METHOD AND DEVICE FOR SENDING AND RECEIVING DATA FIELD The present disclosure
relates to an electronic technique field, and more particularly relates to a method and a device for
sending and receiving data. BACKGROUND According to a conventional signal transmission
technique, waves (such as a sine wave or a square wave) with a same period are usually used to
distinguish bit 1 anq it f-rpeciineln By fifferenrdBINBIREMIID Hiecene ReriodTRNe duty ratio
refers to a proportion of a high level in a period. According to the conventional signal transmission
technique, a signal sending end transmits waves (such as the sine wave or the square wave) with the
same pggﬂﬁ signal receiving end receives the waves (such as the sine wave or the square wave)
with the é period sent by the signal sending end and detects the duty ratio thereof to distinguish bit
1 and bit O anhethrigly §lstRisNiaes sltad @ﬁ%@&l@ﬁ\i@%éﬂ%ﬁjﬂ@ﬁeﬁrﬁiﬂm?ﬂﬁmw1r@lﬁl@?@ss of
detecting the duty ration is comparatively complicated, which increases a workload and cost for the
signal rédering end asiewna A gendmgabdireeeivdnsf #aapresent disclosure aim to provide a method
and a device for sending and receiving data to reduce a processing complexity of a receiving device.
The aim of the embodiments of the present disclosure is realized by following technical solutions:
Accordipg ke _ReRERIDPT the embodiments of the present disclosure, a method for sending data is
provided, comprising: transmitting data bit 1 by a periodic wave with a period Ti and transmitting data
bit 0 by a pefieentai,/tO\@EPRveatieaRr s gnalbERNGISEIGNAPENTAUS NHaYEes dfghcam Briliarivigve or a
corresponding periqdic wave according to a bit sequence of the data {0, be sent... According to
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comprisgifemiteaagieeaenes tatrane fe i e duy eansraterand0prspradvitosettigncevef fata to
be sent; and a wave generating and sending unit configured to transmit data bit 1 by a periodic wave
with a p@Redork, and to transmit data bit O by a periodic wave with a period T2, wherein the wave
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wave; and determining a bit sequence of received data according to a period of the periodic wave,
wherein' 6Rai35itt 1 SvRLeRs (B P NP 6 PR MER Qe FrHare peNsh Withitie $1e iReniad emkdy Byethe
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em bodir%é%%ﬁ%ﬂeﬁgpﬁse{i%?-&dzl%g%%ar@éaagtiakﬁggagh%o%@/i%@é?s@{%@d ,&c%ﬁrﬁ‘ p%r[ilksiggé:ﬁgI ?éﬁgreel\t/%g
unit configeratins ieaiverandttul byt the aitfial sasdyngesietiEinaseragprdeiconiurgt i tthertfigyred
to determine a bit sequence of received data according to a period of the periodic wave output by the
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transmitéﬁal by the periodic wave with a period T2, and Ti is unequal to T2.

SUMMARY

Embodiments of the present disclosure aim to provide a method and a device for sending and

receiving datato reduce a processing complexity of areceiving device.

The aim of the embodiments of the present disclosure is realized by following technical
solutions:

According to an aspect of the embodiments of the present disclosure, a method for sending
data is provided, comprising: transmitting data bit 1 by a periodic wave with a period T1 and
transmitting data bit O by a periodic wave with a period T2, T1 being unequal to T2; and sending
continuously a corresponding periodic wave according to abit sequence of the datato be sent.

According to another aspect of the embodiments of the present disclosure, a data sending
device is provided, comprising: a bit sequence generating unit configured to generate and output a

bit sequence of datato be sent; and a wave generating and sending unit configured to transmit data



It may be seen from a technical solution provided above by the embodiments of the present
disclosure, a receiving end may determine the bit sequence of the received data according to the
period of the periodic wave, which avoids a complicated process for testing a duty ratio in a prior art
and reduces a load and cost of the receiving end. BRIEF DESCRIPTION OF THE DRAWINGS In

order torpxpligitly flurrittovrairCtcd salidiPT O fahodiEneRTs AAAIBIPEEHE BiSaR Paik MG a

introduction for the accompanying drawings corresponding to the embodiments will be listed as
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the present djsclosure, and.thase skijlled in the art may, gbtain other drawings according to these
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of a data sending device according to one embodiment of the present disclosure; Fig. 3 is a
schematfSgivingHalit 5 RIoMisted CRoRNde el fecaxiaheeaialy sty Greedasho wiaveh el detepminug a

disclosyre; Fig. 4 is.a schematic confiquration diagram of a data receiving device accordi one
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for sendirgifataea tsomingeinaicaleesitpossegod aftheapiemeot sisairaited bl ithdpaddichpaetic
diagram of a structure of data to be sent in a method for sending data according to another
embodittishedianedotésand dibésosgal tri§27 is a schematic sending flowing chart of a method for
sending datz%\%cco(ﬁln to athher embo {Wegrtn?g); .%gges? disclosu ediscﬁ)' . 8 IS8 chematic
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according to another embodiment of the present disclosure. DETAILED DESCRIPTION In order to
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and thosexgiiiaddming@peniey ehiaie alitieaiensoasiaceRiting e thesenttelvilyomhwibooiicraative
labour. As shown in Fig. 1, a method for sending data is provided according to an embodiment of the

presentWidtRBEIEA T andthbischrmiabed Flowing steps.

It may be seen from a technical solution provided above by the embodiments of the present
disclosure, a receiving end may determine the bit sequence of the received data according to the
period of the periodic wave, which avoids a complicated process for testing a duty ratio in a prior

art and reduces a load and cost of the receiving end.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to explicitly illustrate a technical solution of embodiments of the present disclosure,
a brief introduction for the accompanying drawings corresponding to the embodiments will be
listed as follows. Apparently, the drawings described below are only corresponding to some
embodiments of the present disclosure, and those skilled in the art may obtain other drawings
according to these drawings without creative labour.

Fig. 1 isaschematic flow chart of a method for sending data according to one embodiment of
the present disclosure;

Fig. 2 is a schematic configuration diagram of a data sending device according to one
embodiment of the present disclosure;

Fig. 3 is a schematic flow chart of a method for receiving data according to one embodiment

of the present disclosure;



In step 11, data bit 1 is transmitted by a periodic wave with a period Ti and data bit O is transmitted by
a periodic wave with a period T2, where Ti is unequal to T2. In step 12, a corresponding periodic
wave is sent continuously according to a bit sequence of data to be sent. In this embodiment, an
executing body may be a sending end for sending data. It may be seen from the technical solution

provided abqyg by e SIHAKICBHA GIP-RERSBRQPR | 0F UsCdad ?ESMINSH cael IBs actBieniRy @ tBRCPIt

sequence of the received data according to the period of the periodic wave, which avoids a
complicamekbgdimest offtheaprtimgtaigatgstiido in a prior art and reduces a load and cost of the receiving

end. Specifically,_in the above.step 11, preferably, T1:T2=1.5:1.  Alternatively, in the above step 11,
the perodic HAVE A R SRR SsBam B ade I Ameel e eios Yo SRR e
step 12 gt SABGEIREOOARGREBSR BREB8Imay comprise successively: a synchronous head, a
character to be transmitted and a synchronous tail. ~ The synchronous head has M bits and M may

be greater tHaf- ér scuathenetithei agr 381 9b & Grurue Bt sate e kg seniromausaibed faresandisariata

Preferably, M=20 and the synchronous d consists of M bits of 1. Usually, a communication link
needs a ?ggﬁiéngr%oe%otbh&g%ﬂﬁgg? q %?igﬁﬁﬁeol?r%ﬁ vt\slg?\%.rqg‘érr?ding the synchronous head may

guarantee thagtahdifysehéhriepdag eRREIBBFE dha ARIAE for SeTtlintakia aBesrding th&nother

synchronous head guarantees that an interference pulse that may be generated when a signal starts
to be se@MPOAGIRITPESHRPEsRIt6isctRgd&haracter.  The synchronous tail has N bits and N may be

greater thanFor egual to 2. and.bit values oﬁ%}he N bits gf tpe ?‘X(%EB{]OPOUS tail are the same. Preferably,

N=20 and the'%ync'l'?rgn%cugmal 'e ORI Pitahf Bar gné’}ng € syﬂ%ﬁ%ﬁ'ghnsqtal %%108{1%%1 e the

stability fiotiher wae Gefepspe fitgderib e datagbasagter sent last, that is, sending the synchronous tail
guarantees a reliable transmission for the data character sent last, such that the data character sent

last may be Fdgef/siacarhenif)ie it ascel\arpaadc wayseidfR amthakienspaetae @akeaserishngtéd may
compris ccessively at le .19 of it,.at least 1 bit of a data bit and at least 1 bit of a stop
bit.  BI é@i%@%’é{r@% eﬂéﬁnggr%%g%%ﬁeare unequal to the bit values of the synchronous
head. If the bit values of the start bit are 0, the synchronous head consists of M bits of 1; and if the bit
values of the start bit are 1, the synchronous head consists of M bits of O, that is, the bit values of the
M bits 0P EANHeREHoRREANI & different from that of the start bit, such that the receiving end

identifies correctl ' . _Bitval WE R e
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tail consisiigieff Mthdisuefion dod théhacttinysngin@dizevirig tohrpdhtiegsincheasabsoiateongiitskef N
bits of 1 that is, the bit values of the N bits of the synchronous tail are different from that of the stop bit,
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As shown in Fig. 1, amethod for sending data is provided according to an embodiment of the
present disclosure. The method comprises following steps.
In step 11, data bit 1 is transmitted by a periodic wave with a period T1 and data bit O is
transmitted by a periodic wave with a period T2, where T1 isunequal to T2.
In step 12, a corresponding periodic wave is sent continuously according to a bit sequence of
datato be sent.
In this embodiment, an executing body may be a sending end for sending data.
It may be seen from the technical solution provided above by the embodiment of the present
disclosure, a receiving end may determine the bit sequence of the received data according to the
period of the periodic wave, which avoids a complicated process for testing a duty ratio in a prior

art and reduces a load and cost of the receiving end.

Specifically, in the above step 11, preferably, T1:T2=1.5:1.



unit 22.  The bit sequence generating unit 21 is configured to generate and output a bit sequence of
data to be sent. The wave generating and sending unit 22 is configured to transmit data bit 1 by a
periodic wave with a period Ti, and to transmit data bit O by a periodic wave with a period T2. The
wave generating and sending unit sends continuously a corresponding periodic wave according to the

bit sequencenpieiigri9, ie B $BBle stébMENREFRERAIE WAVBIAEH 83 RONAIR) REqUiedahoye DY

the embodiment of the present disclosure, a receiving end may determine the bit sequence of the
receivedr@aguigtsvrdingteo the period of the periodic wave, which avoids a complicated process for

testing a duty ratig in the prior art and requces a load and cpst of the receiving end. Specifically,
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generate the following bit sequence of data to be sent: a synchronous head, a character to be
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synchronous head, a character to be transmitted and a synchronous tail. The synchronous tail has N
bits andotReyvavee Sending tkesilay oneuscherdvaREgUsF aRea istg diitite e iihnayeeoreasreading
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least 1 biizphpigddeticansitihaaldeRypatBersian Biterit iDactattecgishalisyuo e thihatelt values of
the synchronous talil. Preferabl?/, M=20 and the synchronous head consists of M bits of 1. Preferably,
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according to an embodiment of the present disclosure. The method comprises following steps. In step
31, a pehedidaehnsad e s daflc dhtriotrsNling the synchronous tail guarantees a reliable transmission

for the data character sent last, such that the data character sent last may be received correctly by
the receiving end.

Specifically, the character to be transmitted may comprise successively at least 1 bit of a start
bit, at least 1 bit of adata bit and at least 1 bit of a stop bit.

Bit values of the sart bit are the same but are unequal to the bit values of the synchronous
head. If the bit values of the start bit are 0, the synchronous head consists of M bits of 1; and if the
bit values of the start bit are 1, the synchronous head consists of M bits of 0, that is, the bit values
of the M bits of the synchronous head are different from that of the start bit, such that the receiving
end identifies correctly the start bit of the character.

Bit values of the stop bit are the same but are unequal to the bit values of the synchronous tail.
If the bit values of the stop bit are 1, the synchronous tail consists of N bits of 0; and if the bit
values of the stop bit are 0 the synchronous tail consists of N bits of 1 that is, the bit values of the
N bits of the synchronous tail are different from that of the stop bit, such that the receiving end
identifies correctly the stop bit of the character.

As shown in Fig. 2, corresponding to the method for sending data according to the above
embodiment, a data sending device is provided according to an embodiment of the present

disclosure, which comprises a bit sequence generating unit 21 and a wave generating and sending



In step 32, a bit sequence of received data is determined according to a period of the periodic wave, in
which data bit 1 is transmitted by the periodic wave with a period Ti, data bit O is transmitted by the
periodic wave with a period T2, and Ti is unequal to T2. In this embodiment, an executing body may
be a receiving end for receiving data. It may be seen from the technical solution provided above by
the emhggimgnt of the present disclosure, a receiving end may determine the bit sequence of the
received data according to the period of the periodic wave, which avoids a complicated process for
testing a dutyhatt isctuepneogeneraiog eoiic2t s leenfigudd dotashest ecashontpehd. iy ehspnige of
TI:T2:1q5'1. Specifically, the periodic wave may be: a sine wave, a square wave or a triangular wave,
etc. A%%gt%eﬁ hen the periodic wave is the sine wave or the triangular wave, determining a bit
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comprise: converting the sine wave or the triangular wave into a corresponding square wave, and
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circuit) may be used at the receiving end to convert the sine wave or the triangular wave into the

corresponditiBguarSaraEomH e tRsbitical solbt it d@neNirethabpitesly thmewlddiiecnt cdivieeiRiesaby the
time interval between rising edges or falling edges of the square waves in a re intuitive manner.
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data. In the above step 32 the bit sequence of the received data comprises successively: a
synchropidRisahendl redunerrtepd At apsinehied@hdng §Pflchronous tail. The synchronous head has

M bits and M.is. greater t l.ta,2, and bit values of the M bits of the synchronous head are the
o T R B Tt

same. Pref €’8synchronous head consists of M bits of 1. Or, in the above step

32, the bit sequgnasefyhedereivgd falr o bisasitucoass velasyaoborethgdd: wahamweter to
be transmitted and a synchronous tail. The synchronous tail has N bits and N is greater than or equal

to 2, and bit SRRGEEA YhéENR Wity ORNErSYinehAbH EdHIDaMEI thé2s Bine herepef et genseRiadhe

synchro, ' iSt ' th urt oydi . Deri the
periodic@é\% ng {%ﬂéﬁ??n%%l\éﬁﬁ%tgthg C %%@Ct%%)grﬁf)oriﬁéz% ﬁ%;%e%gﬁ/%?%?%t eggtﬁgg%ﬁa s%ﬁﬂo it, at
least 1 kifreheofets bitl aMiatj@alitchbiistieadstess I ircbhil waliiegreftdreaiziarobicpig tbe2sameind
are unequal to the bit values of the synchronous head. Or, in the above step 32, according to the

period ofaieSHEfidarc M aiES ipfsthrteYRaenaHaeRE RIS HoeParrn Jrise sSherReiss dR 19: timsattedoit of
a start bj rﬂﬁljl%@rajc@f { ﬂ?fﬁe@%ﬁr{g qé st 1 bit of a stop bit; and bit values of the stop bit are the
a toﬁe bit values of the

same and are unequ synchronous tail.  As shown in Fig. 4, corresponding to
the above methdskfamrecgivisretthatand teadihg ueie2® achnbeaisprctitaligagimfigurel ioegsnprare tesl
according to an embodiment of the present disclosure, which comprises a receiving unit 41 and a
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WaVe.  synchronoustail. The synchronous tail has N bits and N is greater than or equal to 2, and bit values

of the N bits of the synchronous tail are the same. The character to be transmitted comprises a
character in the datato be sent.

Specifically, the character to be sent comprises successively at least 1 bit of a Sart bit, at least
1 bit of adata bit and at least 1 bit of a stop bit; and bit values of the stop bit are the same and are
unequal to the bit values of the synchronoustail.

Preferably, M=20 and the synchronous head consists of M bits of 1.

Preferably, N=20 and the synchronoustail consists of N bits of 0.

The data sending device and a configuration thereof according to the embodiment of the
present disclosure may be understood by referring to actions executed by the sending end in the

method for sending datain the above embodiment, which will not be described in detail herein.



The determining unit 42 is configured to determine a bit sequence of received data according to a
period of the periodic wave output by the receiving unit, in which data bit 1 is transmitted by the
periodic wave with a period Ti, data bit O is transmitted by the periodic wave with a period T2, and the
Tiis unequal to T2. It may be seen from the technical solution provided above by the embodiment of

the present disQRsHFEiIrARRCEVIIEREITBY IREERITRIN8AR8 P sorIManEeRbithe te eRivaphoRIAREETding
to the period of the periodic wave, which avoids a complicated process for testing a duty ratio in the
prior arttb@preseniodiscioriiel dhe asthest coppsisesAntoyvidgBiegsrably, TI: T2=1.5:1. Specifically, the
periodic wave g% e: a sine wave, a square wave or a tgr’ilngular wave, etc. When the periodic
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the bit sequence of the received data according to a time interval between rising edges of neighboring
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and to cllt[atermj e the bit sequence of the receive ta rding to a time interval between falling
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character to be transmitted and a synchronous tail; The synchronous head has M bits and M is greater
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bits and N is greater than or equal to 2; and bit values of the N bits of the synchronous tail are the
same. FdesbRNAINedecena s SNA G0 b HReEFPeIEEBT N bits of 0. Further, the determining

unit 42 may I confi 1.to determine that, the character to be transmitted comprises
successivelyeﬁa %%&’fgﬁ%ué[%?%n bit, at least 1 bit of a data bit and at least 1 bit of a stop bit; and bit
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wave, and determining the bit sequence of the received data according to atime interval between
rising edges of neighboring square waves; or converting the sine wave or the triangular wave into
a corresponding square wave, and determining the bit sequence of the received data according to a
time interval between falling edges of neighboring square waves.

Exemplarily, a comparator (or a comparison circuit) may be used at the receiving end to
convert the sine wave or the triangular wave into the corresponding square wave, which facilitates
to determine the bit sequence of the received data by the time interval between rising edges or
falling edges of the square waves in a more intuitive manner.

Alternatively, a frequency detecting circuit may be configured at the receiving end to detect a
frequency of the sine wave or the triangular wave so as to determine the bit sequence of the
received data

In the above step 32 the bit sequence of the received data comprises successively: a
synchronous head, a character to be transmitted and a synchronous tail. The synchronous head has

M bitsand M is greater than or equal to 2, and bit values of the M bits of the synchronous head are
the same. Preferably, M=20 and the synchronous head consists of M bits of 1.



Alternatively, a comparator may be used by a receiving end to convert the sine wave into a
corresponding square wave, such that the receiving end may distinguish bit O and bit 1 only by testing
the time interval between falling edges of the neighboring square waves. As shown in Fig. 6, the bit
sequence of data to be sent comprises successively: the synchronous head, the character to be
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of characters to be transmitted. A serial communication format may be used by the characters to be
transmisgachTerospiehaeh rotharastad teabeMraisaiiadNae @ syiectiienspusdatio ddwessiiecir @wuisisasl G20

bits of Isually, @ communication link needs a stable tjime tqQ qu tee a stability of the waye.
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generated when a signal starts to be sent is not corresponding to a data character. The
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synchronous tail may quarantee the stability of the wave .corresponding to the |ast sent datg character,
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character to be transmitted may successively comprise: 1 bit of a start bit, 8 bit of a data bit and 1 bit of
a stop byeluesef the syretrenausSesdad consists of M bits of 1, the start bit is bit 0 and the bit values of
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identify correcﬂ)'/r{hes character. € synchronous cohsis he

stop bit ipdptictennetipf it yaduesiObreaN &its Dhihef syashroincusdal anetdiffareatisnrardnat lkbihe stop

bit, thus, the receiving end may identify correctly the stop bit of the character. As shown in Fig. 7, a
processtdf e it likitand ik \sdrepof the sdiigrenthe sAmRiged asedmequel de hapritiel usrehtiamous
head by tlﬁgﬁgﬂgbr%&aﬂnd; step 702: sending the character to be transmitted by the sending end; and
step 703'3en Ing the Synchronous tail by the sending end. As shown in Fig. 8, a process of receiving

data to be regeigasly id rERLIINGRASRITNPHSES tisdeshd0d rreasiviTertheceinalraaeum heackbyibe
receiving end; step 802: receiving the character to be transmitted by the receiving end; and step 803:
receivingtReethrh BES tESCBlY ik dBvERiHRy RiRWided according to an embodiment of the present

disclosure, which comprises areceiving unit 41 and a determining unit 42.

The receiving unit 41 is configured to receive and output a continuously periodic wave.

The determining unit 42 is configured to determine a bit sequence of received data according
to a period of the periodic wave output by the receiving unit, in which data bit 1 is transmitted by
the periodic wave with a period T1, data bit O is transmitted by the periodic wave with a period T2,
and the T1 isunequal to T2.

It may be seen from the technical solution provided above by the embodiment of the present
disclosure, a receiving end may determine the bit sequence of the received data according to the
period of the periodic wave, which avoids a complicated process for testing a duty ratio in the
prior art and reduces aload and cost of the receiving end.

Preferably, T1:T2=1.5:1.

Specifically, the periodic wave may be: a sine wave, a square wave or atriangular wave, etc.

When the periodic waves are the sine wave or the triangular wave, the determining unit 42
may be specifically configured to convert the sine wave or the triangular wave into the
corresponding square wave and to determine the bit sequence of the received data according to a
time interval between rising edges of neighboring square waves; or to convert the sine wave or the

triangular wave into the corresponding square wave and to determine the bit sequence of the



It may be seen from the technical solution provided above by the embodiment of the present
disclosure, the receiving end may determine the bit sequence of the received data according to the
period of the periodic wave, which avoids a complicated process for testing a duty ratio in the prior art
and reduces a load and cost of the receiving end.  Alternatively, as shown in Fig. 9, differences

betweendhp/ariRRAsiorGpOUNE ANE RERNERianahiliiy U GIMRIHHNF eial arrder sending

and receiving data illustrated in Figs. 5-8 lie in that: a sine wave sin( CO1 X') with the period Ti is
used to représerdeterandimpmit 22 may bedndherstoafigavedsio dgemire)tathttiedopcsegdencei ofiided to

represent 0, and CO0 =2 9./ T2 . T1T2, and TI:T2=1.5:1. = The methods for sending angd receiving
it of TR BT 175 FHECE e B TR B D G oD SR A e s
for sencipigcRrshbBse RN KA tURsIRIeS! et Bas MBbItE i Aei sef aectiRgddn &pidikbereid bit
Alternatively, a difference between the methods for sending and receiving data of this embodiment of
the pres@hiessflgxiié bitsiahthemmeiteiorseensiiedhe saveiing abhyiliMsirgteadiieiggnehi®@iedsin

that theﬁegﬁocdic wave ﬁtrl?? triangular wave.  The methods for sending and receiving data of this
embodiment (())Pﬁ'% p?ese {aiciosure may be understood similarly with the methods for sending and

receiving datayilsterieehiminig - d2vwigharRimpsdasfReed iolgait rigithar, thEernasyRicdof
difference between the methods for sending and receiving data of this embodiment of the present

disclosuhe sereitres! Siamerront seererRsSivelrea siial aaeus esdapehaiarigs I ke ewsmitied angl a

periodic waye is the square wave.  The methods. for sending and receiving data of thi bgdiment
ot the peS e TR T e DL e R A A HMP L S L VAR

ers corresponding eme 'sending and receiving

data illustratedNroftigsf 2h8, yhigharisus atiteperibedimdeiéfeaisin. N=28heidome pIumePUs tail
embodiments have been shown and described above, they are not construed to limit the present
inventioPPNRIFSAH M HES dhiternatives, and modifications made within the technical scope of the present

disclosure byt illed in the art shauld be inclu within th Eoé:zf: i C t n
disclosure W}I%]?g?' %@ﬁr‘?&%ﬂ@'ﬁ@&@%&%%&a@ﬁé‘ %$ & (ﬁﬁ%%rs&q oé@@ﬂsﬁlfe?ﬁﬁnﬂéﬁg %ﬁggﬁlfé
understpadrtnainaticar dmiisiobdhRaderesespesindhe alpmver exearphiyingeethosiodtkelarebRMNd at
disclosure ma)é be achieved by commanding the related hardware with programs. The programs may

be stord 6% & Bibiaid PRl apkityRlbespleiie aa Rl aie heamanebiHaIsAld @ I BinBinetion

of the pr es | d embodiments of the present disclosure when run on a computer. The
storageor?ﬁeﬁ(g%xiﬁdmﬁlrez)n ;Béﬁrgeﬁ above may be magnetic disks, CD, read-only memories (ROM), or random

access menoryt(idAf B eliev NV b T4AS oA o&dSo defbrhinecthad tiar sameing datbe comprisiogd:
transmitting data bit 1 by a periodic wave with a period Ti and transmitting data bit O by a Eer_iodic
wave witHCESsaMBlY FoMPrisetndt lershddpitPfra skkbit, at least 1 bit of a dafa bit and at least 1 bit of a

stop bit; and bit values of the stop bit are the same and are unequal to the bit values of the
synchronous tail.

As shown in Fig. 5, a sine wave sin( @, * X+ 7T ) with the period T1 is used by a sending
end to transmit data bit 1, and Oy _pr /|IT1]; and a sine wave sin( @g * X+ 7 ) with the period
T2 is used by the sending end to transmit data bit 0, and @o =27 /|T2|, where T1#T2, and
T1.T2=1.5:1.

Alternatively, a comparator may be used by a receiving end to convert the sine wave into a
corresponding square wave, such that the receiving end may distinguish bit O and bit 1 only by
testing the time interval between falling edges of the neighboring square waves.

As shown in Fig. 6, the bit sequence of data to be sent comprises successively: the
synchronous head, the character to be transmitted and the synchronous tail. The bit sequence of the
data to be sent may comprise a plurality of characters to be transmitted. A serial communication
format may be used by the charactersto be transmitted.

The synchronous head has M bits and M=20 and the synchronous head consists of 20 bits of



sending continuously a corresponding periodic wave according to a bit sequence of data to be sent.
2. The method according to claim 1, wherein the periodic wave is: a sine wave, a square wave or a
triangular wave. 3. The method according to claim 1, wherein  the bit sequence of the data to be
sent comprises successively a synchronous head, a character to be transmitted and a synchronous

tail; the sypehenpoaedirRiniasibhhitkaddd dsersaend @ yRaeatRl Le2baitd SitMaWasoidariMgoits

of the synchronous head are the same. 4. The method according to claim 1, wherein  the bit
sequendteesynebreanusdelsoay gummtgegmga@é@wefyheyymmﬁmqﬁdm tg theaplatade fosisent,

t d ; il th h has N bits and N ter th Lo 2:
and it Vb 5 FILA O O R Ky G B R e & S R 6 Wi
3, whergjfien Rg)RHASRAETI DOSHIAB TN EEH CPRHRIiNG SosilaaRag MRk at least 1 bit of a start bit , at

least 1 bit of a data bit and at least 1 bit of a stop bit; and  bit values of the start bit are the same and
are unequal Therymshrenoes tefl thassyingtsanduy+Ehand the synehreeaisdaceorgisg & dahitspiviherein

Sending the synchronous tail may guarantee the stability of the wave corresponding to the last sent
data character, that is, sending the synchronous tail guarantees a reliable transmitting for the last
sent data character, such that the last sent data character may be received correctly by the receiving
end.

The above character to be transmitted may successively comprise: 1 bit of a start bit, 8 bit of
adatabit and 1 bit of a stop hit.

As the synchronous head consists of M bits of 1, the start bit is bit 0 and the bit values of the
M bits of the synchronous head are different from that of the start bit, thus, the receiving end may
identify correctly the start bit of the character.

As the synchronous tail consists of N bits of 0, the stop bit is bit 1 and the bit values of the N
bits of the synchronous tail are different from that of the stop bit, thus, the receiving end may
identify correctly the stop bit of the character.

Asshown in Fig. 7, aprocess of sending datato be sent by the sending end comprises:

step 701: sending the synchronous head by the sending end;

step 702: sending the character to be transmitted by the sending end; and

step 703: sending the synchronoustail by the sending end.

Asshown in Fig. 8, a process of receiving datato be received by areceiving end comprises:

step 801: receiving the synchronous head by the receiving end,;

step 802: receiving the character to be transmitted by the receiving end; and

step 803: receiving the synchronous tail by the receiving end.

It may be seen from the technical solution provided above by the embodiment of the present
disclosure, the receiving end may determine the bit sequence of the received data according to the
period of the periodic wave, which avoids a complicated process for testing a duty ratio in the
prior art and reduces aload and cost of the receiving end.

Alternatively, as shown in Fig. 9, differences between the methods for sending and receiving

data of this embodiment and the methods for sending and receiving data illustrated in Figs. 5-8 lie



the character to be transmitted comprises successively at least 1 bit of a start bit , at least 1 bit of a
data bit and at least 1 bit of a stop bit ; and bit values of the stop bit are the same and are unequal to
the bit values of the synchronous tail. 7. The method according to claim 1, wherein TI:T2=1.5:1.

8. The method according to claim 3, wherein M=20 and the synchronous head consists of M bits of 1.

9. The methad 56 Drriem X yvipieind\erBdnd (Hassyie epnesstiail enois-oi pip ahd-

10. A data sending device, comprising:  a bit sequence generating unit configured to generate and
output Atsinesyanss((Pdatph wishstetpanad T2 inasedderrensasatztcedn@oganty Sadifigiredit
transmit d&}vi'a httgll_f[ﬁgl periodic wave with a period Ti, to transmit data bit O by a periodic wave with a
period .|a2 &e in wave generating and sending unit sends continuously a corresponding periodic

wave accordiig FethedafseauntpPhRR a8 RS Fahls emBddiMeAtdsHene Pretiag Br¥isa rEFRAHINg

to claim 10, wherein the periodic wave is: a sine wave, a square wave or a triangular wave.  12. The
data seRginglgesiass gooepiRfitoociaitherneineds éan sengiadansbigaeivbrygish HatiseatasiinsFignifiybred to
generate the following bit.sequence .of data to be sent: a synchronous head, a character to be

Rt e SR b

transmi'&’ehécana(ﬁean%/ us tall, the synchronous head has M bits and M is greater than or equal to

2, Alternatively, a difference between the methods for sending and receiving data of this
embodiment of the present disclosure and the methods for sending and receiving dataillustrated in
Figs. 5-8 liesin that the periodic wave is the triangular wave.

The methods for sending and receiving data of this embodiment of the present disclosure may
be understood similarly with the methods for sending and receiving data illustrated in Figs. 5-8,
which are not described in detail herein.

Alternatively, a difference between the methods for sending and receiving data of this
embodiment of the present disclosure and the methods for sending and receiving data illustrated in
Figs. 5-8 liesin that the periodic wave is the square wave.

The methods for sending and receiving data of this embodiment of the present disclosure may
be understood corresponding to the methods for sending and receiving dataillustrated in Figs. 5-8,
which are not described in detail herein.

Although explanatory embodiments have been shown and described above, they are not
construed to limit the present invention. Any changes, alternatives, and modifications made within
the technical scope of the present disclosure by those skilled in the art should be included within
the protection scope of the present disclosure which is defined by the protection scope of the
claims.

Those skilled in the art shall understand that all or parts of the processes in the above
exemplifying method of the present disclosure may be achieved by commanding the related
hardware with programs. The programs may be stored in a computer readable storage medium,
and the programs comprise one or a combination of the processes in the method embodiments of
the present disclosure when run on a computer. The storage medium mentioned above may be

magnetic disks, CD, read-only memories (ROM), or random access memory (RAM), etc.
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bit values of the M bits of the synchronous head are the same; and the character to be transmitted
contains a character in the data to be sent.  13. The data sending device according to claim 10,
wherein  the bit sequence generating unit is configured to generate the following bit sequence of
data to be sent: a synchronous head, a character to be transmitted and a synchronous tail; the
synchropgyg tajldas N Rits@ne:N is greater than or equal to 2; bit values of the N bits of the
synchronous tail are the same; and the character to be transmitted contains a character in the data to
be sent.  14. The data sending device according to claim 12, wherein  the character to be
transmitted ﬁbofmpriéﬁs (%Pcces%ivelﬁfﬁt least 1.hit of a start bit, at least 1 bit of a data bit and at least 1
bit of a stop it A%\ ISP SEPER B% the same and are unequal to the bit values of the

synchronousrBeafittingl&atd R daty senslipgidaace W&E@ﬂd@ ¢aighd Gandnqtaiytia sibrradirdo be

transmitted comprises successively at least 1 bit of a start bit, at least 1 bit of a data bit and at least 1
bit of a PAPHiE WAEI R Resiofthe, Jtbpevhcaieatidistinie;aandl are unequal to the bit values of the

SynChronous'sending continuously a corresponding periodic wave according to a bit sequence of datato be

sent.

2. The method according to claim 1, wherein the periodic wave is. a sine wave, a square wave
or atriangular wave.

3. The method according to claim 1, wherein

the bit sequence of the datato be sent comprises successively a synchronous head, a character
to be transmitted and a synchronous tail;

the synchronous head has M bitsand M is greater than or equal to 2; and

bit values of the M bits of the synchronous head are the same.

4. The method according to claim 1, wherein

the bit sequence of the datato be sent comprises successively a synchronous head, a character
to be transmitted and a synchronous tail;

the synchronous tail has N bits and N is greater than or equal to 2; and

bit values of the N bits of the synchronoustail are the same.

5. The method according to claim 3, wherein

the character to be transmitted comprises successively at least 1 bit of a start bit , at least 1 bit
of adatabit and at least 1 bit of a stop bit; and

bit values of the start bit are the same and are unegual to the bit values of the synchronous
head.

6. The method according to claim 4, wherein

the character to be transmitted comprises successively at least 1 bit of a start bit , at least 1 bit
of adatabit and at least 1 bit of a stop bit ; and

bit values of the stop bit are the same and are unequal to the bit values of the synchronous
tail.

7. The method according to claim 1, wherein T1:T2=1.5:1.

8. The method according to claim 3, wherein M=20 and the synchronous head consists of M

11



tail.  16. The data sending device according to claim 10, wherein TI:T2=1.5:1.  17. The data
sending device according to claim 12, wherein M=20 and the synchronous head consists of M bits of
1. 18. The data sending device according to claim 13, wherein N=20 and the synchronous talil
consists of N bits of 0.  19. A method for receiving data, comprising: receiving continuously a
periodigyyayezand  determining a bit sequence of received data according to a period of the periodic
wave, wherein data bit 1 is transmitted by the periodic wave with a period Ti, data bit O is transmitted
by the periodic Weveeihod aeemiding 20 stailmmids whergimNeZ2f2and the.syhehraedusdalccongisg @f tlaim
19, Wherl‘:) in tth periodic wave is: a sine wave, a square wave or a triangular wave.  21. The method
accordif¥8 ctaim 20, wherein if the periodic wave is the sine wave or the triangular wave, determining

a bit sequengg. ng@y%w%,%gm@®;period of the periodic wave comprises:  converting
the sine wave or the triangular wave into a corresponding square wave, and determining the bit

sequence ofalhé reaURNSa generaicas amocantiained oteens BetanseeriRiihg bidgedusher fidaitg lRuare
waves; or .. copverting the sine wave or the triangular wave into a corresponding square wave, and
determiﬁ?r% % bit sequence of the received data according to a time interval between falling edges of

neighboring gguakeguRseRing ak?saiafBGHNOELARGOFENS IPFIRHR d&#Di2 1L Hyhe frRifodidReabE with
sequence of the received data comprises successively a synchronous head, a character to be
transmifteeEAg d dyherHrensnl @aka syriahmetioticauayves Wi BertPl i2gwheseithahcovadial to

2: and Bl D SN 38 B B IS 833 L& a7 Beriodic wave according to the bit

sequence of the datato be sent.

11. The data sending device according to claim 10, wherein the periodic wave is: a sine wave,
asquare wave or atriangular wave.

12. The data sending device according to claim 10, wherein

the bit sequence generating unit is configured to generate the following bit sequence of data
to be sent: a synchronous head, a character to be transmitted and a synchronous tail;

the synchronous head has M bits and M is greater than or equal to 2;

bit values of the M bits of the synchronous head are the same; and

the character to be transmitted contains a character in the data to be sent.

13. The data sending device according to claim 10, wherein

the bit sequence generating unit is configured to generate the following bit sequence of data
to be sent: a synchronous head, a character to be transmitted and a synchronous tail;

the synchronous tail has N bits and N is greater than or equal to 2;

bit values of the N bits of the synchronoustail are the same; and

the character to be transmitted contains a character in the data to be sent.

14. The data sending device according to claim 12, wherein

the character to be transmitted comprises successively at least 1 bit of a start bit, at least 1 bit
of adatabit and at least 1 bit of a stop bit; and

bit values of the start bit are the same and are unegual to the bit values of the synchronous
head.

15. The data sending device according to claim 13, wherein

the character to be transmitted comprises successively at least 1 bit of a start bit , at least 1 bit

12



23. The method according to claim 20 or 21, wherein the bit sequence of the received data comprises
successively a synchronous head, a character to be transmitted and a synchronous tail; the
synchronous tail has N bits and N is greater than or equal to 2; and bit values of the N bits of the
synchronous tail are the same.  24. The method according to claim 22, wherein  the character to

be tranggniigs £EMAEAS SMEaasS¥eaBh BRshFbit Of a start bit, at least 1 bit of a data bit and at
least 1 bit of a stop bit; and  bit values of the start bit are the same and are unequal to the bit values

of the synchhiinsal sesceiotesstam dinare the setwsr dint ace ¢lapaL2B atherbih val tee ehthesctsdaneus

transmi
bit of a

ge

comprises successively at least 1 bit of a start bit , at least 1 bit of a data bit and at least 1
p bit; and bit values of the stop bit are the same and are unequal to the bit values of the

synchronous tait eI AR SRR UbAE STy eriRi AP0/ igeia THT22215Lh.  27. The method

according to claim 22, wherein M=20 and the synchronous head consists of M bits of 1.

17. The data sending device according to claim 12, wherein M=20 and the synchronous head

consists of M bits of 1.

18. The data sending device according to claim 13, wherein N=20 and the synchronous tail

consists of N bits of O.

19. A method for receiving data, comprising:
receiving continuously a periodic wave; and

determining a bit sequence of received data according to a period of the periodic wave,

wherein data bit 1 is transmitted by the periodic wave with aperiod T1, data bit O is transmitted by

the periodic wave with aperiod T2, and T1 isunequal to T2.

20. The method according to claim 19, wherein the periodic wave is. a sine wave, a square

wave or atriangular wave.

21. The method according to claim 20, wherein if the periodic wave is the sine wave or the

triangular wave, determining a bit sequence of received data according to a period of the periodic

wave comprises:

converting the sine wave or the triangular wave into a corresponding square wave, and

determining the bit sequence of the received data according to atime interval between rising edges

of neighboring square waves; or

converting the sine wave or the triangular wave into a corresponding square wave, and

determining the bit sequence of the received data according to a time interval between falling

edges of neighboring square waves.

22. The method according to claim 20 or 21, wherein

the bit sequence of the received data comprises successively a synchronous head, a character

to be transmitted and a synchronous tail;

the synchronous head has M bitsand M is greater than or equal to 2; and
bit values of the M bits of the synchronous head are the same.
23. The method according to claim 20 or 21, wherein

the bit sequence of the received data comprises successively a synchronous head, a character

13



28. The method according to claim 23, wherein N=20 and the synchronous tail consists of N bits of O.
29. A data receiving device, comprising: a receiving unit configured to receive and output a
continuously periodic wave; and  a determining unit configured to determine a bit sequence of
received data according to a period of the periodic wave output by the receiving unit, wherein data bit

1 is trangy it R HIBIRPIIOLG W AMSHIW(IE A1 period Ti, data bit O is transmitted by the periodic wave
with a period T2, and the Tiis'unequal to T2.  30. The data receiving device according to claim 29,

wherein the {heriyorhioaogssaibheindl wivand Nqagreaienviacoos edadgoldr adve.  31. The data
receiving device accordin claim 30, wherein if the periodic wave is the sine wave or the triangular
wave, the d&éﬁHﬁ@ﬂHﬁl@%ﬁ%ﬁ &Y ngfg%%}e}ﬂlﬂ%egﬁ?e%%e or the triangular wave into the
corresponding sriakeitad @@fdAFR eI e2h@idfgaauence of the received data according to a
time interval between rising edges of neighboring square waves; or to convert the sine wave or the

triangular wabe ehasagteo e diammg tted spenpases aiedessiveisraiiirashé bit sbquaitdibt, illdeadclved
data accqardin time jnterval between falling edges of neighboring square waves.  32. The data
B R e TR PR e e

receivin ng to the determining unit is configured to determine

that  the bitisqaHRIRCEr PhéheHeCRiVRE HRlaPRMPIISES IWeeBaBtelvHy D@ \SuhaepAcR GiltUSCter
to be transmitted and a synchronous tail; the synchronous head has M bits and M is greater than or

equal td228nd bit values of the M bits of the synchronous head are the same.  33. The data
receiving deéﬁerﬂgcorﬁlgg to cl%lm 88&3%,2\ghﬁh%|rn.the unit is configured to determine that the bit

COrdin n
sequence of the recelved data comMprisés successweﬁ'y a synchronous head, a character to be

transmitted anslchaebedh torsdadhitted comprises successively at least 1 bit of a start bit , at least 1 bit

of adatabit and at least 1 bit of a stop bit; and

bit values of the stop bit are the same and are unequal to the bit values of the synchronous
tail.

26. The method according to claim 19, wherein T1:T2=1.5:1.

27. The method according to claim 22, wherein M=20 and the synchronous head consists of
M bits of 1.

28. The method according to claim 23, wherein N=20 and the synchronous tail consists of N
bits of 0.

29. A datareceiving device, comprising:

areceiving unit configured to receive and output a continuously periodic wave; and

a determining unit configured to determine a bit sequence of received data according to a
period of the periodic wave output by the receiving unit, wherein data bit 1 is transmitted by the
periodic wave with a period T1, data bit O is transmitted by the periodic wave with a period T2,
and the T1 isunequal to T2.

30. The data receiving device according to claim 29, wherein the periodic wave is. a sine
wave, a square wave or atriangular wave.

31. The datareceiving device according to claim 30, wherein if the periodic wave is the sine
wave or the triangular wave, the determining unit is configured

to convert the sine wave or the triangular wave into the corresponding square wave and to
determine the bit sequence of the received data according to atime interval between rising edges

of neighboring square waves; or
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the synchronous tail has N bits and N is greater than or equal to 2; and bit values of the N bits of the
synchronous tail are the same.  34. The data receiving device according to claim 32, wherein  the
character to be transmitted comprises successively at least 1 bit of a start bit , at least 1 bit of a data
bit and at least 1 bit of a stop bit; and  bit values of the start bit are the same and are unequal to the

bit values ofihesyrentRe Qe Rak or te tTRAIAR MRsRIVIRE Q%WH@%%F@%@,M%@”

the character to be transmitted comprises successively at least 1 bit of a start bit , at least 1 bit of a
data bit dgierainedbe bibisaspens®e pfiiedacebied drie sestaiebnetdp ditraed nirsveh hrvaern dadinp edges to
the bit vaflues he synchronous tail.  36. The data receiving device according to claim 29, wherein
T1:T2=L59NN %{gtg%%%iving device according to claim 32, wherein M=20 and the

synchronoussheqpeCeaaisEe &l iMgbis Aelaccording! e dain BEPBIVEY dpkemareaieiaenaifimiBes
wherein N=20 and the synchronous tail consists of N bits of O.

configured to determine that

the bit sequence of the received data comprises successively a synchronous head, a character
to be transmitted and a synchronous tail;

the synchronous head has M bitsand M is greater than or equal to 2; and

bit values of the M bits of the synchronous head are the same.

33. The data receiving device according to claim 30 or 31, wherein the unit is configured to
determine that

the bit sequence of the received data comprises successively a synchronous head, a character
to be transmitted and a synchronous tail;

the synchronous tail has N bits and N is greater than or equal to 2; and

bit values of the N bits of the synchronoustail are the same.

34. The data receiving device according to claim 32, wherein

the character to be transmitted comprises successively at least 1 bit of a start bit , at least 1 bit
of adatabit and at least 1 bit of a stop bit; and

bit values of the start bit are the same and are unegual to the bit values of the synchronous
head.

35. The data receiving device according to claim 33, wherein

the character to be transmitted comprises successively at least 1 bit of a start bit , at least 1 bit
of adatabit and at least 1 bit of a stop bit; and

bit values of the stop bit are the same and are unequal to the bit values of the synchronous
tail.

36. The data receiving device according to claim 29, wherein T1:T2=1.5:1.

37. The data receiving device according to claim 32, wherein M=20 and the synchronous
head consists of M hits of 1.

38. The data receiving device according to claim 33, wherein N=20 and the synchronous tail

consists of N bits of O.
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