PO output when PSSL = 0.
45 |DAOS | O 1,0 DAOS output when PSSL =1, XRAOF output when PSSL = 0.
46 {DAQ4 | O 1,0 | DAO4 output when PSSL = 1. MNT3 output when PSSL = 0.
47 [ DAO3 | O | 1,0 | DAO3oulputwhen PSSL=1. MNT2 output when PSSL = 0.
48 | DA02 | O | 1,0 | DAOZ outputwhen PSSL=1. MNT1 output when PSSL = 0.
49 [DAOY1 | © 1,0 [ DAO1output when PSSL = 1. MNTO output when PSSL = 0.
50 |APTR 1 O | 1,0 %F:;n;;:)eoctgrurgr;siit:hnsci;;r:;os:vﬁ:?ltﬁe right channel is used.
51 1APTL | O 1.0 #ﬁggfﬁgﬁznasﬁ:;rns?gg;m:fmé left channel is used.
52 | Vss GND
53 | XTAI ] Crystal oscliiation circuit input.
54 | XTAO | O | 1,0 | Crystal oscillation circuit output.
85 | XTSL | 1 Crystal setector input.
56 |FSTT | O 1,0 | 2/3 frequency divider output for Pins 53 and 54.
5§57 {FSOF | O 1,0 | 1/4 frequency divider output for Pins 53 and 54.
58 [ C16M | O | 1,0 | 16.9344MHMz output. (V16M output in CLV-W and CAV-W modes)
59 | MD2 i Digital-out on/off control. High: on; low: off
60 [DOUT! O 1,0 | Digltal-out autput.
61 | EMPH| | Qutputs a hi_gh signal whgn the playback disc has emphasis, and a low signal
when there is no emphasis.
62 | WFCK| | WFCK (write frame clack) output.
63 {SCOR| O 1,0 | Outputs a high signal when either subcode sync S0 or S1 is detected.
64 [SBSO | O | 1,0 | SubPtoW serial output.
65 | EXCK | SB8O0 readout clock input,
66 | SQS0O | O 1,0 Sub Q 80-bit and PCM peak, leve! metter and internal status outputs.
67 | sQCK ! SQS80 readout clock input.
—5—
BN 34382383 0015261 5448 W
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SONY CXD2540Q-2
Pin Symbot o Description
No.
68 | MUTE | 1| | 1,2, 0| High: mute; low: release
€9 | SENS | - SENS output to CPU.
7C | XRST | | System reset. Reset when low.

71 | DATA [ O | 1,0 | Serialdata inputfrom CPU,
72 | XLAT | O | 1,0 | Latchinput from CPU. Serial data is latched at the 1alling edge.

73 | Voo Power supply (5V).
74 | CLOK [ O'| 1,0 | Serial data transfer ciock input from CPU.
75 | SEIN | 1,0 | SENS input from SSP.
76 | CNIN 1 1.6 | Track jump count signal input,
77 | DATO | O | 1,0 | Serial data output to SSP.
78 | XLTO | O | 1,0 | Serial data latch output to SSP. Latched at the falling edge.
78 |CLKO | O | 1,0 | Serial data transfer clock output to SSP.
80 | MIRR ! 1.0 Mirror signal input. Used when the number of tracks Is 128 or more for the
' 2N-track jump and M track move of the auto sequencer,
Notes)
* The 84-bit slotis an LSB first, two's complement output, and the 48-bit slot is an MSB first, two's complement
output.

* GTOP is used to monitor the frame sync protection status. {High: sync protection window open.)

* XUGF is the negative pulse for the frame sync obtained from the EFM signal. It is the signal beiore sync
protection. '

* XPLCK is the inverse of the EFM PLL clock. The PLL is designed so that the falling edge and the EFM signal
transition point coincide.

* GFS goes high when the frame sync and the insertion protection timing match.

* RFCK is derived from the crystal accuracy, and has a cycle of 136p.

* C2PO represents the data error status.

* XRAOF is generated when the 32K RAM exceeds the +28F jitter margin.

_.6._.

BN 5382383 00152L2 uay EE

-
http://ww. chi pdocs. com



SONY

CXD2540G-2
Electrical Characteristics
DC Characteristics
tem Conditions | Min. | Typ. | Max. | Unit “"pp'ﬁb'e

input High level input voltage | Viu (1) 0.7Voo v *1
voltage (1) | Low level Input voltage | v (1) 0.3Vop |V

High level input voltage | Vix (2 0.8Vop v
Input 9 - d g @ Schmitt input *2
voitage (2) | Low level input voltage | Vi (2) 02vVop | V
Input ; »3
voltage (3) Input voltage Vin (3) | Analog input Vss Voo Vv
Output High level output voltage | Vow (1) {lon = —1mA | Vpo—0.5 Voo Vol
voltage (1) | Low level output voltage | Vor (1) | lot = TmA 0 0.4 v
Output High level output voltage | VoH (2) | lon = ~1mA | Voo—0.5 Voo Vol
voltage (2) {"Low level output voltage | Vor, (2) | lot = 2mA 0 0.4 v
OQutput _
voltage (3) ng level output voltage | Vou (3) | oL = 0.2mA o 0.4 vV o (*8
Output High level output voltage | Vo (4) | lon =—0.28mA | Vop—0.5 Voo V 1
voltage (4) |'Low level output voltage | VoL (4) | 1ot = 0.36mA 0 0.4 v
Input leak current 1] Vi=0t0 550V -5 5 pA [+1.2.3
Tri-state pin output =
leak current o Vo=0to5.50V -5 5 pA |xe

Applicable pins
*1 XTSL, DATA, XLAT, MD2, PSSL, PWM1
*2 CLOK, XRST, EXCK, SQCK, MUTE, FOK, SEIN, CNIN, MIRR, VCKI, ASYE
*3 CLTV, FiLl, RF, VCTL

*4 MDP, PDO, PCO, VPCO

*¢ ASYO, DOUT, FSTT, FSOF, C16M, SBSO, SQSO, SCOR, EMPH, MON, LOCK, WDCK, DATO

CLKO, XLTO, SENS, MDS, DAO1 1o DA1S, APTR, APTL, LRCK, WFCK, Vi6M

*§ FSW
*? FILO

*# SENS, MDS, MDP, FSW, PDO, PCO, VPCO

—7—

M 3382383 0015253 310 ma

http://ww. chi pdocs. com

.




SONY

CXD25400-2

AC Characteristics
1. XTAl pin, VCOI pin

(1) When using seif-oscillation
(Topr = ~20 to +75'C, VoD = AVoD = 5.0V * 10%)

ltem Symbol Min. Typ. Max. Unit
Oscillation
frequency fmax 7 34 MHz

{2) When inputting. pulses to XTAl and VCOI
(Topr =20 to0 +75°C, Voo = AVDD = 5,0V = 10%)

ltem Symbol Min. Typ. Max. | Unit
\l::g?hlevel pulse twrix 13 500 ns
:.v?:tfr:evei pulse twix 13 500 ns
Pulse cycle tox 26 1,000 ns
input high level | Viix Voo-1.0 Vv
Input low level Vix 0.8 \'
fl:i;;ntir:e. iR, tr 10 ns

ViHx
ViHX X 0.9

ViHx X0.1
Vit

(3) When inputting sine waves to XTAl and VCOI pins via a capacitor
{Topr = -20 to +75°C, Voo = AVoD = 5.0V = 10%)

item Symbol Min, Typ. Max. Unit
Input ampiitude | v 20 Voo+0.3 | Vp-p
_8_
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SONY CXD2540Q-2
2. CLOK, DATA, XLAT, CNIN, SQCK EXCK pins
(Voo = AVop = 5.0V + 10%, Vss = AVss = OV, Topr = ~20 to +75°C)
ltem Symbol| Min. Typ. Max. | Unit
Clock frequency fex 065 |MHz
Clock pulse widih twox 750 ns
Setup time tsu 300 ns
Hold time tH 300 ns
Delay time fo 300 ns
Lateh pulse width twi 750 ns
EXCK SQCK frequency | fr 065 |[MHz
EXCK 8QCK putse width | twr 750 ns
CNIN freqency * fr 65 kHz
GCNIN pulse width * twr 7.5 Hs
* When $44 and $45 are excuted.
—— e
o WO K WK
CLOK —f l__l
oata X X
XLAT
visu: fH ) i h d
.h.g'_’: :‘— i —— -5;
£XCK ; :
cnn | ] | | I
SQCK ;4-— tw'r-:i—twr -“:
— T
seso Yy X
5Q50 I
Description of Functions
§1. CPU Interface and !Instructions
+ CPU interface
This interface uses DATA, CLOK, and XLAT to set the modes.
The interface timing chart is shown below.
. 750ns or more )
S B8 S O D O D OO0 )
Data A‘d(drass ___4“— 750ns or more
XLAT I
Registers 410 E ¥ Valid

‘L 300ns max
* Information on sach address and the data is provided in Table 1-1.
* The internal registers are initialized by a reset when XRST = 0: the initialization data is shown in Table 1-2.
...g—
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SONY CXD2540Q-2
The meaning of the data for each address is explained below.
$4X commands
Register name Data 1 Data 2 Data 3
4 Command MAX timer value Timer range
AS3 | As2 | AS1 | Aso | MTa | MT2 [ M1 ] MT0 [LssL] o | o | o
Command AS3 AS2 AS1 ASO
Cancel o] 0 )] 0
Fine Search o 1 0 RXF
Focus-On o 1 1 1
1 Track Jump 1 o] 0 RXF
10 Track Jump 1 0 1 RXF
2N Track Jump 1 1 0 RXF
M Track Move 1 1 1 RXF

RXF =0 Forward
RXF =1 Reverse

* When the FOCUS-ON command ($47) is canceled, $02 is sent and the auto sequance is interrupted.
* When the TRACK JUMP commands ($44 to $45, $48 to $4D) are canceled, $25 is sent and the auto

sequence is interrupted.

Max. timer value Timer range
MT3 MT2 MT3 MTO LSSL 0
23.2ms 11.8ms 5.8ms 29ms o o]
1.49s 0.74s 0.37s C.18s 1 G
* To disable the MAX timer, set the MAX timer value to Q.
* The timer value is doubled when DSPB = high, in any operation modes,
$5X commands
Timer TR3 TR2 TR TRO
Blind (A, E), Qverflow (C, G) " 0.18ms 0.09ms 0.045ms 0.022ms
Brake (B) 0.36ms 0.18ms 0.08ms 0.045ms

* The timer value is doubled when DSPB = high, in any operation modes.

B 2382383 0D0L5268 972 WA
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SONY CXD25400-2
$6X commands
Register name Data 1 Data 2
5 KICK (D) KICK (F)
sp3 | sp2 [ sD1 | sbo | kra | kF2 [ K1 | kFo
Timer SD3 sSD2 Sb1 sbo
When executing KICK (D) $44 or $45 23.2ms 11.6ms 5.8ms 2.8ms
When executing KICK (D) $4C or $4D 11.6ms 5.8ms 2.9ms 1.45ms
Timer KF3 KF2 KF1 «FO
KICK (F) 0.72ms 0.36ms 0.18ms 0.09ms
* The timer value is doubled when DSPB = high, in any operation modes.
$7X commands
Auto sequence track jump count setting
Data 1 Data 2 Data 3 Data 4
Command
D3{D2|D1|Do|D3|D2|D1{D0| D3| D2 D11 D0} D3] D2 Dt Do
Auto sequence Br2m]| 2121212020 210| 20 28| o7 | 26 | 25| s | 03 | 02 | o1 | me
track jump count setting S e i R Zlele a2t 2yae

This command is to set N when a 2N track jump Is executed, to set M when an M track move is executed and
fo set the jump count when fine search is executed for auto sequence.

* The maximum track count is 65,535, but note that with a 2N-track jump the maximum track jump count
depends on the mechanical limitations of the optical system.

* When the track Jump count is from 0 to 15, the CNIN signal is used to count tracks for Z2N-track jump/M track

move; when the count is 16 or over, the MIRR signal is used. For fine search, the CNIN signal is used io
count tracks.

B 34382383 0015269 839 W
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SONY CXD2540Q-2

$8X commands

Data 1 Data 2 Data 3
Command
D3 D2 D1 Do D3 D2 D1 Do D3 D2 D1 Do
MODE CD- | DOUT | DOUT vCO vCco
specification | ROM | Mute |Mute-F| WSEL| gy [ASHSISOCT | op 5 | KSL3 | KSL2 | KSL1 | KSLo
Command bit C2PO0 timing Pracessing
CDROM = 1 See the Timing CDROM mode; average value interpolation and pre-value
- Chart 1-3 hold are not perormed.
, CDROM = 0 See the Timing Audio mode; average value interpolation and pre-value
; B Chart 1-3 held are performed.
Command bit Processing

DOUT Mute =1 | When Digital out is on (MD2 pin = 1). DOUT output is muted.
DOUT Mute =0 | When Digital out is on, DOUT output is not muted.

Command bit Processing )
D.outMute F=1 | When Digital out is on (MD2 pin = 1), DA output is muted.
D. out Mute F = 0 | DA output mute is not affected when Digltal out is either on or off.

MD2 | Other mute conditions* | DOUT Mute | D.out Mute F|DOUT output] DA output
0 0 0 0
) 0 0 1
0d8
0 0 1 0
0 0 1 1
off
0 1 0 0
0 1 O 1
—codB
0 1 1 v
0 1 1 1
1 0 Y ¢ 0dB
odB
1 0 0 1 —-oodB
1 0 1 0 0dB
1 0 1 1
1 1 0 0
—oogB
1 1 0 1 —oodB
1 1 1 0
1 1 1 1

* See mute conditions {1}, (2), and {4) to {B) under $AX commands for other mute conditions.

MR 5382383 0015270 550 mm
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SONY CXD25400-2
Command bit Sync protection window width Application
WSEL = 1 +26 channel clock* Anti~rolling Is enhanced.
WSEL =0 +6 channe] clock Syne window protection is enhanced.

* In normal-speed playback, channel clock = 4.3218MHz.

Command bit Function Use
- The command transfer rate to SSP is set| Used for normal-speed and double-speed
ASHS =0
to normai-speed. playback {double correction).
ASHS = 1 The command transfer rate to SSP is set| Used for quadrupie-speed and double-speed
- to half-speed. playback (quadruple correction).
Command bit Function
SOCT=0 Sub Q is output from the SQSO pin. .
SOCT = 1 Each output signal is output from the SQSO pin. Input tha readout clock to SQCK.
- (See the Timing Chart 2-4.)

Command bit
VCOSEL1] KSL3 |KSL2

Processing

Multipiier PLL VCO1 is set to normal speed, and the output is 1/1 frequency-divided.
Muttiplier PLL VCO1 is set to normal speed, and the output is 1/2 frequency-divided.
Multiplier PLL VCO1 is set to normal speed, and the output is 1/4 frequency-divided,
Multiplier PLL. VCO1 is set to normal speed, and the outputis 1/8 frequency-divided.
Multiplier PLL VCO1 is set to high speed*, and the output is 1/1 frequency-diviced.
Muttiplier PLL VCO1 is set to high speed*, and the output is 1/2 frequency-divided.
Multiplier PLL VCO1 is set to high speed*, and the output is 1/4 frequency-divided.
Muttiplier PLL VCO1 is set to high speed*, and the output is 1/8 frequency-divided.

)~ al Sl OO O
| 21O Q| ==
O] = O|2|O] =] 0O

* Approximately twice the normal speed

Command bit
VCOSEL2| KSL1 | KSLo Processing
0 0 0 | Wide-band PLL VCO2 is set to normal speed, and the outputis 1/1 frequency-divided.
Y 0 1 Wide-band PLL VCO2 is set to normal speed, and the output is 1/2 frequency-divided.
0 1 0 | Wide-band PLL VCO2 is set to normal speed, and the output is 1/3 frequency-divided.
0 1 1 Wide-band PLL VCOZ2 is set to normal speed, and the output is 1/4 frequency-divided.
1 0 0 | Wide-band PLL VCO2 Is set to high speed*, and the output is 1/1 frequency-divided.
1 o 1 Wide-band PLL VCO2 is set to high speed¥, and the output is 1/2 frequency-divided,
1 1 0 | Wide-band PLL VCO2 is set to high speed*, and the output is 1/3 frequency-divided.
1 1 1 Wide-band PLL VCO2 is set to high speed*, and the cutput is 1/4 frequency-divided.

* Approximately twice the normal speed

-—.19_
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$8X commands

Data 1 Data 2
Command
D3 D2 D1 Do D3 D2 D1 Do
Function beLv DSPB | ASEQ | DPLL | BIliGL BiliGL FLFC o
specifications | ON-OFF | ON-OFF | ON-OFF | ON-OFF | MAIN sUB
Command bit CLV mode Contents '
During FSW = low, MON = high, MDS = Z; MDP = servo control signal,
CLVS mode carrier frequency of 230Hz at Ts = 0, and 460Hz at Ts = 1.
DCLV onfoff = 0 - - -
During FSW =2Z, MON = high; MDS = speed control signal, carrier frequency of
CLVP mode 7.35kHz; MDP = phase control signal, carrier frequency of 1.8kHz.
When DCLV MDS = PWM polarity signal, carrier
PWM and MD = 1 frequency of 132kHz.
DCLV onfoff = 1 . (Prohibited in CLV-W| MDP = PWM absolute value output (binary},
{FSW, MON not D”é’ggt-\?é-vid and CAV-W modes) carrier frequency of 132kHz.
. an modes :
required =
quired) When DCLV pwM | MDS=2Z .
and MD = 0 MDP = ternary PWM output, carrier
- frequency of 132kiHz.

When DCLY on/oft = 1 for the Digital CLV servo, the sampling frequency of the internal digital filter switches
simultaneously with the CLVP/CLVS switching.

Therefore, the cut-off frequency for the CLVS is fc = 70Hz when Ts = 0, and fc = 140Hz when Te = 1.

Command bit Processing
DSPB=0 Normal-speed playback, C2 error correction quadruple correction.
DSPB =1 Double-speed playback, C2 error correction double correction.

FLFC is normally 0,

FLFC is 1 for CAV-W mode, in any playback speed.

M 54382383 0015272 323 W
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SENS output
Ve g ooy | AsEa=o | asgast
£10) z SEIN (FZC)
81X z SEIN (A.8)
$2X z SEIN (T.2.C)
$3X z SEIN (SSTOP)
$4X Zz XBUSY
$5X z FOK
$6X F4 SEIN (Z)
$AX GFS GFS
$BX COMP COoMP
$CX couTt cout
SEX ove4 OvVea
$7X, 8X, 9X, DX, FX z 0
Description of SENS signals

SENS output ’ Meaning

Z The SENS pin is high impedance.

XBUSY Low while the auto sequencer is in operation, high when operation terminates.

FOK Outputs the same signal as the FOK pin. :
High for "focus OK",

GFS High when the played back frame sync is obtained with the correct timing.

COMP Measures the number of tracks set with Reg B. High when Reg B is laiched, low when the
initial Reg B number is input by CNIN.,

Measures the number of tracks set with Reg B. High when Reg B is latched, toggles each time
couT the Reg B number is input by CNIN. While $44 and $45 are being executed, toggles with each
CNIN 8-count instead of the Reg B number.

over Low when the EFM signal, after passing through the sync detection filter, is lengthened by
64 channel clock pulses or more.

Command bit Meaning
DPLL = O* RFPLL is analog. PDO, VCOI and VCOO are used.
DPLL = 1 RFPLL is digital. PDO is impedance.
* External parts for Pins 18 to 20 are required even when analog PLL is selected.

Command bit BiliGL MAIN =0 | BiliGL MAIN = 1
BiliGL suB=0 STEREQ MAIN
BiliGL 8UB = 1 Sus Mute

Definition of bilingual capable MAIN, SUB and STEREO:
The left channel input is output to the left and right channels for MAIN.
The right channel input is output to the feft and right charnels for SUB.
The left and right channe! inputs are output to the left and right channels for STEREO.

Bl 4342383 0015273 2LT MR
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$AX commands

Data 1 Data 2
Command
D3 D2 D1 bo D3 D2 D1 Lo
Audio CTRL o 0 Mute ATT PCT1 PCT2 0 0
Command bit Meaning Command bit Meaning
Mute = 0 Mute off If other mute ATT =0 Attenuation off.
conditions are not set. ATT =1 —124B
Mute on.
Mute = 1 Peak register reset.

Mute conditions
(1) When register A mute = 1.
{2) When MUTE pin = 1.
(3) When register 8 D.out mute = 1 and the Digltal out Is on {MD2 pin = 1),
(4) When GFS stays low for over 35ms (at normal speed).
(5) When register 9 BIiGL MAIN = Sub = 1.
(6) When register APCT1 =1and PCT2=0.
(1) to (4) perform zero-cross muting with a 1ms time limit.

Command bit
Meaning PCM Gain ECC correction ability
PCT1 PCT2 i
o o Normal mode X0dB C1: double; C2: quadruple
0 1 Level meter mode X0dB C1: double; C2: quadruple
1 0 Peak meter mode Mute C1: double; C2: double
1 1 Normal mode X0dB C1: double; C2: double

Description of level meter mode {see the Timing Chart 1-4.)

* When this LSl is set to this mode, it can possess digital level mater functions.

* When the 96-bit clock is input to SQCK, 986 bits of data are output to SQSO.
The initial 80 bits of data are Sub Q data (see §2. Subcode Interface). The last 16 bits are LSB first 15-bit
PCM data (absolute values). The final bit is UR flag, it is high when the PCM data is generated by the left
channel and low when generated by the right channel,

» PCM data is reset to zero and the L/R flag is reversed after one readout.
The maximum value for this status is then measured until the next readout.

BN 28382383 0015274 1ThH HH
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Description of peak meter mode (see the Timing Chart 1-5.)

* When the LSI is set to this mode, the maximum PCM data value is detected regardigss of if it comes from the
left or right channel.

The 86-bit clock must bs input to SQCK to read out this data.

* When the 86-bit clock is input, 96 bits of data are output to SQSO and the LSI internal register is set the
value again.
In other werds, the PCM maximum value detection register is not reset to zero by the readout.

* To reset the PCM maximum value register to zero, set PCT1 = PCT2 = 0 or set the $AX mute.

*+ The Sub Q absolute time is automatically controlied in this mode.
In other words, after the maximum value Is generated, the absolute time for CRC to become OK is retained in
the memory. Relative time operates as normal.

* The final bit (/R flag) of the 96-bit data is normally 0,

* The pre-value hold and average value interpolation data are fixed to level {—o0) for this mode.

$BX commands
This command sets the traverse monitor count,

Data 1 Data 2 Data 3 Data 4
D3|D2{p1|{Do|D3|D2}D1|b0o|D3| D2| D1 DO D3 D2]D1| Do

Command

Traverse monitor count

215 24| 23| 212 | 11 210 20 | 28 | o7 | 26 | o5 | o4 [ o3 oz | 21| o0

setting
* When the set number of tracks are counted during fine search, the sled control for the traverse cycle control
goes off.
* The traverse monitor count is set when the fraverse status is monitored by the SENS output COMP and
COouT. é
$CX commands i
Data 1 Data 2
Command Explanation
D3 D2 D1 Do D3 D2 D1 Do
Servo coefficient | Gain | Gain | Gain | Gain | Gain | Gain . _
setting MDP1 | MDPO|MDS1|MDSO [poLvifpcLve| © | © | Valid only when DOLV = 1.
CLV CTRL ($DX) Sain Valid when DCLV = 1 or 0,
The spindle servo gain is externally set when DCLV = 1. ,
* CLVS mede gain setting: GCLVS :
Gain Gain Gain CLVé L
MDS1 | MDSo | cLvs | @ Note) When DCLV = 0, the CLVS gain is as follows.
o 0 o 1248 When Gain CLVS = 0, GCLVS = -12dB.
When Gain CLVS = 1, GCLVS = 0dB.
0 0 1 -6dB ;
o 1 0 -5dB
0 1 1 odB %
1 0 0] 0aB
1 0 1 +6dB

M 83823483 0015275 032 W
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* CLVP mode gain setting: GMDP: GMDS

N?I;}i; MGgro GMDP t\%isn1 Sgisno GMDS
) 0 | —sdB ) 0 | —eaB
0 3 0dB 0 1 0dB
1 0 | +6dB 1 0 | +6dB

* DCLV overali gain setting: GDCLV

Gain Gain
pcLvt | pewvo | GPCLY

0 0 0dB
0 1 +6dB
1 0 +12dB

$DX commands

Data 1 Data2 Data 3
D3 D2 D1 Do D3 D2 D1 Do D3 D2 D1 Do

Command

' peLv Gain
CLVCTAL || T8 | TP clvs| VP7 | VP8 | VPS | VP4 | VP3 | VP2 | VP1 | VPO

L See the $CX commands

Command bit Explanation

4 | Digital CLV PWM mode specified. Both MDS and MDP are used.
DCLV PWM MD = 1 CLV-W and CAV-W modes can not be used.

_ Digitai CLV PWM mode specified. Ternary MDP values are output.
DCLV PWMMD =0 CLV-W and CAV-W modes can be used.

Command bit Expianation
TB=0 Bottom hold at a cycle of RFCK/32 in CLVS and GLVH modes.
TB=1 Bottom hold at a ¢cycle of RFCK/16 in CLVS and CLVH modes.
TP=0 Peak hold at a cycle of RFCK/4 in CLVS mode.
TP=1 Peak hold at a cycle of RFCK/2 in CLVS mode.
~20—
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Command bit Description
VPO to 7 = FO (H) Playback at normal {double) speed
: to

VPGto 7 = EO {H) Playback at normal (double) speed
: to
VPO 10 7 =CO0 (H) | Playback at double {quadruple) speed

: {o

VPO to 7 = A (H) Playback at {sextuple) speed
: _ o

VPO to 7 = 80 (H) Playback at (cctuple) speed

Note)
1. Values when crystal is 16.9344MHz and XTSL is low or whan crystal is 33.8688MHz and XTSL is high.
2, Values in parentheses are for when DSPB is 1.

g
£
o
F
i
;
YPO 1o 7 setting vaiue [MEX)
—~0]—
BA 8382383 0015277 905 mA
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$EX commands

Data 1 Data 2 Data 3
Command
D3 D2 o1 Do D3 D2 3] 00 D3 D2 D1 Do
ClVmode | CM3 | CM2 | CM1 | CMO |EPWM| SPDC | ICAP | SFSL VC2C | HIFC [LPWR |VPON
Command bit
Mode Explanation
cM3 cMm2 CM1 cMo
0 0 0 o STOP | Spindie stop mode.*
1 0 ¢ 0 KICK | Spindie forward rotation mode.*
' Spindle reverse rotation mode.
1 ° 1 0 BRAKE Valid only when LPWR=0, in any modes.*
Reugh servo mode. When the RF-PLL circuit isn‘t locked,
1 1 1 0] CLVS | this mode is used to pull the disc rotations within the
RF-PLL capture range.
1- 1 1 1 CLVP | PLL servo mode.
o 1 1 0 cLva | Automatic CLVS/CLVP switching moda.
Used for normal playback.

* See the Timing Charis 1-5 to 1-12.

Command bit
Mode Expianation !
EPWM| SPDC | ICAP | SFSL | vCca2c | HIFC | LPWR] VPON :
0 e 0 0 0] o 0] 0 CLV-N | Crystal reference CLV servo.
) 3 Used for playback in CLV-W
0 0 o 0 1 1 0 o CLV-W mode.*
0 1 1 v} ¢ 1 0 1 CAV-W | Spindle control with VPO to 7.
Spindle control with the external
1 0 1 o 0 1 0 1 CAV-W PWM.

* Figs. 3-1 and 3-2 show the control flow with the microcomputer software in CLV-W mode.

ER 5382383 0015278 84l mN
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Mode DCLV |DCLYPWMMD| LPWR | Command Timing chart
KICK 1-6 (a)
0 0 0 BRAKE 1-6 (b}
STOP 1-6 (c)
KICK 1-7 (a)
CLV-N 0 0 BRAKE 1-7 (b)
; STOP 17 (c)
KICK 1-8 (a)
1 0 BRAKE 1-8 (b)
STOP 1-8 {c}
KICK 1-9 (a)
0 BRAKE 1-9 (b}
STOP 1-9 (c)
CLV-w 1 0
KICK 1-10 (a)
1 BRAKE 1-10 {b)
STOP 1-10 (c)
KICK 1-11 (a)
0 BRAKE 1-11 (b)
STOP 1-11 (c)
CAV-W 1 0
KICK 1-12 (a)
1 BRAKE 1-12 (b)
STOP 1-12 {c)
Mode DCLV |DCLVPWMMD| LPWR Tirning chart
0 0 1-13
CLV-N 1
1 0 1-14
0 1-15
CLv-w 1 0
1 1-16
0 1-17 (CAV = 0)
1 1-18 (CAV = 0)
CAv-wW 1 0
0 1-19(CAV=1)
1 1-20 (CAV = 1)

Note} The CLV-W and CAV-W modes support control only by the ternary output of the MDP pin. Therefore,

when using the CLV-W and CAV-W modes, set DCLV to 1 and DCLV PWM MD to 0.

Bl 58382383 0015279 788 HR
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Timing Chart 1-6
CLV-N mode DCLV = DCLV PWM MD = LPWR =0
KICK BRAKE STOP
MDSD( ----------- Z cmommeeeeses M083< ----------- Z mrmemmeeees MDSD( ----------- Z resrerenenas
MDPD( . H Mop__/—\< L MDP:\/<_ L
w X oY w Y
MON::/\< H MOND( H MOND( L
{a) KICK {5} BRAKE {c) sTOP
Timing Chart 1-7
CLV-N mode DCLV =1, DCLV PWM MD=LPWR=0
KICK BRAKE sTOP
MDSD( ----------- A MDSD( ----------- Z -eremeeeanes M033< ----------- Z weeemnnanes
_\< U U U Yz _\< _______________________
MDP—/ 2 MDP_/\ L q ”_ I-L MDP_/ F4
_\< o Y _\<
FSW - L FSW A L FSW ' L
MON:\/< H MON3< H MOND/\ : .
{a) KICK (b} BRAKE {c) STOP

B 4382383 0015283 109
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Timing Chart 1-8
CLV-N mode DCLV = DCLV PWMMD =1, LPWR=0

KICK BRAKE STOP

L
7
( e
)
r\

MD

)
N

z

Q
L
P

xI

-
[ ot
[ —

L)
)
r\
N

5
4
U

{a) KICK {b} BRAKE (¢} STOP

Timing Chart 1-8
CLV-W mode (when following the spindie rotationai velocity} DCLV =1, DCLV PWM MD = LPWR = 0

KICK BRAKE sTOP
A ( X
L O A L R A - R A
—/ —/ —/

MDP

E&

LJ
o<
B
B

v Y e
FSW FSW FSW
Y\ N\ L _/ L
DO DO X
MON MON MON
_ —/ -/ L
(a) KiCK {b} BRAKE (e} STOP
Other than when fofiowing the veliecity, ‘Other than when foliowing the velocity,

the timing is the same as Timing Chart 1-6 {a}. the timing is the same as Timing Chart 1-6 {b).
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Timing Chart 1-10
CLV-W mode (when following the spindle rotationai velocity) DCLV = 1, DCLV PWM MD = 0, LPWR = 1

KICx BRAKE sTGP

.V Y vV
MDS  fee-moseeseo- Z seemeeenes L Z semeeenneees MDS  Xewsereeceans Z seemeeeee-
N\ _/ —\
Mopj’ H U U U MDP_\< ----------- Z cemmecaaee Mopj< ----------- y JRTTCRRRN !
Nz _/ _/ |
FSW_\ st—-\ . stj
_/ L —/ L _/ L
MON—\< H MON—\< " MON_\<
-/ — _ L
{a) KiCK {b) BRAKE {e} sTOP
Cther than when iollowing the velocity,
the timing is the same as Timing Chart 16 (a).
Timing Chart 1-11
CAV-W mode DCLV =1, DCLV PWM MD = LPWR =0
KICK BRAKE STOP
_\< Y/ —\<
MDS  Amoeeeoee Z -mmememesnes MDS  feemmmerenees ARG MDS  Je-meeecanee- 2 -rmmemeeees
/) _ N\ _/

J L)
L)
(\

z n
p o r
LJ L

{/\
L L
P i K"\

{a} KICK {b} BRAKE {c) sTOP
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Timing Chart 1-12
CAV-W mode DCLV =1, DCLV PWM MD = 0, LPWR = 1

KICK BRAKE . STOP -
MD$3< ----------- R M033< ----------- A Mos:\/< ----------- R
MDP:/\\ H MDPDZ ----------- Z weeeenneenas Mop3< ----------- 2
FSWD <_ L FSW::)( L FSWDL ¢
C N H LV H TV H
MON—/< MQN_/\ MON—/\
(a) KICK (b} BRAKE (e} sTOP

Timing Chart 1-13
CLV-N mode DCLV PWM MD = LPWR =0

™ n- 236 {ns} n=D1to 3%

Acceleration |"'L’E|

....... o N N I e ) .
MDP . .z

Timing Chart 1-14
CLV-N mode DCLV PWM MD =1,LPWR=0

MDS

Acceleration Cecsleration

vpe _H ‘ ] I i H F
i
132kHz — L—- n-236 (ns) n=0to 31
76 pus i i |

Output Waveforms with DCLV=1
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Timing Chart 1-15
CLV-W mode DCLV PWM MD = LPWR =0

Acceleration

od Lo Ll

Output Waveforms with DOLV=1

Timing Chart 1-16
CLV-W mode DCLV PWM MD =0, LPWR = 1

Output Waveforms with DCLV=1 !
The BRAKE pulse is masked when LPWR = 1,

Timing Chart 1-17
CAV-W mode EPWM = DCLV PWM MD = LPWR = 0

Acceleration

264KH7 | LT J R I O B
38us Deceleration

Timing Chart 1-18
CAV-Wmode EPWM =1, DCLV PWM MD = 0, LPWR =1

Accsleration

The BRAKE pulse is masked when LPWR = 1.
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Timing Chart 1-18
CAV-W mode EPWM= 1, DCLV PWM MD = LPWR = 0
H
PWMI r
I ’ L ’ |
H Acceleration
— — —
MDP [_
L _
Decateration
Timing Chart 1-20
CAV-W mode EPWM=1, DCLV PAMMD =0, LPWR =1
. - H
ou |1 ] L] [
H Acceleration

The BRAKE pulse Is masked when LPWR = 1.

Note} The CL\}-W and CAV-W modes support control only by the ternary output of the MDP pin. Therefore,
when using the CLV-W and CAV-W modes, set DCLY PWM MD o 0.
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§2. Subcode Interface

This section explains the subcode interface.

There are two methods for reading out a subcode externally. The B-bit subcodes P to W can be read from
SBSO by inputting EXCK.

Sub Q can be read out after checking CRC of the 80 bits of information in the subcode frame.

Sub Q can be read out from the SQSO pin by inputting 80 clock pulses to SQCK pin when SCOR comes
correctly and CRCF is high.

§2-1. P to W Subcode Read
Data can be read out by inputting EXCK immediately after WFCK falis. (See the Timing Chart 2-1.)

§2-2. 80-bit Sub Q Read

Fig. 2-2 shows the peripheral biock of the 80-bit Sub Q register.

* First, Sub Q, regenerated at one bit per frame, is input to the 80-bit serial/parallel register and the CRC check

_circuit.

* 86-bit Sub Q is input, and if the CRC is OK, SQSO pin outputs high meaning CRCF = 1. In addition, the 80
bits are loaded into the parallel/serial register.

Therefore the CPU determines that new data (which passed the CRC check} has been loaded, if SQSO pin
goes high aftar SCOR is output.

* In the CXD2540Q, when 80-bit data is loaded, the order of the MSB and LSB is inverted within sach byte. As
a result, the bits within the bytes are now ordered LSB first, the sequence of bytes Is same though.

= Once the 80-bit data load Is confirmed, SQCK is input so that the data can be read. In this LSI, the SQCK
input is detected, and the retriggerable monostable multivibrator for low is reset.

* The retriggerable monostable multivibrator has a time constant from 270 to 400ps. When the duration when
SQCK is high is less than this time constant, the monostable multivibrator is kept reset; during this interval,
the S/P register is not loaded into the P/S register.

» While the monostable multivibrator is being reset, data cannot be loaded in the peak detection paralleV/serial
register or the 80-bit paralleVserial register.

In other words, while reading cut with a clock cycle shorter than this time constant, the register will not be
rewritten by CRCOK and others. . _

* In this LS, the previously mentioned peak detection register can be connected 1o the shift-in of the 80-bit P/S
register. .

Input and output for ring control 1 are shorted In peak meter or level meter mode.

Those for ring contrel 2 are shorted in peak meter mode.

This is because the register is reset with each readout in level meter mode, and to prevent readout
destruction in peak meter mode,

As a result, the 96-bit clock must be input in peak meter mode.

* The absolute time after peak is generated is stored in the memory in peak meter mode. (See the Timing
Chart 2-3.)

* The high and low intervals for SQCK shouid be between 750ns and 120us.

I 2382383 0015289 Le7? A
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Timing Chart 2-1

Internal
PLL clock
43218+ AMHz

ey
WFCK

SCOR

EXCK m :

— e 750ns max
SBSO X 80 - 51 ‘X a 1/( "

WFREK w
SCOR __I ‘L -
s UL L0

$BSO “'S‘XQX"XSXTX”XVXWXS";;X Pl XQXRXSXTXUXVXWX p1>L P2 7 Pa
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Timing Chart 2-5

Measurement interval (approximately 3.8 u 5)

-—

T s o) | 1 —
e

Measurement counter

. load -
VFOto 7 X .

The relative velocity of the disc can be obtained with the following equation.

R= m+ 1

' 55 (R: Relative velocity, m: Measurement results)

VFO to 7 is the resuit obtained by counting VCKI/2 pulses while the reference signal (132.2kHz) generated
’ from crystal (384Fs) is high. This count is 31 when the disc is rotating at norma! speed and 63 when it Is
: rotating at double speed (when DSPB is low).

i

1

i

i

]
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§3. Description of Modes

This LSI has three basic operating modes using a combination of spindle control and the PLL, The operations
for each mode are described below.

§3-1. CLV-N mode
This mode Is compatible with the CXD2510Q, and operation is same as D2510Q andfor D2500 series
{however, variable pitch cannot be used). Accordingly, the PLL capture range is +150kHz.

§3-2. CLV-W mode
This Is the wide capture range mode. This mode allows PLL to foliow the rotational velocity of the disc. This
rotational following control has two types: using the built-in VCO2 or providing an external VCO. The spindie
is the CLV servo same as D2510Q and/or D2500 series. Operation using the builtin VCO2 is described
below. (When using an external VCO, input the signal from the VPCO pin to the low-pass fiiter, use the
output from the low-pass filter as the control voltage for the external VCO, and input the osclllation from the
VCO to the VCKI pin.)
While starling to rotate a disc and/or spesding up to the lock range speed from the condition that a disc
stops, CAV-W mode should be used. Becauss the lock range of CLV-W mode is too wide to do it. {much
wider than that of D2510Q and/or D2500 serles) Concretely saying, firstly send $E665 to set CAV-W mode
and kick a disc, secondly send $E60C to set CLV-W mode if ALOCK is high, which can ba read serially from
SQS0 pin, CLV-W mode is. used for playback while ALOCK is high, The microcomputer monitors the serial
data output, and must return to pull-in operation (CAV-W made) when ALOCK becomes low. Tha control fiow
according to the microcomputer software in CLV-W mode is shown in Fig. 3-2.
In CLV-W mode (normal), low power consumption is achieved by setting LPWR to high. Control was formerly
performed by applying acceleration and deceleration pulses to the spindle motor. However, when LPWR is
set to high, deceleration pulses are not output, thereby achieving low power consumption mode.
CLV-W mode supports control only by the ternary output of the MDP pin. Therefore, when using CLV-W
mode, set DCLV PWM MD to low.

Note) The capturs range for this mode is theoretically up to the signai processing fimit. -

§3-3. CAV-W mode

This is the CAV mode. In this mode, it is possible to control spindle to variable rotational velocity, the external
crystal is fixed though. The rotational velocity is determined by the VPO to 7 setting values or the external
PWM. When controlling the spindie with VPO to 7, selting the CAV-W mode with $£665 command and
controlling VPO to 7 with the $DX commands allows the rotational velocity to be varled from low speed to
octuple-speed. (See $DX Commands.) Also, when controlling the spindle with the external PWM, the PWMI
pin is binary input which becomes KICK during high intervals and BRAKE during low intervals.

The microcomputer can know the rotational velocity using V16M. And the reference for the velocity
measurement is a signal of 132.2kHz obtained by 1/128 if crystal (384Fs). The velocity is obtained by
counting V16M/2 pulses while the reference is high, and the result is output from the new CPU interface as8
bits (VPO to 7). These measurement results are 31 when the disc is rotating at normal speed or 127 when it
s rotating at quadruple speed. These values match those of the 256-n for control with VPO to 7. (Ses Table
2-5 and Fig. 2-6.) :

In CAV-W mode, the spindie is set to the desired rotational velocity and the operation speed for the entire
system follows this rotational velocity. Therefore, the cycles for the Fs system clock, PCM data and all other

output signals from this LSI change according to the rotational velocity of the disc {except for DATO, CLKO
and XLTO).

Note} The capture range for this mode is theoretically up to the signal processing limit.
Note) Set FLFC is 1 when this mode is used.

B 5382383 0015295 920 WM.
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‘ CAV-W LYW Operation mode
Rotational velocity " ‘
CLvs . i cLvP Spindle mode
' '
Targst velogity |—--=------- Beaoos -E -------------------------------------------------------

P
P
H .
! H
: :
P
—- KICK | ,

: ¢ Tima
Lock [

ALOCK

Fig.3-1. Disc Stop to Normal Condition in CLV-W Mode

CLV-W Mode
START.

KICK $E800
Mute OFF $A000

CAV-W  $EB6S
(CLvA)

NO

ALOCK=H ?

v YES
CAV-W  SES0C
CLVA)
(WFCK PLL}

YES

ALOCK=L ?

Fig. 3-2, CLV-W Mode Flow Chart
—40—
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§4. Description of Other Functions

§4-1. Channel Clock Regeneration by the Digital PLL Circuit
* The channel clock is necessary for demodulating the EFM signal regenerated by the optical system.
Assuming T as the channel clock cycle, the EFM signal is modulated in an integer multiple of T from 37 to
1T. In order to read the information in the EFM signal, this integer value must be read correctly. As a
result, T, that is the channel clock, s necessary.
in an actual player, PLL is necessary to regensrate the channel clock because the fluctuation in the spindle
rotation alters the width of the EFM signal puises.

Practically, PLL is necessary 1o regenerate the channel clock, because the EFM pufse width is altered by
spindle rotation fluctuation.

The block diagram of this PLL is shown in Fig, 4-1.

The CXD2540Q has a built-in three-stage PLL.

* The first-stage PLL is for the wide-band PLL. When the built-in VCO2 is used, LPF is required externaily.
When the built-In VCO2 is not used, LPF and VCO are required externaily.

The output of this first-stage PLL Is used as a reference for all clocks within the LS.

* The second-stage PLL generates a high-frequency clock needed by the third-stage digital PLL.

* The third-stage PLL is a digital PLL that regenerates the actual channel clock.

* The digital PLL in CLV-N mode has a secondary loop, and is controlied by the primary loop (phase) and the
sacondary loop (frequency). When FLFC = 1, the secondary loop can be turned off. High-frequency
components such as 3T and 4T may contain deviations. In such a case, turning the secondary loop off
yields better playability. Rowaver, in this cass the capture range becomes 50kHz.

* The new digital PLL in CLV-W mode follows the rotational velacity of the disc, in addition to the
conventionai secondary loop.

B 8382383 0015297 773 W&
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Block Diagram 3-1

SONY
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§4-2. Frame Sync Protection

* In a CD player operating at normal speed, a frame s
This signal is used as a reference to know which d

yne is recorded approximately every 136ps (7.36kHz).
ata is the data within a frame. Conversely, if the frame

sync cannot be recognized, the data is processed as error data because the data cannot be recognized,

As a result, recognizing the frame sync properly is extremely important for improving playability.

* In the CXD2540Q, window protection and forward protection/backward protection have been adopted for
frame sync protection. The adoption of these functions achleves very powerful frame sync protection.
: There are two window widths: one for cases where a rotational disturbance. affects the player and the other .
for cases where there is no rotfational disturbance (WSEL = 0/1). In addition, the forward protection counter
5 is fixed to 13, and the backward protection counter to 3. In other words, when the frame sync is being
played back normally and then cannot be detected due to scratches, a maximum. of 13 frames are inserted.

it frame sync cannot be detected for 13 frames or more, the window is released

resynchronized.

and the frame sync is

In addition, immediately after the window is released and the resynchronization is executed, if a proper
frame sync cannot be detected within 3 frames, the window is released immediately.

§4-3. Error correction

¢ In the CD format, one B-bit data conlains two error correction codes, C1 and C2. For C1 correction, the

code Is created with 28-byte information and 4-byte C1 parity.

For C2 correction, the code is created with 24-byte information and 4-byte parity.
Both C1 and C2 are Reed Solomon codes with a minimum distance of 5.

* The CXD2540Q uses refined su

for C2.

per strategy to achieve double correction for C1 and quadruple correction

« in addition, to prevent C2 miscorrection, a C1 pointer is attached to data after C1 correction according to

the C1 error status, the playback status of the EFM signal, and the operating status of the player.

* The correction status can be monitored outside the LSI.
See the Table 4-2.
* When the C2 pointer is high, the data in question was uncorrectable. Either the pre-value was held or an
average value interpolation was made for the data.

MNT3 | MNT2 | MNT1 | MNTO Description

0 0 0 0 No C1 errors ; C1 pointer reset
0 0 0 1 One C1 error correctsd ; C1 polnter reset
0 0 1 o -

0 0 1 1 -

0 1 0 0 No C1 errors ; C1 pointer set
0 1 0 1 One C1 error corrected ; C1 pointer set
0 1 1 0 Two C1 errors corrected ; C1 pointer set
c 1 1 1 C1 correction impossible i C1 pointer set

1 0 9] 0 No C2 errors . G2 pointer reset
1 0 0 1 One C2 error corrected i C2 pointer reset
1 v 1 0 Two C2 errors corracted . C2 pointer reset
1 0 1 1 Three C2 errors corrected ; C2 pointer reset
1 1 0 0 Four C2 errors corrected ; Ce pointer reset
1 1 0 1 -

1 1 1 0 C2 correction impossible 1 C1 pointer copy
1 1 1 1 C2 correction impossible ; CZ pointer set

Table 4-2,
—43—
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Timing Chart 4-3

Normal-speed P8

_’J L— 400 to 500ns

AFCK l

t=Depandent on error
condition

MNT3

C1 correction C2 corraction

[
T
1
]
|

sl

N

MNTO

] | | |
! }

§4-4. DA Intertace

* The CXD2540Q has two modes as DA interfaces.

a) 48-bit slot interface
This interface includes 48 cycles of the bit clock within one LRCK cycle, and is MSB first.
When LRCK is high, the data is for the left channel.

D) 64-bit siot interface
This interface includes 64 cycles of the bit clock within one LRCK cycle, and is LSB first.
When LRCK is low, the data is for the left channel.

-—.44_
BN 43482383 0015300 018 W
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SONY CXD2540Q-2

§4-5. Digital Out
There are three digital out formats: the type 1 format for broadcasting stations, the type 2 form 1 format for
home use, and the type 2 form 2 format for the manufacture of software.
The CXD2540Q supports type 2 form 1.
In addition, regarding the clock accuracy of the channel status, level 11 is set automatically when the crystal
clock Is used and level 11 is variable pitch. In addition, Sub Q data which are matched twice in succession
after a CRC check are input to the first four bits {bit 0 to 3).
DOUT is output when the crystal is 34MHz, the variable pitch is reset, and DSPB = 1, Therefore, set MD2 to
0 and turn DOUT off.
bit 0 to 3 -Sub Q control bits that matched twice with CRCOK

Digital Qut C bit

0 1 2 3 4 5 [ 7 & S 10 1t 12 13 14 15

Fromsub Q
0 o tojo o} t|oio ol o]loloi o
DO | 1D1 |COPY[Emph
w0 {0 o jojo|lof{olo]ofjolo{o]oloril olo
32
48

0

176

bitdto3  —Sub Q control bits that matched twice with CRCOK
bitzg —Varipitch 1 XTal: 0

Table 4-6.

B 28342383 00L5303 &27
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§4-6. Serve Auto Sequence
, This function performs a series of controls, including auto focus and track jumps. When the auto sequence
command is received from the CPU, auto focus, 1 track jump, 2N track jumps, fine search, and M track move
are executed automatically.
i SSP (servo signal processor LSI) is used in an exclusive manner during the auto sequence execution (when
XBUSY = low), so that commands from the CPU are not transferred to the SSP, but can be sent to the
: CXD2540Q.
In addition, when using the auto sequence, connect the CPU, RF and SSP as shown in Fig. 4-7, and turn the
i A.SEQ of register 9 on. .
When CLOK goes from low to high while XBUSY is low, XBUSY does not become high for a maximum of
100ps after that point, This is to prevent the transfer of erronecus data to the SSP when XBUSY changes
from low to high by the menostable multivibrator, which Is resst by CLOK being low (when XBUSY is low).
In addition, a MAX timer Is built in as a countermeasure against abnormal operation due fo external
disturbances, etc. When the auto sequence command is sent from the CPU, this command assumes a $4XY
format, in which X specifies the command and Y sets the MAX timer value and timer range. If the executed
auto sequence command does not terminate within the set timer vaiue, the auto sequence is interrupted (like
$40). See §1, $4X commands concerning the timer value and range. Aiso, the MAX timer is invalidated by
inputting $4X0.
Although this command is explained In the format of $4X in the following command descriptions, the timer
value and timer range are actually sent together from the CPU.

(a) Auto focus ($47)
Focus search up is performed, FOK and FZC are checked, and the focus servo Is turned on.
If $47 is received from the CPU, the focus servo is turned on according to Fig. 4-8. The auto focus is
executed after focus search up, and the pickup should be lowered beforehand {focus search down). In
addition, blind E of register 5 is used to eliminate FZC chattering. In other words, the focus servo is tumned
on at the falling edge of FZC after FZC has been continuously high for a longer time than E.

Connection diagram for using the auto sequencer {example)}

RF
MIiRR MIRA
FOK FOK
DATA
CLOK
CXD25400 Microcomputer
. ouf XLAT :
. Ou i
| CNIN SENS
ssp SENS SEIN
DATA DATO
CLK CLKO
XLT XLTO
Fig. 4-7.
—48—
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(b} Trackjump

1, 10, and 2N-track jumps are performed respectively. Always use this when focus, tracking, and sied servo

are on. Note that tracking gain-up and braking-on {$17) should be sent beforshand because they are not

performed,

* 1-track jump
When $48 ($49 for REV) is received from the CPU, a FWD (REV) 1-track jump is performed in accordance
with Fig. 4-9. Set blind A and brake B with register 5.

¢ 10-track jump
When $4A ($4B for REV) Is received from the CPU, a FWD {REV) 10-track jump is performed in
accordance with Fig. 4-10. The principal difference from the 1-track jump is to kick the sled. In addition,
after kicking the actuator, when 5 tracks have been counted through CNIN, the brake is applied to the
actuator. Then, when the actuator speed is found to have slowed up encugh (determined by the GNIN cycle
becoming fonger than the overflow C set in register 5), the tracking and sled servos are turned on.

« 2N-track jump
When $4C (84D for REV) is recelved from the CPU, a FWD (REV) 2N-track jump is performed in
accordance with Fig. 4-11. The track jump count "N" is set in register 7. Although N can be set to 218 tracks,
note that the setting is actually limited by the actuator. CNIN is used for counting the number of jumps when
N is less than 16, and MIRR is used when N is 16 or higher.
Although the 2N-track jump basically follows the same sequence as the 10-track jump, the one difference is
that afler the tracking servo Is turned on, the sled continues to move only for "D", set in register 6.

* Fine search
When $44 (845 for REV) is recelved from the CPU, a FWD {(REV) fine search (N-track jump) is performed
in accordance with Fig. 4-12. The differences from a 2N-track jump are a higher precision jump achieved by
controlling the traverse speed and a longer distance jump achieved by controlling the sled. The track jump
count is set in register 7. N can be set to 216 tracks. After kicking the actuator and sled, the traverse speed
is controlled based on the overflow G. Set kick D and F in register 8 and overflow G in register 5. And, the
sled speed control for traversing can be turned off by-raising COMP, In register B, the number of tracks for
raising COMP is set. After N tracks have been counted through CNIN, the brake is applied to the actuator
and sled. (This is performed by turning on the tracking servo for the actuator, and by kicking the sled in the
opposite direction during the time for kick D set in register 6. Then, the tracking and sled servos are turned
Ch.
Set overflow G to the speed required to slow up just before the track jump terminates. {The speed should
be such that it will come on-track when the tracking servo turns on at the termination of the track jump.)
For example, set the target track count N- & for the traverse monitor counter which is set in register B, and
COMP will be monitored. When the falling edge of this COMP is detected, overflow G can be reset.

* M track move
When $4E ($4F for REV) is received from the CPU, a FWD (REV) M track move is performed in
accordance with Fig. 4-13. M can be set to 216 tracks. CNIN is used for counting the number of moves
when M is less than 16, and MIRR is used when M is 16 or higher. The M track move is executed only by
moving the sled, and is therefore suited for moving across several thousand to several ten-thousand tracks.
in addition, the track and sled servo are turned off after M tracks have been counted through CNIN or MIRR
unlike for the other jumps. Transfer $25 after the actuator is stabled.

BN 33482383 0015305 LTT A
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Auto focus

f

Focus search up

FOK=H NO

YES
Checks whether FZC is
NO continuousty High for the

tlod of E set in register 5.
YES pe e

NO

v

YES

Focus servo ON

4

Fig. 4-8 (a). Auto focus flow chart

$47 Latch

XLAT I l

FOK

SEIN (FZC})

BUSY

Command
for SSP

Blind E $

$03

Fig. 4-8 (b). Auto focus timing chart
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!
A 4

sled sarvo
|

1 3

WAIT
{Blind A}

CNiN=_§~

YES

NO

¥
WAIT
{Brake B)
y

Track slad
servo ON

END

Fig. 4-9 (a). 1-Track Jump Fiow Chart

$48 (REV=$49) latch

Track kick {REV kick for REV jump)

T'a%‘ < MEV {FWD kick for REV jump)

XLAT

CNiN

BUSY

|

Command
for SSP 328 (320)

8lind A

Brake B
$2C (328}

Fig. 4-9 (b}. 1-Track Jump Timing Chart
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10 Track

I

Track, sted
FWD kick

t
y

WAIT
(Blind A}

CNIN=5 ?

v

l ves {Counts CNIN x §)

Track, REV
kick

C=Overflow 7

NO Ckscks whether the CNIN cycle
Is longer than overtlow C.

v YES

Track, sled
servo ON

Fig. 4-10 (a}, 10-Track Jump Flow Chart

$4A (REV=8$4B) latch

XLAT

L

CNIN

BUSY

Command
for SSP

LU

L

Blind A CNIN Scount

$2A (32F) $2E (s2B)

Fig. 4-10 (b). 10-Track Jump Timing Chart
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Track, sted
FWD kick
WAIT
{8ling A}
Counts CIN! for the first 16 times
and MIRR for more times.
C=Cvarflow
NO
. YES-
Track servo
ON
WAIT
{Kick D)
Sled servo
ON
Fig. 4-11 (a). 2N-Track Jump Flow Chart
$4C (REV=$4D) latch
XLAT l [ | é § i 5
CNIN ; : L J [!' l” 0] :
{MIRR) : ; I : ;
i z : : : '
BUSY : } : 1
Bind A CNIN (MIRR) ' Overflow G Kick D
N count .
Command )
for SSP  $2A ($2F) $2E (32B) $26 ($27) 325

Fig. 4-11 (b). 2N-Track Jump Timing Chart
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$44 (REV=$45) laich

Fig. 4-12 (a). Fine Search Flow Chart
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Sled FWD Kick
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WAIT
{Kick D)
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Track Sted
FWD Kick

y

WAIT

{Kick F)
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Speed Control
{Overflow G}

>
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Track Servao ON
Sled REV Kick

WAIT
(Kick D}

Track Sled

Servo ON

END

XLAT U D Pl
! ' : '
E : : P
CNIN : : 1l ““ :
E y : ! ‘
_ P N
: b :
BUSY ; ' :
L o
' | Kick F * Traverse Spaed Cantrol (Overfiow G) *Kick B}
$26 (s27 ' & 27 (326) |
$27) ! CNINNcount . s27 (s26) ’
’ (32F) $25

Fig. 4-12 (b). Fine Search Timing Chart
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M Track Move

Track Serve OFF|
Sled FWD Kick

1

WAIT
{Blind A)

Track, Sled
servo OFF

Fig. 4-13 (a). M-track Move Fiow Chart

$4E (REV=$4F) lawch
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Counts CNIN tilt M< 16.
Counts MIRR till M2 16.

)

XLAT

CNIN
(MIRRY
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i”l

BUSY

P

{ BlindA

Command
for servo $22 (323)
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CNIN (MIRR)
M count

S S

320

Fig. 4-13 (b). M-Track Move Timing Chart
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§4-7. Digital CLV

Fig. 4-14 shows the block diagram. Digital CLV outputs MDS error and MDP error with PWM, and can
increase the sampling frequency of it up to 130Hz during normal-speed playback, in CLVS, CLVP, and other

mode.

In additicn, the digital spindle servo can set the gain.

Digital CLV

CLvS UD MDS Error

MDP Ercor
Measure Measure
Over Sampling
CLV P/S ——— 2/1 MUX Filter-1
Gain Gain
MDS MDP
12
Mux |
Gain 77
pCLY
CLVP
Over Sampiing LVF/S
Fiter-2
Noise Shape
h 4
KICK, BRAKE, STOP ————sf Maduiation
PWMI
i
b 4

DCLVMD, LPWR —  Mods Select

Vo

v

MDS MDP

CLVS U/D: Up/down signal from the CLVS servo.

MDS etror: Frequency error for CLVP servo.

MOP error: Phase error for CLVP serve.

PWM!: Spindle drive signal from the microcomputer.

- Fig. 4-14. Block Diagram
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§4-8. Asymmetry Compensation
Fig. 4-15 shows the block diagram and clrcuit example.

D2540
B
ASYE T
ASYO
a1 27 ,
RF ! ;
D——Il——au =
R1 T ;
7
ASYI
F
P
25
BIAS
R_2
2 5

Fig. 4-15. Example of an Asymmetry Compensation Application Circuit
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§4-8. Playback Speed

In the ©XD2540Q-2, the following playback modes can be selected through different combinations of the
crystal, XTSL pin, double-speed command (DSPB), VCO1 selection command (VCOSEL1)}, VCO1 frequency
dividing command (KSL3, KSL2) and command transfer rate selector (ASHS). Also,

voltage changes according to the playback mode. (See the Recommended Operating Conditions.)

the minimum operating

Mode | Xtal XTSL DSPB | VCOSEL1%t | ASHS Playback speed Error correction
1 768Fs 1 0 0/1 0 x 1 C1: double; C2: quadruple
2 768Fs 1 1 o/1 0 x2 C1: double; C2: double
3 768Fs 0 0 1 1 x2 C1: double; C2: quadruple
4 768Fs 0 1 1 1 x 4 C1: double; C2: double
5 384Fs 6] 0 o/1 0 x1 C1: double; C2: quadrupie
6 384Fs 0 1 on 0 x2 C1: double; C2: double
7 3B4Fs 1 1 on 0 x1 C1: double; C2: double

*1 Actually, use the optimal value by combining with the KSL3 and KSL2.

The playback speed can be varied by setting VPO to 7 in CAV-W mode. See "§3. Description of Modes" for

details,

Bl 8382383 0015314 02 WA
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Package Qutline Unit : mm
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