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CMOS Lst
Digital Audio Interface Receiver

The LC8900/8500Q is 8 CMOS LS circuit chip that can be used to enable the E1AJ formatted data transmission
between digital sudio equipment. It Is ussd by the receiving end and operates synchronously with input
signals. This chip demodulates input signais into normally-formatted signals.

Features ’ .
1) On-chip PLL circuit: enables the LSt operation to be synchronous to the transmitted EIAJ format input
signals.
2) Four input pins and One output pin: The output pin enables the input data to be sent as they
are.

3) Two data output function modes: 20-bit data LSB first mode and 16-bit data MSB first mode.

4) Four output clocks: Bit clock, LRCK, 384Fs and 256Fs. All these clocks are synchronized to the
data, :

5 Various signal outputs: Copy inhibit, Emphasis On:Off control, User's bit, Vallidity flag and sampling
frequency.

6) LPF time constant select mode: This function can be used in the PLL lock-up state.

7) Error detect signal output: If an input data errof is detected, this LSl circuit chip outputs the error
signal. In this case, the previous data will be output by the chip.

8) Lock-up signal ocutput: this signal is cutput when the internal PLL (Phase Locked Loop) block of the LSI
circuit chip Is locked.

9) The chip has the pin to receive a signel for stopping the PLL operation.

10) Control and Processing mode via microcomputer interface: Input pin select, copy information and
sampiing frequency output

11) Each input pin has an internal amplitier circuit.

12) Si gate, CMOS process technology and Single 5V power supply Applicational end functional concept

Applicational and Functional Concept
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L.C8900, LCBI0OQ

Pin Assignment

1) LC8900(DIP-425)
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LC8900, LCB200Q

1.C8300 (DiP-42S) Pin Description

Pin No.|  Pin Name (/O Type Functional Description
1 DIN1 | Data input pin
2 | DIN2 1 Dsta input pin
3 | DOIN3 ) Data input pin
4 | DING 1l Data input pin
5 | DGND Digital Ground
5 DOUT 0 Ingu mtll pin. However, its output is Tixed at the L' level il the DIN 4 input
? {RC1 I RC osciliation pin
8 | RC2 [o]} RC oscitlation pin
9 | SELY | Input pin select pin
10 | SEL2 l nput pin select pin
11 | LPF t 9 levalnl.PF time constant select mode. L' level=LPF time constant fixed mode.
12 | STOP l ' level:Forces the VCO operation to stop.
13 | OUTMODE | Output deta format select.
H'e20-bit LSS first data format.
L'=18-bit MSB ftirst dats format,
14 | TEST2 1 Test pin:Connected to the GND in most ceses.
15 | XMODE | Input pin to start the PLL operation immediately sfter the LSI chip is powered on.
16 | Avoo Analog power supply
17 |R } VCO oscillation bandwidth adjust pin
18 | AGND Anslog Ground
19 [ VIN | VCO self osciliation frequency setting pin
20 | vCO 0 PLL LPF pin
2) | DGND Digits! Grouns
‘ 2 | TESTI ) Test pin:Connacted Lo the DGND In most cases.
BV Q Validity flag output pin
24 | FS256 [s} 256Fs clock output pin
25 | FS384 0 384Fs clock output pin
2% | Dvop Digital Power Supoly
2?7 | BCLK 1T © 8it clock output pin
28 | DATAQUT [»] Audio dats output pin
29 | LRCK 0 L/R clock output pin
30 | EMPHA (o] Emphasis control (On/Off) output pin:'H'=Emphasis mode. '.'sNons-Emphasis mode.
31 | LOCK (o] PLL lock state output pin:H'=PLL locked state. L'sPLL unlocked state.
32 | ERROR o] Input dats error cetect signsl output:H'sError detected.
33 | cory 0 Copy information output pin
34 | BSA (o] Input data ting H'e32kH2,
3% |CO 0 Input cats sempling freauency indication:H'e4d. 1kHz.
3% | BSB [s] input data ling t y ind 1= 48KHZ.
37 | DO 0 Microcomputer intefface output pin
3 |0 | Microcomputer interface input pin
39 |CE | Microcomputer interface chip enable input pin
40 | CL { Microcomputar intertace clock input pin
41 | MODE 1 Yicrocomputer inve! Tace conticl Inout: Hiemicrocompuler INterTace sctive mooe.
4 | DVoo Digital Power Supply

*:The DIP-425 chip Coss not have the user's bil output function.
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LC8800, LCB800Q
LCB200Q (QIP-44) Pin Description
Pin No,| Pin Name /O Type Functions! Description
1 [a%e 314 0 m pin. However, its output at t the DING input pin
2 JRCY I RC oscillation pin
3 |RC2 O | RC escitiation pin
4 | SEL1 | Input pin select pin
5§ | SEL2 1 input pin select pin
6 LPF | H' lovelsLPF time constant sslect mode. L' levei=sLPF Lime constant fixed mode.
? STOP | *'s level:Forces the VCO operation to stop.
8 | OUTMODE | Output data format select pin.
H'a20-bit LSS first ceta format.
L'aj6-bit MSB first dets format
9 | TESTZ | Test pin:Connected to the GND in most cases.
10 | XMODE I Input pin to start the PLL operstion immedistely after the LS! chip is powered on,
1 { DVoo Digital power supply
12 | AVop Analog power supply
13 [R | VCO osciliation bendwidih sdjust pin
14 | AGND Analog Ground
15 | VIN ) ] VCO seif oscillation frequency setting pin
16 | vCO O |PLL LPF pin
1?7 | DGND Digits! Ground
18 | TEST 1 Test pin:Connected to the DGND in most cases.
19 |V [s] Valigity liag output pin
28 | FS256 O | 256Fs clock output pin
21 | FSas4 o] 384Fs clock output pin
22 | DvVoo Dipital Power Supply
23 .| BCLK O | 8it clock output pin
24 | DATAQUT O | Audio data output pin
25 | LRCK O | L/R clock output pin
2% | EMPHA 0 Emphasis control (On/Off) output pin:H'sEmphasis mode. L'sNone-Emgheasis mode.
7 | Lock O | PLL tock state output pin:H'aPLL locked state. 'L'sPLL uniocked state. .
28 | ERROR 0 Input data error detect signsl output:H'sError cstected.
9 | COPY O | Copy information output pin
30 | BSA (] Input data sampling frequency indication:''s32xHz.
31 |CD (o] Input dats ling fr ' a4, 1KMZ,
32 |8sB 0 input date sampling frequency indication:H's48kHz2.
33 (U [o] User's bit output pin
34 | DO o] Microcomputer interface output pin
3% {DI ] Microcomputer Interface input pin
3k |CE (o] Microcomputer interface chip ensble Input pin
7 [CL O | wicrocomputer interface clock input pin
3_| MODE L et race. orires. modme ComPLer InterTace active mooe. |
3% | Dvoo Digital Power Supply
40 | DINM I Data input pin
41 | DIN2 t Dats input pin
42 | DIN3 I Dsta input pin
43 | DING | Deta ingut pin
44 | DGND Digitsl Ground
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Absolute Maximum Ratings Unit
vo-.amm WOl oo max  Te=25T ~0.31047.0 v
Input/Output Voitage Vi- Vo  Te=25C =0.3tcVoo+0.3 v
'?cmnrn:rtrm Tstg ~55t0+125 T
#:nm Seersting  Topg =0w+?% €
Opersting Ranpe min typ max unit
Supply Voltage Voo 4.5 5.0 5.5 v
S, g -w T
OC Charscteristics at Ta=-30 °C to +75°C. Vpp=4.5V to 5.5V Min Typ Max  Unit
WM Lovel VH 2.2 Voo+0.3 v
wmm Lovel Vi -0.3 0.8 v
mmm Lovel  vou IoH=— | uA Vpo—0.08 v
3:':&.-:. Low Level VoL loLe= 1 uA Vss+0.05 v
Current Dissipation 1DD Voo=5.0V 2 mA
AC Characteristics
Tweo 1 weo N
w TN F %
oo d
DATAQUT ><
LRCK x
AC Characteristics st Ta=-30°C to 75°C. Vppe4.5V to 5.5V, Min Typ Max  Unit
Output Puiss Width tweo Fs=48kiz 160 ns
Output Set-up Time toso 80 ns
Output Data Hold Time toHO 80 ns
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LC8800, LC8300Q

AC characteristics at the microcomputer interface block

Input mode operation

P

Do

Output mode operation
TWL | TWH

A s
ce | 7£_— ——

AC Characteristics at Ta=-30°C to +75 °C. VDD=4.5V to 5.5V.

Min Typ Max Unit

TWL 100 ns
TWH 100 ns
TOS 50 ns
TDH 50 ns
Tr CL., CE, Dt 30 ns
T CL,CE, DI 36 ns
™1 1.0 uS
D2 50 ns
TD3 Load capacitances=30pF., &6 ns
TD4 Load capacitance=30pF. 50 ns
105 100 ns
us

LCUT 1.0
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LC8S00 Black Disgram
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PLL functional circuit block
vCO

« The VCO (Voitage Controlled Oscillator) functional block consists of multiple Ring Oscillator ad shown
. ;::v;'lng oscillator produces the frequencies from 3MHz to 40MHz according to the VCO pin voitages OV to
. Tho self oscillation frequency by the VCO is determined by the VIN pin voltags level.

Phass Detector

« The phase cetector circuit operates on the rising edge of the incoming signals. It compares the clock
generated from the input sipgnal with the VCO clock.

_—lc\[ [ AN ; O VCO pin
_.‘

» The charge pump and the LPF are shown above. The LPF time constant varies depending on the Lock judge

LPF (Low Pass Filter)

signal,
DATA
1} The relationship between the data input pins and the data select pins are shown in the table
below,
SELY | SEL2 oouT
OIN1 L L DINY cets output
DIN2 L H | DIN2 dats output
DIN3 H L DINY cats output

+ Each input pin has an internal amplification circuit. This means that the signal with the amplitude of
400mVpp can be input to this LS) chip.

2) The relationship between the OUTMODE pin and the output data format is shown in the table below.

H | 20-bit LS8 first data ouvtput format
L 16-bit MSB first data output format

OUTMODE pin

« {F an error is detected in an input dats, that input data is not output. Instead, the previous data will
be output.

+ The data output is synchronized with falling edge of the bit clock. :

« IF the PLL is in the Lock state, the 384Fs or 256Fs clock that is synchronized with the output dats will
"be output. Note that the duty is of the 256Fs clock is 'HiL=2:1% It is not *H:Ls1:1'.

No. 3743.8/12
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LC8800, LCB300Q

Sub codes
The sub code output consists of the copy inhibit signal, emphasis mode signal, sampling frequency signal,
validity flag signal and user's bit. The table below detalls these sudb code outputs.

COPY inhibit signal | COPY pin levels='H:Copy not inhibited.

COPY pin levels'LCopy inhibited.

Emphasis mode - | EMPHA pin level="H:Emphasis mode,

signat EMPHA pin level=1.%Non emphasis mode.

Sampling frequency | BSA pin levela'i':32xH2 sampling frequency

CD pin lavels'H"44.1kHz sampling frequency

pin levels'H:48kHz sampling frequency

Validity fiag signal | This signat Is output from the V pin in sub frame unit.
User's bit This signal is output from the U pin in sub frame unit,
Note that this signal is not output by the DIP-42S chip.

Clock modes
Self oscillation | .XMODE pin levelsL' . Tion &Ceor
mode the VIN pin potentisl. This means thet the
-No dats Input output_dats Is not effective.
PLL mode «Data input with the XMODE pin +The PLL block and the entire circuit are in the
Jovels'H' normal operation state.

+ When the STOP pin is changed to the ‘' level, the PLL functiona! circuit block stops its operation and
the entire circuit operation is then forced to stop. The entire circuit will start the normal operstion
again when the STOP pin is changed to the L' level.

« if the LOCK operation is not activated in a certain fixed time period l'ftor the PLL enters the lock-up
state:

Reinitialize the PLL functional circult block to active the lock-up mode. This should be done to prevent
the PLL lock error,

Microcomputer interface
The microcomputer interface function can be used by setting the MODE pin level to the . In this
function mode, the pins CE, CL, DI and DO can be used to allow the interface between the LS! chip snd a

mictocomputer. This microcomputer interface allows the microcomputer to controt and process the input pin
selection, output data format, copy Information and sampling frequency output.

Input data format

«  Jyvuvvuuut v
ot N
o L0000 0 NN D T D

Output data format

~ __ juyuuuin e
o N
. o 20200008

No. 374398/12
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Bits BO to A3 of the DI signal in the format are used to specify an 8-bit address. These 8-bits are used to
specify the addresses both in the input and output operations.

B0 | 81| B2 | B3] AD | Al | A2 | A3
Dats input mode 1 0 1 0 0 1 1 0
Dsta output mode| O 1 1 0 0 1 1 0

1) Data input mode
Bits DIO to DI4 of the DI signal are used to select the operation modes shown in the tables below.

Dit=L 16-bit data MSB first output mode -
Dil=H 20-bit data LSB first output .mods

DI2 013 Input pin selection DOUT
L L DIN' B,
L H DIN2 s
H L DIN3
H H OINd [Feme e svimey

. When the MODE pin level is sst to the 'H', the input pins and output data format are seiected by the
microcomputer. This means that the sslection data input to the SEL1, SEL2 and OUTMODE pins has no
significance.

2) Data output mode
Bits DOO to DO4 of the DO signal have the following meanings shown in the tables below,

DO3=L Copy inhidited
DO3=H Copy not inhibited

57T ooz | Sl Tremwrey |
L L 44.1kHz
L H ABkHz
H H RkHz

.+ When the LOCK pin level is 'H', the PLL circuit block is already in the lock-up state. In this case, each
sub code data has been aiready set up.

No. 3743-10/12
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Timing Chart
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LC8900, LCBS00Q
Examplie application circuit
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3¢ Note:These constants are temporal values.
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