Ordering number : EN5995

CMOS IC

LC78626KE
SA////WY O DSP for Compact Disk Players

Overview « The EFM signal i

The LC78626KE is a monolithic compact disk player symbolic data.
signal processing and servo control CMOS IC equipped * The demodul
with an internal anti-shock control function. Designed for and outp
total functionality including support for EFM-PLL, and general
one-bit D/A converter, and containing analog low-pass
filter, the LC78626KE provides optimal cost-performance
for low-end CD players that provide anti-shock systems
by eliminating as many unnecessary features as possible.
The basic functions provided by this IC include
modulation of the EFM signal from the optical pick-up
deinterleaving, detection and correction of signal erro
prevention of a maximum of approximately 38 second
skipping, signal processing such as digital filtering (w

the CRC check, it is
through a serial

orb +4 frame’s worth of jitter
in the disk rotation speed.
M signal is unscrambled to a
and deinterleaving is performed.
Continued on next page.

. [LC78626KE]
Functions

e When an HF signal is input, it i
and converted to an EFM signa
with the internal VCO and
an average frequency of
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nd/or material damage. Consult with your SANYO representative nearest you before using
‘O products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.
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LC78626KE

Continued from preceding page.

« Error detection and correction is performed, as is a flag
process. (Cl: two error/C2: two error correction
method.)

e The C2 flag is set after referencing the C1 flag and the
results of the C2 check, where the signal from the C2
flag is interpolated or held at its previous level. The
interpolation circuit uses double interpolation. When
there are two or more C2 flags in a row, the previous
value is held.

Command (such as track jump, start focus, disk motor

start/stop, muting on/off, track count, etc.) is are

executed after they are entered from the microprocessor.

(An 8-bit serial input is used.)

 The digital output is equipped internally.

« High speed access is supported through discretionary
track counting.

» Using the 8x oversampling digital filter, D/A converter
signals with improved continuity of output data are
produced.

Pin Assignment

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
Internal digital deemphasi
Uses 0 cross mute.
Bilingual compatibil
General I/O por
exclusively, wi
Up to 38 seco
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Equivalent Circuit Block Diagram
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Specifications
Absolute Maximum Ratings at Ta = 25°C, Vgg = 0V
Parameter Symbol Conditions Ratings Unit
Maximum power supply voltage Vpp max \
Input voltage ViN
Output voltage Vout
Allowable power dissipation Pd max
Operating temperature range Topr
Storage temperature range Tstg °C
Allowable Operating Range at Ta = 25°C, Vgg = 0V
- Ratings .
Parameter Symbol Conditions ~ Unit
max
Vop! Vpp, XVpp, LVpp, RVpp, VVp 26 v
ATT/DF/DAC to the normal spe
Power supply voltage Voup Voo, XVop, LVop, RVop, Wi z 2o y
ol iy o | v
Input high-level voltage Vi Voo v
Vin3 Vbp Vv
Vi1 0.3 Vpp v
Input low-level voltage Vi2 0.4 Voo v
I 0.2 Vpp \
Data setup time tsu ns
Data hold time tup ns
High level clock pulse width ns
Low level clock pulse width 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 ns
Port input data setup time ) IT5, RWC: Figure 4 400 ns
Port input data hold time NT5, RWC: Figure 4 400 ns
Port input clock setup time | RWC, CQCK: Figure 4 100 ns
Port output data delay time CONTZ to CONTS5, RWC: Figure 5 1200 ns
EFMI: slice level control, Vpp = 3.0 V 0.8 Vp-p
nput level iil\i: C coupling input 1.0 Vp-p
Range of operating frequencies EFMI 10 MHz
! XIN, XOUT 16.9344 MHz
5°C, Vpp =32V, Vgg = OV
. Ratings )
Symbol Conditions - Unit
min typ max
oo Vpp, XVpp, LVpp, RVpp, VVpp: 14 20 mA

Vpp = 3.0 to 3.4 V with normal playback

DEFI, EFMI, HFL, TES, RWC, COIN, CQCK,
it FMT, MR1, MR2, RES, TESD, WOK, 5 A
IH PAUSE IN, SHOCK, TESCLK, TESA, TESB, H

TESC, TESGB, TEST1: Vin = Vpp

TAI, TEST2 to TESTS5, CS
ViN=Vpp=36V

15 55 pA

12

Continued on next page.
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Continued from preceding page.

. Ratings )
Parameter Symbol Conditions - Unit
min typ max
DEFI, EFMI, HFL, TES, RWC, COIN, CQCK,
FMT, MR1, MR2, RES, TESD, WOK,
Input low-level current I PAUSE IN, SHOCK, TESCLK, TESA, TESB,
TESC, TESGB, TAI, TEST1 to TEST5, CS :
ViN=0V
EFMO, CLV*, CLV-, V/P, TOFF, TGL, JP*,
Vonl JP7, PCK, FSEQ, EFLG, FSX, EMPH :
loy=—1mA
CONT2 to CONT5, SBSY, MUTEL, MUTE
Von2 C2F, WRQ, SQOUT, 16M/NGJ, 4.2M, EM
Output high-level current OVF, CNTOK, NGJ : loy = —0.5 mA
Vou3 | DOUT :lpoy=-12mA
Ve OE, WE, CAS, RAS, AD10/CAS
OH DRAM3 to DRAMO : Ioy = —0.5
Von5 | MMCO to MMC3 : loy = —2
Ve 1 EFMO, CLV*, CLV", V/P, F
oL PCK, FSEQ, EFLG, FSX, E
Vor2
Output low-level current
Vor3 0.48 \
VoL4 0.44 \
VoL5 0.96 Vv
lorg1 5 A
Output off leakage current
A
42 4 A
Charge pump output current 5 H
—42 -30 pA
5°C, Vpp =LVpp =RVpp =3.2V, Vg = L/RVgg =0 V
. Ratings )
Parameter Conditions - Unit
min typ max
N CHO; 1 kHz: Uses the 0 dB data .
Total harmonic distortion rate the 20 kHz-LPF (in the AD725D) 0.035 0.038 %o
LECHO, RCHO; 1 kHz: Uses the —60 dB data
Dynamic range ut, the 20 kHz-LPF (in the AD725D), and 81 84 dB
he A filter
LCHO, RCHO; 1 kHz: Uses the 0 dB data
Signal to noise ratio 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) 79 82 dB

Analog output
Lech (Reh)

At11274
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Figure 3 Subcode Output
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CQCK S
tRcQ

RWC
tpsu | | tPHD
CONT2

CONT3/SBCK
CONT4/SFSY
CONT5/PW

IRAC

(RSFES) X conT2 XE)NT:LX7 coNT4

SQOUT

A

A11278

Figure 4 General Port Inpu
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Description of Pins

Vo | name |0 Funcion g
1 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 connected
3 PDO O Internal 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 Vpp.
10 TESA | Test operation mode control input. Must be connected to Vpp.
11 TESB | Test operation mode control input. Must be connected to Vpp.
12 TESC | Test operation mode control input. Must be connected to Vp,
13 TESGB | Test operation mode control input. Must be connected to
14 TESTS5 | Test input. Equipped with internal pull-down resistor. M
15 CcS | Chip select input. Equipped with internal pull-down r —
16 TEST1 | Test input. Must be connected to 0 V. —
17 EFMO (6] For slice EFM signal output Undefined
18 EFMI | level control | EFM signal input —
19 TEST2 | Test input. Equipped with internal pull-down r 1 —
20 CLv* (e} ’
1 cLv- 0 Disk motor control output. Can have i i . Low-level output
o0 ViP o Rough servo/phase control auto ‘ Low-level output
If a low level then phase cont
23 HFL | Track detect signal input. S —
24 TES | Tracking error signal inpu —
25 TOFF Tracking off output High-level output
26 TGL Tracking gain switch; Undefined
27 JP*
28 P Low-level output
29 PCK Low-level output
30 FSEQ Undefined
Ware control on the anti-shock part alone through the anti-shock part
rid ($F4) or the anti-shock only reset enable/inrush command ($F5). Input mode
east significant bit of the general I/O port however, use as a general I/O
O set command ($DB) is executed, the least significant bit is always “0,” and
introls the commands from the microcontroller. When not used, either set this as
tto 0 V, or set this as an output port and leave it open. Input mode

Continued on next page.
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Continued from preceding page.

| e [0 P e
General I/O pin 3. This controls the commands from the microcontroller. This pin is shared.&xclusively with
34 CONT3/SBCK | 1/0 | the subcode read clock input (SBCK). When not used, either set this as an input port an Input mode
set this as an output port and leave it open.
General I/O pin 4. This controls the commands from the microcontroller. This pin is
35 CONT4/SFSY | 1/O | the subcode frame sync signal output (SFSY). When not used, either set this as ast
to 0 V, or set this as an output port and leave it open. 4
General I/O pin 5. This controls the commands from the microcontroller. Thi
36 CONT5/PW | I1/O | the subcode P, Q, R, S, T, U, V, W output (PW). When not used, either set
to 0 V, or set this as an output port and leave it open.
37 SBSY (6] Subcode block sync signal output Undefined
38 TEST3 | Test input. Equipped with an internal pull-down resistor. Must be c —
39 DOUT (@] Digital output. EIAJ format. Undefined
40 TEST4 | Test input. Equipped with an internal pull-down resistor. Mus —
o |1omnos | o [Shesiudon o et o s o
42 4.2M O | 4.2336 MHz output Clock output
43 EFLG (@] C1, C2, one error, two error error correction monit Undefined
44 FSX (@] 7.35 kHz sync signal output (frequency divided f Undefined
45 EMPH (6] Deemphasis monitor output. When high leve Low-level output
46 C2F (@] C2 flag output Undefined
47 TOUT (¢] Test output. Under normal operation, Undefined
48 | MR1 || DRAM switch: high : 1M, low : 4M _
49 MR2 | 1 M: high, low 4 M: low, low 16 M:
50 TESD —
51 MUTESL High-level output
52 | LVpp —
53 LCHO —
54 | L/RVgs —
55 RCHO —
56 RVpp —
57 MUTER High-level output
58 XVpp —
59 XOUuT
60 | XN N
61 XVss —
62 RWC —
63 COIN —
64 |CQCK —
65 SQOUT Undefined
66 WRQ Undefined

FMT

Low-level output

Continued on next page.
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Continued from preceding page.

No. | name |0 Description g
70 MMCO (6] Remaining DRAM output Low-level output
71 MMC1 (6] Remaining DRAM output Low-level output
72 MMC2 (6] Remaining DRAM output Low-level output
73 MMC3 (6] Remaining DRAM output Low-level output
74 OVF (6] DRAM write terminated. (An RZP pulse is output when there is an overflow or a
75 CNTOK (6] 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. —
Shared function pin that functions either as a 16M DRAM address
78 AD10/CAS2| O | signal (CAS2) used when 8M of DRAM (two 4M DRAM chips) is used Undefined
DRAM selection pins MR1 and MR2.

79 EMPN (6] Remaining DRAM alarm output: low: memory low. Low-level output
80 SHOCK | C2F shock detect pause signal input: low: pause shock det: —
81 DRAM3 /0 | DRAM data bus Input mode
82 DRAM2 /0 | DRAM data bus Input mode
83 DRAM1 /0 | DRAM data bus Input mode
84 DRAMO /0 | DRAM data bus Input mode
85 OE (6] DRAM control signal Low-level output
86 | WE O | DRAM control signal High-level output
87 | CAS O | DRAM control signal Undefined
88 RAS O DRAM control signal Undefined
89 AD9 O DRAM address bus Low-level output
90 AD8 O DRAM address bus Low-level output
91 AD7 O DRAM address bus Low-level output
92 AD6 O DRAM address bus Low-level output
93 AD5 O DRAM address bus Low-level output
94 Vss P | Digital system grousi —
95 AD4 O Low-level output
96 AD3 O Low-level output
97 AD2 O Low-level output
98 AD1 O Undefined
99 ADO (6] Undefined

P J—
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Pin Applications
The HF Signal Input Circuit Pin 18: EFMI, Pin 17: EFMO, Pin 1: DEFI, and Pin 20: CLV"*

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

an EFM signal (NRZ),

17 | EFMO

other words, when thes
structured from a ¢

HF Signal —{} 40/50 series ICs.

A11280

The PLL Clock Playback Circuit Pin 3: PDO, Pin 5:

ipped internally, and the PLL circuit is

Frequency
vV [€— EFM(NRZ
. and phase ( )

comparator

Charge pump

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

rame sync signal (the true sync signal) from the PCK matches the timing (the
interpd “d'by the counter. This serves as the sync detect monitor (holding the high level over a

No. 5995-11/34
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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 of RW

* Single-byte commands

LTI TTTTT
7 7

LSB MSB
At least 1 ps

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

J

A11283

on and setting the general I/O port)

L

HEEREEEN
7 7

LSB MSB
N J
Vo

Commands ($81 to $87, $DB, $DC)

A11284

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. 5995-12/34



LC78626KE

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) @)

CLV" is the signal for accelerating the disk in the forward direction, while CLV™ is the/
Depending on the commands from the microcontroller, one of the following four m
decelerate, CLV, or stop. The CLV" and CLV~ outputs for each mode are as show. \

MODE CLV* CLV-
Accelerate High Low
Decelerate Low High

CLV Pulse output Pulse output
Stop Low Low

DISC MOTOR

A11285

* The CLV servo control command
otherwise. The TOFF pin contro}

only when the CLV mode is in effect, and it is high
when the CLV mode is in effect.

 CLV mode

ined to be low) High Low High
ned to be high) Low High High
PWM PWM Low

When the internal 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. 5995-13/34
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» Switching the pha

se 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

change the phase control gain.

frequency division value of the first-stage frequency divider of th

7.35kHz
PCK/588
» CLV 3-state output
Code COMMAND
$B4 CLV 3-state output
$B5 CLV 2-state output (traditional

The CLV 3-state output command
cause the spindle gain to fall by 6.¢

Acceleration Deceleration

A11287

yarator it is possible to

No. 5995-14/34
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 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 the
WRQ pin.

* In this mode, the status of deceleration of the disk is determined by co

high brake operation continues even when the break compl

When noise in the EFM signal causes the deceleration staty
internal break control command ($A3) to change the E
In the TOFF output inhibited mode ($CD), TOFF is 1

EFM signal

$06 command

A11288

* Because there is a 1i
(scratched disks,

COMMAND RE

= low
> 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. 5995-15/34
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¢ The TJ command

JP—(+)
JP+ (=)

(Brake period)

(JP pulse

* The TOFF pin._
high during sta

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 QO
$16

$OF

$8F

$8C TRACK

$21 JP pulse per

$20

L
[
|

A11289

nerated (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

nly low when the CLV mode is active when related to the disk control mode, and this terminal is
, 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. 5995-16/34
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* 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 When in the ack jump mode
Command
a b c
1 TRACK JUMP IN (OUT) #1 233 s 233 s 60 ms
0.5 TRACK
1 TRACK JUMP IN (OUT) #2 JUMP period 233 ps 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"
1 TRACK JUMP IN (OUT) #4 JUMP period 233 ps during period G
2 TRACK JUMP IN (OUT) None
2 TRACK
4 TRACK JUMP IN (OUT) JUMP period 466 ps
9 TRACK 7 TRACK
16 TRACK JUMP IN (OUT) JUMP period JUMP period
18 TRACK 14 TRACK
32 TRACK JUMP IN (OUT) JUMP period | JUMP period
36 TRACK 28 TRACK
64 TRACK JUMP IN (OUT) JUMP period JUMP period
72 TRACK 56 TRACK . .
128 TRACK JUMP IN (OUT) JUMP period JUMP perio as in the conventional mode
TOFF is high during the period o
256 TRACK JUMP IN (OUT) which 256 tracks elapse and pul Same as in the conventional mode
and b are not produced
TRACK JUMP BRAKE There is no a or b peri Same as in the conventional mode

* The 256 TRACK CHECK does not produce
mode is such that the TES signal is counte

motor.

* When the track jump sequence (a, b, ¢

Slip detector

High during the brake interval

A11290

ocess, that command is executed at that instant.
riod c¢), but rather caution is warranted because it is

No. 5995-17/34
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The THLD signal is generated on the LA9230M, 9240M, 9250M Series side, and causes the tracking error signal to
be held during the JP pulse period.

* The tracking brake

hown below. The

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

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) l |

TES (when moving towards the inside) I

HFL

TOFF output I

A11291

« JP 3-state Output

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

A11292

e Track check mode

Code RES = low

$FO

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

o [ U L
1 1] 73 S )

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

Track check /L
WRQ 'pl l&

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

A11293
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*  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 s

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 k
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

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

Cit

le
€
FSX I

1 correction

[

2 correction

EFLG <
Correction
function

No errors

A11294

The FSX is the 7.35 kHz frame sync sign
error correction status is output to EFL
appear in the EFLG signal.

ividing the crystal clock. For each frame, the
the playback by the number of high pulses that

The Subcode P, Q and R to W O

SBCK, Pin 35: SEFSY/CONT4, Pin 36: PW/CONTS3, Pin 37: SBSY
PW is the subcode signal outpu i

Pin36 are, respectively, a general I/O pin and an exclusively
nds from the micro controller. See the item “General I/O
136 ps of the falling edge of SFSY, it is possible to read all

falling edge of this
the falling edge

I

afrlIs]tJulviwloTer

A11295

h subcode block. This signal becomes high during sync signals SO and S1, and its falling
e subcode sync signal and the beginning of the data in subcode block (in EIAJ format).
896 | s97 | so | st | 82

S0 S1 S2 S
ENENE TN A

SBSY _J—__l SS I__——‘___

A11296

edge indicate§
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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 (@]

it subcodes,
the “Q” signal is useful in accessing musical selections, in displays, etc. WRQ is only
passed and the address in the subcode Q format is “1.” (See Note 1.) When the microcon
can transmit a CQCK signal to read the data from SQOUT in the order shown bel
begins, data changes in the internal registers of the DSP are inhibited. Once the my
RWC temporarily goes high, enabling data updating. At this time, WRQ goes
high for 11.2 ms, the CQCK input starts during the interval when WRQ is hi
least significant bit.

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

CONT | ADR
TNO
INDEX (POINT)
MIN
SEC
FRAME
ZERO
AMIN (PMIN)
ASEC (PSEC)
AFRAME (PFRAME)

SQOUT

—>
AFRAME

.

A11297
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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, resp
* When the Lch set command ($29) is entered, the Lch data is output to both Lch and Rél

* When the Rch set command ($2A) is entered, the Rch data is output to both Lch a

Deemphasis Pin 45: EMPH

Of the subcode Q control data, the pre-emphasis on/off bit is output from the
deemphasis circuit within this IC is activated, and the D/A converter outp

Digital Attenuator

It is possible to apply digital attenuation to the audio data by settin

byte command synchronized with the CQCK clock.

Code COMMAND

$81 ATT  DATA SET A'DOH Set
$82 ATT  4STEP MUTE — dB) .
$83 ATT  4STEP

$84 ATT  8STEP

$85 ATT  8STEP

$86 ATT  16STEP

$87 ATT

After reset, the attenuation level is set to
necessary to directly set the attenuati
produce a sound. The attenuation le
microcontroller commands.

This two byte command is di
set once, and it is not necessa
13.)

nds used in track counting in that RWC only needs to be
nand either. (See the two byte command RWCI set on page

L

that time. Caw
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LRSY LIR|L|R|IL|R|L{R
44.1 kHz (normal speed), 88.2 kHz (double speed)

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 attenuati
up command would be as calculated below, this amount of time must b
command:

238 level x 4 step-u
p-up 0146

44.1 kHz (LRSY)
* In order to prevent noise due to arithmetic overflow in t
prohibited.

fings greater than EEH are

Mute Output Pin 51: MUTEL, Pin 57: MUTER

When the Mute control (MUTE — dB: $03) is ex
for a specified amount of time, then this output go
immediately goes low.

channel has been continuously at “0”
ta is again entered, this output

C2 Flag Output Pin 46: C2F

C2F is an 8-bit unit flag that indicates |
Digital OUT Output Circuit Pin 39: DOUT
This is the digital audio interface output pi
output through the MUTE circui
directly.

ormat. This signal is interpolated, and the signal is
tipped with an internal driver, it can drive a transformer

Code RES = low
$42 O
$43
$40 O
O
* The digita inputting the DOUT OFF command.
* Of the DOUT d be fixed at low by entering the UBIT OFF command.
* By mand, the DOUT pin can be switched to CD-ROM data that is not subjected to

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

Mute Con
COMMAND RES = low
$01 MUTE 0 dB
$03 MUTE —» dB @)

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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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 two or more C2 flags,
is held. However, when new data is output after two or more continuous flags, then a linea

on the correct data and the held value that is two points earlier and the middle point'i
approximation.

: Correct data

* Flagged data

" Interpolated data

* Held at the previous value

> @ X O

A11300

The four signal lines, CONT2 to CONTS, have I/O ports. Thes ina}§ at the time of reset. Unused
‘ pins that are shared

Code COMMAND
$DD PORT R
$DB
$DC

Code
$F6
$F7

ASTES)X CONT2 X CONT3 x CONT4 X CONTS X

A11301

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 CONTS5. The command uses a two-byte command format (RWC1 set).

*  Although the ASRES pin is allocated as the lowest-order bit of the general-purpose 1/O port, it may not be used as a
general-purpose I/O port. Applications must set the lowest-order bit in the command code to 0 when setting up the
I/O port I/O direction with a PORT I/O SET command ($DBXX). Note that the system goes to this state after a reset.
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| Single-byte data+ $DB |  PORTIOSET |
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 les
2 to 5) of the single byte of data correspond to the respective ports. Starting with the sec
single byte of data, the bits correspond to CONT2, CONT3, CONT4, and CONTS. Th
command format (RWCI set). ‘

wer four bits (bits
) of this

| Single-byte data + $0C |  PORT OUTPUT |

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

Clock Oscillator Pin 60: XIN, Pin 59: XOUT

Code COMMAND

$8E OSCON

$8D OSC OFF

$CE XTAL 16M

$C2 Normal speed playback
$CH Double speed playback

By connecting a 16.9344 MHz oscillator to these pin as the time base.

The OSC OFF command is a command to stop t nd the VCO oscillation. Moreover,

depending on the command, double speed playb

XIN XOouT

the XOUT (Pin 59)
* Recommended c
Load capacitance Dumping resistance
Manufacturer Gin = C out Rd
CITIZEN WATCH G 6 pF to 10 pF (+10%) 0Q
15 pF (£10%) 100Q (+10%)
30 pF (Internal type) 47Q (£10%)

will have different requirements depending on the actual print circuit board used, and
rification testing on the use print circuit board. Consult the oscillator manufacturer.

When using doubl¢ }fnormal speed playback mode, a 16.9344 MHz signal will be output from the 16M/NGJ 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.

16M/NG]J pin output switching command

Code COMMAND RES = low
$F3 16M FUNCTION ON (@]
$F2 NGJ FUNCTION ON
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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 —ocodB 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 Conventional New

Track count mode Conventional New

Digital attenuator DATAO DATA 00H to EEH
0s6 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 above

+5V

Vv
Bl
Ll

Other Pins Pin 2: TAL Pin 16: TEST1,.Pid 19: { ; : - TI k "3, Pin 40: TEST4, Pin 14: TESTS
These are pins for testing the circuit TEST?2 to TESTS are equipped with internal pull-

down resistors, for safety reasons, t

* RAM address control
This IC contains 8 bi
data jitter absorpti
margin is checket

an be forced to +0, and because the resulting errors cannot be subjected to
128 frame period.

frequency division

tandard frequency division

Backwards frequency division

+4 or greater Forces transition to 0
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* (I 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 the inte

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. (* 1)

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

Notes:1. If the error position determined by the C2 check matches the C1 flag, then the ¢
there are seven or more C1 flags, then there would be the risk of an erron !
become C2 flags. When one of the error positions match, but another
when there are five or less C1 flags, then the C1 check is thought to b
error correction is not possible and they are handled together, so th
naturally error correction cannot be performed, and when the number:
deemed OK by the C1 check, and thus the flag is set. In other

2. When it is determined that error correction is not possible be
performed and when the number of C1 flags is two or less, &

When none or the error positions match,
may be errors even in the data that was

C2F, Pin 66: WRQ, Pin 65: SQOUT
The anti—shock function of this IC reads da

using ADPCM. Depending on the DRAM capacity
mately 2.4 seconds (1M), approximately 9.5 seconds

£ fnany frames earlier. When this IC finds the L point, the CNTOK pin is put
gins again. Furthermore, sometimes the L point cannot be found, such as when

the DRAM had
Setting pins

MR2
Pin
High Low
High 8M-bit DRAM 1M-bit DRAM
MR ((1M x 4bits) x 2) (256k x 4bits)
Low 16M-bit DRAM 4M-bit DRAM
(4M x 4bits) (1M x 4bits)
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Pin

High

Low

FMT Anti-shock mode: ON Anti-shock mode: OFF

A Schematic of the timing of the various signals during the anti-shock operations are shown j

WOK [ l |
CNTOK | |
OVF 1
CoF
T T M~

Beginning of L point search

L point is found. Beginning of writing to the DRAM

Anti-shock Independent Reset

It is possible to initialize only the anti-shock controller part
The reset is released by setting this pin high. Furthermore,
ASRES pin must be tied low (connected to 0 V).

L point because of shock  Track jump

Code COMMAND
$F4 Independent reset disable (r
$F5 Independent reset enablg;

A11304

No. 5995-27/34



LC78626KE

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

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

$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”

$OF | * TRACKING OFF $2F * %DF normal speed “ON”

$10| 2TJ IN $30| 32TJ IN

$11 [ 1TJ IN #1 $31| 1TJ IN #3 $71

$12( 1TJ IN #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 $5B $7B

$1C| 16TJ OUT $5C $7C

$1D| 64TJ OUT $5D $7D

$1E $5E $7E
128TJ OUT $5F $7F

ion, when the internal brake on mode is on, the function that puts the
>*“Internal brake mode” on page 16.
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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 $Co

$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 BRAK

$86| * ATT16STP UP $A6 $C6

$87| * ATT 16STP DOWN $A7 $C7

$88| * CDROMXA $A8| * DISC 8 cm SET $C8

$89| * ADDRESS 1 $A9| * DISC 12 cm 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 $AF * 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/?'elease P
* % Anti-shock part in nden

$95| (* LSR.OFF/F.SV.ON) $B5 r/esetteia%Te/?narL:shdepe dent

$96 | (* LSR OFF/F.SV.OFF) $B6 * % PW output enable

$97| (* SP.8 cm) $B7 * % PW output disable

$98| (* SP.12 cm) $F8| * @ 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 PLL D or the PLL part) is reset, then this turns off. (the opposite of the
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Sample Application Circuit
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Comparison of CD-DSP Functions

Function Model | | 7g621E LC78625E LC78630E LC78624E 5_%77%%22%'3 (LLC%BGGZZZZI\‘EE)
EFM-PLL Internal VCO Internal VCO Internal VCO Internal VCO Internal V. Internal VCO
FR = 1.2kQ FR = 1.2kQ FR = 1.2kQ FR = 1.2kQ FR = 1.2k FR = 1.2kQ
RAM 16k 16k 18k 16k
Replay speed 2% 2x
Digital out O O
Interpolation 4 4
Zero cross mute o o
—12dB, —x© —12dB, —©
Level meter peak search O O
Bilingual O O
Digital attenuator O O (©]
Digital filter 8fs 8fs 4fs (8fs)
Digital Deemphasis @) O (©)
Output 2 2 x (3)
General Ports 0 N @ 5
VCD compatible x O x
Anti-shock I/F O O x
Anti-shock controller x x x
CD text x x
CD-ROM I/F O x
One-bit D/A converter O O
L.P.F x O
Power supply voltage 3.6t055V 30036V (3.0t055V) 3.0to 5.5V
Package QFP80E QFP100E QFP64E

*Notes: 16M DRAM max
(4M DRAM max)

Notes on Application Design

Handling of Unused

* If unused input
unstable state

‘ wer supply, ground, or any other output lines.

be set to the output state and set to output a low level in software, or must be

on the ASP It

Do not allow the'pin ¥oltages on any of the input or output pins to exceed Vpp or to fall lower than Vgg. The timing of

signal application requires special care at power on to assure that this condition is met.

Do not allow overvoltages or abnormal noise to be applied to this IC.

« In general, latch-up can be prevented by tying any unused pins to either Vpp or VSS. However, be sure to follow any
special instructions provided with this IC for unused pin handling.

* Do not short the outputs.

continued on next page.
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Continued from preceding page.

Interface
When the inputs and outputs of devices of different types are connected, incorrect operation may occur due to
discrepancies between the input Vi /Vig and output Vor/Vog values. Insert level shifters tween devices that have
different supply voltages to prevent device destruction in systems that use dual power-supply ‘

Load Capacitance and Output Current
* When a load with a large capacitance is connected, since a load short lasts for an

 Large output sink or source currents can also cause the same types of prob
recommended currents, while taking the maximum allowable power dissi

Notes on Power Application and Reset

» There are points that require care that are related to power applica
the period after a reset is cleared. Refer to the specific notes p
products, and design end products with these points in mind. ;

» The pin output states, the pin I/O settings, the contents of régisters it this IC are not guaranteed

crati are only guaranteed once the

fail-safe design considerations, pulling up

effective design.

* When the 4.2MHz output is used as t
microcontroller. Since the microcon

input to this IC from a microcontrol}

Notes on Thermal Design

The failure rate of semicond
dissipation. To assure hi
conditions into account

rresponding power supply system pins. Additionally, it is appropriate to insert a
between Vpp and ground as a low-frequency filter. However, note that using
an result in latch-up.

Harly wide, and the recommended driver pattern should be used direct under the power
ation effect into consideration.

as possible. If @woltage output type pickup is used, locate the I/V conversion resistor as close to the ASP RF input
side as possible.
* EFM signal lines should be kept as short as possible, and either adjacent lines should be avoided or Vpp or ground
shield lines should be run between adjacent EFM signal lines.
Since the slice level controller output (EFMO) and the ASP clock output (4.2MHz) lines can easily disrupt EFM signal

Continued on next page.
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Continued from preceding page.

lines, resistors connected to output pins should be located extremely close to the pin. Note that the smaller these
resistors, the larger the amount of spurious radiation emitted. Inversely, the output level may be adversely influenced if
the resistors are made too large. Design the 4.2MHz output according to the ASP input
center: 1 V p-p)

Design noise filters with the interface timing taken into account. Issuing the c
may also be effective.
 Cover the area around the crystal oscillator element with the ground patte

Notes on Software Design
» Always follow the recommendations for software design provig
techniques specifically forbidden. :
« If the digital outputs are used, issue a UBIT OFF [$41] co
should only be used during playback to prevent DIR unlock
* During initialization, after clearing an IC reset, and afte
[$FF] to the LA9230M Series or LA9240M Series ASP

and do not use any

reset, and after turning this IC's oscillator on.
command [$00] to the ASP.

* Since the command timing for the LA923
sure to refer to the ASP IC documentati

Other Notes
If you have any questions, please d¢
outlet.

Since this IC is specifically de
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ucts déséribed or contained herein stipulate the performance,
ucts in the independent state, and are not guarantees
of the described products as mounted in the customer’s

Upply high-quality high-reliability products. However, any and all
probability. It is possible that these probabilistic failures could

er property When designing equment adopt safety measures so
ts cannot occur. Such measures include but are not limited to protective

any of applicable local export control laws and regulations, such products must
aining the export license from the authorities concerned in accordance with the

ation may be reproduced or transmitted in any form or by any means, electronic or
ing photocopying and recording or any |nformat|on storage or retrieval system,

fhformation described or contained herein are subject to change without notice due to
ology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

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 February, 1999. Specifications and information herein are subject
to change without notice.
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