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CMOS LSI

LC89051V

SANYO

Digital Audio Interface Receiver

Preliminary

Overview

The LC89051V is for use in IEC958 format data
transmission between digital audio equipment. ThisLSl is
used on the receiving side, and handles synchronization
with the input signal and demodulation of that signal to a
normal format signal.

Features

» On-chip PLL circuit synchronizes with the transmitted
IEC958 format signal.
« Low-voltage operation (3.3 V)
« Provides 128fs, bit, and L/R clock outputs.
+ System clock can be selected to be either 384fs or 512fs:
« Microcontroller interface code settings for differént
output types
— Input pin, emphasis output, input bi-pha;
output, and validity flag output settings .~ ’
— Audio data output format setting )
— Channel status output (32-bit outpit
products)
— Subcode Q output with CRC fl
— Start ID and shortening (ski
with subcodes
The built-in VCO can recei)
only when operating froma5-
« Miniature package: SSOP:24

Package Dim ,éio: ;
unit: mm ;
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LC89051V

Pin Assignment

Pin Functions
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Pin No. Symbol 110
1 DIN1 | Data input with built-in amplifies
2 DIN2 | Data input (for optical modu__lfé input)
3 E/DOUT e} Emphasis, input bi-phase;"asid valid
4 Vob — | Power supply i ;
5 R | VCO gain control ingi
6 VIN |
7 VCO (e}
8 GND -
9 CKSEL |
10 XMODE |
11 AVOCK
12 TEST1
13 TEST2
14 SCLK/CL
15 XLAT/CE } /
16 SWDT/DI oller interfacevrite data input
17 SRDT/DO olidr interfa:{:‘:é},;gad data output
18 ller intgr‘l‘_‘cf'e' subcode Q and ID synchronization output
19 ck outg},ﬂf(ﬂ%e running, 384fs, or 512fs)
20 clock c_g;ifg_tff
21

N
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N
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N
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Block Diagram

SCLK/CL [>
XLATICE [>
swoToi [>

Microcontroller interface

C bit detection

ERROR

DATAOUT

FS128
LRCK
BCK

CKOUT

TESTH
TEST2
XMODE
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LC89051V

Specifications
Absolute Maximum Ratings

Parameter Symbol Conditions Ratings Unit
Supply voltage Vbp to +7.0 \%
/0 voltages Vi, Vo ;
I/0 current I lo
Operating temperature Topr
Storage temperature Tstg

Allowable Operating Ranges

Parameter Symbol Conditions Unit
Supply voltage Vbbb v
Operating temperature ToPR +75 c°
Electrical Characteristics
DC Characteristics (1) at Ta=-30t0 +75°C, Vpp = 4.54(
Parameter Symbol max Unit
Input high-level voltage Vil Vpp + 0.3 \
Input low-level voltage Vi 1 0.3 Vpp \
Input high-level voltage V2 0.8 Vpp Vpp + 0.3 \
Input low-level voltage -0.3 0.2 Vpp \
Input high-level voltage 25 Vpp + 0.3 \Y
Input low-level voltage -0.3 +0.6 \Y
Output high-level voltage Vpp—2.1 \Y
Output low-level voltage 0.4 \Y
Current drain 20 mA
Input amplitude 0.4 Vpp + 0.3 \
15:CMOS leyels.
2 pifs. CM@S Schmitt inputs.
3. Applies to the DIN2 pin. TTL Scf 4
4. Vpp =5.0V, Ta=25°C, inputdata fs = 96 k
5. Measured before the DINA pin input capagitor
&%
VDD =30to36V, VSS: ov
Param_g;t%;w Conditions min typ max Unit
Input high-level yolige 0.7 Vpp Vpp+0.3| V
-0.3 02Vpp| V
0.75 Vpp Vpp+03| V
-0.3 015Vpp| V
2.4 Vpp+03| V
i -0.3 +0.3 \%
Outputhigh-Teyel voltagy lon = -2 mA Vpp - 0.8 v
Output low-Tvel Voltage loL= 2 MA 04| Vv
Current drain *9 10| mA
Input amplitude - Vpp *10 0.4 Vpp + 0.3 \

Note: 6. Applies to the CKSEL, AVOCK, TEST1, and TEST2 pins. CMOS levels.
7. Applies to the XMODE, SCLK/CL, XLAT/CE, SWDT/DI pins. CMOS Schmitt inputs.
8. Applies to the DIN2 pin. TTL Schmitt levels.
9. Vpp =3.3V, Ta = 25°C, input data fs = 48 kHz
10. Measured before the DIN1 pin input capacitor.
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LC89051V

AC Characteristics (Normal Mode) at Ta=-30to +75°C, Vpp =3.0t05.5V

Parameter Symbol Conditions min typ max Unit

AVOCK input pulse width twal us
) *11 MHz

VCO free-running frequency fvco 12 Wiz
BCK output pulse width tweo fs = 48 kHz
Output data setup time tbso
Output data hold time tbHO
Output delay tep

Note: 11.Ta = 25°C, Vpp = 3.3 V, with the circuit constants for standard speed operation in the sample appilication
12.Ta = 25°C, Vpp = 5.0 V, with the circuit constants for standard speed operation in the sample applicatiol

Parameter Symbol Conditions Unit
AVOCK input pulse width twel us
VCO free-running frequency fvco *13 80 MHz
BCK output pulse width tweo fs = 96 kHz ns
Output data setup time tpso ns
Output data hold time tbHO ns
Output delay tep +10 ns

Note: 13.Ta = 25°C, Vpp = 5.0 V, with the circuit constants for 2x speegt

No. 5543-5/15




LC89051V

Microcontroller Interface Block AC Characteristics
at Ta=-30to +75°C, Vpp =3.0t0 5.5V (when CKSEL islow)

Parameter Symbol Conditions max Unit

CL low pulse width twi

CL high pulse width tywh

Data setup time tps

Data hold time toH

CE delay time tp3

CL delay time tpa

CE delay time tps

LD pulse width Gy o ponadlkde
fs =88.2 kHz

Data delay time tp1 CL =30pF

Data delay time tpo CL =30pF

Input mode

Output mode

Note: 1. C bit output

| 1
iFLG kDOO Q x 007/

2. Subcode Q output

A06284
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LC89051V

Microcontroller Interface Block AC Characteristics
at Ta=-30to +75°C, Vpp =3.0t0 5.5V (when CKSEL ishigh)

Parameter Symbol Conditions max Unit
SCLK low pulse width twi ns
SCLK high pulse width twH
Setup time tbs
Hold time toH
Delay time tp
DQSY pulse width G o pooddlke
fs = 88.2 kHz
XLAT pulse width twiA
Data delay time tp1 CL =30 pF
Data delay time tpo CL =30pF

Input mode

Output mode

High-impedance

High-impedance

No. 5543-7/15



LC89051V

Functions

1. Datalnput and Output (DIN1, DIN2, E/DOUT)

The DIN1 pin has a built-in amplifier, and can receive signals with an amplitude of about 400 mV/p-p (coaxial input).
The DIN2 pinisonly for usein optical modules.

Note that although the data input pi nsare controlled by the microcontroller DI Nl can

The E/DOUT normally outputs channel status information. However, it can be
data or the validity flag by command codes from the microcontroller.
2. PLL (R VIN VCO, AVOCK)

follow the received gamphng frequency, and the transmission form
standard.

fs clocks out'but
512fs clo%ld)utput

The microconHQJa% mterface format is also set by CKSEL aslisted in the table below.

T

CKSEL Microcontroller interface
L Figure 2
H Figure 3
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LC89051V

Microcontroller Interface (SCLK/CL, XLAT/CE, SWDT/DI, SRDT/DO, DQSY/LD)

1. Datainput and output addresses are allocated as follows:

Data input or output

Figure 2: Microcontroller Interface Timing 1

Figure 3: Micrgé’Qﬁ&ellgr Interface Timing 2

BO | B1 B2 | B3 | AO | A1 | A2 | A3 “83 A3
Data input F7 1 1 0 1 1
C bit output F8 0 1 1
Subcode Q, ID output F9 0 1 1 1 1 1

System stop
Datainput pin setting

Input bi-phase data output selection

Validity flag output selection
Audio data output format setting

The input command codes control the following setting:

DI1: Stops VCO operation and thus stops the system.

DI1

H

System

Operating

DI2: Selects which input data to demodulate.

DI2

Data demodulation input

DIN1

DI3 and DI4: Select the E/DOUT pin outpiA.

DI3
Di4 L
Emphasi
E/DOUT mphasis
data outp

DI5
DI6 H
G 20-hit left-
DATAOUT #judtified justified
MSB first | MSB first

No. 5543-12/15



LC89051V

3. Thefollowing output settings can be controlled:
» Channel status (C bit) output

* Subcode Q data output

* Start ID and shortening ID detection for DAT with subcodes

C bit output

e ThisIC only handles the first 32 hits.
» Theflag isfixed at the high level (only when CKSEL is high), and the data format

* Error and update checking is not applied to the data.
» Theinternal shift register isreset if aPLL lock error occurs.

« Since the channel status information consists of 192 frames, a fixed period’

operations.
1
Ts
Subcode Q output

» Subcode Q can be read out after the fall of the DQSY/LD sgﬂal. Al
signal falls. However, this signa will not be output (fall) u’nl&ss 96-

bits) isinput.

 The flag outputs a high when the CRC check passes,
isrequired to be input regardless of the CRC flag stat

x 192 (ms) < (the interval between data readout op

[ 1 DAT FRAME

+ Shortening 1D detection conditions

H

L

.. (L él’fergemngj 5]

H

Flags + SQ,_data bits

allH

all L

Detected ID *,

Start ID

Shortening ID

 Output pins

Lo Ro L1 s
sync.  start stortening
ID ID

User Data for DAT with Subcodes

s'updated every time this
{including the CRC check

nshi p between the sync signal (L), the start ID (Rg), the shortening ID (L), and

The output scheme used for SRDT/DO differs depending on the microcontroller interface format selected by

CKSEL Format SRDT/DO
L Figure 2 High open-drain output
H Figure 3 Three-state output
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Error (ERROR)

The ERROR pin goes high if thereis an error in the input data or if the PLL is unlocked. It holds the high level for about
100 to 300 ms after data demodulation returns to normal and then goes low. The table below: ljsts the data processing
when an error has occurred.

Type of error DATAOUT C bit
Up to 8 consecutive parity errors Previous data value Output
Over 8 consecutive parity errors L Output
PLL lock error L L

System Reset (XMODE)

(3.0 V). After power is applied, the system will be reset if alow leyelsis ap ong ‘n'ﬁore t6 the XMODE pin. If

XMODE is set low, the VCO free-running oscillator clock is output f "'qﬁ?{ CK
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Sample Application Circuit

Circuit constants

1
—
3
——F
R1
——MN—E FS128
. R2
cit 6/ VIN CKOUT
7 R3
»FI I—Wv——E VvCO DQSYAD
C2 R4
F————E GND SRDT/DO
[>——E CKSEL SWDT/DI
[>—————-F__o XMODE XLAT/GE
[>————{11 AVOCK
»;——E TESTH

¥ Coaxial input

E DIN1

DIN2

1

A0G292

Item Symbol

R1

. R2
Resistors

R3

R4

. C1
Capacitors

oducts described or contained herein for an above-mentioned use shall:
I|ty and indemnify and defend SANYO ELECTRIC CO., LTD,, its afﬁllates sub5|d|ar|es and

( any responsibility for any fault or negllgence which may be cited in any such claim or litigation on
SANYO E’LECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

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 November, 1997. Specifications and information herein are subject to
change without notice.
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