Ordering number: EN3% 3981

CMOS LSI

LC89581

Encoder for CD-ROM and CD-l Data

Preliminary

Overview

The L.C89581 is an encoder for CD-ROM and CD-I data
formats. It accepts 16-bit parallel input data, generates
error detection and correction codes, and performs bit
scrambling. It can operate in either master or slave
mode.

The LC89581 operates from a 5 V supply and is avail-
able in 80-pin QIPs.

Features

Encodes CD-ROM and CD-I format data
Generates error detection and correction codes
Selectable bit scrambling

Selectable master/slave operation

Automatic CD-ROM data format recognition
5 V supply

80-pin QIP
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LC89581

Block Diagram
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Pin Functions
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186 x 8 Kbit butter RAM

Number Name Function
89 1o 72, 74 1o &, DINO to DIN15 | Data inputs
105
61lo12 141019 AC lo A12 BuMer memory address bus
13, 32, 52 VSS Ground
20 [¢3) Buffer memory chip select output
2 S19 Input data start pulse output
2 WR Buffer memory write output
23 10 30, 33 fo 40 Do to Di5 Buffer memory data bus
31, 73 VDD Supply voltage

41 to 51, 53 to &7

DLAY fo DLRA15

Encoded data cutputs

58 50 Data culput seclor inputioutput, See note.

69 FRCK CD frame sync clock inputioutput. See nofe,
60 Ws2 Double word syne clock inpuboutput, Ses note,
61 MASTER Slave/master moda select inpul, See note.

62 TEST Tast input. Intemal pull-up resislor

63 B5BOFF Bit scamble select input. Intemnal pullup resistor
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LC89581

Number Name Function
64 ROM CD-ROM or CD-l input data format select input. Intemal pull-up resistor
] [¥i] CD-ROMGD-l or CD-DA inpul data format select inpul Intemat pull-up resistor
66 cP Clock pulse input
67 DIN Data input clock output
68 RESET Resel input

Note
MASTER selects whether $0, FRCK and WS2 are in input or output mode.

Specifications
Absolute Maximum Ratings
Parameter Syrnbol Ratings Unit
Supply voltage range Voo 03 10 7.0 Vv
.| Input vollage range Vi -0.3 fo Vpo + 0.3 v
Output voltage range Yo =03 o Voo + 0.3 v
QOperating temperatura range Topr -3 to 70 °C
Storage temperature range Tayg -55 1o 125 °c
Soldering temperature Toa 260 °C
Soldering time tsal 10 s
Recommended Operating Conditions
T, =25 °C
Parameter ' Symbol Ratings Unit
Supply vollage Voo 5 v
Supply voltage range Voo 45 to 5.5 v
Electrical Characteristics
Vop =450 55V, Vs =0V, T, =-30 10 70 °C
Paramater Symbol Conditions Ratings Unit
min typ max
LOW-leve! input voltage Vi - - 0.8 v
HiGH-level input vollage Vin 22 - - v
Input voltage Vi o - Voo v
LOW-level outpul voltage ‘ Vor oL = 3 mA - - 0.4 v
HIGH-level output vollage Vou loh = 3 mA 24 - - v
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LC89581

Timing Characteristics

Reset timing

—tpy
RESET N 4
Vio=4510535V, T.=-30t0 70 °C, CL = 50 PE, Vu =22V, VL=08V
Ratings
Parameter Symbol Unit
min max
RESET LOW-lavel pulsewidth {rw 10flcp - ns
System clock timing
CPL
cp
CPH
Vb =45 055V, T.=-301070°C, C.=50pF, Va =22V, VL. =08 V
Ratings
Parameter Symbel Unit
min typ max
CP input frequency fep - 4.3218 - MHz
CP LOW-evel pulsewidth lepL a0 - - ns
CP HIGH-level pulsewidih teen 80 - - ns
Encode mode set timing
s19 /| N
_____ tcpg —f f— JK o
w___ A XK
m— f=— tcoHp
_____ tRoMy —= fo— L
M A - R
—] L tROMHD
————— tpog ~e—e ——— e,
wWEoF D o
—-I [+— tBoHD
Voo = 4510 55 V, T. = 30 to 70 °C, CL = 50 PE, Vi = 22V, Vi =08 V
Ratings
Parameter Symbol Unit
min max
CO solup time tops - 30 ns
TD hold time teoko - 5 ns
FOM setup time troms - 30 ns
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LC89581

Ratings
Parameter Symbol Unit
min max
FAOM hold time tROMHD - 5 ns
BSBOFF setup time teos - 3o ns
BSBOFF hold time tsonp - 5 ns
Data input timing
Tag T423 T484 T495 T496 T540 T541 T542 T543 T544
e AT\
taten
ts19p
519
| -
tpinp — }-— — tpiND
DIN _]]“
toms
e
DIND -
- X |
Voo =450 55V, T,=-301t070°C, CL = SO pF, Vu =22V, VL = 08 V
Ratings
Parameter Symbol Unit
min max
$19 output delay time {s1ap - 70 ns
DIN output delay time DD - 70 ns
DINO to DIN15 setup time toins - 2fep + 70 ns
DINO to DIN15 hold time toinHp - it ns

Note

There are 588 CP cycles for each FRCK cycle. FRCK goes LOW in sync with the first cycle of CP (T0).
DIN goes HIGH on the leading edge of CP cycles T44, T90, T136, T182, T228, T274, T320, T366, T412, T458, T540

and T586.
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LC89581

Data output timing

Master mode
T0 T T2 T3
tg

—

cp __J‘_\_j—\_;r_\_/_\_/_\_-_/_\_/_\_/_\_/‘\_/_\_
T

FRCR |

— r—tso

50 4

wsz a"

t
oLo sl -

(o
DLA1S - --

Vop =450 55V, To=-30t070 °C,CL=50pF, Vg =22V, Vp =08 V

Ratings
Parameter Symbeol Unit
min max
FRCK oulput delay time trp - 50 ns
SO output delay time tson - 60 ns
WS2 outpul delay time twszp - 50 ns
DLRO o DLR15 ovipul delay time totro - 100 ns
Slave mode
To T T2 Ta T4
o N\
'FHD
trs l=—tws20
FACK -
tgog —el
% 4;_' ’[ -
tsq—m —
wez2 7 -
tDLﬂD —
Dl|.FlO -- r_ -
OLR1S -- >1F -
Vop =450 55V, T,=-301t0 70 °C, CL = 50 pF, Vu = 2.2V, VL = 08 V
' Ratings
Parameter Symbol Unit
min max
FHCR input setup time Irs 5 - ns
FRCK input hold time irHD 10 - ns
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- LC89581

Ratings
Parameter Symbol Unit
mi max
S0 input setup time ts0s 5 - ns
80 input held time {soHD 10 - ns
WS2 input delay time Iwsep 10 100 ns
CLRO o DLR15 output delay time toLRp - 80 ng
SRAM interface write cycle
lweso —| p— =+ | Ywesp
&s Y 7 o
twap — [ e I Y
AD . -
2 A K _
twro—s| |~ —| |—twro
wr Y 7 o
twop—e{ {o— — |—twop
0o - " -
oo ; A i —
Vop =45t0 55V, Ta=-30t0 70 °C, C, = S0 pF, V4 =22 V, VL = 08 V
Ratings
Parameter Symbol Unlt
min max
CS outpul delay time tweso - 80 ns
AD o A12 oulput delay time twaD - 100 ns
WH output delay time bwrp - 60 ns
DO to D15 oulput delay time twop - 100 ns
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LC89581

- SRAM interface read cycle

o SN\ T\ S\

tacso —+ fee— — [._ tRcsD
s Y
tpap —+ la— — 'RAD
AD -
1o
Al2 >§L -
VR

1 'Rps ! ADHo

|
o
B ITX K

Voo = 45t0 55V, T. = -30 to 70 °C, CL =50 pF, Vu=22V, VL=08V

Ratings
Parameter Symbol : Unit
min max
TS outpul delay fime tacsp - 70 ns
AD 1o A12 address oulpul delay time tRap - 100 ns
D0 to D15 input setup time tros - 80 ng
D0 to D15 input hold time tapno - 5 ns

Functional Description

Input data is processed as CD-DA format data when CD
is LOW and as CD-ROM or CD-I format data when CD
is HIGH, depending on the state of ROM. The data is
processed as CD-ROM format data when ROM is LOW,
and as CD-I format data when ROM is HIGH. Note that
if a CD-ROM sync pattern is not detected in the input
data, the data is processed as CD-DA format data,
regardless of whether CD is LOW or HIGH.

In CD-ROM or CD-I format data processing modes, bit
scrambling is OFF when BSBOFF is LOW, and ON
when BSBOFF is HIGH.

519 J]

When MASTER is LOW, master operation mode is
selected and WS2, FRCK and SO are outputs. When
MASTER is HIGH, slave operation mode is selected
and WS2, FRCK and SO are inpuis.

The data input sequence is shown in the following
figure. After S19 goes LOW, data is read from DINO
goes DIN15 when DIN goes HIGH.

DIN |_|

DING

Dltﬁ1 5 X ° X ! X 2 X
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LC89581

The data output sequence is shown in the following
figure. Note that encoded data output lags 2 sectors
behind the input.

519 ﬂ

we _ LT LILIL LI

PLRO

ol D &I €I K 1D & 4 (D & &' &¢ X

The timing of SO, FRCK, WS2 and CP is shown in the
following figure

$19 rl ﬂ

s N | [

=S e o e e e W e U T e

mok || L

wsz | 118 | [ 1165 | 7771 [ 1174 | [ 1475 | | o | [

FRCK | l

w52 | |

o1 2 3 4 —2324252827 - 48 49 50 51 52 53 54
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LC89581

Data Formats

CD-ROM
Mode 0
2352
Syno Header . AlD
5 | 4 ] 2956 |
fp—12——| 4 , 2306 ,
Mode 1
Syno Header User data EDC Space EGC
2 | l. a e 4 M| a |
—tz— 4 1 2048 R 8 e—z76—|
Mode 2
Sync Header Data
| ‘ | 23 |
fp—12— 4 | 233 |
CD-l
Mode 2, form 1
Syne Header Sub header User data EDC ECC
2. | i ] ‘g i S04R | A |
|-—1L | 4 e & "1 2048 f—d fe—276—]
Mode 2, form 2
Syne Header Sub header User data EDC

fo—t12—t 4— | 8 - 2324

.

M No products described or contained hergin are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss,

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC GO, LTD,, its affilates,
subsidiaries and distributors and all their officers and employess, jointly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO. LTD, its affiliates, subsidiaries and distributors or any of
their officers and employees jointly or severally,

B Information (including circuit diagrams and circuit parameters) hersin is for example only; it is not guarant-
eed for volume production, SANYQ believes information herein is accurate and refiable, but no guarantees

are made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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