Ordering number : EN4333A

CMOS LSI

LC8902, 8562&
SA///WYO Digital Audio Inte&r;face Receiver

Overview

The LC8902 and LC8902Q are receiver LSIs for  unit: mm
applications in which data is transmitted between digital  30258-p|P42&
audio equipment in the EIAJ format. These LSIs
synchronize with the input signal and demodulate that
signal to aregular format signal.

Features

 Built-in PLL circuit synchronizes with the input EIAJ
format signal.

» Microcomputer interface receives mode settings and ¢
outputs fs codes, copy information, and category codes,

*» Supports both 384 fs and 512 fs system clogk
(selectable) and provides 256 fs, 128 fs, BCLK and
LRCK clock outputs. ;

« Can operate in either digital source mode 0
source mode.

* User bit CD subcode interface

DIP428 and QIP44M packages

SANYO: DIP42S

02§
|-

SANYO: QIP44MA

ny“and all SA YO products described or contained herein do not have specifications that can handle
2 pplications? that require extremely high levels of reliability, such as life-support systems, aircraft’s
C@)ntrol systems or other applications whose failure can be reasonably expected to result in serious
phyéfc@l %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.
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LC8902, 8902Q

Application Usage Overview Diagram

When both digital source mode and analog source mode are used

Digital source mode: EIAJ CP-1201 format data reception mode
Analog source mode: Analog data is received and converted to digital for signal processing.

A/D
Analog ™ LC7886
» __ | Dbr DSP
Digital LC8902 LC83016

L C8902/Q isto provide control clocks.

Pin Assighments

LC8902 (DIP42S) LC8902Q (QIP44M)
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. Symbol Conditions Ratings Unit
Maximum supMyﬁyoTtage Vpp max -0.3t0 +7.0 \%
Maximum /O voltages, V"Vp max -0.3t0 Vpp +0.3 \Y
Operating temperature Topr -30to +75 °C
Storage temperature Tstg -55to +125 °C

No. 4333-2/14
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Allowable Operating Ranges

Parameter Symbol Conditions min typ max Unit
Supply voltage Vbp
Operating temperature Topg

DC Characteristics at Ta=-30t0+75°C, Vpp =4.5t05.5V

Parameter Symbol Conditions

Input high level voltage Vipl *1
Input low level voltage T *1
Input high level voltage Vin2 *2
Input low level voltage V.2 *2
Input high level voltage Vin3 *3
Input low level voltage V.3 *3
Output high level voltage Vou lop=-1pA
Output low level voltage VoL loL=1pA Vgg + 0.05
Current drain Ibp *4 30 mA
Input amplitude Vpp *5 Vpp +0.3 \
Note: 1. Input pins other than data input pins DIN1, DIN2, DIN3, DIN4 and XNMOBE. TTL &

2. The XIN pin. CMOS compatible.

3. The XMODE and RC1 pins. CMOS Schmitt inputs.

4. AtTa= 25 C, VDD 5.0V, and for an input data fs of 48 kH

5.

Parameter Symbol min typ max Unit
Output pulse width tweo 160 ns
Output setup time tbso 80 ns
Output data hold time tbHO 80 ns
Output delay (high) thaH -10 0 +10 ns
Output delay (Iow) -10 0 +10 ns
tweo )
— —todL
K 1.5V
—» j—thdH
7 1.5v
A00570
No. 4333-3/14
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Microcomputer Interface Block AC Characteristics at Ta=-30to +75°C, Vpp =4.5t055V

Parameter Symbol Conditions min Unit
CL low level pulse width TWL ns
CL high level pulse width TWH ns
Data setup time TDS ns
Data hold time TDH ns
CL rise time Tr CL, CE, DI
CL fall time Tf CL, CE, DI
CE delay time TD1
CL delay time TD2
Data delay time TD3 With a 30 pF load capacitance
CL, data delay time TD4 With a 30 pF load capacitance ns
CL delay time TD5 ns
CL, CE delay time TD6 us
A00571
Conditions min typ max Unit
12.0 13.3 14.7 ms
110 us
1€ 90 136 165 us
SFSY high leVel pulss 4 Hs
SFSY low levékpul e, width 15 us
SBCK high level pitsg widt) 2.0 4.0 5.0 us
SBCK low level pulse widith, 2.0 4.0 5.0 us
SBCK rise time trC 30 ns
SBCK fall time tfC 30 ns
SBCK delay time tCD *9 10 20 30 us
P data access tPAC 3 10 us
Data hold time tHD 0 us
Note: Assumes that the load capacitance on each output pin is 30 pF.
No. 4333-4/14
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tEBW te

SBSY

SFSY l

SFSY 1

SBCK

tPAC

PW

A00860

The LC8902/Q uses the subcode SyﬂCthﬂI,ZaIIOI’]

Subcode sync word*7. 8

o|lo|lo| o
o|lo|lo] o
clo|lo| o

V97 W97 0 0 0 0
0 0 0 0 0 0 | Subcode sync word*7: 8
0 0 0 0 0 0

0 0 0 0 | Word length®8.9

Yl )
8. The frame'sync‘slgha,l"so period is 90.7 ps. The S1 period also has a minimum value of 90.7 ps (when there are 22 consecutive zero data bits),

depending on ﬂwgsu"ﬁcode sync word period.
9. When the shortest user data word length is used, the SBCK signal delay (tHD) and pulse widths (tCHW and tCLW) must be set at or below their

typical values.

No. 4333-5/14
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Pin Functions

Pin No. X
P op Symbol 110 Function
1 DIN5S | Data input. There is no built-in amplifier on this pin.
2 DOUT1 o
3 DOUT2 ) Data outputs
4 9 RC1 | RQ os.cilla_tor input _ _
This circuit generates a clock used to detect incorrect PLL locking asid
RC oscillator output
5 10 RC2 o This pin outputs a clock with a frequency of about 40 kHz when‘thé comp!
application circuit are used.
6 11 CLKMD | CLKOUT2 output clock switching: Low = 256 fs, high = 12@8? 3
7 12 CLK | Clock mode switching: Low = 384 fs, high = 512 fs i
8 13 TEST1 | ) ) ) ]
5 " TEST2 | Test pin (Should be tied low in normal operat|on.)'
10 15 XMODE |
11 — DVpp Digital power supply
12 16 AVpp Analog power supply
13 17 R | VCO oscillator band adjustment
14 18 AGND Analog ground
15 19 VIN | VCO free-running setting
16 20 VCO o PLL low-pass filter
17 21 DGND Digital ground
18 22 SBSY o Subcode interface block}ss?rl signal
19 23 PW O | Subcode interface data‘output
20 24 SFSY (0] Subcode interface frédmé sync sigs
21 25 SBCK I | subcode interfacgbit clock inf
22 26 DVpp Digital power sfipgly
23 27 XIN | Crystal oscilfatgr input
24 28 XouT Crystal oscilfitor out
25 29 CLK OUT1
26 30 CLK OUT2
27 31 ERROR
28 — DGND
29 32 SUB1
30 33
31 34
32 35
33 = left, low = right)
34 eﬁphasig"b,ry:”'low = emphasis off. Outputs a low level in analog mode.
35 J ferface output
36 oproces"sgffinterface input
37 Microprgﬁé_séor interface chip enable input
38 Micrgp?gé’éssor interface clock input
39 Digﬁélé’ﬁower supply
40 '
Data inputs with built-in amplifiers
Digital ground
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Block Diagram

cL >
ce  [>
o1 [> 1
Microprocessor interface
C bit detection
CD subcode
- ;
DIN E detection
DIN2 [>—
DIN3 [>— Data — Jéék
DIN4 [>—— Multiplexer [ demod- oo
DINS D ulation
DOUT 1 <J— ERROR
pouta<}—
DATAOQUT
> LRek

cLk  [> [>scLk

CLKMD[> > cLkouT2

> cLkouT1

XMODED—

R —<] TEST!
Test

VIN —<] TEST2

vco

RC1

A00963

Clock Modes

H 128 fs clodk.qutbut
Note: * When the CLK pin is low, the 256 fs clock duty has a high to low ratio of 2:1.

No. 4333-7/14
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Microcomputer Interface

The microcomputer interface is used for specifying the data input pin, for setting the output data format, and for
specifying subcode output, system stop, and anal og source mode. The figure shows the interface I(O formats.

¢

Microcomputer Interface Formats

cL

CE

DI

Do

cL

Microcomputer
interface output

CE

A3
or___[sofasf(mef(zaf o) 1) xe)

Do

400573

Address

The bits BO to A3 in the format figure are the address: Therg#éreis addressgs"g ocated to the LC8902/Q, one for input
and one for output. The microprocessor must qoegjf’ﬁyffthe in ) stoin ufdata and the output address to output data.

Address Code

Mode BO B1 B2 B3 | A0

Data input H
Data output L H H

Microcomputer Interface Inp‘:

1. Input pin settings : ‘
The DIN1 to DIN4 dat built-in arpp ifiers and can accept signals with levels of about 400 mV p-p.

tical input.

|—————————3 = Data demodulation system

Multiplexer ——————— 3= pouT1
———————3=> pourta

Data input system
A00964

The datainput system multiplexer is controlled by inputs from the microcomputer interface. The table shows the
relationship between the code in bits I5 to 113 in the microcomputer interface format and the data demodulation
outputs DOUT1 and DOUT2.

No. 4333-8/14
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15 L H L H L H L H
16 L L H H L L H H
17 L L L L H H H H
Data demodulation input | DIN1 | DIN2 DIN3 | DIN4 DIN5 | XSYS | XSYS
18 L H L H L H
19 L L H H L L H
110 L L L L H H H
DOUT1 DIN1 | DIN2 | DIN3 | DIN4 | DIN5 | GND | GND
111 L H L H L H
112 L L H H L L H
113 L L L L H H H
DOUT2 DIN1 | DIN2 | DIN3 | DIN4A | DIN5 | GND | GND

Note: Setting the data demodulation input code to one of the XSYS settings switches the,
the LC8902/Q to analog source mode. Selecting one of the input pins once agai

nthe VCO to thecryétal oscillator and sets
s the LERBN2/Q cﬁgltal sourge wiode and PLL operation.

Data output mode setting
There are two data output modes. 16-bit MSB first and 20-bi

114 L H.
Data output mode 16-bit MSB first

System stop

DO

D1
D2

D3 = copy griatéct

D4 channel status bits.

D5to D12

44.1 kHz 48 kHz #1

L L H

L H L

Note: 1. The “#1” value ina‘ii‘:%ites either a PLL lock error or analog source mode. In these states the data is cleared and bits DO and D3 to D15 are all set to low.

2. D1 and D2 are in the “#1” state in the initial values of the codes immediately after the XMODE pin goes from low to high. All other codes are set to low.
3. The interval between one microcomputer data read out operation and the next must be 6 ms or longer.

No. 4333-9/14
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FS Output Code

The SUB1 and SUB2 pins indicate the input data sampling frequency.

Sampling frequency 32 kHz 44.1 kHz 48 kHz #1
SuB1 H L L H
SuUB2 H L H L

Note: The “#1" values indicates PLL lock error or analog source mode. When SUB1 and SUB2 have these values;
output low levels.

CD Subcode Interface

The LC8902/Q uses the SFSY, SBCK, PW and SBSY pins to output the CD § pcode de
were transferred according to the CP-1201 interface format and convertegt ¢ a forf
interface format. The timing is shown in the figures.

the CP-2401

that:eonforms
i &

SBSY I
SFSY | l | I

SBCK

PW

A00965

No. 4333-10/14
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Errors

1. ERROR pin: This pin goes high when there are errorsin the input data or when the PLL circuit is unlocked. When
data demodulation returns to normal, the high level is held for about 200 to 300 ms and then the ERROR pin goes
low. Thistimeisinversely proportiona to the fs of the input data.

2. Dataprocessing when an error occurs: The table lists the data processing performed wt

Error Type Audio Output Data FS Output Code
Up to 8 consecutive parity errors Previous data value output Retained

Nine or more consecutive

parity errors Data with the value zero is output. Retained

Data is cleared and i #H#1” stalgys [+

PLL lock error Data with the value zero is output. -
indicated.

Note: Preamble detection is used to recognize PLL lock errors.
Analog Source Mode

The LC8902/Q switches to analog source in the following two cases’

1. When analog source mode is selected by the data sent over l;h
2. When thereisno signal on the input pin selected for data, demodul it
In anal 0g source mode, the clock that runsthe whole wﬁem is

{ he cryStm_ oscillator clock and the PLL
uT1 and-CL KOUT2 clocks are output.

« DOUT1, DOUT2
Data specified through the microcomputer i
* ERROR

« DATAOUT
Thelock error state low level:
« EMPHA
The lock error state low J¢

Data Absent

] E)ata Present*

Accepts crystal oscillator input.

tGW, Outputs the inverted state of the XIN pin.

Note: * The XIN pin is pulled-up internally when the LC8902/Q is in the data present state.

No. 4333-11/14

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6169353/lc8902.html

LC8902, 8902Q

XMODE

The XMODE pin resets the LC8902/Q system. The LC8902/Q will start to function normally if a high level is applied to
this pin after the power supply voltage rises above avaue of at least 4.5 V.

4,5V

Vpo t

0.8Vpp

XMODE

System reset <—

evaluation.
Data Output Timing

The figures show the data output timing.

‘the BCLK éignal.
ith thetising edge of the 256 fs clock.

Timing Chart

BCLK

#14 [ LACK

2 Lsu

14109

i 4“}40]9]&'7!5'5‘d!zlz[l.llsn wan i s

OATAQUT

L |

Lss

oo FF PRI SRR

Timing cﬁa@ﬂ is for 16-bit MSB first output mode.
Timing chart #2 is for 20-bit MSB first output mode. 00967

No. 4333-12/14
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Sample Application Circuit

/
[>—————{ 1DINt 42
Input pins

Described in detail | [>—————{ | 2 DIN2
on the following
page in the section | [>—————1 | 3 DIN3
[>——{ 4DINa4
,J;—E 5 DGND
>———{] sbDIns
<———7] 7 pourt1
<}———{"] s bouta
JIF-—E g RC1
A1

——{ |10 RC2
D>—{7] 11 cLkMD

24 ] > CD subcode
23] > interface
2 }— >

A00968

Value
1000 pF
10 to 100 pF
0.1 pF
Cc4 0.01 pF
C5 10 to 47 pF
Cc6é 10 to 47 pF

Capacitors

No. 4333-13/14
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Input Pin Application Circuits

Coaxial input circuit

330k

©— i
1

750

Optical input

Optical module

Optical module

Sample optical modules: TOR'x 176

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 August, 1998. Specifications and information herein are subject to
change without notice.
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