Ordering number : ENN7457

CMOS LSI

LC89052T

SANYO

Digital Audio Interface Receiver

1. Overview 3. Package Dimensions
The LC89052T is an au@ LSI that cemodulates unit: mm
according ¢ the datdormat for thedata trasferred 3260A

betveen digital awlio devices vathe IEC6095861937 [ LC89052T ]
andEIAJ CP-1201. It suppats sanpling frequencies of
upto 192kHz and output data lergths p to 28 hits. 6.5
Desgite it is conpact aml made in a low cost, tte ﬁ‘HHHHHHHH
LCB890=2T includes abuilt-in oscillator andserial dta
input circuits ard allows the systen microcontroller to
read the sb-code Q data andchannel statust supports

low-power nmodes that allowv low-voltage operatia. It O
also sippats alower power mode, which is suitablefor HH‘] THHHAHAHER
application that requres lorg battery life, suchas cell Ylos [|_0.22
phores,PDAs, ard portable audio devices (05) g

SANYO:TSSOP24(225mil)

2. Features
* Incorporatesa bult-in PLL circuit to synchronize with trarsferredbi-phase rark sigral.
 Can recaie inputwith sanpling frequencies of 32kHz t0192kHz
 Can set theippe limit of sampling frequencyof receiveddata.
 Can recaie inputdata of pecific sanpling frequencies
* Outputs the fdlowing clocks: fs, 64fs, 128fs, 256fs, 384s, ard 514s.
« Cortains a bult-in oscillation anplifier that canconstruct aoscillation circut. An exterral clock canbe alsgprovided.
» Outputs anexterrally input clock sigral that carbe used as theA/D converter clok when thePLL is unlocked.
» Maintains the cortinuity of the ouput clock whenthe clockis switched.
* Equipped with aserialdigital audb dat input pin that can be onfigured for adenoduated signal output
« Can ouput up to 28bits of data, anl also spparts output of 1S ard inpu: NRZ dat.
* Can output bi-phase rark signalsynchronizedwith the 128fs bit clock.
* Providesanoutputpin for the chamel statusbit 1 ron-PCM dat deecion bit.
* Providesanoutputpin for the chamel status enphass detecion bi.
* Suppats a lover-power nmode.
Continued a nextpage.

W Any and all SANYO products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's
control systems, or other applications whose failure can be reasonably expected to result in serious
physical and/or material damage. Consult with your SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
herein.

SANYO Electric Co. Ltd. Semiconductor Company
TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
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Continuedrom preceding page.

* Calcuates the iput signal sampling frequercy ard outputs it from the micracontroller interface.

 Can outputhe first 48 bitsof the diannd status with thenicrocontrolle interface.

 Can outputhe 80-bit sub-odeQ datawith CRC flags via microontroller interface.

 Outputsvariousstate chages as inteuptsignals ¢ themicroontroller interface.

* Equipped with ause defingble autput port that canbe sekcied from the foll owing functons
—Muicrocontroller interfaceregister output(for power saving modeoptical module catrol signask, etc.)
—Signal output of trarsitional period where VCO clock and external input clock ae switched

* Can dispersewith un-used microcatroller control.

* 3.3V single sairce power supply (Canoperate ata nmnimumvoltageof 2.7V.)

» The TTL input ports canugport 5V interface operation.

» Pakage: TSSOP-24

4. Pin Assignments

XOUTE @) El XIN
ERRORE §| SDIN
EE El DATAO
NCE El LRCK
CEE El BCK
CLE El CKOUT
LC89052T
DIE El DGND
DOE El AGND
E/INTE El NC
AUDIOE El LPF
o 7 oo
RXIN E El DVpp
Top view

No0.74572/42
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5. Pin Description

Table 51 Pin Functions

Pin No. Name 110 Function
1 XOouT o} Oscillation amplifier circuit output pin
2 ERROR 0} PLL lock error and data error output pin
3 PD I5 System reset and low-power mode control input pin
4 NC Non connection
5 CE I5 Microcontroller interface: chip enable input pin
6 CL I5 Microcontroller interface: serial clock input pin
7 DI I5 Microcontroller interface: write data input pin
8 DO 0] Microcontroller interface: read data output pin
9 E/INT (0] Pre-emphasis detection or microcontroller interface interrupt output pin
10 'AUDIO 0} Channel status bit 1 non-PCM data detection output pin
11 ‘UGPI 0 User settable output pin
12 RXIN I5 Digital data input pin
13 DVpp Digital power supply pin
14 AVpp Analog power supply pin
15 LPF 0 PLL loop filter pin
16 NC Non connection
17 AGND Analog GND pin
18 DGND Digital GND pin
19 CKouT 0] System clock output pin ~ **
20 BCK 0] 64fs clock output pin
21 LRCK o Fs clock output pin ~ ***
22 DATAO o Demodulated data output pin
23 SDIN I5 Serial digital data input pin
24 XIN | Oscillator or external clock input pin
* : Microcontroller regsteroutput or clock switching trarsition period sigral.

*x . 128fs, 2Bfs, B4fs, 5Pfs, or oscillator amgifier outputs.
*kk : Other than1%S node ; Low: right chanrel, High: left chanrel.
IS node :Low: left chamel, High: right channel

1) I/O voltage hardling :

I or O pins: —0.3to0 +3.6V,

I5 pins :—0.3to +5.5V
2) To preert logic circuit latch-up, all power sypply must ke aplied orremoved sinultareously.

Downloaded from Elcodis.com electronic components distributor
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6. Block Diagram

Microcontroller
IIF

‘ [rew]  [Cov]

y
UGPI 1D‘— Demodulation
. y ¢———(2) ERROR

Data

RXIN (12)———-—{ Lock detection >
buffer

LPF (15— PLL > 19) cKOUT
Clock Audio (20) BCK
l selector \IF @ LRCK
XIN (24
Amp. . (22) DATAO
xouTt (1
@)
SDIN

No0.74574/42
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7. Electrical Characteristics
7.1 Absolute Maximum Ratings

Table 71 Abslute Maximum Ratingsat AGND = DGND = 0V

Parameter Symbol Conditions Ratings unit
Maximum supply voltage AVpp max 7-1-1 -0.3t04.6 \
Maximum supply voltage DVpp max 7-1-2 -0.3t04.6 \
Input voltage 1 VINT 7-1-3 -0.3t03.9 \
Input voltage 2 VIN2 7-1-4 —0.3t05.8 \
Output voltage VouT 7-1-5 —0.3t03.9 \
Storage temperature Tstg -55t0 125 °C
Operating temperature Topg -30to 70 °C
Maximum output current li, louT 7-1-6 +20 mA
7-1-1: AVDpD pin.
7-12: DVpp pin.
7-1-3 1 XIN pin.
7-14 : RXIN, SDIN, PD, CE, CL, ard DI pins.
7-15: XOUT, ERROR, DO, E/INT, AUDIO, UGPI, CKOUT, BCK, LRCK, and DATAQ pins.
7-16 : Per shgle inpu or output pin.
7.2 Recommended Operating Conditions
Tabe 7.2 Recommeded Operatirg Conditions
Parameter Symbol Conditions min typ max unit
Supply voltage 1 AVpp, DVpp 7-2-1 27 3.3 3.6 \%
Supply voltage 2 AVpp, DVpp 7-2-2 3.0 3.3 3.6 \%
Input voltage range 1 VINT 7-2-3 0 3.3 3.6 \
Input voltage range 2 VN2 7-2-4 0 3.3 55 \Y
Operating temperature Vopg -30 70 °C
7-2-1: PLLCK [1:0] = "00" or PLLCK [1:0] = "01"
7-22: PLLCK [1:0] = "10" or PLLCK [1:0] ="11"
7-2-3: XIN pin
7-24: RXIN, SDIN, PD, CE, CL, ard DI pins
7.3 Input and Output Pin Capacitances
Table 73 Inputard Ouput Pin Capaciances
Parameter Symbol Conditions min typ max unit
Input pins CiN 7-3-1 10 pF
Output pins Cout 7-3-1 10 pF
7-3-1: AVpDD=DVpp =VIN1=VIN2=0V, Ta=25°C, f=1MHz
N0.74575/42
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7.4 DC Characteristics

Table 7.4 DC Characteristies Ta =-30 to 70°C, AVpp =DVpp = 30t03.6V, AGND =DGND =0V

Parameter Symbol Conditions min typ max unit

High-level input voltage VIH 7-4-1 0.7DVpp \%
Low-level input voltage ViL 0.2DVpp \%
High-level input voltage VIH 7-4-2 2.0 5.8 \%
Low-level input voltage ViL -0.3 0.8 \
High-level output voltage VoH 7-4-3 DVpp-0.8 \Y
Low-level output voltage VoL 0.4 \%
High-level output voltage VoH 7-4-4 DVpp-0.8 \
Low-level output voltage VoL 0.4 \%
High-level output voltage VOH 7-4-5 DVpp-0.8 \
Low-level output voltage VoL 0.4 \
Power consumption Ipp1 7-4-6 6.5 13 mA
Power consumption IDp2 7-4-7 0.1 uA
Power consumption Ipp3 7-4-8 4.5 9 mA
Power consumption Ipp4 7-4-9 5 10 mA

7-4-1 . CMOS kvel pins: XIN pin.

7-4-2 : TTL level pins Input pnsother tha thoselisted dove.

7-43: 10H=-8mA, Il =6mA: CKOUT pin.

7-44 : 1oH=-2mA, IoL =2mA: BCK, LRCK, DATAO, and DD pins.

7-45: 1oH=-1mA, IoL = 1mA: Oufput pinsother than thoselisted owve.

7-46 : Opaatng mode: PLLSEL="0", AMPOPR="0", fs=44.1kHz, C|_ = 30pF

7-4-7 : Low power node condition 1) : PD = low

7-4-8 : Low power node condition 2) : PDOWN [20] = "01", XIN = 11.286MHz, C_ = 30pF

7-4-9: Low power mode condition 3) : PDOWN [10] = "10", XIN = 11.2806MHz, §_ = 30pF

No.74576/42
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7.5 AC Characteristics

Table 7.5 AC Characteristieg Ta =-30 to 70°C, AVpp =DVpp = 30 t03.6V, AGND = DGND =0V
Parameter Symbol Conditions min typ max unit
RXIN sampling frequency frs1 7-5-1 30 195 kHz
RXIN sampling frequency frs2 7-5-2 30 108 kHz
XIN clock frequency fxp1 7-5-3 11.2896 MHz
XIN clock frequency fxF2 7-5-4 12.2880 MHz
XIN clock frequency fXF3 7-5-5 16.9344 MHz
XIN clock frequency fxF4 7-5-6 22.5792 MHz
XIN clock frequency fXF5 7-5-7 24.5760 MHz
XIN clock frequency fxF6 7-5-8 33.8688 MHz
CKOUT clock frequency fmck 2 100 MHz
CKOUT clock jitter t; 200 ps
CKOUT to BCK delay tMBO 10 ns
BCK to DATAO delay tBDO 5 ns
UGPI low-level pulse width teKT 7-5-9 100 ms
7-5-1: PLLCK [1:0] = "00"
7-52 : Setingsother than PLLCK [1:0] = "00".
7-53: XISEL [3:0] ="0000"
7-54: XISEL [3:0] ="0001"
7-55 : XISEL [3:0] ="0010"
7-56: XISEL [3:0] ="0100"
7-5-7 : XISEL [3:0] ="0101"
7-58: XISEL [3:0] ="0110"
7-5-9 . Whensigral ouput is setduring a trarsitional period of clock switching.
:‘— tckT —'}
= ! |
UGPI
h f
oreur |\ %UL%W%M%UUSUUS
!—lI-— tBDO
DATAO
X , X
|
|
LRCK X S
Figure 7.1 AC Characteristics
No.74577/42
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7.6 Microcontroller Interface AC Characteristics

Table 7.6Microcontroller Irterface AC Characteristics
atTa =301t 70°C,AVpp =DVpp = 301t03.6V, AGND =DGND =0V

Parameter Symbol Conditions min typ max unit
PD low-level pulse width tPDdw 200 us
E/INT high-level pulse width HNTuw 7-6-1 5 1/fs 63 us
CL low-level pulse width tCLdw 100 ns
CL high-level pulse width tCLuw 100 ns
CL to CE setup time tCEsetup 50 ns
CL to CE hold time tCEhold 50 ns
CL to DI setup time tDIsetup 50 ns
CL to DI hold time tDIhold 50 ns
CL to CE hold time tcLhold 50 ns
CL to DO delay time tcLtoDO 20 ns
CE to DO delay time tCEtoDO 20 ns
7-6-1: INTOPF="1", INTSEL="1", ardfs isthe inpu sanpling frequency
INTud
—
E/NT | 3
CLuw tcLdw
\ L) ! | : I I
cL f | ! l ! | |
! ' ¥ I | |
} : e ! 'tCEsetup! |
CE | tCEhold f i :L
L | | {CLhold | 7}
'Disetup ,__j1.___!DIhold ! ! -
DI X }( | !
Il Il
{CEtoDO e __(CLIODO i 1o
DO Hi-Z 1 >—
Figure 7.2 Microcontroller AC Characeristics
No0.74578/42
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8. Function Description

8.1 System Reset (PD)

* The systenoperatesiormally when PD @n isset tohigh level after asuppy voltage isrises t02.7V or higher. When
you set tte PD pin tolow agpin afterpower is aplied, the systen is reset.

« When power ison, resettilg must be dore with the PD pin set tolow.

« If a crystal acillator is used, you must wait tostartnormal operationfor at least Oms wntil the cscillation gets stale
after tre PD pin goesfrom low to high.

VpD t

2.0v

t > 200

System reset «—» System operation

Figure 81 PD Pin Levels aPowerOn

8.2 Low-Power Modes

* The LC89052T sumports two low-power modes: the nmode in which whale circuit is cortrolled with the PD pin ard the
mode in which only specialfunctions are contrited by the PDOWN][10].

+ The low-power mode ontrolled by the PD apfiies tothe erire circuit of the LC8D52T. All clocks arestopped and
the regsters are itialized.

» The pins that are awailade with the low-paver setting except for the oscillation anplifier are ory the XIN pin and
XOUT pin. These carbeusel to provide he nester clock for the DSP and other circuits.

» The pinsthat are aailade with the PDOWN][10] low-power node settirgs excep thaose for the oscillator anplifier
andits divider circuit areonly the CKOUT, BCK, LRCK, DATAO, SDIN, XIN and XOUT pins. This mode carbe
usal to minimize pwer consumption during analog data procesing.

» Whenthe oscillate anplifi er is sbpped by the AMPOPR ina low-power node setupwith PDOWN[2:0] or whenthis
circuit is alreag stopped, it is inpossile for the LC89®G2T toprovide aclock output. Thus the AMPOPR taks
preceance.Note that he PLLOPR settings invalid ard the PLL cicuit is stogped.

» Whenthe low-power node is set with PDOWN[D], it is passble towrite to the microcontroller registersHowevwer,
all the sub-ode Q ad channel status tharareal arefixed at a bw level

No.74579/42
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* The tablebelow sumnaries the low-powemodes.

Table81 Low-power Modes

Mode PD AMPOPR PLLOPR PDOWN?1 PDOWNO Function
1) Low x x x x Reset (stand-by)
(2) 0 0 0 0 Normal operation
3) 0 1 0 0 VCO stopped.
Al circuits except the oscillator amplifier
4) 0 x 0 1
High stopped.
All circuits except the oscillator amplifier and
(5) 0 x 1 0 R
divider circuit stopped.
(6) 1 0 0 0 Oscillator amplifier stopped.
(7) 1 1 x x All circuits stopped.

* The table below lists the outputpin states n the above nodes.

Table 8.2 Output Pin States n Modes (1) to (7)

Output pin Mode (1) Mode (2) Mode (3) Mode (4) Mode (5) Mode (6) Mode (7)
‘AUDIO Low Output Low Low Low Output Low
UGPI High Output Output Output Output Output Output
CKOUT Low Output Output Output Output Output Low

BCK Low Output Output Low Output Output LorH
LRCK Low Output Output Low Output Output LorH
DATAO Low Output Output Low Output Output Low
XOouT High Output Output Output Output High High
ERROR High Output High High High Output High
E/INT Low Output Low Low Low Qutput Low

1) In modes(3), (4), ard (5), the clock sypplied from the XIN pin is usel as the urce
2) Mode (3) gpplies o the sate whereanexiernal clock other than CKOUT is supgied to XIN. If XIN pin and CKOUT

pin ae mnneced,no clodck signak areoutput in this mode.
3) Mode (6) appies whenthe PLL circuit is locked

When the RLL circuit is unlocked, all circuits are sbpped sinceno clodk signalis suypplied from XIN pin.
4) In mode (7), the states immaedtly before the satp is retaired

No0.745710/42
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8.3 Clocks

8.3.1 PLL (LPF)

» The LC8905ZT incorporates a €O (Voltage Controlled Oscillator) that cansynchrorize with sanpling frequencies
of 30kHz to 195kHz.

* The locking frequency is sekcted wih PLLCK][1:0]. The VCO circuit canbe sbpped with PLLOPR

» Therange of inputdatathat can be receidediffers dgpending orthesettings ofPLLCK][1:0].

» The (12R2)fs for the PLLCK[1:0] = "11" in the table below is the sate where the PLL itself is synchronized with the
51%s cd, but the clodck signal outputfrom the GKOUT pin is 1/2 of the PLL locked frequency which is 256fs.
See he dhapter on the of output clock for further nformaton.

» We recommend the 256fs settirg with PLLCK[1:0] = "00" for the systens such aportable equiprant that nee to
restrain the ansunption electric powe We alsorecanmend the 512fs settirg with PLLCK[1:0] = "10" o the
(512/2)fswith PLLCK][1:0] = "11" for the systens suchasAV anplifiers tat require improved paformance.

Table 8.3 Input Data Reception Rangesard PLL Lock FrequencySetings

PLLCK1 PLLCKO PLL lock frequency Input data reception range
0 0 256fs 30k to 195kHz
0 1 384fs 30k to 108kHz
1 0 512fs 30k to 108kHz
1 1 (512/2)fs 30k to 108kHz

 LPF is the PLL lo filter connectionpin. Use he carectrecanmerded resistane andcapacitarce asvalues listedn
the tablebelow accordig to he PLLCK[10] settings.

LPF PLLCK1 PLLCKO RO Co cl
0 0
5 ; 150Q 0.047uF 0.0068yF
1 0
RO 37— C1 p p 150Q 0.068uF 0.0047uF
Co ) ) ) )
;7_ Figure 8.2 PLL Loop Filter Configuration
No.745711/42
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8.3.2 Oscillator amplifier (XIN and XOUT)
* The following nethodscanbeuseal to supply theclock signal © theinternal oscillator amplifier.

XIN 'L XIN
,;{L T CrouT — crkouT
=

XOuT XOouT

(a) Oscillator element (c) CKOUT clock signal

XIN
CKOUT
XouT
(b)

External clock signal

Figure 8.3 XIN ard XOUT Pin Grcuit Configuratons

« Whenyou comect anoscillator, use the one with the fundamental frequency. Since theload capacitance épends on
the oscillate characteristicsgive carefu consideratio.

Since the clock supplied tothe XIN pin isnormally usedfor the fdlowing purpcses, the clck sigral should be
presen all the time.

—Extemaly supgied clock used when the PLL circuit is unlocked and when XIN isthe clock source

—TFor calcuation of sanpling frequercies of tke inpu data

Input a clack with a frequency o 11.286M, 12288M, 16.9344M, 22.5792M, 24.576M, or 33.868MHz accading to
the settig of the XISEL[2:0]. Input digital data orly afterthe XISEL[20] has been setd match the setfrequency and
the oscillato or exerral clock input frequency. The LC8902T may malfunction if datais input whenthe inpu
frequencyandthe seffrequency arenot congstent.

The LC8905ZT operates evemnvhenthe frequency setwith the XISEL[2:0] ard the frequency supplied to the XIN pin
aredifferent However, continuity at cbck switching time and correctriput fscakulationare not guarateed.

The LC8905ZT supports a stucture in which CKOUT pin is comectedto the XIN pin to setXISEL3, equiring no
oscillator. Howewer, sinceonly VCO canbe wsedas the saurce cbck, the VCO free-runing frequency (10M to
16MHz) is outputfrom the CKOUT pin when te PLL isnot locked. Furtlermore, inpu fs calcdation ard limitation
are inpossilde with this appoach Also, since noclock is supplied to the oscillator anplifier circuit whenthe VCO is
set tostop the whadle systenstgs. This function is awailade orly for the PLLCK[1:0] = "00" setting which is 256fs.
Other systemclock setings might cause nalfuncion.

Normally the cscillator anplifier stops auomatically whenthe PLL is locled.lt is possilde to change to a corinuous
operationmode withAMPCNT. Settirg the LC89D52T to the corinuous operation mode makes it possible to
calcdate the input sanpling frequency evenwhenthe PLLis locked Howeer, since bah the oscillate anplifier
clock and the A_L clock signds coexist in that case e use must payatention and make sureaudio quality is not
advasely affeted.

The cscillator anplifier canbe stopped whennot recuired by settingthe AMPOPR.Howe\er, the apication must
mairtain its state for at leadtOms until the oscillata stahlizes, whenreturring from stqp to operation made. After
that the LCB90RT must ke returned to he normal operatbn mode.

No.745712/42
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8.3.3 Output clocks (CKOUT, BCK, LRCK)

* The clok sourcefor the cbcks output from CKOUT, BCK, and LRCK can be sele@dfromtwo mester clo&s, the
PLL circuit ard the XIN pin.

» Normally, when tre PLL circuit is locked the master clockis switcted to the PLL source, anevhenthe PLL circut is
unlocked, the master clock automatically switches b the XIN source. Toswitchthe clock saurceforcibly, set with
OCKSEL. Clockcontinuity is maintained when the clock saurce isselectedy the bckedunlocked stte of the PLL
circuit or OCKSEL.

* Clodk switching deperds on the AL circuit locked/unlocked state atthe time of the register setip. If the AL source
is selectedvith OCKSELwhenthe PLL circut is ulocked the clod is autonatically switched after he PLL circtit
is locked

* When VCO opaation is stopped with PLLOPR, XIN be®mes the clock saurce However, clodk continuity camat be
maintained if the operationis stgoped with PLLOPRwhile the PLL circuit is locked.Whena low-power mode b set
continuity canrot be maintained if the node is switcled from the lockedPLL.

Tabe 8.4 Regster Settigs,PLL States, anthe Clack Souce

OCKSEL 0 1
PLL state Locked Unlocked Locked Unlocked
Clock source PLL XIN XIN XIN

« Eitherthe PLL clock or the XIN clockis output from the CKOUT pin. The divided clock of CKOUT is output from
the BCKpin ard LRCK pn.

» The PLL lock time frequency is set witiPLLCK[1:0]. Howewer, it is possildle © maintain clock continuity without

losingthe PLL lockedstate wien switching, in the PLL locked state, frm the 512fs settig mode with PLLCK][1:0] =

"10" to the (5122)fs settig with the PLLCK[1:0] = "11", as well asvhen switching in the reversedirection.

If you usethe following procedire o switch between 512fs ard (5122)fs, he BCK ard LRCK output clock

coninuity canbe maintained,andthe CGKOUT output clock frequencycan beheld within a narow band. Other

PLLCK][1:0] switchingwould resut in a lock aror.

512fs set PLLCKO0=0
Data input PLLCK1=1

LOCK
detection

fs fs=96kHz

calculation l

(512/2)fs set

fs=48kHz PLLCKO=1
PLLCK1=1

CKOUT output | |
24.576MHz |~

Figure 8.4 Flowchat for CKOUT Output Clock Narrow Band Operation

No0.745713/42
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* The ablesbdow show the output clocks generaed in the XIN and PLL clock saurcemodes.

Tabe 8.5 XIN Output Clocksin Clock Souce Mode (XISEL2 ="0", PLL unlocked state o forcedsetting

PLLCK1 PLLCKO XISEL1 XISELO CKOUT pin BCK pin LRCK pin
0 0 0 0 11.2896MHz 2.8224MHz 44.1kHz
0 0 0 1 12.2880MHz 3.0720MHz 48kHz
0 0 1 0 16.9344MHz 4.2336MHz 66.15kHz
0 1 0 0 11.2896MHz 1.8816MHz 29.4kHz
0 1 0 1 12.2880MHz 2.0480MHz 32kHz
0 1 1 0 16.9344MHz 2.8224MHz 44.1kHz
1 0 0 0 11.2896MHz 2.8224MHz 44.1kHz
1 0 0 1 12.2880MHz 3.0720MHz 48kHz
1 0 1 0 16.9344MHz 4.2336MHz 66.15kHz
1 1 0 0 11.2896MHz 2.8224MHz 44.1kHz
1 1 0 1 12.2880MHz 3.0720MHz 48kHz
1 1 1 0 16.9344MHz 4.2336MHz 66.15kHz

Tabe 8.6 XIN Output Clocksin Clock Souce Mode (XISEL2 ="1", PLL unlocked state o forcedsetting

PLLCK1 PLLCKO XISEL1 XISELO CKOUT pin BCK pin LRCK pin
0 0 0 0 22.5792MHz 5.6448MHz 88.2kHz
0 0 0 1 24.5760MHz 6.1440MHz 96kHz
0 0 1 0 33.8688MHz 8.4672MHz 132.3kHz
0 1 0 0 22.5792MHz 3.7632MHz 58.8kHz
0 1 0 1 24.5760MHz 4.0960MHz 64kHz
0 1 1 0 33.8688MHz 5.6448MHz 88.2kHz
1 0 0 0 22.5792MHz 5.6448MHz 88.2kHz
1 0 0 1 24.5760MHz 6.1440MHz 96kHz
1 0 1 0 33.8688MHz 8.4672MHz 132.3kHz
1 1 0 0 22.5792MHz 5.6448MHz 88.2kHz
1 1 0 1 24.5760MHz 6.1440MHz 96kHz
1 1 1 0 33.8688MHz 8.4672MHz 132.3kHz

Table 8.7 PLL Output Clocksin Clodk Source Mode PLL | ocked state
PLLCK1 PLLCKO CKOUT pin BCK pin LRCK pin
0 0 256fs 64fs fs
0 1 384fs 64fs fs
1 0 512fs 64fs fs
1 1 256fs 64fs fs

» The KOUT output clock frequency can be setto 1/2 of its rormal value with MCKHFO, regardlessof the PLL
lockedunlocked state. Clock switdimg with this settirg can be done without unlocking the PLL but clock continuity

is na maintained

« If the audo ouput format is set tdi-phasedata ouput, the BCKoutput clock frequency is doibled to 1Bfswhen the
PLL circuit is locked. Howeverwhenunlocked, a B& signal stown in the abwee talesis ouput. Note that tle

clock cortinuity is na maintainedwhen ths output format is set.
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8.3.4 Clock system diagram

* This secton shaws the relationship betveen the two typesof master clock and clock switching and dividing functions
 The items in sqere brackes nea the switch and function blocks ae the nanes ofwrite conmands.

* Lock/Unlock is switchd autometically accading o the PLL lock/unlod state.

[PLLOPR]
[PLLCKO] Lock/Unlock
[PLLCK1] !
|
PLL | [MCKHFO]
RXIN (gggis) | [OCKSEL]
—_—
o | oo Divider | cKout |
(512/2fs) 12
L
Divider
1/2
[AMPOPR] WL BCK
[AMPCNT] 1/a
[XISELO] 1/6
[XISEL1] 1/8
[XISEL2]
[XINSET]
XIN Divider
> l>° 1 °l> 11256 | LRCK
1/384
XOUT 1/512

Figure 8.5 Master Aock System Diagram

8.3.5 Point to notice when switching the clock source

« If an attenpt is mede to switchthe clack souce fran PLL lock state (scillatar anplifier stopped) b XIN using
OCKSEL whena node in which the resuts of input fs calcuation are reflectedin the eror flags is sgcified through
FLIMIT, an error signal (H) isemporaily placed atlie ERROR pih though thecontinuityof the cbck is preserve:
Thereasm for this follows. When the clock switching is caried out, the cscillator anplifi er is activatedand the inpu
fs calcuation is restartedAt the sane time, the old resuts of fs calculation areeset ad consquently, achangen
the fsvalue isrecognized whetheold fs valueis compared with he newly calculated fsvalue.

* To switchthe clack saurceusing OCKSEL wtile maintaining the state & the ERROR pin when the PLL is lockedin
this mode setting, it imecessary tput theoscillator anplifier intothe ontinuous rmde using AMPCNT.

* Note thatwhenthe clack souce is switcled to XIN from the state whre tte oscillator anplifier is stopped with the
PLL circut locked,output clocks whase source is XIN strt outputting after the cscillator amplifier has started
opeation. While the PLL s locked, clock source svitching from XIN to PLL is caried outimmediately. In both
cases, cldk cortinuity is maintained.

* Whenthe GKOUT clock is supplied to XIN without using anoscillator or anexternal clock, the VCO free-running
frequencyoutput fromthe GKOUT pin with the ALL unlocked is somewhere betveen 10M ard 16MHz. Clock
signak created by dividing CKOUT are outputfrom BCK andLRCK pins. Howeve, these abck frequencies vary
depending on the LC89052T sanple and fuctuate dgpending on suppy voltage and operating environments.
Therdore, the frequencyis nat fixed You need b take cae whenusing the CKOUT, BCK, and LRCK clocks while
the PLL circut is unocked

No.745715/42
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8.4 Data Input and Output

8.4.1 Bi-phase mark modulated digital data input (RXIN)

* RXIN isan inpu pin for bi-phase mark modulated digital dag.
» The RXIN pin supportsTTL levels.Thisallows a5V-optical receptioomodule tobe @nnected diectly.

8.4.2 Setting the bi-phase mark modulated input data reception range

» The LGB9052T allowstte user toset the upper limit samling frequency of theecevable nputdat and camreceive

inpu dat of specific sanpling frequencies.
» These & setwith FLIMIT and FSSE[3:0].
» Howeva, this funcion doesnot work in modes where the recefion range is nblimited with the FLIMIT.

Table 8.8 Input Data Reception Range (FS4XIN = "0")

FSSEL3 FSSEL2 FSSEL1 FSSELO Input data reception range
0 0 0 0 32kHz to 96kHz
0 0 0 1 32kHz only
0 0 1 0 44.1kHz only
0 0 1 1 48kHz only
0 1 0 0 88.2kHz only
0 1 0 1 96kHz only
0 1 1 0 44.1kHz or 88.2kHz only
0 1 1 1 48kHz or 96kHz only
1 0 0 0 32kHz or 44.1kHz or 48kHz
1 0 0 1
B Reserved
1 1 1 1

» The notation32kHz to 96kH mears 32k 44.Xk, 48k, 64k, 88.2k, or 96kHz.
 The tabbe abwe only apdies whrenthe input fs calcdation mode (FS4XIN) is set to "Q When FS4XIN is seot"1",

input data recepion rang isdoubed.

* Input data out of the setrange is treatedis arerror, n which casette XIN source cbck is outputAt this time, the

DATAO output data is sibject tothe RDTSEL settiry.

» Whenthe PLL fdlows a souce with avariable fs, siwth asa CD playemith varigble pitch control,from the state
where e oscillator anplifier is stgoped while PLL is lacked the fsis nd calcdated As arestt, aninput frequency
not within the set rang is nd regarded as an error. Boscillator anplifier must ke set toa corinuous operation

mode to sppott stch souces.

 The recefion range of input data cannot be limited whensettirg up a systam where nooscillator is required asXIN
and CKOUT & mnnectedpecausds catulation is inpossible in hat case.
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8.4.3 Output data formats: normal mode (DATAO)

 The ouput format of after-denodulaton audo dat must be setwith OFSEL[2:0].

* In the format shown bebw, the input dat only within the audio datrargeis output.

* BCK, LRCK, ard DATAO areoutputin synchronizaion with the rising edgeof CKOUT. DATAO is outputin
syrchronizationwith the falling edg of BCK.

» Geneation of outputdata starts atthe LRCK edgeimmedately after te ERROR otput turns low.

» The low lewel is ouput all the time except for the effective it length of output data.

LRCK T — | R-ch r
sex JUUUUUUU RWWEW
DATAO [MSB (__LSB] [MSB (—LsB]
16 to 24 bits 16 to 24 bits

(0) : MSB first left-justified data output (OFSEL[2 : 0]=000)

LRCK | L-ch | eh L
sek TUFUUUUL gwmmgm
DATAO MSB LSB MSB LSB
16 to 24 bits 16 to 24 bits
(1) : I°S data output (OFSEL[2 : 0]=001)
LRCK ] o 1 R-ch r
sck JUUUUUUUUUYUUUUL z'IJ'IJ'LI'IJ'IJ'IJ'IJ'IJ'IJ'IJ'U'I.FU'IJ'IJ'IJ'LFz'IJ'IJ'IJ'LF
DATAO |MSB (__LsB] |MSB (—_LsB]
16, 20, 24 bits 16, 20, 24 bits

(2) : MSB first right-justified data output (OFSEL[2 : 0]=010, 011 or 100)

Figure 8.6 Data Output Timing (Normal Mode)

No.745717/42
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8.4.4 Output data formats: special mode (DATAO)

 The ouput format of after-denodulaton audo dat must be setwith OFSEL[2:0].

* In the format stown below, input dat information exceptthe audio datis output aswell .

* BCK, LRCK, ard DATAO areoutputin synctronizaion with the rising edgeof CKOUT. DATAO is output in
syrchronizationwith the falling edge of BCK.

» Genegation of outputdata starts atthe LRCK edgeimmedately after te ERROR otput turns low.

* (3) asbi-phase dad output, the inpu bi-phase dad is output in synchronizaionwith 128fs clock BCK ard fs clock
LRCK. However, BXK in PLL unlockedstate is set tthe 64fs clock.

 As for NRZ dat output in (4), (5), 28bits are output 4 bits of validity (V), use dat (U), channel status (C) ard ako
preanble B (Z) plus24 bits of LSB firstaudio dat. H isoutputasZ bit in the frames (L-ch and R-ch) whose
preanble B isconfirmed.

» The low lewe is ouput all the time except for the effective It length of the NRZ data ouput.

LRCK -
T o | R-ch .
BCK Wﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ"ﬂ?“%ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ“ﬂ““ﬂ“ﬂ“m TUVU UL
DATAO s]¢] EHHNHN QI'.I,'IM,S%V,I,UIC,IP,I el L L L LI T vl ulc]s]

(3) : Biphase data output (OFSEL[2 : 0]=101)

LRCK ] L-ch J R-ch L

sck UTFUUUUU 3mﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂmglﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂf
DATAO [CSB__ 24 bi-(__MSBIVIU[C[Z] [SB__ 24 bi-(__MSBIVIUIC[Z]
) 28 bits - ) 28 bits -

Notice : "Z" means Preamble "B"

(4) : NRZ data I?S output (OFSEL[2 : 0]=110)

LRCK __| o | R-ch -

Bck  JUUUUUULY 3WW$W
DATAO [[SE_24o%(  WSEVIUCZ] [SE 245k ( MSEVIU[CIZ]
) 28 bits : ) 28 bits )

Notice : "Z" means Preamble "B"

(5) : NRZ data LSB first left-justified output (OFSEL[2 : 0]=111)

Figure 8.7 Data Output Timing (Special Modé

No.745718/42
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8.4.5 Serial audio data input format (SDIN)

» SDIN is the pin thatinputs serialdigital audio dat suchas AD converter output

 Datainpu to the DIN canbeoutputfrom the DATAO pin. The data to be npu to SDIN must synctronizewith

BCK andLRCK.
» Givenbebw shavs anexanple d aseral audio dag input timing.

» Except for aspecial settig, we sugest tle SDIN input format ke consistent with the format d output data after

denodulation.
LRCK___| L-ch L
sek JUULUUUUL zvlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂmmzm
SDIN [MSB (—_tsB] [MSB (__LsB]
16 to 24 bits 16 to 24 bits
(0) : MSB first left-justified data input
LRCK | L-ch I Rech L
sek JUUUUUUL gmmmgm
SDIN MSB [SB MSB [SB
16 to 24 bits 16 to 24 bits
(1) : IS data input
LRCK | Lch | R-ch r
BCK ||||||||||||||||||||f||||||||||Z |||||||||||||||||||||||f||||||||||2 UUuy
SDIN [MSB (—LsB] [MSB (—_LSB]
16, 20, 24 bits 16, 20, 24 bits

(2) : MSB first right-justified data input

Figure 8.8 Example of Seral Audio Data Input Timing
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8.4.6 Output data switching (SDIN, DATAO)

» The DATAO pin outputs the denodulated data when the PLL circuit is locked and the SDIN input data whenthe PLL
circuit is unbcked. This switching isperformedautonatically accordig to the bckedlnlocked state of th@LL
circuit.

» Theda@ inpu to SDIN must be syichronizedwith CKOUT, BCK, ard LRCK clocks when XIN isthe clock source.

» The SDIN npu data isoutput to DATAO by settig RDTSTA,regardless of he PLL circuit lockedunlocked state. In
this case,ite GKOUT, BCK,and LRCK clocks e al® switched to the XIN clock saurce. The switchoccus in
syrchronzationwith the LRCK edgeafter RDTSTA setip.

» The DATAO output dat can ako be forcibly muted by setting ROTMUT. The nuting processig is output in
syrchronizationwith the LRCK edgeafter RDTMUT setup.

» The DATAO output canalso be muted in the ALL unlocked state by RDTSEL setip.

* These setpstake priority in the following order: RDTSEL < RDTSTA < RDTMUT.

* WhenXIN is set tde the clock saurcewith OCKSEL, the PLL cicuit operates as long as PLdaperation isnot
stopped with PDOWN]J1:0] or PLLOPR In this mode he state ofthe PLL circulit is always output from the ERROR
pin. Information processd regardiessof the PLL state can bereadout over the microcontoller interface

PLL locked state UNLOCK X LOCK X UNLOCK
UGPI
ERROR | l
DATAO  SDIN data X Muted X Demodulated data X Muted X SDIN data

UGPI : When the clock switching transition period signal is selected

Figure 8.9 Timing Chartfor DATAO Output Data Switching (When RDTSEL is setto "0")

8.4.7 Calculation of input data sampling frequency

» The input data sanpling frequencyis cakulated using the XIN clock.

« Normally, in modes where he oscillator anplifier is auomaticaly stoppedwhenthe PLL circut is locked, the
calcuation is dore duringthe errar period asociatedvith ERROR and empleted,andthe vale isretainedwhen the
oscillator anplifier is stopped. Trerefoe, afer the calcuation is canfirmed, the value doesat change until the PLL
circuit is unocked.

* In cortinuous orationmode, the oscillator anplifier continuously repeats caldations.

 The calcuation resit can be readut from CCB addessOXEC oroutput redsters DO4 t@O6. Howeer, note that
while the PLL can syichronize with data of 32k to 192kHz, fs calculation mode carbe séecied from two modes:32k
to 96kHz calculation mode and64k to 192kHz calcdation mode. These mdes ae switched by FS4AXIN. It is not
possible to monitor the fs cakulation resut of 32kto 19XHz in the sane mode.

« If a systen wheretheXIN and CKOUT pins ae mnneced and no oscllator isrequired is being setip, the fs
calcuation resut will always be "out of range".

No.745720/42
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8.5 Error Output Processing (ERROR)
8.5.1 Lock error and data error output
» The ERROR pin outputs high level whenaPLL lock error hgppensor an error ocaurs in the transmitted dag

8.5.2 PLL lock error

» The PLL circut will unlock the input data which does not corform to the ki-phase noduation rulesor cannot detect
the prearhle B, M,or W.

* ERROR turns o H when aPLL lock error ocaurs. When data modulation returns to the normal state, it remmeins high
for 15mto 50ms, befge going to the © low level.

*» The outputof ERROR is synchronized with LRCK.

8.5.3 Input data transmission error

* An odd number ofinput parity errors are detectedfrom the parity bits in the input data.

* Wheninput parity errorsoccur 9 times a more ina row,ERROR turrs tohigh level. After the high level is held for
15m to 50ms following the detectia of the PLL lock state, tie ERFOR retuns to low lee.

» When 8 orfewer input pariy errors ocaur corsecutvely, anerra is ouput only for intervals betweensub-frames
where the errors occurredwhennon-PCM datais recgrized by data delimiter kit 1 in the chanrel staus. In this case,
the parity error flag is nooutput when PCMdata isrecogrized

8.5.4 Other errors

» Evenwhen ERROR hasturnedto low, the LC89052I' always aauires bits 24 to 27 (sanpling frequency) of the
channel statuand conpares he airrert dat with the data of the previousblock. If any differences ae found
ERRCR is immedately setd high and processes sithar to those for the PLL lock error are carriedut.

* Similarly, evenwhen the modethatreflecs fs calctation resuts in anerrorflag is setwith FLIMIT, thefs calcdation
results ae always compared.Hereaswell, if a digarity occus inthe data, ERROR is immeihtely tunedto high,
and the processiry similar tothat for the RLL lock error is carriedout.

No.745721/42
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8.5.5 Data processing upon occurrence of errors

* This secton descrbes he data processig pefformed when an error ocaurs. When up to 8 consecutve inpu parity
errars aceur, if the trarsmitted data is PCMaudio data, he data is repacedwith the correspoding left and right
channeldata fromthe immediately precedig frame. However, if the tangnitted dda isnon-PCMdata, he eror data
is ouput as it 5. Non-PCM data is Bsedonthe data that isdetectedeforethe input paty error has accurred, aml is
the datafor which the chanrel stats bit 1 non-PCM data detection bit is "1". Non-PCM data refers to theath
estblishedwhenbit 1 nonPCM dat detecion bit of the chamel statusturns © high basedon the dat detected prior
to the occurrence of tle input parity error.

The outputdata when a PLL lock error or 9 or more paity errorsocalr consecutivelyare nuted.

For the channel statusdatg, the dat for the previousblodk held in 1 bit units is output when an 8 or less paity error
occurs succesively.

Table 8.9 Data Processiig when Erors Occu

Data and detection flags PLL lock error Input parity error (a) Input parity error (b) Input parity error (c)
DATAO output pin Low Low Previous data Output
Input fs calculation Low Low Output Output
Channel status data Low Low Previous data Previous data
Sub-code Q data Low Low Output —

1) Inpu parityerror (8):  When 9 a more conseaitive parityerors ocur
2) Input parity errar (b):  Whenup to 8 cansecutive parity errorsoccur in audo data
3) Input parity errar (c):  Whenup to 8 cansectutive parity errorsoccur in nonPCM bustdata

* The figure bdow presens an exanple of he data procesing peformed when a paity error ocaurs.

An error occurs
O X O O X X X X X X X X X X X X

Input data
ERROR
LRCK \ 33
DATAO
R-ch L-ch R-ch .... Muted after 9 or more
Previous data value Previous data value consecutive errors

Figure 8.10 Dta Processindexanple for aParity Error(When PCM dda is receivd)

No.745722/42
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8.5.6 Processing during error recovery
* Whenthe preanbles B, M, ard W are cetected, the ALL circuit goes tothe lockedstate ad data demoduation starts.
» The DATAO output dat is outputon the first LRCK edye after ERROR goes low.

15 ms to 50 ms |
|
|

|
|
|
L
ERROR : |
|

|
oK |
|
1

Internal clock signal

S I I I A I I I

|

DATAO data
_—
Output starts at the LRCK edge immediately following the fall of the ERROR flag.

Figure 811 Data Processng when Data Demodulation Starts
8.6 Channel Status Data Output
8.6.1 Data delimiter bit 1 output ( AUDIO )
« AUDI O outputs channel statusbit 1, which indicaies whether or not the input bi-phasedata is PCM audb dat.

Table 810 AUDIO Ouput

AUDIO pin Output conditions
Low PCM audio data (CS bit 1 = low)
High Non-PCM data (CS bit 1 = high)

8.6.2 Emphasis information output (E/INT)
 E/INT is shaedby the nicrocontrdler interface nterruptfunction.Howevae, in the hitial state, it oyputs the
pres@ce orabsence oknphasiswith a time costart of 50/15us far usein consumer pioducts or broadcaststudios.

Table 811 E/INT Oufput

E/INT pin Output conditions
Low No pre-emphasis
High 50/15us pre-emphasis

No.745723/42
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8.7 User General Definable Output Port (UGPI)

* UGPI pin is auser-definade output port that can le selectedor the following functions.

—Muicrocontroller interfaceregister output

—Sigral output during clock switching trarsitional period

Sekcion isdoneby GPISEL. The initial setting is set o the microcontroller interfaceregsterGPIDAT. However, the
initial setting of this GPIDAT regster is"1", sohighlevel is output from the UGPI pin.

8.7.1 Microcontroller interface register output (Example of signals that control low power of optical module)
* This secton descrbes a exanple in which UGPI is usel as apower suppy control signalfor an optical module & a
microcontrolle interface rgisteroutput.
(a) Gnnect he UGPI output to the power supply contol switch of the optical module.
(b) After arese due b PD, microcontoller interface reisteroutputis selected a$é initial state ofJGPI. As aresullt,
the default GPIDAT value isoutput.
(c) After areset, tle initial value of GPIDAT is set td'1", soH is output from UGPI. Therdore, after areset, he
control switchis turned off, aml data is nd sypplied from the optical modue.
(d) The gplicaion rmust setGPIDAT to "0" to havethe optical module supply da&. Thatis, the UGPI oufput can be
contolled with GADAT, andthe curent drain can be mnimized wha the gotical modue is not usel.

LC89052T

UGPI
Al/j«/v» l

RXIN §
m Optical receiver :l
— module

Figure 812 UGPI Output Exanple (Paver supdy contol signalfor anoptical modue)

No0.745724/42

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6169346/lc89052t.html

LC89052T

8.7.2 Microcontroller interface register output (Example of signals that control switching of Digital data input)

* UGPI, when useds a nicrocontoller interfaceregisteroutput can beused aa ontrol sgnal that switche the
digital data input.

» Whenincreasimg the number of digital data input systens, anpaipheral circuitsuc as annput selector and eontrol
signal for that selecto is required The number of digital data input ports canbe increasedo two systens without
having to provide a ontrol signal from the mcromntroller by using the UGPI output.

* Note thatafter areset, lhe initial value of GPIDAT is set to"1", sohigh lewe is output from UGPI. Be awae that he
initial value of the switching signa is high level.

LC89052T

L

UGPI
—| T NV

SW

RXIN O
—<]—3 o—
A

iy

Figure 813 UGPI Output Exanple (Sigral that corirols the switching of data inpt)
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8.7.3 Output of clock switch transition signal

* This section deschiesthe operation wheldGPI is sebcied asanoutputpin during the clock switching trarsitional
period.

* A clock switching trarsitional period signal is a sigal thatrepats a clockswitching condition to external circuits due
to a dharge in the ALL locked/unlocked stte. This signal alows the goplication to grap the PLL lok state
trarsitions am the timing of change in the clock sigrals. This setp is selectedvith GPISEL.

* After settig GPISEL, ligh level is output from UGPI. Low pulse B output when te output clock dhanges due o the
changern the PLL cirait locked/unlo&ed sate.

* In the lok in proces, he UGPI low pulse riseswith the word clock generaed by the XIN clock dter inputdagis
detectedandPLL is locked After a certairperiod, it riseswith the sane timing as ERFOR.

* In the unlock proces, he UGPI low pusefalls at the sane timing as ERRORwhich is the PLL lock detecting sigral
andit rises &er the word clocks generaed from the XIN clock arecounted for a cetain period.

RXIN ‘ Digital data %

PLL lock state Unlocked X Locked D)

XTALcIockI|||||I|||||||Illlllllllllllllllllllll )
VCOcIock||||||||||||||||||||||||||||||||||_||_||_| %

15msto 50 mMs  with the same timing
UGPI 1/ After PLL lock as ERROR\f %

ERROR SS| %
cout [ UL LT LT UL s

(a) : During the lock-in process

RXIN Digital data \ %

PLL lock state Locked X Unlocked DY

XTAL clock RN E R RN R R RN R R AR
VCO clock I | I | I | I | I|||||I|||||I|||I|||||||||||||||||||||||||||||gg

64/fs (sec) '
UGPI 1/ With the same timing as ERROR t_ «

ERROR [ %

ecour _[ ML LML UL LU ¢

(b) : During the unlock process

Figure 8.14 Clock Switching Timing
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9 Microcontroller Interface (E/INT, CE, CL, DI, DO)
9.1 Interrupt Output (E/INT)

» The E/INTpin can be setd function ashe microcorroller interface mterruptoutput bysettingINTSEL.
» An interrupt outputis issuel when achangeoccus in the PLL lock state a outputdat information.

* The interrupt output consists of registersfor sekcing interrupts, the EANT pin, which outpus those $ate transtions
ard regsters hat stae interrug related dta.

» The E/INT pin normally is at the low lewel, andgoes to thehigh level whenaninterrupt occurs. Aftergoing to high
level, it returrs tolow level accading to the INTOPFsettirg.

» INTOPF determines whether the E/INT pin hdds the high puse for a cetain peiod and is then clearel (returning ©
low), or theE/INT pin is cleared at theane time as the outputegister isread.

« The intarupts can beselectedrom the sairces listedbelow. More hanone items canbe set amterruptsource at he
sane time by settirg the conerts of CCB addess OEA. The interrupt sigral is issed wreneer ary one of tte

interrupt soucesarises.
E/INT output= (selectedriterrupt 1) + (selested interrypt 2) +... + (selectedhterrupt n)

Table 9.1 Interrupt SourceSetings

No. Command Description
1 INTERR Output when the state of the ERROR pin changes.
2 INTPCM Output when the state of the AUDIO pin changes.
3 INTEMP Output when the state of the pre-emphasis information changes.
4 INTVFL Output when the state of the validity flag changes.
5 INTFSC Output when the input fs calculation result changes.
6 INTCSF Output when the first 48 bits of the channel status data are updated.
7 INTSQY Output when the sub-code Q data can be read out.

» The @mntents of the setinterrupt saurcearestored in output registersDO1 to DO7 atCCB addres®XEB when an
interrupt saurce arises.However, the registers eadfor saurce tems 1 through 4 output the curent state of those
saurces egardless ofthe E/INT ouput. For saurce itens 5 through7, the sates are stocewhen an interrupource

arises.

» To monitor interrupt saurce iten 5 in the PLL locked statethe oscillator anplifier must be set tocortinuous operation
mode, since he cscillator amgifier clock is used

* Whenthe LC89052T is set® the node in which aH pulseis ouput from E/INT when aninterrug souce acurs, he
pulsewidth of eachinterrupt sourcds somewhere betwea 1/2 fsand3/2fs.

» The actionto clear tle E/INT gn output simultaneasly with the readéhg of the output regsters fdlowing the
occurrence of aninterruptis carriedout immediately after theutputregisters aDXEB are setup. Shce howeve, the
data assciated with nterruptsources and7 isupdatel atthe intervals listedbelow, it must be readpromptly
whene\er the carrespondng interrupt surces aredetected.

Table 92 Data Updae Intervals (Input fs = 32 to 96kHz)

Data

Update interval

Channel status and preamble B

2ms to 6ms

Sub-code Q data

13.3ms (fs = 44.1kHz), 6.65ms (2x speed)
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9.2 CCB Addresses

* Setting vaiousfunctions, ad realing and writing data musbe carried out though ¢imicrocontrolle interface.

» Thedata throughte microcontoller interface conforrs to theSanyo’s original seial bus fornat (CCB). However,
the three-statis enployed insteadf open-dram as he dat output type.

« Data nust ke input or output after the CCB addss is inpti See tle 1/O timing chartfor details d the data input and
outputtiming.

Tabe 9.3 Regster 1O Cortert andCCB Addresses

Register content R/W CCB address BO B1 B2 B3 A0 A1l A2 A3
Function settings data 1 Write OxE8 0 0 0 1 0 1 1 1
Function settings data 2 Write OxE9 1 0 0 1 0 1 1 1
Function settings data 3 Write OxEA 0 1 0 1 0 1 1 1
Interrupt data output Read O0xEB 1 1 0 1 0 1 1 1
Fs value, CS data output Read OxEC 0 0 1 1 0 1 1 1
Sub-code Q data output Read OxED 1 0 1 1 0 1 1 1

9.3 Data Write Procedure

* Thebit length of data inpu is 16bits.

« After inputing ore of the CCB adiresses aa OxE8 toOxEA, set CE to tahigh level.
* Inputdatistaken n ontherising edgeof CL.

* The bits marked "0' in the able are reservekts. 0 (zero) nust ke input to thesebits.

9.4 Data Read Procedure

» Readdat is outputfrom DO. DO goesto the high-impedance stte when CE is low, and outputstarts on the CE rising
edgethatfollows the outputsetup with the GCB addess After that, he DO pin is reurned to thénigh-impedance
state wien CEis set lav.

» The nunber ofdat bits read differs with the daaito beread Interrugt data (OXEB) is 8 bits long, the ctanrel statis
relateddata (0XEC) is 56bits long, andthe sib-cade Q data (OXED) is 88 bits long. However, it is nd necessary to
read ot all data bits. During readut, anapgication canstopproviding CL input andsetCE low am sill have
acquired the data read ugo that mint. For exanple, whenreadng the sib-cade Q cita, if the CRC flag are rea@nd
the datiis fourd no good there is no neal to readthe sibsequent dat.

No0.745728/42
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9.5 Input/Output Timing

CE | L
c _ [HUHULUULUUL UL
DI __ XBoXB1)B2)B3}A0KA1XA2XA3X DO XDi1}DI2}DI3Kpi4XpisX - Xpits)

DO Hi-Z

Figure 9.1 Input Timing Chart (Normal low clock)

DO Hi-Z

Figure 9.2 Input Timing Chart (Normal high clodk)

CE l L
S inigigipipipigipigipigipipipipiie
o Y e E e E R )

>° Hi-Z D00_XpoiXpo2XposXposK - K- -XPon)

Figure 9.3 Output Timing Chart (Normal low clock)

CE |
c T YJyUyUyUyUyUyUyY Uy yuyussuuyuy
o e e e A m) A

DO Hi-Z DOOkDO1XP02KDO3XDOK - - X -~ K- APOM)

Figure 94 Qutput Timing Chart (Normal high clodk. It is necessy to read DQD with a port.)

* In the outputtiming $own in figure 9.4, daais allocaied ® that thereareno problems evenif the output register
DOQis nat read See tle readregster talbe for details.

No0.745729/42
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9.6 Write Registers
9.6.1 List of write registers
* The tableshows the write igisters.

Table 94 Write Register Map

Input register OxE8 O0xE9 OxEA
DIO SYSRST GPISEL INTOPF
DI1 0 GPIDAT 0
DI2 PDOWNO FLIMIT 0
DI3 PDOWN1 FS4XIN 0
Di4 PLLOPR FSSELO 0
DI5 PLLCKO FSSEL1 0
DI6 PLLCK1 FSSEL2 0
DI7 MCKHFO FSSEL3 0
DI8 0 OFSELO INTSEL
DI9 AMPOPR OFSEL1 INTERR
DI10 AMPCNT OFSEL2 INTPCM
DI11 OCKSEL 0 INTEMP
DI12 XISELO RDTSEL INTVFL
DI13 XISEL1 RDTSTA INTFSC
DI14 XISEL2 RDTMUT INTCSF
DI15 XISEL3 0 INTSQY
* The stadedcdumns indcate reserwdbits. Input O (zerg to these lis.
No.745730/42
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9.6.2 Details of write data

Tabe 9.5 Input Regster Fumtion Setting 1. SystemSetings (OxE8)

DI7 DI6 DI5 DI4 DI3 DI2 DI DIO
MCKHFO PLLCK1 PLLCKO PLLOPR PDOWN1 PDOWNO 0 SYSRST
DI15 D14 DI13 DI12 DI11 DI10 DI9 DI8
XISEL3 XISEL2 XISEL1 XISELO OCKSEL AMPCNT AMPOPR 0
SYSRS: Systenreset
O No resetperformed (initial value)
1: Resetall circuits other tian the commandregisters
PDOWNI[L0]: Low power node setting (Only specific functians are emabled)
00: Normal operatim (initial value)
01: Only the oscillator anplifi er is eraded.
10: Only the oscillator anplifi er ard the output clock divider are emaled.
11: Reserved
PLLOPR: PLL (VCO) operate/stp settirg
0: Opeate(initial value)
1 Stop
PLLCK[21:0]: Clock frequengy seting in the PLL locked state
00: 256fs (initial value)
01: 384fs
10: 512fs
11: (512/2)fs = 256fs
MCKHFO: Frequency settirg of GKOUT output clock

0 1/1 output (initial value)
1:1/2 output

« It is posside to maintain clock continuity when switching from the 512fs settingvith PLLCK[1:0] = "10" to the
(5122) fs settig with PLLCK[1:0] = "11", and switching vice versawithout ertering the PLL bck erra state.

« For systens thatmust minimize powe consunption sud asportable equipment, werecommend he PLLCK[1:0] =
"00" (256(s) sdting. For systems tat require improved performance suls as AV anplifiers, we reconmerd the
PLLCK[1:0] = "10" (512fs) or PLLCK[1:0] ="11" (512/2fs) setting

No.745731/42

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6169346/lc89052t.html

LC89052T

AMPOPR: Oscillata anrplifier operate /stop settirg
0: Opeate(initial value)
1 Stop

AMPCNT: Oscillata anrplifier state settig

0: Automatically stop in the PLL locked state (iitial value)
1: Always opeate coninuotsly

OCKSEL: Clock sourcesetting
0: Use tke XIN clock as he souce whenthe PLL is unlocked (initial value)
1: U= theXIN clock as be urceregardlesf thePLL state.

XISEL[3:0]: XIN input frequency settirg
000G 11.2896MHZz (initial value)
0001 12.288MHz
001Q 16.9344MHz
0011: Reserved
0001 22.5792MHz
001G 24.576MHz
0010 33.8688MHz
0011: Reserved
1Ixxx: Mustbe set wren the CGKOUT pin and theXIN pin are connecte

No.745732/42
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Taklle 96 Input Regster Fumtion Settirgs 1. I/O DataSettings (OXE9)
DI7 DI6 DI5 DI4 DI3 DI2 DI DIO
FSSEL3 FSSEL2 FSSEL1 FSSELO FS4XIN FLIMIT GPIDAT GPISEL
DI15 D4 DI13 DI12 DI11 DI10 DI9 DI8
0 RDTMUT RDTSTA RDTSEL 0 OFSEL2 OFSEL1 OFSEL1
GPISEL: UGPI pin seting
0: Outputsthe microcontrolle interfaceregister state. fiitial value
1: Qutputs clock switching transitional period signal
GPDAT: UGPI output settirg (valid orly whenregster odput mode is set.)
0. Outputs the low level.
1: Ouputs the highlevel. (initial value)
FLIMIT: Input datarecepion limit seting
0: Reception isot limted. All data withn the PLL locked rangecan bereceived.
(initial value)
1: Reception isimited. The inputfs calcuationreallt is reflected in he errorflag
according ¢ the FSSE[3:0] setting.
FS4XIN: Input fscalcuktion range sethg
0: Peformfs clculatonfor input datin the rangeof 32k to 96 kHz. (initial value)
1: Paformfs cculatonfor inpu datin the rangeof 64k to 192 kHz.
FSSEL3:0]: Input datareception range seing (When FLIMIT = "1" and F4XIN = "0")

0000 32k, 44.1k, 48k, 64k, 88.2k, or 96kHz (initial value)
0001: 32kHz only

0010 44.1kHz only

0011 48kHz

0100 88.2kHz only

0101: 96kHz only

0110: 44.1k or 88.2kHz only

0111: 48k or 96kHz only

1000 32k or 44.1k or 48kHz

101-1111:Reserved

No.745733/42
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FSSEL3:0]: Input datereception range seing (When FLIMIT = "1" and F4XIN = "1")
0000 64k, 88.2k, Bk 128k, 176.4k, or 192kHz (initial value)
0001 64kHz only
001G 88.2kHz only
0011 96kHz only
0100 176.4kHz only
0101 192KHz only
0110: 88.2k or 176.4kHz only
0111 96k or 192kHz only
1000 64k or 88.2k or 96kHz only
1001-1111: Reservel

OFSH_[2:0]: Seril awio daa outputformat seting
00GC: 24-bit MSB first left-justified data ouput (initial value)
0QL: 24-bit I12S chta output
010 24-bit MSB first right-justified data ouput
011 20-bit MSB first right-justified data ouput
100 16-bit MSB first right-justified data ouput
101-100: Resered
10L: Bi-phasedat output
110: 28-hit 1S dag output (NRZ data ouput)
111: 28-bit LSB first left-jusified dat output (NRZ data output)

RDTSEL: PLL unlocked stateDATAO output settirg
0: Output the SDINdata in tre PLL unlockedstate (initial value)
1: Mute the outputin the PLL unlocked state.

RDTSTA: DATAO output seting
0: Fdlow the RDTSEL settiny. (initial value)
1: Output the SDIN data regardiessof the PLL state.

RDTMUT: DATAO mute settirg
0: Output the data selecteldy RDTSEL. (initial value)
1: Mute the output

No.745734/42
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Table 97 Input Register Function Setings1: Interrupt Setings (XEA)

DI7 DI6 DI5 Dl4 DI3 DI2 DI1 DIO
0 0 0 0 0 0 0 INTOPF
DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
INTQSY INTCSF INTFSC INTVFL INTEMP INTPCM INTERR INTSEL
INTOPF: E/INT output settirg (Valid only when the interrug output function is selected

0: Output ahigh level when aninterrupt occurs. (initial value)
1:Output a high-level pusewhen an interrupt occurs.

* WhenE/INT is set upwith INTOPFfor going to the high level whenaninterrug is generatedthe high level state is
mairtained until the interrug saurceoutput (address 0EB) is read outWhen thatdatais read, be EINT output
retuns tothe normal low level.

No.745735/42
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INTSEL:

INTERR:

INTPCM:

INTEMP:

INTVFL:

INTFSC

INTCSE

INTQSY:

E/INT pin seting
0: Output enphasis infamation of the chanrel status. (initial value)
1: Output thenterrupt sig@l for the microcontoller interface.

ERROR sigal output settirg
0: Do nat output this signal. (initial value)
1: Output the change in the ERROR pin shte.

AUDIO sigral ouput settirg
0: Do not output this signal. (initial value)
1: Output the change in the AUDI O pin state.

Seting ofenphass deecion flagoutput of chamel status
0: Do nat output this flag. (initial value)
1: Output the emphass deecionflag

Seting ofvalidity flag deecion flagoutput
0: Do nat output this flag. (initial value)
1: Output the validty flag.

Seting of updated flag outputof PLL lock frequencycalulation resut
0: Donat output this flag. (initial value)
1: Output updated flag for the PLL lock frequencycalkulation result.

Seting ofupdatedflag output of the first 48 bits channel status dah
0: Do nat output this flag. (initial value)
1: Output the uplatedflag for the first 48bits of chanrel staus data.

Seting of signal detecion flag output of Sub-code Q dad readut load
0: Do nat output this flag. (initial value)
1: Output the uplatedflag for the 80bits of sub-code Q data including the CRC.

* UseINTFSC, the updatd flag,of PLL lock frequencycdculation restit together with INTERR that output the change
in the ERROR statéNTFSC isconparedwith the target fs d the input fs calcdation resut. Whenanfs charge
othe than the targetfs isfound and thefs changedoes’t contain a PLL éck error, INTFSC isvalid andthe updated
flag s output. However, if the fs dangecontains aPLL lock error, thenINTFSC is nbvalid asa lod error procss
occursfirst and theupdated flag isot output.

» The chamel status pdatedflag s computedby conparing the arrent dat with the first 48 bits of the pgreviousblock.
If thosedata are identicalhé channel statsis updated ard the flagis output.

No.745736/42
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9.7 Read Registers
9.7.1 List of read registers

* The tableshows the redregisters.

Table 9.8 Read Register Map

Output register OxEB OxEC OxED
DOO 0 0 CRC
DO1 OUTERR OUTERR CRC
DO2 OUTPCM OUTPCM 0
DO3 OUTEMP 0 0
DO4 OUTVFL FSCALO 0
DO5 OUTFSC FSCALA1 0
DO6 OUTCSF FSCAL2 0
DO7 ouTsQy 0 0
DO8 0 Bit 0 Control
DO9 0 Bit 1 Control
DO10 0 Bit 2 Control
DO11 0 Bit 3 Control
DO12 0 Bit 4 Address
DO13 0 Bit5 Address
DO14 0 Bit 6 Address
DO15 0 Bit 7 Address
DO16 0 Bit 8 Track
DO17 0 Bit 9 Track
DO18 0 Bit 10 Track
DO19 0 Bit 11 Track
D020 0 Bit 12 Track
DO21 0 Bit 13 Track
D022 0 Bit 14 Track
DO23 0 Bit 15 Track
D024 0 Bit 16 Index
..... 0
DO54 0 Bit 46 Frame
DO55 0 Bit 47 Frame
DO56 0 0 Zero
..... 0 0
DO86 0 0 Abs frame
D087 0 0 Abs frame

» DOO ard D01 (CRC) at dip address OED are laadedwith the sane value.
No.745737/42
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9.7.2 Details of read data

Table 99 Ouput Register: Interrupt Data Output (OXEB)

DO7

DO6

DO5

DO4

DO3

DO2

DO1

DO0

ouTsQy

OUTCSF

OUTFSC

OUTVFL

OUTEMP

OUTPCM

OUTERR

OUTERR:

OUTPCM:

OUTEMP:

OUTVFL:

OUTFSC:

OUTCSF:

OUTQSY:

ERROR outputOutputs heread-time state).
0:No transnissionerror in the PLL bcked sate
1: Either a transmissioerra occurredor the PLL cicuit is in the unlockedstate.

AUDIO output (Outputsthe red-time state.)
0:Non-PQM signalnot deeced.
1:Non-PQM signaldeteced

Chamel statusenphass deection (Outputshe read-tine state.)
0:No pre-enphass.
1:50/15uspre-enmphass.

Validity flag detection (Outputs the readtime state.)
0 No error.
1: Error deteced.

Updatedresut of Input fs calcuation (Clearedafter read.)
0: Input fs calcdation resut not updated
1:Inputfs calculationresult updatd.

Updatedresut of first 48 bits of chanrel statws (Clearedafter read)
0: Not updaied.
1:Updatd.

Detection ¢ sub-code Q dataeadot loadsignal (Clearedafterread.)
0:Not detected.
1 Detected.

No.745738/42
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Table 9.10 Output Register: Inpu fs Calculation Result and Channel Status Data (OXEC)

DO7 DO6 DO5 DO4 DO3 DO2 DO1 DOO
0 0 FSCAL2 FSCAL1 FSCALO 0 OUTPCM OUTERR 0
8 Bit7 Bit6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit0
16 Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8
24 Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
32 Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
40 Bit 39 Bit 38 Bit 37 Bit 36 Bit 35 Bit 34 Bit 33 Bit 32
48 Bit 47 Bit 46 Bit 45 Bit 44 Bit 43 Bit 42 Bit 41 Bit 40

* The eror information, non-PCM information, inpu fs calcuation resut, andchanrdl status data can be reaftom this
register Note hat the eror information andthe norPCM data information are icertical to those atOXEB.

OUTERR:

OUTPCM:

ERROR outpu{Outputs heread-tine state).

0:No transnissionerror in the PLL bcked sate

1: Either a transmissioerra occurredor the PLL cicuit is in the unlockedstate.

AUDIO ouput (Outputsthe rea-time state.)

0:Non-PQM signalnot deeced.
1:Non-PQM signaldetecied

 The input da fs calalation resilts are albcated afollows. The target cdculation frequency differs deperding on the
FS4XIN seting. Thecalculation rangealso difers sighty depeding onthe XIN clock frequency.

Table 9.11 Inpu fs Calculaton Result (Ta =25°C, Vpp = 3.3V, XIN = 11.2896MHz)

FS4XIN =0 FS4XIN =1

FSCALZ FSCALT FSCALO Target fs Calculated range Target fs Calculated range
0 0 0 Out of range — Out of range —
0 0 1 32kHz 30.9k to 33.2kHz 64kHz 62.0k to 66.4kHz
0 1 0 44.1kHz 42.5k to 45.8kHz 88.2kHz 85.5k to 91.0kHz
0 1 1 48kHz 46.3k to 49.9kHz 96kHz 92.6k to 99.0kHz
1 0 0 64kHz 62.1k to 66.4kHz 128kHz 124.0k to 132.8kHz
1 0 1 88.2kHz 85.6k to 91.0kHz 176.4kHz 171.0k to 182.2kHz
1 1 0 96kHz 92.6k to 99.0kHz 192kHz 185.1k to 198.0kHz
1 1 1 — — — —

* The first 48 bits of channelsatus carberead.

« Sincethe channelstatus @nsists of 192 frames, ypdakd data can alvaysberead byreading athe interval 192 tines
the period of the irput sanpling frequency.

« It is alsopossilde to readby using the updated flag of the interrug saurce andsettingE/INT to interrypt output to
redwce he load of the microcontroller. This flag is output whenthe first 48bits of the curren data is canparedwith
the dita of the previous block andfound that thosedata areidertical.
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Tabe 9.12 Ouput Reg

ster: S-cade Q Dat with CRCFlag(0XED)

DO7 DO6 DO5 DO4 DO3 DO2 DO1 DO0
0 0 0 0 0 0 0 CRC CRC
8 Address Address Address Address Control Control Control Control
16 Track Track Track Track Track Track Track Track
24 Index Index Index Index Index Index Index Index
32 Minute Minute Minute Minute Minute Minute Minute Minute
40 Second Second Second Second Second Second Second Second
48 Frame Frame Frame Frame Frame Frame Frame Frame
56 Zero Zero Zero Zero Zero Zero Zero Zero
64 abs minute abs minute abs minute abs minute abs minute abs minute abs minute abs minute
72 abs second abs second abs second abs second abs second abs second abs second abs second
80 abs frame abs frame abs frame abs frame abs frame abs frame abs frame abs frame

Whensubcode Q data is included in the input data, his data can be reatbgether with the CRC calculatio resuit.

To real the sub-codeQ da, EANT must be setto be setcted as a interrupt outputso that the sub-code Q dat
readut load signalcan beoutput

When sub-code Q datais detected, e EANT signaloutputs ahigh level or ahigh-level pulse. The sub-code Q datais

updated on each rising edgeof the E/INT signal. The readout must be completedwithin 13.3ms (stardard speed or
6.6ms (2x pedl), starting atthe EANT rising edge

that the sare data is ladedinto bath the DOO ard DO1CRC flags.

Tabe 9.13 CRC FlagOutput

The cyclic redindarcy coce (CRC) is a sedf flags that decide whether the 80 bits of subcode Q data is correct. Ntz

CRC

Output conditions

Low

Errors are found in the sub-code Q data.

High

The sub-code Q data is correct.
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10 Application Example
* Decouling cagacitas (Q1uF) for the power supdy pin, shoud belocakd asclose b the LC89052T sipossible Use
ceranic capacitorsvith good high frquencychaacteristicsasthe de@upling cgacitors.Use acapacitor wit a

minimal themal ccefficient for the PLL loopfilter capacitor.

 Thereare no constraints afie NC pinconfiguration. 1C operationis nat affectedby leavzing them open or by hading
themfixed atparticdar lewels.

gl_\l [
O

m
2
L 8
w N

T
w)

(@) z
m (¢}
o EN

==

R2

RO

=]

o

L

O

L

E/INT
10

AUDIO

LC89052T

Table 10.1 ReaommendedCircuit Constnt Values

Symbol Recommended value Use Remarks
RO 50 to 1kQ —
R1 75Q Coaxial terminator
R2 50k to 100kQ Input amplifier feedback
R3 1IMQ Oscillator amplifier feedback
R4 150 to 330Q Oscillator amplifier current constraint
R5 * PLL loop filter Tolerance: +5%
Cco 0.01p to 0.1pF AC coupling
C1 1p to 33pF Oscillator element load NPO special ceramic capacitor
Cc2 * PLL loop filter Film capacitor
c3 * PLL loop filter Ceramic capacitor
C4 Over 1pF Power supply decoupling Electrolytic capacitor
C5 0.1pF Power supply decoupling Ceramic capacitor

* . Seesecton 8.31.
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B Specifications of any and all SANYO products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees
of the performance, characteristics, and functions of the described products as mounted in the customer's
products or equipment. To verify symptoms and states that cannot be evaluated in an independent device,
the customer should always evaluate and test devices mounted in the customer's products or equipment.

B SANYO Electric Co., Ltd. strives to supply high-quality high-reliability products. However, any and all
semiconductor products fail with some probability. It is possible that these probabilistic failures could
give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire,
or that could cause damage to other property. When designing equipment, adopt safety measures so
that these kinds of accidents or events cannot occur. Such measures include but are not limited to protective
circuits and error prevention circuits for safe design, redundant design, and structural design.

B In the event that any or all SANYO products(including technical data,services) described or
contained herein are controlled under any of applicable local export control laws and regulations,
such products must not be exported without obtaining the export license from the authorities
concerned in accordance with the above law.

W No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system,
or otherwise, without the prior written permission of SANYO Electric Co., Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification"
for the SANYO product that you intend to use.

B 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 July, 2003. Specifications and information herein are subject
to change without notice.
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