Ordering number : EN*4818

CMOS LSI

LC7861KE
SA////WYO Digital Signal Processor for

CompagetBisc Players

Preliminary

Overview

The LC7861KE isaCMOSLSI that implements the signal
processing and servo control required by compact disk
players, laser disks, CD-V, CD-I and related products.

The LC7861KE provides several types of signal
processing to reduce the cost of CD player units, including
demodulation of the optical pickup EFM signal, de-
interleaving and error detection and correction. It also
processes a rich set of servo system commands sent from
the control microprocessor. It can directly interface to the
dedicated serial inputs provided by the Sanyo LC78815
and LC78816 D/A converters.

tive C2 ﬂags
O command input from a control micro-
r: comm*ands incl ude track jump, focus start,

Functions

* Input signal processing: The LC7861KE takes & HF
signa as input, digitizes (slices) that signal at agrem -
level, converts that signal to an EFM Sls nal aﬂd
generates a PLL clock with an average "equen J

Zerg crbss muting
. Support for double speed dubbing

« €omplete support for CD-ROM products. The
C7861KE directly interfaces with the Sanyo LC89510
and can a'so handle CD-ROM XA applications.

e Output signals for use by external D/A converters to
improve the output data continuity by oversampling and
digital filtering

Features

» Compact and space-saving 64-pin QIP package

« Silicon-gate CMOS design (low power dissipation)
» Single 5V power supply (suitable for portable sets)
* DEMO pin for improved operability in adjustment

ohyversion to 8-bit

symbol data
 Subcode dataj.

signal and<"qutput
mlcroprocéssbr

an external

ppllcatlons thét require extremely high levels of reliability, such as life-support systems, aircraft’s
' antiel, sysate,ms or other applications whose failure can be reasonably expected to result in serious
physmaf anﬂ/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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LC7861KE

Equivalent Circuit Block Diagram
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LC7861KE

Specifications

Absolute Maximum Ratings at Ta=25°C,Vgg=0V

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max \%
Input voltage Vin Vv
Output voltage Vout
Allowable power dissipation Pd max
Operating temperature Topr
Storage temperature Tstg

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

Parameter Symbol Conditions Unit
Supply voltage Vbp Vbp ) Vv
Vig @) TEST1to 5, Al, FZD, HFL, DEMO, WQFF, M/ égEs \%
) Viu (2) | SBCK, RWC, COIN, CQCK, CS \%
Input high level voltage
Viy (3) | EFMIN \Y
Viy @) | TES \Y
ViL (@) TEST1to 5, Al, FZD, HFE, DEMO, \%
VL (2) | SBCK, RWC, COIN, GAGK, CS ™ v
Input low level voltage -
ViL(3) | EFMIN \Y
Vi (4) | TES \Y
Data setup time tset up COIN, RWC: Figgre 1 ns
Data hold time thold ns
High level clock pulse width twaH ns
Low level clock pulse width gl ns
Data read access time traC 0 400 ns
Command output time trwe 1000 ns
Sub-Q read enable time tsoE 11.2 ms
Subcode read cycle 136 us
Subcode read enable 400 ns
Crystal oscillator frequency 16.9344 MHz
Overating | 2.0 20 | MHz
erating frequency range
P greq yrang 10 MHz
Electrical Charagtefistic OV,Vpp=5V
& " Ratings .
Paramétef Conditions - Unit
min typ max
Supply current” 17 30 mA
sAl, EFMIN, FZD, TES, SBCK, COIN, CQCK, RES, 5 A
HFL, RWC, MIL: Vi = Vpp H
TEST1to 5, DEMO, TESTA, CS: V|y =Vpp =55V 25 75 PA
Al, EFMIN, FZD, TES, SBCK, COIN, CQCK, RES, 5 A
HFL, RWC, MIL: V| = Vsg - H
AO, PDO, EFMO, EFMO, CLV*, CLV~, FOCS, FSEQ,
PCK, TOFF, TGL, THLD, JP*, JP—, EMPH, EFLG, Vpp-—1 \%
FSX, VIP: Igy = =1 mA
_ B Vou (2) | DOUT: Igy = =12 mA Vpp — 0.5 Y,
Output high level voltage ™+
LASER, SQOUT, 16M, 4.2M, CONT, SMP, SMP1,
SMP2, LRCLK, WRQ, C2F, DFOUT, DACLK, SFSY,
Vo (3) Vpp -1 \Y

LRSY, SBSY, CK2, PW, ROMOUT, C2FCLK:
lon =-0.5 mA

Continued on next page.
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Continued from preceding page.

Parameter Symbol Conditions

Ratings Unit

min

typ max

AO, PDO, EFMO, EFMO, CLV*, CLV-, FOCS, FSEQ,
VoL (1) | PCK, TOFF, TGL, THLD, JP*, JP-, EMPH, EFLG,
FSX, VIP: I, =1 mA

VoL (2) | DOUT: g =12 mA

Output low level voltage LASER, SQOUT, 16M, 4.2M, CONT, SMP, SMP1,
SMP2, LRCLK, WRQ, DFOUT, DACLK, SFSY, CK2,
VoL ®) | pw, ROMOUT, C2FCLK, CF2, LRSY, SBSY:

loL = 2 mA

VoL ) |FSTi g =5mA

lorr (1) | PDO, FST: Vo = Vpp

Output off leakage current
lore (2) | PDO, FST: Vo = Vsgs

Wave Form

RWC

COIN

A00646

tRac

Figure 2 Subcode Q Output

tweH

AQ0647

/
P Cr HaXnXsXrXu)Xvyiwio/e

Figure 3 Subcode Output

A0Q0G48B
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Pin Functions

No. Name 110 Description
1 TEST1 | LSl test pin. Normally left open.
2 AO (e}
3 Al | Inputs for the LA9210 internal VCO output. (8.6436 MHz)
4 PDO O
5 Vss —
6 EFMO o]
7 EFMO O
8 EFMIN |
9 TEST2 | LSl test pin. Normally left open.
10 CLV+ (e} )
" oL ) Disk motor control output.
12 VIP [¢] Outputs a high level during CLV rough servo and a low lev:
13 FOCS o
14 FST (6]
15 FzZD |
16 HFL |
17 TES |
18 PCK (o}
19 FSEQ (o}
20 TOFF o
21 TGL (0]
22 THLD o) specified number of tracks (1, 4
23 TEST3 I LSl test pin. Normally left opeh.
24 Vob — | +5vV
25 JP+ (e}
26 JP- o
27 DEMO | Sound output fungtior
28 LSl test pin. No:fhgﬁy left
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Y is the subcode frame synchronization signal. The P, Q, R, S, T, U, V and W subcodes can be read out by
&pplying 8 clock cycles to SBCK.

7.35 kHz synchronization signal output

WRQ goes high when the subcode Q data passes the CRC check. An external controller can read out data from
SQOUT by monitoring this pin and applying a CQCK signal. Set M/L to low when data is required LSB first.

Continued on next page.
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Continued from preceding page.

No. Name 110 Description
The control microprocessor can send commands to the LC7861KE by setting RWC high and then sending command
53 COIN | data synchronized with CQCK. It is also possible to read out the TOC memory data by serfd;gg CQCK from the
SQOUT pin by command switching.
54 CQCK |
55 RES | This pin must be set low briefly after power is first applied.
56 M/L |
57 LASER (0] Output pin controllable by serial data sent from the microprocessor.
58 16M (0] 16.9344 MHz output pin
59 4.2M (0] 4.2336 MHz output pin
60 CONT (0] Output pin controllable by serial data sent from the microprocessog&"
61 TESTS | LSl test pin. Normally left open.
62 CcS | Chip select pin. The LC7861KE becomes active when this pig’
63 Xin I ) .
Connections for a 16.9344 MHz crystal oscillator
64 XouT o

Pin Applications

hpgitting the WF signal to EFMIN.

HF _“T

2. PLL clock generation

PCK

r<——EFM(NRZ1)

comparator

A VCO can be constructed by combining the LC7861KE with the Sanyo LA9210M. The PDO pin swingsin the
positive direction when the VCO phase lags.
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3. /2VCQO; Pin 18: PCK
PCK isamonitor pin that outputs an average frequency of 4.3218 MHz, which is the VCO frequency divided by two.

4, Synchronization detection monitor; Pin 19: FSEQ

Pin 19 goes high when the frame synchronization (a positive polarity synchronization sgnél) ?mm the EFM signal

read in by PCK and the timing generated by the counter (the interpolation synchronizati on sgnai
synchronization detection monitor. (It is held high for asingle frame.)

5. CLV servocircuit; Pin 10: CLV*, pin 11: CLV—, pin 12: V/P

. Thispinisa

MSB LSB Command iy
00000100 DISC MOTOR START (accelgif'q@é)
00000101 DISC MOTOR CLV (CLV) i
00000110

00000111

Mode CLV+ CLV-
Accelerate High Low
Decelerate Low High
CLV * *
Stop

control.

Internal mode

Rough servo (velocity too low)

Rough servo (velocity too high)

Phase control (PCK locked)

Low speed (no HF signal)
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6. Subcode P, Q, and R to W output circuit; Pin 46: PW, pin 44: SBSY, pin 47: SFSY, pin 48: SBCK
PW is the subcode signal output pin, and all the codes, P, Q, and R to W can be read out by sending eight clocksto
the SBCK pin within 136 us after the fall of SFSY. The signal that appears on the PW pin changes on the falling
edge of SBCK. If aclock is not applied to SBCK, the P code will be output from PW. SFS¥+is asignal that is output
for each subcode frame cycle, and the rising edge of this signal indicates standby for th "‘utput Uf he subcode
symbol (P to W). Subcode data P is output on the fall of thissignal.

SFSY l

SBCK

PW

T pin 54: CQCK, pin 56: M/L, pin 62: CS

MSB RES = low

the &Jb”cede Q format internal addressis 1*. The control microprocessor
der sho n ‘below by detecti ng this hlgh level and applyl ng CQCK. When

can read out datafrom SQO =
CQCK is appli ed I:hef“DSP,q

— When M/L is high
When M/L is low

CONT ADR
TNO
INDEX(POINT) *

i MIN Note: * Items in parentheses refer to the read-in area.
the hlg"h( ovf ; SEC
st of the: FLAME
ZERO
AMIN (PMIN) *
ASEC (PSEC) *
AFLAME (PFLAME) *
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WRQ I

cack —l_ﬂ_ﬂ_l_]_l_l_ﬂ_%;{.

X T ¥ X\ X
\L 7]

CONT T~ ADR

mandsm synchronization with the
0K ahd LC7863K with respect to
W comp ‘aﬁds not supported by the earlier

Focus start

Track jump

Mute control

Disc motor control

Other control commands
Track count | 2-byte'cdmmang

 One-byte commands

Commands are ekécuted starting at the fall of the RWC signal.
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9. Focus servo circuit; Pin 13: FOCS, pin 14: FST, pin 15: FZD, pin 57: LASER

Commands
MSB LsSB Command g, RES = low
00001000 FOCUS START #1 g
10100010 FOCUS START #2
00001010 LASER ON
10001010 LASER OFF
0000O0O0O0O NOTHING

pacitor'ig'charged by
his sighal'is received,
sor shoufdicheck DRF to
ved by the'time Clis fully
facus servo'operation.

FOCS isreset and the focus servo turns on. After sending the command,
confirm focus before proceeding to the next part of the program. If;@gﬂs isn

* LASER control
RWC [

CQCK

COIN

LASER

» Focus start (Values in parentheses are forthe L
period.) :

mand, initidization will be performed if RWC is set high. Therefore, do not
g focus start until the focus coil drive S curve has completed.

__'zcroprogeésér should initialize the system by issuing a NOTHING command.
SET pit j$ set low, the LASER pin is set high directly.
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10. Track jump circuit; Pin 16: HFL, pin 17: TES, pin 20: TOFF, pin 21: TGL, pin 22: THLD, pin 25: JP*, pin 26: JP-

MSB

LSB

Command

RES = low

TRACK JUMP (earlier version)
TRACK JUMP (new command)

(o}

TRACK JUMP BRAKE
TOFF
TON

1 TRACK JUMP IN #1
1 TRACK JUMP IN #2
1 TRACK JUMP IN #3
4 TRACK JUMP IN
16 TRACK JUMP IN
32 TRACK JUMP |
64 TRACK JUMP
128 TRACK JURIRFIN

1 TRACK JURIFFOUT #

O|lO O ©O O O O O O O O O O O O O O|F O Fr|F P

O|lO O O O O O O O 0O O OO OO O ol o o|lo o

Ol O p OO P OO O O FPr O O FPr O O|0O O Ok k-

Pl P PP P PP RPRLR R RLRPRP PP P RPROOOoOO

ol P P P P P P P OO OO O O O O|F P r|lO O

Pl P O P OO O O FP P O PFP O OO O|Fr P RO O

Pl O OO FP OFP OFP OO OUFP O FP O|F B OO O

olP P OO R P OR R R OOHU KRR O R|[R P O O
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Standard track jump mode New track jump mode
Command
a b c a b c

1 TRACK JUMP IN (OUT) #1 | 233 ps 233 us 100 ms 233 s 233 s 100 ms
1 TRACK JUMP IN (OUT) #2 | 0.5-track jump 233 ps 100 ms 0.5-track jump a periggs, 100 ms
1 TRACK JUMP IN (OUT) #3 | 0.5-track jump 233 ps Does not occur 0.5-track jump i Does not occur
4 TRACK JUMP IN (OUT) 2-track jump 466 us 100 ms 2-track jump
16 TRACK JUMP IN (OUT) 9-track jump 7-track jump 100 ms 9-track jump
32 TRACK JUMP IN (OUT) 18-track jump 14-track jump 100 ms 18-track jump
64 TRACK JUMP IN (OUT) 36-track jump 28-track jump 100 ms
128 TRACK JUMP IN (OUT) | 72-track jump 56-track jump 100 ms

TOFF goes high after 256 tracks are
256 TRACK CHECK jumped. The a and b pulses are not 100 ms

output.
TRACK JUMP BRAKE There are no a or b periods. 100ms

Note: 1. Asindicated in the table, actuator signals are not output du g the2%
amode in which the TES signal is counted in the TRA KrNG
forwarding is required.

will be executed starting immediately.
4. The maximum braking time (period ¢) has b
inthe LC7861KE.

TE — M-
I

$, pin 20: TOFF

Command ES = low
TRACK COUNT IN
TRACK COUNT OUT
TWO-BYTE COMMAND RESET o
TRACK JUMP BRAKE
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RWC _J l_l 1 | U

Command
Track count
infout command Desired track Two byte command reset
count binary input
Track count
WRQ 7

7

Note: 1.

4,

MSB LSB

00100010

00100011

reliable track count functiop’” ¥ _ : Scratclf‘ies on the disk can result in HFL scgnaJ dropouts that may
result in missing track cot ;‘l;ed when using this function.

Set directly

Conditions under which FOCS goes low
@® When focus is pulled in and the FZD pin has gone to zero.
® When the RES pin is low or the RWC pin is high
!
Therefore, when setting
DEMO high, RWC must

I be low
@ DEMO pin is low

=50 ms,

FST ‘:_ﬂ .

By setting this pin high, muting can be set to 0 dB, the disk motor can be set to CLV, and afocus start operation can
be performed, even without issuing any commands from the control microprocessor. Also, since the LASER pin
becomes active, if the mechanism and servo systems are complete, sound can be produced without the presence of a
Mi Croprocessor.
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13. Reset circuit; Pin 55: RES
When power isfirst applied, this pin should be briefly set low and then set high. Thiswill set the muting to —o dB
and stop the disk motor.

Constant linear velocity servo START STOP

CLv

Muting control 0dB -12 dB
Q subcode address conditions Address free
Laser control ON (low)
Track jump mode
Track count mode Standard
+5V
<
=
55
s
i

14. De-emphasis ON/OFF; Pin 29: EMPH
The preemphasis on/off bit in subcode Q control:d nformati
performed when this signal is high. :

EMPH pin. De-emphasis should be

15. Error flag output; Pin 45: EFLG, pin 49: FSX

Y

Single

correction l

Double
correction

Correction not
possible

No errof

Command RES = low
OSC ON o
OSC OFF
DOUBLE SPEED MODE
NORMAL MODE o
VCO 8M o
VCO 16M
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The clock that is used as the time baseis
generated by connecting a 16.9344 MHz crystal 63?

oscillator between these pins. This oscillator can

I
be turned on and off under command control. jl:ll ‘L coram l

’ Sgramic resonator
(The OSC OFE command turns off both the VCO ) 16.9?4?1\14& %gfgg MHz -
and crystal oscillators.) ;Em E"ut l out

Also, the LC7861KE can be set up to handle
double speed operation under command control.
The table lists the relationships between the
crystal and VCO oscillators.

VCO playback speed Mode 8M
Normal speed mode Double speed m{ﬁ’;j

juble speed mode

7

After reset o

Al pin external input (8M VCO) 8.6436 MHz
Al pin external input (17M VCO) 17.2872 MHz
Al pin external input (LA9210) 8.6436 MHz
PCK monitor output 4.3218 MHz 8.6436 MHz

Crystal Clock Oscillator Recommended Values

Manufacturer Oscillator

CSA-309

CéTIZtE:\l WATCH CO., LTD. HC-49/U-S
(Crystal) (16.9344 MHz)
FCR16.93M2G

TDK CO., LTD

(Ceramic resonator) ;
FCR16.93MGE

Note: Since the conditions on the circuit board gt
board actually used.a

DACLK

LRCLK(11S)

T r
SMP1 1
r 1
— 1 gl
MSB LCH Lse MSB RCH LsB

Note: DACLK = 4.2336 MHz (when DFOFF is low)
DACLK = 2.1168 MHz (when DFOFF is high)
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MSB LSB Command RES = low
01100010 IS ON
011000112 IS OFF o
10001000 CDROM XA
10001011 CONT AND CD-ROM XA RESET

DFOUT and DOUT pins. (This command is used for CD-ROM XA application.) ]
also functionsas apin 60 CONT reset, so caution is required.

units. C2FCLK isthe synchronization signal for that flag.

LC8951 and LC7861 Interface

46 4 0 1 2 7 8 910 11 12 1314 1516 17 18192021223«“42_{«; 5 26 41 42 43 44 45 464 0 9

C2FCLK L‘ﬂ"]

ceF T\ﬂ MSB C2 flag

) LSB C2 flag |

X

19. Mute control circuit

MSB J RES = low
0000000/ MUTE: 0 dB
0000004, MUTE: -12 dB

i MUTE: e dB 0

ThIS isan 6ut|aut plrrfor use with adigital audio interface. Dataiis output in the EIAJ format. Thissignal isasignal
that has passed through the interpolation and muting circuits. This pin has a built-in driver circuit and can directly
drive atransformer.
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22. CD-ROM XA; Pin 60: CONT
The LC7861KE switchesto CD-ROM XA mode when an 88H command is issued and data that has not passed
through the interpolation circuit is output from the DFOUT pin. The LC7861KE returns to norma mode when an
8BH command isissued, and interpolated data is output. Note that the 8BH command also
(pin 60) reset.

MSB LSB Command
10001000 CD-ROM XA ON
10001011 CD-ROM XA OFF

23. CONT pin; Pin 60: CONT

MSB LSB Command
00001110 CONT F
10001011 CONT AND CD-R@M ARES’% .

Low

Pin 60 will goes high when this command is issued.

24. Other pins; Pin 1: TEST1, pin 9: TEST2, pin 23: TESTS3, pin 8. T
These pins are used for testing the LS’ sinternal circuits Si
resistors, they can be left open in normal operation.

7 TE-"__gS pin 61: TEST5
T ST 5 have built-in pull-down

Circuit Block Operating Descriptions

1. RAM address control
The LC7861KE incorporates an 8-bit x 2k-Wwc

W his MM sused as a buffer memory, and has an
EFM demodulated datajitter handling capécﬁy of

The L‘C7S'61KE conti nuously checks the remai ning

adjustments to the PCK side of the
exceeded, the LC7861KE forci ny ST

Position

—4 or less
-3
-2
-1
+0

'g hstant timing based on the crystal oscillator clock. First, the LC7861KE performs C1
1in the C1 block, determines the C1 flags, and writes the C1 flag register. Next, the

C1 flag g Error correction and flag processing

No errors No correction required - Flag reset

1 error
2 errors

3 errors or more

Correction - Flag reset
Correction - Flag set

Correction not possible - Flag set
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C2 flag Error correction and flag processing
No errors No correction required - Flag reset
1 error Correction - Flag reset
2 errors Depends on C1 flags*!
3 errors or more Depends on C1 flags*2

Note: 1. If the positions of the errors determined by the C2 check agree with the those specified by the Cl flag

flags are taken as the C2 flags without change.

B Specifications of
characteristics, ar

cﬁhology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

W 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 September,

subject to change without notice.

ation may be reproduced or transmitted in any form or by any means, electronic or
ing photocopying and recording, or any information storage or retrieval system,
out the prior written permission of SANYO Electric Co., Ltd.

1998. Specifications and information herein are
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