Ordering number : EN4542A

CMOS LSI

LC8903, 8903Q
SA////WYO Digital Audio Interface Receiver

Overview Package Dimer

The LC8903 and LC8903Q are receiver LSIs for  unit: mm
applications in which data is transmitted between digital 3025B-D|P42,S}
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.

» Microprocessor interface receives mode settings and

outputs fs codes, copy information, and category codes

Supports both 384 fs and 512 fs system clo _{,-sﬁ

(selectable) and provides 256 fs, 128 fs, BCLK+ ghd

LRCK clock outputs. :

« Can operate in either digital source mode

source mode.

Validity flag output

* User bit CD subcode interface

DIP42S and QIP44M packages

Silicon gate CMOS process, single 'V power
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_(L'AL,.H__

13.2

2s ||

plications; ”th.at require extremely high levels of reliability, such as life-support systems, aircraft’s
centroL sysfems or other applications whose failure can be reasonably expected to result in serious
physrea and/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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LC8903, 8903Q

Application Usage Overview Diagram

When both digital source mode and anal og 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.
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9 LC7886
» ___ | bmr pSP
Digital LC8903 ™| LC83016

L C8903/Q isto provide control clocks.
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Top view
A01631
Ratings at Ta=25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max -0.3t0 +7.0 \%
Maximum I/O voltages V|:Vg max -0.3to0 Vpp +0.3 \
Operating temperature Topr —-30to +75 °C
Storage temperature Tstg -55to +125 °C

No. 4542-2/15



LC8903, 8903Q

Allowable Operating Ranges

Parameter Symbol Conditions max Unit
Supply voltage Vbp 5.5 \%
Operating temperature Topg

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

Parameter Symbol Conditions
Input high level voltage Viul *1
Input low level voltage Vil *1
Input high level voltage Viu2 *2
Input low level voltage Vi 2 *2
Input high level voltage Viu3 *3
Input low level voltage Vi3 *3
Output high level voltage VoH lon =-1pA
Output low level voltage VoL loL=1pA 3
Current drain Ibp Vpp = 5.0V, Ta = 25°C, input data fg -
Input amplitude Vpp *4 '

Note: 1.
2. XIN pin. CMOS compatible.

3. The XMODE and RC1 pins. CMOS Schmitt inputs.
4. The condition prior to the capacitors on the DIN1, DIN2, DIN3

AC Characteristics at Ta=-30to +75°C, Vpp

Note: 5. When validity is output from the V/DOUT2 pin.

l— tbdH

A01830

Parameter Symbol min typ max Unit
Output pulse width twso 160 ns
Output setup time tbso 80 ns
Output data hold time tbHO 80 ns
Output delay (high) thdH -10 0 +10 ns
Output delay (low) thdL -10 0 +10 ns
tweo twso |
Z 1.5V 3
tpHo
— |j—tbaL

No. 4542-3/15
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Microprocessor Interface Block AC Characteristics at Ta=-30t0+75°C, Vpp =45t055V

Parameter Symbol Conditions min typ max Unit
CL low level pulse width TWL
CL high level pulse width TWH
Data setup time TDS
Data hold time TDH
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 With a 30 pF load capacitance
CL delay time
CL, CE delay time

A00571

No. 4542-4/15
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CD Subcode Interface AC Characteristics at Ta=-30t0 +75°C, Vpp =4.5t05.5V

Parameter Symbol Conditions min typ max Unit
SBSY block frequency B 12.0 A13.3 14.7 ms
SBSY pulse width tBW *6 110 ’ us
SFSY frame frequency tF *7
SFSY high level pulse width tFHW
SFSY low level pulse width tFLW
SBCK high level pulse width tCHW *8
SBCK low level pulse width tCLW *8
SBCK rise time trC
SBCK fall time tfC
SBCK delay time tCD *8
P data access tPAC
Data hold time tHD

Note: Assumes that the load capacitance on each output pin is 30 pF.

SBSY

SFSY |

tBW

A00960
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LC8903, 8903Q

The LC8903 and LC8903Q use the subcode synchronization word and the start bit in the user bits for subcode interface
system timing extraction. Therefore, SBSY and SFSY change depending on that timing. Keep the following notes on
user bit transfer in mind when using the values of tBW, tF, tCHW, tCLW and tCD within the speC|f|cat|ons described

above. Basically, user bit transfers must follow the table shown here.

1 2 3 4 5 6 7 8 9 10 11
S0 |0 0 0 0 0 0 0 0
S1 10 0 0 0 0 0 0 0
S2 |1 Q2 R2 S2 T2 U2 V2 W2
S3 |1 Q3 R3 S3 T3 U3 V3 W3
S97 |1 Q97 R97 S97 T97 U9IT V9T WIT
S0 |0 0 0 0 0 0 0 0
S1 |0 0 0 0 0 0
S2 |1 Q2 R2 S2 T2 U2
Note: 6. Subcode synchronization is taken as a block synchronization s *

7. The frame sync signal SO period is 90.7 ps. The S1 period a
depending on the subcode sync word perlod

values.

No. 4542-6/15



LC8903, 8903Q

Pin Functions

Pin No. .
P oIp Symbol 110 Function
1 6 DINS | Data input. There is no built-in amplifier on this pin.
2 7 DOUT1 (0] EIAJ data through output
3 8 VIDOUT2 o Validity flag output
4 9 RC1 | Rq os'cilla'tor input . .
This circuit generates a clock used to detect incorrect PLL locking?
RC oscillator output
5 10 RC2 O This pin outputs a clock with a frequency of about 40 kHz W!;lér} e comp!
application circuit are used. g
6 11 CLKMD | CLKOUT2 output clock switching: Low = 256 fs, high =
7 12 CLK | Clock mode switching: Low = 384 fs, high = 512 fs
8 13 TEST1 |
p " TEST2 I Test pin (Should be tied low in normal operation
10 15 XMODE | Used to start system operation after power i
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 system ground
18 22 SBSY (e}
19 23 PW O
20 24 SFSY (e}
21 25 SBCK |
22 26 DVpp
23 27 XIN |
24 28 XOuT o
25 29 CLK OUT1 o
26 30 CLK OUT2 o
27 31 ERROR O
28 — DGND
29 32 SuB1
ht'clock qyﬁiqyrt
emphasis 5n, low = emphasis off. Outputs a low level in analog mode.
‘Mﬁroprocgggof;interface output
Microprgéé§§br interface input
i Micrqpﬂ)___g%ssor interface chip enable input
Mig‘i)pﬁbcessor interface clock input
ngﬁ%l power supply
Data inputs with built-in amplifiers
Digital ground

No. 4542-7/15
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Block Diagram
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L 256 fs.glotk,output*
H 128 fs clotk-putput

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

A01633
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Microprocessor Interface

The microprocessor 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..ﬁl,(O formats.

Microprocessor Interface Formats

cL

CE

DI

Do

cL

CE

L 00000

Do

Microprocessor
interface output

400573

Address

The bits BO to A3 in the format figure are the address; There:@

and one for output. The microprocessor must specif the inp

4

0 addr&sses allocated to the LC8903/Q, one for input
réss to mpuf data and the output address to output data.

Address Code

Mode BO B1
Data input H
Data output L H

———-————-——-—)> Data demodulation system
—————————— = DOUT1 pin
—————J= V/DOUT2pin
<V

Multiplexer

Data input system
A01634

The data input system multiplexer is controlled by inputs from the microprocessor interface. The table shows the
relationship between the code in bits 15 to 113 in the microprocessor interface format and the data demodulation
outputs DOUT1 and V/DOUT2.

V is output from the V/DOUT2 pin.

No. 4542-9/15
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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
18 L H L H L
19 L L H H L L
110 L L L L H
DOUT1 DIN1 | DIN2 | DIN3 | DIN4 | DIN5 | GND
111 L H L H L H
112 L L H H L L
113 L L L L H H
DOUT2 \% DIN1 DIN2 DIN3 DIN4 | DIN5S

Note: Setting the data demodulation input code to one of the XSYS settings switches th y’sltem clg

t& VCO to the*cpystal oscillator and sets
the LC8903/Q to analog source mode. Selecting one of the input pins once agaj# séts the LC ;

ital souycgﬂﬁode and PLL operation.

2. Dataoutput mode setting

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

The operation of both the VCO and the crystal 6
by setting the bit 14 code as shown in the tabl

ofmat have the followi ng meanings.

Bit
DO Invalid bit. Always

D1 Indicateg'the sam
D2 Corfesgonds

D3

YRRE:
D5 to D42
D13 to:Di5

No. 4542-10/15
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Interpretation of the D1 and D2 bits

Sampling frequency 32 kHz 44.1 kHz 48 kHz #1
D1 H L L H
D2 H L H L

3 The interval between one microprocessor data readout operation and the next must be 6 ms or longer.

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

Note: The “#1” value indicates PLL lock error or analog source mode. When SUB1 and SUBQ?H ve th
output low levels. ’

And EMPHA pins will

CD Subcode Interface

'subcode data. This data is the

The LC8903 and LC8903Q use the SFSY, SBCK, PW and ,3BSY pi:
i ted'to aformat that conforms to the

user bits that were transferred according to the CP-1201 |[}tef‘face
CP-2401 interface format. The timing is shown in the figdres.

Detailed view

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 demodulation returns to normal, the high level is held for about 200 to 300 ms and theg. Ihe ERROR pin goes
low. Thistimeisinversely proportional to the fs of the input data. ‘

2. Dataprocessing when an error occurs: The table lists the data processing performed wh en’an error ( ecurs

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 fﬁ_.;f‘ "
indicated. i

PLL lock error Data with the value zero is output.

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

Analog Source Mode
The LC8903 and L C8903Q switch to analog source in the followin

1. When analog source mode is selected by the data sent over ghe
2. When thereis no signal on the input pin selected for datademoduL
In anal 0g source mode, the clock that runs the whole sy&;em is Sy

« DOUT1, V/DOUT2
Data specified through the microprocesso
* ERROR

» SUB1, SUB2
The “#1” lock error state codeis 6
« DATAOUT

« EMPHA, V flag
The lock error state low

« Microprocessor interface’

Input codes: The code Val u

1. The preﬁeng‘e r ab:
VCO or the cry
LC8903 and L

Data Absent

Accepts crystal oscillator input.

Outputs the inverted state of the XIN pin.

Note: * The XIN pin is pulled-up internally when the LC8903/Q is in the data present state.

No. 4542-12/15
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XMODE

The XMODE pin resets the LC8903 and LC8903Q system. The LC8903 and LC8903Q will start to function normally if
ahigh level is applied to this pin after the power supply voltage rises above avalue of at least 4,5 V.

4,5V

Voo t

0.8Vpp

XMODE

System reset  <—

XMODE pin.
2. ThisIC can be used without using the microprocesso
input pins low and using D1 as the data input pin. T,
evaluation.

Data Output Timing
The figures show the data output timing.

1. Dataisoutput in synchronization wi
2. Data, BCLK and LRCK are outpu

z LS!
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X_ X

l 1
s|4f2fa|Lss
1

j15(s al1 34221 4

hols|a

LS!

oaTaouT wss]s g[ + Hieefdidide i o]

X X X

A01638

Timing chart #1 is for 16-bit MSB first output mode.
Timing chart #2 is for 20-bit MSB first output mode.
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Sample Application Circuit

D>———{] 1Dp1nt k/DVDD 42 D—Y
gg;ér?k;gz in detail D—: 2 DIN2 cL 41
on the following
pageinthe section | [>——————{ | 3 DIN3 CE 40
D———1{71 4DIN4 DI 39
,;_E 5 DGND Do 3g
D—_E 6 DINS EMPHA
<}——E 7 DOUT14 LRCK
<}—— {7 B8 v/pDouT2 DATAQ )
,J’—ll—‘% 9 RC1

—w—{] 10 Rc2

Microproées_so

CD subcode
interface

A01636

Circuit Conétan

Item Symbol Value
c1 1000 pF
Cc2 10 to 100 pF
c3 0.1 pF
, ) ca 0.01 pF
Resistors Capacitors
RS. 5.6 kQ cs 10 to 47 pF
RE, o 120 to 150 Q cé 10 to 47 pF
R7 200 Q
R8 200 kQ

No. 4542-14/15
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Input Pin Application Circuits

Coaxial input circuit

F————{] piN1toDINg

75

Optical input
56k

AL
wr

75

Optical module

Optical module

Unit {resistance: Q, capacitance: F)

Sample optical modules: TQRX‘I 74
TO RX176

characteristics, and
of the performar}t

“er othétwise, Without the prior written permission of SANYO Electric Co., Ltd.

W Any and aﬂ mformatlon described or contained herein are subject to change without notice due to
product/téchnology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

M 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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