Ordering number : EN4333A

CMOS LS|

L.C8902, 8902Q

Digital Audio Interface Receiver

Overview Package Dimensions

The LC8902 and LCB902Q are receiver LSIs for  unit: mam
applications in which data is ransmitted between digital  3p25B-DIP42S
audio equipment in the EIAJ format. These LSIs

synchronize with the input signal and demodulate that [LCB202]

signal to a regular format signal.

Features Aono-—- nnnﬁle—r

= Built-in PLL circuit synchronizes with the input EIAJ F 5;&_ E @
format signal. 1_"""_

» Microcomputer interface receives mode settings and y oM ";7"9“ el
outputs fs codes, copy information, and category codes. E . - -

+ Supports both 384 fs and 512 fs system clocks ‘H — :F
(selectable) and provides 256 fs, 128 fs, BCLKand |  § ¢ 0 U [T ‘ o
LRCK clock outputs. -~ ~hose |

« Can operate in either digital source mode or analog
source mode,

* User bit CD subcode interface SANYO: DIP42S

= DIP42S and QIP44M packages

» Si gate CMOS process, single 5 V power supply 3148-QIP44MA
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LC8902, 8902Q

Application Usage Overview Diagram

When both digital source mode and analog source mode are used

Digital source mode: EJAJ CP-1201 format data reception mode
Analog sburce mode: Analog data is received and convertad to digital for signal processing.
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This figure shows an example of a structure using the LC8902/Q. In analog source mode the only function of the
LC8%902/Q is to provide control clocks.

PIn Assignments
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Specifications
Absolute Maximum Ratings at Ta = 25°C
Parameter Symbo! Conditions Ratings Unit
Maximum supply voltage Vpp max —0.310 +7.0 v
Maximum IO voltages V-V max =03t Vpp + 0.3 Vv
Operating temperatura Topr -30 0 +75 °C
Storage temperature Tstg —55lo +125 °C
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LC8902, 8902Q

Allowable Operating Ranges

Parameter Symbol Conditions min typ max Unit
Supply voltage Voo 45 5.0 5.5 v
Operating temperature Topy =30 +75 °C

DC Characteristics at Ta = -30 to +75°C, Vpp =4.5t0 5.5V

Parameter Symbol Conditions min typ max Unit
Input high level voltage Vi 1 22 Vpp +0.3 v
Input low level voltage Vi1 8| -0.3 +0.8 v
Input high level voltaga Vin2 *2 0.7 Vpp Vpp +0.3 A
Input low level veltage Vi *2 0.3 +0.3 Vpp v
Input high level voltage Viy3 *3 0.8 Vpp Vpp + 0.3 v
Input low lavel voltage Vi3 *3 -0.3 +0.2Vpp v
Output high level voltage Vou loH=-14A Vpp - 0.05 v
Output low level voltage VoL loL=1uA Vgg + 0.05 A
Gurrent drain Ipp "4 10 20 30 mA
Input amplitude Vep *5 0.4 Vpp + 0.3 v

Note: 1. Input pins other than data input pins DIN1, DIN2, DIN3, DIN4 and XMODE. TTL compatible.
2. The XIN pin. CMOS compatible.

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

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

5

. The conditicn prior to the capaciters on the DIN1, DIN2, DIN3 and DIN4 input pins.

AC Characteristics at Ta=-30 to +75°C, Vpp, =4.5t0 5.5 V

Parameter Symbol Conditions min typ max Unit
| Cutput pulse width tweo "B 160 ns
Cutput setup time toso BO ns
Qutput data hold time toHO 80 ns
Qutput delay {high) theH =10 ] +10 ns
Output delay (low) tedL ‘ -10 0 +10 ns

Note: 6. For an input data fs of 48 kHz, with a 30 pF load capacitanca on each pin.

.11} twpo
HCLK mﬁ 1,8v 2
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Microcomputer Interface Block AC Characteristics at Ta =-30 to +75°C, Vpp=4.5t0 5.5V

Parameter Symbol Conditions min typ max Unit
CL fow level pulse width TWL 100 ns
CL high level pulse width TwWH 100 ns
Data setup time TDS 50 . ns
Data hold time TDH 50 ns
CL rise tima Tr CL,CE,DI 30 ns
CL fall time Tt CL,CE,DI 30 ns
CE delay time D1 1.0 ns
CL delay time TD?2 50 ns
Data delay time D3 With a 30 pF load capacitance 25 ns
CL, data delay tme TD4 With a 30 pF load capacitance 50 ns
CL delay time TD5 100 ns
CL, CE delay time TD6 1.0 ps
W ThH Th b
Input ) ‘XCH‘— él"_“] / ok
10K
TO4 Lroa

oo

Output Tw TaH
* ‘E J

10y~ r—- TO4
oo ooo
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CD Subcode Interface Block AC Characteristics at Ta =30 to +75°C, Vpp =4.5t0 5.5V

Parameter Symbol Conditions min typ max Unit
SBSY block lrequency B 12.0 13.3 14.7 ms
SBSY pulse width 8w 7 110 us
SFSY frame frequency 1F L] 90 136 165 us
SFSY high level pulse width tFHW 4 ns
SFSY low level pulse width tFLW 1.5 ps
SBCK high level pulse width tCHW g 2.0 4.0 5.0 1]
SBCK low level pulse width LW *9 2.0 4.0 5.0 ps
SBCK rise time wC o ns
SBCK fall time 119 30 ns
SBCK delay time tcD *9 10 20 30 [T
P data access tPAC 3 10 [T
Data hold time HD 0 WS

Note: Assumaes that the load capacitance on each output pin is 30 pF.
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tBW A
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The LC8902/Q uses 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, (F, tCHW and tCD within the specifications described above. Basically,
user bit transfers must follow the table shown here.

1 2 3 4 5 6 7 8 9 10 11 12

S0 | ¢ 0 0 0 1] 0 0 0 0 0 ¢ 0 | Subcode sync word™?. 8
St |0 (R 00 0 0 0 0 0 0 0

S2 11 Q2 Rz 82 T2 U2 VI W2 0 0 0 0

83 {1 Q R3 S3 T3 U3 V3 W3 0 0 0 0

597 |1 Q97 R97T S97 T9T UT V9T WT 0 0 0 0O

S0 |0 0 0 0 0 0 0 0 v} 0 0 0 | Subcode sync word*7. 8
St{o0 o o o 0o 0 0O O 0 O 0 0

82 |1 Q2 R2 S2 T2 U2 VZ W2 0 0 0 0 |Wordlengh'®®

Note: 7. Subcode synchronization is taken as a block synchronization saction (the start of a block) when a minimum of 22 consecutive dala bits are zero.
8. The frame sync signal S0 period is 90.7 ps. The S1 period also has a minimum value of 80.7 ps (when there are 22 consacuuve Zero data bits),
depending on the subcode sync word period.
9. When the shortest user data word length Is used, the SBCK signal delay {tHD) and pulse widths {tCHW and t1CLW) must be set at or below their
typical values.
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Pin Functions

Pin No. )
P BiF Symbol o Function
6 DINS | Data Input. There is no built-in amplifier on this pin.
pouTH ° Dala outputs
pouT2 (o]
4 g RC1 | RC oscillator input .
This circuit generates a clock used to detect incorrect PLL locking and to reset the PLL system.
RC oscillator output
5 10 RC2 o] This pin outputs a clock with a frequency of about 40 kHz when the component values specified in the sample
application circuit are used.
[ 1 CLKMD | CLKOUT?2 output clock switching: Low = 256 fs, high = 128 Is
7 12 CLK | Clock mode switching: Low = 384 fs, high= 512 1s
8 13 TEST1 [ .
Test pln (Should be tied low in normal opaeration.}
9 14 TEST2 I
10 15 XMODE I Used to start system operalion atter power Is applied.
1 — 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 1 VCO free-running setting
16 20 vCo o] PLL low-pass filter
17 21 DGND Digital ground
18 22 SBSY o} Subcode interface block sync signal
19 23 PW o} Subcode interface data output
20 24 SFSY o Subcode interface frame sync signal
21 25 SBCK | Subcode interface bit clock input
22 26 DVpp Digital power supply
23 27 XIN | Crystal oscillator input
24 28 XouT O Crystal oscillator output
25 29 CLK OUT1 o} Crystal oscillator and VCO clock output
26 30 CLK QUT2 o] 256 fs and 128 fs clock output
27 3 ERROR o} Error mute signal output
28 — DGND Digltal ground
29 32 SUBi o Sampling frequency output
30 a3 SUB2 o]
3 34 BCLK o] 8it clock output
32 a5 DATA OUT O Audio data output
33 36 LRCK o] Leftright clock output {High = left, low = right}
34 a7 EMPHA o] High = emphasis on, low = emphasis off. Qutputs a low level in analog mode.
a5 a8 (0.0] O Microprocessor interface output
36 39 DI | Micropracessor interface input
37 40 CE | Microprocessor interface chlp enable Input
38 L)) CL | Microprocessor interface clock input
39 42 DVpp Digital power supply
40 1 DINY |
41 2 DINZ 1 )
Data Inputs with built-in amplifiers
42 3 DIN3 1
43 4 DiIN4 |
44 5 DGND Digital ground
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Block Diagram

cL >
ce [> {>po
DI > I
Microprocessor interface
T [> empHA
C bit detection > suei
> suez
——————{> sB5Y
CD subcode |> SFSY
detect
oINt [ etoction  ————{>FW
———<] seck
ninz [>—
o Data Error lock
DIN4 D—‘— Multiplexer [ demod- -
ulation - detection
DINS [>—
DOUT 2t < Mute output [—————1]>> ERROR
DouT2 <J}—
> paTaour
[>LAck
CLK  [> Timing [> 8oLk
CLKMD[> generator > eLkouta
{> cLkouTs
XMUDE[>_
A > TEST4
] Test F—<] tesT2
VIN PLL Crystal
vCo D— circuit oscillator
AC4 D_’”
Acz  <}—
XIN [> ]
xaut <J
A0DD63

The LC8902/Q CLKOUT! and CLKOUT?2 output clock modes are selected by the CLK and CLKMD pins according to

Clock Modes
the table.
CLK CLK OUT1
L 384 {5 clock output
H 512 fs clock output
CLKMD CLK OUT2
L 256 fs clock output*
H 128 fs clock output

Note: = When the CLK pin is low, the 256 ts clock duty has a high to low ratie 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 1/0 formats.

Microcomputer Interface Formats

13 | Microcomputer
Interface input
S LD (0 £ €0 €0 £ €0 () ADED D 6D & €D €0 £ €D D a0 3 T\ a0 4T

oo

« JUUTTUUUUL . Uy vtiuvyiiyuuyuL

cE r Microcomputer
’ Interlace output
-} mﬂﬂ@mn@ ok
> 0 £ 6D £2 60 £ £0 £ 30 (T OF Ot OF GF
AQDSTI
Address

The bits BO to A3 in the format figure are the address. There are two addresses allocated to the LC8902/Q, one for input
and one for output, The microprocessor must specify the input address to input data and the output address to output data,

Address Code

Mode BO B1 B2 | B3 | Ao A1 | A2 | A3
Data input H L H L L H H
Data output L H H L L H H L

Microcomputer Interface Input

1. Input pin settings
The DIN1 to DIN4 data input pins have built-in amplifiers and can accept signals with levels of about 400 mVp-p.
DINS is a special-purpose input pin for optical input.

DINY ‘
DIN2)>-——I/

3> Daa demodulation system
DIN3)>—I>

Multiplexer 3> DouTy

DIN4)>—D———

————————=> DOUT2
DIN5]>—D—,_—

Data input systern ADBSB4
The data input system multiplexer is controlled by inputs from the microcomputer interface. The table shows the
relationship between the code in bits IS to I13 in the microcomputer interface format and the data demodulation
outputs DOUT1 and DOUT2.
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15 L H L H L H L H

16 L L H H L L H H

7 L L L L H H H H
Data demodulation input- | DIN1 | DIN2 | DIN3 | DIN4 | DIN5 | XSYS | XSYS | XSYS

18 L H L H L H L H

19 L L H H L L H H

110 L L L L H H H H
DOUT1 DINT { DINZ | DIN3 | DINA { DIN5 | GND | GND | GND

111 L H L H L H L H

112 L L H H L L H H

13 L L L L H ‘H H
DOUT2 DINT | DIN2 | DIN3 | DINA | DIN5 | GND | GND | GND

Note: Satting the data demodulation input code 1o one of the XSYS saettings swliches the system clock from the VCO to the crystal oscillator and sets
the LCB902/Q to analeg source mode. Selecting one of the input pins once again sets the LC8902/C to digital source mode and PLL operation.

Data output mode setting
There are two data output modes: 16-bit MSH first and 20-bit MSB first. These are selected by the bit 114 code,

114

L

H

Data output mode

16-bit MSB first

20-bit MSB first

System stop

The operation of both the VCO and the crystal oscillator can be stopped, thus stopping the whole LC89%02/Q system,
by setting the bit 14 code as shown in the table.

14

L

H

System operation

Syslem stop

The values of the bits I4 to I14 are all initialized to low immediately after the XMODE pin goes from low to high.

Since bits I0 to I3 and 115 are not used, their initial values are undefined.

Microcomputer Interface Output

Bit Function

Do Invalid bit, Always output as a low level,

Dt Indicates the sample frequency.

D2 Corresponds to the Is external output pin.

D3 In_dicales the state of the copy flag.

High = copy enabled, low = copy protect

D4 Outputs the tirst bit of the channel status bits.
D5to D12 These pins output the channel status 8-bit category codes sarially,
D13 10 D15 | Invalid bits. Always output as low lavels.

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

Bits DO to D15 in the microcomputer interface output format have the following meanings.

Note: 1. The “#1" value indicates either & PLL lock error or analog source mode. In these states the data is cleared and bits DO and D3 te D15 are all set to low.

2. D1 and D2 are in the “#1” s1ate In the initial values of the codes Immediataly after the XMODE pin goes from low to high. All other codes are set 1o low.

3. The interval betwean 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, the DATAOUT and EMPHA pins will
output low levels.

CD Subcode Interface

The LC8%02/Q uses the SFSY, SBCK, PW and SBSY pins to output the CD subcode data. This data is the user bits that
were transferred according to the CP-1201 interface format and converted to a format that conforms to the CP-2401
interface format. The timing is shown in the figures.

5BSY ] |

SFSY

TN
: (I /I

SBCK

Detailed view

SFSY —____] [
T 08 O 0 0 6 00 0

The timing of the rising and falling edges of the SFSY signal is changed according to the timing of the start bits in the
input data user bits as shown in the figure.

U input Pl@|R|(S|T|U]V|W|OojO|P|Q|R|S|T|(U|V (W|OJO|OD]lO|P|G]|R

SFSY |

AQ0BES

No. 4333-10/14



LC8902, 8902Q

Errors

1. ERROR pin: This pin goes high when there are errors in the input data or when the PLL circuit is unlocked. When
data demodulation retumns to normal, the high level is held for about 200 to 300 ms and then the ERROR pin goes
low. This time is inversely proportional to the fs of the input data.

2. Data processing when an error occurs; The table lists the data processing performed when an error occurs.

Error Type Audio Output Data FS Output Code
Up to B 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 the “#1" state is

PLL lock errar 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 the microcomputer interface

2. When there is no signal on the input pin selected for data demodulation
In analog source mode, the clock that runs the whole system is supplied by the crystal oscillator clock and the PLL
circuit and data demodulation are stopped. The BCLK, LRCK, CLK, OUTt and CLKOUT?2 clocks are output.
The output pins function as follows in analog source mode,

» DOUTI1, DOUT2
Data specified through the microcomputer interface is output.
» ERROR
The lock error state high level is output.
« SUB1, SUB2
The “#1” lock error state code is output.
* DATAQUT
The lock error state low level is output.
» EMPHA
The lock error state low level is output.
* Microcomputer interface codes
Input codes: The code values set through the microcomputer interface are retained.
Output codes: Values identical to those for a PLL lock error are output.

Crystal Osclllator

1. The presence or absence of data is determined by an internal detection circuit. This circuit operates on either the
YCO or the crystal oscillator clock. When power is first applied, the clock is supplied from the VCO, and the
LC8902/Q switches to the crystal oscillator if a no data state is detected. Here, if a clock signal was not supplied
from the crystal oscillator after a no data state is detected, the whole system would stop and remain in the stopped
state, since the detection circuit would not operate even if data were supplied.

2. The XIN and XOUT pins include a built-in oscillator amplifier circuit, and take on the following states when a
crystal oscillator is connected.

Pin Data Present® - Data Absent
XIN High Accepts crystal oscillalor input,
XOUT Low Cutputs 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,
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XMODE

The XMODE pin resets the LC8902/Q system. The LC89%02/Q will start to function normally if a high level is applied to

this pin after the power supply voltage rises above a value of at least 4.5 V.

|~

4,5V

VDD t

_—

0.8Vpp

XMOOE H—__________"”””/””””’;z?

System reset =——f—= Syslem operating

—

t>0s

AQO966

Once the LC8902/Q is operating, the system will be reset if a low level is applied once again to the XMODE pin.

2. This IC can be used without using the microcomputer interface by tying the CE, CL and D! microcomputer interface
input pins low and using D1 as the data input pin. This technique can be used as a simplified method for product

evaluation,
Data Output Timing

The figures show the data output timing.

1. Data is output in synchronization with the falling edge of the BCLK signal.
2. Data, BCLK and LRCK are output in synchronization with the rising edge of the 256 fs clock.
3. The data output timings for 20-bit MSB first and 16-bit MSB first output are shown in the timing charts.

Timing Chart

BOLK

n1 LRACK _J I

EL] 84
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1
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DATAQUT
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SaazEgaes

o[

S

BCLK

#2 | LACK _I l

ola|3(2

osesour ST

hoia|n

SR

o @

3ncozgaes

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

Apooar
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Sample Application Circuit

-

< Y
———— 1DIN2 DVpD ag
Input pins
Described in detail | [>—————{"| 2 pDINz cL a1 [ F————

on the following

page in the section | [>—————{"] 3 pIn3 ce a0 [ F———]

Microcomputer
] 401Na DI 38 <] | Intertace
r{: 5 DGND oa ag D_ o
[——————{] s 0185 EMPHA 37 ):l———D
<t+———{"| 7 nouT! LARCK 36 }—— >

}—— ] e ooute DATAOUT 35 [ }——————T>
n!T—il—-——Ij 9 AC1 BCLK M T
A1

10 RC2 susz N I e I
[>—{11 cLKNMD SuB1 R F3+—I>
> 12 CLK EAAOR 31| }—--«—TI>
— |13 TEST1 cLkout2 30 [ }—-— >
——W——{: 14 TEST2 CLkouTt 29[ - TI>

rr
Ay
15 XMODE XOUT 28 ___I—Wr——_y_—H—rL
rl AEE O3 C5
c

E._T——E 16 Avpp XIN 27 j_-__»l—“—,l,
el ce

ca w17~ DVop 26 :)J
A4 A3

F{: 18 AGND SBCK 25—
AS

w8 v sFsY 24 [ . CD subcode
A6
HL-—H—‘Wr—E 20 veo P 23 [} > interface
c4

21 DGEND 5BSY ze ;l—{)

ADGDEB

Circuit Constants

ltem Symbol Value Itam Symbol Value

R1 a3 ko C1 1000 pF
R2 10k Cce 10 to 100 pF
R3 24 k0 c3 0.1 yF

) R4 5.6 k02 ) C4 0.01 uF

Resislors Capacitors

RS 5.6 k2 c5 10 to 47 pF
Ré 120 t0 150 {2 Cé 10 to 47 pF
R7 20002
Ra 200 k2
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Input Pin Application Circuits

Coanial input cireuit Unit {resistance: Q, capacitance: F)
330kD
©— I} [] prne~pINg
O.1uF
750
Optical input
56k
W [] orns~DINa
750

Optical module

AdL
¥Yr

750

DINS

1

Optical module

Sample optical modules: TOR x 176
ACOD6S

B No products described or contained hersin are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the lke, 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:

M@ Accept full responsibility and indemnify and defend SANYO ELECTRIC CO., LTD, its affiliates,
subsidiaries and distributors and all their officers and employees, 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 fauilt 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) herein is for example only; it is not guarant-
eed 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. :
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