Ordering number : EN5692

CMOS LSI

LC78626E
SA////WY o DSP for Compact Disk Players

Overview « After the subcod
output to thegn

The LC78626E is a monolithic compact disk player signal
processing and servo control CMOS IC equipped with an
internal anti-shock control function. Designed for total
functionality including support for EFM-PLL, and one-bit
D/A converter, and containing analog low-pass filter, the
LC78626E provides optimal cost-performance for low-end
CD players that provide anti-shock systems. The basic
functions provided by this IC include modulation of the
EFM signal from the optical pick-up, deinterleaving,
detection and correction of signal errors, prevention of a
maximum of approximately 10 seconds of skipping, signal
processing such as digital filtering (which is usefuls
reducing the cost of the player), and processin
variety of servo-related commands fron
microprocessor.
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. Continued on next page.

Functions

e When an HF signal is input, it is sliced
and converted to an EFM signal. Thepl
with the internal VCO and a PLL clog
an average frequency of 4.3218
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LC78626E

Continued from preceding page.

Command (such as track jump, start focus, disk motor
start/stop, muting on/off, track count, etc.) is are Features

executed after they are entered from the microprocessor. 100-pin QFP

(An 8-bit serial input is used.) « A single 3.2 V/5 V powe
The digital output is equipped internally.

High speed access is supported through discretionary
track counting.

Using the 4x oversampling digital filter, D/A converter

signals with improved continuity of output data are
produced.

A AY-type D/A converter using a 3-order noise shaper is
equipped internally. (An analog low-pass filter is
equipped internally.)

Internal digital attenuator (8-bit-[ALPHA]; 239 steps.)
Internal digital deemphasis.

Uses 0 cross mute.

Bilingual compatibility.

General I/O ports: 4. (Three of these are shared
exclusively, with the subcode output function.)

Up to ten seconds of skip prevention (when using 4M;
DRAM) through ADPCM compression/decompr
processing. 1M/4M bit DRAM can be selected. ¢
Memory overflow detection output.

Free memory output.

No. 5692-2/32



LC78626E

Equivalent Circuit Block Diagram

0SvL0V

HOM
MOLNO[]
€ 010OWI []

N3 {]

PONT]

NI3SNvVd [1
4A0

10J3u0d
$5920.4d MOJIOA

€ 010WvHAa HA
LHN [}

MOOHS

ddiNg
1iNd

(17131NN
(143NN
(10dA7
(10HO1
[1SSAHN
[1OHOY
[10dAY
1 adax

[11NOX
{1 NIX
{1Xsd
[ SSAX
LJWeS'v
C1INSL

DAEE]
HdN3

Jojelauab Buiwiy

wa)sAs-101e19s0 [elsAID)

[12INOD
[1S34sY

5
LH_JJOLH
m m
RO+ TAG A
{1 L H H

suod |elauayn

SpUBWWOI OAIBS

_

— |1 ]

aoeua|
105$9204d0JDIN

1noa
aapa

1010919p J0}0819p Japoous
3o0oys 10euo0) NOdav
alnw uonejodia|
no [eyfiq

Jojesoush
ssalppe NvY

0400
uonped spoogng

[10MY
[1NIOO

[1X000

{11N00S

{10HM

ASHS/PINOO
ASHS

MOgS/€LNOD
Md/SINOD

i .

onies [P AT

42001

olye|npowsp

{180
{1 d/A
(1 —A10
+A10

No. 5692-3/32




Pin Assignment
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LC78626E

Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg = 0V
Parameter Symbol Conditions Ratings Unit

Maximum power supply voltage Vpp max Vgs:0.3 to Vgs+7.0 \%
Input voltage ViN

Output voltage Vout

Allowable power dissipation Pd max

Operating temperature range Topr

Storage temperature range Tstg

Allowable Operating Range at Ta = 25°C, Vgg = 0V

Parameter Symbol Conditions
Vb, XVpp, LVpp, RVpp, VVpp
Vppl
Power supply voltage
VDD2
Viul
Input high level voltage V2
Vi3 Vbb \
Vit 0.3Vpp \Y;
Input low level volt
nput low level voltage Vi2 04Vop v
Vi2 0 0.2Vpp \%
Data setup time 400 ns
Data hold time 400 ns
High level clock pulse width 400 ns
Low level clock pulse width 400 ns
Data read access time 0 400 ns
Command transfer time 1000 ns
Subcode Q read enable time 1.2 ms
Subcode ready cycle time 136 us
Subcode read enable time 400 us
Port input data setup time 400 ns
Port input data hold time 400 ns
Port input clock setup time 100 ns
Port output data delay time 1200 ns
Input level 08 VPP
n eve
putlev 10 Vpp
Range of operating fr EFMI 10 MHz
XIN, XOUT 16.9344 MHz
5°C, Vpp = 3.2V Vgg = OV
- Ratings )
Symbol Conditions - Unit
min typ max
Vbp, XVpp, LVpp, RVpp, VVpp:
Ibb | v/pp = 3.0 to 3.4 V with normal playback 14 20 | mA
DEFI, EFMI, HFL, TES, RWC, COIN, CQCK,
ot FMT, MR1, RES, TESD, WOK, PAUSE IN, 5 A
H SHOCK, TESCLK, TESA, TESB, TESC, W
Input high level current. TESGB, TEST1: Viy = Vpp
TAI, TEST2 to TEST5, CS, TESE:
W2 |y = Vpp = 3.4V 15 55 pA

Continued on next page.
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LC78626E

Continued from preceding page.

Ratings
Parameter Symbol Conditions - Unit
min typ max
DEFI, EFMI, HFL, TES, RWC, COIN, CQCK, ‘
FMT, MR1, RES, TESE, TESD, WOK,
Input low level current I PAUSE IN, SHOCK, TESCLK, TESA, TESB, HA
TESC, TESGB, TAI, TEST1 to TEST5, CS :
ViN=0V
EFMO, CLV*, CLV-, V/P, TOFF, TGL, JP*,
Von! | JP7, PCK, FSEQ, EFLG, FSX, EMPH :
lon=—-1mA
CONT2 to CONTS, SBSY, MUTEL, MUTE
Von2 | C2F, WRQ, SQOUT, 16M, 4.2M, EMP Y
Output high level current OVF, CNTOK, NGJ : Iy = —0.5 mA
Vou3 | DOUT :lgy=-12mA Y
Ve OE, WE, CAS, RAS, AD9 to AD v
OH DRAMS3 to DRAMO : loy = -0
Vo5 | MMCO to MMC3 : loy = —2 Y
Verq | EFMO, CLV*, CLV~, V/P, v
oL PCK, FSEQ, EFLG, FSX,
Vor2 Y
Output low level current
Y
Y
Y
A
Output off leakage current
-5 A
30 42 54 pA
Charge pump output current
54 —42 -30 pA

One-bit D/A Converter Analog'Cha 25°C, Vpp=LVpp=RVpp=3.2V,Vgg=L/RVgg=0V

Ratings
Parameter Conditions - Unit
min typ max
o . HO; 1 kHz: Uses the 0 dB data
Total harmonic distortion rate ind the 20 kHz-LPF (in the AD725D). 0.015 0.018 %
O, RCHO; 1 kHz: Uses the -60 dB data
Dynamic range t, the 20 kHz-LPF (in the AD725D), and 85 90 dB
e A filter.
LCHO, RCHO; 1 kHz: Uses the —0 dB data
Signal to noise ra; input, the 20 kHz-LPF (in the AD725D), and 87 92 dB
: the A filter.
LCHO, RCHO; 1 kHz: Uses the 0 dB data
Cross talk input and the 20 kHz-LPF (in the AD725D). 7 82 dB
Note: Me, mode in the Sanyo one-bit D/A converter block reference digital attenuator circuit.

©) Analog output
Leh(Reh)

AD7452

No. 5692-6/32
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Figure 1 Command Inp
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Figure 3 Subcode Output
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CQcK
'RCQ
RWC
tpsy || tPHD
CONT2
CONT3/SBCK
CONT4/SFSY
CONTS/PW
tRAC

SQOUT (RSFES) { ConT2 X CONT3 X CONT4 X

Figure 4 General Port Inpu
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AQ7457
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Description of Pins

z:: Nzlr:e /10 Function
DEFI | Defect detection signal (DEF) input. When not used, must be connected to 0 V.

2 TAI | Test input. Equipped with internal pull-down resistor. Must be conn
3 PDO O External VCO control phase comparator output. :
4 VVss P For the PLL Internal VCO ground. Must be connected to 0 V.

5 ISET Al PDO output current adjustment resistor connection.

6 VVpp P Internal VCO power supply.

7 FR Al VCO frequency range adjustment

8 Vss P | Digital system ground. Must be connected to 0 V.

9 TESCLK | Test clock input. Must be connected to VDD.

10 TESA | Test operation mode control input. Must be connected to VDD!

11 TESB | Test operation mode control input. Must be connected to V

12 TESC | Test operation mode control input. Must be connected te"VDD.

13 TESGB | Test operation mode control input. Must be connecteg k

14 TEST5 | Test input. Equipped with internal pull-down resist

15 CS | Chip select input. Equipped with internal pull-do) e connected to O V.
16 TESTH | Test input. Must be connected to 0 V.

17 EFMO O | Forslice EFM signal output.

18 EFMI | level control. | EFM signal input.

19 TEST2 | Test input. Equipped with internal p

20 CLV* o

o cLV- 0 Disk motor control output. Can

= |ve O oo™

23 HFL

24 TES

25 TOFF

26 TGL

27 JP*

28 JP~

29 PCK

30 FSEQ

Continued on next page.
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Continued from preceding page.

ZI:_ NZ:‘:e /0 Description
General I/0O pin 3. This controls the commands from the microcontroller. This pin is

34 CONT3/SBCK I/0 | the subcode read clock input (SBCK). When not used, either set this as an input po
this as an output port and leave it open.
General I/O pin 4. This controls the commands from the microcontroller. This pi

35 CONT4/SFSY I/0 | the subcode frame sync signal output (SFSY). When not used, either set thi
V, or set this as an output port and leave it open.
General I/O pin 5. This controls the commands from the microcontrolle!

36 CONTS/PW I/0 | the subcode P, Q, R, S, T, U, V, W output (PW). When not used, eithe:
0V, or set this as an output port and leave it open.

37 SBSY O | Subcode block sync signal output.

38 TEST3 | Test input. Equipped with an internal pull-down resistor. Must

39 DOUT O | Digital output. EIAJ format.

40 TEST4 | Test input. Equipped with an internal pull-down resistor. M

41 16M O | 16.9344 MHz output.

42 4.2M O | 4.2336 MHz output.

43 EFLG O | C1, C2, one error, two error error correction moni

44 FSX O | 7.35 kHz sync signal output (frequency divide

45 EMPH O | Deemphasis monitor output. When high lev,

46 C2F O | C2 flag output.

47 TOUT O | Test output. Under normal operation,

48 MR1 | DRAM switch: high : 1M, low : 4M

49 TESE | Test input. Must be connected

50 TESD | Test input. Must be connecte:

51 MUTESL O

52 LVpp P

53 LCHO AO

54 URVss P For the one-bit D/A

55 RCHO A0 converter

56 RVpp

57 MUTER

58 XVDD

59 XOouT

60 XIN

61 XVSS

62 RWC

63 COIN

64 | CQCK

65 SQOUT

WRQ

Continued on next page.
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Continued from preceding page.

z: Nzlr:e 110 Description
70 MMCO O | Remaining DRAM output.
71 MMCA1 O | Remaining DRAM output.
72 MMC2 O | Remaining DRAM output.
73 MMC3 O | Remaining DRAM output.
74 OVF O | DRAM write terminated. (An RZP pulse is output when there is an overflo
75 CNTOK O | Data contact point detection complete signal: low— high: detection complet
76 WOK | DRAM write enable signal input: high: write enable. ‘
77 PAUSE IN | Pause signal input: high: pause.
78 NGJ O | C2F data contact point detection start signal: low — high: detectio
79 EMPN O | Remaining DRAM alarm output: low: memory low.
80 SHOCK | C2F shock detect pause signal input: low: pause shock detecti
81 DRAMS3 /0 | DRAM data bus
82 DRAM2 /0 | DRAM data bus
83 DRAM1 /O | DRAM data bus
84 DRAMO /0O | DRAM data bus
85 OE O | DRAM control signal.
86 WE O | DRAM control signal.
87 |CAS O | DRAM control signal.
88 RAS O | DRAM control signal.
89 AD9 O | DRAM address bus
90 AD8 O | DRAM address bus
91 AD7 O | DRAM address bus
92 AD6 O | DRAM address bus
93 AD5 O | DRAM address bus
94 Vss P | Digital system grouny
95 AD4 O
96 AD3 O
97 AD2 (0]
98 AD1 O
99 ADO O
P

No. 5692-11/32
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Pin Applications

1 The HF Signal Input Circuit

17] EFMO

— | —"\W\—
{sic S
VREF
HF Signal —{ } 18 EFMI
2 The PLL Clock Playback Circuit
VDD Frequency le— EFM(NRZ)

and phase
comparator

Charge pump

Pin 3: PDO

Pin 18: EFMI, Pin 17: EFMO, Pin 1: DEFI, and Pin 20: CLV*

an EFM signal (NRZ),

When an HF signal is input to the E
sliced at the optimal levels, is obt:
As a countermeasure against def

is only enabled when th

other words, when thes

ies be separated by a
line.

ipped internally, and the PLL circuit is
esistors and external capacitors. The
current for the charge pump. The PDO is
CO circuit, and the FR is the resistor that
uency range of the VCO.

C1 = 0.1 pF (standard speed)
C1 =0.047 pF (2x speed)
C2=0.1pF

No. 5692-12/32
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5 The Servo Command Functions Pin 62: RWC, Pin 63: COIN, Pin 64: CQCK

Various commands can be executed by setting RWC to high and by inputting the command from COIN synchronized

with the CQCK clock. The commands are executed beginning with the falling edge of RWC

Focus start

Track jump

Mute control Single-byte commands
Disk motor control

Other control

Track check ———— Two-byte command (two sets of RWC

Digital attenuator

General port 1/O settings j— Two-byte commands (once set o

(1) Single-byte Commands

TTTTTITTT]
LgB M/gB

J

v
Data ($08 to $FE), command ($FF)
A07461

ation and setting the general I/O port)

L

LT
7

MSB
J

HEEEEREE
7 7

LSB MSB
N J

Y v
Data Commands ($81 to $87, $DB, $DC)
A07462
Code COMMAND RES = low
$EF Command input noise reduction mode
$EE Resets the command input noise reduction mode. O

This command makes it possible to reduce the noise that is mixed into the CQCK clock. This is effective for noise of

less than 500 ns; however, the CQCK timing must be set to have 1 ps or more for twr, twy, and tgy.

No. 5692-13/32
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6 The CLV Servo Circuit Pin 20: CLV+, Pin 21: CLV-, Pin 22: V/P

Code COMMAND RES = low
$04 DISC MOTOR START (Accelerate)

$05 DISC MOTOR CLV (CLV)

$06 DISC MOTOR BRAKE (Decelerate)

$07 DISC MOTOR STOP (Stop) O

CLV" is the signal for accelerating the disk in the forward direction, while CLV™ i
disk. Depending on the commands from the microcontroller, one of the followm ‘
decelerate, CLV, or stop. The CLV" and CLV™ outputs for each mode are as

MODE CLv* CLV™
Accelerate high low
Decelerate low high

CLV Pulse output Pulse output
Stop low low

DISC MOTOR

(1) The CLV Mode

In the CLV mode the
derived by exerting thi

@

COMMAND RES = low
DISC 8 cm Set
DISC 12 cm Set O

When the internai mode is the rough servo, the CLV control gain for the 8 cm disk can be reduced by 8.5 dB from the
level for the 12 cm disk.

No. 5692-14/32
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(3) Switching the Phase Control Gain

Code COMMAND RES = low
$B1 CLV phase comparator 1/2 frequency division.

$B2 CLV phase comparator 1/4 frequency division.

$B3 CLV phase comparator 1/8 frequency division.

$BO CLV phase comparator, no frequency division. O

By changing the frequency division value of the first-stage frequency divider of thg'|

arator it is pessible to
change the phase control gain. \

7.35kHz
PCK/588
(4) The CLV 3-state Output
Code COMMAND
$B4 CLV 3-state outp
$B5 CLV 2-state output (traditigha

The CLV 3-state output command

cause the spindle gain to fall by 6,dB, it will be

Acceleration Deceleration

AQ7465

No. 5692-15/32
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(5) The Internal Brake Mode

Code COMMAND RES = low
$C5 Internal Break ON

$C4 Internal Break OFF O
$A3 Internal brake control

$CB Internal brake continuous mode

$CA Internal brake continuous mode reset O
$CD Internal brake TON mode

$CC Internal brake TON mode reset O

The internal brake mode is turned on by inputting the internal brake on com
the brake command ($06) is executed it becomes possible to monitor th
WRQ pin.

* In this mode, the status of deceleration of the disk is determined by cg
single frame, and the CLV™ is low if the number of EFM signals i
put to high as the break complete monitor. The microcontroller i
WRQ signal is high, and thus brings the disk to a complete sto

‘M signals in a
WRQ signal is

internal break control command ($A3) to change the EF
* In the TOFF output inhibited mode ($CD), TOFF is ¢

EFM signal

$06 command

cLv— |
WRQ |
AD74686
* When there is a loss of n internal break command it will be necessary to reissue the

* Because there is a 1
(scratched disk

‘conjunction with the microcontroller is recommended.

n it is possible to monitor the disk deceleration status at the WRQ Pin
mand ($06) in this DSP. However, if another command is executed

e command will be aborted. When you wish to prevent the function from

nt modes have been provided.

COMMAND RES = low
; "he new track count (a combination of TES and HFL). O

e conventional track count (direct count of the TES signal).

The conventional track counter uses the TES signal itself as the internal track counter clock. In the new track count
method, however, the TES signal is combined with the HFL signal to reduce the amount of noise, producing a more
accurate track count through reducing the number of miscounts due to noise in the rising edge and falling edge of the
TES signal. However, when the HFL signal is absent because of dust, scratches, etc., there is the danger that there
will be no track count pulse, and thus caution is required when using this method.

No. 5692-16/32
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(2) The TJ Command

Code COMMAND RES = low
$A0 The conventional track jump O
$A1 The new track jump.
$11 1 TRACK JUMP IN #1
$12 1 TRACK JUMP IN #2
$31 1 TRACk JUMP IN #3
$52 1 TRACK JUMP IN #4
$10 2 TRACK JUMP IN
$13 4 TRACK JUMP IN
$14 16 TRACK JUMP IN
$30 32 TRACK JUMP IN
#15 64 TRACK JUMP IN
$17 128 TRACK JUMP IN
$19 1 TRACK JUMP OUT #1
$1A 1 TRACK JUMP OUT #2
$39 1 TRACK JUMP OUT #3
$5A 1 TRACK JUMP OUT #4
$18 2 TRACK JUMP OUT
$1B 4 TRACK JUMP OUT
$1C 16 TRACK JUMP OUT
$38 32 TRACK JUMP OUT
$1D 64 TRACK JUMP OUT;
$1F 128 TRACK JUMP QX
$16
$OF
$8F
$8C
$21
$20 O
JP—(+)
JP+ (=)
(Brake period) I
l—_
(JP pulse
|

A07467

herated (period b), after which the specific jump is completed after the brake period
period the beam slip direction is detected through the TES and HFL inputs, and the

* The TOFF pi nly low when the CLV mode is active when related to the disk control mode, and this terminal is
high during start, stop, and break control. Moreover, the TOFF pin can be turned on and off independently using
commands. However, the disk motor control is only enabled when the CLV mode is active.

No. 5692-17/32
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(3) The TJ Mode

The relationships between the acceleration pulse, deceleration pulse, and brake interval are as shown in the table

below.
When in the conventional track jump mode
Command
a b c
1 TRACK JUMP IN (OUT) #1 233 ps 233 ps 60 ms
0.5 TRACK
1 TRACK JUMP IN (OUT) #2 JUMP period 233 s 60 ms
0.5 TRACK This period
1 TRACK JUMP IN (OUT) #3 JUMP period 233 s does not exist
0.5 TRACK 60 ms TOFF =“L" s TOFF ="
1 TRACK JUMP IN (OUT) #4 JUMP period 233 s during period C ring period C
2 TRACK JUMP IN (OUT) None 60 ms
2 TRACK
4 TRACK JUMP IN (OUT) JUMP period 466 s 60 ms 60 ms
9 TRACK 7 TRACK
16 TRACK JUMP IN (OUT) JUMP period JUMP period 60 ms
18 TRACK 14 TRACK .
32 TRACK JUMP IN (OUT) JUMP period JUMP period conventional mode.
36 TRACK 28 TRACK .
64 TRACK JUMP IN (OUT) JUMP period JUMP period the conventional mode.
72 TRACK 56 TRACK . .
128 TRACK JUMP IN (OUT) JUMP period JUMP period as in the conventional mode.
TOFF is high during the period ovél

256 TRACK JUMP IN (OUT)

which 256 tracks elapse and

and b are not produced.

TRACK JUMP BRAKE

Thereisnoaorb

mode using an external circuit.
Although in the 2TRACK JUMP IN (OUT,

period C has been changed to 60 ms

Same as in the conventional mode.

Same as in the conventional mode.

28

27

Slip detector

JP=

High during the brake interval

Pt

AQ7468

rather because the mode is such that the TES signal is

period (period c) did not exist for the LC78620E/21E/25E ICs, in this IC

No. 5692-18/32




LC78626E

The THLD Signal is generated on the LA9230M, 9240M Series side, and causes the tracking error signal to be held
during the JP pulse period.

* The Tracking Brake

The relationship between the TES, HFL, and TOFF signals during the track jump perio n below. The

pitted area, TOFF becomes high, and as the beam sweeps from the pitted area to
low in the gain-enhanced state (TGL low), and the brake is applied.

TES (when moving towards the outside) | I | [

TES (when moving towards the inside) I

HFL

IND
TOFF output ——] l——_|

S

(4) The JP 3-state Output

Code COMMAND
$B6 JP 3-state output
$B7 JP 2-state output (conventi

Using the JP 3-state command, the track ju
increased on the servo side because the

ngle pin, however, the gain must be

2-state output

A07470

mber of desired track checks = the number of track checks input — 1

U nipgs
il 11

7 7 T
Track check  Binary input of the desired Double byte Brake command
In/Out command number of tracks + 1 command reset

Track check ,/-I____
WRQ 7\| l \
7

Rising edge at the Goes low when the track
number of tracks/2 check is complete. AGTAT

No. 5692-19/32



LC78626E

When the desired number of tracks is entered as a binary number, the track check operation begins with the falling
edge of the RWC.

During the track check the TOFF pin becomes high and the tracking loop turns off, and thus there is the need to
provide a feed to the feed motor.
When the track check In/Out commands are entered, the WRQ signal changes from the subgod
that it is during normal times to become the track check monitor. This signal becomes hi

of tracks have been checked, and becomes low when the check is complete. The mic
signal has become low and determines that the check has been completed. ;
If the two-byte reset command is not entered, the track check operation begins a
advance 20,000 tracks, then a single 201 track check code would be sent and ¢
been counted, then there have been 20,000 track checks.

When the track check is performed, the brake command is used to lock thy

standby monitor

The Error Flag Output Pin 43: EFLG, Pin 44: FSX

CHt

le
i<
FSX I
pu
1 correction | |

2 correction

EFLG <
Correction
function

No errors

-

A07472

The FSX is the 7.35 kHz frame sync s
error correction status is output to E
that appear in the EFLG signal.

The Subcode P, Q and
Pin 37: SBSY

pin changes with the rising edge of SBCK. When no clock is applied to
18 a signal that is output for each subcode frame, and the falling edge of
(P to W) output is in standby. The subcode data P is output at the falling

L

felofrfsfrJulvTw]loTe

AD7473
SBSY is a'sigr
falling edge indic
format).

t for each subcode block. This signal becomes high during sync signals SO and S1, and its
the end of the subcode sync signal and the beginning of the data in subcode block (in ETAJ

S0 | st | s2 | s3 | s
!, /!\ * 4/ >|' 4\!/55)!(86 596*597\!/30)!(31 Lsz

SBSY _I_——_l SS r—L__

AQ7474
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10 The Subcode Q Output Circuit Pin 66: WRQ, Pin 62: RWC, Pin 65: SQOUT, Pin 64: CQCK, Pin 15 CS

Code COMMAND RES = low
$09 ADDRESS FREE
$89 ADDRESS 1 O

It is possible to read the subcode Q from the SQOUT pin by inputting a clock into the
subcodes, the “Q” signal is useful in accessing musical selections, in displays, etc.
has been passed and the address in the subcode Q format is “1.” (See Note 1.) Wh
high level, it can transmit a CQCK signal to read the data from SQOUT in the
transmission begins, data changes in the internal registers of the DSP are inhi
completed its read, RWC temporarily goes high, enabling data updating.
goes low after being high for 11.2 ms, the CQCK input starts during the i

read beginning with the least significant bit.

Note 1: This conditions is ignored if an address-free command is sent

CONT |

ADR

TNO

INDEX (POINT)

MIN

SEC

FRAME

ZERO

AMIN (PMIN)

ASEC (PSEC)

AFRAME (PFRAME)

¢ read-in area.

[

A07475
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11 The Bilingual Function

Code COMMAND RES = low
$28 STO CONT O
$29 Lch CONT
$2A Rch CONT

* At reset or when a stereo command ($28) has been entered, Lch and Rch are output

12 Deemphasis Pin 45: EMPH

Of the subcode Q control data, the pre-emphasis On/Off bit is output fromy
deemphasis circuit within this IC is activated, and the D/A converter o

13 The Digital Attenuator

It is possible to apply digital attenuation to the audio data by seffing the
two byte command synchronized with the CQCK clock.

Code COMMAND
$81 ATT DATA
$82 ATT 4STEP
$83 ATT 4STEP
$84 ATT 8STEP
$85 ATT 8STEP
$86 ATT 16S
$87 ATT

it is necessary to directly set the
order to produce a sound. The at
microcontroller commands.

g the direct set (ATT DATA SET) command in
nge from O0H to EEH (239 different levels) by the

This two byte command i
be set once, and it is no

y. When new data is entered during the transition, then the target value is approached from
ct at that time. Caution is required when using the step-up/step-down commands at this time.
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LRSY LIR|LIR|L{R|L|R
44.1 kHz (normal speed), 88.2 kHz (double speed)

=

i

4STEP DOWN
ATT DATA" |
Start
) ATT DATA
The audio output level = 20 log —100H [dB]

Because, for example, the time that it would take to increase the
step-up command would be as calculated below, this amount of
level command:

238 level x 4 Step-up

44.1 kHz (LRSY)
* In order to prevent noise due to arithmetic overflo
prohibited. \

14 The Mute Output Pin 51: MUTEL, Pin 57:
When the Mute control (MUTE — dB: $03
“0” for a specified amount of time, then th
immediately goes low.

15 The C2 Flag Output Pin 46: C2F
C2F is an 8-bit unit flag that indicat

16 The Digital OUT Output Circ
This is the digital audio interf:
output through the MUTE ciry
transformer directly.

AlJ format. This signal is interpolated, and the signal is
equipped with an internal driver, it can drive a

Code RES = low
$42 O
$43
$40 O
$41
(@)

ol. (When this is done, the audio output is put into mute mode.) The ROMXA-RST
pin to the audio data output mode which is subject to interpolation and mute control.

17 The Mute
Code COMMAND RES = low
$01 MUTE 0 dB
$03 MUTE - dB o

The sound level can be muted (MUTE — dB) by the entry of the commands above. Because zero cross mute is used,
there is little noise during this operation. The zero cross determination is made in the range where the most significant
7 bits are all “1” or all “0.” Because the MUTE~12 dB command ($02) that was found in the LC78620E and 78621E
has been deleted, the digital attenuator is used and ATT DATA = 60 ($3C) is set.
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18 The Interpolation Circuit
If, when the error correction circuit cannot correct an error, the erroneous audio data is output without any correction,
the result would be excessive noise. In order to reduce this noise, the erroneous data is replaced with a linear
approximation based on the correct data on either side of the incorrect data. When there are or more C2 flags, the
previous data level is held. However, when new data is output after two or more continu then a linear
approximation is made based on the correct data and the held value that is two points e
replaced with this linear approximation.

: Correct data

: Flagged data

. Interpolated data
: Held at the previous value. ..

> @ X O

AD7478

(1) When there is an error in one place (2) Wh . rors in this example).

19 The General I/O Ports Pin 33: CONT2, Pin 34: CONT3
The four signal lines, CONT2 to CONTS, have I/O port: ings ar als at the time of reset.

Unused ports must either be connected to ground or set , pins 35 and 36 are pins that are
) and the subcode output pin

Code
$DD
$DB
$DC

Code
$F6
$F7

*

operations.

X(m)x CONT2 X CONT3 X CONT4 X CONTS x

AQ7479

These ports can each be set individual as control output ports by the port I/O set command. The ports are selected by
the lower four bits of a single byte. Starting with the least significant bit, these four bits of this single byte data
correspond to CONT2, CONT3, CONT4, and CONTS. The command uses a two-byte command format (RWC1 set).
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| Single-byte data+$DB |  PORTI/OSET |
dn=1: Set CONTn to be an output pin
dn=0: Set CONTn to be an input pin.
Wheren=2to 5

The ports that are set to output pins then they can independently output either high or low
of the single byte of data correspond to the respective ports. Starting with the least si
data, the bits correspond to CONT2, CONT3, CONT4, and CONTS5. The comman
(RWCT set). ‘

| Single-byte data + $DC | PORT OUTPUT |

dn=1: Outputs a high level from the CONTn that is set to being
dn=0: Outputs a low level from the CONTn that is set to bein

20 The Clock Oscillator Pin 60: XIN, Pin 59: XOUT

Code COMMAND

$8E OSC ON

$8D OSC OFF

$CE XTAL 16M

$C2 Normal speed playback
$CH Double speed playba

By connecting a 16.9344 MHz oscillator to thesg erves as the time base.

The OSC OFF command is a command to s B or and the VCO oscillation. Moreover,
depending on the command, double spe

i

=
60 59
R
Oscillator
0
Cin J;

Cout
l ci)

XIN XOuT
(

d
(C2)

A07480

Load Capacitance Dumping Resistance
C1/C2 (C1=C2) Rd
6 pF to 10 pF (+10%) 0Q
15 pF (+10%) 100Q (+10%)
30 pF (Internal type) 47Q (£10%)

21 The 16M and4.2M Pins Pin 41: 16M, Pin 42: 4.2M
When using double speed/normal speed playback mode, a 16.9344 MHz signal will be output from the 16M pin after
the external crystal oscillator 16.9344 MHz. A 4.2336 MHz will be output constantly from the 4.2M pin, forming a
LA9230/40 Series LSI system clock. When OSC is OFF, both terminals are constantly either high or low.
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22 The Reset Circuit Pin 69: RES
When the power supply is turned on, first set this pin low and then set it to high. The muting is set to —codB and the
disk motor is set to stop.

CLV servo relationship START STOP BRAKE
Muting control 0dB
Subcode Q address parameter Address1 Address Free

Track jump mode New

Track count mode Conventional New

Digital attenuator DATAO DATA O0H to EEH
osc oFF
Playback speed Normal speed Double speed

Digital filter normal speed ON OFF

When the RES pin is low, then the statuses found in the boxes:al

M, and, depending on the address control, the EFM modulation
es as the buffer memory capacity. Moreover, normally this buffer

frequency division

tandard frequency division

Backwards frequency division

+4 or greater Forces transition to + 0
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(2) C1 and C2 Corrections
Data that has been EFM modulated is written to the internal RAM, the jitters are absorbed, and then, the following
processes are performed with uniform timing through the crystal oscillator clock. First, there is error checking and
correction as the C1 block, the C1 flag is determined and written to the C1 flag register. Next; error checking and
corrections are performed as the C2 block, and the C2 flag is determined and written to th )

C1 Check Correction and Flag Process
No error Correction not required/flag is reset
1 error Correction performed/flag is reset
2 errors Correction is performed and flag is set

3 or more errors Correction is not possible and flag is set

C2 Check Correction and Flag Process
No error Correction not required/flag is reset
1 error Correction performed/flag is reset
2 errors See the C1 flag. (Note 1)

3 or more errors See the C1 flag. (Note 2)

Note: 1. If the error position determined by the C2 check matches the C1 flag, then the ¢ flag is reset. However, when
there are seven or more C1 flags, then there would be the risk of an erron ! is performed and the C1 flags
become C2 flags. When one of the error positions match, but another iti | rrection can be performed. Moreover,
when there are five or less C1 flags, then the C1 check is thought to b § is set. When there are six or more, the
error correction is not possible and they are handled together, so th : When none or the error positions match,
naturally error correction cannot be performed, and when the nu may be errors even in the data that was
deemed OK by the C1 check, and thus the flag is set. In other ca as they are.

2. When it is determined that error correction is not possible be en naturally error correction cannot be
performed and when the number of C1 flags is two or less, ¢ the C1 check may contain errors, and thus the

C2F, Pin 66: WRQ, Pin 65: SQOUT
The anti-shock function of this IC read.

‘can be stored will be approximately 2.4 seconds (1M) or
of DRAM, the MR1 might have to be set. (See the table.)
ritten to the external DRAM and then read at normal speed

ne high, it places the WOK pin low and in order to find the point at
" point below) the system must perform a track jump. The

M was full, and writing to the DRAM is terminated. In this case, the microcontroller should
ess as if the DRAM had become full.

perform the

The Setting pins

Pin High Low
FMT Anti-shock mode: ON Anti-shock mode: OFF
MR1 1M bit (256K x 4 bit) DRAM 4M bit (1M x 4 bit) DRAM
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A Schematic of the timing of the various signals during the anti-shock operations are shown in the figure below.

WOK [ | | | I R
CNTOK f ] ]
OvF [1
corF T
T P
Beginning of L point search L point because of shock  Track jump L point because the BRAM

L point is found. Beginning of writing to the DRAM

26 Anti-shock Independent Reset

low. The reset is released by setting this pin high. Furthermore,
commands, the ASRES pin must be tied low (connected to 0

Code COMMAND
$F4 Independent reset disable (release)
$F5 Independent reset enable/inrush,
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27 Table of Commands

Commands with blank columns: Commands that can not be used. Commands with asterisk marks: Commands that
are latched (i.e. mode set commands).

Commands marked with @ signs: Commands that are shared with the ASP (LA9240M, etc,)

parentheses: Commands that are exclusive for the ASP (reference).

Commands marked with % signs: Commands changed or added from the LC78622E.

Commands in

$00| (ADJ. RESET) $20| * TJ-time TOFF “L” $40| * UBIT ON
$01| * MUTE 0 dB $21| * TJ-time TOFF “H” $41| * UBIT OFF
$02 $22 | * New Track Count $42 | * DOUT ON
$03| * MUTE —=dB $23| * Old Track Count $43| * DOUT OFF
$04 | * DISC MTR START $24 $44
$05| * DISC MTR CLV $25 $45
$06 | * DISC MTR BRAKE $26 $46
$07 | * DISC MTR STOP $27 $47
$08| @ FOCUS START #1 $28| * STO CONT $48
$09 | * ADDRESS FREE $29| * LCH CONT $49
$0A $2A| * RCH CONT $4A
$0B $2B
$0C $2C
$0D $2D
$OE $2E * DF normal speed “OFF”
$0F | * TRACKING OFF $2F $6F | * %DF normal speed “ON”
$10| 2TJ IN $30| 32TJ IN $70
$11| 1TJIN #1 $31| 1TJIN #3 $71
$12[ 1TJIN #2 $32 $72
$13| 4TJ IN $33 $73
$14| 16TJ IN $34 $74
$15| 64TJ IN $35 $75
$16| 256 TC $36 $76
$17| 128TJ IN $37 $77
$18| 2TJ OUT $78
$19| 1TJ OUT #1 $79
$1A| 1TJ OUT #2 1TJ OUT #4 $7A
$1B| 4TJ OUT
$1C| 16TJ OUT
$1D| 64TJ OUT
$1E
$1F| 128TJ OUT

In the DISC

the WRQ pif1,
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Commands with blank columns: Commands that can not be used.Commands with asterisk marks: Commands that are
latched (i.e. mode set commands).
Commands marked with @ signs: Commands that are shared with the ASP (LA9240M, etc.). Commands in
parentheses: Commands that are exclusive for the ASP (reference).

Commands marked with % signs: Commands changed or added from the LC78622E.

$80 $A0| * Old Track Jump $COo
$81| * ATT DATA SET $A1| * New Track Jump $C1| * Double speed playback
$82| * ATT 4STP UP $A2| FOCUS START #2 $C2| * Normal speed playba
$83| * ATT 4STP DOWN $A3| * Internal Brake CONT $C3
$84 | = ATT 8STP UP $A4 $C4| * Internal BRAKE OF
$85| * ATT 16STP DOWN $A5 $C5/ * Internal BRAKE/ON
$86 | * ATT16STP UP $A6 $C6
$87| * ATT 16STP DOWN $A7 $C7
$88 | * CDROMXA $A8| * DISC 8cm SET $C8
$89| * ADDRESS 1 $A9| * DISC 12cm SET $C9
$8A $AA $CA
$8B| * ROMXA RST $AB $CB
$8C| TRACK JMP BRAKE $AC| * PLL DIV OFF
$8D| * OSC OFF $AD| * PLL DIV ON
$8E| * OSC ON $AE * Command noise OFF
$8F | * TRACKING ON SAF * Command noise ON
$90 | (* F.OFF.ADJ.START) $BO * @ TRACK CHECK (2BYTE DETECT)
$91| (* F.OFF.ADJ.OFF) $B1
$92| (* T.OFF.ADJ.START) $B2
$93| (* T.OFF.ADJ.OFF) $B3
* % Anti-shock part independent
$94| (* LASER ON) $B4 reset disable/rielease P
$95| (* LSR.OFF/F.SV.ON) $B5 "7 Artishock part Idependent
$96 | (* LSR OFF/F.SV.OFF) $B6 * % PW output enable
$97 | (* SP.8cm) $B7 * % PW output disable
$98| (* SP.12cm) * @ TRACK CHECK OUT (2BYTE DETECT)
$99 | (* SP.OFF) $F9
$9A/| (* SLED ON) $FA
$9B| (* SLED OFF) * PORT OP.ED SET $FB
$9C| (* EF.BAL.START) * PORT DATA SET $FC
$9D| (* T.SERVO OFF) PORT READ $FD
$9E| (* T.SERVO ON) $FE| @ NOTHING
$9F $FF| * @ 2BYTE CMD RESET

After the PLE PIV
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28 Sample Application Circuit
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29 Comparison of CD-DSP Functions

Function Model Lfgggé:\fg LC78621E LC78622E LC78624E LC78625E LC78626E LC78630E
EFM-PLL Paired with Internal VCO Internal VCO Internal VCO Internal VCO Ifiternal VCO Internal VCO
LA9210M FR = 1.2kQ FR =1.2kQ FR =1.2kQ FR =1.2kQ =5,1kQ FR = 1.2kQ
RAM 16k 16k 16k 16k 16k 18k
Replay speed 2x (4x) 2x 2x 4x
Digital out O O O
Interpolation 4 4 2
Zero cross mute © © ©
—12dB, —» —12dB, —»© —0

Level meter peak search x O X
Bilingual x O
Digital attenuator x O O
Digital filter 2fs 8fs 2fs
Digital Deemphasis O )

Qutput 2 2 2
General Ports o) N N 2+ @
VCD compatible x x O
Anti-shock I/F x O O
Anti-shock controller x x x
CD text X x x
CD-ROM I/F O (@) O
One-bit D/A converter x O O
L.P.F x x x
Power supply voltage 45t055V 36t055V 3.0t05.5V 3.0t05.5V 36t055V
Package QFP64E QFP80E QFP80E QFP100E QFP8OE

“ECTRIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of January, 1998. Specifications and information herein are subject to
change without notice.
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