TRANSFER DATA SHAPI NG APPARATUS Det gi¢gth zres

Description of the Invention Technical Field of the Invention
The present invention relates to a transfer data shaping apparatus.
Prior Art Fig. 5is-a block diagramfor representing the prior art.

A conpaling neans 51 conpares transfery data "a" with a preset reference
|l evel "R' to binary- quantize this transfer data "a". A sanpling neans 52
sanpl es the binary- quantized data "b"

TRANSFER DATA SHAPING APPARATUS

Detailed Description of the Invention

Technical Field of the Invention

The present invention relates to a transfer data shaping apparatus.

Prior Art

Fig. 5 is a block diagram for representing the prior art. A comparing means 51

compares {ransfer data "a" with a preset reference level "R" to binary—quantize this
transfer data "a". A sampling means 52 samples the binary—quantized data "b"
sequentially outputted from the comparing means 51 in response to a sampling clock "c".

An averaging means 53 adds a predetermined number of data "d" sequentially outputted
from the sampling means 52 to each other every sampling clock “c" to average the added
data, and thus may function as a low—pass filter (LPF) calculating means. Another
comparing means 54 sequentially comparing the added data "e" sequentially outputted
from the averaging means 53 with a reference value X to thereby output data "f* based
upch this comparison result.

In such a case that a noise component is contained in the transfer data "a", the
following problem will occur only when this transfer data "a" is simply binary— quantized
by tﬁe comparing means 51. That is, only when the transfer data "a" is simply
binary— quantized, such a phenomenon will occur that the logic value "1" and the logic
value "0" are quickly, repeatedly changed adjacent to a transition point between the logic

value "1" and the logic value "0", so that the condition of the output "b" becomes
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sequentially outputted fromthe conparing nmeans 51 in response to a
sanpling.cl-ock "c". An averagi ng neans 53 adds a predeterm ned nunber of
data "d" sequentially outputted fromthe sanpling neans 52 to each ot her
every sanpling clock "c" to average the added data, and thus may function
as a low pass filter (LPF) calcul ating means. Another conparing neans 54
sequentially conparing the added data "e" sequentially outputted fromthe
averagi ng neans 53 with a reference value X to thereby output data "f"
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conponent is contained In the transfer data "a", the
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t he conparing nmeans 51. That 1s, only e tran 'S sinmply

bi nary- qm{%%,besg&gﬁgfg%%g%ﬁ)@ will occur that the logic value "1"

and the logic “value repeat edl y changed adjacent to a

transition poigt between thg‘Fl o&ilc \f‘ﬁl ue "1",and the logic value "0", so
that the condit?BRGr B Hheputhe JLK, Jraesss is cammed out by employing the -

arrangement as shown in Fig. 5, if the noise component is increased, then the
above—described unstable factor cannot be completely eliminated. Therefore, there is a
problem that it is rather difficult to correctly reproduce the transfer data.

An object of the present invention is to provide .a transfer data shaping apparatus
capable of avoiding that output conditions on a transfer data near a transition point would
become unstable, and further capable of correctly reproducing the transfer data even
when a noise component is increased,

Summary of the Invention

In accordance with the present invention, a so—called "hysterésis characteristic"
is given to digital data sequentially outputted from an averaging means. By giving the
hysteresis characteristic, it is possible to prevent output conditions on a transfer data
near a transition point for binary quantization from becoming unstable.

That is, a transfer data shaping apparatus, according to the present invention, is
comprised of a comparing means for comparing digital data sequentially outputted from
the averaging means with a first reference value and a second reference value smaller
than said first reference value to output one logic value since said digital data becomes
larger than said first reference value until said digital data becomes smaller than said
second referénce value, and also to output the qther logic value since said digital data
becomes smaller than said second reference value until said digital data becomes larger

than said first reference value.



2 unstable. Accordingly, as indicated in Fig. 5 the LPF process is
performed by the average neans 53 so as to reduce occurrences of the
above- descri bed phenonenon. Problens to be Sol ved by the |Invention
However, even when the LPF process is carried out by enploying the
arrangeihent as shown in Fig. 5, if the poise conponent is increased, then
the above- described unstable factor cannot be conpletely elim nated.
Therefore, there is a problemthat it is rather difficult to correctly
reproduce the Eﬁﬁ&@%@h dat a. An object of the present invention is
to provide a trans ﬁata shapi ng apparatus capable of avoiding that

out put conditi#MB on_a transfer data near a transition point would becone

unstabl e, and F8&riRe %"gﬁ?ﬂk r@der showing 8 dasiey datashaping apparatyst o

even when da noi se conponent is increased. Summary of the Invention
and Fig. 2 1s a block diagram for representing a concrete arrangement of the transfer

data shaping apparatus of Fig. 1.

A comparing means 1 compares transfer data "a" (for example, demodulated
baseband waveform data) with a preset reference level "R" to binary—quantize the
transfer data. When the transfer data "a" is larger than the reference level "R", the
comparing means 1 outputs a logic value "1", whereas when the transfer data "a’ is
smaller than the reference level "R, the comparing means 1 outputs another logic value
0",

A sampling means 2 samples the binary— quantized data "b" sequentially outputted
from the comparing means 1 in response to a sampling clock "¢" (sampling frequency is
selected to be- "m" times higher than Baud rate of transf_er data "a"), and then output
digital data "d". An averaging means 3 sequentially averages a predetermined number
‘n" (0 £ m, n=7 in this example) of digital data "d" sequentially outputted from the
sampiing means 2 every sampling clock "c" to thereby output digital data "e", ;nd may
function as a low—pass filter (LPF) calculating means. As indicated in Fig. 2, these
sampling means 2 and averaging means 3 are arranged by seven D type flip—flops 21 to
27 functioning as a shift register, and an adder 28 for simply adding the output values
from the respective D .type flip—flops 21 to 27 (namely, adding the respective output
values without weighing). As a consequence, an added value "S" obtained from the

adder 28 corresponds to averaged data "e".

Another comparing means 4 sequentially compares the digital data "e", namely the



In accordance with the present invention, a so-called "hysteresis
characteristic is given to digital data sequentially outputted from an
averaging neans. By giving the hysteresis characteristic, it is possible
to prevent output conditions on a transfer data near a transition point

for binary quantization from becom ng gnstabl e, That is, a transfer
dat a shapi ng apparatus, according to the present invention, is conprised
of a conparing nmeans for conparing digital data sequentially outputted from
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comparator 41 for outputting a logic value "1" when the added value “S" is larger than, or
equal to the reference value "A" (S 2 A), ar;other comparator 42 for outputting a logic
value "1" when the added value "S" is smaller j:han, or equal to the reference value "B" (S
< B), gates 43 and 44, and also a D type flip—flop 45.

Next, referring to a timing chart shown in Fig. 3, operations of the transfer data
shaping apparatus indicated in Fig. 1 and Fig. 2 will now be explained.

First, in order to binary—quantize the transfer data "a" containing the noise
component, the transfer data "a" is compared with a preset reference level 'R" in the
comparing means 1. When the transfer data "a" is larger than the reference level "R",
ﬂwlqﬁcvﬂue"r'bcmﬁmMedﬁnnxﬂmcmnmmﬁngnﬁwnsl. When the transfer data "a"
is smaller than the reference level "R", the logic value "0" is outputted from the
comparing means 1. Thus, the binary—quantized data "b" is sequentially sampled in
response to a sampling clock "¢ hav:ing a sampling frequency "m" times higher than the
Baud_ rate of the transfer data "a". In other'Words, a series of transfer data "a" are
latched by the D type flip—flop 21, and also are sequentially shifted by the D type
flip— flops 22 to 27. Each of data "d" outputted from the D type flip—flops 21 to 27 is
added to each other in the adder 28. Then, the added value "S" (data "e") is outputted
from the adder 28. That is, the data outputted from the D type flip—flops 21 to 27 for
the seven sampling clocks are simple— averaged. .

The added values "S" sequentially outputted from the adder 28 are successively



3 Enbodi nent Fig. 1 is a schematic bl ock diagramfor show ng
a transfer .data shapi ng apparatus, and Fig. 2 is a block diagramfor
representing a concrete arrangenent of the transfer data shapi ng apparatus
of Fig. 1. A conparing nmeans 1 conpares transfer data "a" (for
exanpl €, denodul ated baseband waveforgidata) with a preset reference | evel
"R' to binary- quantize the transfer data. Wen the transfer data "a" is’

| arger than the reference level "R', the conparing nmeans 1 outputs a logic
value "1", whereas when the transfer data "a" is smaller than the

r ef er enc&ompated with the referensgovalie ¢\ rand the refstange valugnér KsTY| SEIPENg slogle 0"
A sanpling neans 2 sanples the binary- quantized data "b" sequentially

out put t edc" inrthencompages meansg baving thel hysteresis sharaeterigticy Fnfgricrelg opergtipn " ¢
(sanpling frequency is selected to be "ni' tinmes higher than Baud.rate of
t r ansf er .peabrmédiiy thiswdmpirng metgsu4 will now be explained with reference to a timing

chart shown in Fig. 3 (especially, () and (f)). First, since "S>A", the logic value
outputted from the comparing circuit 41 becomes "1", the logic value outputted from the
comparing circuit 42 becomes "0", and the output "' from the D type flip—flop becomes
“1". Subsequently, since "A>S>B", although the logic value outputted from the
compa_ring circuit 41 becomes 0", the output “f* from the D type flip—flop is still
maintained at the logic value "1"., Next, when "S<B", and the logic value of the
comparing circuit 42 becomes "1, the output "f* of the D type flip—flop is inverted into
"0". Thereafter, since "A>S>B", although the logic value from the comparing circuit 42
becomes "0", the output "f* of the D type flip—flop is still kept at the logic value of "0".
Next, when "S>A" and the logic value outputted ﬁom the comparing circuit 41 becomes
1, the output of the D type flip—flop is inverted into "1*. As described above, in the
comparing means 4, while the added value "S" is present between the reference value
“A" and the reference value "B, namely the added vaiue "S" is defined by "A>S>B", the
output "f* of the D type flip— flop is maintained under the previous output state, That is,
the comparing means 4 owns the hysteresis characteristic. Therefore, since the
comparing means 4 owns the hysteresis characteristic, it is possible to avoid such a fact
that the output condition of the comparing means 4 becomes unstable on a transfer data
“a" near the transition point.

Fig. 4 is a block diagram for showing another example of the sampling means 2

and the averaging means 3 indicated in Fig. 2.

In the example shown in Fig. 2, the simple adding process (pamely, adding



digital data "d". An averaging neans 3 sequentially averages a -
predet erm ned nunber "n" (n [err] m n=7 in this exanple) of digital data
"d" sequentially outputted fromthe sanpling nmeans 2 every sanpling clock
"c" to thereby output digital data "e", and may function as a | ow pass
filter "(LPF) calculating neans. As indécated in Fig. 2, these sanpling
means 2 and averagi ng neans 3 are arranged by seven D type flip- flops 21
to 27 functioning as a shift regi ster, and an adder 28 for sinply adding
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output signals from the D type flip—flops 21 to 27 are entered via multipliers 31 to 37 to
the adder 28, so that the respective output values of the D type flip—flops 21 to 27 are
weighted to perform the weighted adding process. Concretely speaking, after the
respective output values from the D type flip—flops 21 to 27 are multiplied by 1, 2, 2, 3,
2, 2, and 1 by way of the multipliers 31 to 37, respectively, these multiplied values are
added to each other by the adder 28. In cother words, the data outputted from the D
type flip—flops 21 to 27 for seven sampling clocks ére weighted—averaged. In this
manner, since the respective output values derived from the D type flip—flops 21 to 27
are weighted—averaged, the characteristic as the low— pass filter (LPF) can be improved,
and thus the noise eliminating characteristic can be improvéd.

In accordance with the transfer data shaping apparatué of the present invention, it
is possible to avoid such a fact that the output condition of the comparing means
becomes unstable on a transfer data near the transition point for binary quantization. As
a consequence, even when the noisz; component contained in the transfer data is large,
this transfer data can be correctly reproduced.

Brief Description of the Drawings

Fig. 1 is a schematic block diagram for showing a transfer data shaping apparatus
according to an embodiment of the present invention. |

Fig. 2 is a block diagram for indicating a concrete circuit arrangement of the
transfer data shaping apparatus of Flg 1.

Fig. 3 is a timing chart for describing operations of the apparatus shown in Fig. 1
and Fig. 2.



added value "S sequentially outputted fromthe averaging neans 3 with a
reference .value A and another reference value B (A>B) every sanpling clock
"c", and thus outputs digital data "f" produced by shaping the digital
data "e" by using a so-called "hysteresis characteristic". As indicated in
Fig. 2, this conparing neans 4 is arranged by a conparator 41 for
outputting a logic value "1" when the added value "S" is larger than, or

equal to the reference vaIue "A" (S > A), another conparator 42 for

outputting a . S r t han, or
equal to the rpg?e‘fr;gnac W%Q%@g%gﬁg%éﬁ&f%ﬁ% Ir%e&nﬁ D
type fllr?smg referring to a timng chart shown in Fig.
3, operat aWﬂﬂ?ﬂﬁQﬁﬁﬂs data shapi ng apparatus indicated in Fig. 1
and Fig. 2 will, now be exp First, in order_to binary-
quanti ze the El&néfl%ra ﬁima &bl%rﬁlmmn@rtqhewm% Qs AinTah fransfers data
transfer data "a" is conpared with a preset reference level "R' in the
conpar i ngshaping apparatten the transfer data "a" is larger than the reference
|l evel "R', the logic value "1" is outputted fromthe conparing nmeans 1.
When the transfer data "a" is smaller than the reference |evel "R', the

| ogic value "0" is outputted fromthe



conparing neans 1. Thus, the binary- quantized data "b" is sequentially
sanpled in, response to a sanpling clock "c" having a sanpling frequency
"m' times higher than the Baud rate of the transfer data "a". In other
words, a series of transfer data "a" are |atched by the D type flip- flop
21, and also are sequentially shiftedgy the D type flip-flops 22 to 27.
Each of data "d" outputted fromthe D type flip- flops 21 to 27 is added
to each other in the adder 28. Then, the added value "S" (data "e") is
outputted fromthe adder 28. That is, the data outputted fromthe D type
flip- floWhatis clagmedistor the seven sanpling clocks are sinple- averaged.
The added values "S" sequentially outputted fromthe adder 28 are

successi vbl y A transfer data shaping apparatus comprising: 5 conpared
with the reference value "A" and the reference value "B" every sanpling
cl ock first comparing means for comparing transfer data with a reference level to oufput

first digital data binary—quantized, depending upon a fact as to whether or not said
transfer data is higher than said reference level;

sampling means for sampling said first digital data sequentially outputted from
said first comparing means by a predetermined sampling clock to thereby output second
digital data;

averaging means for sequentially averaging a predetermined number of said
second digital data séquentially outputted from said sampling means every one sampling
clock fo thereby output third digital data; and |

second comparing means for comparing said third digital data sequentially
outputted from said averaging means with a first reference value and a second reference
value smaller than said first reference value to output one logic value since said third
digital data becomes larger than said first reference value until said third digital data
becomes smaller than said second reference value, and also t;)--output the other logic
value since said third digital data becomes smaller than said second reference value until
said third digital data becomes larger than said first reference value.
2. A transfer data shaping apparatus as claimed in claim 1 wherein:

the averaging process performed in said averaging means is a simple averaging
process..

3. A transfer data shaping apparatus as claimed in claim 2 wherein:

the simple averaging process performed in said averaging means is a simple

adding process.
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“c" in the conparing nmeans 4 having the hysteresis characteristic. A
concrete.operation performed in this conparing nmeans 4 will now be
explained with reference to a tining chart shown in Fig. 3 (especially,

(e) and (f). First, since "S>A", the logic value outputted fromthe
conparing circuit 41 becones "1", t he logic value outputted frmthe
conparing circuit 42 becones "0", and the output "f" fromthe D type flip-
fl op becomes "1". Subsequently, since "A>S>B", although the |ogic val ue
outputted, fro the arln circuit 41 becone 0", the output "f" from
the D typ& fl % SQ%P‘ APIEALHS 29 Hlaimedyincladm lwhere| ye " 1. Next,
when " S<B", and t he Ioglc val ue of the conparing circuit 42 becones "1"
the out put "f " theravepaging prosess performedoip said RyRraging qneansdis a simplerwsightad er |
si nce "A>S>B" al though the logic value fromthe conparing circuit 42
becones "@VﬂﬁﬂhepUEESUt "f' of the Dtype flip- flop is still kept at the

| ogi c value of "0". Next, when "S>A" and the |ogic value outputted from

t he conpabi ng Aitransfer ddth shapingappardtus hdelaimedintcladh 4 Whefid:ype flip- flop is
inverted into "1". As descri bed above in the conparing neans 4, mhile t he

added val ue " Sthe weighRdeiverdpitic 6ee &f & Wdriging Tieans ia
reference value "B", nanely the adde value "S" is de |ned by "A>S> ted t he
adding process.
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output "f" of the Dtype flip- flop is maintained under the previous output
state. That.is, the conparing nmeans 4 owns the hysteresis characteristic.
Therefore, since the conparing nmeans 4 owns the hysteresis characteristic,
it is possible to avoid such a fact that the output condition of the
conmpari ng neans 4 becones unstable on ggtransfer data "a" near the

transition point. Fig. 4 is a block diagram for show ng anot her
exanpl e of the sanpling nmeans 2 and the averaging nmeans 3 indicated in
Fig. 2. In the i, Fi «tne sinple addi ng process
(nanel y. addi ng O R 1A 'Sl i Aeralarts 5

process of respective output val ues w thout wei ghing these output val ues)
has been performed by directly inputting the respective output signals

derived fromthe D type ABSTRACT

A transfer data shéping apparatus capable of correctly reproducing transfer data is
provided as followings.

A transfer data shaping apparatus is comprised of a comparing means 1 for
comparing transfer data "a" with a reference level R to output data "b" binary— quantized,
depending upon a_.fact as to whether or not said transfer data "a" is higher than said
reference level R; a sampling means 2 for sampling the data "b" by a predetermined
sampling clock ’fc" to thereby output data "d"; an averaging means 3 for sequentially
averaging a predetermined number of the digital data "d" every one sampling clock to
thereby output data "e"; and another comparing means 4 for comparing the data "e" with
a reference value A and a reference value B to output one logic value since the data "e"
becomes larger than said reference value A until the data "e" becomes smaller than said
reference value B, and also to output the other logic value since the data "e" becomes

smaller than said reference value B until the data "e" becomes larger than said reference
value A.

Figure 1



flip-flops 21 to 27 into the adder 28. In the exanple shown in Fig. 4, the
respective, output signals fromthe D type flip-flops 21 to 27 are entered
via multipliers 31 to 37 to the adder 28, so that the respective output
values of the D type flip- flops 21 to 27 are weighted to performthe

wei ght ed addi ng process. Concretely speaking, after the respective out put
values fromthe D type flip- flops 24,40 27 are nultiplied by 1, 2, 2, 3,

2, 2, and 1 by way of the multipliers 31 to 37, respectively, these
multiplied values are added to each other by the adder 28. In other words,
the data outputted fromthe D type flip-flops 21 to 27 for seven sanpling
cl ocks are weighted- averaged. In this nanner, since the respective output
val ues derived fromthe D type flip-flops 21 to 27 are weighted- averaged,
the characteristic as the | owpass. filter (LPF) can be inproved, and thus
the noise elimnating characteristic can be inproved. I n accordance
with the transfer data shaping apparatusof the present invention, it is
possi ble to avoid such a fact that the ougput condition of the conparing
means becones unstable on a transfer dat% near the transition poi-nt for

bi nary quantization. As a consequenc even when the noi se conponent
contained in the transfer data is |ar "
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this transfer data can be correctly reproduced. Brief Description of the

Drawi ngs . Fig. 1 is a schematic block diagramfor show ng a transfer
dat a shapi ng appar at us according to an enbodi nent of the present
i nventi on. Fig. 2 is a block diagramfor indicating a concrete

circuit arrangenent of the transfer data shaping apparatus of Fig. 1.
Fig. 3is atimng chart for describ2ng operations of the apparatus shown
in Fig. 1 and Fig. 2. 7
Fig. 4 is a block diagram for representing another exanple of the sanpling
means 2 and the averagi ng neans 3.
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Fig. 5is a schematic block diagramfor show ng the conventional transfer
data shapi:ng apparatus.

What is clainmed is: 1. A transfer data shapi ng apparatus conpri sing:
first conparing nmeans for conparing transfer data with a reference | eve
output first digital data binary- quantized, depending upon a fact as to
whet her or not said transfer data i SA8 gher than said reference |evel;
sanpling nmeans for sanpling said first digital data sequentially outputted
from said first conparing nmeans by a predeterm ned sanpling clock to

t her eby out put second digital data;
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averagi ng neans for sequentially averaging a predeterm ned nunber of said
second digital data sequentially outputted fromsaid sanpling neans every
one sanmpling clock to thereby output third digital data; and

second conparing neans for conparing said third digital data sequentially
out putted fromsaid averaging neans with a first reference value and a
second reference value smaller thangggid first reference value to output
one logic value since said third digital data beconmes |arger than said
first reference value until said third digital data becones snaller than
sai d second reference value, and also to output the other logic value
since said third digital data becones snaller than said second reference

value until said third digital data becones |arger than said first
reference value. 2. A transfer data shaping apparatus as clainmed in
claim 1l wherein: - the averaging process perforned in said averagi ng
means i s a sinple averaging pr ocess. 3. A transfer data shaping
apparatus as clainmed in claim2 wherein: t he sinple averaging
process perforned in said averaging neans is a sinple .
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addi ng process. 9 4.

transfer.data shaping apparatus as clainmed in claim1l wherein: t he
averaging process performed in said averaging neans is a sinple weighted
averaging process. 5. A transfer data shaping apparatus as clainmed in
claim 4 wherein: t he wei ghted averagi ng process perforned in said

averagi ng neans is a weighted addi ng5gbocess.

F"_"‘f

)l(
COMPARING
MEANS

e
\

?3
AVERAGING
MEANS

d
\
FIG. 6

5
SAMPLING
MEANS
c

b
\

T
COMPARING
MEANS
)

51

a



