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o -.2- perfo?nance term nal device such as cordl ess tel ephdn é new y to an
exiting circuit network. it is difficult to synchroni ze between the master
side and sl ave side because the clock precision is different. Al these
probl ens are caused because of the synchronous systemwhich is intended to
transmt all data conpletely. By contrast, such problens are
solved in the asynchronous system However, since the master side and

sl ave side are working at a nmutually independent timng, different

probl ens occur unless the cl f timng is accurate. For
exanpl e, when a reference os@fﬁﬁg§§?q§ﬁ%ﬁﬁehﬁéﬁgﬁﬁcy precision of 100 ppm
I's used at the ma% IﬁLdEUDrI{) f‘ﬂs fflﬂgEOéHIlL'er)(lbl .lq§§s of data

of maxi pi eces.

results in data shortage or surplus and in the PCM
(pul se coded nndulatlon) or ADPCM (adaptive differential PCM generally
used as code nodul ati on system sound skipping or noise of about 125

\[/me”:]hs\(/av;soggwﬁ?@ﬁ ¢Fo§j$§3ﬂtgﬁ.rﬁqeaugg';e of about once in every second.

The preseat invention relates to a digital audio data phase shifting
apparatus used in transmission of audio signals betveen terminsl devices
connected to a digital circuit network such as ISDN (integrated services

.dizital netvork) and LAN (local area network).

Transmission of digital data has recently come to handle audio
and video information, end as the digital circuit netvorks such as
private LAN are spreading widely, the interface of terminal devices
connected to circuit netvorks are disifized. and connections with circuit
netvorks can be realized iore eagily than before.

In a conventiona!l transvission method, it was geﬁeral to traosmit by
bundling & specific quantity of data as one unit. and as a real-time
copmunication uethod'of audio.data betveen terminal devices, using onme
device as the master side and the other device as the slave side, audio data
vas transmitted by synchronizing the inmput timing 6t'the slave side vith
the output timing of the master side.

As the slave side, however, a terainal device of high performance,

such as cordless telephone, having a higher precision than the precision of
reference clock of the device functioning as the saster side has been
introduced, and therefore to waintain the comventional synchronous '
transmiseion, it has been required t? enhance the clock precision of the

master side and hence install expensive parts. Or, 'hen connecting a
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SUMVARY OF THE | NVENTI ON To solve the above problens, it is hence
a primary object of the invention to provide a digital audio data phase
shifting apparatus capable of transmtting digital nodul ated audi o signals
bet ween asynchronous devices "w thout deteriorating sound quality. To
achieve the object, the invention provides a digital audio data phase
shifting apparatus conprising serial--%arallel converting neans for
receiving audio data entered fromthe transm ssion side as serial data and

converting bwferﬁﬁaél'twm&'ﬁh@ngg%@h a8 LRTi NG 'R hodeL hey ! {d BE ek {tidpd

storing tenporarily the aud
-3-  paral Lﬁcrﬂ%aufowmﬁ % mﬂc%hf &arﬁhénﬁbnﬁwméann&.mm& side and

paral |l el -serial converting nmeans readi ng out audi o data as parall el
data from t peydadigde bebilise the'R1BES pmsmnyseaimﬂen@gam ithés Sbladle gkt a and

sending out to the reception side. and timng control neans for receiving
a first cl OéﬂﬁsSJGh@éﬂuse of the synchrooous system vhick is intended to trassmit ail
data coapletely.
By contrsst, such problems are solved in the asynchronous systen.
Hovever, since the master side and slave side are vorking at e sutually
independent timing, different problems occur unless the clock of each
reference timing is accurate. For exauple, when 8 referemce oecillator with
frequency precision of 100 ppm is used at the master side, transmission of
1 sillion pieces of data results in dsta shortage or surplua of aaximue 100
pieces, and in the PCH (pulse coded godulation) or ADPCK (adaptive
differential PCH) generally used as coda modulation systes, scund skipping

or noise of about 125 .usec occurs periodically at a rate of about once in

every second, which was very irritating to thg user.

SUNNARY OF THE INYENTION

To solve the sbove problems, it is hence a primary object of the
invention to provide a digital audio data phase shifting apparatus capable of
transmitting digital modulated sudio signals between asynchronous devices
vithout deteriorating sound quality. To achieve the object, the invention.
provides a digital audio data phase shifting apparatus comprising serial-
parallel ﬁonverting weans for receiving audio data eatered from the
tfansnission side as serial data and converting into parallel data, data

storing seans for writing in and storing temporarily the audio data as



and a first synchro signal fromthe transm ssion side and a second cl ock
signal and second synchro signal fromthe reception side, and controlling
the witing and reading timng of audio data in the data storing neans.
In this constitution, when transmtting digital data between devices
wor ki ng i ndependently from each other. by witing into the data storing
nmeans on the basis of the first clock sighal and first synchro signal at
the transm ssion side, and reading out of the data storing nmeans on the

Cacopt i on si BESTEH Sasd 6F b YAy PP DT AP hched: RRIAAMIRL ot
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howi ng a. coRt § RafyCkmepfo bIRUED AL the Sconefasion fLde adf e debbCdioll 20t 0e. i n
a third enbqdigpBnhadGeddn® dyRMR0siME1 o the reception side, and controlling the
writing and reading tininzlof audio data in the data storing aeans.
In thie constitution, wvhen transmitting digital data betveen devices
working independently {ron éach other, by sriting into the data storing
means on the basis of the first clock signal and first synchro signal at the
transsission side, and reading out of the data storing means on the basis of
the second clock ;isnal and second synchro signal at the reception side; am
excellient digital audio data phase sh;tting apparatus capeble of adjusting
tining deviation due to difference in clock signal and phase deviation due to

difference in synchro signal can be realized.

BRIEF DESCRIPTION OF THE DRAVINGS

Pig. 1 is a block diagran shoving a constitution of a digital audio
data phase shifting apparatus in a first embodiment of the imvention;

Fig. 2 is & block diagrea showing a constitution of a digital audio
data phﬁse shifting apparatus in a second esbodiment of the invention:

Fig. 8 is a block disgran showing a conmetitution of a digital audio
data phase shifting apparatus in a third embodiment of the invention: sad

Pig. 4 is a block diagram shoving a constitution of a digital audio

data phase shifting apparatus in a fourth embodiment of the invention.
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Fig. 4 is a block diagramshow ng a constitution of a digital audio data
phase shifting apparatus in a fourth-enbodi nent of the invention.

-4- DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS ( Enbodi ment 1)
A first enbodi ment of the invention is described below by reference to a
di agram Fig. 1 is a block diagramshow ng a constitution of a

digital audio data phase shifting apparfatus in a first enbodi nent of the
invention. in which a transm ssion side device 21 and a reception side

devi ce 22 ' t er, and are connected with each
ot her thromﬁﬁﬁfﬁfﬁgﬂﬁﬂﬁﬁmmﬁ a digital audio data phase
shifting apparatus éﬁ? . 0 In this enbodi nent, the transm ssion side
device 21 is a PBXF F?“@f% branch exchange), and the reception side

device 22 is a corEI lf??ést teEb'oﬁPmQ?x eof the invention is described below by refsrence

to a disgram.

Fig. | is a block diagram shoving a comstitution of a digital audio
data phase shifting apparatus in a first eambodiment of the iaventiom, inm
vhich a transmission side device 21 and a reception side device 22 vork
independently from each other, and are connected vith each other through a
digital netvork by vay of a digital audio data phase shifting apparatus 29.

In this embodiment, the transmission side device 21 is a PBX (private
branch exchange), and the reception side device 22 is a cordless telephone
set.

In Pig. 1, the digital audio data phase shifting epparatus 23
comprises a serial-parallel converter 15 for converting input serial data into
par§1131 data, & parallel-serial couverter [7 for coaverting parallsl dltg
into serial data, a data storage 18 for exchanging data between the serial-
parallel coaverter 15 end parajlel-serial converter 17, and a tising
controller 18 for receiving clock signals 1, 4 and synchro signale 2, § from
the transmission side device 21 and the reception eide device 22, respectively,
and controlling the data input and output timing in the data etorage 18.

In thus constitution digital audic data phase shifting apparatus, its
operation is described belov. |

Yhen transmitting audio data from the transaission side device 2! to
‘the reception side device 22, the clock signal ! and synchro signal 2

shoving the wvriting timing of data outputted from the transmission side
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set . In Fig. 1. the digital audio data phase shifting apparatus 23
conprises a serial-parallel converter 15 for converting input serial data
into parallel data, a parallel-serial converter 17 for converting parall el
data into serial data, a data storage 16 for exchangi ng data between the
serial- parallel converter 15 and parallel-serial converter 17. and a
timng controller 18 for receiving ckokk signals 1. 4 and synchro signals
2, 5 from -the transm ssion side device 21 and the reception side device

22, respect lyyflck 21, 4 GATM Qhld JANIDP (6 Afigi al Pigla @ ABLL kSt 1heD Bk 1 the

data storage us constitution digital audi o data phase

shi f1ing aPQgfiaht'ugid GatsORRedeolting affiitidegl Del ow Vhen

transnjtting au |o_data fromthe transm ssion si de devi ce 21 to the
reception side degpes 122a134,hene bRk ﬁ'{;ﬂ&'ﬁh dnd28¥cBitN§{paa] 2 ARAbut21nteNENe NY

the witing timng of data outputted fromthe transm ssion side

- 5- timing controller 18, and the serial data § is put into the serial-parallel
converter 15. From the reception side device 22, mdreOVer. the clock signal
4 and synchro signal 5 shoving the data reading timing are transsitted to
the digital audio data phase shifting apparatus 23, and put into the tising
controller 18.

The digital audio data phase shifting apparatus 23 jpdges the vriting
tining of seriml data 3 at the transmission side device 21 in the timing
controller 18, fros the clock signal 1 and synchro signal 2 entered from che
transmission side device 21, converts the serial data 8 into parallel data in

the serial-parallel converter 15, and once stores in the register of the data

storage 18.

At the same time, the timing controller 18 judges the data reading
tining of the serial data § at the reception side device 22, from the clock
signal 4 end synchro signal 5 entered from the reception side device 22,
converts the data stored in the data storage 16 from parallel to serial in the
parallel-serial converter 17, and sends out 8s serial data & to the reception
side device 22.

In this constitution, the serial data § transoitted fron the
transpission side device 21 is written into the data storage 18 {n order to
obtain the bit writing timing iato the data stofa;e 16 by the clock signal I,
and to synchronize the phase by defining a break in a specific bit ror by the

synchro uiﬁnal 2. and therefores by sending out the data read out from the
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device 21, and serial data 3 which is digital audio data are put into the
digital audio data phase shifting apparatus 23. Specifically, the
ciock signal 1 and synchro signal 2 are put into the timng controller 18.
and the serial data 3 is put into the serial-parallel converter 15. From

t he reception side device 22. noreover, Hye clock signal 4 and synchro
signal 5 show ng the data reading tlnlng are transmtted to the digital
audi o data phase shlftlng apparatus 23. and put into the timng controller

18. aIIEE sgb&g aycqxp gaéxa gﬁaﬁq Y Sdch ARRal 3t Uto2ehel m@sﬁoahe

witing timn e transm ssion side device 21 in the

timng cont rﬁké Qbyice: zi B 148 £ Rpdhod{ GBA! vierA Lo PRGN WP 1N of ot T e

fromthe transm ssion Si evice 21, converts the serial data 3 into

paral | el dat Goblysit i e S @;‘en&}gﬁ ef1e6 XM, (Bt d10f0he BIER 8 Lage 1N Lhe

regi ster of stora At same time, the timng
controll er 3\ %ﬂﬁf&r‘)hexﬂ'%ﬂ PCR b X: 'Aﬂmgsﬁftei Réne2El1yobapisyed & e L he
reception si evice'22. fromthée ¢ sl gnal and synchro signal 5

gnt ered fromgyfg, c6deeRbdudBtion dFsEhaY i t‘i@ &Zplmﬁqw@feh&y ih& dffitasd@tscds ign t he
ata storage 16 fromparallel to serial int paral |l el -serial converter
17, and sendgpelian@Getdy bfloné FideeOot datd)gs 1BOGEPT 2501 sec, which can be

practically ignored.

Thus. in this embodineat, by placing the digital mudio data phase
shifting apperatus 23 having the data storage 18 betveen the ttnnsuission'
side device 21 and reception side device 22 vorking independently from
each other, input and output of audio data betveen blocks are controlled by
the timing controller 18, on the basis of the clock signals 1, 4, sad synchro
signale 2, § of the trinsmission side device 21 and reception side device 22.
Accordingly, the writing timing of avdio data frow the transmissioa side
device 21, and the reading tiwing of audio data by the reception side device
22 cao be separated independently. and the phase deviation of audio data in
the serial data transmission can be adjusted.

(Enbodisent 2)

A gecond embodiment of the invention is described below by reference
to a diagraa.

Pig. 2 is a block diagram shoving a constitution of a digital audio
data phase shifting apparatus 24 in the second eabodiment of the invention.

In this esbodiment, same s in embodiment 1, the transsiaaion ¢ide

device élk is a PBX and the reception eide device 224 is & cordless

telephone set, and they are connected through a digital circuit by vey of the



si de device 22. In this constitution, the serial data 3
transmtted fromthe transm ssion side device 21 is witten into the data
storage 16 in order to obtain the bit witing timng into the data storage
16 by the clock signal 1. and to synchronize the phase by defining a break
in a specific bit row by the synchro signal 2. and therefore by sending
out the data read out fromthe

-6-  data storage 16 by the clock signal 4 and synchro signal 5 into.the
reception si®i&ifdypuldondata phasajahifting sppanstest2ded, when receiving. with
del ay of one specific bit row (generally called frane, but called one

pi ece of data herelm&fgel) the digiial PONic Jatacphase shDPIGhE apparatagy@der al | y
enpl oyed as the audio code nodul ati on system the sanpling frequency into
di gital data Go8pBisey 4, seriplipaealdel cenventerpiidc forotonvat ting SopitoseriaP dafer r |
sec. which can be practically ignored.- Thus, in this enbodi nent,
by pl aci ng t Hotelingraldel faga.oa crarallphescrial converter 17A for converting parallel

data into serial data, & data storage 16A for exchanging data between the
serial-parallel converter 154 and parallel-serial converter 17A, a counter 30
for counting the nusber of pulses of clock signal 1A of the transmission side
device 21A and clock signal 44 of the reception side device 22A, a detector 31
for deleting data, a date management unit 32 for detecting presence or sbsence
of data in the data storsge 16A, a data cowparator 33 for comparing data, a
domny output unit 34 for outputting dummy data into the data storage 184,
and a tizing controller $5.

¥hat this eshodiment differs from embodiment | lies in the
provision of means for preventing lovering of sound quality due to surplus
of audio data or lack or.audlo data in the data storage 16A, vhen the writing
tining of the audio data outputted from the trenswisaion side device 21A is
earlier than the reading timing of audio data entered into the reception side
device 22A, or in a contrary case.

In thus constituted digital audio data phase shifting apparatus, its

operation is described belot.

A synchro signal is transmitted in synchronism with a clock signal,
and supposing that the synchro signal 5A is sent out from the reception side
device 22A to the digital audio date phase shifting apparatus 24 at a rate of
1 pulse per 256 pulses of the clock signal 4A, in the counter 30, the timing

iomediately before reading of the reception side device 22A is set mt the



shifting apparatus 23 having the data storage 16 between the transm ssion
side device 21 and reception side device 22 working i ndependently from
each other, input and output of audio data between bl ocks are controll ed by
the timng controller 18. on the basis of the clock signals 1, 4. and
synchro signals 2. 5 of the transm ssiong side device 21 and receptlon si de
device 22. Accordingly, the witing timng of audio data fromthe

transm ssion side device 21, and the reading timng of audio data by the

reception si dedgifivid 258t82pelsd oPAne Qﬁﬁé@k?ﬂml ”QEPE{HQ%UH&"«:@E\HB“‘@! RAgse

deviation of audio data in the serial data transm ssion can be adj usted.
(Enbodi ment 2}1ock aignal 4R 1semera¢c@ma&dlemheﬂfcetzm ilsné/u%HEddon Igsthdec%%med

bel ow by reference to a diagram Fig. 2 is a block diagram
showi ng a consg,i whén € Gdmbar @if Giulsds a8 Ahe c16kA! amakua%s x%kuhfeawsrm?%?ws 24
I n the second enbodi nent of the invention. hi s enbodi nent,

same as in entipdcsmiter 30 dehds tNANGITI6H bOfali séetnede;\ahﬁgecamoumspﬁi and the
reception side device 22A is a cordless tel ephone set. and they are
connect ed t hr datebtor 8, gaddapresencelor abvenvevf Gitofddedata in the register of the
data stbrage I8A is investigated in the data management unit 32 provided in
the timing controiler 385, and if stored data is not present, the detector 81
detects that the reading of the receﬁtion gide device 22A is earlier than the
writing of the transmission side device 21A.

Likevise, by counting the number of pulses of the clock signal 1A
from the transmission side device 2IA in the counter 30, when the counter
30 detects that the trassaission side device 21A reaches the timing
immediately before writing, the counter 30 sends its motice signal to the
tizing controller 35 and detector 31. and presence or absence of stored data
in the register of the data storage 184 is investigated in the data
manageaent unit 32 provided in the tiwing costroller 85. and if stored data
is present, the detector 31 detects that the reading timing of the reception
side device 22A is delayed from the writing timing of the transaission side
device 21A.

In this vay, the digital sudio data phase shifting apparatus 24
detects in the detector 81 that the reading tiaing of thé reception side
device 22A is earlier than or later than the writing timing of the
transpission side device 21A, and the operation of the digital audio data
phase shifting apparatus 24 in each case is described belo.

First, when the reading timing of the reception side davice 224 is



-7- di gital audi o data phase shifting apparatus 24. In Fig. 2.
the digital audio data phase shifting apparatus 24 conprises a

serial -parallel converter 15A for converting input serial data into
paral l el data, a parallel-serial converter 17A for converting parallel

data into serial data. a data storage 15A for exchangi ng data between the
aerial -parallel converter 15A and paralTel “serial converter 17A. a counter
30 for counting the nunber of pulses of clock signal 1A of the

transm ssion si

devi ce 22A. a“dg’c"'écpﬂ é‘f "% ; dl‘&l ?ﬁ h%at?g%“ﬁ'ﬁ\g'?& a’gﬁﬁﬂéﬁil Sﬁ? |de
compar at or 394 s HLRFAHY g%'zg,edamf da‘alh&&“{i o kP iReghts ?’Sut?. ﬁSta
Curmy, e 2| 5o A o2 e 205t oo 2L U SOURENL B Shong,
Gata or | ack SoAciadrt, 9§ AFhedth BiRERCotHT dia T0Ta' G B el SyteBaTull g
tining of the 2y 3R aft Rl Gdet | Wi el BT 0, Vool 4R BR21A |
the data storage 16A outputs the dumny data preset in the dugay output unit
34 into the parallel-serial converter 17A through the data storage 18A.
This duamy data is specific data shoving the same sound is coatiguous, and
in the case of PCN system generally employed as the code modulation
system, for exasple, the previous outpui is used, or in the case of tSe
ADPCH system, it is 0001. Thus, even in compressed sudic signal, a
function is provided to prevent deterioration of sound quality.
On the other hand vhen the reading timing of the reception device
224 is later than the writing tising of the tramsmission side device 21A,
the audio data in & bit rov of 256 bits vhich is 2 piece of data written in
the phase of one synchro mignal 2A before stored in the dats storage lea; :
and the sudio data in a bit row of 258 bits to be written in the phase of the
present synchro signal 24 are cospared in the data couparator 33, snd the
changing quantities of the tvo pieces of audio data are compared in the data
comparator 33, and the result shoving thich one ie greater in the change
quentity is put into the detector 31, and the detector 81 deletes either
audio signal so that the detsrioration of sound quality may be gmaller.
Incidentally, in the data comparator 83, it is judged vhich onme is
greater in the change quantity vhen reproduced as sound, acd the one of the

sualler chapge quantity is deleted as the audio data shoving that a
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earlier than the reading timng of audio data entered into the reception
side device 22A. or in a contrary case. In thus constituted
dfgital audi o data phase shifting apparatus, its operation is described

bel ow. A synchro signal is transmtted in synchronismwth a clock
signal. and supposing that the synchro_ﬁbgpal 5A is sent out fromthe
reception side device 22A to the digital "audi o data phase shifting
apparatus 24 at a rate of | pulse per 256 pul ses of the clock signal 4A

in the count efe1d@ivel Puahé Fosnd id EOMIhwus! ¥ 0PCTiRsRad @2 dioRPardhy the pradewd i on
side device 22A is set at the

- 8- 248t h gy 85Mth utaaCithd BRtaCh Qg 16N ahd thOdudideddatdnivete qtored! ses
of the clock signal 4A in the reception side device 22A is counted. In

the counter pﬁ@enwz.erthﬁ R esedt 01 s AU b Be Qied el 1§ ORrSitamabn 4Ke r eaches
a preset val ue. t he counter 30 sends this notice signal to the timng

control | er 35pmRtbus &RIi6Jad, 31. and presence or absence of stored data in
the regi ster of the
Thus, in this embodisent, when adjusting the phase deviation by

placing the digital audio data phase shifting apparatus 24 in the
transaission route of audio data between the transmission side device 21A
and reception side device 22A, if the writing tising of the transsission
side device 2! is earlier than the reading timing of the reception side
device 23A, the previously stored audio data is present in the data storage
16A, and the present audio data cannot be stored, either avdio data is
deleted, or if the writing timing of the transeisaion device 21A is later
than the reading timing of the reception side device 224, to the contrary,
and audio data is not present in the data storage 18A, dumay data is
outputted, so that the audio data can be transaitted wvithout deteriorating
the sound quality. |

(Eabodizent 8)

A third esbodiment of the invention is described belov by reference

to a diagram.

Fig. 8 is a block diagram shoving a constitution of a digital ;udio
data phase shifting apparatus in the third embodimeat of the inventiom, in
shich sutual comaunications are realized. In Pig. 3. the digital audio data ;
phase shifting apparatus 25 éonpriaee..saie as in embodiment 2, a serial-
parallel converter I5B for converting serial data 3B entered fros a

transaission side device 21B into parallel data, s parallel-gerial converter



data storage 16A is investigaied In the data managenent unit 32 provided in
the timng controller 35, and if stored data is not present, the detector
31 detects that the reading of the reception side device 22A is earlier
than the witing of the transm ssion side device 21A Li kew se,
by counting the nunber of pulses of the ¢{aock signal IA fromthe
transm ssion side device 21A in the counter 30. when the counter 30
detects that the transm ssion side device 21A reaches the tining
i mredi at el y 3@ doe ommyeritheg patadlalodatacintgresiaiddata; # dotq storsgeyhéd fen t he
timng controller 35 and detector 31. and presence or absence of stored
data in theexchpngingrdath beteeanathe sardelrgeraldsl iconventasslibgandopenstlelne dat a
management unit 32 provided in the timng controller 35 and if stored data
i s present, w®kriadetopgerter A1B.dend @t duomn putpricuaidadh far evipubtingrdussie data
reception side device 22A is delayed fromthe witing tinmng of the
transni ssi onistaithe datd etoragenl6A. In addition. t thesdigijal sydiodadn inhpse alififdingat a
phase shifting apparatus 24 detects in the detector 31 that the reading
timng of theppasatyst 2Hfucthde compipesca xopntes &l fox spuntins ten spgbes oft han t he
witing timng of the transm ssion side device 21A. and the gﬁeration of
the digital anifes ofathe cluckstignsdi 1B frep Ak dransalssion side-device 2B qud
descri bed bel ow. .

clock signal 4B from the reception side device 22B, and it is intended to

detect the tining immediately befure writing of the transsission side

device 21B or the timing insediately before reading of the reception side

device 228, aad moreover, different from the second embodiment., detect the

tiaing at a specific moment before the timing immediately before reading

of the transmission side device 21B. In a dats ccaparator 43, furthermore,

for comparing the input and output data of the data storage 188, reference

data 47 to coupare vhen deleting the audio data is incorporated. Beaides,

reference numeral 46 is a detector in this embodiment, 42 i3 a dats

mansgewent unit in the embodiment. and 45 is a tieing controller in the i
eabodigent.

Heanwhile, Fig. § is a block diagram cosposed so as to realize mutual
compunications between the transmission side deiice 21B and reception
side device 22B, in which a sérial-parallel converter 15C, a data storage
16C, s parallel-gerial converter 17C, a duway output unit 344, a data
copparator 43A, and reference data 47A are constituted respectlvély same
as the serial-parallel converter 15B, data storage 168, parallel-serial
converter 178, dumay output uoit 34B, data comparator 43, aad raference

data 47A as described above, and heace operate similarly. The operation of



First, when the reading timng of the reception side device 22A is
-9- earlier than the witing timng of the transm ssion side device 21A
atdio data is not present in the data storage 16A at the timng
i mmedi ately before reading of the reception side device 22A. and therefore
the timng controller 35 issues a signal;,to output dummy data to the data
storage 16A as provisional data until next audio data is fed, and,
receiving this data. the data storage 16A outputs the dunmy data preset in
t he dunmy out plata (hypasaigsion firom tthe rpceplloicbidecdévite @8hterther tragamissilioough
the data storage 16A. This dummy data is specific data show ng the same
sound i s contitidedevicgndiB fm thisccomstbtusionrOpidoyes sane gerinrthe | Sramampsaiped as
t he code nodul ation system for exanple. the previous output is used, or
in the case offremehe ADmxuwissios side idevice 2160md fMception séde idevice B2Beanddn-
audio signal, a function is provided to prevent deterioration of sound
qual ity. this embodiment, therefore, only the transmission from the transsission
side device 21B to the reception side device 22B is described, and the
operation of data transmission from the reception side device 22B to the
transaission side device 21B is omitted.
That this esbodiment differs from the second embodimeat lies in the
constitution in shich not only the timing inmediately before writing and
reading of the transmission side device 21B and reception side device 228
'is detected, but also the timing at a certain moaent far hetoré is.detected.
snd the spall audio data not apparently relating to the communications is

deleted aggressively.

In thus constituted digital audic data phase shifting apparatus, its
operation is described below.

The counter 41 counts the nusber of pulses of clock signal 1B of the
transwission side device 21B, and detects the timing at a certain moment
before the timing ismediately before writing of the transmission side
device 21B, and the timing controller 45 detects vhether the audio deta
gstored in the data storage- 188 is present or not by the data sanagement
unit 42. 'In consequence, vhen audio data is-present in the data storage 188,
the detector {6 detects that the writing timing of the transaission side
device 2IB is earlier than the reading tiliau of the reception side device
228,

In such sethad of detection, at a certain sosent more than



On the other hand, when the reading timng of the reception device 22Ais
| ater than the witing timng of the transm ssion side device 21A. the
atdio data in a bit row of 256 bits which is a piece of data witten in
t he phase of one synchro signal 2A before stored in the data storage 16A,
and the audio data in a bit row of 256 bi§s_to be witten in the phase of
the present synchro signal 2A are conpared in the data conparator 33, and
the changing quantities of the two pieces of audio data are conpared in
the data coripeedintelydformndritheg of thé ttraimmissign wWide Hevive 218, gfethieer in t he
change quantity is put into the detector 31, and the detector 31 deletes
ei ther audi arstiggalizbny ohahe tthamsdbisdon aldd devicof21Bdsnehrdim titap thay be
smal | er. Incidentally. in the data conparator 83. it is judged
~ whi ch one is regtingttdnidgnot lthe cheapgionquidet deviceVith thepawtiooisda 29 wowridtemnd
the one of the smaller change quantity is deleted as the audio data
- showi ng t hat and reference data 47 incorporated in the data comparator 43 ane)compared.

relatively sane sound is continuous. O. instead of conparing the previous
and data shoving small sound not affecting the speech is deleted.

As a result of comparison vith the reference data 47 in the data
couparator 43, if not deleted, at the timing inmediately before sriting as
showvn in the second embodiment, by comparing with the sudio data stored in
the data storage 168, either is deleted.

As the reference data 47, if the audio data to be compared is not
coopressed by coding such as PCH systew, data shoving quiet state is
stored in the dgta storage 1688, and if the audio data to be compared is
compressed by coding such as ADPCH system. data shoving continuity of |
nearly same sound is stored in the data storage 16B.

In the case of detection of timing iwnmediately btefore writing of the
transmission side device 218, or timing iwnedistely before reading of the
receﬁtion ;ide device 22B, the operation of the digital avdio data phase
shifting apparatus 25 is same as the operation ehowvn in the secoud
eabodizent.

According to the function of this egbhodiment, therefore, when the
writing tininz of the transmission side device 21B is earlier than the
reading fiuing of the reception side device 22B, when deviation is small,
data shoving small sound not relating to speech is déleted aggressively, and
then small sound could not detected and the deviation increased, if data

shoving small sound is not fed, comparing vith the stored dats, either is



-

audi o data stored in the data storage 16A and the audio data to be stored

presently,

the present audio data nay be eventually overwitten on the

previ ous audi o dat a. Thus in this enbodi nent, when adjusting the

phase deviation by placing the digital

24 in the

audio data is

audi o data phase shifting apparatus

_ transm ssion route of audi o _daja between the transm ssion side
device 21A and reception side device 22A. if the witing timng of the
- transmission side device 21 is earlier than the reading timng of the

- reception siqRiefaYigectid2 Athe dtind (EMiity Sy not Weteriatuteo data is present in
the data storage 16A. and the present audi o data cannot be stored, either

21A is later than the reading timng of the reception side device 22A,

the contrary.

- data is outputted. so that the audio data can be transnmtted without
deterioratingg 4 Reagragnd quality. (Enbodi nent 3) Athird

enbodi ment of the invention is described bel ow by reference

Fig. 3 is a block dijgoriis shsochdisgrad shbvingtd constitutich gof taadightali audio

data yhise shifting spparatus in the fourth embodiment of the invention. in

which the digital audio data phase shifting apparatus 26 comprises., same as

in the prior art, a serial-parallel converter 15D for converting input serial

data into parallel data, a parallel-serial converter 17D for converting
parallel data into serial data, a data storage 18D for exchanging data
betveen the serial-parallel converter 15D and parallel-serial convertfer

1D, a counter 30D for counting the number of pulses of clock signal 1D of a
transmission side device 21D and clock signal 4D of » reception side device
22D, and & dummy output unit 34D for outputting dumay data into a data

storage §53.

Added or modified structures in the enbodilent are described belov.

Reference numeral 51, 52, 53 are data storages connected in series

for storing plural pieces of data, 54 is a detector in this embodiment, 85 is

a data management unit in the eahodipent, 56 is a data comparator in the
evbodiment, ead 57 is a timing controller in the embodiment.

In thus constituted digital audio data phase shifting apparatus, its

operation is described below,

As shown in Fig. 4. the plural data storages 51, 52. 53 are connected

in series, and vhen all storages are eampty. the audio data written into the

data atorage 51 froam the transmission side device 21D is sequentially read

del etpaBodifénti §) the writing timng of the transmi ssion device

to

and pysi@h dabadindotnef thé daseiitidnonié lesciibed bélov ageretbrencelunmy

to a diagram



data phase shifting apparatus in the third enbodi nrent of the invention, in
whi ch nutual conmunications are realized. In Fig. 3. the digital audio data
" phase shifting apparatus 25 conprises, same as in enbodinent 2. a serial -
paral |l el converter 15B for converting serial data 3B entered froma

transm ssion side device 21B into parallel data. a parallel-serial

converter 17B for converting‘garhllel data into serial data. a

. data storage 16B for exchangi ng data between the serial-parallel converter

15B and par abt€land vgétteal ing candethiecaudio Hatmiie excliinged) botreiitheisidrages. f or
outputting dummy data into the data storage 16A. In addition. the digital

audi o data plardaestup tionthe dytaadtatage 25 fIhat hiar ifomgdise sleta ds motirpresesd] for
counting the nunber of pulses of the clock signul 1B fromthe transm ssion

si de device 2dBifnldic otk icing0Presdidt finothet detar sioengei tmasiede sdage ce 22B,
and it is intended to detect the timng imedi ately before witing of the
transm ssi on(sicdptionecaide ale@ilid 28D side). isnchnguptonduda sitetage bisf desdguedatt neadof
the reception side . .
in the data in a front stage (transmission side device 21D side). Accordingly,
if empty data occurs due to phase deviation hetveen the transmission side and
reception side, the sudio datas is stored, as being packed to the rear stage

side, in the storages 51, 52, 583.

If the writing timing of the transmission side device 21D is earlier
than the reading tiiing of the reception side device 22D, and there is no
gtored datm in the data storages 51, 52. 53, the output of the dumay data ia
pade into the rearmost stage side data storsge §3.

Thus, in this embodiment, having the buffer function against deviation
of timing betveen the transmission side device 21D and reception side
device 22D by exchanging the audio data vritten in from the tramsmission
gide device 21D by the plural dﬁtn storages 51, 52, 53, it is possible to
suppress the frequency of output of dumsy data and deletion of audio data
for preventing deterioration of sound quality, as shown in the second and
third eabodiments, vhen the deviation of clock signals 1D, 4D is large

betveen the transmiasion side device 21D and reception side device 22D.



device 22B. and noreover, different fromthe second enbodi nent. detect the
timng at a specific nnnent before the tim ng i nmedi at elyy—before-readi-ng—
of the transm ssion side device 21B. In a data conparat Offpi s’i ﬁuréegeﬁmcg

for conparing the input and out put data of the data stora

. data 47 to conpare when deleting the audig data is |ncorp

reference nuneral 46 is a detector in thIS enbodi nent .

. managenent unit in the enbodinent, and 45 is a timng controller in the
~enbodi ment.  yEAT 18 cLAME@MRi e, Fig. 3 is a block diagram conposed so as to
“realize nutual conmunications between the transm ssion side device 21B and

reception side deV'lceAzﬁliitdlnndM"bQllat@pﬁﬁe' aHliT P ’%Hpﬁhtﬁpfé\iﬁfﬂ@fng15c a
data storage 16C, a parallel-serial converter durmy out put unit

- 34A. a data conpar gédal4éfall@D oA BIngNdeanél ToR rédeiv g asdib datts ehCéted
" respectively same as the serial-parallel converter 15B. data storage 16B.

paral | el -seri gdop €eNtARSI6sibale1de WFWerah] Qbta WA con¥éFtingAndo GEFE126 R URES, 43.
. and reference data 47A as descri bed above, and hence operate simlarly.
The operation of data storing means for vriting in and storing temporarily the amdio
data as'parallel data from the serial-parallsl converting means,
parallel-serial converting means for reading out asdio dats as
parallel data fron the data storing means and converting again into serial
data snd sending out to the reception side, and ‘
timing control means for receiving a first clock signal and a first
synchro signal fron the transaission side and a second clock signal and
second synchro signal frow the reception side, and controlling the writing
and reading timing of audio data in the difa storing seans.
" 2. A digital audio dats phase shifting epparates of claia I, further
comprising:
counter weans for counting the number of pulses of the second clock
signal outputted from the reception side, and detecting the timing
immediately before the'reading tining on the basis of the second synchro
signal at the reception side, and
a dumpy output unit for storing the audio data being resd out frou.
the rated storage means directly in the data storing means on the basis of
the second synchro.aiznal.
therein the timing control wesns judges if audio data is present or
not in the data storing weans at the tising iumediately before reading at

the reception side detected by the counter means, and, if audio dats is

| T '
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“the transm ssion

~

-12-

data transni ssion fromthe reception side device 22B to the

transm ssion side device 21Bin this constitution is t eplagedt he
transm ssion fromthe transm ssion side device 21B. an [ _ e
device 22B. and in- this enbodinent, therefore; only t from

descri

side device 21B to the,reception side device 22B is

bed, and the operation of data transm ssion fromthe reception side

. device 22B to the transm ssion side device 21B is omtted.

- this enbodi nebsélit] ftheSsane AF tHeCawes Fath dubmdtar tionl tirsddta dtacing weans

What

constitution in which not only the timng i mediately before witing and

readi ng of thenh ReFIEus Hied 161 iepiterd Eeon’ L Ay’ QXGPS Ui, Si de device 22B
. i.s detected, but also the timng at a certain nmonent far before is

det ect ed,

' bel ow.
1B of the

certai n nonent

ed, and the ali d84daP addiooddial piapd Sheftlihy ap@iratusngl thaibhy further
~communi cations is del eted aggressively. : In thus constituted

digital audi o cggdrdgidgase shifting apparatus, its operation is described

The counter 41 counts the nunber of pul ses of clock signal

-

transm sofitesi déand Tyl ¢ountiny theGustRireslt pulisbe of i tienmpcodd elock
outputted from the reception side, and detecting the timing immediately
before the reading timing on the basis of the second synchro eignal at the
reception side, and .

dugay output ieans for outputting dummy data to the date storing
means,

vherein the timing control aeans, when it is known from the counter
means that the reception side is at the timing immediately before reading,
judges if audio data is present or not in the data storing means, and, if
audio data is absent, dummy data is outputted from the dummy output means to
the data storing means.

4. A digital sudio data phase shifting apparatus of claim §.

vherein the dumay data outputted fros the Aunny output mesns is
data shoving that eawe sound is continuous.

5. A digital audio data phase shifting apparatus of claim 1, further
comprising:

counter means for counting the number of pulses of the firat clock
signal outputted from the transsission side, and detecting the timing
imsediately before the writing timing on the basis of the first synchro

signal at the transuiasion side,

vherein the timing control means judges if audio data is pregeat

e

e [




before the timng inmediately before witing of the transm ssion-s+de
device 21B. and the timng controller 45 detects whet her quggmg_ g%@

stored in the data storage 16B is present or not by 't o
unit 42. In consequence, when audio data is present in miﬂ ge
si on
Ing timng of the reception side

+ 161, the detector 46 detects that the wrigting timng o
side device 21Bis earlier than the read

~device 22B, I n such nethod of detection, at a certain nonent nore

. than or not in the data storing means at the tising isuddiately beToPsiiwiitehy

- before witing of the transm ssion side device 21B. if the witing timng

of the transngssgieotrdnaffasiisl sida datBeied 1B0tAd CountéieBednbf and) @8CHydPo t 1 M ng of
. the reception side device 22B, the audio data to be witten and reference
- data 47 incordagi diseresent!, htheOfidio A8t ofdilentlyliridten seopdingto theafitstat a

- showi ng small sound not affecting the speech is deleted. As a

- result of corgyachirdosignal intthe datd ateriag sdadsaisl Gvervritten @at the audio data

previously written according to the first synchro signal.

.8. A digital andio data phase shifting apparatus of claim 1., further
couprising:

counter means fof counting the nuaber of pulses of the first clock
signal outputted from the transmission iide. and detecting the timing
ismediately before the writing timing on the basis of the first symchro
gignal at the transaission side,

data comparing means for comparing the audio data already stored in
the data storing mesns, and audio data to be stored presently, and

detecting timing for deleting unvanted sudio data as a result of
cooparison in the data couparing means.

vtherein the timing control means, when it is known fros the countér
weans that the transmission side is at the timing iumediately before
vriting, judges if audio data is present or not in the data storing means,
and, if audio data is present. it is coapared with the audio datas received

~ presently in the data compering uweans. and the unwanted date is deleted by

the detecting means.

7. A digital audio data phase shifting spparatus of clais 6,

vherein the data comparing means compares the change quantities
when the audio data slremdy stored in the data storing means and the audio

data to be stored presently are transformed into scund, and the one smaller

THIS SHLH HAS [{_:m
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conparator 43. if not deleted %t the tinmng i mediately before witing as
shown in the séﬂuﬁﬂwT by conparing with the audio data stored in

the data storage mt del et ed. As the reference data 47.
i f the audi o dat d is not conpressed by coding such as PCM

system data show ng quiet state is storg in the data storage 16B and if
‘the audio data to be conpared is conpressed by codi ng such as ADPCM
- system data showing continuity of nearly sane sound is stored in the data

storage 16B. j; the change'qidn®itGoe defetdft €Ction of tinming i mediately before
witing of the transmsmon side device 21B. or timng inmediately before

readi ng of the recgptifog;giseastay sf‘u@aéﬁﬁ%o bR o hgerts Oft t1asn 4, Otvrther

audi o data phase shifting apparatus 25 is sane as the operation Shown i n
the second eghpdismmp! - According to the function of this
enbodi nent. therefore. when the witing timng of the transm ssion side

device 21B is earli ghudt@RhebdiCror EGL{ME &nmmepfoftmsésesxe&héq ratl EfocgeVi ce

22B. when deviation is small, data show ng small sound not relating to
speech i s del pigad] AUEFRISI YRwY thed BrhnsHHRBTouS GEle] ﬁe%demg&d mhﬂetﬁﬁmd

and the deviation increased. if data show ng smal | sound is not fed
conmpari ng w t hefolhe thé aiethgdninadistelynbéfoké the writing timing on the basis of the
first synchro signal at the transwission side, ‘
| data comparing means having reference datz for comparinz'tith the
audio data receiving at the timing detected by the counter neans, and
detecting means for deleting audio data judged unnecessary hy the
data comparing neans,
vherein the timing control means, when it is known from the counter
seans that the transmission side is at a specific tining bgfore the writing
tining, judges if awdio dats is present or not in the deta storing means, end,
if audio data is present, the audio data received at the timing detected by
the counter means is cospared vith the reference data in the data
comparing weans, and if the audio data is not neceasary, it is delated by the
detecting ngans.' |
8. A digital audio data phase shifting apparatus of claim 8,
vherein the reference data used in the data comparing mesns is data
shoring quiet state when the audio data is coded by the PCH method, and is
data shoving nearly same sound is continuous when coded by the ADPCE
method. | |
10. A digital avdio data phase shifting spparatus of claim 8,

vherein the received audio data and the reference data are compared
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-:14 - del eted. so that the sound quality may not deteriorate.

(Enbodi nent 4) A fourth enbodi ment of the invention is described
bél ow by reference to a diagram Fig. 4 is a block diagram

- showing a constitution of a digital audio data phase shifting apparatus in
- the fourth enbodinent of the invention._ La _which the digital audio data
phase shifting apparatus 26 conprises, same as in the prior art, a
serial-parallel converter 15D for converting input serial data into

" parallel datgy tfe Ratélchfiar by béins GANteRhs O théLhaRfe GEUNEELY. i i@ theasml | el
. data into serial data, a data storage 16D for exchanging data between the

 serial - par al §f11&09% Shk Sha bl tyoisadéReeri al converter 17D, a counter
. 30D for counting the nunber of pulses of clock signal 1D of a transm ssion

~side device 21D angy.cl pcdighiadneidict Bats prase ¥hepting uppérdeusiericleia 22D, and a
- dummy out put unit 34D for outputting dummy data into a data

therein the data storing means is arrayed by comnecting a plurality of
storing means in series.

12. A digital sudio data phase shifting apparatus of claiam 1i.

vherein the andjo data wvrittes in from the stor'ins wgeans of the front
stage of the plurality of storing meaas connected in series is otoréd in the

storing means arranged in the front stege direction sequentislly froa the

storing means of the reersost gtage.

- This Sheet Has Been Rvﬂlaced
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storage 53. Added or nodified structures in the enbodi nent are
descri bed bel ow. Ref erence nureral 51, 52, 53 are data storages
connected in series for storing plural pieces of data, 54 is a detector in
- this enbodinent, 55 is a data nmanagenment unit in the enbodinent. 56 is a
data conparator in the enbodinment. and 57 is a timng controller in the
enbodi nent . In thus constitutedig gital audio data phase shifting
~apparatus, its operation is described bel ow As shown in Fig. 4.
“the plural data strégages 51. 52. 53 gare connected in series, and when all

- storages are enpty. the audio data \ngtten I nt Q<™ data storage 51 from

the transm ssion side device 21D |s-=quuent| i out and
~written in and the audio data is e@ﬁan@bd betdRE e torages. and sent
. up to the data storage 53. That isi @ Bf auy 5 N esent. and if
- audio data’'is not present in the datcaustor A ' e
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freception si de device 22D side). such enpty data storage is designed to
“fead in the data in a front stage (transm ssion side device 21D side).

Accordingly. if enpty data occurs due to phase deviation between the
transm ssion side and reception side. the audio data is stored. as being
packed to the rear stage side, in the storages 51, 52. 53. If the

witing timng of the transm ssion side2f#evice 21D is earlier than the
readi ng timng p{‘_t@e reception side device 22D, and there is no stored

data in the data storages 51, 52. §3, t he out put of the dummy data is nmade
into the rearnpst stage side data stegage 53. hus, in this

enbodi nent, having t SATAFPNRRT I NI L da0RY
the transm ssi on sidg device 21D and r i '
exchangi ng the audi ee

ata witten in fromthe [ransm ssion - side devi€e 21D
by the plural data S'z rages 51. 52, 53, it is possible to suppress ¢
frequency of output :p{ dummy data and del eti @gg,of audio data for e
preventing deterior&@jon of sound quality, a5 !shovvn in the second an

third enbodi ments, Wwhen the deviation of CI@E signals 1D, 4D is largg

bet ween the transm %;5 on side device 21D anc%.r‘aception si de device 28
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conpri si ng:

paral | el data,

tenporarily the audio data as parallel

converting neans,

the audio data as parallel

converting agg.nginto serial data and iii)
timng control
and a first synchro

si de,
si gnal

and

VAT IS CLAIMED | S:

serial -parall el
data entered froma transm ssion side as seri al

1

A digital

data and

audi o data phase shifting apparatus
converting neans for

recei ving audi o

data storing neans for witing in and storing

par al

| el -seri al

neans for

*a
[
nd

\

)

ta fromthe
converting neans for
data fromthe data storing neans, ii)
sending out to a reception

receiving a first clock

)

converting into

serial -parall el
readi ng out

Digital audio data phase shifting apparatu344!25
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<
signal fromthe transm ssion side and a second clock signal and second

synchro signal fromthe reception side, i) controlling a witing
timing of the audio data to the data storing neans based on at |east one
of the first clock signal and the first synchro signal, and i)

controlling a reading timng of the audio data fromthe data storing nmeans
based on at Ieast one of the second clagk signal and the second synchro

si gnal . di gital audi o data phase shifting apparatus of claim
1, further coon|% ﬁ couat er neans for counting a nunber of pulses
of the second clock S|gnal . S|de and
- 17 - detecting a furghe fe—1E I m ng
on the basis of the segphd synchro sitgns :
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afdunny outbut unit for storing the audio data read 0
- storage neans directly in the data storing neans on)ftL
second synchro signal, wherein the timng contrgl

audio data is present in the data storing nmeans at (hofuirike:

i mredi ately eadi ption side det ect ed by the counter
~ means, and, ‘?ﬁém @gtﬁﬂpgﬁlé‘%lﬁft he sanme audi o data output fromthe
- date storin ' | ' t r A unit.
5 A ar gt ¢ FIERERY G BBNTIONTDICHIAL RUDIL BRTA PASETRHERTING, )

- conpri sing: counter neans for counting a nunber of pul ses of the

- second cl ock out putthé tgingheontRALEY ireckitéels . c135% sfiftia® Clnlt NP sydehbd! Wi Sl
timng inmediately before the reading timng on the basis of the second

synchro si gnadtpattedfrohes @pins@ivsisi J8de dddce, and aCd16BY aPiiall Uind " IFSchts"
- outputting dummy data to the data storing neans,

signal outputted frosm a reception side device, and detects a vriting timing

of the transmission side device from these signals, therehby once storing the
audio data, which is serial date, into a data storage through a serial-
parallel coaverter, or detects a reading timing of the receptio:_: side device
of the timing controller, thereby outputting the audio data stored. in the data
storage as seriel data through the parallel-serial converter. In' this
constitution, adjusting deviation of phase between the devices, audio data

can be transwitted.

-
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wherein the timng control nmeans, when it is known REPbACEM&ﬂGb

~that the reception side is at the further tlning i Iately bef of
reading, judges if the audio data is present in the daéeuﬁAqum reans,
and, if the audio data |s absent, -dummy data is oyt dqut~fromt u

out put neans ﬂﬁiﬁﬁ&s -
18 - fﬁ&m%ﬁ phase shifting apparat us of claim3

wherei n t he 4epy @‘aﬁ"ﬁEogg\EHngétdelﬁgTﬂHﬂlgngl ot RPX PRASE SHIFANG

i ndi cating a conti nuous audi o data phase
shifting apparatus of claim1, furt er conpri sing: counter neans for

counting the numberheftiniu Sceﬁtxsmert Frelvdasi cTockCkighaDRAd aObiughifo Bigadlt he
transm ssion side, and detecting a further timng inmediately before the

outputted froas a transwission side device, and a clock signal and a syachro

signal outputted from a reception side device, and detects a writing timing
of the transmission side device from these signals, thereby once storing the
sudio data, vhich is serial data, into a data storage through a serial-
parallel converter, or detects a reading timing of the reception side device
of the timing controller, thereby outpetting the audio data stored in the data
storage as serial data through the parallel-serial converter. In this
constitution, adjusting deviation of phase between the devices, amiio data

can be transoitted.

Figure 1.



: , REPLACEMENT SHEL (S 5G_
writing tilmhPesuriptiba l_pa@ads’bfo thedf.i.nsy synchro signal at the

transm ssifosldels) aguhﬁéaj@mgha>{l11ng control neans judges if the
audi o datiafi Erm@@@,@t pbﬁb«i.ﬂ?tdj h@edst Or{ng means at the further timn

i medi at elly thafeirgtW i: bhad efd 6tdl’ans i ssion side det ecttbsEijutenghee
counter ngans, and, if the aud| c:k&a |1§ -present, the audi o1dalunepi898nt|y

witten acc q ofsignal in the data storing neans is
overwitten- QQIE m aprevithusly witten according to thg first
- synchro sig |g|tal audi o data phase shifting apparatus of
claim1, Q%grléoﬁ%ﬁgpﬂp‘lg counter neans for count| ng a nunber of
pul ses of t he rst I ign p. and
detecting a furt ér tlﬁm néﬁaﬂ ?uc:ﬂ:f a%t% ?%%Ee vvr|t| Egs%ﬁhz% on the
basi s of thg EE?E rc,%nchro si gnal at the transm ssi on 'si de, dat a
conpari ng rrean onparing the audio data already stored in the data

storing neans, agdrfiditp8rallel converting means for receiving audio

data entered from a transmission side as serial data and
converting into parallel data,

data storing means for writing in and storing
temporarily the audio data as parallel data from the
serial-parallel convetting means, |

parallel-serial converting means for i) reading out
the audio data as parallel data from the data storing
means, ii) converting again into serial data and iii)
sending out to a reception side, and

timing control means for

i) receiving a first clock signal and a first synchro
signal from the transmission side and a second clock
gignal and second synchro signal from the reception side,

ii) controlling a writing timing of the audio data to

the data storing means based on at least one of the first

clock signal and the first synchro signal, and

iii) controlling a reading timing of the audio data

from the data storing means based on at least.  one of the

second clock signal and the second synchro signal.

2. A digital audio data phase shifting apparatus of
claim 1, further comprising:
' counter means for counting a number of pulses of the

second clock signal output from the reception side, and

JR—
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audio data to be stored presently, and

Substitute sheet" - 19 - 12 June
1998 det ecting nmeans for del eting unwanted audi o data a%F_a result of
the conparison in the data conparing neans, wher ei n t RUDstitytesshestt r of

means, when it is known fromthe coun®dr -means that the trahdnuns $898i de
brecent 1 SAECHLARTBoEREEnNE A uniBg et 1% R to e, the Fenbianghe. it
Conpar | g mEARLNS ' B e RARkhieh Ha 1SpESHE) EVEGREY EROL Bt (4R means.
&heréiﬁlghé%éggg %%ﬁﬂ%&?ﬁghﬁégnzhLLELQ?egpgagﬁ;ﬁanfqUSL?:P}be the audio

data when the augdi g,ffl2 cRicpBRdYmit! Hord dtibdifly dale? sidiid atBaRsadnd the

further audio
out from a rated storage means directly in the data

storing means on the basis of the second synchro signal,

wherein the timing control meéns judges if the audio
data is present in the data storing means at the further
timing immediately before reading at the reception side
detected by the counter means, and, if audio data is
absent, the same audio data output from the date étoring
means a previous time is output from the dummy output
unit. |

3. A digital audio data phase shifting apparatus of
claim 1, further comprising:

counter means for counting a number of pulses of the
second clock output from the reception side, and detecting
a_further timing immediately before the reading timing on
the basis of the second synchro signal at the reception
side, and

dummy output means for outputting dummy data to the
data storing means,

wherein the timing control means, when it is known
from the counter means that the reception side is at the
further timing immediately before reading, judges if the
audio data is present in the data storing means, and, if
the audio data is absent, dummy data is output from the

dummy output means to the data storing means.
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data to be stored presently are transforned into sound, and one of the
audi o data already stored and the further audio data to be stored having a
smal | er change quantity is deleted. 8. A digital audio data phase
shifting apparatus of claim1, further conprising: couhstituteshget f or
counting a nunber of pulses of the frr¥8 clock signal outputl2dunettd98
transm ssion side, and detecting a_specific tim ng%l nredi ately before the

witing timng dh t hed badpdtad t#edier phaggncapbfsigaalappanatals of

transm ssi on _si de, data conp ns havin ref erence data for
conpari ng Wit ime3 audits o, the t%é‘“‘f“%mq’f?gt oM Hehe oBHIEY neans, -
and

output means is data 1ndlcé%1ng a continuous sound.

5. A digital audio data phase shifting apparatus of
claim 1, further comprising:

counter means for counting the number of pulses of
the first clock signal gutput from the transmission side,
and detecting a__further timing immediately before the
writing timing on the basis of the first synchro signal at
the transmission side,

wheréin the timing control means judges if the audio
data is present in the data storing means at the further
timing immediately before writing of the transmission side
detecfed by the counter means, and, if the audio data is
present, the audio data presently written according to the
first synchro signal in the data storing means is
overwritten on the audio data previously written according
to the first synchro signal.

6. A digital audio data phase shifting apparatus of
claim 1, further comprising:

counter means for counting a number of pulses of the
first clock signal output from the transmission side, and
detecting a_;ux;hg;_timing immediately before the writing
timing on the basis of the first synchro signal at the
transmission side,

data comparing means for comparing the audio data
already stored in the data storing means, and further

audio data to be stored presently, and
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detecting neans for deleting audio data judged unnecessary by the data
conpari ng neans, wherein the timng control neans, when it is known
fromthe counter neans that the transm ssion side is at the specific
timng before the witing timng, judges if the audio datadvRkstiute sheet n
the data storing means, and, if the aulfo data is present, tleJuneil®%fhta
received at the timng detected by the counter neans_is ¢onpared with the

reference data i F94% ReaRs i .G fpwanied audie odatRa2Ps not

necessary, it is | et by the _detect.ing.,ne - 9. A.digital audio data

phase shi ft PhdFSSpd STLERR CERTREST i1 thy dAla, CIPATARg: BRe8=dat a_used

I n the data conpapl . | | a oW a i when

the audio datai%?%ﬁ%ﬁ%?ﬁgga#£%$§§ g%ﬁ%%ogbh%FggVon 12 ﬁ%tﬁ%ﬁ%ﬁandii)

Adapt; ve D FEaronis CORRETY AR ERp gt AR WERTe CogClcEY An
the timing immediately before writing, judges if the audio

data is present in the data storing means, and, if the
audio data is present, it is compared with the fuxrther
audio data received presently in the data comparing means,
and the unwanﬁed data is deleted by the detecting means.

7. A digital audio data phase shifting apparatus of
claim 6, |

wherein the data comparing means compares a_ change

quantity of the audio data when the audio data already
gstored in the data storing means and the further audio

data to be stored presently are transformed into sound,

and one of the audio data already stored and the further

audio data to be stored having a smaller change quantity

is deleted.

8. A digital audio data phase shifting apparatus of
claim 1, further éomprising:

counter meané for counting a number of pulses of the
first clock signal ogutput from the transmission side, and
detecting a specific timing immediately before the writing
timing on the basis of the first synchro signal at the
transmission sidé,

data compafing means having reference data for
comparing with the audio data at the timing detected by

the counter means, and



10. A digital audio data phase shifting apparatus of claim8, wherein
the received audio data and the reference data are conpared in the data
conparing neans in ternms of a change quantity, and one of i) the audio
data already stored and ii) the audio data to be stored haBubgtitutesimleter
change quantity is del eted. 11.-Adigital audi o data phezgupbki 19989
apparatus of claiml, - 21 - wher ei n

t he data storing dekaeting amegysl for cdededtingg - avdior abaty ofiudgedi ng
means in series. 12. A digital audio data phase shifting apparatus of
claim 11, UNNEGRSIAYY thie R PIePWRaRine Wea¥Somthe storing means of

a front stage of the plur Iitg,ot storin% ans ) )
) wherein the timing cont¥ol means, when it is known

from the counter means that the transmission side. is at
the specific timing before the writing timing, judges if
the audio data is present in the data storing means, and,
if the audio da;a is present, the audio data received at
the timing deteéted by the counter means is compared with
the reference data in the data'comparing means, and if the
audio data is Ynot necessary, it is deleted by the
detecting means.
9. A digital audio data phase shifting apparatus of
claim 8,

wherein the reference data used in the data comparing

means is one of i) data showing a quiet state when the

audio data is coded by a Pulse Coded Mocdulation (PCM)

method, and ii) data showing a substantially identical

continuous gound when coded by an Adaptive Differential

EQM_LADPCMI method.

10. A digital audio datajphase shifting apparatus of
claim 8,

.wherein the received audio data and the reference

data are compared in the data comparing means in terms of

a change quantity, and one of i) the audio data already

stored and ii) the audio data to be stored having a

smaller change quantity is deleted.
11. A digital audio data phase shifting apparatus of

claim 1,
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connected in series is stored in the storing nmeans arranged in a front
stage direction sequentially fromthe storing neans of a rearnost stage of

the plurality of storing neans. 13. A digital audio data phase
shifting apparatus of claim1, wherein said witing tini ndPulsitdta sheet
reading timng are different from one 2dnct her. 12 June 1998

wherein the data storing means is arrayed by
connecting a plurality of storing means in series.

12. A digital audio data phase shifting apparatus of
claim 11,

wherein the audio data written in from the storing
means of a front stage of the plurality of storing means
connected in series is stored in the storing means

arranged in a front stage direction sequentially from the

storing means of a rearmost stage of the plurality of

storing means.

13. A digital audio data phase shifting apparatus of

claim 1, wherein said writing timing and said reading

timing are different from one another.
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