Ordering number : EN*5014B

CMOS LSI

LC8904Q

SANYO

Digital Audio Interface Receiver

Preliminary

Overview

The LC8904Q demodulates data transmitted between
digital audio equipment in the EIAJ format (CP-1201) to a
normal format signal synchronized with the receiving side
input signal.

Features

» Synchronizes with the transmitted EIAJ format signal
using abuilt-in PLL circuit.
* Modes are set up and codes are output according to
commands sent over a microprocessor interface.
— Input pin and output data format setup
— Selection of digital source mode or analog sou
mode

system clock. y

» Provides 256fs, 128fs, BCLK, and LRCK clock'e

* Implements a CD subcode interf; ce’ (CP—2¢
user hits.

» Fabricated in a CMOS sin
process

» Package: QFP-48E

« CCBis atrademark of SANYO ELECTRIC CO., LTD.

* CCB is SANYO's original bus format and all the bus
addresses are controlled by SANYO.

unit: mm
3156-QFP48
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Pin Assignment
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Block Diagram

cL/SCLK [>

CE/XLAT [>

DI/SWDT [>

CcCB/SUB D—

Microprocessor interface
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Multiplexer
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Pin Functions

No. Symbol 110 Function
1 DOUT/NV (0] EIAJ data and validity flag output

2 EMPHA (@] Emphasis monitor output (High: emphasis applied)
3 RC1 | CR oscillator input

4 RC2 (@] CR oscillator output

5 CCB/SUB | Microprocessor interface selection input (High: CCB, low: SUB)
6 DGND Digital system ground

7 CLKMD | Clock output switching (High: 256fs, low: 128fs)

8 CLK | Clock switching input (High: 512fs, low: 384fs)

9 TEST1 | Test pin (Must be tied low during normal operation.)
10 TEST2 | Test pin (Must be tied low during normal operation.)
11 XMODE | Reset input

12 DVpp Digital system power supply

13 NC No connection

14 AVpp Analog system power supply

15 R | VCO oscillator band adjustment input

16 AGND Analog system ground

17 VIN | VCO free-running frequency setting input

18 VCO (0] PLL low-pass filter connection

19 DVpp Digital system power supply

20 SBSY (@] CD subcode interface: block sync out

21 PW (0] CD subcode interface: data output

22 SFSY (0] CD subcode interface: frame syng“output

23 SBCK | CD subcode interface: data read gﬁift clo

24 DGND Digital system ground s E

25 DVpp Digital system power sup#|

26 XIN | Crystal oscillator input

27 XOuT Crystal oscillator output

28 CLKOUT1 :

29 CLKOUT2

30 ERROR

31 DGND

32 SUB1

33 SuUB2

34 BCLK

35 DATAOUT

36 LRCK

37 LD/DQSY

38 SRDT

39 :

40 ée data input

41 t_gi"face: chip enable/latch input
42 ifterface: clock input

A Bigital system ground

No. 5014-4/20



LC8904Q

Specifications

Absolute Maximum Ratings at Ta=25°C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Vpp max
Input and output voltage V|-Vo
Operating temperature Topr
Storage temperature Tstg

Allowable Operating Ranges

Parameter Symbol Conditions Unit
Supply voltage Vbp \%
Electrical Characteristics
DC Characteristics at Ta=-30t0+75°C, Vpp =4.5t055V ;
Parameter Symbol max Unit
Input high-level voltage Viul Vpp + 0.3 \
Input low-level voltage V1 +0.8 \
Input high-level voltage Viu2 Vpp + 0.3 \
Input low-level voltage V)2 0.3 Vpp \
Input high-level voltage Viy3 Vpp + 0.3 \
Input low-level voltage V). 3 0.2 Vpp \
Output high-level voltage Vou \%
Output low-level voltage VoL Vgg + 0.05 \
Current drain Ibp 30 45 mA
Input amplitude Vpp 0.4 Vpp + 0.3 \

Note: 1. Input pins other than DIN1, DIN2, DIN3, D,

2.

3
4.
5

. The XMODE and RC1 pins. CMOS S

. Conditions prior to the capacitances

The XIN pin. CMOS compatible.

Vpp = 5.0V, Ta = 25°C, and input datt

No. 5014-5/20



LC8904Q

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

Parameter Symbol Conditions min typ max Unit
Output pulse width tweo fs = 48 kHz, load = 30 pF 160 ns
Output data setup time tpso fs = 48 kHz, load = 30 pF
Output data hold time tbHO fs = 48 kHz, load = 30 pF

BCLK

DATAQUT

A03420
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LC8904Q

Microprocessor Interface AC Characteristics (when CCB/SUB is low)

at Ta=-30to+75°C, Vpp =4.5t055V

Parameter Symbol Conditions Unit
SCLK low-level pulse width twL ns
SCLK high-level pulse width twH
Setup time tps
Hold time toH
Delay time tp
Latch pulse time twia
DQSY pulse time tyw fs =44.1 kHz
Data delay time tp1 C, =30 pF
Data delay time tp2 C, =30 pF

Output
Dasy

Input

Dasy

SCLK

SWDT

XLAT

SRODT
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Microprocessor Interface AC Characteristics (when CCB/SUB is high)

at Ta=-30to+75°C, Vpp =4.5t055V

Parameter Symbol Conditions max Unit
CL low-level pulse width twi ns
CL high-level pulse width twH
Data setup time tbs
Data hold time toH
CE delay time tp3
CL delay time tpa
CE delay time tps
LD pulse time tw fs =44.1 kHz
Data delay time tp1 C_=30pF
Data delay time too C_=30pF

Input
LD

CcL

DI

CE

DO

Note 1. C bit output
2. Subcode Q output

011X0'12 Xura x

A04743

A04744

No. 5014-8/20



LC8904Q

CD Subcode Interface AC Characteristics at Ta=-30to +75°C, Vpp =4.5t05.5V

Parameter

Symbol Conditions min typ max Unit

SBSY block period tg

SBSY pulse width tew *1
SFSY frame period te *2
SFSY high-level pulse width tEHW

SFSY low-level pulse width trLw

SBCK high-level pulse width techw *3
SBCK low-level pulse width toLw *3
SBCK rise time tc

SBCK fall time tic

SBCK delay time tcp *3
P data access time tpac

Data hold time thp

A04745
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LC8904Q

The LC8904Q subcode interface uses the user bit subcode sync word and start bit for system timing extraction.
Therefore, since SBSY and SFSY will change with that timing, user bit transmission must follow the table shown below
when using the values of tgyy, tr, tcyws tow, @nd top with the specifications listed in the preceding tables.

S0
S1
S2 |1 Q2 R2 S2 T2 U2 V2 W2
S3 |1 Q3 R3 83 T3 U3 V3 W3

[T =]
(=]
(=]
(=]
<
(=]
(=]
=]

S97 |1 Q97 R9T S97 T97 U9T V9T W97
S0
S1
S2 {1 Q Rz s2

0 0 0 0 0 0 0 'Subcode syn word*1, 2

0 0 0 0 0 0 0

Q| @

Y &g
iied data has _l;éqp*‘}received consecutively for at least 22 bits.
; 4is (when 0-valued data is received

Note: 1.

shortest user data word length is used.
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LC8904Q

wndino oy s11q 8181 G :NdD 01 4 O s

(OFSD | (NINJ) (LNI1Od) |
O¥EZ | AWVHA | O3S | NIW ONL | L R
-m@_m-----------!‘-'-----------m.m.o.vw_-------,--w__rw.m.aw. qOYud | 08 83 dang
EVLVA | vVLVA | §YLVA | 9¥V1VA | LVLVA | 8VIVA | 6VIVA | 01VLVA oud \
8U0d
1£319 07 0919 H 819 26 6d "0
Moy YIVA pvia | M| Sapee
viva | J1°ndd
LyLyOv
i nirsiebing nol e A2 L ettt el A T8 1 P —— -
J..%ln.i.lla_l : [ra]eafes] B_8_3To._:mwwmw._.«.ﬂ_wn.-...«.- NN zo]sa[sa]ra]co]z0]v0]eajovaa pommm—— S
) . A!rav YlvO 3Iuedund) 3ITQ2E PE@U AD0[Q VivO-37QD, H
" m@mm%m%uam.w%mn*omimim«n_ﬁ%«%«L §§ J¢a]sa]so]raleafza]ra]on b poy—ey .M«onmuwv
J LvIax
m<_m<T<_anmeTmTL LOMS

63'83 3INOUITM nnocuuam

§6280Y

10Us

Lv¥IX

n<_n<_«<_a<—na_un_:_oo_ 10OMS

v3 sesJuppe

X708

AsBO
indu|

Mo|sI gNS/9d0 LYM T

30e}Ia1U| 10SS8201d0IDIN

No. 5014-11/20




LC8904Q

mdno unoy fi1q § 181 g7 :NdD O /1 O qrs

©asd) | (NIND (LN10d) 1 n
oasv |y | OV | V) O | M | xaam | 0% | TR wowua | emcs | b
&YLva | €VLVA | PVLVA | SYLVA | 9VLVQ | LVLVA | 8VLVA | 6VLVA | “otviva | o¥d
> 1e3q 0 o719 — | omaze | 84 )
nq | ssaippe
meuviva oV viLva | d1'ndo
-1 4440
-------Dgyling ---------] fe--=====- 03VYLIYO ---------] (©ane
[vofoa] §§ [zo0]ea[sa[raea]za]ra]oa] evia oa
Fo-m L T T e
. (81q 9)
fedoeds dezdezdszdra dsve 4§ Jea]za]sa]sc]ra]ea[za]s0]0a 0a
fcm o m e m e ------uﬁﬁ.n.,ewu,i:----.- r-:-.i----ﬁ,ﬁ -
) [ 32
[ev][ev][iv]ov]|ea]za]ra]os] 10
64'6d4 scauppe
Uuyuyuguy
o7
indino
88280Y
oa
30
S S ey s e e Py PP R e e R 10
10
a1
nduy

ybiy s gNS/90D UM °C

No. 5014-12/20



LC8904Q

The microprocessor interface controls the following settings and outputs.

1
2
3
4,
5
6
7

System stop

Data input pin settings

Validity flag (V flag) output selection

Analog source mode setting

Output data format setting

Channel status (32 bits) output

Output of the 80-bit subcode Q datawith CRC flags.

» CCB/SUB pin
The CCB/SUB p| n selects one of two formats. The cl ocks and codes m_:_ )

# #CCB/SUB = high
BY | B2 | B3 | A0 | AL | A2 | A3
' o111

110 BO | B1 B2 | B3
Data input EA 0 1

Data output (C bits) E9 1 0 0 1 1 1 1 1
Data output (subcode Q) E8 0 0 0 1 1 1 1

* Input ;
The DIN1 to DIN4 data input pins have ilt-i A accept signals with amplitudes of about

400 Vp-p. Note that the DOUT pin can,k

o oytplt the’EFAJ format data by microprocessor interface
commands. (It can aso be used to ou :

DIN1

DINZ2

il > Data demodulation
E system

————=> DOUT/V pin

A03427

and crystal oscillators (D14)

L H
Run Stop
H L H
L H H
DIN2 DIN3 DIN4

Input data (EIA“Eﬁormat) output selection

DI7 L H L H
DI8 L L H H
DOUT/V pin DIN1 DIN2 DIN3 DIN4

No. 5014-13/20



LC8904Q

V flag output selection (D19)

DI9

L

DOUT/V pin

Data selected by DI7 and DI8

Source selection (DI110)

DI10

L

Mode

Digital source

Audio data output format setting (DI11, DI12, DI113)

DI11 L L
DI12 L L H
DI13 L H H
16 bits 16 bits 20 bits
DATAOUT MSB first MSB first LSB first
Rear packed Front packed Front packed

* Output
C hits

performed.
— Aninterval of at least
Subcode Q

— Since the C bits are not checked‘_ )
Therefore, data must be read out enly af

dal; ,have been input, it is Ioaded into a shift register on the falling edge of
nust be eacfout after this|oad operation.

CCBiSUB ishighisidentical to that described in item 3. (See the timing charts for details.)
om SRDT (DO) has the same order on a per-byte basis, but the bit order within each byte is

— If aTock exror occurs between the fall of DQSY and the fall of XLAT, the CRC flags will go low. However, if

alock errfaaa‘ier thefall of XLAT, the CRC flags will not go low, since correct datawill be output.

No. 5014-14/20



LC8904Q

— When the 96 bits of the subcode Q data have been read in with the PLL circuit in the locked state, a sync signal

that has alow period with a pulse width of 136 s is output by outputting at least 22 bits of continuous O-valued

data after the 96 bits of W data (W97) from DQSY . Note that this sync signal low-level pulse will not be output
unless 96 hits of subcode Q dataincluding the CRC flags are input.

U data 1 010|0[0|0|0]0

87| RS;[SS7|T97

U97lV57 W7

o

o

DQSY

When not Using the Microprocessor Interface

De(alled
vigw,”

5§ \° i

A03429
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LC8904Q

The CLK, CLKMD, CLKOUT1, and CLKOUT2 Pins

The output clocks for the CLKOUT1 and CLKOUT?2 clock output pinsis selected by the CLK and CLKMD pins.

CLK CLKOUT*1 CLKMD CLKOUT2
L Outputs a 384fs clock L Outputs a 256fs clock*2
H Outputs a 512fs clock H Outputs a 128fs clock

Note: 1. The crystal oscillator clock is output in analog source mode.
2. The 256fs clock has a H:L duty ratio of 2:1 when the CLK pin is low.

The SUB1 and SUB2 Pins

These pins indicate the sampling frequency of the input data.

Pin 32 kHz 44.1 kHz 48 kHz #1
SUB1 H L L
SUB2 H L H

The EMPHA Pin

Pin Emphasis applied Analog__sgﬁbe mode

EMPHA H

The ERROR pin and Error Processing

Type of error SUBL1, SUB2 C bit Sub Q*
Up to eight consecutive parity errors Output Output Output
Eight or more consecutive parity errors Output Output Output
PLL lock error #1 L L

System reset =—— System operating t>0s

A03430

After application of power, the system will be reset if the XMODE pin is set low again.
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Analog Source Mode

The LC8904Q enters anal og source mode in the following two cases:

1. Anaog source mode is selected from the microprocessor interface.

2. If theinput pin specified for data demodulation goes to the no signal state. )
In this mode the cI ock that operates the whole system is taken from the crystal oscnlato

PLL and data

The output pins have the following functlons in anal og source mode
1. DOUTNV

Data output as specified by the microprocessor interface
2. ERROR

Outputs the error state, i.e. ahigh level.
3. SUB1and SUB2

These pins output the “#1” lock error state.
4, DATAOUT

Outputs the lock error state, i.e., alow level.
5. EMPHA

Outputs the lock error state, i.e., alow level.
6. Microprocessor interface codes

Input codes: The codes |oaded from the microprocesso inte

Output codes: The same codes as output for aPLL |

Crystal Oscillator

XIN
XOuT
Note: * When data is pres,

Crysgai“ gscillator input accepted

] Outputs“}tnéuinverse of the XIN pin state.

No. 5014-17/20
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Application Circuit Example

7pF 47pF
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Xb
Shows the case for power on reset.
E DIN1 to 4
] oN110s
A03433
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LC8904Q

ned herein are intended for use in surgical implants, life-support systems, aerospace
ofitrol systems, vehicles, disaster/crime-prevention equipment and the like, the failure of

distributors aqgftgﬁ'their officers and employees, jointly and severally, against any and all claims and litigation and all
damages, cebtand expenses associated with such use:

O Not ii‘ﬁp@éé,ﬁny responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO EFECTRIC CO., LTD., its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

m [nformation (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 July, 1996. Specifications and information herein are subject to change
without notice.
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