Ordering number : EN6015

CMOS IC

LC78622NE
SA///WY O Compact Disc Player DSP

Overview

The LC78622NE is a CMOS IC that implements the
signal processing and servo control required by compact
disc players. At the same time as providing an EFM PLL
circuit, a 1-bit D/A converter, and an analog low-pass
filter the LC78622NE realizes an optimal cost-
performance tradeoff for low-end players by strictly
limiting functionality to basic signal-processing and servo
system functionality. The LC78622NE signal-processing
system provides demodulation of the EFM signal from the
pickup, de-interleaving, error detection and correction, and

dep@ndmg on the C2 flags. The interpolation circuit uses
4 dual-interpolation scheme. The previous value is held
the C2 flags indicate errors two or more times
consecutively.

Support for command input from a control
microprocessor: commands include track jump, focus
start, disk motor start/stop, muting on/off and track
count (8 bit serial input)

Built-in digital output circuits.

Arbitrary track counting to support high-speed data
access

D/A converter outputs with data continuity improved by
8x oversampling digital filters.

Built-in third-order YA D/A converters (An analog low-
pass filter is built in.)

16 and 21)

Functions

Any and all SANYO products described or contained herein do not have specifications that can handle
uapphcatlons that require extremely high levels of reliability, such as life-support systems, aircraft’s
& systems, or other applications whose failure can be reasonably expected to result in serious
phyémal %ﬁd/or material damage. Consult with your SANYO representative nearest you before using
any SANYO 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.

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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LC78622NE

Built-in digital attenuator (8 bits —alpha, 239 steps)

Built-in digital de-emphasis
Zero cross muting

Supports the implementation of a double-speed dubbing

function.
Support for bilingual applications.
General-purpose I/O ports: 5 pins

Features
5 V single-voltage power supply

Equivalent Circuit Block Diagram

\A%s]s]
(] VVss
ISET

—=>{] EFMO

Package Dimensions
unit: mm

3159-QFP64E

[LC?S@g@N L

172" &

LC78622NE

DEFI L1 Slico level RAM lddmssj
EFMIN oontrol generator
Interpolation
Fsea and muting
Bilingual
CLV+
CLV- Digital
\//E attenuator
- i
SBCK Subcode :: .
SBSY ugar;liqn" 8x oversampling
SFSY gﬂg digital fiters
1-bit DAC
Crystal oscillator system |
Timing generation

CCONT4

EMPH/CONT6

L.

EF

&M
4.2M
XVgsg

4

bbb

FSX

XIN
XouT
XVpD
Rvss ]

Q
a
>
@

0 (@] (@) N~
Z ©r I 5
Q Q o Qg
Q [ed -4 0
&5 1

w
S 5
= =

{1 caF

| Digital r
output 1 DouT

A05872

No. 6015-2/31



LC78622NE

Pin Assignment

PW EE{
SFSY [SE
SBCK E

FSX E%{
WRG[%?
RWC EE
SGEOUT Eﬁ:
COIN I:SE
EWE
TST11 E
16M E§Z
4.2M Eiz
TESTS E

o e

TEST1 IE‘
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51 xvss

51 XIN
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2| xout

3 XVpo

5 | MUTER/CONT8
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LC78622NE

20| JP-
191 JP+
18| TGL

17| TOFF

Specifications

Absolute Maximum Ratings

Top view

A05873

Parameter Conditions Ratings Unit
Maximum supply voltage Vss—0.3t0 Vgg + 7.0 \%
Input voltage Vgs—0.3t0 Vpp + 0.3 \
Output voltage Vgs—0.3t0 Vpp + 0.3 \
Allowable power dissip@ﬁ 300 mw
Operating temperatq;é —20to +75 °C
Storage temperatw’% —40 to +125 °C

No. 6015-3/31
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Allowable Operating Ranges at Ta=25 C,Vgs=0V

Parameter Symbol Conditions min typ max Unit
Vpp, XVpp, LVpp, RVpp, VVpp:
Vop (1) ’ )
During normal-speed playback
Supply voltage
Voo 2) Vop, XVpp, LVpD, RVpD, VVDD!
bb During double-speed playback
Vio (1 DEFI, COIN, RES, HFL, TES, SBCK, RWC, CQCK,
Input high level voltage @D | TA|, TEST1 to TEST5, TS, CONT1 to CONTS, PCCL
Vi (2) | EFMIN
ViL () DEFI, COIN, RES, HFL, TES, SBCK, RWC, CQCK,
Input low level voltage TAI, TEST1 to TESTS, TS, CONT1 to CONT5, PCCL 5
ViL(2 | EFMIN
Data setup time tsu COIN, RWC: Figure 1
Data hold time tHp COIN, RWC: Figure 1 ns
High level clock pulse width twH SBCK, CQCK: Figures 1, 2 and 3 ns
Low level clock pulse width twr SBCK, CQCK: Figures 1, 2 and 3 ns
Data read access time tRAC SQOUT, PW: Figures 2 and 3 400 ns
Command transfer time trwe RWC: Figure 1 ns
Subcode Q read enable time tsQE WRQ: Figure 2, with no RWC signa ms
Subcode read cycle time tsc SFSY: Figure 3 136 us
Subcode read enable time tse SFSY: Figure 3 ns
Port input data setup time tcsu CONT1 to CONT5, RW! ns
Port input data hold time tcHD ns
Port input clock setup time trco ns
Port output data delay time tcop 1200 ns
Vin (1) Vp-p
Input level
Vin (2) Vp-p
Operating frequency range fop 10 MHz
Crystal oscillator frequency fx 16.9344 MHz
Electrical Characteristics at Ta £ 25 C, Vp
Parameter typ max Unit
Current drain 25 35 mA
5
Input high level current hA
! 75 HA
Inbut low level . DEFIEFMIN, £0IN, RES, HFL, TES, SBCK, RWC, 5
nput fow level curren ; T1 to TESTS, TS, PCCL: Vjy =0 V - KA
' CLV-, VIP, PCK, FSEQ, TOFF, 4 v
% | JP-, EMPH/CONTS, EFLG, FSX: Ioy = -1 mA
Outout high level va MU'I: éONT7, MUTER/CONTS8, C2F, SBSY, PW,
utput high level vpltage RQ, SQOUT, TST11, 16M, 4.2M, CONT1 to 4 v
YUT: loy = —12 mA 45 V;
“EFMO, CLV+, CLV-, VIP, PCK, FSEQ,
TOFF, TGL, JP+, JP-, EMPH/CONTS6, EFLG, FSX: 1 \Y,
loy=1mA
e 4 : MUTEL/CONT7, MUTER/CONT8
Outputigw levél: e ' '
upUte a9 C2F, SBSY, PW, SFSY, WRQ, SQOUT, o v
TST11, 16M, 4.2M, CONT1 to CONT5: '
lon =2 mA
VoL (3) | DOUT: Ioy =12 mA 0.5 \Y,
PDO, CLV+, CLV-, JP+, JP-, CONT1 to CONT5:
% lorr (1) _ 5 HA
: Vour = Vbp
Output off leakage current
PDO, CLV+, CLV-, JP+, JP-, CONT1 to CONT5:
lorr (2) _ -5 HA
Vour=0V
IPDOH PDO: Riset = 68 kQ 64 80 96 HA
Charge pump output current
IpDOL PDO: Riset = 68 kQ -96 -80 —64 HA

No. 6015-4/31
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One-Bit D/A Converter Analog Characteristics
atTa=25 C, Vpp = LVDD = RVDD =5V, VSS = LVSS = RVSS =0V

Parameter Symbol Conditions min typ max Unit

LCHO, RCHO; 1 kHz: 0 dB data input,

Total harmonic distortion THD +N 1 sing the 20 kHz low-pass filter (AD725D built in)

%

LCHO, RCHO; 1 kHz: —60 dB data input,
Dynamic range DR using the 20 kHz low-pass filter and the A filter
(AD725D built in)

dB

LCHO, RCHO; 1 kHz: 0 dB data input,
Signal-to-noise ratio S/N using the 20 kHz low-pass filter and the A filter
(AD725D built in)

dB

LCHO, RCHO; 1 kHz: 0 dB data input,

Crosstalk CT dB

using the 20 kHz low-pass filter (AD725D built in)

Note: Measured with the normal-speed playback mode in the Sanyo one-bit D/A converter block EE (hexadecimal).

LC78622NE

LVpp (RVpD)
o Do \nalog output
104F 2 2ka LCH (RCH)
hal ¢ |

LcHo (RcHo) [} AW

LVgs (RVsgg)

4 ;
his capacitor isgf'S{QO pF in the LC78622NE,
bor the LC7868

tizen V\{_a’tqtv’éo., Ltd.)
15 pEs (ﬁfurata Mfg. Co., Ltd.)
i citor> (Murata Mfg. Co., Ltd.)

A0S5B74

tRWC

Y YA

tHD A05875

Figure 1 Command Input
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F

A05877

tpac
CONriXc0NT2X§0NT3Xc0NT4Xh0NT5\

A05878

tcop ,

CONT1 to CONTS *

A05879

Figure 5 General-Purpose Port Output Timing
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Pin Functions

Pin No. Symbol 110 Function Og:ﬁ;::gp:rsef;es
1 DEFI | Defect detection signal (DEF) input. (Must be connected to 0 V when unused.)
2 TAI | Test input. A pull-down resistor is built in. Must be connéc
3 PDO (0] Internal VCO control phase comparator output ¢
4 VWss = |pLL pins Internal VCO ground. Must be connected to 0 V.
5 ISET Al PDO output current adjustment resistor conneci
6 VVpp - Internal VCO power supply
7 FR Al VCO frequency range adjustment
8 Vss — | Digital system ground. Must be connected to 0 V.
9 EFMO (0] Slice level control EFM signal output Undefined
10 EFMIN | EFM signal input ; —
11 TEST2 | Test input. A pull-down resistor is built in. Must be connected:o 6 V. —
12 CLV+ O | Disc motor control output. Low-level output
13 CLV- O | Three-value output is also possible when specified by mi rﬂproces Low-level output
1 | B | o | e g phase comton Low-evel up
15 HFL | Track detection signal input. This is a Schmitt ir]p“ —
16 TES | Tracking error signal input. This is a Schmitt ‘Ln‘:i)y{\ —_
17 TOFF O | Tracking off output High-level output
18 TGL O | Tracking gain switching output. Increas Undefined
19 JP+ O | Track jump output. Low-level output
20 JP- O | Three-value output is also possiblewk ] Low-level output
21 PCK O | EFM data playback clock monitof Sutputs Low-level output
22 FSEQ o t?]inéf;f&n;;:;na?g r:sclac:r?;?r:aﬂy gen Undefined
23 Vbp — | Digital system power st_Jp —
24 CONT1 /0 | General-purpose 1/0 pfnﬂ. Input
25 CONT2 /0 | General-purpose I/ﬁpfﬁ 2 Input
26 CONT3 /0 | General-purpos (pin 3 Input
27 CONT4 110 General-purgcﬁ"é_‘ef?l'lo pi Input
28 CONT5 /0 | General-pufpgSe I/O pin’ Input
29 |EMPH/CONT6 Low-level output
30 C2F Undefined
31 DOUT Undefined
32 TEST3 —
33 TEST4 —
34 PCCL —
Left channel mute output/general-purpose 1/O port 7 High-level output
Left channel power supply —
Left channel output —
Left channel ground. Must be connected to 0 V. —
Right channel ground. Must be connected to 0 V. —
Right ckiannel Right channel output —
bit D/A converter Right channel power supply —
Right channel mute output/general-purpose I/O port 8 High-level output
,:-f:wstal oscillator power supply. —
Connections for a 16.9344 MHz crystal oscillator element o
Crystal oscillator ground. Must be connected to 0 V. —
Subcode block synchronization signal output Undefined
C1, C2, single and double error correction monitor pin Undefined
Subcode P, Q, R, S, T, U, V and W output Undefined
Subcode frame synchronization signal output. This signal falls when the subcodes are in the standby state. Undefined

Continued on next page.
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Continued from preceding page.

Pin No. Symbol 110 Function Osh{:;:]tgp:;t:éfs
51 SBCK | Subcode readout clock input. This is a Schmitt input. (Must be connected to 0 V when uplis —
52 FSX O | Output for the 7.35 kHz synchronization signal divided from the crystal oscillator Undefined
53 WRQ O | Subcode Q output standby output Undefined
54 RWC | Read/write control input. This is a Schmitt input. —
55 SQOUT O | Subcode Q output Uhdefined
56 COIN | Command input from the control microprocessor T
57 CQCK | Input for both the command input clock and the subcode readout clock. This:s —
58 RES | Chip reset input. This pin must be set low briefly after power is first api . —
59 TST11 O | Test output. Leave open. (Normally outputs a low level.) Low-level output
60 16M O | 16.9344 MHz output. Clock output
61 4.2M O | 4.2336 MHz output Clock output
62 TEST5 | Test input. A pull-down resistor is built in. Must be connecté 400V —
63 cs | Chip select input. A pull-down resistor is built in. Must bg’(;_;ﬁhnected 1 —
64 TEST1 | Test input. No pull-down resistor. Must be connected; 00 V. —

Pin Applications

1. HF Signal Input Circuit; Pin 10: EFMIN, pin 9: EF

o is’h¢ld. However, note that this function is only valid
LV pﬁ{“ﬁg‘.é control mode, that is, when the V/P pin (pin 14) is

wr

=
=

HF signal —] }—

other, unwanted radiation can result in error rate
degradation. We recommend laying a ground or Vpp
shield line between these two lines.

2. PLL Clock Gener. i ‘ : ISET, pin 7: FR, pin 21: PCK

7 Since the LC78622NE includes a VCO circuit, a PLL circuit
can be formed by connecting an external RC circuit. ISET is the
charge pump reference current, PDO is the VCO circuit loop
filter, and FR is a resistor that determines the VCO frequency

range.
: (Reference values)
R2 R1=68kQ,Cl1=0.1 F
co R2=680Q,C2=0.1 F
R3=1.2kQ

Ao5881
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3. VCO Monitor; Pin 21: PCK
PCK is a monitor pin that outputs an average frequency of 4.3218 MHz, which is divided from the VCO frequency.

4. Synchronization Detection Monitor; Pin 22: FSEQ ,
Pin 22 goes high when the frame synchronization (a positive polarity synchronization sigpal) ffem the EFM signal
read in by PCK and the timing generated by the counter (the interpolation synchronization signi Gﬁ‘grce. This pin is
thus a synchronization detection monitor. (It is held high for a single frame.)

5. Servo Command Function; Pin 54: RWC, pin 56: COIN, pin 57: CQCK
Commands can be executed by setting RWC high and inputting commands to
the CQCKclock. Note that commands are executed on the falling edge of RW¢

Focus start

Track jump

Muting control One-byte commands
Disk motor control

Miscellaneous control

Track check ] Two-byte command (RWC s;é twice

Digital attenuator ] Two-byte commands (RWC set
General-purpose 1/O, E/D ! 4

One-byte commands

XXX{X

MSB

Ag5882

L
Lreryyyuue
XX XXX X XX

At least 1 ps

A05883
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Two-byte commands (RWC set once: Sets up the digital attenuation and the general-purpose I/O ports)

Rwc | [

corn XfXXXXXXX?X

LsSB MSB

CX 1T Y XX I

L.sB 7 5 MSB

Data

Command noise rejection

MSB LsB S RES = low
11101111 COMMAND INPUF NOISE REBUCTION
11101110 RESET NOISE EXCLUSIQN @)

MSB LSB 'RES = low
00000100

00000101 \

00000110 OTOR BRAKE (decelerate)

00000111 CMOTgﬁ;sQFOP (stop)

The CLV+ pin provides the signal that acgel
signal that decelerates the disk. € Y
decelerate, CLV and stop.

Mode

Accelerate

Decelerate
CLVvV
Stop

-
=
b
>

W 13|CLV- <:X
12|CLV+ G

<
=

L
=
=

<
=

Hi HH

A05885

Note: CLV servo control commands can set the TOFF pin low only in CLV mode. That pin will be at the high level
at all other times. Control of the TOFF pin by microprocessor command is only valid in CLV mode.

No. 6015-10/31
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CLV mode

In CLV mode the LC78622NE detects the disk speed from the HF signal and provides proper linear speed using
several different control schemes by switching the DSP internal modes. The PWM reference period corresponds to
a frequency of 7.35 kHz. The V/P pin outputs a high level during rough servo and a low lgvel during phase control.

Internal mode CLV~ CLV- ViP
Rough servo (velocity too low) High Low High
Rough servo (velocity too high) Low High High
Phase control (PCK locked) PWM PWM Low

Rough servo gain switching

MSB LSB Command

10101000 DISC 8 SET
10101001 DISC 12 SE

For 8 cm disks, the rough servo mode CLV control gain can besgt aboy
disks. ’ '

Phase control gain switching

h the gain used for 12 cm

MSB LSB RES= low

PR R R
o o o o
N =
N
o o o o
o o o o
O R L O

The phase control gain

12
QO CLV+

13
QO CLV~-

A05886
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CLV three-value output

MSB LSB

Command RES = low

10110100

10110101

CLV THREE VALUE OUTPUT

CLV TWO VALUE OUTPUT
(the scheme used by previous products)

O

The CLV three-value output command allows the CLV to be controlled by a sing S pin.

CLV+
Two valus b

output
CLV-
CLV+
Three value
outpul
CLV-

Internal brake modes

H H
Accelerate

from l;he *‘WRQ pin when a brake command (06H) is executed
is de}:érmmed by countlng the EFM signal densny in a single frame and

No. 6015-12/31
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EFM
signal l
]
'
BRAKE ($086) ,_1
;
1
1
1
1
T
]
1

CLV+ _ﬂ [
cLv-

WRQ

MSB LSB RES = low

00100010
00100011

count function prevents noige
implements a more reliable rack coynt’

No. 6015-13/31
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TJ commands

MSB LSB Command RES = low

STANDARD TRACK JUMP
NEW TRACK JUMP

1 TRACK JUMP IN #1
1 TRACK JUMP IN #2

1 TRACK JUMP IN #3

1 TRACK JUMP IN #4

2 TRACK JUMP IN

4 TRACK JUMP IN

16 TRACK JUMP IN

32 TRACK JUMP IN

64 TRACK JUMP IN
128 TRACK JUMP IN

1 TRACK JUMP OUT #1
1 TRACK JUMP OUT #2
1 TRACK JUMP OUT #3
1 TRACK JUMP OUT #4
2 TRACK JUMP OUF

O O|IF P O|O|lO O O O O O O O 0O O O O O O O O O O O OfkFr
O OO0 O O|0O|l0O O O O OO P OO OO O O O o O +r O o oo o
P PO O O|O|lO O P O OO O FP OO O OUPRFP OO O O Fr O Ok k
O OO0 O Ofr|(Fr P P P P P P P P P PPPPPPRPPRPPPPOoO
o O|F P rR|O|F P P P P P P P P P OO O OO OO OoO Oo o|o o
o Of(F  PRP|FP|IFPF P O P OO OO O O FP P OPFP O OOO O Oo|lo o
o OO  PP|FP|P OO O FP O FLP OFP OFP, OOOWFP O P, OWFPFPr OO O
o +|O  RP|O|FP P OO PP OO FP OFP P P OOWPFP OOUPRFP OFPRFR|F O

HFL inp ts, ’TQF‘F s used to cut the components in the TES signal that aggravate slip. The jump destination track
is captured by inéreasing the servo gain with TGL. In during TOFF output mode JP pulse period the TOFF signal
is held high during the JP pulse generation period.

Note: Of the modes related to disk motor control, the TOFF pin only goes low in CLV mode, and will be high
during accelerate, stop, and decelerate modes.Note that the TOFF pin can be turned on and off
independently by microprocessor issued commands. However, this function is only valid when disk motor
control is in CLV mode.

No. 6015-14/31



LC78622NE

Track jump modes

The table lists the relationships between acceleration pulses (the a period) , deceleration pulses (the b period), and
the braking period (the ¢ period).

Standard track jump mode

Command
a b c a

1 TRACK JUMP IN (OUT) #1 | 233 s 233 s 60 ms 233 s
0.5 track 0.5 track

1 TRACK JUMP IN (OUT) #2 | > 8¢ 233 s 60 ms o+ track
jump period jump period
0.5 track This period does 0.5 track

1 TRACK JUMP IN (OUT) #3 jump period 233 s not exist. .
0.5 track 60 ms; TOFF is

1 TRACK JUMP IN (OUT) #4 | 0> track J 233 pis low during
jump peno the C period. the C period.

2 TRACK JUMP IN (OUT) None None None 60 ms
2 track

4 TRACK JUMP IN (OUT) jump period 466 ps 60 ms 60 ms
9 track 7 track

16 TRACK JUMP IN (QUT) | 2 Fac% rirack 60 ms 60 ms
jump period jump period
18 track 14 track

32 TRACK JUMP IN (OUT) jump period jump period 60 ms
36 track 28 track

64 TRACK JUMP IN (OUT) | >0 track. <6 track 60 ms
jump period jump period
72 track 56 track

128 TRACK JUMP IN (OUT) jump period jump period 60 ms
TOFF goes high during the perlod

256 TRACK CHECK when 256 tracks are passed over 60 ms
The a and b pulses are not oy

TRACK JUMP BRAKE There are no a or b period 60 ms

Note: 1.

2.
3.
4.

required when using this mode.
5. While there was no braking period (l;ﬁee{: period}
changed in this LSI, which has a

erlod of

AN
vyY

19

Slip detector

Brake pefiod

JP+

d by the LA9230M, LA9231M, or LA9240M, and the tracking signal is held during the JP pulse period.

No. 6015-15/31
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5.

Tracking brake
The chart shows the relationships between the TES, HFL, and TOFF signals during the track jump C period. The TOFF signal is extracted from the
HFL signal by TES signal edges. When the HFL signal is high, the pickup is over the mirror surface, and when low, the pickup is over data bits.
Thus braking is applied based on the TOFF signal being high when the pickup is moving from a mirror region to a data region and being low when
the pickup is moving from a data region to a mirror region.

TES (when moving out)

TES (when moving in)

HFL

TOFF output

JP three-value output

MSB LSB RES = low
10110110

10110111

@)

JP+

Two value
output

A05892
Track check mode
Command RES = low
TRACK CHECK IN
TRACK CHECK OUT
TWO BYTE COMMAND RESET @)

the specified number of tracks plus one when the microprocessor sends an arbitrary
0 254 after issuing either a track check in or a track check out command.

I -

Brake command

Track check Input of the desired number ~ Two-byte
Inout command  of track — 1 in binary command reset

Track count ////L————/
WRQ bl ‘[ET-#

Rises at 1/2 the specified track count  Falls to low when the specified
track check completes

A058393
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Note: 1. When the desired track count has been input in binary, the track check operation is started by the fall of RWC.

2. During a track check operation the TOFF pin goes high and the tracking loop is turned off. Therefore, feed motor forwarding is required.

3. When a track check infout command is issued the function of the WRQ signal switches from the normal mode subcode Q standby monitor function
to the track check monitor function. This signal goes high when the track check is half completed, and goes low when the check finishes. The
control microprocessor should monitor this signal for a low level to determine when the track check completes.

4. If a two-byte reset command is not issued, the track check operation will repeat. That is, to skip over 20,000 tracl
command once, and then count the WRQ signal 100 times. This will check 20,000 tracks.

5. After performing a track check operation, use the brake command to have the pickup lock onto the track.

sue a track check 199

8. Error Flag Output; Pin 48: EFLG, pin 52: FSX

I c1
FSX

Single
correction

Double
EFLG < correction

Correction
not possible

No error

ADS8394

of SBCK. If a clock is not ap:pl:__ d to S
each subcode frame cycle, and the f !

Ka X s X v vl vwifo)e

A05885

A05886
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10. Subcode Q Output Circuit; Pin 53: WRQ, pin 54: RWC, pin 55: SQOUT, pin 57: CQCK, pin 63: CS

MSB LSB Command RES = low
000O01O00O01 ADDRESS FREE
10001001 ADDRESS 1

Subcode Q can be read from the SQOUT pin by applying a clock to the CQCKpin.

applications.

e—— i

CONT

* liems in parentheses refer to
the read-in area.

I'coNT AFRAME

.

SUBQ data

A05887

Note: 1. Normally; e WR, i ndicates the subcode Q standby state. However, it is used for a different monitoring purpose in track check mode and
during |nternal1~t1ra mg (See the items on track counting and internal braking for details.)
2. The LC78622NE bécomes active when the CS pin is low, and subcode Q data is output from the SQOUT pin. When the cs pin is high, the
SQOUT pin goes to the high-impedance state.

No. 6015-18/31
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11. Bilingual Function

MSB LSB Command 'RES = low
00101000 STO CONT
00101001 Lch CONT
00101010 Rch CONT

Following a reset or when a stereo (28H) command has been issued, the left an
left and right channels respectively.

emphamzed data.

13. Digital Attenuator
Digital attenuation can be applied to the audio data by setti
two-byte command to the COIN pin in synchronization wi

MSB LSB RES = low
10000001 - - - DATA 00H set
10000010 (MUTE — dB)
10000011
10000100
10000101
10000110
10000111

Attenuation setup
Since the attenuation level is,S

Start

O —+ e iee e e

@

A05898
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ATT DATA

Audio output level = 20 log 100H

For example, the formula below calculates the time required for the attenuation level to increase from 00H to EEH
when a 4STEP UP command is executed. Note that the control microprocessor must; ide enough of a time
margin for this operation to complete before issuing the next attenuation level set comsi

238 level x 4STEP UP

441 kHz ~21.6 ms

Note: Setting the attenuation level to values of EFH or higher is disallo 0ﬁe-bit D/A

converter calculations from causing noise.
14. Mute Output; Pin 35: MUTEL/CONT?7, pin 42: MUTER/CONTS8

15. C2 Flag Output; Pin 30: C2F
C2F output flag information in 8-bit units.

16. Digital Output Circuit; Pin 31: DOUT 4 £
This is an output pin for use with a digital audio interface.j_f}ﬁ ais he EIAJ ,f(_)_ﬁnat. This signal has been

processed by the interpolation and muting circuits. Thi river cir¢uit and can directly drive a

transformer.
MSB LSB 'RES = low
01000010 @)
01000011
01000000 O
01000001
10001000
10001011

The DOUT pin can be locked at |
The UBIT information in the]

by issuing a CD-ROM
When searching and 3

UBIT OFF ($41y cémm
returning the pickdp to i

Command RES = low
MUTE: 0 dB
MUTE: —» dB O
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18. Interpolation Circuit
Outputting incorrect audio data that could not be corrected by the error detection and correction circuit would result
in loud noises being output. To minimize this noise, the LC78622NE replaces the incorrect data with linearly
interpolated data based on the correct data on either side of the incorrect data. If one set of CZ ﬂags indicate errors,
the above replacement is performed, and if two or more sets of C2 flags indicate errors, th f hOLds the previous
Value However, when correct data is output following two or more consecutive C2 ﬂags mdlcatmg eI‘F rs, the data

computed by linearly interpolating those two values.

QO Correct data
X : Flagged data

0 Lineary interpolated data

A : Data converging o
\ the mute level -

1) When there is one efror

19. General-Purpose I/O Ports; Pin 24: CONT1, Pin 25:
29: EMPH/CONTS6, Pin 34: PCCL, Pin 35: MUTEE/E

il

function as output ports.

Code 'RES = low
$DD
$DB
$DC
$D9

$DA

PORT I SET

1e PCCL pin high and input the desired general-purpose I/O ports commands
the general-purpose I/O port commands are accepted when the PCCL pin is hlgh )

be changea _N,rmg ""’ode Q readout.
Note: When ﬁ‘»agk checking, if the same number of desired tracks as general-purpose I/O port commands (codes
$D9 to $DF) is applied to with the PCCL held at L level, general-purpose port command as well as track count
operation for desired track count will be executed. Therefore, the desired tarack count data should not be set to the
codes $D9 to $DF with the PCCL held at L level when track checking.
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20.

21.

command. (RWC set once)

e _| L

LsB MSB
COIN X e XoX e X e X1 XoX s X X
SQoUT XCONT1XCONT2XCONT3XCONT4XCONT5X

AQ0SG!

MSB LSB

11011011 X X Xd5d4d3d2dl

dn =1 --- Sets CONTn to be an output pin

dn =0 --- Sets CONTn to be an input pin
X... don t care

+ PORT DATA SET

dn =1 --- Sets CONTn to be ag’elitput

dn =0 --- Sets CONTn to b
X... don t care

Clock Oscillator; Pins

Command RES = low
OSC ON O
OSC OFF
XTAL 16M O
NORMAL-SPEED PLAYBACK O
DOUBLE-SPEED PLAYBACK

Oscillator
element

CIN Court
I I AQ5800
16M and 4.2M Pins; Pin 60: 16M, pin 61: 4.2M
Both in normal- and double-speed playback modes, the 16M pin buffer outputs the 16.9344 MHz external crystal
oscillator 16.9344 MHz signal. The 4.2M pin supplies the LA9240M or LA9241M system clock, normally outputting
a 4.2336 MHz signal. When the oscillator is turned off both these pins will be fixed at either high or low.
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22. Reset Circuit; Pin 58: RES
When power is first applied, this pin should be briefly set low and then set high. This will set the muting to —~ dB
and stop the disk motor.

Constant linear velocity servo START STOP

Muting control

Q subcode address conditions Address 1 Address free

o
o
v}

Track jump mode Standard New

Track count mode Standard New

Digital attenuator DATA O DATA 00H to EEH

osC

Playback speed

Digital filter normal speed

23. Other Pins; Pin 2:TAI, pin 64: TESFI, pin T
TST11

pin and should normall
connect to OV.
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24. Circuit Block Operating Descriptions
RAM address control
The LC78622NE incorporates an 8-bit x 2k-word RAM on chip. This RAM has an EFM demodulated data jitter

handling capacity of —4 frames implemented using address control. The LC78622NE"eontinuously checks the

period.
Position Division ratio or processing

—4 or less Force to +0
-3 589
-2 589 Increase ratio
-1 589
+0 588 Standard ratio
+1 587
+2 587 Decrease ratio
+3 587

+4 or more Force to +0

C1 and C2 Error Correction

to internal RAM.

C1 flag

No errors

1 error

2 errors

3 errors or more

C2 flag

No errors
1 error
2 errors

3 errors or more

Note: 1.

umber qf C4 flags is 7 or higher, C2 correction may fail. In this case correction is not performed and the C1 flags

out chy "g’e. Error correction is not possible if one error position agrees and the other does not. Furthermore, if

r more are handled in the same way, and the C1 flags are taken as the C2 flags without change. When
‘between the error positions, error correction is, of course, impossible. Here, if the number of C1 flags was 2
orrect after C1 correction is now seen as incorrect data. The flags are set in this case. In other cases, the C1
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25. Command Summary Table

Blank entry: Illegal command, #: Changed or added command, *: Latching commands (mode setting commands),
O: Commands shared with an ASP (LA9220M/30M/40M or other processor), Items in parenthgses are ASP commands

(provided for reference purposes)

00000000 (ADJ.reset) 00100000 | * TOFF low in 01000000

TJ mode
00000001|*MUTE 0dB 00100001 |*TOFF highin 01000001

TJ mode
00000010 # 00100010 | * New TRACK 01000010

COUNT
00000011|*MUTE —x~dB 00100011 |*0Ild TRACK 01000011

COUNT
00000100 *DISCMTRSTART (00100100 01000100
00000101 *DISC MTR CLV 00100101 0100010
00000110|*DISCMTRBRAKE|00100110
00000111|*DISCMTRSTOP |00100111
00001000[{ OFOCUSSTART (00101000 |*STO CONT

#1
00001001|*ADDRESSFREE |00101001|*LCHCONT
00001010 # 00101010 |*RCHCONT 01101010
00001011 00101011 |# 01101011 |#
00001100 00101100 |# 01101100 |#
00001101 00101101 |# 01101101
00001110]|# 00101110 |# 01101110 | *DF normal speed
off

00001111|*TRACKING OFF 00101111 01101111 |#
00010000 2TJ IN 00110000, 01110000
00010001| 1TJ IN #1 0011000% 01110001
00010010 17 IN #2 10 01110010
00010011| 4TI IN 01110011
00010100( 16TJ IN 01110100
00010101 64TJ IN 01110101
00010110 256TC 01010110 01110110
00010111 128TJ IN 01010111 01110111
00011000| 2TJ ouT 01011000 01111000
00011001 17 01011001 01111001
00011010 17 01011010 01111010
00011011 4TI 01011011 01111011
00011100 01011100 01111100
00011101 01011101 01111101
00011110 01011110 01111110
00011111} 01011111 01111111

Continued on next page.
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Continued from preceding page.

Blank entry: Illegal command, #: Changed or added command, *: Latching commands (mode setting commands),
O: Commands shared with an ASP (LA9240M/41M or other processor), Items in parentheses are ASP commands

(provided for reference purposes)

10000000 10100000 | *Old TRK JMP 11000000
10000001 (|*ATT DATA SET 10100001 | * New TRK JMP 11000001 | * Double-speed
playback
10000010|*ATT 4STP UP 10100010| FOCUSSTART#2({11000010
10000011 (*ATT4STP DWN 10100011 |*Internal BRAKE 11000011
CONT
10000100|*ATT 8STP UP 10100100 11000100 *I
10000101|*ATT 8STP DWN 10100101 11000101
10000110|*ATT 16STP UP 10100110 1100011
10000111|*ATT16STPDWN |10100111 110001
10001000|*#CDROMXA 10101000 | *DISC 8 SET 1100
10001001 |* ADDRESS 1 10101001 | *DISC 12 SET 11
g
10001010|# 10101010
10001011|*#ROMXA 10101011 11101011
RST
10001100| TRACKJMPBRK |10101100 8,4, * TOFF.dyring 11101100
"] interfiak BRAKE
10001101|*OSC OFF 10101101 11101101
10001110|*OSCON 10101110 11101110 *Command noise
rejecter OFF
10001111|* TRACKING ON 10101111 11101111 |*Command noise
rejecter ON
10010000 (* F.OFF.ADJ.ST) 11110000 | *O TRCK CHECK
IN
(2BYTE DETECT)
10010001 (* F.OFF.ADJ.OFF) 11110001
10010010|(* T.OFF.ADJ.ST) 11010010 11110010
10010011|(*T.OFF.ADJ.OF )t‘.‘}\/—PHl/&‘ wde (11010011 11110011
10010100](*LSR.ON) * CLV3ST.8uy 11010100 11110100
10010101 (*LSR.OF/FﬁéweON) 11010101 11110101
10010110 11010110 11110110
10010111 11010111 11110111
10011000 11011000 11111000 | *O TRCK CHECK
ouT
(2BYTE DETECT)
100110Q1p 11011001 | #CONT6 11111001
11011010 | #EMPH 11111010
11011011 | #PORT I/O SET 11111011
11011100 | #PORTOUTPUTSET (11111100
11011101 | #PORT READ 11111101
11011110 | #CONT7,8 11111110 (O NOTHING
10111111 11011111 |#MUTEL,R 11111111 |*O 2BYTECMD
RST

Note: VCO x 2 SET coﬁ”imggcf should be issued in case of low voltage power supply application.
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26. Sample Application Circuit

to 4-COM

10xF 2.2ka

n m
H

P

Must be connected as
close as possible to the
Vpo pin.

W J_
1500;:FT F10kQ
n A
# W
108F 2.2k0
16.9344MHZ «1500P F 3
0.1uF
+
=L BRI - -1 L 1 Rl
1004F T
0 R
o |1 LT
o > n Z 0 «© o o o u o o
Jn oH D 05 ax v om0
L m > x O > 35 > 0 > > 0 >
w ¢n x X X O @© @ @© 1 2
49 4
— PW w
ju
5
—sFsy s
y—— sBCK
PCCL Fax
WRA
WRG
AWC
RWC
SQOUT
saouT
COIN
COIN
CGcK R
— CAcK
RES e
RES
DRF
- —{TsT11
St —116M 0.14F
SL+
4.2M
¢+—— TESTS
y— TS
— TEST1
64

m

LA
W

0.014F 33040

RFSM
Cv+

u.
1| o Jf »
> | ow| w
|| T|+

TOFF
L

Jp-

A05902
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27. CD-DSP Functional Comparison

Product LC78626E
Function LC786021E LC78625E LC78630E LC78624E (LC78626KE) LC78622E LC78622NE
EEM-PLL Built-in VCO Built-in VCO Built-in VCO Built-in VCO Built-in VCO Built-in VCO

FR=12KQ FR=12KQ FR=12KQ FR=12KQ FR=5.1KQ
RAM 16K 16K 18K 16K 16K
Playback speed 2X 2X ax 2X
Digital output O O O O
Interpolation 4 4 2 2
Zero-cross muting © © © ©
-12 dB, —x -12 dB, —x —o0 —o0

Is_ee;:a(l l:’neter peak o o %
Bilingual @) O O
Digital attenuator @) O O
Digital filters 8fs 8fs 8fs
Digital de-emphasis O O O
General- Output 2 2 (3)
purpose port | ;0 X (@) 5
VCD support X O X
Anti-shock interface O O X
Anti-shock control X X X
CD text X X X X
CD-ROM interface O O X X
1-bit DAC O O O O
L.P.F X X O O
Supply voltage 3.6t055V (28 :g 22 x) 3.0t055V 36t055V
Package QFPS8OE QFP100E QFP64E QFP64E

Notes on Application Design

f

on the ASP 1€, _
Latch-up may occur if any discrepancy occurs in the timing of the rise of the supply voltage applied to the different
supply voltage pins. Do not allow timing discrepancies to occur when power is first applied.

Do not allow the pin voltages 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.
continued on next page.
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Continued from preceding page.

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.

Interface
When the inputs and outputs of devices of different types are connected, inco
discrepancies between the input Vi /Vig and output Vor/Vopy values. Insert level

the period after a reset is cleared. Refer to the specifi
products and design end products W1th these pomts in

when power is first apphed Aspects that are defl\ 3
reset or setting has been performed. Applications
applied. Pin states and register values that :
over time. Applications should not depend ¢

effective design.
When the 4.2MHz output is
microcontroller. Since the micrd

F) should be inserted between each Vpp and ground pair. These capacitors should be
eir corresponding power supply system pins. Additionally, it is appropriate to insert a
capacnor“ f' about 10_(5 £0 220 F between Vpp and ground as a low-frequency filter. However, note that using
excessively large capaglfors here can result in latch-up.
In servo systems» ‘the Vg lines should be handled in the same manner as the V¢ and ground lines. Driver ground
lines should be particularly wide, and the recommended driver pattern should be used direct under the power
devices taking heat radiation effect into consideration.
If a current output type pickup is used, locate the optical sensor connector and the ASP RF input as close together
as possible. If a voltage output type pickup is used, locate the I/V conversion resistor as close to the ASP RF input
side as possible.

Continued on next page.
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Continued from preceding page.

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;

ily disrupt EFM signal
lle smaller these

the resistors are made too large. Design the 4.2MHz output according to the ASP
center: 1 V p-p)

may also be effective.
Cover the area around the crystal oscillator element with the ground;

Notes on Software Design
Always follow the recommendations for software desig
techniques specifically forbidden.

reset, and after turning this IC’ oscillat
command [$00] to the ASP.

s¢iin CD ldyers, its specifications differ from those of standard logic and other
mmend dopting failsafe design techniques in the applications, and we also
v the applﬂ:a‘hon equipment itself.
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rs of the described products as mounted in the customer’s
states that cannot be evaluated in an independent device,

fding photocopying and recording, or any information storage or retrieval system,
out the prior written permission of SANYO Electric Co., Ltd.

prodm(;t/téc;ﬁnology 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 January, 1999. Specifications and information herein are subject
to change without notice.
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