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(57) ABSTRACT

A method and apparatus for switching data in communication
system which comprises of mainly a conversion circuit to
receive source data possessing real coding dimension and
covert it to converted data possessing tolerable coding dimen-
sion; judgment bit is set in the converted data to designate the
data as source data or not. Later on, shift circuit is used to shift
the converted data in certain amount so as to generate a shifted
data; meanwhile, the lowest bit and highest bit of shifted data
are used 1o start acquiring real coding dimension to be used
respectively as a first data and a second data, or by changing
the pattern of acquiring the first data, then the highest bit
minus the real coding dimension bit as the starting bit of the
first data, and acquiring the real coding dimension from the
side of the lowest bit. Finally, a comparison and selection
circuit is used to compare the corresponding judgment bit in
the first and the second data and to output an output data,
wherein output data is source data with the above-mentioned
amount of shift.

Comparison
S Conversion Shifter and
S | circuit circuit selection _E__b SOUt
) circuit !
| 110 120 130 ;



US 2008/0198843 A1

Aug. 21, 2008 Sheet 1 of 12

Patent Application Publication

L "2l

3IMD2I1D
U0 [)II[2S JRLLERY B LALLE RS B
pue 123]J14S UOISI2AUO)D) )

uostiedmo)

IN0S <

ek e e e e e e e e e e = e



US 2008/0198843 A1

Aug. 21, 2008 Sheet 2 of 12

Patent Application Publication

ejep
UOISIIAUWO)D)

¢ Ol

e
<

juduodwod
SmidIa N

A

A

jusuodwmod

BlEP
UOISIPAUO)D)

<
viL

juduodwed
LT SREYEN

31q
3mdwidpng

%
ZiL



US 2008/0198843 A1

Aug. 21, 2008 Sheet 3 of 12

Patent Application Publication

2)ep pPU0IIS

vlep )SaI]

¢ old

A

N2
uonisinboe

By

f

A

elep UIgs

jusuoduros
ejepljuus

B I Ty ot [y |

- ey e e e e - -— e A e = i e o  m e e o = . - - ——— - - -

ejep
UOISIdAUOD



US 2008/0198843 A1

Aug. 21, 2008 Sheet 4 of 12

Patent Application Publication

jeudisjorjuo))

e)EPIJIYS WJ

Ve 'Ol

?:Tmm jo13u0)

[

I

[

F

-

.

[

L L Ly
L

[AAA"

ejep

" MOISIIATWOD



Patent Application Publication  Aug. 21, 2008 Sheet 5 of 12 US 2008/0198843 A1

| Ju
i/_\/
LSB2

Shift data
][4 (4] -
A

l_l_.:._

MSB2

Shift
FIG. 4A

LSB1

|.l

1] [1] (4]

Conversion data
o]
MSB1

Judgmgy\tJ
bit



US 2008/0198843 A1

Aug. 21, 2008 Sheet 6 of 12

Patent Application Publication

dv old

€4S CASIN rdas 4SSN
uoisuad uryp Surpod poy uoisud mIp Surposuay
F 7 T T, F T = ==
11q D ........ —u D _ 3iq e _
jwowmBpnp O — — — = — — a._w.uuw_:;._. _——— - ID.ID'
- [ 1] ] | | 1]
S BIEPISIL BJED PUODIDS
Nmmvy N‘mws_
uosuavILp UoISHIUHP
Suwipoaeay ‘Burpoo [gay
e e e e T T T T T S e — b |
wa g [0 - Q00
ymemIpnp
| | . | -

BlED JIUS



US 2008/0198843 A1

Aug. 21, 2008 Sheet 7 of 12

Patent Application Publication

Jnosg

jyudruoduwod
3duidiowm

;A

1:31:3 )
L{YEREYETN

o9¢ci
A9PPV
A 4
NI
uosiaedwmo)

A

0€l

uoIsudWIIp Surpod fesy

V Jigs

B)Ep PUOIIS

v)ep ISILg



Patent Application Publication  Aug. 21, 2008 Sheet 8 of 12 US 2008/0198843 A1

132 First data Second data
judgment judgment
bit bit

Lo

Comparator
Second data—» 1320

Firstdata —>

Firstdata Second data

judgment judgment
bit bit

! !

Firstdata — comparator

Second data——> 1320

FIG. 6



US 2008/0198843 A1

Aug. 21, 2008 Sheet 9 of 12

Patent Application Publication

L "Old

s)ep ndinoaysiauad o}

oLes

uIep puodas pue )say) 2aedwod o,

80cZS

EJEP PUOIIS PUB BJEP JSAL) UFEI(]O 0) S & OF
uorsadw}p 3aipod [vd103 Jurpirodde
wjep pajjigs asynbou o,

902s
®)up pa)JIgs opuy
QP IY) JAIAUOD 0)
MIYs mrojIag
z
v0ZS

B)BP PIJAIIAVOD B OJU|
€)EP I24NUS JAIAUOID O],

c0cs

ejup IdAnos
JA[3331 0],

00¢s



US 2008/0198843 A1

Aug. 21, 2008 Sheet 10 of 12

Patent Application Publication

8 Old

¥3EPp PUCIIS Y]} JO

e)EP ISIIFIATY) JO
woneso] Surpuedsatied ayy e
eiepaapindinoog

20¢es

uworswamrp Suipod
a[qe 19103 uey) 123 xey sy

Y0ES

31q }23.110) ST
BIEP 1511 81]) JO
NnqiuauiBpnlaygy,

»{ uonedo] Furpuodsaaios axy ye
ejuep 33 Jndino oy,

3 JIILIOD ST
e p puodas ayy jo
qrwswmdpnflogy

31 3930T0D ST
CIEP PUOIIS ) PUE JS.11J YY)
Jo spiq uam3pnl anp jJo
2uo PIym 3Zpuflog,

$31q 1331I0D [ 31 BIEP
PUOIS pUE JS ALY JO SIXqQ

a

AN[EA IDIUIIIJIIL JI
?3pnfog

sax

c0ES

Jyusmdpnl ay
Jiaspul 03 pawmiojaag

oogs



US 2008/0198843 A1

jmowmBpug

cdSI

——

wolsudurip 3urped gy

||

Aug. 21, 2008 Sheet 11 of 12

juswSpnpr

BjRp ISIL]

way

6 old

+gsS1 YaS

uoIswIWIP 3UWIPOd jEd Y

q r
* ~
juswidpmng

elep puodasg

Blep ISI1J Y3 Jo
NqB3unieisayy

Nmms_

Patent Application Publication

|, woisusunp | / | uorsusunp

I'Surpoateayg |/ 'S8uiposeay’t
En i aa s [

— — mim

o Ly gL
ejepiigs



Patent Application Publication  Aug. 21, 2008 Sheet 12 0

f12  US2008/0198843 A1

S400
J
/._-/
Toreceive
source data
S402
./-”'/
To convertsource data
intoa converted data
5404
]
4 //—/
Perform shift
toconvertthe data
into shifted data
S406
¥
L 4 -

Toacquireshifteddataaccording to
real codingdimensionandspecifiedloca
soastoobtainfirstdataandsecond da

fion
ta

Y

To comparefirstand second data

To generate output data

FIG. 10

4 -



US 2008/0198843 Al

METHOD AND APPARATUS FOR
SWITCHING DATA IN COMMUNICATION
SYSTEM

FIELD OF THE INVENTION

[0001] The present invention relates to a data switching
apparatus and method, it specifically relates to a method and
apparatus for switching data in communication system.

BACKGROUND OF THE INVENTION

[0002] Inacommunication system, data switching appara-
tus is needed to convert a source data transmitted from the
previous circuit into an output data to be used by subsequent
circuit for data processing. Data switching apparatus is just
like a translation system between previous circuit and the
subsequent circuit, the previous circuit needs a data-switch-
ing apparatus to convert source data into output data that can
becontrolled by the subsequent circuit before data processing
can be performed by the subsequent circuit. Therefore, it is
indispensable no matter in the transmitter or the receiver of
communication system. Here, the output data is generated by
shifting the source data. Note that, the communication speci-
fication it supports has to be decided and needs to match the
above-mentioned previous circuit processing and data trans-
mission. For example, IEEE 802.16e Worldwide Interoper-
ability for Microwave Access (WiMax), IEEE802.11n, Digi-
tal Video Broadcasting (DVB), 4” generation mobile
communication (4G) and Ultra-Wideband (UWB), etc.
Therefore, all the source data received by data switching
apparatus should match the coding dimension as specified by
the communication specification.

[0003] Inconventional data switching apparatus, since data
shifting is needed to achieve the purpose of converting the
source data transmitted from the previous circuit into output
data; therefore, shifter circuit is needed to perform the opera-
tion of shifting data. Conventional shifter circuit is designed
with data shifting data component, that is, multiple numbers
of multiplexers are used to move the source data. Each mul-
tiplexer is connected to the data of two neighboring bit in
source data and the last multiplexer is connected to the high-
est bit and the lowest bit of the source data; then through the
by controlling the multiplexer, and complete the shifting
operation of source data. However, the number of multiplexer
is related to the coding dimension and each communication
specification has multiple sizes of coding dimensions; more-
over, all the coding dimension are different, take the WiMax)
as an example, it has 19 sizes of coding dimensions for the
LDPC (Low Density Parity Check) encoder and decoder,
thus, the above-mentioned coding dimensions of source data
are all different. Therefore, in conventional data switching
apparatus, the shifter circuit design in dealing with fixed size
of coding dimensions which the architecture includes one
fixed size shifter circuit and perform only single coding
dimension, that is, it is not allowed to use the same shifter
circuit to shift source data according to multiple sizes of
coding dimension.

[0004] Take WiMax as an example, if all the 19 sizes of
coding dimensions specified by WiMax LDPC code are to be
used in the communication production, data switching appa-
ratus should be implemented using a circuit comprising of 19
different sizes shifters to process corresponding data for 19
sizes of coding dimensions respectively. The electronic cir-
cuit will occupy pretty large chip area and the complexity of
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hardware design will be relatively increased too. Further-
more, the manufacturing cost is relatively increased too.
[0005] Therefore, it is highly expected that a multi-size
coding dimensions data switching apparatus for com-
munication system that reduces circuit area and hard-
ware complexity can be invented.

SUMMARY OF THE INVENTION

[0006] One purpose of the present invention is to provide a
method and apparatus for switching data in communication
system and can switch all sizes of the coding dimensions
defined in of the communication specification.

[0007] Another purpose of the present invention is to pro-
vide a method and apparatus for switching data in communi-
cation system in order to simplify the circuit and reduce the
hardware cost.

[0008] Yet another purpose of the present invention is to
provide a method and apparatus for switching data in com-
munication system that reduces the chip area and the com-
plexity of hardware.

[0009] According to the above-mentioned purposes of the
present invention, a method and apparatus for switching data
in communication system is proposed, which uses a conver-
sion circuit to receives a source data possessing in the real or
expected coding dimension, then the source data is converted
to a converted data possessing in a tolerable or maximum
coding dimension; judgment bits are inserted in the converted
data to designate the data as source data or not. Later on, only
one shifter circuit is used to shift the converted data in certain
shift amount so as to generate a shifted data; meanwhile, the
right side and the left side of shifted data are used to acquire
the real coding dimension to be used as the first data and the
second data respectively. Finally, a comparison and selection
circuit is used to compare the corresponding judgment bits in
the first and the second data and select the final output data.
[0010] According to the above-mentioned purposes of the
present invention, a method and apparatus for switching data
in communication system is proposed. First, the source data
possessing in the real or expected coding dimension is
received; then the source data is converted into converted data
possessing in a tolerable or maximum coding dimension,
wherein the real coding dimension should not be larger than
the tolerable coding dimension. Moreover, by setting or
inserting the judgment bits, the source data is designated as
the correct bit and the non-source data is designated as the
error bit. The converted data are shifted according to a certain
shift amount to generate a shifted data. The lower part and
higher part of shifted data in the real coding dimension are
used to be used as a first data and a second data respectively.
Finally, the output data is selected by comparing the corre-
sponding judgment bits in the first and the second data.
[0011] According to the above mentioned purposes of the
present invention, we propose another data switching appa-
ratus used in communication system, which mainly consists
of a conversion circuit to receive a source data having real
coding dimension and to convert the source data into con-
verted data having tolerable coding dimension; meanwhile,
judgment bit is installed in the converted data so as to desig-
nate whether the converted data s the source data or not. Later
on, a shifter circuit performs a shift on the converted data so
as to generate a shifted data, meanwhile, the highest bit of the
shifted data starts to acquire a second data and the highest bit
of the shifted data is deducted with the bit of the real coding
dimension to be used as the starting bit of a first data; further-
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more, starting from the starting bit, real coding dimension is
acquired in the lowest bit direction of the shifted data so as to
be used as a first data; however, if the lowest bit from the
starting bit to the shifted data is smaller than the real coding
dimension, the acquisition will be continued from the highest
bit of the shifted data so that the first data is equal to the real
coding dimension. Finally, acomparison and selection circuit
is used to compare the corresponding judgment bits in the first
data and the second data so as to selectively send out this
source data.

[0012] According to the above mentioned purposes of the
present invention, we also propose another data switching
method used in communication system. First, source data
having real coding dimension is received and the source data
is converted into a converted data having tolerable coding
dimension; furthermore, the real coding dimension should
not be larger than the tolerable coding dimension; and
through the installation of judgment bit, the source data site is
designated as correct bit and the non-source data site is des-
ignated as error bit; moreover, shift the converted data a
certain shift amount so as to generate a shifted data; then
respectively the highest bit of the shifted data is deducted with
the bit of the real coding dimension and the real coding
dimension is acquired from the highest bit of the shifted data
toward the lowest bit direction of the shifted data so as to be
used a first data and a second data; finally, the corresponding
judgment bits in the first data and the second data are com-
pared so as to selectively send out the source data.

BRIEF DESCRIPTIONS OF THE DRAWINGS

[0013] FIG. 1 shows the data switching apparatus of the
present invention;

[0014] FIG. 2 shows the basic architecture of conversion
circuit of the present invention;

[0015] FIG. 3 is the basic architecture of shifter circuit of
the present invention;

[0016] FIG. 3A is the basic architecture of the shifter com-
ponent of the present invention;

[0017] FIG.4A~4Bisthe illustration of processing flows of
shifter circuit of the present invention;

[0018] FIG. 5 is the basic architecture of comparison and
selection circuit of the present invention;

[0019] FIG. 6is the basic architecture of comparison circuit
of the present invention;

[0020] FIG. 7 is the process flow of data switching of the
present invention; and

[0021] FIG. 8 is the process flows of a method of compari-
son of the judgment bits of the first and the second data of the
present invention;

[0022] FIG.9 is an illustration of a second processing flow
chart of the shifter circuit of the present invention; and
[0023] FIG. 10 illustrates a second data switching method
and process flow chart of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0024] A method and apparatus for switching data in com-
munication system is provided in the present invention. What
makes it different than conventional data switching apparatus
is, for the data switching apparatus of the present invention,
under the communication specification supported by the
communication system, the source data can be shifted accord-
ing to all sizes of coding dimensions by such a data switching
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apparatus; therefore the limitation issues of corresponding
treatment in conventional data shifter is that shifts the source
data according to one fixed coding dimension only. Note that,
data switching apparatus of the present invention uses only
one size shifter circuit; therefore, the space and chip area used
to implement the electronic circuit design is correspondingly
much smaller than the conventional data switching apparatus
or a multi-size shifter in the multi-sizes of coding dimension,
and of course, the complexity of electronic circuit design is
relatively lower.

[0025] FIG. 1 shows the data switching apparatus of the
present invention, data switching apparatus 100 comprising
of a conversion circuit 110, a shifter circuit 120 and a com-
parison and selection circuit 130. The data switching appara-
tus 100 is mainly used to receive a source data Ss and to
perform shift the source data Ss according to the certain shift
amount in order to generate an output data Sout that the output
data Sout is the data which is shifted by a certain shift amount
of the source data Ss. Here, the shift operation of source data
Ss can be achieved according to all sizes of coding dimen-
sions defined in the communication specification. We use the
real coding dimension to represent the expected coding
dimension. Conversion circuit 110 is to receive the source
data Ss and to convert it into a data possessing in the tolerable
coding dimension with feature of fixed coding dimension,
meanwhile, judgment bits are inserted during the conversion
process so that what is source data Ss and what is non-source
data inserted in the conversion process can be distinguished in
the converted data. Shifter circuit 120 performs certain shift
amount of shift on the received converted data so that to
generate a shifted data, then, the right side and left side of
shifted data are used to acquire the real coding dimension to
be used respectively as a first data and a second data. Finally,
comparison and selection circuit 130 is used to compare the
judgment bits in the first data and the second data so as to
obtain output data Sout. In the followings, we are going to
introduce further the basic architecture of a conversion circuit
110, a shifter circuit 120 and a comparison and selection
circuit 130.

[0026] FIG. 2 shows the basic architecture of conversion
circuit of the present invention. Conversion circuit 110 com-
prising of a judgment bit selection component 112, a data
conversion component 114 and a merging component 116.
The function of judgment bit selection component 112 is to
provide judgment bits and the function of data conversion
component 114 are that let the subsequent output converted
data to possess the tolerable coding dimension through the
adding of a differential quantity of non-source data which is
equal to the difference between the tolerable coding dimen-
sion and the real coding dimension; the judgment bits should
be designated according to the source data Ss and the non-
source data. The functions of judgment bits selection compo-
nent 112 and data conversion component 114 can be achieved
through multiplexer or other circuit of the same function.
Finally, the source data Ss and the non-source data are
selected using the judgment bits and the data conversion
component 114 is merged through merging component 116
and a converted data is then sent out. Whatneeds to be noticed
is, the real coding dimension must be not larger than the
tolerable coding dimension, in other words, the maximum
value of real coding dimension that can be used by source data
Ss is the tolerable coding dimension.

[0027] Take the communication specification in WiMax as
anexample, ithas 19sizes of coding dimensions as: 24,28, 32
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... 96.Tolerable coding dimension can be set up as the largest
value 96 of the 19 sizes of coding dimension and the real
coding dimension can then be selected as the 19 sizes of
coding dimensions in WiMax. If the real coding dimension is
24, the judgment bit selection component 112 will then pro-
vide 24 the correct bits and 72 the error bits; moreover, in
addition to source data Ss, data conversion component 114
has to provide 72 sets of non-source data; furthermore, the
correct bit has to be added correspondingly on the part of
source data Ss through the merging component 116 and the
error bit has to be added correspondingly on the part of
non-source data through the merging component 116, that is,
the converted data is generated. Judgment bits selection com-
ponent 112 provides in the judgment bits in the input endpoint
corresponding to 19 sizes of coding dimension, for example,
24 the correct bits and 72 the error bits, 28 the correct bits and
68 the error bits, etc.; moreover, the judgment bits at the input
end point are selected through the real coding dimension.
Similarly, the data conversion component 114 provides in the
non-source data in the input endpoint corresponded to 19
sizes of coding dimensions, and then non-source data at the
input end point is selected through the real coding dimension,
then source data of the real coding dimension is added to the
output data in the size of the tolerable coding dimension.
What needs to be noticed here is, the selection range of real
coding dimension should be decided by the tolerable coding
dimension; if the tolerable coding dimension is set as 32, then
real coding dimension can only be selected as 24, 28 and 32.

[0028] FIG. 3 shows the basic architecture of shifter circuit
ofthe present invention. FIG. 3A shows the basic architecture
of the shift data component of the present invention. FIG.
4A~4B are the illustrations of the processing flows of shifter
circuitof the present invention. Please refer to FIG. 3 and FIG.
4A~4B at the same time to make the explanation easier.
Shifter circuit 120 comprising of a shift data component 122
and a data acquisition circuit 124. After the converted data is
received by the shift data component 122, a shift action is
performed on the converted data so that the converted data is
shifted a certain shift amount to become shifted data as shown
inFIG. 4A. Here, the parts of judgment bits are reserved in the
converted data and the shifted data and we designate the
correct bit as 1 and error bit as 0; however, according to
different design, the correct bit can also be designated as 0 and
the error bit can be designated as 1. In the process of converted
data, we define the right side part of conversion data is LSB1
and the left side part of conversion data is MSB1; for the
execution of shift action, it is started from the right side part
LSBI1 to the right by a shift amount of A to become shifted
data. Of course, according to different design, the execution
ofthe shift action can also be changed to a start from right side
part LSB1 to the left in certain shift amount.

[0029] Please refer to FIG. 3A, which shows that the design
of shift data component 122 is to use the first grade circuit
1222 to receive converted data, then circuit in each grade is
connected to the data generated in the previous grade so as to
convert the converted data into shifted data. Take the first
grade circuit 1222 as an example, multiple numbers of mul-
tiplexers are used to move the source data and each multi-
plexer is connected to the data of two neighboring bits of the
converted data, and the last multiplexer is connected to the
highest bit and the lowest bit of the converted data; then
control signal is used to select the output data in each multi-
plexer, and the principle of each grade of circuit is the same as
the first grade circuit 1222; then through the design of each
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grade of electronic circuit, the shift amount can be controlled,
generally speaking, the electronic circuit grade of shift data
component 122 is equal to the tolerable coding dimension
minus 1. Wherein the number of multiplexer in each grade of
electronic circuit should be equal to the tolerable coding
dimension, Take FIG. 3A as an example, the tolerable coding
dimension is 8, the number of multiplexer of the first grade
circuit 1222 thus must be equal to 8 and shift data component
122 then has 7 grades of electronic circuit. What needs to be
noticed here is, the design of shift data component 122 it the
same as the design of the conventional shift data component;
the difference is, the design of shift data component 122 is
corresponded to the tolerable coding dimension, there is no
need to design circuit that is not corresponded to the tolerable
coding dimension; the main reason is, the design of conver-
sion circuit 110 of FIG. 1 makes the coding dimension of the
shifted data fixed, therefore, the design of shifted data com-
ponent 122 only needs to be corresponded to the coding
dimension of the shifted data.

[0030] Please further refer to FIG. 3 and FIG. 4 A~4B. Data
acquisition circuit 124 is to acquire part of the shifted data so
as to output the first data and the second data as shown in FIG.
4B; the real coding dimension is acquired to start at the right
side part of shift data LSB2, this is the so-called the first data,
and then real coding dimension is acquired to start at the left
side part of the shift data MSB2, this is the so-called the
second data.

[0031] FIG. 5 shows the basic architecture of comparison
and selection circuit of the present invention. Comparison and
selection circuit 130 comprising of comparison circuit 132
and selection data merging component 134. Comparison cir-
cuit 132 receives the first and the second data and selected
output data that is designated as correct bits through a com-
parison of judgment bits at corresponding locations of the
first and the second data. Here, please refer to FIG. 4B, since
the first and the second data are data of the real coding dimen-
sion length at the same time, comparison circuit 132 is thus
judgment bit which compares the same location of the first
and the second data; for example, the judgment bits are com-
pared and start from the right side part of the first data LSB3
of the and the right side part of the second data L.SB4 of the
second data, and the comparison is done one by one until the
judgment bits of the left side part of the first data MSB3 and
the left side part of the second data MSB4; when the judgment
bit of the comparison is designated as correct bit, comparison
circuit 132 will select the output data with the correct bits, that
15, selection data. What needs to be noticed is, there is no
limitation on the starting order of comparison in comparison
circuit 132, in addition to start the comparison from the right
side part of the first data LSB3 and the right side part of the
second data LSB4, the judgment bit comparison can also be
started from the left side part of the first data MSB3 and the
left side part of the second data MSB4.

[0032] Selection data merging component 134 is to receive
selection data sent out from comparison circuit 132 and
merge the data into output data Sout, that is, source data Ss of
A the shift amount.

[0033] FIG. 6isthe basic architecture of comparison circuit
of the present invention. Comparison circuit 132 needs to
possess comparator 1320 with a quantity the same as the
tolerable coding dimensions, this is as shown in FIG. 6, each
comparator 1320 will compare the judgment bits at the cor-
responding location of the first data and the second data and
output selected data which is designated as the correct bit.
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Wherein, each comparator 1320 operates independently and
will not affects the others. Therefore, through the simulta-
neous action of each comparator 1320, the parallel processing
effect can then be reached and the processing time of data
switch can then be shortened in data switching apparatus of
the present invention can be applied in communication sys-
tem of high performance and high speed.

[0034] What needs to be noticed is, the length of the first
and the second data is the same as the length of real coding
dimension; during the comparison of the judgment bits and
the output of selected data, comparator 1320 only of the
quantity of real coding dimension will be used, therefore,
only under the situation when the real coding dimension is
equal to the tolerable coding dimension, all the comparison
circuits 132 will be used.

[0035] Please refer again to FIG. 5, the comparison and
selection circuit 130 further comprising of an adder 136.
When comparator 1320 compares the judgment bits at the
corresponding location of the first and the second data, it is
not true in each time that only one is the correct bit and
another one is the error bit; therefore, adder 136 needs to be
used for the adding of shift amount A and the quantity of the
real coding dimension in order to generate a reference value
to be used as reference standard. When the judgment bits of
the first data and the second data in comparator 1320 are all
correct bits and if reference value is larger than tolerable
coding dimension, output the second data, otherwise, output
the first data.

[0036] What needs to be noticed is, as shown in FIG. 1,
when shifter circuit 120 performs shift action of data conver-
sion, if the shift amount is not too large, it is easier for the
comparison and selection circuit 130 to all appear correct bits
when the judgment bits of the first and the second data are
compared; although as mentioned before, when the reference
value is larger than the tolerable coding dimension, the output
will be second data and on the contrary, the output will be the
first data, yet there are still some corner case conditions that
are difficult to judge. That is, when the range of real coding
dimension is larger than %3 of the tolerable coding dimension
but smaller than the tolerable coding dimension and when all
the judgment bits of the first data and the second data are all
correct bits, that is, as mentioned above, the situation that the
comparison of judgment bits of the first and the second data
does not fully apply. Take the tolerable coding dimension of
96 as an example, if the real coding dimension is 92 and the
shiftis 50, the comparison of judgment bits of the first and the
second data as mentioned above does not apply here, as
shown in FIG. 5, comparator 1320 must output the part of the
first data. For those parts that are not applicable to the judg-
ment method as mentioned above, they can be solved by
limitation method or the adding of an additional database for
judgment. Wherein, the so-called limitation method means
when the judgment method as mentioned above is not fully
applicable, we must limit the sum of the real coding dimen-
sion and the shift amount to be smaller than the tolerable
coding dimension. The judgment method of adding addi-
tional database means to measure in the advance real coding
dimension and shift amount in order to acquire data that is not
applicable to the method of comparison of the judgment bits
of the first and the second data as mentioned above and place
this data in the additionally added database; therefore, when
the situation that the judgment method is not fully applicable
happens, it can be judged through a comparison of the data
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added in the database. The additionally added database can be
memory device, for example, flash memory, hard disk, non-
volatile memory, etc.

[0037] FIG. 7 is the data switching method process flow of
the present invention, which is used to further explain the
operation process flow of data switching apparatus. First, step
S200 is to receive source data Ss, and the same as what is
mentioned above, source data Ss possesses the length of real
coding dimension, then enter step S202 to convert source data
Ss into a converted data possesses according to the size of the
tolerable coding dimension and judgment bits. Wherein, the
real coding dimension is not larger than the tolerable coding
dimension. Through the insertion of judgment bits in the
converted data, the source data Ss location in the converted
data is designated as correct bits, and the non-source data
location provided by data conversion component 114 as men-
tioned above is designated as error bits; therefore, in the
subsequent data switch action, we can recover source data Ss
according to correct bits.

[0038] Later on, step S204 will perform shift to convert the
source data into shifted data. The main purpose of this step is
to let source data Ss make a shift and to get output data that is
source data Ss shifted according to a certain shift amount after
the data switching.

[0039] In the next step, S206, is to acquire shifted data
according to the real coding dimension so as to obtain the first
data and the second data, that is, as mentioned above, starting
to acquire data of the length of real coding dimension from the
right side of the shift data LSB2 and the left side of the shift
data MSB2, that is, the first and the second data.

[0040] Next, perform step S208 to compare the first and the
second data. As mentioned above, the first and the second data
are data in sizing of the real coding dimension, therefore, the
comparison of the first and the second data as mentioned in
step S208 means to perform comparison of judgment bits at
the corresponding location of the first and the second data; for
example, at the lowest bit location of the first and the second
data, both judgment bits are compared in order to output data
at a location designated as correct bits, that is, the selection
data as mentioned above. Finally, step S210 is perform to
generate output data, that is, to merge all the selection data in
order to generate output data Sout as mentioned above.
Wherein, in the first and the second data, the comparison
method of each judgment bit in each corresponding location
is the same, the comparison of judgment bits at the lowest bit
and the highest bit location is the same and the comparison of
judgment bit will be described as follows.

[0041] FIG. 8 is the processing flow of a method of com-
parison of the judgment bits of the first and the second data,
that is, the processing flow of comparison of the first and the
second data of step S208 as mentioned in FIG. 7. First, S300
is performed to judge the condition which if the judgment bits
of the first and the second data are all correct bits, if so, the
Judgment principle must be executed, thatis, step S302 has to
be executed to judge the condition which if reference value is
larger than tolerable coding dimension.

[0042] If so, execute S304 to output the data at the corre-
sponding location of the second data; if no, execute step S306
to output the data at the corresponding location of the first
data. For example, please refer to FIG. 4B, when the judg-
ment bits of the left side of the first data MSB3 and the left
side of the second data MSB4 are all correct bits and if the
reference value is larger than tolerable coding dimension,
then the data at the left side of the second data MSB4 must be



US 2008/0198843 Al

used as selection data. Similarly, when the reference value is
smaller than the tolerable coding dimension, the data at the
left side of the first data MSB3 of the first data must be used
as selection data.

[0043] Then go back to step S300, if the judgment bits of
the first data and the second data are judged not to be all
correct bits, go to step S308 to judge which one of the judg-
ment bits of the first and the second data is correct bit, if the
judgment bit of the first data is correct bit, execute step S306;
if the judgment bit of the second data is correct bit, execute
step S308. Of course, in step S308, the way of judging the
Jjudgment bits of the first and the second data to decide which
one is correct bit can be changed to the judgment of the first
data to see if it is correct bit or to the judgment of the second
data to see if it is correct bit. Through the method of a com-
parison of judgment bits of the first and the second data as
shown in FIG. 8, we can further know that the purpose of
insertion judgment bits in the step S202 in FIG. 7 is for
comparison.

[0044] However, in the first and the second data, when the
range of real coding dimension is larger than %5 of the toler-
able coding dimension and smaller than the tolerable coding
dimension and when the judgment bits of the first data and the
second data are all correct bits, the method of comparison of
Judgment bits of the firstand the second data as in FIG. 8 is not
fully applicable; therefore, other judgment steps and the cor-
responding treatments are needed to be added so that it will be
no mistakes in the method of comparison of judgment bits of
the first and the second data as in FIG. 8.

[0045] Therefore, between step S202 and step S204 as in
FIG. 7, it further comprises of a step of judging the range of
real coding dimension to see if the range of real coding
dimension is larger than 25 of the tolerable coding dimension
and smaller than the tolerable coding dimension, if so, the
sum of real coding dimension and the shift amount must be
limited to be smaller than the tolerable coding dimension, that
is, the reference value must be smaller than the tolerable
coding dimension; however, since the real coding dimension
of source data Ss received in step S200 in FIG. 7 is fixed, the
reference value thus must be smaller than the tolerable coding
dimension, which is a limitation of shifter; if no, go to step
S204. The situation of difficult judgment as in step S208 will
thus not happen through the execution of this step. In addition
to such method, the other judgment step and the correspond-
ing treatment will be described as in the followings.

[0046] Between step S302 and step S204 as in FIG. 8, it
further comprises of a step of judging the range of real coding
dimension to see if the range of real coding dimension is
larger than 24 of the tolerable coding dimension and smaller
than the tolerable coding dimension; if so, it must be dealt
with the adding of additional database for judgment, that is, to
compare to see if the real coding dimension and the shift
match the data in the additionally added in the database, if so,
execute step S306, if not, execute step S308. Wherein, the
content of the database is acquired from the non-applicable
data thatis a result of a comparison of the judgment bits of the
first and the second data and through a shifter testing accord-
ing to all size of real coding dimensions.

[0047] Here, a data switching apparatus and method for
communication system of a second embodiment is proposed
in the present invention, the structures in F1G. 1 and F1G. 2 are
all not changed and they are described in the previous state-
ment and will not be mentioned here again. In FIG. 3, the
processing method of data acquisition circuit 124, in addition
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to the processing flow as mentioned previously, can also be
replaced with other methods. FIG. 9 is a second process flow
illustration of the shifter circuit of the present invention.
Please refer simultaneously the processing flow of shifter
circuit of FIG. 3, FIG. 4A and FIG. 9, that is, after a shift
action is performed and completed on converted data by a
shift data component 122 so as to convert the converted data
into shifted data, the first data and the second data are then
sent out. In other words, after the completion of the imple-
mentation of FIG. 4A, the process flow of FIG. 9 is then
processed.

[0048] As shown in FIG. 9, real coding dimension is
acquired starting from the highest bit MSB2 of the shifted
data toward the lowest bit LSB2 of the shifted data to get a
second data; moreover, real coding dimension bit is deducted
from the highest bit MSB2 of the shifted data and real coding
dimension is acquired toward the lowest bit LSB2 direction of
shifted data to get the first data. Here, the result of the deduc-
tion of real coding dimension bit from the highest bit MSB2
of the shifted data can be called the starting bit of the first data.
[0049] Please refer to FIG. 3, during the acquisition of a
first data by a data acquisition circuit 124, a starting bit of the
first data should be obtained first and it can be achieved
through hardware circuit or other methods; here the hardware
circuit can be a multiplexer (not shown in the figure) to
receive the highest bit and real coding dimension of the
shifted data so as to obtain the starting bit of the first data.
[0050] Please refer simultaneously to FIG. 4B and FIG. 9,
we can see that the greatest difference in the processing flow
of these two shifter circuits is that the method used in F1G. 4B
to output the first data is to acquire real coding dimension
starting from the lowest bit LSB2 of shifted data toward the
highest bit MSB2 direction of shifted data; but in FIG. 9, the
real coding dimension is acquired starting from the starting
bit of the first data toward the lowest bit LSB2 direction of
shifted data. What needs to be noticed is since in the process-
ing flow of FIG. 9, the acquisition of first data starts from the
starting bit of the first data, but the length of the first data is
decided according to real coding dimension; therefore, the
length between the starting bit of the first data and the lowest
bit LSB2 of the shifted data could be smaller than the real
coding dimension; at this moment, the acquisition should be
started from the highest bit MSB2 of the shifted data until the
length of the first data is equal to the real coding dimension.
[0051] After the completion of the processing flow of FIG.
9 by the shifter circuit, the judgment bits of the first data and
the second data are compared by the comparison and selec-
tion circuit 130 of FIG. 5 as described in the previous state-
ment so as to select selected data that is designated as correct
bit; then selection data merging component 134 is used to
receive the selected data sent out from a comparison circuit
132 and merge it into output data Sout. Since both the first
data and the second data are simultaneously the data of the
length of real coding dimension, hence, comparison circuit
132 compares one by one the judgment bit at the same loca-
tion of the first and the second data. What needs to be noticed
is, the order of starting comparison for comparison circuit 132
1s not limited, it can start from the lowest bit LSB3 and LSB4
but can also start from the highest bit MSB3 and MSB4.
[0052] Of course, since the comparison circuit 132 com-
pares one by one the judgment bit in the first and the second
data at the same location so as to selectively output selected
data that is designated as correct bit; therefore, the same as
FIG. 6, the comparison circuit 132 must possess comparator
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1320 that is the same as the amount of tolerable coding
dimension and each comparator 1320 must act indepen-
dently.

[0053] What needs to be noticed is, when the comparator
1320 as in FIG. 6 is comparing the judgment bits at the
corresponding locations of each of the first data and the sec-
ond data and finding out that both the judgment bits at the
corresponding locations of the first data and the second data
are all correct bits, then the second data will be selected as
selected data. However, such judgment method is applicable
to the condition when all the judgment bits of the first data and
the second data are correct bits; therefore, the adder 136 as in
FIG. 5 does not need to be used, and of course, the limited
shifted amount condition as in the first embodiment or the
need to add other judgment steps are not necessary to select
whether the first data or the second data as the selected data.
[0054] FIG. 10 is a process flow chart of a second data
switching method of the present invention. Step S400 is to
receive a source data Ss wherein the source data Ss possesses
the length of real coding dimension. Later on, we enter step
S402 to convert the source data Ss into a converted data
wherein the converted data possesses the length of a tolerable
coding dimension and judgment bit; what needs to be men-
tioned is the real coding dimension should not be larger than
tolerable coding dimension. Through the installation of judg-
ment bits in the converted data, the source data Ss location in
the converted data will be designated as correct bit and the
non-source data location will be designated as error bit so that
in the subsequent data switching action the source data Ss can
be recovered according to correct bit.

[0055] Later on in step S404, according to a shift amount,
the converted data will be shifted to a shifted data; the main
purpose of the step is to shift the source data Ss by a shift
amount so that after the completion of data switching, the
output data obtained will be source data Ss that has been
shifted by a shift amount.

[0056] Inthe subsequent step S406, shifted data is acquired
according to the real coding dimension and specified location
so as to obtain a first data and a second data, that is, starting
from the highest bit MSB2 of the shifted data toward the
direction of the lowest bit MSB2 of the shifted data, data of
the length of real coding dimension is acquired as the second
data; meanwhile, starting from the difference between the
highest bit MSB2 of the shifted data and the bit of real coding
dimension toward the direction of the lowest bit MSB2 of the
shifted data, data of the length of real coding dimension is
acquired as the first data. Here, the result of the highest bit
MSB2 of shifted data minus the bit of real coding dimension
is the starting bit of the first data. What needs to be noticed is,
the length of the first data should be equal to real coding
dimension, ifitis still insufficient, then an acquisition mustbe
done starting from the highest bit MSB2 of the shifted data
toward the direction of the lowest bit MSB2 of the shifted
data.

[0057] Next, perform step S408 to compare the first and the
second data. In the previous description, the first data and the
second data are data that possess the length of real coding
dimension; therefore, the comparison of the first and the
second data as mentioned in step S408 is to compare the
Judgment bit at the corresponding location of the first and the
second data. Finally, step S410 is performed to generate out-
put data, that is, to combine all the selected data are combined
to generate the output data Sout as mentioned previously.
Here, in the first data and the second data, the comparison
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method of judgment bit at each corresponding location is the
same, that is, the comparison method for judgment bit at the
lowest bit location and the highest bit location is the same.
[0058] Step S408 shows a method to compare judgment bit
in the first data and the second data. First, it needs to be judged
whether the judgment bits of first data and second data are all
correct bits, if so, selected data are sent out from the corre-
sponding location of the second data; if not, that is, not the
judgment bits of both the first data and the second data are all
correct bits, then which of the judgment bit of the first data or
the second data is correct bit should be judged; if the judg-
ment bit of the first data is correct bit, then selected datais sent
out from the corresponding location at the first data; if the
judgment bit of the second data is correct bit, then selected
data is sent out from the corresponding location at the second
data. The purpose to add judgment bits at step S402 in FIG. 10
is to be used for comparison here.

[0059] We know from the above mentioned descriptions
that only through the use of single data switch apparatus of the
present invention, data switching action can be performed on
the data of all kinds of coding dimensions under the commu-
nication specification, briefly speaking, in the present inven-
tion, only single shifter circuit design is needed to achieve the
effect of conventional data switching apparatus which needs
multiple electronic circuit designs to switch data according
each different coding dimension individually. Therefore, the
entire circuit design is simple and the layout of chip is very
simple; moreover, the ship area of e circuit is much smaller
than that of conventional data switching apparatus.

[0060] Although the present invention is disclosed with
better embodiment as above, yet it is not used to limit the
present invention; anyone who is familiar with this art can do
any kinds of changes and modifications without deviating the
spirit and scope of the present invention; therefore, the pro-
tection scope of the present invention should be based on what
is claimed as follows.

What is claimed is:

1. A method and apparatus for switching data in commu-

nication system, comprising of:

a conversion circuit is used to receive source data possess-
ing the real coding dimension and convert it into the
converted data of tolerable coding dimension; the con-
verted data possesses the judgment bits, and correct bits
are designated at the judgment bits of the source dataand
error bits are designated at the judgment bits of source
data with the real coding dimension not larger than the
tolerable coding dimension;

a shifter circuit to shift converted data in a certain shift
amount so that to generate a shifted data, then the acqui-
sition of real coding dimension is completed starting
from the right side of the shifted data to be used as a first
data, and acquisition of real coding dimension is done
starting from the left side of the shifted datato be used as
a second data; and

a comparison and selection circuit, through a comparison
of the judgment bits of the first data and the second data,
are selected to output an output data, the output data is
the data that source data is shifted in a certain amount.

2. The method and apparatus for switching data in com-

munication system of claim 1 wherein conversion circuit
comprising of:

a judgment bit selection component is used to provide the
judgment bit and correct bit is designated on the judg-
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ment bit of the source data and error bit is designated on
the judgment bit of the non-source data;

a data conversion component is used to provide the source
data of the real coding dimension and the non-source
data which is equal to the tolerable coding dimension
minus the real coding dimension; and

amerging component is used to merge the judgment bit, the
source data and the non-source data.

3. The method and apparatus for switching data in com-
munication system of claim 2 wherein the judgment bit selec-
tion component is a multiplexer.

4. The method and apparatus for switching data in com-
munication system of claim 2 wherein the data conversion
component is a multiplexer.

5. The method and apparatus for switching data in com-
munication system of claim 1 wherein the shifter circuit com-
prising of:

a shift data component is used to shift the converted datain

a shift amount so that to generate a shifted data; and

a data acquisition circuit is used to acquire the first and the
second data from the shifted data.

6. The method and apparatus for switching data in com-
munication system of claim 1 wherein the comparison and
selection circuit comprising of:

a comparison circuit is used to receive the first and the
second data, through a comparison of judgment bits of
the first and the second data, in order to selectively
output selected data that is designated as the correct bit;
and

a selected data merging component is used to merge the
selected data sent out from the comparator in order to
output the output data.

7. The method and apparatus for switching data in com-
munication system of claim 6 wherein the comparison circuit
comprising of comparators of a quantity of the tolerable cod-
ing dimension, in order to, starting from the left side of the
first data and the left side of the second data, receive respec-
tively the first and the second data; then each of the compara-
tor, through a comparison of the judgment bits received from
the first and the second data, will selectively output selected
data that is designated as the correct bits.

8. The method and apparatus for switching data in com-
munication system of claim 6 wherein the comparison circuit
comprising of comparators with a quantity of the tolerable
coding dimension so as to receive, starting from the right side
of the first data and the right side of the second data, receive
respectively the first data and the second data; then each of the
comparator, through a comparison of the judgment bits
received from the first and the second data, will output
selected data that is designated as the correct bits.

9. The method and apparatus for switching data in com-
munication system of claim 6 wherein the comparison and
selection circuit further comprising of adder to add the shift
amount and the real coding dimension into a reference value;
when the comparator judges the judgment bits of the first data
and the second data to be all correct bits and when the refer-
ence value is larger than the tolerable coding dimension, then
output the second data, on the contrary, output the first data.

10. The method and apparatus for switching data in com-
munication system of claim 1 wherein the shift amount is a
default value.

11. The method and apparatus for switching data in com-
munication system of claim 9 wherein when the range of the
real coding dimension is larger than %4 of the tolerable coding
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dimension and smaller than the tolerable coding dimension
and when the judgment bits of the first data and the second
data are all correct bits, the reference value will be smaller
than the coding dimension.

12. The method and apparatus for switching data in com-
munication system of claim 9 wherein the data switch appa-
ratus further comprising of a database, when the range of the
real coding dimension is larger than %4 of the tolerable coding
dimension and smaller than the tolerable coding dimension
and when both the judgment bits of the first data and the
second data are all correct bits, through a comparison of the
real coding dimension, the shift amount and the data in the
database, an output in the comparison and selection circuit is
then decided.

13. The method and apparatus for switching data in com-
munication system of claim 12 wherein the database is a
memory device.

14. A method and apparatus for switching data in commu-
nication system comprising of the following steps:

receiving a source data possessing in the real coding

dimension;

converting the source data to generate a converted data

possessing in the tolerable coding dimension wherein
the real coding dimension is not larger than the tolerable
coding dimension; meanwhile, through the installation
of judgment bits, the bits at source data location are
designated as correct bits and the bits at non-source data
location bits are designated as error bits;

shifting the converted data by a certain shift amount in

order to generate a shifted data;

acquiring respectively the real coding dimensions through

the right side and the left side of the shifted data to be
used as the first data and the second data;
comparing judgment bit at each corresponding location of
the first data and the second data so as to output selection
data at the location designated as correct bit; and

merging each selection data so as to generate an output
data.

15. The method and apparatus for switching data in com-
munication system of claim 14 wherein the shift amount is a
default value.

16. The method and apparatus for switching data in com-
munication system of claim 14 wherein the steps of compar-
ing judgment bits at corresponding locations of the first data
and the second data comprising of:

judging if the reference value for sum of the shift amount

and the real coding dimension is larger than the tolerable
coding dimension when the judgment bits at the corre-
sponding locations of the first data and the second data
are all correct bits; and

outputting the selected data at the corresponding location

ofthe second data when the reference value is larger than
the tolerable coding dimension, otherwise, output the
selected data at the corresponding location of the first
data.

17. The method and apparatus for switching data in com-
munication system of claim 14 wherein the steps of compar-
ing judgment bits at corresponding locations of the first data
and the second data comprising of:

output the selected data at the corresponding location of the

first data when the judgment bits of the first data and the
second data are not all correct bits and when the judg-
ment bit of the first data is correct bit; and
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if the judgment bit of the second data is of correct bit, then
output the selected data at the corresponding location of
the second data.

18. The method and apparatus for switching data in com-
munication system of claim 14 wherein the steps after con-
verting the source data further comprising of judging the
range of the real coding dimension so that to limit the refer-
ence value to be smaller than the tolerable coding dimension
when the range of the real coding dimension is larger than %4
of the tolerable coding dimension and smaller than the toler-
able coding dimension.

19. The method and apparatus for switching data in com-
munication system of claim 16 wherein when the reference
value is larger than the tolerable coding dimension, the
method will comprise of further the following steps:

judging the range of the real coding dimension so that when
the real coding dimension is larger than % of the toler-
able coding dimension and smaller than the tolerable
coding dimension, the next step will be a comparison of
the real coding dimension and the shift amount as well as
the data in the added database;

if the real coding dimension and the shift amount are the
same as the data added in the database, the selected data
will be sent out at the corresponding location of the first
data, otherwise, the selected data will be sent out at the
corresponding location of the second data.

20. An apparatus for switching data in communication

system, comprising of:

a conversion circuit is used to receive a source data having
a real coding dimension so as to convert it into a con-
verted data having a tolerable coding dimension, there is
a judgment bit on the converted data so as to designate
the judgment bit of the source data as correct bit and to
designate the judgment bit of the non-source data as
error bit, meanwhile, the real coding dimension should
not be larger than the tolerable coding dimension;

a shifter circuit is used to shift the converted data certain
shift amount so as to generate a shifted data, then starting
from the highest bit of the shifted data toward the lowest
bit of the shifted data, a real coding dimension is
acquired as a second data; then subtracting the highest
bit of the shifted data by the bit of the real coding dimen-
sion as the starting bit of a first data, then starting from
the starting bit toward the direction of the lowest bit of
the shifted data, a real coding dimension is acquired as
the first data; however, if from the starting bit to the
lowest bit of the shifted data is smaller than the real
coding dimension, the acquisition will be continued
from the highest bit of the shifted data; and

a comparison and selection circuit, through a comparison
of the judgment bit in the first data and the second data,
is used to send out an output data, wherein the output
data is data that is shifted by certain amount on the
source data.

21. The apparatus for switching data in communication

system of claim 20 wherein the conversion circuit consists of?

a judgment bit selection component is used to provide the
judgment bit and to designate the judgment bit of the
source data as correct bit and to designate the judgment
bit of the non-source data as error bit;

a data conversion component is used to provide the source
data of the real coding dimension and the non-source
data which is a subtraction of the tolerable coding
dimension by the real coding dimension; and
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amerging component is used to merge the judgment bit, the
source data and the non-source data.

22. The apparatus for switching data in communication
system of claim 21 wherein the judgment bit selection com-
ponent is a multiplexer.

23. The apparatus for switching data in communication
system of claim 21 wherein data conversion component is a
multiplexer.

24. The apparatus for switching data in communication
system of claim 20 wherein the shifter circuit consists of:

ashift data component is used to shift the converted data by
the shift amount so as to generate a shifted data; and

adata acquisition circuit is used to acquire the first data and
the second data from the shifted data.

25. The apparatus for switching data in communication
system of claim 20 wherein the comparison and selection
circuit consists of:

a comparison circuit is used to receive the first data and the
second data so as to compare the judgment bits of the
first data and the second data and to select and output
selected data that is designated as correct bit; and

a selection data merging component is used to merge the
selection data sent out from each of the comparator so as
to send out the output data.

26. The apparatus for switching data in communication
system of claim 25 wherein the comparison circuit includes
comparators of the same amount as the tolerable coding
dimension so as to receive, starting from the highest bit of the
first data and the second data, respectively the first data and
the second data, then each of the comparator, through a com-
parison of the judgment bits received from the first data and
the second data, is to select and output the selected data which
is designated as correct bit; hence, when the comparator
judges that all the judgment bits of the first data and the
second data are all correct bits, the second data is sent out.

27. The apparatus for switching data in communication
system of claim 25 wherein the comparison circuit includes
comparators of the same amount as the tolerable coding
dimension so as to receive, starting from the lowest bits of the
first data and the second data, respectively the first data and
the second data; then each of the comparator, through a com-
parison of the judgment bits received from the first data and
the second data, is to select and send out the selected data that
is designated as correct bits.

28. The apparatus for switching data in communication
system of claim 20 wherein the shifted amount is a default
value.

29. The apparatus for switching data in communication
system of claim 24 wherein the apparatus further consists of
amultiplexer, which is used to acquire a starting bit of the first
data through the highest bit of the shifted data and the real
coding dimension.

30. A method for switching data in communication system,
comprising of the following steps:

receiving a source data that possesses a real coding dimen-
sion;

converting the source data to generate a converted data that
possesses a tolerable coding dimension, meanwhile, the
real coding dimension should not be larger than the
tolerable coding dimension; furthermore, through the
installation of judgment bits, the source data location is
designated as correct bit and the non-source data loca-
tion is designated as error bit;
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shifting the converted data a shift amount so as to generate
a shifted data;
subtracting the highest bit of the shifted data by the bit of
the real coding dimension and acquiring the real coding
dimension starting from the highest bit of the shifted
data toward the direction of the lowest bit of the shifted
data and using them as a first data and a second data;
comparing the judgment bit at each of the corresponding
location of the first data and the second data so as to send
out the selected data at the location that is designated as
correct bit; and
merging each of the selected data so as to generate an
output data.
31. The method for switching data in communication sys-
tem of claim 30 wherein the shift amount is a default value.
32. The method for switching data in communication sys-
tem of claim 30 wherein the steps of comparing the judgment
bits at the corresponding location of the first data and the
second data include:
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When all the judgment bits at the corresponding locations
of the first data and the second data are all correct bits,
selected data is sent out at the corresponding location of
the second data.

33. The method for switching data in communication sys-
tem of claim 30 wherein the steps of comparing the judgment
bits at the corresponding locations of the first data and the
second data include:

When not all of the judgment bits of the first data and the
second data are correct bits and if the judgment bit of the
first datais correct bit, then selected data is sent out at the
corresponding location of the first data; and

If the judgment bit of the second data is correct bit, then

selected data is sent out at the corresponding location of
the second data.



