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CMOS LSI

LC8902, 8562

SANYO

Digital Audio Interface Receiver

Overview

The LC8902 and LC8902Q are receiver LSIs for
applications in which data is transmitted between digital
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.

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‘:ahd

LRCK clock outputs.
« Can operate in either digital source mode .0
source mode.
* User bit CD subcode interface
DIP42S and QIP44M packages
* Si gate CMOS process, single 5V pow

Microcomputer interface receives mode settings and +#
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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
T |
» __ | DR | Dpsp
Digital LC8902 LC83016

LC8902/Q isto provide control clocks.
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Ratings'at Ta=25°C
e
) Symbol Conditions Ratings Unit
Maximum sup y‘\y'éxftsge Vpp max -0.3t0 +7.0 \
Maximum 1/O voltagés, V| Vg max -0.3t0 Vpp + 0.3 %
Operating temperature =" Topr -30to +75 °C
Storage temperature Tstg -55to +125 °C
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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 Vil *1
Input low level voltage Vi 1 *1
Input high level voltage V2 *2
Input low level voltage V2 *2
Input high level voltage Viu3 *3
Input low level voltage V.3 *3
Output high level voltage Vou loq=-1pA
Output low level voltage VoL loL=1pA
Current drain Ibb *4
Input amplitude Vpp *5 &

Note: 1. Input pins other than data input pins DIN1, DIN2, DIN3, DIN4 and XM@ E. TTL 4
2. The XIN pin. CMOS compatible. i

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

4. AtTa=25°C, Vpp =5.0V, and for an input data fs of 48 kHz

5. The condition prior to the capacitors on the DIN1, DIN2, DIN

Parameter typ max Unit
Output pulse width ns
Output setup time ns
Output data hold time 80 ns
Output delay (high) -10 0 +10 ns
Output delay (low) -10 0 +10 ns

LRACK 7 1.5v

A00570
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Microcomputer Interface Block AC Characteristics at Ta=-30to +75°C, Vpp =4.5t055V

Parameter Symbol Conditions min typ max Unit
CL low level pulse width TWL 100 ns
CL high level pulse width TWH 100 ns
Data setup time TDS 50 ns
Data hold time TDH 50 ;
CL rise time r CL, CE, DI 3
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 ns
CL, data delay time TD4 With a 30 pF load capacitance ns
CL delay time TD5 ns
CL, CE delay time TD6 us
ACO0571
Conditions min typ max Unit
12.0 133 14.7 ms
110 us
90 136 165 us
SFSY 'ﬁ’il}l:g_ Iéi\‘iel__;pulse 4 us
SFSY low levéhpulse,width tFLW 1.5 ps
SBCK high level pitsg widt) tCHW | *9 2.0 4.0 5.0 Hs
SBCK low level pulse wiﬁmw‘ ' tCLW | *9 2.0 4.0 5.0 us
SBCK rise time trC 30 ns
SBCK fall time tfC 30 ns
SBCK delay time tCDh *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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tBwW toe

SBSY

ADO860

art t in the user bits for subcode interface system
. that timing. Keep the foIIowmg notes on user hit

10 11 12
0 0 0 | Subcode sync word*7.8
0 0 0
0 0 0
0 0 0
0 0 0 0
0 0 0 0 0 0 | Subcode sync word*7:8
0 0 0 0 0 0
V2 W2 0 0 0 0 | Word length™8, 9

8. The frame” sync Stgﬁal ‘S0 period is 90.7 ps. The S1 period also has a minimum value of 90.7 us (when there are 22 consecutive zero data bits),

depending on H’:g;,su‘bcode 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.
Symbol 110 Function
QIP DIP
1 DIN5S | Data input. There is no built-in amplifier on this pin.
DOUT1 o
DOUT2 ) Data outputs
4 9 RC1 | RC_ ogcillgtor input _ .
This circuit generates a clock used to detect incorrect PLL locking 3
RC oscillator output
5 10 RC2 (0] This pin outputs a clock with a frequency of about 40 kHz whe
application circuit are used.
6 11 CLKMD | CLKOUT2 output clock switching: Low = 256 fs, high = 12@8$'fs
7 12 CLK | Clock mode switching: Low = 384 fs, high = 512 fs 4
8 13 TEST1 |
Test pin (Should be tied low in normal operation.)
9 14 TEST2 |
10 15 XMODE | Used to start system operation after power is a
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 (0] PLL low-pass filter
17 21 DGND Digital ground
18 22 SBSY (0] Subcode interface blockl§y‘:rlgé signal
19 23 PW (0] Subcode interface datgfﬁyfbut
20 24 SFSY (0] Subcode interface frﬂme syncs
21 25 SBCK I Subcode interface’ bt clock ipp
22 26 DVpp Digital power g pfy
23 27 XIN Crystal osci}r?i_t_:ﬁ'r"input
24 28 XOuT
25 29 CLK OUT1
26 30 CLK OUT2
27 31 ERROR
28 — DGND
29 32 SUB1

Digitalpower supply

5

‘Ijata inputs with built-in amplifiers

Digital ground
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Block Diagram

cL >
ce  [>
D1 > 1
Microprocessor interface
C bit detection
CD subcode

DIN1 [>_ detection
DIN2 [>—
DIN3 | >— Data - oA
DIN4 [>—— Multiplexer |—= demod- rror 1oc

ulation detection
DINS [>— gets
DOUT4 <|— ERROR
pouTa<}—

DATAOUT

> LRck
> BCLK
> cLkouTt2

[> cLkoutt

Test —<] TEsST!Y
—<]vesT2

A00863

_ CEKOUT2
L 256‘?5._(;]@)&'39q€5m;
H 128 fs clodk.output

Note: * When the CLK pin is low, the 256 fs clock duty has a high to low ratio of 2:1.
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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 analog source mode. The figure shows the interface..zl,(O formats.

Microcomputer Interface Formats

cL

CE

DI

Do

cL

- Microcomputer
interface output

CE

A3
or___[sofz:azexfrefx:)xe)

Do

A00573

Address

0 addremgs ocated to the LC8902/Q, one for input
ress to input data and the output address to output data.

Address Code

Mode BO
Data input H
Data output

|————————3 = Data demodulation system

. ————3 — DOUT1
Multiplexer b
——————3— pouT2

Data input system
A00964

The data input system multiplexer is controlled by inputs from the microcomputer interface. The table shows the
relationship between the code in bits 15 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 L
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 DIN4 DIN5 | GND GND . ¢

Note: Setting the data demodulation input code to one of the XSYS settings switches the éy_;‘fem cl
the LC8902/Q to analog source mode. Selecting one of the input pins once againysefs the LG

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

114 L
Data output mode 16-bit MSB first
System stop

1mmed'atély after the XMODE pin goes from low to high.
alues @rg'indefined.

W = copy Qm_géct

tu;§e changél status bits.

Note: 1. The “#1” value inditates 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 pinsindicate the input data sampling frequency.

Sampling frequency 32 kHz 44.1 kHz 48 kHz #1
SUB1 H L L H
SUB2 H L H L

Note: The “#1” values indicates PLL lock error or analog source mode. When SUB1 and SUB2 have these values,

and EMPHA pins, wil
output low levels. A .

CD Subcode Interface

The LC8902/Q uses the SFSY, SBCK, PW and SBSY pins to output the CD i fa i |s th User bits that
were transferred according to the CP-1201 interface format and converted :
interface format. The timing is shown in the figures.

sSBsyY I

A00965
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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 demodul ation returns to normal, the high level is held for about 200 to 300 ms and then: t,he ERROR pin goes
low. Thistimeisinversely proportional to the fs of the input data.

2. Data processing when an error occurs: The table lists the data processing performed Wh €nan error, YCEUIS.

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 2 #1 sta,t&'

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 ghe
2. When thereisno signal on the input pin selected for data demodul
In analog source mode, the clock that runs the whole sydem issy
circuit and data demodulation are stopped. The BCLK, £
The output pins function as follows in analog sour

« DOUT1, DOUT2 .
Data specified through the microcomputer.
« ERROR '
Thelock error state high level is outp
» SUB1, SUB2
The“#1” lock error state codeis
 DATAOUT
Thelock error state low levels
« EMPHA '

* Microcomputer interfacs ;
Input codes: The cqede valu

Data Absent

Accepts crystal oscillator input.

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
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XMODE

The XMODE pin resets the L C8902/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 avalue of at least 4.5V.

4,5V

Voo I

0.8Vpp

XMDDE

System reset <—

A00S66

1. Oncethe LC8902/Q is operating, the system will be resetif-alow +
2. This|IC can be used without using the microcomputer | terfac
input pins low and using D1 asthe datainput pin. T
evaluation.

Data Output Timing
The figures show the data output timing.

1. Dataisoutput in synchronization witl
2. Data, BCLK and LRCK are output i
3. The data output timings for 20-bi

Timing Chart

48

BCLK

#1 | LRCK

applied o g*agdn to the XMODE pin.
ng.the CE, GLsand DI microcomputer interface
! -simplified method for product

64

" 10|98

1 I
MSB [15{1 4(13j1 244 4}
DATAOUT il L H

o[>

514 E1E]

1
2|Lse
L

s dids fido] e

LRI T

Timing éhan 1 is for 16-bit MSB first output mode.
Tlmmg chart #2 is for 20-bit MSB first output mode.

A00967
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Sample Application Circuit

>————{] tDINt DVDD 42 j—J
Input pins
Described in detail | [>————{ | 2 pinz cL 41—
on the following .
—

page in the section | [>—————_! 3 DIN3 cE 40
D>——{] 4DIN4 DI 3g

Microcomputer
interface:

>z 3 C|5_J7
i

CD subcode
interface

A00968

Circuit Constaits

Item Symbol Value
C1 1000 pF
c2 10 to 100 pF
Cc3 0.1 pF
) c4 0.01 pF
Capacitors
C5 10 to 47 pF
#120to 150 Q C6 10 to 47 pF
200 Q
200 kQ
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Input Pin Application Circuits

Coaxial input circuit

330k0
© ' = {] piNt oI
0.1 mF
750
Optical input
56kQ
AAA
wr
750
Optical module

Optical module

' ngd ald m’formatlon described or contained herein are subject to change without notice due to
produaglte‘chﬁology 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 August, 1998. Specifications and information herein are subject to
change without notice.
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