Ordering number : EN4128B

CMOS LSI

LC8900KQ

S. % t Digital Audio Interface Receiver

Overview

The LC8900KQ is a CMOS LSI circuit chip that can be
used to enable the EIAJ CP-1201 formatted data
transmission between digital audio equipment, It is used
by the receiving end and operates synchronously with
input signals. This chip demodulates input signals into
normally-formatted signals.

Features

* On-chip PLL circuil: enables the LSI operation to be
synchronous to the transmitied EIAT format input
signals.

Four inpul pins and one output pin: The outpul p[\a'“”'
enables the input data to be sent as they are.
Two data output function modes: 20-bit data LSB first
mode and 16-bit data MSB first mode.
Four output clocks: Bit clock, LRCK, 384Fs an
All these clocks are synchronized to the datg’
Various signal outputs; copy inhibit, emphasns ol
control user’s bit, validity flag and samﬁi,mg freqiig cy

used in the PLL lock-up state,
Error detect signal output: If 4

Lock-up sngnal output:
1n£ernal PLL (Phase L;
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LC8900KG

Pin Assignment
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Block Diagram
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LC8900KQ

Pin Functions

Pin No. Pin Name 11O Type Funcllenal Dascription
1 oouT O Inpui dala oulput pin. Howaever, Its oulput is fixed at Ihe low leve! f the DIN4 input pin.Js selectad.
2 RC1 | RC oscliiation pin )
3 RC2 o} RC oscillation pin
4 SEL1 | Input pln gelact pin
5 SEL2 | Input pln selact pin
8 LPF | High level = LPF time constant selecl mede. low level = LPF time consfan
7 STOP | High = leve!l:Forces the VCO operation 10 stop. Fixed 10 low In mosf gﬁsas
1 Qutput daia format salect pin.
B OUTMODE High = 20-bit LSB firs1 dala format.
Low = 16-bit MSB firs1 data format
g TEST2 1 Test pin:Connected to Iha DGND in most cases.
10 XMODE | Input pin t¢ star the PLL operation Immediately aflagthg |LS)
1" DV Digital power supply
12 AVpp Analog power supply
13 R | VGO osclllation bandwidth adjust pin
14 AGND Analog ground
15 | Vin | VCO sell oscillation frequency setting pin,
18 VCO O PLL LPF pin
7 DGMD Digital Ground
18 |TESTH I Tast pin:Connectad to the DGND Ji most castia!
W (v O | validity flag output pin v
20 F3258 O 266 Fs clock oulpul pin
21 | FS5384 O | 384 Fs clock oulpul pir’
22 | DV Digital Power Supply
23 |BCLK O | Bitclock oulput pin ¢
24 | DATAQUT o] g
25 LRCK O
28 EMPHA O
27 LOCK O
28 ERAOR o]
20 | CORY o]
30 BSA O
i <o O
32 |Bs8 LY = 48KHz.
3B U i)
34 [ole] 0 LTI !
35 |Di [ Microctfitroller intesfage input pin
3% qebmiroliar itadface chip enable Input pin
37 .ﬁi'crocontroller m(erfaoe clock input phn
28 ﬁ@:romnlm‘llef intarfaca control input:High = microconiraller interface active mode.
How = micrgEontroller interlace inactive moede.
il Digha¥ power supply
Da ifput pin
Pajd Input pin
Pala Input pin
Data Inpul pin
Digttal ground

No. 4128-312
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Specifications
Absolute Maximum Ratings at Ta = 25°C
Pararmster Symbol Conditiens Reatings Unit
Maximurn supply voltage Vgpmax | Ta=25°C A 0310 47.0
Inputfoutput vohage Vi-Vo | Ta=25C A #6310 V0.3
Amblent oparaling temperature Topr ' —30'10. 475,
Amblant storage temperature Tstg 50 +125:,

Allowable Operating Range at Ta = -30°C to +75°C

Parameter Symbel Conditdons unit

Supply vollage VYop v
DC Characteristics at Ta = -30 to +75°C, V), =45V t0 5.5V

Paramegter Symbol max unit
Input high level voltage Vi Vpp+0.3 v
Input low level vollage Vi 0.8 v
Input high tevel voltage Viy Vpp+0.3 v
input low level vollage Vi 0.2 Vg
Qutpu high level voltage Von v
Output low level vollage Voo Veg +005|
Curreni drain oo 12 mA
Input amplilude Vin Vgp+03 | Vpp

AC Characteristics at Ta = =30 to 75°C,

Parameter max Uit
Quiput pulse width ns
Output sat-up time 80 ng
Qutpul data hokd ime 80 ns
MNote 1: Al Input ping excapt DINY, DINZ, BIM3, D
Note 2: AMODE pin
Nota 3: Voox5.0V, Ta = 25 °C, input Fa=48 K
] Tweo I

toHe
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AC Characteristics at the Microcontroller Interface Block at Ta = -30 to +75°C, Vp = 4.5V to 5.5V

Parameter Symbol Caonditions min typ max Unit
CL low pulse widlh WL 100 ns
GL nigh pulse width TWH
Data sét up time TDS
Data hold lime TOH
CL rise time Tr CL, CE, DI
CL tall time T CL,CE, DI
CE delay lime T
CL delay tima TD2
Data delay time D3 Load capacitance = 30 pF
CLidata delay lima TD4 Load cagacitance = 30 pF
L delay imsa TDS
CUCE dalay tima TO8

AC Characteristics at the Microcontroller Interface Block

Input mode operation

{ ]
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PLL VCO Functional Circuit Block

VGO

e

» The VCO (Voliage Controlled Oscillator) functional block consists of ‘_xff‘ultip
+ The ring oscillator produces the frequencies from 3 MHz to 40 MH: accord@
» The VCO self oscillation frequency is determined by the VIN pist’ voltage, -

Phase Detector

otnpares the clock generated from

—-—<] Lock fudge ekgnal

-

< VGO pin

The LPF time constant varies depending on the lock judge signal.

No. 4128-6/12
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DATA

(1) The relationship between the data input pins and the data select pins are shown in the table below.

SEL1 | BEL2 DOUT
DIN1 L L OIN1 daia oulput
DINZ L H DIN2 dala oulput
DIN3 H L DINJ daia ouiput
DIN4 H H low level signal oulgut
{fixed laval cutput)

+ Each input pin has an internal amplification circwit. Therefore the signal w
Vpp+0.3 V can be input to this LSI chip. However, in the case of coaxial cal
will change as the sample application circuit shown later. ‘

+ Conncect to the unused input pin to the GND or V.

(2) The relationship between the OUTMODE pin and the two cutput d

H | 20-bit LSB first data outpul format
L. | 16-bit MSB first date output tormat

OUTMODE pin

COPY Inhlblt slgnal

Emphasla modea signal

Sampling lraquency

Valldity 1lag signal
User's bit

Clock Modes

The control clock e VCO has two modes: self oscillation mode and PLL mode as shown

* The VCO continues Its osclllation according lo the VIN pin potential. BCLK,
LRCK, and F5256 clocks are not effective.

« The VGO conlinues its osciflation according 1o the VIN pin potential, FS384,
BCLK, LRCK, arx) FS256 clcks oulput.

* Tha PLL block and the entire chrcuit are In ihe nomal operation state.

* When the S’i‘dﬁ’\giﬂ isschianged 1o the high level, the PLL functional circuit block stops its operation and the enlire
circuil operation‘i \fhep-‘ forced to stop. The entire circuit will start (he normal operation again when the STOP pin is
changed o the low [evel.

+ If the LOCK operation is not activaled in a certain fixed time period after the PLL enters the lock-up state:

Reinitialize the PLL functional circuit block Lo active the lock-up mode. This should be done to prevent the PLL lock

error,

No. 4128-7/12
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Microcontroller Interface

The microcontroller interface function can be used by setting the MODE pin level to high. In this function mode, the
pins CE, CL, DI and DO can be used to allow the interface between the LSI chip and a microcontroller. This
microcontroller interface allows the microcontroller to control and process the input pin selQellm output data format,
copy information and sampling frequency output.

Set the mode CE, CL, and DI pins to the low when the microcontroller interface is not use

Input data format

Output data format

- 001 D03
Bits BO to A‘i of the DI signal in the format figusts on (hsips agg afe used to specify an 8-bit address. These 8-
’lhé 1nput mm&@k peraﬁ@’ris

Data inpul mode 1
Data output mods 0

(1) Data input mode

N1 dala outpit
IN2 data output
N3 data output
low lavel signal cutpud (fiked lavel autput)

Mo. 4128-8/12
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(2) Data output mode
Bits DO to DO4 of the DO signal have the following meanings show in the tables below,

DQ3 =L { Copy inhibited
D03 =H | Copy not Inhibied

DO DO2 Sampling fregquancy seleclion

L L 44,1 ¥Hz
L H 48 kHz
H 32 kHz

Timing Chart

ACLK

LACK J )

pATAGUT | sigaspafisiia]tpo] sfa] ’lelﬁs

13]2]usm

Veu

*?

rIJ.MMIU'I'

: GUTMODE pin laval=tow and DIt bitelow

«1: This oparalion timing is i
 Sorchtionas QUTMODE pin fevelshigh and DH bitahigh

+2: This operation tming ig'based on ﬂa?
¥ = Validity Bag output. Yslfsers bwﬁmpm
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LOCK and ERROR Pins

Descriptions of LOCK and ERROR pins arc as follows.

5

LOCK: Preamble dolcctor. thn Lwo or more preambles arc dctcclcd successively, this pin litpuls high level signal.
S

ERROR: When two or more preambles are not detected successively, or 8 subframes’ ¢
are not accomplished, this pin outputs high level signal to indicate system ers
STOP pin is high or no signal input, outputs high level signal.

I. Output pin conditions when error occurs.

Ouiput pin XMOODE is low STOP Is low Parity arvor £ No mp%\sﬁna}
DATAQUT | Kaeps the Indeterminate | Hasps the valua just Outputs preceding data. ] Gutputs the, atamm \'
v conditton of high or low, | before the STOP goes i : l
] high.

CD, BSA Qulputs low level signal. | Outpuls low level signal. | Oulputs low Ievel

B5B, COPY after roset.

EMPHA

oouT No effect by erar, Mo effaci by error,

error In this case.
2: When error occurring, tha oulpuls pin's change synchronizes the mfni@g of ER&%FI ;ﬁ@s ¥ rrﬁhg into |
or STOP pin is to high, ERROR pin goes (o high at the same 1 1 gt

: High tevel. When XMODE pin is set to low
¥ ping will chanqe as In the table above,

2. Error signals and read out timing

DATAOUT, V., U
COD, BSA, BSB, COPY, EMPHA

XMODE Pin

—

-o—s= System operation 1> 0s

Each data outpul\pm ifl be accessible after XMODE turns to be on and ERROR pin goes to low. COPY, EMPHA, CD,
BSA, and BSB cords “Wwill be accessible at least 6 ms later after ERROR pin gocs o low.

No. 4128-10/12
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Sample Application Circuit

MICIORIHSeIsar
Interfece

No. 4128-11412
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Recommended External Components

Component iype | Componanm code Valua
R1 330 ke
R2 3K
[3K! 10 k2
R4 24 k2

Reslstor RS 5.1 k)
R& 5.1 k£)
R7 160 £2
R8 180 ki2
Ag 3300
C1 0.1 uF

. c2 1000 pF

Capacitor
ca 10pF 16 100 uF
C4 0.01 pF

*.  This is a value when coaxial cables are connectad (o the
input pins. Take C1 and replace R with a 56 ki2 reslstor
if optical caties are conngcled inglead of coaxial cables.

Connection to an Optical Module

i responsibility for any fault or negllgance which may be cited in any such claim or litigation on
SANYO EtECTF!IC CO,, LTD., its affiliates, subsidiaries and distributars or any of their officers and employaes
jointly or severally.

B Information (including circuit diagrams and circuit parameters} herein is for exampte only; it is not guarantead for

volume production. SANYO helieves information herein is accurate and reliable, but no guarantees are mada or implied
regarding its use or any infringements of intellectual property rights or other rights of thirg parties.

This catalog provides information as of November, 1997. Specifications and Information herain are subject to
changa without notice,
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