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| No.3vsea [/ LC89510

CMOS LS|
Error Correction and Host-interface IC
: for CD-ROM and CD-l Players

OVERVIEW : PINOUT
The LC89510 is an emor correction and host-interface
IC for CD-ROM and CD-I players that integrates
real-time error detection and correction with erasure 3;32325§3533333§
correction and host-interface data transfer functions into ottt AEEEEEE .
a single chip. B Hii I
The LC89510 features an 8-Kbit erasure-correction ot O — mx
RAM, on-chip command and stats FIFOs, and a buffer et E i
memory interface that supports up to 64 Kbytes of ot = w“Ei
external SRAM. The buffer memory interface allows the RAN — WA
LC89510 to buffer up to 27 sectors of data when Rz =
connected to & slow host. The LC89510 can correct two RA14 —— TR
errors per symbol with erasure comection. Also, the e LC89510 J o
command FIFO supports 8-byte commands, making pi g
CD-ROM systems using a SCSI bus easier to design. 4 = %
The LC89510 is pin- and software-compatible with the ot =~
LC8951, although the LC8951 is available in QIP-80A 08 — o7
packages. It improves upon the LC8951 through modifi- o =~
cation of one section of the internal registers and the o =¥
addition of the emasure-correction RAM. ves vss
41
The LC89510 operates from a S V supply and is avail- U U 8“’
able in 80-pin QIPs. §§§§3§§§3§§§§8°
FEATURES

* CD-ROM (Mode 1) and CD-I (Mode 2 - Form 1 and PACKAGE DIMENSIONS
Form 2) formats supported

e Resl-time error detection and correction in hardware Unit: mm

¢ 2.3 Mbyte/s (18.4 Mbit/s) maximum data throughput . 4474 QIPSOE
and transfer rates ‘

* Corrects two exors per symbol with erasure correction

8 Kbit of erasure-correction RAM

8-byte command FIFO and 12-byte status FIFO

Up to 64 Kbyte of external buffer SRAM

Buffers up to 27 sectors of data

Pin- and software-compatible with the LC8951

5 V supply

80-pin QIP

e & o ¢ o & o

Specifications and information herein are subject to change without notice.
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SYSTEM BLOCK DIAGRAM
—f——
r=j 64 Kbyte SRAM
"2% Sedial data Losas1o Host interace ?m
©O oy s 20,
conoM ae
PIN DESCRIPTION
Number Name Description
1,13 24, 41, 52, 64 vss Ground
20 11, 50 & RAO o RA1S Buffer RAM and erasure fag RAM address bus outpul fines
12 RWE Buffer RAM write snable output
" FOE Bufier RAM output enable oulput
15 ERA Single-bit, bidirecional erasurs flag RAM data fne
o2 101 ©o 108 8-bit, bidirecional buffer RAM data bus fnes with intemal pullup resisiors
25 XTALCK Crystal oscilalor input
2 XTAL Crystal oscifiaor output
2 2 TEST1, TEST2 Test inputs. Should be fled LOW.
-] CseL Serial data clock phase select input
0 LMsEL Serial data meb-firsVisb-first bitorder select input
N, n Yoo 5 V supply
2 LACK 44.1 KHz lof- and right-channel separaior stobe input
3 ] SDATA Serial data input
] BCK Bufter clock input
L] C4LR C2 ermor fag pointer strobe input
» ceFO CD player interface C2-ag pointer input
7 MCK CD player interface referance clock output
38 10 40, 42 0 48 Do © D7 8-bit, bidivectional microprocessor data bus fines
47 RS Register select input
@ RD Active-LOW data read input
4 WR Active-LOW data wrile inpul
50 ) Active-LOW chip select input
51 T Active-LOW inlerrupt request oulput Open<drain output with internal pullup resistor
3] RESET Active-LOW, Schmiti-rigger reset input

®
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Number Name Description
54 ENABCE Active-LOW, host-interiace enable input
55 RWH Active-LOW, host-interface dafa wrile input
56 RHD Active-LOW, host-interface data read input
57 D Active-LOW, host commandidata select input
58 WA Aciive-LOW, data ¥ansier WAIT/DRQ signal output
] DTEN Active-LOW, data enable oulput
60 STEN Aclive-LOW status ensble output
81 EOP End of process fag outpul
6 RT3 Buller RAM chip-select output
63 HDE Tristale, host data erasure flag output
& b 72 HDO 1o HD? 8-bil, bidrectional hoskinteriace data bus fines
74 SELDRG WAIT/DRQ oconirol data Fansier mode select input

Note

All VDD and VSS pins should be connected to supply and ground, respectively.

SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol Rating Unit
Supply voltage range Voo 03170
Input voltage range Vi —0.3 © Voo + 03
Oulput vollage range Yo -0.3 b Ypo + 0.3
Powssr dissipation Fo %0 mw
Operating smperature range Tos ~30 10 70 °c
Storage lmperaiure rangs Tug 55 b 125 <
Sokdering emperature Ts 200 (1 = 10 8) °c
Recommended Operating Conditions
T.= 25 °C
Parsmeter Symbol Rating Unht
Supply vollage Voo 5
Supply volage range ) Voo 45 10 65
Electrical Characteristics
Voo =45 1055V, Vs =0V, T.=-30 10 70 °C
Parameter Symbol Condiion Rk Unh
typ max
Input voltage range Vi - Voo v
RESET, RO, W, ARD, AWR, TMD,
TS, ENABLE and bus pins LOW-leve! ' - 06 v
input voltage
;, 3958-—3/6
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CondRtion Ruting Unit
Parammeter Symbol — v —

LOW-evel input vollage for all other _ _ 08 v
inpul pins excepl XTALCK iz
FESET, RD, WH, ARD, AWR, TMD,
TS, ENABLE and bus pins \[" 25 - - v
HIGH4evel input voltage
HiGHAevel input voitage for all other _ _
input pins except XTALCK Vi 22 v
T LOW-level output voltage Vot me .,p,;guwhﬁ:‘a mA - - 04 v
LOW-avel output voltage for all other _ - _
output pins except XTAL Vo2 oL =3 mA 04 v
HiGH-evel output voltage for al . _ _
output pins axcept INT and XTAL Vou low = 3 mA 24 v
INT and bus pins pullup resistance Rue 10 20 40 k2
Input lsakage current Y Vi = Vgs or Vpo -25 - 5 pA

FUNCTIONAL DESCRIPTION

The 1L.C89510 comprises three main blocks—a CD
player interface and data input block, an error detection
and correction circuit, and a host interface—that operate
in parallel. The LC89510 performs pipelined data input
and decoding, simultaneous input data buffering, error
detection and correction, and data transfer to a host
processor.

CD Player Interface and Data Input

The input data passes through the synchronization stage,
is then decoded and written to buffer RAM. The input
data can be in one of three formats selected using CSEL
and ILMSEL.

The synchronization stage comprises a sync detector and
a sync interpolator. The sync detector detects the sync
pattern in each sector of data and the sync interpolator
generates the synchronization pulses. The detector and
interpolator can be individually enabled and disabled
using the control microprocessor.

After decoding, each full sector of data—2352 bytes
comprising the sync, header, sub-header and’ parity
fields—is written contiguously to the buffer RAM in
units comprising eight data bits and their corresponding
C2 exror flag from the CD player signal processor. If
erasure correction is not required, the C2 error flag write
can be disabled and the data written in 8-bit rather than
9-bit units.

MCK can be used as the reference clock for the CD
player signal processor, eliminating the need for a sepa-
rate oscillator circuit. In this case, the LC89510 clock
frequency should be double the signal processor clock
frequency.

Error Detection and Correction Circuit

Error detection and correction is performed on each
sector after it is written to buffer RAM.

The LC89510 uses the C2 ermror flag data to perform
erasure comrection, before error correction. Since the
LC89510 bas an onm-chip 8-Kbit erasure-cormrection
RAM, erasure correction can be performed with as little
as 8 Kbytes of external buffer RAM.

The standard emor detection algorititm can be pro-
grammed for a range of processes, including repeat
correction and QP/PQ correction.

After the error correction code (ECC) is decoded, the
32-bit emror detection code (EDC) CRC error check is
performed. The sector header and sub-header are then
copied to the LC89510.

After the CRC check, the LC89510 issues a de-

code-complete interrupt to the control microprocessor.
The microprocessor then reads the decoder status, the

sector header and sub-header, and the sector start

address from the LC89510 into buffer RAM.

Host Interface

Command and status FIFOs

The FIFOs communicate between the host processor and
the control microprocessor. There are no restrictions on
the commands and status codes that can be used, since
the LC89510 ignores the contents of the FIFOs. This
provides the CD-ROM application-system designer with
the maximum flexibility for incorporating the LC89510

into existing designs. i!
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When HWR goes LOW, the host processor writes a
command of up to 8 bytes in length into the command
FIFO. The LC89510 then issues a command interrupt to
the control microprocessor, which then reads the com-

+ mand.

The microprocessor wansfers decoder and CD-ROM sta-

tus to the host processor by writing to the 12-byte status

FIFO. The host processor can then read status informa-
tion from the FIFO when STEN is LOW. STEN goes
HIGH when the last byte is read.

Data transfer

The control microprocessor transfers blocks of data to
the host by writing the block start address and the
number of bytes to be transferred into the LC89510
registers. It then issues a ready signal to the LC89510
data transfer start-trigger register and waits until the
transfer is completed.

Control Registefs

Read registers

The LC89S510 signals the start of data transfer to the
host by setting DTEN LOW. While DTER is LOW, the
host reads the data from the LC89510 by repeatedly
strobing HRD. For fast hosts, HRD should be held
LOW while the LC89510 WAIT output is LOW to
ensure that data is read correctly.

Taking SELDRQ LOW selects the DRQ (data request)
transfer mode, which is similar to DMA operation. Each
time the LC89510 outputs a data request signal by
setting DTEN LOW, the host processor strobes HRD
once.

Whea the last byte is transferred, EOP goes LOW while
ARD is LOW and then DTEN goes HIGH. When
DTEN goes HIGH, the LC89510 issues a data transfer
complete interrupt to the control microprocessor, which
then informs the host that transfer has been completed.

- Rogtonr  postton
Atdrose Nasber Name 1] ‘e s ‘ 3 2 t .
[} x x x x - AR [} [] ] [ A3 A2 At A0
e |o]o]o ] conn - ™
e oo ] FETAT oo (] (=] 1 [ 14 gTesy oTeN i
o |lol1]oe n pecL (4 ™ " M [ = ) 0
o | o ¢ |t m DBCH ore ote ] ora m 810 » =
ol tlofo ~ HEADO b »
e {1 o] " HEAD! =Y o
o | 1] ] ~ HEADZ [ ™
o1 ] 1] w NEADS - »
! 1{e]ofo ~ m A7 a” A M A A At A
tjoejo] » " AtS AW A A2 M A0 A
tjojs o] m waL a » ! M a A A A0
BEEERE n WA AlS AW A A ) AR A A
t|v]oe]oe me STAT CACOK asvc | mosvme 1T WSHORT 8K BUBLK | UCEBIX
t |t }e fts STATY snern | secen | s | wooema | swem | stem | sieew | sweu
1 {11 io nie STAT? MO0 AMOD2 MO0t AMODD MOOE Nocom | AFoRM1 | AFORMO
tr ]t} as STATS VAT wm.oNG caK x x x x x
Note
% = don’t care
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Write registers
Ragleter 8 positen

" Atdrese Wumber Rame 7 ] ] ‘ 3 2 ' ®

[ x x x x - AR x x x x AS A2 ' Af A0
° 0 ° 0 L J SBOUT meb b
o]ojoe 1 Rt FCTRL CMDIEN OTEEN DECIEN Q0BK GiwA STWA DOUTEN | SOUTEN
] ] 1 [] R2 oect [ 14 |} Bs ] 8 [ 1] 80
° ° 1 1 n 0BCH x x x x 8t B0 B BS
0 1 ] 0 M DACL AT AS AS M A A2 Al At
] 1 0 1 ns DACH AtS A4 At A2 AN A0 A A8
o 1 1 0 L DTTRG x x x x x x x x
o 1 1 1 L OTACK x x x x x x x x

! 1 [ 0 0 RS WAL AT AS AS M A3 A2 At A0
1 [} ] 1 L WAN Al§ A4 A3 A2 AN A0 AR As
] ] 1 [ R10 CTRLO DECEN x EOIRQ AUTORQ ERAMAQ WRRQ oRQ PRQ
1 L ] 1 Rt . CTRLY SYIEN SYOEN DSCREN COWREN MOORQ FORMRQ MBCKRQ SHOREN
1 1 0 o Ri2 L A7 A8 AS M A3 A2 At A
1 1 o 1 A3 PTH At$ Al A3 A12 AN Al0 Ay A
1 1 1 ° Al CTR2 x x x x x ERAMSL STENCTL STENTRO
1 1 1 1 Lil3 RESET x x x ] x x x x

Note

X = don't care

Control register 2 (CTRL2)

CTRL2 comprises the ERAMSL, STENCTL and
STENTRG register bits and five unassigned bits.

ERAMSL controls the internal erasure-correction RAM
operation. When ERAMSL is 0, the RAM is enabled

and when 1, disabled. ERAMSL is set to 0 following a
reset.

STENCTL controls the STEN output mode. When
STENCTL is 0, STEN goes LOW after the controlling

microprocessor has written one byte to the status FIFO.
This is the same as LC8951 operation. When STENCTL
is 1, STEN goes LOW only when the controlling micro-
processor writes 0 to the STENTRG register, usually
after the microprocessor has written multiple bytes to
the status FIFO. STENTRG is automatically set to 1 and
STEN set HIGH after the host computer reads the last
byte from the status FIFO,

STENCTL is set to 0 following a reset.

parties.
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