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This document is an application note for the LC8I®which is a digital audio interface receiver.

It describes the following items. Please refer glasth the data sheet of the LC89091JA.
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1. Preparation
* First of all, please read the following itemsdrefusing LC89091JA.
1-1. Notes on Implementation

* Attach a small-capacity ceramic capacitor (ctapacitor) between each power supply pin.

« Attach the ceramic capacitor so as to be netwdhe LC89091JA.

« A standard capacity of a ceramic capacitor igB.Please connect a ceramic capacitor of F0dnd an
electrolytic capacitor parallel as required.

» Connect all GND pins with a ground-plane settrigider the LC89091JA.

» The capacitance value of the electrolytic capaaepends on a distance from the power supplyitioc a
quality of the power supply. An electrolytic capgaciof around 10 to 47uF is usually used.

1-2. Oscillation Amplifier Module Connection (XIN, XOUT)

» LC89091JA must supply a 24.576MHz clock to XI for an operation of a demodulation function,
computation of sampling frequencies, or clock sypyien PLL is unlocked, etc.

[How to Supply Clock]
« Configure an oscillation circuit with a crystadaillator by using a built-in oscillation amplifier
 Supply from other oscillation circuit.

(Connect to an oscillation circuit such as a conmmaépscillation module).

[Notes]

* It uses an oscillator with a fundamental wave.

* Feed back with 119 resistor between XIN and XOUT when the oscillasotonnected.

* A limiting resistor is required when the oscitlais connected. A resistor value depends on ctexistics of
the oscillator.

* It uses 0.001% as a guide of accuracy of anlatmiland an oscillation module.

» When using the oscillation module, the outputremies to XIN. (XOUT open)

* No feedback resistor is required when using seillation module.

 XIN absolute maximum rating is VDD+0.3V. (VDD=3t0 3.6V)

* The resistor value and the capacitance valubeékample reference circuit do not provide anyanuaes
against the operation in the mass-production design

« It consults with the oscillator manufacturer abealues of limiting resistor and load capacitance.

[Reference Information on Application]

« Usually, the oscillation amplifier is set to lepgped automatically, when PLL locks. This intetalavoid the
oscillation amplifier clock from interfering withL®2. clock in order to obtain the maximum jitter
performance.

* AMPOPR register always sets oscillation amplifisrcontinuous action regardless of PLL state. 3éfitng
can read the calculation result of the input samgpifequency which followed input data, even iaagpling
frequency changes the input data from which thepiaminformation on channel status does not change
within PLL capture range. However, since oscillateonplifier will be in an operating state also dgrPLL
locks, the clock jitter performance gets worse.
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1-3. PLL Loop Filter Setting (LPF)
* LC89091JA incorporates a PLL. LPF is a settingfpr PLL loop filter.

[Notes]

« It uses a film capacitor and resistor of J-Igw#l%) error for filter elements.

* It notes that some types of capacitors have g poor temperature characteristics and voltapeddent
characteristics; although a ceramic capacitor cansed.

* As shown in the figure below, 0.022 capacitor for eliminating high frequency is alited closer to the
LC89091JA than 04F and 100Q.

LC89091JA

LPF 7)
i 100Q
—_ 0.022uF

0.1uF
~ 1

GND 8)

/77

Figure 1-1 Mounting of PLL Loop Filter

1-4. MPIO Input Setting

* MPIO is an input/output pin and is possible apkasis flag output or S/PDIF data input by regissgting.

* MPIO output is the open-drain. (When using ieasoutput, a pull-up resistor needs.)

* MPIO is set as an emphasis flag output after pameand outputs a "Hi-Z" when S/PDIF data doseimout.
However, "L" will be outputted, if S/PDIF data igpiutted and emphasis information is detected.

* The following notes has to follow when using MPd®an input

[Notes]

* MPIO is changed to an input by MPSEL register.

* MPSEL register has to set while MPIO outputs &ZH

* Dose not input S/PDIF data into RXIN until seqtiof MPSEL register is completed. If S/PDIF datéhwi
emphasis information inputs into RXIN, MPIO will tput "L". For this reason, MP1O shorts out with ouwit
of a peripheral circuit part (optical module etc.).

* When using MPIO in an input, a pull-up resis®unnecessary. (But, dose not become input opés) st

» When not using a microcontroller, MPIO cannoskéas an input. Therefore, it becomes an outmatifan.

2

i

L
L

MPIO

MPSEL=1

Figure 1-2 Input Setting of MP1O
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1-5. Data Input to SDIN (A/D Converter Connection Example)

* SDIN is a serial audio data input pin.

 SDIN input data recommends the same format a®delation data output.

* There is no format conversion function of SDIgum data.

» When PLL unlocks, DATAO output data switches frdemodulation data to SDIN input data automatically
* When not using SDIN, it connects with GND.

[Reference Information on Application]
» The example of the A/D converter (ADC) connectixplains below.

LC89091JA
Digital Input
Master clock
S/PDIF data MCKO >
— ¥ RXIN Bit clock 4
BCKO 4 -
LUR clock | DSP % DAC
LRCKO L
—» SDIN Audio data
DATAO >
LPF XIN  XOUT
/; 0 Master clock
Bit clock
3 A% > ADC
L/R clock> Audio data
P Sampling
Analog Input R-ch data
© -

Figure 1-3 Example of A/D Converter Connection {@dbata Input to SDIN)

» The ADC is slave operation. The clock supplyite LC89091JA from the ADC (ADC master operation)
cannot be performed.

* The clock frequency from the LC89091JA to the ABGet by XOUTCK register.

* XIN source clock supplies to ADC when PLL unloekd PLL source clock supplies to ADC when PLL lock

* In PLL unlocking operation process, PLL free-alack output from MCKO, 2.7ms period that is while
switching from PLL source clock to XIN source clo¢R-3-1-4 Reference) Although there is change of
frequency, output clock holds continuity and swéshHowever, when this output clock affects the ADC
operation, the ADC side needs to do reset proagssin
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1-6. Notes on Connecting Peripheral Devices

» The waveform dulls due to input gate capacitiedavices when several devices are connected fubpin
of the LC89091JA.

» A thin and long print pattern is also a factogenerate ringing in the waveform.

* As these depend on the mounting situation, a feaveat the input pin of the destination is meaduséth an
FET probe for a low input capacity with high frequag. If the waveform is significantly dulled, pleas
perform an appropriate operation such as inputiinféer to the LC89091JA output.

* Also, if the waveform has many ringings, insediemping resistor of ten to several hundreds ohtheédnput
pin side of the device where the signal is enteBéute the dumping resistor with too large resistaralue
makes the waveform dull and leads to deterioratigitter performance, the resistance values dfabet to
the minimum value.

MCKO | Rd
LC89091IA | S DAC

Rd

DAC

$

LC89091JA Periphery circuit

%

*1: The damping resistors (Rd) are entered claset$te input pins.
*2: The buffer is entered closest to the output pin

Figure 1-4 Insertion of Damping Resistors and Buffe

1-7. 1/0O buffer Absolute Maximum Ratings

* It is made not to exceed the absolute maximumgatf input/output pins in any states.
* There is possibility of destroying if absoluteximum rating is exceeded.

Table 1-1 Absolute Maximum Ratings of LC89091JA P@s (Vdd=3.0v to 3.6v)

No. Pin 1/0 Ratings No. Pin 1/0 Ratings
1 SCL | -0.3 to Vdd+0.3v (max.4.8) | 8 GND Ov
2 SDA I -0.3 to Vdd+0.3v (max.4.6¥) | 9 MCKO O | -0.3to4.6v

O | -0.3to4.6v 10 BCKO O -0.3to 4.6v
3 ERR O | -0.3t04.6v 11 LRCKOQ O -0.3to 4.6v
4 GPO O | -0.3t04.6v 12 DATAO O -0.3to 4.6v
5 RXIN | -0.3 to Vdd+0.3v (max.4.6%) 13 XIN | -0.3 to Vdd+0.3v (max.4.6%)
6 MPIO I -0.3 to Vdd+0.3v (max.4.6%) | 14 XOouT O | -0.3to4.6v

O | -0.3to4.6v 15 SDIN | -0.3 to Vdd+0.3v (max.£Bv
7 LPF O | -0.3t04.6v 16 VDD -0.3 to 4.6v
Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional
operation above the Recommended Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.
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1-8. Microcontroller Interface Setting

« The microcontroller interface of the LC89091J/ lralopted’C (Fast mode, 400k bps).

« SDA and SCL connecte t&0 bus. LC89091JA operates on slave.

* A pull-up resistor is indispensable to SDA line.

« SDA line becomes "H" wheAC bus line is free.

» SCL of the LC89091JA does not have an outputtfancTherefore, if SCL bus line is not free in astgite, a
pull-up resistor of SCL line is unnecessary. Howe8€L line has to set as normal "H" in order torfdstart
and Stop conditions of(.

» When not using a microcontorller interface, S@d &DA connecte to GND.

+VDD
SDA (Serial Data Line) .
SCL (Serial Clock Line) l -
0 [scc|—{son
ScL SDA SDA
out | out | out |
ScL SDA ScL SDA
n | n | n | In |
I I I I
Other device LC89091JA

Figure 1-5 Connection of LC89091JA f€IBus
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1-9. Notes on when Microcontroller dosen’t Use

» LC89091JA can be used in the initialization stateegisters without being connected with micrdcolfer.
» SCL and SDA connect to GND.
» The S/PDIF digital input is only one system (RXIN
» The S/PDIF of 32kHz to 192kHz sampling frequenan be receiving. But, input sampling frequency

calculation value is not outputted.
« According to the sampling frequency of input datatput clock frequency is controlled automatigall

Table 1-2 Output Clock Frequency When not Usingrbtontorller (Unit: Hz)

When PLL is lock

ed

When PLL is unlocked,

S/PDIF input Output clock frequency (automatic control)
MCKO BCKO LRCKO Output clock frequency (XIN)

32k 16.3840M 2.0480M 32k

44.1k 22.5792M 2.8224M 44.1k

48k 24.5760M 3.0720M 48k
64k 16.3840M 4.0960M 64k MCKO  24.576M
88.2k 22.5792M 5.6448M 88.2k BCKO: 6.144M
96k 24.5760M 6.1440M 96k LRCKO: 96k

128k 16.3840M 8.1920M 128k

176.4k 22.5792M 11.2896M 176.4k

192k 24.5760M 12.2880M 192k

» Oscillating circuit is configured that connectiofha crystal oscillator or a clock input of extaroscillation

module.
» XIN always supplies 24.576-MHz clock.
« Oscillation amplifier is automatically stoppedrishg PLL lock.

« Data output of DATAO and data input to SDIN &% audio data format.

* Clock and data change automatically accordinty¢cstate of PLL.

* Non-PCM information of bit 1 of the channel sw@tutputs from GPO.
» Emphasis information of 50/iS for consumer of the channel status outputs frdQv
* MPIO configures an open-drain output. MPIO neagsill-up resistor.
* Input condition and output function when not gsamicricintroller show to below.

Table 1-3 Input Condition and Output Function Whet Using Microcontroller

Input condition Input condition
No. Name /o Otﬁ)tput function No. Name /o Otﬁ)tput function
1 SCL [ Conect to GND 9 MCKO O| Master clock outputt@u
2 SDA [ Conect to GND 10 BCKO O| Bit clock output (64fs)
3 ERR O | PLL lock error flag output 11 LRCKOQ O | LR channel clock output (fs)
4 GPO O | Non-PCM flag output 12 DATAQ O  Audio dataput
5 RXIN | S/PDIF input 13 XIN I Conect to crystal
6 MPIO O | Emphasis flag output 14 XOUT d Conect ystal
7 LPF O | Conectto PLL loop filter 15 SDIN I Exterraaldio data input
8 GND Conect to GND 16 VDD 3.3V power supply
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2. System Reset

* LC89091JAis possible to do “power-on reset” ¢ister reset” and “power-down mode”

2-1. Power-on Reset

» LC89091JA features a built-in power-on resetutrand constantly monitors the power supply statu
« All the circuits are initialized by a power orset.
* The timing chart of the power-on reset circuibwh to below.

VDD

Internal reset

<100ms

>150us

1/2vDD

Reset state

Figure 2-1 Power-on Reset Timing Chart

v

>1us

Table 2-1 Each Output pin State after Power-on Rese

Pin No. Name Qutput state Pin No. Name Output state
3 ERR H output 10 BCKO XIN/4 output (6.144MHz)
4 GPO L output (Non-PCM flag) 11 LRCKO XIN//256 outd@6kHz)
6 MPIO Hi-Z output (Emphasis flag) 12 DATAO SDINtput
9 MCKO XIN output (24.576 MHz) 14 XOUT XIN reverse tpuit
[Notes]

* The slope of power supply voltage is less thabh ms.

2-2. Registor Reset (Power-down Mode)

» LC89091JA is possible to do “circuit initializati of those other than register” and "power-dowil@idy
using microcontroller interface. The next chaptdicrocontroller interface” explains register segtin
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3. Microcontroller Interface
3-1. Contents of Register

* Using the microcontroller interface makes alldtions of the LC89091JA usable.
* All the register setting of the LC89091JA relateshe input/output functions.

Table 3-1 Register Map of LC89091JA

R/W | Adr D7 D6 D5 D4 D3 D2 D1 DO
R/W | 00h "0" MPSEL DATWT | ERRWT | ADMODE | AMPOPR | PDMODE | SYSRST
R/W | 01h "0" "0" XOUTCK | PRSEL1 | PRSELO | PLLDIV1 | PLLDIVO | PLLACC
R/W | 02h | NPMODE | ERRSEL | GPOSEL1| GPOSELO| DATMUT | THRSEL | DINSEL | DAFORM
R | 03h 0 0 0 ERRFLG FSC3 FSC2 FSC1 FSCO
R | 04h CS7 CS6 CS5 CS4 CS3 CS2 CS1 CS(
R | 05h CS15 CS14 CS13 CS12 CS11 CS1d CSY CSB
R | 06h CS23 CS22 CS21 CS20 CS19 CS1§ CS1y CS16
R | 07h CS31 CS30 CS29 CS28 CS27 CS26 CS2pb CS24
R | 08h CS39 CS38 CS37 CS36 CS35 CS34 CS3B CS32

-"0" is a reserved bit. Always must be set to "0".

Table 3-2 Register Setting Relevant to Input/Oufpuictions

LC89091JA pins
Adr. | Register Name N o - o 2 2 g %_): 5 -
R O R S = = T - - I B O
00h | SYSRST v v v v v v
PDMODE v v v v v v v v v v v
AMPOPR v v
ADMODE v v v v v v v v v
ERRWT v v
DATWT v v v
MPSEL v
01h | pLLACC v
PLLDIV[1:0] v
PRSEL[1:0] v
XOUTCK v v v
02h | DAFORM v v
DINSEL v v
THRSEL v
DATMUT v v
GPOSEL v
ERRSEL v
NPMODE v
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3-2. Write Registers 1 (System)
3-2-1. SYSRST (Reset All Circuits Other than Registers)

[Initial state]
* LC89091JA is not a reset state.

[Explanation]

» SYSRST register resets circuits other than reggst

» The reset by SYSRST register does not reset odlggsters. Those register setting states are held.

» SYSRST register reset differs from the power-eset which initializes all the circuits.

* The oscillation amplifier in the reset period BYySRST register is an operating state, and clogubsi from
each output clock pin.

» DATAO output during reset period is muted.

Table 3-3 Output State of Reset Period by SYSRSTiq'a register name)

Pin No. Name QOutput state Pin No. Name Qutput state
3 ERR H output 10 BCKO "XOUTCK" is followed
4 GPO "GPOSEL" is followed 11 LRCKO "XOUTCK" is follad
6 MPIO "MPSEL" is followed 12 DATAO | L output (Mutéd

9 MCKO "XOUTCK" is followed 14 XOUT XIN reverse outpu

3-2-2. PDMODE (Power-down Mode)

[Initial state]
» LC89091JAis not a power-down state.

[Explanation]
» PDMODE register sets power-down mode.

A power-down mode holds the setting state ofstegj but an output pin is fixed to "L" or "H" owtip All of
PLL and an oscillation amplifier circuit stop.

Table 3-4 Output State of Power-down Mode by PDMQDEis a register name)

Pin No. Name QOutput state Pin No, Name QOutput state
3 ERR H output 10 BCKO L output

4 GPO L output (H output when "GPOSEL"=11) 11 LRCKD odtput

6 MPIO Hi-Z output (L output when "MPSEL"=0) 12 DAD L output

9 MCKO L output 14 XOUT H output

3-2-3. AMPOPR (Oscillation Amplifier Operation)

[Initial state]
« Oscillation amplifier stops automatically whenlBk locked. (for clock jitter reduction)

[Explanation]

* AMPOPR register sets when always operating @ditith amplifier without relation in PLL state.

» Whenever it sets oscillation amplifier as contins operation mode, sampling frequency calculation
processing of S/PDIF input data is performed wittrelation in the lock state of PLL.

[Notes]

« Even if it switches AMPOPR register during PLIcking, oscillation amplifier movement does not afjan
AMPOPR register is performed before the S/PDIF inpuit completes during PLL unlocking.

 The continuous operation mode of oscillation afigplgets worse jitter, and influences sound gyali
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3-2-3-1. Oscillation Amplifier Automatic Stop Function

* This chapter explains the automatic stop functibascillation amplifier.

PLL status Unlock X Lock X Unlock
(Internal)
(A) (B)
ERR Oscillation amplifier

/ starting period

AT
UL L L
R AR R

LR

PLL free-run after PLL unlock

xour [T
e oo L LU UL
UL

vero [T

XIN clock PLL clock XIN clock
2.7ms 2.7ms
© ©)
Clock switch point Clock switch point

Figure 3-1 Clock Switch Timing Chart 1

* The oscillation amplifier is stopped at the fadliedge of ERR in the course of PLL lock-in. (Rgl (A))

* The oscillation amplifier operates at the risedge of ERR in the course of PLL unlock. (Fig. @))

* The clock switches after about 2.7ms from thepof change in PLL state. (Fig. 3-1 (C))

» When PLL changes once again within 2.7ms fronptbiat of change in PLL state, the clock does matcé.
When PLL is locked again, the clock switch operai®canceled, and PLL clock output continues..(Big

(€))

PLL status Lock X Unlock X Lock
(Internal)
(B)

(A)
ERR

A
PLL clock JUTUHHT __-----_--+_—_—_—_—_—_—_-|-|-|-|-|-|—
veco [T L AMAMUAULAULALL

|

Clock change | PLL clock
|
|

Cancel
2

Figure 3-2 Clock Switch Timing Chart 2

cy
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3-2-4. ADMODE (S/PDIF Receiving Rejection Mode)

[Initial state]
» LC89091JA receives S/PDIF data, PLL locks, amdstystem operates with PLL clock.

[Explanation]

» ADMODE register always sets PLL as an unlockitadesregardless of S/PDIF data input.

 PLL always is in an unlocking state by settingsé#®DIF receiving rejection mode, and LC89091JArafms
with XIN clock. SDIN input data outputs fron DATAQf.data is not outputted to SDIN, DATAO becomes a
mute output state.

Table 3-5 Output State of S/PDIF Receiving RejecMonde by ADMODE (" " is a register name)

Pin No. Name Output state Pin No. Name Output state
3 ERR H output 10 BCKO "XOUTCK"is followed
4 GPO "GPOSEL" is followed 11 LRCKO "XOUTCK" is follad

6 MPIO "MPSEL" is followed 12 DATAO SDIN output

9 MCKO XIN output (24.576MHz) 14 XOUT XIN reverse tpuit

3-2-5. ERRWT (ERR Wait Time after PLL Lock)

[Initial state]
» PLL locks in S/PDIF input data, the preamble Basinted three times, and ERR error flag cancéls ("
output).

[Explanation]
« A period until ERR error flag is canceled (theamble B count number) can be changed by ERRWtezgi

[PLL lock judging method]

» LC89091JA outputs the lock state of PLL from ERR.

* Usually, the ERR outputs "H" when PLL unlock, andputs "L" when PLL lock.

* PLL synchronizes within 10ms after S/PDIF input.

 Alock judging is performed by detecting the pnéde B pattern (192 every frame), after PLL synciiwed
with S/PDIF and the preamble M pattern (Lch) isedetd the whole cycle of the preamble W pattermjRc

* ERR is not immediately set to "L" after lock judg. It holds "H" and is set to "L" until the preble B
pattern reaches the count number arranged by ERRgISter.

* The following is a period after S/PDIF is inputtentil ERR error flag is canceled.

ERR release period = PLL synchronous period + ljodRging period + "H" maintenance period

[Correspondence to S/PDIF unusual transmission]

» Depending on DVD players, non-IEC60958-compli@afRDIF may be sent until the playback operation
stabilizes. For example, situations that the caagi¢he preamble B which must be output for evE32
frames may not be output for a while after powepbothat transmission of S/PDIF continues unstably
(discontinuous output) may arise.

» The system requires a receiver that does nattdfie peripheral circuits even when such an ababsignal
is received.

 The unusual transmitting example of S/PDIF shtmthe following next page.
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192 frame 192 frame 1 frame
k A o fellamey

Normal / /
sipDIF | B W ([M|[w BWMWGBWMWGBWMW B|w](m
/ /

Abnormal / /
S/PDIF1 M|W]|M[W M|W/|[M]|WwW 6 M|W|[M]|WwW 9 M|IW|[M[wW M| W|M
/ /

Abnormal / /
S/PDIF2 Blw|mM|w M|W|[M[wW 6 M|IW|[M[wW 9 Blw|mM]|w M| W|M
/ /

Abnormal / /
S/PDIF3 Blw|B|w 9 Blw|B|w 6 Blw|B|w 9 Biw|B]|w B|w|B
/ /

Abnormal S/PDIF1 Preamble B is not transeditat all.
Abnormal S/PDIF2 Preamble B is irregulargnsmitted.
Abnormal S/PDIF3 Preamble B is irregulargnsmitted.

Figure 3-3 Abnormal Transmission of S/PDIF

» The LC89091JA determines that the preambles BnMW are out of synchronization with the input[3iP
if all these preambles do not conform to the IEG®EMoreover, even if preambles M and W are
appropriately received, the error flag is not cdelwnless the preamble B is detected for a nunfienes
set by the ERRWT register. An audio data is nopoutinless an error flag is released.

» When the carrier receives an unstable S/PDIF thigipreamble B count of ERRWT register set th8, t
unstable operation is absorbed by setting to @dlat of the preamble B if the error flag is outpostably.
However, there may be a problem that the beginafribe music is cut off or other problems depending
the systems when ERR release period becomes larihis\depends on the system to be designed, dease
an appropriate value to the ERRWT register accgrtbirthe system to be developed.
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3-2-6. DATWT (DATAO Wait Time after PLL Unlocked)

[Initial state]
» When PLL unlocks from the locking state, DATACtputs SDIN input data after progress during theemut
period for about 5.4ms.

[Explanation]
» The mute period of DATAO output data can chang®BTWT register.
* This mute period counts with the 48-kHz clock gieted from the XIN clock.

Table 3-6 DATAO Output Data Mute Period (XIN=24.5¥61z)

DATWT register 48kHz clock count number Mute per{omk)
0 256 5.4
1 16384 342

[Notes]

*» The period arranged by DATWT register appeats &t L unlocking (Fig. 3-4 (a)).

» When PLL re-locks after unlocking, the settingoatput data mute period switches to ERRWT registier
PLL re-lock (Fig. 3-4 (b)).

S/PDIF data S/PDIF input data \
PLL status LOCK X UNLOCK
ERR (ERRSEL=0)
DATAO Modulation data SDIN input data

Ie DATWT=0 : 5.4ms %|

DATWT=1 : 342ms

(a8) When PLL unlocking state continues after PLL undatk

S/PDIF data S/PDIF input data X S/PDIF input data

PLL status LOCK X UNLOCK X LOCK

ERR (ERRSEL=0)

SDIN input data
|

DATAOC Modulation data v Modulation data

Ié DATWT%| lé ERRWT %|

(54ms)

(b) When PLL locking state continues after PLL re-latkBATWT=0)

Figure 3-4 Output Data Mute Timing Chart 1
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[Reference Information on Application]

» When detection of a preamble B signal takes #ifter switching S/PDIF input data, SDIN data may be
outputted to the interval which switches like Re4 (b). (For example: preamble B cycle is 6ms when
fs=32kHz)

* When this SDIN data becomes a problem, pleasié a@DATWT=1. Thereby, when switching S/PDIF data
SDIN data becomes is hard to be outputted. (Thésaijon is unnecessary if there is no data inp&DON.)

S/PDIF data  s/pDIF input data X S/PDIF input data

PLL status LOCK X UNLOCK X LOCK

ERR  (ERRSEL=0)

DATAO Modulation data Modulation data

k— pATWT — - Sk ERRWT —

(< 342ms)

Figure 3-5 Output Data Mute Timing Chart 2

3-2-7. MPSEL (MPIO Setting)

[Initial state]
* MPIO outputs the emphasis flag of channel status.

[Explanation]
* MPIO is set as an input or an output by MPSElisteg

Table 3-7 Setting of MPIO

MPSEL register 1/0 Function
0 Output Emphasis flag output of channel status
1 Input S/PDIF data input for TTL input level

[Notes]
* When MPIO is set as an output, a pull-up resisteerts
* When MPIO is no-load at an output setup, do hobse MPIO by DINSEL or THRSEL register.

[Reference Information on Application]
* Please refer to 1-4, 4-1, and 4-2 for the detdilgIPIO.

16/31



LC89091JA Application Note

3-3. Write Registers 2 (Clock)
3-3-1. PLLACC, PLLDIV[1:0], and PRSEL][1:0] (PLL and X'tal Clock Setting)

[Initial state]

* PLL clock output frequency is automatically caied according to an input sampling frequency.riafle
multiple output)

* MCKO output clock frequency to an input samplfregquency is below.

Table 3-8 MCKO Output Clock Frequency

Input sampling frequency (fs) MCKO output clock foegcy
32kHz, 44.1kHz, 48kHz 512fs
64kHz, 88.2kHz, 96kHz 256fs

128kHz, 176.4kHz, 192kHz 128fs

[Explanation]
» MCKO output clock frequency when the PLL is lodke selected from the following two types.
1) Variable multiple output (set by PLLACC and PLIMP1:0] register)
2) Fixed multiple output (set by PLLACC and PRSED]Iregister)

3-3-1-1. Variable Muliple Output

* Outputs a clock of the frequency obtained by iplyiing the calculation result of the input fs hyetconstant
value previously set.

 The frequency of the output clock can be setatwaw band against the data receiving of 32kHz9@kHz.

* This is the same output form as the existing UB89058 and LC89075.

[How to set the variable multiple output]
* PLLACC register is set as 0.
 Determine the output clock frequency by PLLDI\(]Lregister.
* The table below lists the input fs and the outgatk frequencies.
« All fs out of calculation range when the PLL dsked are output with the 256fs clock.

Table 3-9 PLL Clock Output Frequency When PLLACGC#fi@ures in [ ] are multiples)

Inpust/fFr)(?(;Eency PLLDIV[1:0]=00 PLLDIV[1:0]=01 PLLDIV[1:0]=10 PLLDIV[1:0]=11
(H2) (Hz) (Hz) (Hz) (Hz)
32k 16.3840M [512fs] | 8.1920M [256fs] | 16.3840M [512fs] 8.1920M [256fs]
44.1k 22.5792M [512fs] | 11.2896M [256fs] | 22.5792M [512fs] 11.2896M [256fs]
48k 24.5760M [512fs] | 12.2880M [256fs] | 24.5760M [512fs] | 12.2880M [256fs]
64k 16.3840M [256fs] | 16.3840M [256fs] | 32.7680M [512fs] | 32.7680M [512fs]
88.2k 22.5792M [256fs] | 22.5792M [256fs] | 45.1584M [512fs] | 45.1584M [512fs]
96k 24.5760M [256fs] | 24.5760M [256fs] | 49.1520M [512fs] | 49.1520M [512fs]
128k 16.3840M [128fs] | 16.3840M [128fs] | 16.3840M [128fs] | 16.3840M [128fs]
176.4k 22.5792M [128fs] | 22.5792M [128fs] | 22.5792M [128fs] | 22.5792M [128fs]
192k 24.5760M [128fs] | 24.5760M [128fs] | 24.5760M [128fs] | 24.5760M [128fs]
Other [256fs] [256fs] [256fs] [256fs]

[For example]
¢ PLLACC=0, PLLDIV[1:0]=00

When receiving 48kHz data: MCKO=24.576MHz output
When receiving 88.2kHz data: MCKO=22.579MHz output
When receiving 176.4kHz data: MCKO=22.579MHz otitpu
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3-3-1-2. Fixed Muliple Output

* Outputs a clock of the frequency obtained by iplyling the input fs by the fixed constant value.
* This is the same output form as the existing UB89056, LC890561, and LC89057.

[How to set the fixed multiple output]
* PLLACC register is set as 1.
 Determine the output clock frequency by PRSEL][te@ister.
* The table below lists the input fs and the outgatk frequencies.

Table 3-10 PLL Clock Output Frequency When PLLACGfdures in [ ] are multiples)

InpuSt/fFr)tlquIEency PRSEL[1:0]=00 | PRSEL[1:0]=01 | PRSEL[1:0]=10 | PRSEL[1:0]=11
(H2) (Hz) (Hz) (Hz) (Hz)
32k 8.1920M [256fs] | 16.3840M [512fs] | 4.0960M [128fs] | Reserved
44.1k 11.2896M [256fs] | 22.5792M [512fs] 5.6448M [128fs] | Don't use.
48k 12.2880M [256fs] | 24.5760M [512fs] | 6.1440M [128fs]
64k 16.3840M [256fs] | 32.7680M [512fs] | 8.1920M [128fs]
88.2k 22.5792M [256fs] | 45.1584M [512fs] | 11.2896M [128fs]
96k 24.5760M [256fs] | 49.1520M [512fs] | 12.2880M [128fs]
128K 32.7680M [256fs] | 65.5360M [512fs] | 16.3840M [128fs]
176.4k 45.1584M [256fs] | 90.3168M [512fs] | 22.5792M [128fs]
192K 49.1520M [256fs] | 98.3040M [512fs] | 24.5760M [128fs]

Other [256fs] [512fs] [128fs]

[For exampile]
* PLLACC=1, PLLDIV[1:0]=00

When receiving 48kHz data: MCKO=12.288MHz output
When receiving 88.2kHz data: MCKO=22.579MHz output
When receiving 176.4kHz data: MCKO=45.158MHz otitpu

3-3-1-3. Notes on PLL Clock Setting

* Even if it switches PLLACC register during PLLclg an output clock does not change. It recommends
completing setting of PLLACC register during PLUaking.

* When PRSEL[1:0] =01 is set in the state of tlredimuliple output (PLLACC=1) and data of 128 kHz,
176.4 kHz, and 192 kHz is received, MCKO outputaek of 50MHz or more and AC characteristic cannot
be guaranteed. Therefore, please make sure net thesoutput clock to 512fs (PRSEL[1:0]=01) when
receiving 128kHz, 176.4kHz, or 192kHz.

» LC89091JA locks with the 512fs clock constanthjike the existing DIR. Therefore, PRSEL[1:0] reagisis
set as the dividing ratio of 512fs clock. This ofg@s only output clock when the output frequenahianged
by PRSEL[1:0] register in the PLL lock state. Hoeewa temporary gap is developed in the phase ketwe
the output data and the clock at this time. Consetly) a noise may be generated. It recommendsetieg
of variable multiple output (PLLACC=0) in the cabat these operations are required. A variableiptealt
ouput holds continuity and switches a clock so ghphase shift may not arise at the time of theghaf
input data. This minimizes generating of a noise.
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3-3-1-4. PLL Clock Switch Timing

* The output clock witches from the oscillation difigr clock (XIN clock) to the PLL clock in the RL

lock-in process.

» The output clock witches from the PLL clock te tkIN clock in the PLL unlock process.
» The change of XIN clock and PLL clock is perfodvaout 2.7ms after the PLL state changes. When
switching a clock, ERR is "H" output and DATAO israute state.

PLL status UNLOCK X LOCK
(Internal)
ERR  (ERRsEL=0) 2.7ms
K—
MCKO
BCKO XIN clock X PLL clock
LRCKO
(@): PLL lock-in process
PLL status LOCK X UNLOCK
(Internal)
ERR (ERRSEL=0) 27ms PLL free-run clock zone
K—
'\égﬁg PLL clock % XIN clock
LRCKO

(b): PLL unlock process
Figure 3-6 Clock Change Timing Chart

[Reference Information on Application]

* PLL free-run clock outputs during 2.7ms periodiltthe PLL clock is switched to the XIN clock ihe PLL
unlock process. Moreover, the setting of PLLACCLBLV [1:0], and PRSEL [1:0] register is held urttile
clock is switched. For example, when a lock ersagénerated after the S/PDIF of 96kHz is receivitdl w
PLLACC=0 and PLLDIV[1:0]=00, MCKO continues to ouwtip256fs (it is half the PLL clock) until the clock
is switched. However, when PLL unlocks, the settitage at the lock is held until clock changes BItKO
outputs 1/2 of the PLL free-run clock (5M to 10MHz)

* PLL free-run clock frequency is output as follolysthe input data sampling frequency or settingegfster.

In addition, a clock frequency has the variatiosdme by any sample.

Table 3-11 MCKO Output until Switche to XIN Clocker PLL Unlocking (PLL free-run clock)

S/PDIF PLLACC=0 PLLACC=1
input PLLDIV PLLDIV PLLDIV PLLDIV PRSEL PRSEL PRSEL

frequency | [1:0]=00 [1:0]=01 [1:0]=10 [1:0]=11 [1:0]=00 [1:0]=01 [1:0]=10
32k
44.1kHz 5Mto10M | 3Mto5M | 5Mto 10M| 3Mto5M | 3Mto5M | SMto 10M | 1M to 3M
48kHz
64k
88.2kHz 3M to 5M 3Mto5M | 5Mto10M| 5Mto 10M | 3Mto5M | 5Mto 10M | 1Mto 3M
96kHz
128k
176.4kHz 1M to 3M 1M to 3M 1Mto 3M IMto3M| 3MtoS5M | 5Mto 10M | 1Mto 3M
192kHz
Other 3M to 5M 3M to SM 3M to 5M 3Mto5M 3Mto5M | 5Mto10M| 1Mto 3M

Unit:Hz
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3-3-2. XOUTCK (BCKO and LRCKO Output when PLL Unlock)

[Initial state]
* BCKO outputs 6.144MHz and LRCKO outputs 96kHzjlesthe system operates with XIN source clock,

[Explanation]

» When operating with the XIN source clock, BCKQldrRCKO output clock frequency can be changed by
XOUTCK register.

* Please choose according to the operating condifidSP or ADC.

Table 3-12 Output Clock Frequency while PLL Unlaakior XIN Source Clock Operating (XIN=24.576MHz)

. XOUTCK register
Output pin
0 1
MCKO 24.576MHz 24.576MHz
BCKO 6.144MHz 3.072MHz
LRCKO 96kHz 48kHz

[Notes]

* XIN certainly connects a 24.576MHz oscillator,abways supplies a 24.576MHz clock.

» When clocks other than 24.576 MHz input, thera possibility of malfunctioning. A guarantee ofeoation
cannot be offered.

3-4. Write Registers 3 (Data)
3-3-1. DAFORM, DATMUT, NPMODE (DATAO Setting)

[Initial state]

« DATAO output data is’5 format.

 SDIN input data outputs when PLL unlocks, and ddufation data output when PLL locks.
 Output data is hot muted except the process inhndn clock changes.

[Explanation]
* Please select the output data format of LC8909dalA two types by a setting registers.
* The clock polarity of LRCKO is changed by DAFORBYister.

Table 3-13 Setting of DATAO and LRCKO output by DBRM register

DAFORM register DATAO output data format LRCKO outmatiarity
0 24bits S (initial) "L": Lch data "H": Rch data
1 24bits MSB first left justified "L": Rch data "HLch data

* DATAO output is muted by DATMUT register. DATMUfegister is reflected only DATAO output and other
output pins are not influenced (PLL error flag, ##&@M flag output, etc.).

* NPMODE register mutes DATAO output data, when-R@M data is detected. NPMODE register is
reflected only DATAO output and ERR outputs the Ratk state ("L" output).

[Reference Information on Application]

* SDIN input data can be output to DATAO regardlesthe PLL state by ADMODE register.

* NPMODE register detects the bit 1 of channeust@hon-PCM data information), and processes outpiat.
In the system not using non-PCM data, the bit strdata output from DATAO is easily muted by NPMODE
register. Moreover, the system using non-PCM dateadso ease the burden of data processing by this
register.
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3-4-2. DINSEL, THRSEL (S/PDIF Input/Output Data Setting)

[Initial state]
» S/PDIF data inputs to RXIN. However, the throwghput of S/PDIF data cannot be outputted.

[Explanation]

» S/PDIF input data to be demodulated is selecyedINSEL register.

 The input pins which can be selected are RXIN iRIO. MPIO needs an input setting by MPSEL registe
» S/PDIF input data output to GPO is selected byRBHL register.

* GPO output is set by GPOSEL register.

[Notes]
* When MPIO is no-load at an output setting, dealect MP1O by DINSEL and THRSEL register. When not
following this, there is a possibility that currenaly flow and break superfluously inside the LC8RD®.

[Reference Information on Application]
* Please refer to 1-4, 4-1, and 4-2 for the detdilglP10, and S/PDIF input-and-output selector cosifon.

3-4-3. GPOSEL[1:0] (GPO Setting)

[Initial state]
» GPO outputs a bitl of channel status (PCM / nGMRlassification bit).

[Explanation]
» GPO output is set by GPOSEL register.
* GPO can also be set as an extended bit of mintogter register.

[Notes]
» When setting up GPO function, and MPIO is no-ladith an output, a register setting has restricion

Table 3-14 GPO Output Function and Register Settingtations

Register
GPOSELJ[1:0] MPSEL THRSEL DINSEL
0 0

GPO output function and register setting limitasig

=)

Channel status bit 1 output

00 Don't set, when MPIO pin is no-load.

Channel status bit 1 output
RXIN input data output

o |O|k| O

o1 Don't set, when MPIO pin is no-load.

RXIN input data output
MPIO input data output
"L" output

10

Don't set, when MPIO pin is no-load.

"L" output
"H"output

11

Don't set, when MPIO pin is no-load.

X [P X|olx|[P|X|oR[O|FR|X|O|x || X
X|X|Plo|x|X|Plo|X|X|X[FP|lo|x|X|[FP|lo

| O |O|Fk| O |0 &

"H" output

[Reference Information on Application]
* It is also possible to use GPO as a control $ighperipheral circuitry. Please refer to 4-2 fatails.
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3-4-4. ERRSEL (ERR Setting)

[Initial state]

* ERR outputs a PLL lock error and a transmissioareparity error).

[Explanation]

* ERR output is selected by ERRSEL register.

1) PLL lock error and transmission error (parityog) output. (initial value)

2) A signal output during DATAO output data muteipd.

* When ERR is set as a signal output during theempatiod of output data, "L" pulse outputs durihg mmute
period of output data. Furthermore, the changelbfahd PLL clock is performed during the "L" pulse

output.

PLL status

ERR

ERR

MCKO
BCKO
LRCKO

DATAO

PLL status

ERR

ERR

MCKO
BCKO
LRCKO

DATAO

PLL status

ERR

ERR

MCKO
BCKO
LRCKO

DATAO

UNLOCK X LOCK
(ERRSEL=0)
v ERRWT N
K 7
(ERRSEL=1)
XIN clock X PLL clock
SDIN data X Muted X Demodulation data
(a): PLL lock-in process
LOCK X UNLOCK
(ERRSEL=0)
% DATWT |
K \
(ERRSEL=1)
PLL clock X XIN clock
Demodulation data X Muted X SDIN data

(b): PLL unlock process

LOCK X UNLOCK X LOCK
(ERRSEL=0)
v DATWT N v ERRWT .
N (when DATWT=0) N 7
(ERRSEL=1)
PLL clock X XIN clock X PLL clock
Demodulation data X Muted XSDINX Muted XS:::OMW

(c): PLL unlock and lock process

Figure 3-7 A Signal Output during DATAO Output Daaite Period Timing Chart
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[Reference Information on Application]

* ERR is outputted as both a mute signal and &abeange transient period signal by ERRSEL registere,
the example of a mute circuit with an analog ouggighal using this signal is explained.

« Controlling the mute transistor with ERR outpaRRSEL=1) allows noises generated from DAC when the
clock is switched to be reduced.

* In this circuit, when ERR turns to "L", a linetlieen a collector and an emitter of the transigtat has been
entered to the DAC output is turned on and theasidjnal is muted. (An example reverses ERR signdl
the mute transistor are controlled.)

» When the analog signal is muted, hfe of the fodngirection for the transistor operates for a {hsi
half-cycle mute and the reverse hfe operates fagative half-cycle mute. Therefore, please usedicdted
mute transistor (for example, 2SC2878) for mutintpthe larger reverse hfe.

« An offset bias may be generated at the inputdunit to a base current at the input phase depending
amplifiers. Since a saturation voltage VCE betwiencollector and the emitter of the 2SC2878 islisma
there is a possibility that the DC bias fluctuaiethe moment that the mute is performed when et
generated and becomes a pop noise. ThereforejRofferted to reduce the DC bias when the mutetiset.
Moreover, if the pop noise still remains, the tistts base is changed slowly by adding Rt and Gtvéler,
please examine thoroughly as the mute operatidalésyed for that period.

MCKO Pre Amp. Main Amp.
S/IPDIF BCKO | o |
———> LC8909LIA | |rexo DAC | —— |
DATAO ! !
| |
! Roff
ERR ! |
(ERRSEL=1) ! |
: |
[ | >
25C2878
|
+! \‘
// ct
|
2sC1815 -
77 77
Figure 3-8 Example of Mute Circuit with ERR (ERRSHL)
[Notes]

* An output as shown in Fig. 3-7 (c) is not dededbr ERR becomes a control signal of mute traosis
It recommends setting mute output release in 343niBATWT register. (Fig. 3-9)

PLL status LOCK X UNLOCK X LOCK
K A 3
DATWT=1 ERRWT
ERR  £rrsEL=1)

MCKO

BCKO PLL clock X XIN clock X PLL clock
LRCKO

DATAO Demodulation data X Muted XS;’:""”'“"”

Figure 3-9 ERR Output Timing Chart when DATWT=1rfguarison with Fig. 3-7 (c))
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* When ERR is set as ERRSEL=1, ERR output changiesé1 clock period of MCKO from clock change of
LRCKO. This is for giving a margin to the timing data processing (DSP etc) by keeping the edgd&&f E
signal from overlapping with the clock edge of BCKWOLRCKO.

PLL status UNLOCK X LOCK
Al 8]
ERR (grRsEL=1) \
MCKO
BCKO XIN clock X ] PLL clock
LRCKO #
DATAO SDIN data \ X/ Muted \ X/ Demodulation data

ERR (ERRSEL=1)

o UUUUSUUTUU UL UUUUUUSUL
o | LS N

LRCKO
DATAO Output Muted
ERR (ERRSEL=1) T

oo LUTNSUUUUTUU U UISUL
oo | LS ST

LRCKO

DATAO Muted Output

Figure 3-10 ERR Output Timing Chart when ERRSEL=1
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3-5. Read Register
3-5-1. FSC[3:0] (S/PDIF Input Data Sampling Frequency Calculation Value)

[Explanation]

» LC89091JA can calculate the sampling frequenayesfiodulation data, and can read the result with a
microcontroller interface. Sampling frequencies bardetermined for signals whose sampling frequency
information of channel status is not defined indtendards such as IEC60958 and CPR-1205.

Table 3-15 Read of S/PDIF Input Data Sampling Feegy Calculation Result

FSC[3:0] | Input sampling frequency calculation resuft FSC[3:0] | Input sampling frequency calculation resylt
0000 44,1kHz 1000 88.2kHz
0001 Out of range 1001 -
0010 48kHz 1010 96kHz
0011 32kHz 1011 64kHz
0100 - 1100 176.4kHz
0101 - 1101 128kHz
0110 - 1110 192kHz
0111 - 1111 -

[How to calculation and use]
* Usually, calculate an input sampling frequencyubing a clock supplied to XIN when PLL is locketta
period until ERR error flag is canceled.
* The calculation is performed while PLL is lockiadh situation that oscillation amplifier operatemstantly.
* The result of fs calculation is stored in FSC[3dyister.

[Notes]

» When fs of input data is not recognized in thiewdation allowable range (fs 3 to 4%), ERR outpthl".

* The fs calculation with the setting that stops discillation amplifier automatically when the Pisllocked is
performed during the H period of ERR. Then, thegialtion is completed at the same time as thelatoih
amplifier is stopped and the calculated valuetained. Therefore, the calculated value is retaingd the
PLL gets unlocked, in other words, until the ostitin amplifier starts its operation, and is nesteanged.
Thus, it is not possible to recognize the chands to the extent that the PLL is not unlocked.

3-5-2. ERRFLG (Error Output Condition)

[Explanation]

 PLL lock state and transmission error state déinatoutputted from ERR can be read.
* It can read, also where ERR output is selectdd/RO data mute signal by ERRSEL register.

3-5-3. CS[39:0] (Channel Status Information)

[Explanation]

* The first 40bit channel status data can be reamligh the microcontroller interface.
* The channel status information that a processjiragd against the S/PDIF input is an issue is biripum a
dedicated pin. This information is updated for gvE92 frames.

Table 3-16 Dedicated Pins for Channel Status Datpu®

) Output conditions
No. Pin Channel status data — —
L" output H" output
4 GPO Bit 1 PCM audio data Non-PCM audio data
6 MPIO Bit 0,1,3,4,5 50/1% pre-emphasis No pre-emphasis

*: Pull-up resistor is inserted in Pin.6.
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4. Additionaliy
4-1. S/PDIF Digital Input and Output Selector Configuration

» LC89091JA configures a maximum of two digitalumperminals and one input through output terminal.

“DINSEL”
RXIN O\O Modulation data
Q
MPIO }
_‘
“"is register name.
“THRSEL”
%)
“GPOSEL”
Emphasis . o
Chanel status bitl
o—Q GPO
“MPSEL” Controller value o

Figure 4-1 Internal Block of LC89091JA Digital InpQutput Terminal

[Setting of two digital input data and how to switch]

* MPIO immediately after power-on is a Hi-Z outphit.first, MPIO sets as S/PDIF input by MPSEL regis

» Demodulation data is selected by DINSEL register.

» GPO output data is selected by THRSEL and GPO8#Hister.

» Demodulation data and GPO output data can betsele@ach and it is possible to use as an outputrtal
for recording to recorder apparatus, such as DVD.

[Notes]

» GPO cannot output Non-PCM data flag.

* GPO is incapable of driving btransmission channel (15D load). When a coaxial output is required,
please connect a driver that has appropriate dyie@pability.

* MPIO cannot output an emphasis flag. Pleasemgphasis information from channel status read-out of
microcontroller interface.

* Pull-up resistor is unnecessary for MP10. Howeitas required if MPIO may become to be in anuhppen
state.
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4-2. Extpand to S/PDIF Digital Input

« If a switch is prepared for peripheral circuititye digital input of a maximum of 4 systems carcbefigured.
* GPO is used as a control signal of an exterdats® circuit by GPOSEL register.
» S/PDIF input data (demodulation data) is selebie®INSEL and GPOSEL register.

LC89091JA

?i\\&ﬂt\/\/\/\—t RXIN

GPO [F——
c
HCU04 s\c Om\/\/\/\—[ MPIO
b . ““ >. INL

157 etc

Register Demodulation data select
DINSEL GPOSEL[1:0] RXIN MPIO
10 A x
0 11 B x
1 10 X C
11 x D

Figure 4-2 Expand to S/PDIF Digital Input by DINSBhd GPOSEL register

[Notes]
» GPO cannot output Non-PCM data flag and S/PDiéuhh data output.
* MPIO cannot output emphasis flag.
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4-3. Application Ci

rcuit Example

4-3-1. Connection Example when Microcontroller Interface doesn’'t Use

Analog Data
Input/ Output
(PLL error flag)
(Non-PCM flag) LC89091JA l T
to DSP
— —{ ] 1scL VDD 16 [ 1 R2 Audio
R2 —{]2sDpA SDIN 15 [e—+—AA/N CODEC
M AAAN——] 3ERR XOUT 14 [}
Digital Data Input ~ \_AAA—1 ] 4GPO XIN 13 [} R2
d —AW—F]5RxN  DATAO 12 [] AN DSP
[l e6mMPIO  LRCKO 11 [} AN\
R3 —{ | 7LPF BCKO 10 [] AN
F—s—{] scnp MCKO 9 [ AN
c3
to Audio CODEC AA A
(Emphasis flag) SSOP-16 1 RO !
R1
Ra ¢—{[] -#24.576MHz
c2 T E(:o c1 :J,-: T c1
Element Symbol Recommended Parameter Application
CO0 0.01F to 0.1uF Power supply de-coupling capacitor
RO 1MQ Oscillation amplifier feedback resistor
R1 150 to 2.2 Oscillation amplifier current limit resistor
C1l 1pF to 33pF Quarts resonator load capacitor
R2 0 to 10@ Damping resistor
R3 10Kk to 100K Pull-up resistor
R4 10 PLL loop filter resistor
C2 0.uF PLL loop filter capacitor
C3 0.022F PLL loop filter capacitor
Function Pin name
S/PDIF digital data input RXIN
S/PDIF digital data output X
Clock source when PLL unlocked XIN, XOUT
PLL lock error flag output ERR

Demodulation data & clock output

MCKO, BCKO, LRCKO, DADA

External serial audio data input SDIN
Microcontroller interface input/output X
Non-PCM flag output (channel status information) GPO
Emphasis flag output (channel status information) PI®I

Figure 4-3 For example, when Microcontroller Inded doesn’t Use

[Notes]

« Although an emphasis flag outputs from MPI1O, beetul of polarity.

Table 4-1 MPIO Emphasis Flag Output

MPIO output Output condition
H No emphasis infomation
L 50/151s emphasis information

*: Pull-up resistor is inserted in MPIO.
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4-3-2. Connection Example when Microcontroller Interface Uses

Controller

%m LC89091JA

Analog Data
Input/ Output

| |

R2
S/PDIF Output — | 1scCL VDD 16 |} R2 Audio
v-Z | 2SDA SDIN 15 [ J——AA/N/ CODEC
|:|:|1—‘ 3ERR XOUT 14 [}
/\/\/\, ] 4GPO XIN 13 [] R2
5RXIN DATAO 12 [} aAYAVaY, DsP
?‘EI:'_I—/\/\/\,—{ 6MPIO  LRCKO 11 [] AN\
7LPF BCKO 10 [] AN
S/PDIF Input 8GND  MCKO 91} MW\
SSOP-16 AN+
RO R1
Ra ¢—{[] -#24.576MHz
c2 T E(:o c1 :J,-: T c1
Element Symbol Recommended Parameter Application
CO 0.0LF to 0.1F Power supply de-coupling capacitor
RO 1MQ Oscillation amplifier feedback resistor
R1 1502 to 2.2 Oscillation amplifier current limit resistor
Cl 1pF to 33pF Quarts resonator load capacitor
R2 0 to 10@ Damping resistor
R3 10k to 100K Pull-up resistor
R4 0@ PLL loop filter resistor
C2 0.1uF PLL loop filter capacitor
C3 0.022F PLL loop filter capacitor
Function Pin name
S/PDIF digital data input RXIN, MPIO
S/PDIF digital data output GPO
Clock source when PLL unlocked XIN, XOUT
PLL lock error flag output ERR
Demodulation data & clock output MCKO, BCKO, LRCKO, DADA
External serial audio data input SDIN
Microcontroller interface input/output SCL, SDA

Non-PCM flag output (channel status information)

X

Emphasis flag output (channel status information)

X

Figure 4-4 For example, when Microcontroller Inded Uses

[Reference Information on Application]

» Non-PCM information and emphasis information damnel status are read with microcontroller intefa

» When receiving non-PCM data and a noise occutiserelay in system processing, it recommendmgeif
NPMODE register in advance. If non-PCM data is ctete, DATAO output will be in a mute state. Theadat
output which caused the noise can be controlledl nomt-PCM information is recognized with
microcontroller interface.
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5. Package Outline Drawing

5.65 MAX 0to 10°
5.210.1
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Figure 5-1 LC89091JA Package Outline Drawing (SS&R25mil)

Table 5-1 Mater

ial & Lead Finish

Package molding compound Epoxy

Lead frame material Cu

Lead frame surface treatment Solder(Pb free) plate
Mass 0.08g

Compliance Pb-free, Halide free
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