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LC89561

CD-ROM XA Error Correction

/ and ADPCM Decoder LSl with Host CPU

Preliminary

OVERVIEW

The LC89561 is an error correction and ADPCM
decoder for CD-ROM XA that features a single data and
control bus, making it ideal for small-sized and portable
CD-ROM drives where one CPU performs indication
control, key control and similar functions from the CD
drive.

The LC89561 supports CD-ROM XA using a built-in
ADPCM decoder, and data transfer when communicat-
ing with a word processor or similar device using a
built-in serial interface.

Functional Blocks

Error correction block

« The error correction block corrects errors in CD-ROM
output data from the CD player. Data is buffered and
stored in external SRAM. Errors are automatically
corrected afier one-sector buffering (errors are
detected and corrected only once).

« The CPU checks that errors have been corrected and
then reads data from SRAM.

+ Buffering, error correction and data reads are per-
formed in real time using pipeline processing.

+ Ermror-corrected ADPCM daia (actually, it is not cor-
rected) is transferred to the audio block under CPU
control.

« Buffering and error correction are controlled by the
settings of the registers.

ADPCM decoder block

« Ermor-corrected ADPCM data is transferred to the
ADPCM decoder block (audio block) under CPU
control. More correctly, the data is read/written [rom
the error correction area of external SRAM to the
audio block. The audio block then reads data from the
audio block for reproduction.

+ Automatic reproduction of levels A, B, C and
stereo/monaural is controlled using sub-header infor-
maton.

+ Direct interface connection with LC7883K (8 umes
over-sampling digital filter + D/A conventer). CD-DA
output is controlled by the scttings of the intcrnal
register.

Serial interface block

« The LC89561 has a built-in asynchronous scrial inter-
face that is equivalent to the 8251.

« TXRDY and RXRDY interrupt signals arc output on
ZINT.

« The CPU can write data to the serial interface block
one byte at a ume, or transfer data automatically by
reading the required number of bytes from SRAM,
based on the settings of the registers. It is not ncces-
sary for the CPU to do anything on the serial interface
until a transfer completion interrupt occurs.

. The communications clock pulses, for the serial inter-
face block (TXCLK, RXCLK), can be generated from
the clock pulse on XTAL. The division is completed
within one XTAL period (divider value is set in the
intemmal register).

DMA controller block

« The LC89561 has a simple built-in DMA controller
that transfers data from the external SRAM to sysiem
RAM.

« The contoller performs dual, burst-mode addressing
with a 120 ns RAM access time (360 ns when
TWSPD (R2-BitQ) is 0).

« When the CPU transfers data to the LC89561, the
LC89561 sets ZBUSRQ LOW and requests release of
the bus. The CPU releases the bus and DMA transfer
commences after a LOW level is output on
ZBUSACK.

« After transfer is completed, the LC89561 releases the

bus and scts ZBUSRQ HIGH. At the same time as the
CPU outputs a HIGH level on ZBUSACK, the
L.C89561 gencrates a completion of decoder transfer
interrupt to the CPU.
The DMA controller can also transfer data inside
external SRAM. For example, it is possible to transfer
data from an error correclion area to a user area, and
hold data in RAM. (User arca refers to arcas other
than those set aside for error correction and the
ADPCM dccoder.)

Specifications and information herein are subject 1o change without notice.
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3.5 V Operation

The 1.C893561 can also operate at 3.5 V. The operating
characteristics are shown in the following table.

Intenal {lag (TWSPD)

SRAM address access time

DMA controller transfer speed

Comments

0

360

0.658M bylets (3.11 ms/sector)

35 V operating voltage,
Normal-speed

180

1.316M bytess (1.56 ms/sector)

5.0 V operating voltage, Normal- or
Double-speed

Note

For 3.5 V operation, the SRAM access time is 360 ns. For standard SRAMs, however, the transfer speed is slower.

PACKAGE DIMENSIONS

Unit: mm
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LC89561

PIN DESCRIPTION

Number Name o) Description
1 TXCLK | Serial communications clock input (When generaled internally, connect to Vss)
2 TXDATA | Serial communications input data
3 RXDATA 0 Senal communications output data
4 2CTS ! Serial communications control input pin
5 ZRTS 0 Serial communications control output pin
6 ZRESET | Reset pin (1 ps LOW-level reset)

7 CPUIF | CPU interface set pin
8 Vss - Ground pin
9 TEST o] Test pin. Tie LOW.
10 Vsg - Ground pin
1 MCK o] Clock output pin (16.9344 or 8.4672 MHz)
12 Vop - Supply pin
13 XTAL |

Crystal oscillator pins
14 EXTAL 0
15 Vss - Ground pin
18 LRCK !
17 SDATA I
18 BCK | CD digital signal processor connection pin
19 C2pP0 l
20 CEMPHAS |
21 DACCK 0 D/A converter clock output
22 SOCt 0 CD-DA/CD-ROMXA distinguish pin
23 OLRCK 0
24 ODATA 0 D/A converter connection pin
25 OBCLK o]
26 MEMPHAS o}

Audio block monitor pins
27 MSTEMON 0
28 ZRCS o] SRAM chip select pin
Pt ZRWE 0 SRAM write pin
30 ZROE 0 SRAM read pin
A Vss - Ground pin
32 100 o)
33 101 10
K2} 102 10
35 103 [4e) RAM data inputoutput pins
3% 104 {0
37 105 (6]
38 106 K]
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LCB89561
Number Name Lo Description
39 107 0 RAM dala inputouiput pins
40 Vss - Ground pin
41 Voo - Supply pin
42 RA15 0
43 RA14 0
a4 RA13 o}
45 RA12. 0
46 RAY1 Q
47 RA10 0
48 RA9 0
48 RA8 0
RAM address output pins
50 RA7 0
51 RAB o}
52 RAS 0
53 RA4 o]
54 RA3 0
55 RA2 0
56 RA1 0
57 RAQ 0
58 Vss - Ground pin
59 Voo - Supply pin
60 ABCTL o] Address bus control pin
61 ABiS o}
62 AB14 (o}
63 AB13 o]
84 AB12 o)
65 AB11 0
66 AB10 0 Address bus connection pins with tristate outputs
67 AB9 0
68 ABS 0
69 AB7 0
70 ABS 0
n ABS 0
72 AB4 He]
3 AB3 o)
74 AB2 [He] Address bus connection pins and bus pins (direct addressing input only)
75 AB1 10
76 ABO o]
7 Vss - Ground pin
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LC89561
Number Name ro Description
78 Vpp - Supply pin
79 RS | Register select pin
80 2CS ] CPU interface chip select pin
81 ZRD ! CPU interface read pin
82 ZWR 1 CPU interface write pin
83 IWAIT 0 CPU interface wart output pin
84 ZINT 0 CPU interface interrupt pin with open-drain output
85 ZBUSRQ 0 DMA bus release request with open-drain output
86 ZBUSACK I Bus release acknowledge inpul from CPU
87 0o 1o
CPU interface data bus inputioutput pins
88 9] [0]
83 Voo - Supply pin
90 Vss - Ground pin
91 D2 Vo
82 D3 o
93 D4 o]
CPU interface data bus inputioutput pins
94 D5 e}
95 o] Vo
% 07 /0
97 2DTC | OMAC data transfer stop input. Connect to Vpp if not used.
98 Vss - Ground pin
9 ZDSR | Sernal communications: control input pin
100 ZDTR 0 Serial communications control output pin
SPECIFICATIONS
Absolute Maximum Ratings
Vs =0V
Parameter Symbol Conditions Rating Unlt
Supply voltage range Voo Te = 25 °C 031+ 70 v
Input and output voltage range Vi, Vo Ta= 25 °C ~-0.3 1o Vpp +0.3 v
Power dissipation Po T €70 °C 350 mw
Operating temperature range Teng -30 0 70 °C
Storage temperature range Tag -55 to 125 °C
Soldering temperature Tea 10s 260 °C
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LC89561
Recommend Operating Conditions
T, =-301t0 70 'C, Vss = 0 V
Rating
Parameter Symbol Unit
min typ max
Supply voltage Voo 35 5.0 55 v
Input voltage range © VN 0 - Voo v
Electrical Characteristics
Vss =0V, Vpp = 3510 55 V, T, = -30 to 70 °C
Rating
Parameter Symbol Conditions Unit
min typ max

All input pins except
HIGH-level input voltage Vit XTALCK and 22 - - v
those in note 1.

All input pins except
LOW-level input voltage Vius XTALCK and - - 0.8 v
those in note 1.

HIGH-level input voltage Vinz See note 1. 25 - - \s

LOW-level input voltage Viz See note 1. - - 0.6 v

lonr = ~3 mA, all output
HIGH-level output voltage Voui pins except XTAL, bus pins 24 - - v
and those in note 2.

loLr = 3 mA, all output
LOW-level output voltage Vou pins except XTAL, bus pins - - 04 A
and those in note 2.

LOW-level output voltage Vouz o = 3 mA. See note 2. - - 0.4 v
Vi = Vss, Vpo.
Input leakage current I Al input. pins, -25 - 25 pA
Pull-up resistance Rup 100 to 107 10 20 40 ks2
Notes

1. Pins TRXCLK, RXDATA, ZCTS, ZRESET, RS, ZCS, ZRD, ZWR, ZBUSACK, ZDTC, ZDSR and 100 0 107
2. Pins ZINT and ZBUSRQ (connect pull-up resistors if used)

Recommended Oscillator Circuit

Pt

XTAL EXTAL
(Pin 13) (Pin 14)
Rt
R1=120k0
R2 R2-4702
Ct . C2.30pF
O
b 16.9344 MHZ crysial
FC1 = C2 osciiator {requency
7 r

Information (induding arcuit diagrams and circuit parameters) herein 15 for example only; it is not guaranteed for volume production. SANYO believes inlormation
herein is accurate and reliable, but no guarantees are made or imphied regarding its use or any iniringements of intellectual property rights or other nghts of third
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