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TITLE OF THE INVENTION 

DIGITAL AUDIO DATA PHASE SHIFI'ING APPARATUS 

BACKGROUND OF THE INTENTION 

The present invention relates to a digital audio data phase &bitting 

apparatus used in transmission of audio si1nala bet•een terminal device• 

connected to a di1ital circuit network aucb aa ISDN (inte1rated aervicea 

di1ital network) and LAN (local area network). 

Transmlaaion of di1ital data baa receatl1 COiie to handle audio 

and video information, and as the diaital circuit networks auch as 

private LAN are spreadinc widely. the interface of ter1in1l devices 

connected to circuit networks are diaitized, and connections tith circuit 

netYorka can be realized more easily than before. 

In a conventiQnal trans1ission method, it raa general to traaamit by 

bundlilll a specif le quantity of data as one unit. and as a real-ti•e 

communication method of audio data bet~een terminal devices, aain1 one 

device as the master aide and the other device aa the slave aide, audio data 

was transmitted by 1ynchroaizing the input ti•illl of the slave side with 

the output ti1ia1 of the 1aster side. 

As the slave side, ho1ever, a termimal device of hi1h performance, 

such aa cordlea& telephone. bavinc a hisher precision than the precision of 

reference clock of the device functiooina as the 1aster side has been 

introduced. and therefore to maintain the conventional syachronoua 

transmission. it has been required to enhance the clock preciaion of the 

1aster side and hence install expensive parts. Or. then connecting a 
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performance terminal device such as cordless telephoae newly to an exiting 

circuit network. it is difficult to synchronise between the master side and 

slave side because the clock precision is dif!ereat. All these probleaa are 

caused because of the s1nchroaoue system thich is intended to traa11it ail 

data completely. 

By contrast. such problems are solved in the asynchronous ayste•. 

However. since tbe master side and slave side are 1ariina: at a 1utually 

independent timina. different problems occur unless the clock of each 

reference timing is accurate. For example, then 1 reference oecillator with 

freqoeucr precision of 100 ppm is used at the master aide. tr1n1•i11ioo of 

l aillion pieces of data results iA data ahortaae or aurplua of 1axi1u• 100 

pieces. aod in the PCI (pulse coded modulation) or ADPCI (adaptive 

differential PCI) 1enerallJ used aa code mad1lation syste•. sound 1kippin1 

or noise of about 125 ~see occurs periodicallr at a rate of about once in 

every second. which was very irritatin1 to the user. 

SUllARY OF TDE INVENTION 

To solve the above problems, it is hence a primary object of the 

invention to ~rovide a di&ital aadio data phase shitting apparatus Gapable of 

transmitting digital modulated aadio ai1nals bet•een asynchronous devices 

without deterioratin1 sound quality. To achieve the object. the invention 

provides a digital audio data phase shitting apparatus co•priain1 aerial­

parallel converting •eana for receivin1 audio data entered fro• the 

trana•iaeion aide as serial data and convertin1 into parallel data. data 

storin1 means for 1ritin1 in and atorin1 temporarily the audio data as 
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parallel data from the serial-parallel convertin1 1eana. parallel-serial 

converting means for readiaa out audio data aa parallol data fro• th~ data 

storing means and convertin' again into serial data sad 1endin1 out io the 

reception aide, and tieing control means for receivia1 a first clock signal 

and a first synehro si1nal from the transmission aide and a second clock 

signal and second synchto signal from tbe reception aide, and cantrollin1 the 

writing and readias ti•in1 of audio data in the data storing means. 

In this constitution. 1hea traoeaitting digital data between devices 

working iadependently from each other. by •ritiDI into the data 1toria1 

means on the basis of the f irat clock ai1nal and first aynchro signal at the 

traas•isaioo aide, and reading out of the data etorin1 means on the baaia of 

the second clock aisnal aad second ayrtchro si1nal at the reception side, an 

excellent diaital audio data phase 1biftin1 apparatus capable of adjaating 

ti1in1 deviation due to difference ia clock si112al and phase deviation due to 

difference in s7nchro 1i1nal can he realised. 

BRIEF DBSCRtPTJON OF TJI! DIAIIMGS 

Pi1. 1 ia a block dia1ra11 sho1in1 a constitution of a digital audio 

data phase shiftin& apparatus in a first embodiaent o! the invention: 

P"i1. 2 ii a block diagram showing a conatitution of a dial tal audio 

data phase shifting apparatus in a second embodiment of the lnveatioa: 

Fig. S is a block diagram 1ho1in1 a constitution of a di1ital audio 

data phase sbif tinl apparatus in a third e•bodiment of the inveation: and 

Fia. • ia a block diagram showinc a constitution o! a disital audio 

data phaae shitting apparatus in a fourth embodi•ent of the invention. 
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DESCRIPTION OF TDK PREFBIRBD EIBODIKENTS 

CE1bodiment 1) 

A first embodiment of the invention is described belot by reference 

to a d iaaram. 

Fi1. 1 is a block diasram showing a constitution of a di;ital audio 

data phase shifting apparatus in a f irat e•bodi1ent of the invention. in · 

which a transmission side device 21 and a rece,tioo aide device 22 tork 

independently from each other. and are connected 1ith each otber throu1h a 

diaital network by way of a di&ital audio data phase abiftina apparatua 23. 

Ia this embodi•ent, the transmission aide device 21 ia a PBI (private 

branch exchan1e), and the reception side device 22 is a cordleaa telephoae 

set. 

Ia Pl1. J, the di1ital audio data phase ahiftin1 apparatus 23 

comprises a aerial-parallel converter 15 for convertin1 input serial data into 

»•rallel data, a parallel-serial eoaverter 17 for coavertla1 parallel clata 

into aerial data, a data storqe 16 for exchaqins dt1ta between the aerl&l­

parallel converter 15 and parallel-serial converter 17. and a tiliDI 

contr~ller 18 for receivln1 clock signals 1. ' and 11nchro sicnala 2, 5 fro• 

the tranamiaaion side device 21 and the reception side device 22, respectively. 

aad controlling the data input and output ti1in1 in the data 1tora1e 11. 

Ia thus conati tutiou dili tal audio data phaae shiftiq apparatus •. its 

operation is described below. 

then tranamittin1 audio data tro• the tranaaiaaion aide device 21 to 

the reception aide device 22. the clock sicnal 1 and aynchro 1lcnal 2 

ahotin1 the 1riting timing of data outputted fro• the transmission aide 
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device 21. and serial data S •hie~ is digital audio data are put into ibe 

digital audio data phase 1biftia1 a~paratue 23. 

Specifically, the clock signal 1 and aynchro sisnal 2 are put into th• 

timing controller 18. and the aerial data S is put into the serial-parallel 

converter 15. From the reception side device 22, moreover, tbe clock signal 

4 and synchro signal 5 ahowin1 the data readina timing are transmitted to 

the digital audio data phase shifting apparataa 23. aad put into the ti•in1 

controller 18. 

The di1ital audio data phase sbiftin1 apparatus 23 jpd1es the Ytiti111 

timin1 of aerial data S at the transmiaaion side device 21 in the ti•in1 

controller 18, fro• the clock signal 1 and synchro aignal 2 entered fro• the 

transmission aide device 21, converts the serial data 3 into parallel data in 

the aerial-parallel converter 15. and once stores in the resister of the data 

storage 16. 

At the same time. the timina controller 18 judges tbe data readins 

timinc of the aerial data 6 at the reception side device 22. from the cloct 

•ianal ~ snd aynchro ai1nal 5 entered from the reception aide device 22. 

converts the data stored in the data 1torage l& fro• parallel to aerial in the 

parallel-serial converter 11, and sends out as serial data 6 to the reception 

aide device 22. 

In this constitution, tbe serial data 3 transmitted fro1 the 

transaiasion side device 21 is written into the data storage 16 in order to 

obtain the bit writing ti•ing into the data storaie 16 by the cloct aianal l. 

and to aynchronize the phase by definin1 a break in a specific bit ro1 by the 

11nchro ai1oal 2. and therefore by sending out the data read out fro• the 
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data storage 16 by the clock signal 4 and aynchro si1nal 5 into the reception 

aide device 22. the data ls transmitted, 1bea receivin1, with delay of one 

specific bit row (1enerall1 called traae, but called one piece of data 

hereinafter). In the PCI system or ADPCM 1y1te1 1enerall1 e•ployed as the 

audio code 1odulatioa ayatem. the aa1plin1 frequency into digital data ia 8 

kBz. and delay ot one piece of data is about 125 .a sec, 1bich can be 

practically ipored. 

Thus. io this embodiment, by pla~iDI the digital audio data phase 

ahi!ti111 apparatus 23 havin1 the data atora1e 1& between the transmiaaion 

side device 21 and reception side device 22 1orkiq independently from 

each other, input aad output of audio data between blocks are controlled by 

the ti1ing controller 18. on the basis ot the clock 1i11Jala 1J ~. aad a1nchro 

aianala 2. 5 of the transmission aide device 21 and reception aide device 22. 

Accordin1ly. the writing ti1in1 of audio data from the transmission aide 

device 21, an4 the readinl timiPI of audio data by the reception aide device 

22 can be separated independently, and the phaae d•viation of audio clata lo 

the serial deta tran1a!11ion can be adjusted. 

(Enbodi1t11t 2) 

A second embodiment of the invention is described below by reference 

to a diqram. 

Fi1. 2 is a block dia1r111 1hotin1 a conatitutioa of a digital audio 

data phase shifting apparatus 24 in the second eabodiment of the invention. 

In this embodiment. same ae in embodi1ent l, the traasaiaaion 1ide 

device 21A is a PBX and the reception aide device 22A la a cordleaa 

telephone set. and they are connected throu;b a di1ital circuit by war of the 
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digital audio data phase shifting apparatus 2~. 

ln Pig. 2. the digital audio data phase shifting apparatus 24 

comprises a aerial-parallel converter 15A for convertin1 input aerial data 

into parallel data, a parallel-serial converter 17A for coavertln1 parallel 

data into serial data. a data storage 16A for exchan1in1 data between the 

serial-parallel converter 15A and parallel-serial converter 17A. a counter 80 

tor counting the number of pulses of clock si1nal lA of the traa1mi11ioa aide 

device 21A and clock si1nal 4A o! the reception side device 22A. a detector 31 

for deletina data. a data mana1e1ent unit S2 tor detectinc presence or abaence 

of data io the data storage 16A, a data co1parator 83 for comparin1 data, a 

dummy output uait 34 for outputting du11111 data into the data atora1e 16!. 

and a t11ln1 controller 85. 

lbat thl1 embo4i1ent differs from embodi•eot 1 lies in tbe 

proYisioo of means for preventin1 lorerin1 of 1ouad quality due to surplus 

of audio data or lack of audio data in the data atora1e 16A. 1ben the 1ritin1 

timiac of the audio data outputted from the traasmisaion side device 21A· ia 

earlier t-an the readin1 ti1in1 of audio data entered into the receptioa aide 

device 22A. or in a contrary case. 

In thus constituted digital audio data phase shifting apparatus. its 

operation is described beloi. 

A synchro 1i1aal ia transmitted in aynchroniam with a clock ei1nal, 

aod supposing that the aynchro si1nal 5A is sent oat from the reception tide 

device 22A to the dici tal audio data phase 1biftin1 apparatoe H at a rate of 

1 pulse per 256 Julses of the clock ai1nal 4A. lo the counter SD. the ti•iac 

im•ediately before reading ot the reception side device 22A ia aet at the 
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2'8th to 258tb pulse of the clack ai1nal. and the number of puleea ot th• 

clock ai1nal 'A in the reception aide device 22A is counted. Ia the couater 

80, when the number of pulses ot the clock si1n1l 4A reaches a preaet value, 

the counter 90 sends this aotice signal to the timing coatroller 35 and 

~tector 31. and presence or ab•ence at stored data in the reaiater of the 

data storage 16A is lnvesti1ated in the data 1ana1ement unit 82 provided in 

the timin1 controller 35. and it stored data ia not present, the detector 31 

detects that the readinc of the reception aide device 22A is earlier tban the 

1ritin1 of the transmiaaion aide device 21A. 

Likewise, by countin1 the namber o! pulses of the clock ai1nal IA 

from the transmission side device 21A in the counter 80. 1hen the counter 

30 detects that the traosalsaion aide device 211 reaches the tl•in1 

Immediately before 1ritin1. the counter 80 send• its notice •ianal to the 

ti1ins controller 85 and detector 81. and presence or absence of stored data 

in the register of the data stora1e 16A is inveati1ated in the data 

••naa:ement unit 82 provided in the ti•in1 controller S5. and if stored data 

ia present, the detector SI detects that the readia1 timing of the reception 

side device 22A is delayed from the 1ritinc timin& of the trans•iaaion aide 

device 21A. 

In thia way. the dilital audio data phase 1hiftio1 apparatua 2' 

detects in the detector 81 th•~ the readin1 timing of the reception alda 

device 22A ia earlier than or later than the 1ritio1 timing of the 

tranamiaaiao side device 21A. and the operation of tbe di1ital audio data 

phase ahiftins apparatus 24 in each case is deacribed below. 

Pirst. 1hen the readin1 timing of the reception ~ide device 22A is 
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earlier than the writin1 timin1 of the trana1l11ion side device 21A, audio 

data is not present in tho data stora1e 16A at the tinl111 i•aodiately 

before readina ot the reception aide device 22A. and there!ore the ti1ln1 

controller 35 issues a signal to output du11y data to the data stora1e l&A 

aa provisional data until next audio data is ted, and, receivin1 this data, 

the data storage 16A outputs the dummy data preset ia the dumay outpgt unit 

34 into the parallel-serial converter 17A throu1h the data storage 16A. 

!bis du11y data is specific data sboYiDI the 1a1e sound ia contiauous. aod 

in the case of PCI system 1enerallJ employed as the code 1odulation 

system, for exa•ple. the previous output ia used, or in the case of the 

ADPCI system. it is 0001. Thus, even in compre1aed audio aisnal. a 

!unction is provided to prevent d•terioratiou of sound quality. 

On the other hand, 1hen the readin1 ti•ia1 of the reception device 

2ZA is later than the 1ritin1 timinc of the transmission side device 21A. 

tbe audio data in a bit row of 258 bits thich !1 a piece of data written la 

the phase of one synchro 1i1nal 2A before stored ln the data atora1e lGA, 

and the audio data in a bit row of 258 bits to be trittea in the phase of the 

present syncbra 1i1nal 2A are CQllpared in the data comparator sa. and the 

changing quantities of the two piece• of audio data are compared in the data 

comparator 83, and the reaait showing •hich one ia 1reater in the chao1e 

quantity is pat into the detector 81, and the detector Sl deletes either 

audio ai1nal ao that the deterioration of 1ound quality aay be a1aller. 

Incidentally. in the data comparator 33. lt ia jud1ed which one 11 

areater in the chan1e quantity 1beo reproduced as sound, e.cd the one of the · 

1maller ~haa1e quantity ia deleted aa the audio data 1ho1in1 that a 
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relatively same sound is continuous. Or, instead of comparic1 the previoua 

audio data stored in the data storase 18A and the audio data to be stored 

presently, the present audio data 1ay be eventually overwritten on the 

previous audio data. 

Thus. in tbis e1bodi1eat, when adjuatina the phase deviation by 

placing the digital audio data phase shiftin1 ao»aratus 2' in the 

traaamiaaion route of audio data between the trana1iaaion side device 21A 

and reception aide device 22A. it the 1ritin1 tialn1 of the traDS1i1aioai 

aide device 21 ia ell"lier than the readiDI ti1in1 of the receptioa aide 

device 22A. the previously stored audio data ia present in the data storase 

16A. and the present audio data cannot be stored, either audio data is 

deleted. or if the rritiac timin1 of the traas1i1alon device 21A ia later 

than the readidl ti1idl of the reception aide device 22A. to the coatrar1. 

and audio data ia not present ia the data 1tora1e 18A, do111 data 11 

outputted. so that the audio data can be tranaaitted without deteriorating 

the aouad quality. 

(Embodiment S > 

A third e•bodiaeat of the inveotioa is described belor bJ reference 

to a dia1ra11. 

Fig. a it a black dia1ram abowins a constitution of a di1ital audio 

data phase ahiftinc apparatus in the third embodiment ot the invention. in 

which mutual com1uoicationa are realized. In Fla. 3. the digital audio data 

phase shifting apparatus 25 comprises. same as in embodiment 2. a aerial­

parallel converter 158 for convertinc serial data 88 entered fro• a 

transmieeion side device 218 into parallel data, a parallel-serial converter 
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l1B·far convertin; parallel data into serial data, a data atorait 168 !or 

exchanging data betreen the aerial-parallel converter 158 and parallel-

serial converter 178. and a du11y output uait a• for outputtiaa du11y data 

into the data stora1e l&A. In addition, the diaital audio data phase ahiftins 

apparatus 25 further comprises a counter •1 for countiag the number of 

pulses of the clock signal lB fro• the transaiasion aide device 218 and 

clock si1nal 48 frQm the reeeptio~ cide device 221, and it is intended to 

detect the timiDI i .. ediately before 1ritia1 of the tr•a•1isaian aide 

device 218 or tbe ti•in1 immediately before readin1 ot tbe reception side 

device 22B. and moreover, different tram the aecoed embodiment. detect the 

ti•in1 at a specific moment before the ti•iDI im•ediately before readiua 

ot the tranamiaaion side d•vice 21B. In a data comparator 43. furtberaare. 

for comparina the input and output data of the data 1tora11 188. reference 

data 47 to compare when deleting the audio data is incorporated. Beaides, 

reference nnmeral 46 ia a detector in thi1 e1bodi1ent. 42 ia a data 

mana1emeut unit in the embodiment. and 45 is a ti1in1 controller ia the · 

eabodi11ea.t. 

leanthile, Fi1. 8 is a block diagram composed so aa to realize autual 

communications between the transmission side device 218 and reception 

side device 22B. in rhicb a serial-parallel converter 15C, a data storage 

l&C, a parallel-aerial converter 17C, a dummy oatput unit 34A. a data 

comparator 43A. and reference data 47A are cooatitated respectively same 

as the serial-parallel converter 158, data atora1e 168, parallel-aerial 

converter 178. dummy oPtput unit 8,B, data coaparator ,S, and r1fereace 

data •TA as described above, and hence operate similarly. the operation of 
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data transmission from the reception aide device 228 ta the tran11ia1ioa 

aide device 218 in this constitution is done same aa in the traria1iaaion 

from the trans1is1ion side device 218 and reception aide device 22B. and in· 

this eabodiment. tberef ore, only the trana1iaaion from the trans1i1aioa 

side device 21B to the reception side device 228 is described. and the 

operation of data transmission from the reception aide device 22B to the 

transmission aide device 21B is omitted. 

lbat this embodiment differs from the second embodi1eat lies in the 

constitution in which not only tbe timing immediately before 1ritin1 and 

reading of the trana•iaaion side device 21B and reception aide device 221 

is detected, but also the timin1 at a certain mo1emt far before is detected. 

and the aeall audio data not apparently relati111 to the co1•unicatioa1 ia 

deleted 111resaively •. · 

ln thus constituted di1ital audio data phase ahiftinr apparatus, its 

operation ia described below. 

Tbe counter 41 counts the nuaber of pulses of clock 1i1nal IB of the 

transmission side device 21B. and detects the ti1io1 at a certain •o•ent 

before the ti•in• iaDtedlately before writia.c of the transmission side 

device 21B, aad the timin1 controller 45 detects whether the audio data 

stored in the data stor11e· 16B is ptesent or not hr the data 1anagemeot 

uait 42. In consequence, when audio data ia preaeot in the data atora1e 168. 

the detector ~6 detects that the 1ritin1 ti1in1 of the trans•isaioa eide 

device 218 is earlier than the reading ti1in1 of the reception aide· device 

228. 

In such method of detection. at a certain ao•ent more than 
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immediately before 1ritin1 of the transmission aide device 21B. if the 

writing timing of the trana•iaaion side device 218 ia earlier than tbe 

reading timina of the reception aide device 228, the audio data to be written 

and reference data 47 incorporated iD the data co1parator 48 are co1pared, 

and data showing small sound not affecting the speech ls deleted. 

As a result of comparison with the reference data 47 in the data 

coaparator 43. if not deleted. at the timin1 i .. ediately before tritiu1 aa 

shown in the second embodiment, bf comparing with the audio data atored in 

the data storage 168. either is deleted. 

Aa the reference data 41, if the audio data to be compared is not 

compressed by codin1 sueh as PCM ayate1, data 1bo1in1 quiet state is 

stored in the data storage ISB. and if the audio data to be compared is 

compreaaed by codia1 111cb as APPCll system .. data ahowln1 contiouit7 of 

nearly same sound is stored in the data 1tora1e 18B. 

In the caae of detection of timins immediately before ~ritln1 of the 

transmi11ion side device 218. or ti•ins i•mediately before readin1 of the 

reception aide device 228. the operation of the di1ital audio data phaae 

shitting apparatus 25 is 18.e as the operatiop 1ho1n in the aecoad 

embodiment. 

According to the function of this e1bodi1eat. therefore, then the 

writin1 timin1 of the transmission side device 211 is earlier than the 

readin1 timin1 of the reception side device 228, when deviation is a1all, 

data shotina i•all sound not relatin1 to speech is ddleted aaaresaively. and 

then small sound could not detected and the deviation increased. if data 

1ho1inc 1mall sound ia not fed, co•parin1 with the stored data, either ia 



- 14 -

deleted. so that the sound quality may not deteriorate. 

CBmbodiment 4) 

A fourth eabodimeot of the invention ia described belot bf reference 

to a dia1ram. 

Fi1. ' ia a block dia1ram sho1ina a coaatitmtion of a di1ital audio 

data phase shiftioc apparatus in the fourth embodi1ent of the invention. in 

which the digital audio data phase shiftin1 apparatua 2& eompriaee. same •• 

in the prior art. a aerial-parallel conYerter 15D for couvertinc input aerial 

data into parallel data. a parallel-serial converter 17D for convertina 

parallel data into serial data. ·a data storage 16D for exchancin1 data 

between the aerial-parallel converter ISD and parallel-serial converter 

171>, a counter SOD for countina the number of pulses of clock ai1nal 1D of a 

trana•ission aide device 21D and clock 1i1nal 4D of • reoeptioa aide device 

22D, and a du••Y output unit 34D for outputtidl dumm1 data into a data 

storage 5S. 

Added or modified structures ia the embodi1ent are described below. 

Reference numeral 51, 52, 53 are data ator11ea co1mected in aeriea 

for storing plural pieces of data. 54 ia a detector in this embodiment, 55 is 

a data mana&ement unit in the e•bodiment. 56 11 a data comparator in the 

embodiment, and 57 ia a ti1i~1 controller in the embodiment. 

In thus constituted digital audio data phaae ahiftiDI apparatus. ita 

operation is described below. 

Aa shown in Fie. 4. the plural data atora1ea 51. 52. 53 are conneeted 

in aeries, and then all storacea are empty. the audio data written into the 

data atora1e 51 from the tranamiaaion aide de•ice 21D ia sequentially read 
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out and written in, and the audio data is exchan1ed between the atoraaa1, 

and sent up to the data storage 53. That is. if audio data is not present, 

and if audio data is not present in the data 1tora1e in a rear stage 

(reception side device 22D side). such empty data storage is de•i1ned to read 

in the data in a front 1ta1e (transmission side device 21» side). Accordin1ly, 

it empty data occurs due to phase deviation between the trans•isaion aide and 

reception side, the audio data is stored. aa bein1 packed to the rear stage 

side, in the atorages 51, 52, 58. 

If the wri tin11 thine of the trans11ission aide device 21D ls earlier 

than the reading timin1 of the reception side device 22D, and there ia no 

stored data in the data storages 61, 52. 53, the output of the duaay data ia 

made into the rearmost sta1e aide data atoraie 53. 

Tbua, in thia embodiaent. having tbe buff er function 11ainat deviation 

of ti1inc bet1een the transmisaiom aide deviee 21D and reception aide 

device 22D by exehanain( the audio data Yritteo in from the tran11i11ion 

aide device 21D by the plural data atora1e1 51. 52. 5!, it ia possible to 

auppr••• the frequency of output of dummy data and deletion of audio data 

for preventing deterioration of sound quality, es aboYn in the second and 

third embodiments, 1hen the deviation of clock 1i1nal1 ID, 4D is lar1e 

between the trans1iasion aide device 210 and reception side device 22D. 
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IB&T IS CLAIMED IS: 

1. A digital audio data phase shiftin1 apparatu& comprising: 

aerial-parallel convertin1 means for receivins audio data entered 

fro• the t~anamiasion side as serial data and coavertin1 into parallel data, 

data 1torin1 means for writia1 in and storinc temporarily the aadio 

data as parallel data from the serial-parallel converting 1eana, 

parallel-aerial convertio1 means for readina out audio data as 

parallel data from the data atorin1 means and convertin• aaain into aerial 

data and sending out to the reception side, and 

timing control means for receiving a firat clock si1aal and a first 

aynchro 1i1nal from the transmission side and a second clocl 1i1n1l and 

aecond aynchro aianal fro1 the reception aide, and controllin1 the •ritin1 

and readina tiaina of audio data in the data atorin1 meana. 

2. 1 didtal audio data phase shiftinc apparatus of clai1 l, further 

co11prisin1: 

counter means for countiPa the number of pulses of the second clock 

ai1nal outputted from the reception aide, and detectia1 the timinc 

immediately before the reading tiain1 on the basis of the second aynchro 

ei1nal at the reception side, and 

a dummy output unit for storin1 the audio data bein1 read out fro• 

the rated storage means directly in the data storin1 neana on the basis of 

the second synchro si1nal, 

therein the timing control mesoa judges if audio data ia present or 

not in the data atorin1 •eans at the ti1in1 i••ediately before readin1 at 

the reception side detected by the counter mean&, and. if eudio data ia 

--------------
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absent, the same as the audio data ontputted fro• the data storin• means 

the previous time is outputted from the dummy output unit. 

S. A di1ital audio data phase shiftina apparatus of clai1 l, further 

compriliaa:: 

counter means for countia1 the number of pulses o! the second clock 

outputted from the reception side, and detectina the timina i••ediatelJ 

before the reading ti1in1 on the basis of the second aynchro 1i1nal at the 

reception side. and 

dummy output 1eana for outputting dummy data to the data storing 

mean a, 

therein the timin1 control means, •hen it ia known fro• the counter 

means that the reception side is at the ti•in1 i11r1ediatelr before readin1. 

jud1es if audio data ia present or not in the data atorinl aean1, and, if 

audio data is absent, dummy data ia oatputted from the dum•Y output 1eana to 

the data 1torin1 means. 

4. A d11ital audio data phase shifti111 apparatus of clai• 8. 

wherein the dum•J data outputted fro• the dummy output means ia 

data aho1ia1 that &89e aouad ia continuous. 

5. A digital audio data phase ahiftia1 apparatus ~f elai• 1. further 

comprising: 

counter means for counting the number of pulae• of the firat clock 

signal outputted from the trans1issicn si~e. and detectin1 the ti1in1 

i••ediately before the writin1 tlainc on the besi• of the first aynchro 

aicnal at the transaiaaion aide. 

wherein the timing control meaas judges if audio data is present 
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or not in the data storin1 meaos at the ti1in1 l11ediately before tritin& 

of the transmission side d~tected b1 the counter 1eana, and, if audio 

data is present. the audio data presently written accordina to the first 

synchro 1i1nal in the data storin1 means is overwritten oa the· audio data 

previously tritten according to the first synchro 1i1nal. 

&. A di1ital audio data phase ahiftin1 apparatus of claim 1. further 

co1priei111: 

counter means for counting the nu•ber of pulses of the tiret·cloct 

signal outputted from the transmission side. and detecting the ti1ina 

iwmediately before the writin1 ti1in1 on tbe basis of the first s7achro 

signal at the trans~ission side, 

data coaparin1 means for comparina the audio data already stored in 

the data storing means. and audio data to be atoHd presentb. ancl 

detectin1 timin1 for deletina ua1aated audio data as a result of 

co•pari•on in the data co1parin1. 1ean1. 

wherein the timin1 control means, when it is known fro• ~he coanier 

means that the tranamisaion aide is at the ti1in1 iamediately before 

writin1. judges U audio data ia present or not in the data storin1 aeana. 

and. if audio data is present. it is compared with the audio data received 

presently in the data co•parln1 meena. and tbe·ua1anted data is deleted by 

the detecting means. 

7. A di1ital audio data phase 1biftln1 apparatus of clai• 8. 

wherein the data co11parin1 means co•parea the chan1e quantities 

when the audio data already atored in the data atorinr •eana and the audio 

data to be stored presently are tran1formed into sound. and the one ••aller 
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in the change quantity is deleted. 

8. A digital audio data phase shiftin1 apparatus of claim l. further 

comprising;: 

counter means for counting the number of pdlaes of the f irat clo~k 

ai1nai outputted from the transmiasion aide, and detecting a specific ti1in1 

before the timin1 iamediately before the writin1 timina on the baeia of the 

firat aynchro signal at the trans•i•aion aide, 

data comparina means havi111 reference data for comparin1 with the 

audio data receiving at the ti1ia1 detected by the counter •eana, and 

detecting 1eans for deleting audio data Jud1ed unnecessary by the 

data comparioa means, 

•herein the timing control means. when it la known fro• the cowiter 

means tbat the tranamiaaion •id• is at a specific ti1in1 before the writiaa 

ti1inc. judaes if audio data ia present or riot in the data atorina 1eana, aad, 

if audio data is present, tbe audio data received at the timins detected by 

the counter •eans is compared 11th the reference data in the data 

compari111 means, and if the audio data is not neceaaary. it is deleted by the 

detectin1 means. 

9. A digital audio dsta phase shiftin1 apparatus of clai1 I. 

wherein the referente data used in the data comparin1 means ia data 

shoting quiet state ~hen the audio data is coded by the PCI method, and is 

data aho•iog nearly same aound is continuous when coded by the ADPCI 

•et hod. 

10. A di1it1l audio data phase shiftlnc apparatus of clai• 8. 

•herein the received audio data and the reference data are co•pared 
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in the data comparin1 means in terms of the chan1e quantity. and the oae 

smaller in the chanae quantity is deleted. 

11. A digital audio data phase shlftia1 apparatus of claim 1. 

therein the data storing means is arrayed by connectin1 a plurality of 

atorin1 •eana in seriea. 

12. A digital audio data phase atiiftin1 apparatus of claim 11. 

wherein the audio data written in from the storing means of the front 

sta1e of the plurality ot atorin1 means connected in aeries ia stored in tbe 

etorin1 means arran1ed In the front at111e direction sequentially trom the 

storin1 1eans ot the rearmost sta1e. 
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