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BACKGROUND OF THE INVENTION

[
%

< Thigﬁgnventxon relates to a portable device

W -

having information within a identification eard {ID

card) ete. and an outside reading device, more

particularly to transference of information among those

eorreetiy.
As an information ecard readqr for reading an

information card consisting of

an ID c¢card, the proposed hitherto is such a one as

shown in the united State application serial No. 294051

{filed on January 6, 1989). This information card

reader is a construction of an information card reading

an answer request

signal W1 with, for exumple. 2.45 (G Hz] microwave as a

carrier wave in gqugated_in an answer réqdest signal

generation circuit 2 of an information reader 1 and is

sent to an information card 4 through a sending antenna

3, an answer information signal W2 sent back from the

information card 4 is loaded in an answer signal

processing c¢ircuit 6 through a receiving antqnn# 5 of

the information reader 1, thereby checkihg gate—-passers
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particularly to transference of information anong those correctly.

As an Information card reader for reading an information data from an :
i if ormation card consisting of an ID card, the proposed hitherto is such a;
one as . shown in the united State application serial No. 294051 (filed on |
January 6, 1989). This information card reader is a construction of an
|

ormation card reading systemwherein, as shown in Fig. 1, an answer
request signal WL with, for exanple, 2.46 [G Hz] microwave as a carrier
wave i Pegenbt @t blej dhnd ettt r eqndst @isgridl idmmei bireniomrcuit 2 of an
information reader 1 and is

card or freight with the information card 4 sticked

thereon as a tag.
Proposed hitherto as the information card 4
epplicable to such information card reading system. is

that in which a dipole antenna 4B sticked on a

substfate 4A so as to form a part of wiring pattern, an ' §
fnformation s}gnal generation circuit 4C in a

configuration of integrated circuit (IC) for forming an
information signal and a power bn}tery 4D are conﬁected
by a wiring pattern 4E, an impeqéncg at a feeding point

of the dipole antenna 4B is adjusted according to the

informatl#n sigﬁal generated in the information signal ? {
generation circuit-lc. and thus a reflection factor to 'i
a carrier wave disehar;ed from the infprmation reader 1_ ?
as the answer reduest sigsal W1l is modified, thereby %{_?
aendjng back the reflected wave as the answer
information signal w2.

The in{ormatiQn generation c¢ircuit 4C has an
electrical cifeuit configuration shownlin Fig;- 2,
operating such that an information data S1 loaded in ;n
information.memory 11 constructed, for example, of

P-ROM with an fD ¢code put before—hand is read by an

address signal S8 of an address counter 13 operating
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sent-to an information card 4 through a sending antenna 3, an answer

I nformati on signal W2 sent back fromthe information card 4 is |oaded in
ak. answer signal processing circuit 6 through a receiving antenna 5 of
the information reader 1, thereby checking gate-passers

23 FEB 1997 2 bearing the information card 4
a¥ an ldentification '

according to a clock signal S2 of a clock oscillation
circuit 12, and is fed to an impedance variable circuit
14 consisting, for example, ot.a field effect

transistor.

The impedance variable circuit 14 is connected

between a pair of feeding'point terminals T1 and T2 of

the dipole antenna 4B, and. thus when the 1ntormaiion

data S1 becomes a logic "1”" or a logic "0" the field
effect transistor comes to ON/OFF operation, the
impedance at the feeding point ot.the dipole antenna 4B
connected to the feeding point terminals T1 and T2 is
subjected to a variable control, thus controlling a
reflection factor to the answer request signal Wi
incident on the dipole antenna 4B.

The bower battery 4D is connected between the
feeding point terminal T1 of the information signal
g;neratlon circuit 4C on a ground side and a power

terminal T8, which is ready for controlling an

impedance at the teediné point of the dipole antenna 4B
continuously at all times according to the information ;
data S1.° ' _ ﬁﬂR

An intrinsic ID code is assigned to the ' : : $
ig!ormation card 4 in the information memory 11,'£hus
the information reader 1 réading en information data

/ .
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card or freight with the information card 4 sticked thereon as a tag.
Proposed hitherto as the information card 4 applicable to such information
car.d reading system is that in which a dipole antenna 4B sticked on a |
substrate 4A so as to forma part of wiring pattern, an infornmation signal:
generation circuit 4Cin a configuration of integrated circuit (I1C) for
fofmng an information signal and a power battery 4D are connected by a
Wi ri ngapattern -4H4: an i-npedance at a feeding point of the dipole antenna

4B i sTREPEPOSE Lt ot Wi AYet d nfrme hi ppngeitdn Sivpet Ydpatddedng the
I nf or Er%t [ c%rllJ sciogdnal
e e.

_Meanwhile, a signal level of the answer
information signal W2 arriving at the receiving antenna
§ from the-iqforﬁation card 4 const;ucted as above is
faint substantially, and further a data transmission
rate_and phage of the answer information signal W2
fluctuate according tq an oper;tinz state of the

information card 4.

Bi the way, the data transmission rate of the

answer information signal W2 is determined on an ' o |
oscillation frequency in the c¢lock oscillation circuit f
12 of the information signal generation circuit 4C, and
the oscillation frequency fluctuates inevitably to a
great extent (3 times to 10 times for example) ' ?
according to a change in ambient temper;ture of the
intormation card 4 in addition to a disper;ioﬁ caused
at the time of IC pgqqpction or aeeording_to_a
dispergion of power battery at every information cards
4.

Particularly, there is a tendency toward'uéing
that of simple construction and small size as the clock
dsé}ll;tion eireuit 12 mountable of the information

card 4 so a8 to cope with a miniaturization of the
//
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generation circuit 4C and thus a reflection factor to a carrier wave

dj scharged fromthe infornmation reader 1 as the answer request signal W
i s*modi fi ed, thereby sending back the reflected wave as the answer :
i nformati on signal W5 The information generation circuit 4C has an !
electrical circuit configuration shown In Fig. 2, operating such that ar
i fformation data Sl | oaded in an I nformati on nenory 11 constructed, for

exanpl - hg an X de put before-hand.is read by an addres;
signafqggp%?aéﬁogcg%ggé counk er g oﬁbraifﬁb'? S % 428 Yt s

construction susceptible to ambient temperature }

practically is applied thereto, therefore a fluctuation

in oscillation freqpency is quite unavoidable.
In.addition thereto, an external noise of signal N é
level exceedingly high as compared with the signal
level of the answer information signal W2 arrives at
the receiving antenna 5. The external noise includes,
for example, that of the an#wer request signal W1 sent
from the sending antenna 38 which arrives directly at
the receiving antenna 53 that of the answer.request
signal W1 having arrived at the receiving antenna 5
through reflection on wall and others present around
the information card 4, that of having arrived from a

noise source such as fluorescent lamp or the like. that

of the answer request signal W1 sent from other
information reader 1 when the information reader 1 is
provided m@rc than gqﬁ. that of being generated as a
beat component of the answer request signal W1 from the ?
other ‘information reader 1 and the self answer request i
signal W1 and othefs, and the signal level of these
noise components beqomes so high_inevitahly as compared

~with the anéwer request signal W2 obtainable . I

-practically as a reflected wave from the information

i




3 -according to a clock signal S2 of a clock oscillation circuit 12. and
Is fed to an inpedance variable circuit 14 consisting, for exanple, of a
field effect transistor. - The inpedance variable circuit 14 is
connected between a pair of feeding point termnals Tl and T2 of the

di pol e antenna 4B, and thus when the information

card 4.

In the information card 4 under such severe noise
cbnditions hitherto, where an informati§n data stored
in the information memory 11 is sent, such technigue as
will send it at a time is employed (Japanese Patent
Application Lied Open No. 2-93845, for example).

However, if there ari;es a phenomenon wherein a
carrier wave signal is interrupted practically while
the information data is transmitted, then there may be
a disadvantage such that an etfecfive information data
cannot be resent until a first.dafa of the information
-data is started for tfansmission again after a
transmission of the ensuing information data is kept

going to the end.

SUMMARY OF THE INVENTION

In view of the foregoing, an objeet of this
invention is to provide a portable deyice which
transmit other remaining data as effective information
data irrespective of such state where a part of the
informﬁtion data loaded in the portable ;evice cannot
be transmittedr |

Another object of this invention is to provide a

data transfer system in which the information data
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data St becones a logic "1" or a logic '0" the field effect transistor
canes to OV OFF operation, the inpedance at the feeding point of the

di pol e antenna 4B connected to the feeding point termnals Tl and T2 is
subjected to a variable control, thus controlling a reflection factor to
the answer request signal WL incident on the dipole antenna 4B. Thet
pewer battery 4D.is connected between the feeding point termnal T1 of

t er mi nhF 2™ idHich 1 5°Ped

poi nt of th% di pol e antenna 4B

normal state irrespective of such state where a part of , -%

information data loaded in the portable device cannot pe ?

transmitted.

information reader capable of reading securely an
information data carried by a faint answer information
sigqal under severe noise conditions.

The foregoing objects and other objects of the

g e,

invention have been achieved by the provision of a date

transfer system which comprises at least one portable

information is transmitted from the portable device to
the outside reading device: the portable device
comprising; first memory means for Qtoring th;
information which comprises a p!urality'of duta blocks,
eacﬁ ot_the data blocks comprising at least an

fnformation data, a_yloek identification data and an

the information to the outside reading devicé.wherein
"each of the data blocks is a unit of data transmission:
and_the outside reading device comprising; receivinﬁ
means for rec;iving the data blocks tranqmitted by.the
portaﬁle device; error Qhecking means for error

-
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the information sjgpnal generation circuit 4C on a ground side and a power;
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Further object of this invention is to provide an ?

device and at least one outside reading device whereby ;-

error check data; tf&nsmitting means for transmitting | I
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continuously at all times according to the information data S1
Intrinsic ID code is assigned to the ~ information card 4 in the

i ormation nmenory 11 thus the information reader 1 reading an

i nfarmati on data ZB

FEB 1997 4 incorporated in the information
card 4 upon identifying the |ID code. ;
-cheeking and/or correcting the data blocks with the -

error check data; second memory means for storing the

data blocks when the data blocks is obtained with no

4
!j:
b
k
#
o
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error; and data processing means for reading the data
bloeks from the second memory means after all of the
data blocks of a portable device are stored in the
"second memory means and for processing the data bl;cks
read.

The nature, principle and utility of the invention
will become more apparent from the following detailed
description when read in conjunction with the

"qdbompanying drawings in which like parts are

:designated by like reference nume:als or characters.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Fig. 1 is a block diagram showiné an information
card reading system;

Fig. 2 is a‘bloqk diégram showing a configuration
of a prior art information card;

Fig. 38 is =& blgck diagram representing an
-informatlon reader giien'in one embodiment of this

invention;

Fig. 4 is a blbck diagram representing a
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Meanwhi |l e, a signal |evel of the answer information signal W2 arriving at
the receiving antenna 5 fromthe information card 4 constructed as above
is- faint substantially, and further a data transm ssion rate and phase of
the answer information signal W2 fluctuate according to an operating state;
of the information card 4. By the way, the data transmssion rate of
tlre answer information signal W2 is determ ned on an oscillation
frequency i.n the clock Qscillation circuit 12 of the information signal H
generaf?éﬁ'd] Tt eR 4t ARd ottt IRt $4 887 on frequency fluctuates |neV|tany

to a
Fig. 5 is a signal waveform diagram representing

filter outputs of low-pass filters 34A and 34B of Fig. i
N _ . : _
Fig. 6 is a signal waveform diagram representing
ﬁn information data demodulating operation of an answer
siénal.proceSSing circuit 6 of Fig. $;

Fig. 7 is a characteristic curve representing

frequency characteristics of digital bapd—pass filters

41A and 41B of Fig. 8;

Fig. 8 is a2 connection diagram representing a
configuration of tﬁe digiial band-pass tilfers 41A and’
41B of Fig. 8; |

Fig. 9 is a characteristic curve serving for
illustration of the scanning operation;

Fig. 10 is & signal waveform diagram ggrving for

illustrétion of an effect in preventing the ringing

wave generation;

FPig. 11 is a block diagram representing a detailed
configuration of PLL circuit parts 43A and 43B"of Fig.
.3

Fig. 12 is a signal waveform diagram serving for

illustration of an operation of zero c¢rossing detection

circuits 42A and 42B of Fig. 11;

This Sheet Has Been Repl

S ]

i

S
s sy S amarh o bl e L B R AT OO 7T T = A



anbi ent tenperature of the information card 4 in addition to a dispersion
caused at the time of IC production or according to a dispersion 6f power i |
battery at every information cards 4 . Particularly, there is-a 1t
tendency toward using that of sinple construction and small size as the
cl ock oscillation circuit 12 nountable of the information card 4 so-as

to cope “‘t@-a nlpéaturlZat%nafﬁwgveform dxagram serving for

great extent (S times to 10 tinmes for exanple) according to a chQQEe I n

illustration of a phase detecting operation in- a

counting circuit 76 of Fig. 11;
Fig. 14 is a chart showing a conversion wvalue
table of a phase error conversion circuit of Fig. 11;

Fig. 156 is a schematic representation serving for

fllustration of a moving operation of the phase

comparison operation range;

Fig. 16 is a block diagram representing a detailed .Q

configuration of a numerical controlling oscillation

eircuit of Fig. 11;

Fig. 17 is a characteristic cﬁrve representing the
numerical trequeney'conversion characteristic;

Fig. 18 and Fig. 19 are schematic representations
serving for illustrati@n of blocking of an information
data;

Fig. 20 is a schematic representation serving for
illustration of ﬁn ﬁffect ot-biocking;

Fig..zl is a chart showing a configuration of data
memory;

Fig. 22 is a flowchart indicating a procgdure for

synthesizing block data.

DETAILED DESCRIPTION OF THE INVENTION ~———_;*_‘_\__;_\;‘
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5 information card 4. and thus a circuit of CR ostillator construction
susceptible to anbient tenperature practically is applied thereto,
therefore a fluctuation in oscillation frequency is quite unavoi dabl e.

In addition thereto, an external noise of signal |evel exceedingly high as
conpared with the signal level of the answer information signal W arrives
at- the receiving antenna 5. The external noise includes, :

Prefered embodiments of this invention will be
described with reference to ihe accompanying drawings.
(1) General Construction of Information Reader :
In Fig. 3 where like reference characters
represent like parts given in Fig. 1, the intormation'
reader 1 comprises proeessiné the ansﬁqr information :
signal W2 sent_back aécordiqg to the answer reqqest ;
signel W1 generated in the answer request signal
-generation eircﬁit 2 in the answer signal processing
cireuit 6 having a firsf and a second sequence answer
signal loading circuits 21A and élB;
| In the case of this embodimgnt. the answer request : %
signal generation circuit 2 generates a carrier wave
sigqul S1 in a phase locked loop (PLL) type carrier
wave signal generation circuit 27 comprising a voltazé
‘control type osqillatipn'eircuit 23, an amplitier '
circuit 24, a Ireqﬁency divider circuit 25 and a phase
comparator circuit 26 according to an oscillation
outp#t of a crystal oscillator circuit 22, amplifies it
in a transmitting‘amplitier circuit 28, and sends the . 2
aﬁplitic#tion output S2 from the sénding antenna.s as
the answer request sigﬁa! wi.
As shown in Fig. 4 with like reterence characters E

given to like parts of Fig. 2, in the information card
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for exanple, that of the answer request signal WL sent fromthe sending
antenna 3 which arrives directly at the receiving antenna 5, that of the
~answer request signal WL having arrived at the receiving antenna 5

t hrough reflection on wall and others present around the information card
4, that of having arrived froma noise source such as fluorescent |anp or
tRe like, that of the answer request signal WL sent from ot her

i nformati on reader 1 when the information reader 1 is provided nore t han

one, £haf pfibelend e Rt €d, a%ranmaésponpqiﬁ%trgpihs g a;ast request
signal W fromthe other information reader and t selt answer request
of the information memory 11 is added with a2 predeter-’
mined ?ontrol information in a data encode circuit 16,

subjected to a biphase modulation, and is then fed to

the impedgnce variaﬁle cirbuit 14 as the in[prmation

data signali S1.

Thus, the data encode circuit 186 forms a logic "1"
data from rising, for example, to a high signal level
during the period of time 1T, forms a logiq "G"Idata
from falling'to a low signﬁl level.during the period of

time 2T, and sends them as the information data signal

S8.

When adding the control information, the data
eﬁcode cireu{t 16 stops the address counter 13
operating for address count{ng through an address
counter control cireuit 17.

' The answer signal processing circuit 8 receives

_the answer information signal W2 sent back from the
information card 4 through the receiving antenna 5§, and
f;eds-a receiving sign#lISII to mixer circuits SSA and
88B within the first and the seéond sequehce answer

signal loading circuits 21A and 21B through receiving

amplifier circuits 31A, $1B.

The mixér circuits 33A and 8$3B are gfven phase

e
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signal WL and others, and the signal |evel of these noise conponents
becormes so high inevitably as conpared wth the answer request signal W2
obtainable practically as a reflected wave fromthe infornmation

6 card 4. In the information card 4 under such severe noise

¥
shift outputs S13A and S13B obtainable from shifting
phases of the amplification output §2 of the answer
request sign#l generation circuit 2 by =a predetermined
shift amount in phase shift circuits ﬁzA'and 32B
respectively, and the mixer circuits 33A and 33B obtain

mix outputs S14A and S14B from multiplying the phase

shitt_outputs SISA and S13B by a receiving
amplification signai S§12 respectively.

Here, while the phase shift circuit 32A sends a
signal of reference phése having a carrier wave angular
frequency @ of the answer request signal W1 as the

phase shift output SI13A:

S13%8A = KlAsin ot o0 (1)
the phase shift circuit 32B sends the_phase shift

output S13B with the phise shifted 90° against the

phase shift output SI3A, as:

S1SB = K peos 0t | ce. (2)
Then, as given in the following eqﬁgtion:

812 = K,sin (o + a)t ... (3)
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onditions hitherto, where an information data stored in the Information
nory 11 is sent, such technique as. will send it at a tinme is enpl oyed

Japanese Patent Application Lied Open No. 2-93845, for exanple). :
wever, if there arises a phenonenon wherein a carrier wave signal is

nterrupted practi-cally while the information data is transmtted, then

Here may be a disadvantage such that an effective infornmation data

annot be resent until a first data of the information data is started for

ransm ssion again after a transm ssion of the ensuing information data is

ept 90|ng to the end. _
recexvxng amplification signal S12 can be expressed

-_——+ N —+ —

as a signal with the ﬁhase detlected.by a phase shift
angular frequency o corresponding.to a distance between
the information reader 1 and the information card 4
against the carrier wave angular trequ?ncy w.

The mixer.eircuits 33A and 33B comprise each a
multiplier circuit for mqltiplying the receiving
amplification signal S12 expressed by Eq. (3) by the
phase shift outputs S13A and S13B exp;esséd by Egqs. (1)
and (2) respectively, thereby obtaining, from the mixer
circuits 33A and 33B, mix outputs S14A and S14B
consisting of a signal component of the ph;se shift
amount & and a signal component{ having an angular
frequency 2@ double of the.carrier wave angular

frequency @, as:

S14A

S13A N s12° - -

= K, sin‘0t N Kysin (o + a)t
KIAK ' .
= {eos at - cos (20 + @)t} ... (4)
2
"S14B
= S18B N S12
= Kiscos ot N Kzsin (o + )t f—;______~______*_
This Sheet I
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SUMVARY OF THE | NVENTI ON In view of the foregoing, an object of this
I nvention is to proxide a portable device which transmt other remaining i
data as effective information data irrespective of such state where a part

of the information data | oaded in the portable device cannot be

transmtted. - Anot her object of this inventionis to provide a data
transfer systemIn which the information data

K, gX,;

——;—-{s:nat + szn(zw-ba)t} .. (8)

The mix outpuis S14A and S14B are pr;vided to
low—pass filters 8$4A and 543 to have the signal
component of the carrier.wave angular frequency 2 g
removed, and thus filter outputs S15A and S15B

expressed as:

K,,K -
S15A = —2 2 .05 at s, (8)
2
K, K .
s15B = —B 2 5in at e (1)
2

are fed to high—-pass filters 36A and 36B described
below through amplifier circuits 35A and $5B.

In reéard to signal levels of the filter outpuis
S15A and S15B expressed by EBqs. (8) and (7)
respeciively, as shown in Fig; 3, acc&rdinﬁ as the
phase @t changes with the lapse of time t, while the
tilter oqtput‘SlSA pegomes zero (the signal levei being
at a_poiﬁt "0" called "null point”) Qheu the phase at
ohanges s @t = T/2, $°W/2, 5®/2, ..., it ls maximized
in value when the phase at chang?s'as at = 0, T,

2T ...

On the other hand, in the case of fiLter_output

S15B, while the signal level becomes maximized when the

s \\\\\\\ il




2 8 FEB 1997
7 transmtted fromthe portable device returned to a
i rrrespective of such state where a part of
portabl e device cannot be transmtted. Furt her obj ect
invention is to provide an information reader capabl e of
am information data carried by a faint answer information
severe noi se conditions.
thetilter output S15A comes

nor ma

to the null point phase,

is, at rs/2, 3”72, S5®W/2, ..., it changes to the null

point at the phase where the filter output S15A is

maximized

in value, that is.'at. 0, =, 2m%, ...

Since the filter outputs S15A and S16B present a

complementary change as describeh. from selecting the

filter output S15A or S15B whichever larger in signal

level, it can be loaded

into. the answer signal

processing circuit 6 as an effective receiving signal

state

i nformati on data | oaded in the

of this

readi ng securely

si gnal under

The foregoing objects and ot her objects of
that

in - the state where
not come
thereabouts at ali

The high-pass
disturbance noises

the filter outputs

to a low signal

the answer request signal W2 does
level at the nyll point or

points in time.

filters 36A and 386B remove

of DC to several [k Hz] included in

S15A and S15B.

In this connection, the disturbance noise in

direct current component arises practically when the

answer request signal W1 sent from the sending antenna

8 of the information reader 1

is reflected by a still

matter (wall for example) and

then arrives at the

receiving antenna §. PFurther such disturbance noises

of DC to several [k Hz] arises when the information

card 4 is moved.

Thus the disturbance noiées arising

in these low

:This Sheet Has Been Repl
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I nventi on have been achi eved by the provi-sion of. a data transfer system
whi ch conprises at |east one portable device and at |east one outside
readi ng device whereby information is transnmitted fromthe portable device
to the outside reading device: the portable device conprising; first
menory means for storing the information which conprises a plurality of
data bl ocks, each of the data bl ocks conprising at |east an |Infornmation.
data, a block identification data and an error check data; transmtting
nmean$reauemregnsderit ing itshe ¢md vedat rom 4 litkee ot 6paesr adiang devi ce
wherein each of the data blocks is a unit of data transm ssion:

and S16B of the high—-pass filters 36A and 36B, and such

filter outputs are fed to low—-pass filters 38A and 38B

through amplifier circuits 37A and 37B.

When an inalog4tb—digita1 conversion process is
carried out in the analog/digital converter circuits

40A and 40B on ;he rear stage according to a sampling

frequency fg, the low-pass filters 38A and 38B remove a
frequency component coming over Nyquist frequency so as
not to produce a ailiasink noises, thus as shown in

Fig. 6(A) 2 carriér_freqhency component can be removed

from the filter outputs S16A and S16B to detect

)

information data signal components S17A and S17B sh;wn
in ng. 6(35;'

The analog/digital converter c¢ircuits 40A and 4031
convert'the'informatjon data signal gomponents S17A and
S17B amplified in aéplifier circuits $39A and S89B iﬁto
8-bit digital data SISA and SI18B, pass them through the
digital band-pass filter 41A and-4lB having a frequency
characteristic 6! the pass band J as shown in Fig. 7,
thereby obtaining the filter outputs SI9A and S19B
comprising extracting 2T term data DZT and 1T term data
DlT from the information data signal components SI1T7A

and S17B, and the filter outputs S19A and S19B are fed

" This Sheet Has Been Replaced
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and the outside, reading device conprising; receiving neans for receiving
the data bl ocks transmtted by the portable device; error checking neans
for error _ : . 8 checki ng and/ or _
‘correcting the data blocks with the error check data; second nenory neans
for storing the data blocks when the data bl ocks is obtained with no
error; and data processing means for reading the data

te zero crossing detection circuits 42A and 42B.

'Thus, the zero c¢rossing detection eircui;s 42A and
42B send information data signals S20A and §20B
consisting of an information data DT transisffnz to a
level "+1" or "-1" in ﬁhe timing whereat the 2T and IT
term data Dyq and Dyq included in the information data
signal components S17A and S17B cross a zero point as
shown in Fig. 6(C}).

Here, a point in sampling time of the
- analog/digital converter circuit; 40A and 4oB.lan
operating clock of the digital band-pass filters 41A
And 41B, and a point in time of zero crossing detection
of the zero crossing detection circuits 42A and 42B are
controlled bi PLL output pulses S21A and 8215
obtainable ihrough the PLL circuit parts 43A and 43B,
.thﬁs even if frequencies of the information data signal
~components S17A and S17B flucfuute according to data
transmission rate qqn@itions of the infdrmgtion card 4,
an arrangement is such that the PLL circuit parts 438A
and 43B are ready for PLL operafion to follow sqqh.
fluctuation of the frequencies.

The PLL cirecuit pafts 4§A and 43B compare
information data signalé 20A and 20B of the zero

~crossing detection circuits 42A and 42B with a phasé
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bl ocks fromthe second nenory neans after all of the data blocks of a .
portabl e device are stored in the second nenory neans and for processing |
the data bl ocks read. The nature, principle and utility of the
.invention wll becone nore apparent fromthe foll ow ng detailed
description when read in conjunction with the acconpanying drawi ngs in ,
which |like parts are designated by |ike reference nuneral-s or characters. §
-BRI EF DESCRI PTI ON OF THE DRAW NGS In the acconpanyi ng draw ngs:

comparison signal S22A and S22B obtainable in numerical

controliing oscillation ci}euits 45A and 45B through

phase comparator circuits 44A and 44B, convert phase

error signals S28A and S23B info feedback data S24A and.

S§24B through digital signal processing circuits 46A and

46B, and control oscillation frequencies of the

numerical controlling oscillation circuits 45A and 45B

so that the phase error signals S28A and S23B will be

.oﬂ
-

Thus, the numerical controlling oscillation
circuits 45A and 45B are controlled fto a state
oscillating.on such frequency as will follow phas§ of
phase comparison signals S22A and S22B to the
.information date signals S20A and S20B, send
oscillation outputs as the PLL outﬁut pulses S21A and
S21B, and feed as data sampling c¢lock signals S25A and
§25B to data code circuits 50A ana §0B through the
phase comparator cirfuits 44A und 44B.

The data decoder circuits 50A and 50B comprise
interpreting data formed in the inform;tioh card 4,
read header data put to a transmitted data, demodulate
the'iutormation dafa suhieéted to a diphase modulation,
and decide a presence of transmission errorh#chrding

to an error detection code {or CRC code (eyeclic
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Fig. | is a block diagramshowi ng an information card reading system
Fig. 2 is a block diagramshow ng a configuration of a prior art
“information card; Fig. 3 is a block diagramrepresenting an :
i nf ormati on reader gi ven in one enbodiment of ‘this invention; Fig. 4.
Is a block diagramrepresenting a it

»

redundancy check code) in this case).

Decode outputs SS0A and S30B of the data code
circuits 50A and 50B are fed to a central processing
unit (CPU) §1 constituting a part of a data processihg

part 21C, the CPU 81 processes data of the decode

outputs S30A and S30B thus fed according to programs
loaded in a program memory 53 of ROM (read only memory)
construction as utilizing a working memory 52 6! RAM
krundom access memory) construction where necessary,
send then as a transmission data S31 through a data
trangfer circuit 54, and ;lso send as a display data
$§32 through a dispiay fnputloutpu; c;rcuit 55.

i In the configuration of Fig. 3, when the faint
answer.information signal W2 is send back in the state
where the answer request signal W1 is sent according to
the carrier wave signai S1 genergted in the carrier
wave generation ?ircuit 27, it is converted into the
mix outputs S14A and $l4B with the phases shifted 30;

. ~ each other in the phase shift circuit 34A, the mixing

circuit 33A of the first sequence answer signal loading

circuit 21A and the phase shift circuit 34B, the mixing

circuit 33B of the second sequence answer signal 1%
loading c¢ircuits 21B,. and then the next process ensues.

Thus, even if a distance between the information

\
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9 construction of information card; Fig. 5is a signal waveform.
diagramrepresenting filter outputs of lowpass filters 34A and 34B of
Fi.g. 1 ; Fig. 6 is a signal waveform di agramrepresenting- an

i nformati on data denodul ati ng operation of an answer. - si gnal

circuit 6 of Fig. 3; Fig. 7 is a characteristic curve representing
frequency characteristics of digital band-pass filters 41A and 41B of Fig.

card 4 and the information reader 1 holds a value
coming exactly at the null point of thereabouts, the

receiving signal of a practically sufficient signal

processing level can be loaded at all times from either

one of the first sequence answer signal loading ecircuit

21A or the second sequence answer signal loading

cireuit 21B b& utilizing a difference in phase between

the mix outputs S14A and S14B, and as a result, the

answer information signal W2 can be received stably.

Thus in this embodiment, firstly, according to the

configuration of the analog/digital converter circuit

40A, the digital band—-pass filter 41A, the zero

ecrossing detection cirecuit 42A, the PLL c¢ircuit part

43A, and the analog/digital converter circuit 40B, the

digital band—-pass filter 41B, the zero crossing
detection ecircuit 42B, the PLL c¢ircuit part 48B, the

PLL circuit part 43A can be locked to a frequency of

the information data in a short period of time through

a simple construction by utilizing a flating state of

the oscillation frequency obtainabie at the time of
self-running.

Further Eecondly. in this emgodiment, since the
PLL c¢ircuit parts 43A and 433 operate for high-speed

locking, a PLL'fallowint operation uses a further

processi ng

_//.
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Fig. 8 is a connection diagramrepresenting a configuration of the digital
band-pass filters 41A and 41B of Fig. 3; Fig 9 is a characteristic
curve serving for illustration of the scanning operation; Fig. 10 is
a signal waveformdiagramserving for illustration of an effect in
preventing the ringing wave generation; Fig. 11 is a block di agram
répresenting a detailed configuration of PLL circuit parts 43A and 43B of
Fig.

~oscillation circuit 12 of CR oscillator construction is

3; Fig. 12 is a signal waveform di agram servi ng for
high—-speed construction.

Then thirdly, in this embodiment, in consideration
of the data transmission rate fluctuating sharply in
the information card 4, the construcﬁion is such that
the transmission data is transmitted through bloecking
s0 as to avoid effectively the influence to be exerted
thereon.

Fourthly, still furthc;, in this embodiment, the
CPU 61 carries out a process for synthesizing a clock
data securely.

These characteristic constructions will further be

described.in detail as below.

{(2) Leading PLL Circuit into Intcrmctfon Data Signal.
Component

As dcscrlbcd hcreinbcfore.lthc information card as
shown in Fig. 4 has been miniaturized and simclificd as
a whole by applyingﬂtﬁat.of CR oscillator construction

as the clock oscillation circuit 12, however, the clock _ i

capable practically of fluctuating in oscillation
frequency 10 times or so maximumly according to a
change in ambient temperature, which is indicative of a

bossibility:th&t frequencies of the 17 term data DlT
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Il lustration of an operation of zero crossing detectjon circuits 42A and
- 42B of Fig. 11; 10 Fig. 13 is
" a signal waveformdiagramserving for [Illustration of a phase detecting

operation in a counting circuit 76 of Fig. 11; Fig. 14 is a chart te
showi ng a conversion val ue : ¥

and the 2T term data D,q i;cluded in the information' | gf

data signal components SI7A end S17B ostained from the

low-pass filters 38A and-38B as shown in Fig. 8, that
_is, the information data signal components sent from
‘the information card.4.may fluctuate 190 tipe§ or so. o i

Thus when the information datﬁ signal components i

S17A and S17B having a specific one frequency out of a i

pmpeeg
Prwrra huelon

. frequency range of such 18—-¢{ime fluctuation width are

e

obtained trom.the low—~pass tilte}s S8A and 8$8B, the

_inf;rmation data signal cqmpopentf S17A and ‘S17B -are
converted Into 8-bit series digital data by a sampling
freduency determined on the PLL output pulse; S21A and | ;
§21B in the analog/digital converter circuits 40A and :f
40B, and then the digital conversion outputs SISA. and | | ?
S18B are filtered by the pass band J of the-digital
band-pass filters 42A and 42B having tke frequency
characteristic shown in Fig. 7, thus havigé the 17 term
data-DlT and the 2T term data Dzr extractgdi

The digital band-pass filters 41A and 41B are | at

constructed of a finite impulse response (FIR) circuit - i

of non-cyclic configuration, and the digital conversion
outputs S18A and SI8B are fed to first stage to eighth
stage delay circuits 61A to 61H connected

longitudinally as shown'in Fig. &.

R
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tabl e of a phase error conversion circuit of Fig. -11; - Fig. 16 is a

schematic representation serving for illustration of a noving operation of
t he phase conparison operation range; Fig. 16 is a block diagram
representing a detailed configuration of a nunerical controlling
oscillation circuit of Fig. 11; Fig. 17 is a characteristic curve

representing the nuneri cal frequency conversion characteristic;
Fig. 18 and Fig. 19 are schematic representations .serving for
i | lustrati ®heofl ks hyesf ten Y1 of hektBnstags felay circuits

61A to 61H comprise a flip-flop each$ shifting the
digitai conversion outputs S18A and S18B as delaying
each bit by one clock period with the PLL outpuf pulse
$21A sent from the PLL circuit part 43A as a clock
pulse. |

Delay outputs of the first stage and the eighth-
stage delay circuits 61A and 61H are added'iﬁ an
addition circuit 62A, weighted by a weighting signal W,
in almultiplication circuit 63A, given then to an
addition circuit 64, and likeWise. delay outputs of the
second stage and £he seventh sfage delay circuits 61B
and QIG,_the third stage and the sixth stage delay
eiréuits 61C and 61F, the fourth stége and the fifth |

stage delay circuits 61D ahd 61E are a&@ed in addition

circuits 62B, 62C, szb respeetively, weighted by
weighting signals WB' WC' Wb in multib}ication circuits
63B, 63C, 63D and then given to the addition circuit
64.

Thus, as shown in Fig. 9, the filter outputs SI19A
and S19B having such pass band J .as is capable of
selecting the 'IT and ihe 2T term data Dyp and Dy at

high selectivity are obtainable on an output end of the

.

addition c¢circuit 64.




Fig.-20 is a schematic representation serving for i illustration of an

effect of bl ocking; Fig. 21 is a chart showi ng a configuration of
dat a menory;, Fig. 22 is a flowhart Indicating a procedure for i
synt hesi zi ng bl ock dat a. DETAI LED DESCRI PTI ON OF THE | NVENTI ON i

In the configuration of Fig. 8, the digital
band—-pass filters 41A and 41B are capahle of setting
the pass.band J as shown in Fig. 9.at a position : é;
determined on frequencies of the PLL pulses S21A and

S21B, and hence where the pass band J comes to coincide .1;

with the 1T and the 2T term data DlT and Dyq, the 1T

and the 2T term data.DlT and Dzr can be extracted and

sent to the zero crossing deteection circuits 42A and

o & P tee e 18 TR LB PR LA

42B as shown In Fig. 3 as the filter outputs SI19A and
S19B, thereby keiping a locked state of the PLL circuit i”

parts 43A and 43B.'

Practically, however, the data transmission rate
of the information card 4 disperses sharply as 10 times
or so in accordanée-with a fluctuation in oscillation
frequency of the ;loek'oscillation circuii 12 in Fig.
4, therefore at the beginning when the answer
information signal W2 is sent back from the new

information card 4, the pass band J is not necessarily

present at the frequency position of the IT and the 2T
term d‘;F'DlT and DZT as indi;ated by a full line in :é
Fig. 9.

In such state the PLL eirduit part 43A eann;t be
locked to the 1T and-fhe 2T term data DlT_and Dyq of

the information card 4 in communication currently, and

© i




11 Prefered enbodi ments of this invention will be described with
reference to the acconpanying draw ngs. (1) General Construction of

|'nf or rat i on Reader In Fig. 3 where |ike reference characters
represent like parts given In Fig. 1, the information reader 1 conprises
processing the answer Information signal W2 sent back according to the
answer request signal W generated in the answer request signal
generation circuit 2 in the answer signal processing_ circuit 6 having a

first t3NF L EEEBAE SsddiferREERite! controlling oscillation

ecircuits 45A and 46B for self-oscillation.

However, in such state, if a noise component
cannot be removed practically through the low-pass
filters 38A and $8B and thus ls.mixed in t@e
information signal components S17A and S17B, then the
noise component will be fed into_the.zero crossing
detection circuits 42A and 42B by way of the pass band
J of the digital band-—-pass filter§ 41A and 41B, and
accordingly into the PLL circui? parts 43A and 433, and
hence the PLL ecircuit parts-48A and 43B operate for
locking falsely to the noise component. However, since
the noise c;mponent cannot alway be received steadily,
the PLL ciréuit parts 43A and 43B become afloat to get
the pass band J unsteédy covering a full range where?n
the.lT and the 2T term data DIT and DZT.disperse;

As a result when the PLL c¢ircuit parts 48A and 48B
are :éady for selt—ogciilation. since treduencies of
the PLL output pulses 21A and 21B become unst;ady.
substantially the pass band J passes a frequency
position of the 1T and the 2T term data Dyqp and Dyq of
the information c¢card 4 currently in communieation as
indicated'by a broken line in Pig. 9, and comes to a

scanning 6peration for leading them into the PLL

26 _ Thls Sheet Has Been. Re‘il ced
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.signal loading circuits 21A and 21B. In the case of this enbodi nent,

the answer request signal generation circuit 2 generates a carrier wave
signal S1 in a phase-locked |oop (PLL) type carrier wave signal generation
circuit 27 conprising a voltage control type oscillation circuit 23 an
anplifier circuit 24, a frequency divider circuit 26 and a phase
conparator circuit 26 according to an oscillation output of a crystal
oscillator circuit 22, anplifies it in a transmtting anplifier circuit

28, Q¢ AES i Pes 2R | fadcauﬁm PHEBUL 9% i Pk ePEENTIRG ANE €NNa 3 as

- the answer request signal

-

parts 43A and 43B to be locked to the IT and the 2T
t?rm data DIT and DzT'

The above state is maintained as long as thg
answer information signal Wz arrives from the
information card 4 currently in communicatioﬁ. and thus
even if the frequency position of the 1T and the 2T
term datsa DlT and DzT of the information card 4
disperses sharply, it can securely be searched and fed
into the CPU 51 through the data code circuits §0A and
§6B.

Now, therefore, according to the configuration of
Fig. 6, since eight stages of the delay circuits 61A to
81H are provided eorrespondingly to the analog/digita!
eonverter circuits 40A and 40B converting the

information data signal componenté S§17A and S17B into

B-bit series data, when signal levels of the filter

outputs S19A and S19B trahslt according to a. chan#e of
the bit data 2s shown in Fig. 10(A), a ringing can be
kept from arising.

In this connection, where the band-p;ss filter is
constructed of FIR of a non-cyclic circuit
eonfiguration; from increasing the number of . stages dt

the delay ¢ircuits connected longitudinally, a ringing

tHquande
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As shown.In Fig. 4 with like reference characters given to like parts of
Fig. 2, inthe information card 12
4. of this enbodinment, a transm ssion information data of the information
menory 11 is added with a predeter- mned control information in a data
encode circuit 16, subjected to a biphase nodulation, and is then fed to

waveform X1 shown in Fig. 10(B) may arise inevitably

during the perio@ of sampling time corresponding to the
increased stage number, however, a configuration given
In Fig. 8 is effective in keeping the ringing wavelorm

X1l from arising.

{3) Construction of PLL Circuit Part

The PLL circuit parts 43A ;nd 43B in Fig. 8 are
constructed to be ready for lockihg motion ;t.high
speed to a frequency of the information data signal
with ; heavy dispersion of the frequency according to
the ;efo ecrossing détectiou signels S20A and S20B of
the zero crossing detection circuits 42A and 42B.

As shown in Fig, 11;-the 2ero crossing detection
circuits 42A ana 42B have a construction wherein the
filter outputs S19A and S19B are received to a 2-clock
period delay through first stage and second sfage delay.
circuits 71A and 71B operating according to the PLL
output pulses S21A and S21B, inputted to a comparator
eircuit 71 as a first comparison iﬂput CMi. and the
filter outputs SI19A and S19B are inputted directly to
“the comparator c¢ircuit 72 as a second comparison input
cM2. |

When the first comparison input CMl is positive

28 This Sheet Has Been Re ,[i
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t he i npedance variable circuit 14 as the informati eon data signal SIl.
.Thus, the data encode circuit 16 fornms a logic "1" data fromrising.. for
example, to a high signal level during the period of tine 1T, fornms a
logic "0" data fromfalling to a |l ow signal |evel during the period of
time 2T, and sends them as the information data signal S6 When
addi ng the control information, the data‘: encode circuit 16 stops the
address counter 13 operating for address counting through an address -
countna¥ €ioeit § ek omidr cuipd7ison input CM2 is higher than a H

positive reference value "+X*, as:

CM1 > 0 and CM2 > +X — +1 e.. (8)

the comparator ci;cuit 72 sends the information data

signals S20A and S20B of a positive value *+1", and

also when the first comparison input CMI is negative

and the second comparison input CM2 is lower than a

negative reference value "-X", as:
CML < 0 and CM2 < -X — ~1 _ oo (9)

it sends the information data signals S20A and S20B of
a numerical value "-1".

In addition thereto, when the first.and the second
comparison iﬁputs CM1 and CM2 gavfng in{ut conditioﬁs
other than those of .Eqs. (8) and (%) arrive, the
comparator ci;cuit 72 neglects them and keeps sending
previous values as the information data signals S20A
and S20B.

In case a sufficiently large tertiary harmonic
component is cont@ined in the filter outputs'SIOA and

S19B provided to the zero crossing detection circuits

:Thks —
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The answer signal processing circuit 6 receives the answer information 2h
-signal W2 sent back fromthe I nformation card 4 through the receiving
antenna 6, and feeds a receiving signal 811 to m xer circults SSA and -t
33Bwithin the first and the second sequence answer si gnal | oadi ng : i
circuits 21A and 21B through recei ving anplifier circuits a 3A. 3 1 B. g
The m xer circults 33A and 33B are given phase ;
2 8 FEB 1997 , _ -

42A and 42B, as shown in Fig. 12(B), if the information.

data éignals S20A and S20B are generated under the
conditions of Eqs. (8) and (8), the filter outputs S19A
and S18B are influenced thereby and capable o( crossing
4 zero point, end if so, then & blind zone will be
provi&ed within the signal levels "-X" to "+X" in the
comﬁarafor circuit 72, thereby preventing the incorrect
zero crosging from being detected.

Then, in case the tertiary harmonic component is
not contained therein, which is ideai as shown in Fig.
12(A), the first comparison input CMI representing 8
signal level of the filter outputs S19A and S18B two
sample peiiods prior to the.secpnd comparison input CM2
representing a signal level of the present filter
outputs S10A and S10B is obtained in a state satisfying

Eqs. (8) and (9) it the filter outputs S19A and S19B

eross the zero crossing point from a negative signal

level to a positive -signal level, or from a positive

signai level to a negative signal level, thereby

obtaining the information data signals S20A and S20B

3
transiting to the signal level *"+1” or "-1" at the 4?

timing when the second compafison input CM2 exceeds the

positive reference value "+X" or the negative reference.
value "-X",

-
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13 shift outputs S13A and S13B obtainable fromshifting phases of the
anplification output S2 of the answer request signal generation circuit 2
by a predetermined shift anount in phase shift circuits 32A and 32B
respectively, and the mxer circuits 33A and 33B obtain mx outputs S14A
{and S14B from nul tiplying the phase shift outputs SISA and S13B by a
jrece|V|ng anplification signal S12 respectively. Here, while the
‘phase shift circuit 32A sends a signal of reference phase having a carrier
-wave angul @mn tfHegseney [haydd, of tt h@eanswesrt ragdieshesisgraind as t he
comparison inputs CMl and CM2 are subjected to an
influence of a tertiary harmonic component to cross the
zero level as shown in Eié. 12(B), then thus zero
crossing point cannot satisfy Eq. (8) or (9) and thus.
the signal level of the information data signals S20A

and S20B can be made not to transmit at the timing of

the second comparison input CM2.

Thus, as described with reterence to Fig. 8, when
the digital band-pass filters 41A and 41B of g—stage
delay cireﬁit codfiguration are applied, a tertiary
harmonic¢ component sz is capable of being not.removed

tull practically as shown in Fig. 7, and thus When the

tertiari harmonic component sz passes through the

‘digital band-pass filters 41A and 41B, the zero

crossing detection circuits 42A and 42B are capable of

detecting it erroneously, however, this may effectively

be avoided by using.the zero crossing detection %

eircuits 42A and 42B constructed as shown in Fig. 11.
The information d;ta signals S20A and S20B

obtained thus through the zero crossing detection

ecircuits 42A and 42B have waveforms as shown in Fig.

13(A), this signals are provided to a counting circuit

75 of the phase comparator circuits 44A and 44B as a i
-
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phase shift output S13A: ~ S13A = Kferr]sin wt

(D the phase shift circuit 32B sends the phase shift out put Sll3i3'
with the phase shifted 90[err] agal nst the phase shift output S1SA, as:
SI3B = Klerr]cos wt ... (2) Then, as given in the

foll ow ng equati on:

counting c#utrol signal.

The counting circﬁit 76 generates a detection
pulse S41 as shown in Fig. 13(B) according to a rise
.and a fall of the information data signals gzoA and
S20B, a counter operation signal S42'risjng to a logic
"1 level for a predetermined period TR as shown 'in
Fig. 13(C) is generated by the detection puise S41, and.
2 pulse number ﬁf & pulse train in Eig. 13(D) provided
from the numeriecal controlling oscillation circuits 45A
and 45B as the phase comparison signals S22A and S22B
is begin to count and is keeped on counting fof the_
period Tp by the rise.

Here, the counting circuit 75 is ready for
eouﬁting the pulses of the phase comparison signals
S22A and S22B as many as 8, and when the pulses not
less than 8 arrive, it returns to a zero eoﬁnting once .
and then restarts for_counting{

Thus, whén thq,qpunfing eirguit 75 stops the
counting operation from the counting ope;ation s{gnal
S42 aé_Qhown in Fig. 18(C) falling to a logic "0"
level, a counting signal S43 having values "0” to "7"
is provided to a current value conversionm circuit 76.

When numerical data "0" to "7” are provided as the

counting signal S48, the current value conversion
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4 the receiving anplification signal S12 can be expressed as a signal
ith the phase defl ected by a phase shift -angular frequency [err]
orresponding to a distance between the information reader 1 and the

i nformation card 4 against the carrier wave angul ar frequency w.

circuit 76 converts them into a current value

conversion signal 844 through:

.S44 = [(S43 - 4) + 0.5} x 2 eee {10)

‘Thus, when the counting signal S43 holds the
numeric values "0", *1%, 6 ®2", 6 »3*,6 *4"~, QS". "er, "1",
it is converted into the current value éonversion
signal S44 coming in_"—?f. r-§", "=8", *-1", "%1",
*+3", "+5", "+7%,

The current value conversion signal S44 is
inputted to a phaée error conversion cireuit 77
constituting a conversion value tabie TABLE shown in
Fig. 14.

The phase error conversion cireuit 77 converts the
éhrrent value conversion signal S44 with the numerical
data "-7" to "+7" comprising a range of variation into
the phase errof signals S28SA and S23B having a width of
variation covering numerical d;ta'“-IS" tg "+1§"
according to how it changes, and selects a conversion
number into the phase error signals SZ3A ahd'ssz'
having.an.exéeedingly extensive_rahge of variation
{that is, "—-15" to'”+15") with a range of variatioﬁ ot_
data obtained through a counting operation of the

e —
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The m xer circuits 33A and SsB conprise each a nultiplier circuit for
inultlplylng the receiving anplification signal S12 expressed by Eq. (S) by
"the phase shift outputs S13A and S13B expressed by Egs. (1) and (2)

respectively, thereby obtaining, fromthe mxer <circuits 33A and 33B, mx .

out puts S14A and S14B consisting of a signal conponent of the phase shift

dnount a and a signal nBonent haV|£P an an ul ar _frequency 2w doubl e of
t he %&PFFéPgmme‘%h'ghlé? 2y dBFerfcy 4 T AY: Fafge of o ting = SI13A N

Stz and a previous value signal S45 provided from a
previous value holding circuit 78 as conversion
conditions.

In the phase comparator circuits 44A ;nd 44B of
such construction, if a value of the phase error
_ signnls S23A and S23B was "+1”" in the previous phase
?omparison operation as shown in Fig. 13(A), then the
value "+1” being held in the previous value holding .
eirecuit 74 is provided to the phase error conversion
circuit 77 as the previous value signal S45 in a phase
error detectibn operation this.time.
In this case a "+1" character positinn is assigned
to the phase ernor conversion circuit 77 as the.
- previous valné in the éonvérsion value table.TABLE of
Fig. 13, and if the current ;alue becomes "-7%", "-5",

*-8", "-1", "#1", "+3", "+§7, =47~ then the value of the

phase error signals.S23A and S23B is ready for taking "+9°7,

f-s;; *o8*, "=1", "+1", *+8", "+5", "+7" prccordingly thereto.
Accordingly, ns a range for phase comparison

operation In this case, when the counting signal S43 of

the counting circuit 76§ becomes {15.'”2”. cee "T", the

‘current value conversion circuit 76 converts into values

*~5”, *=3", ... "+7" as the current value conversion

34
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Klerr]sin t NKlerr]sin (w+[err] )t = S13B N S12
KlerrJcos wt N K[err]sm (w+ a)t o : :

2 8 FEB 1997 . 15
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signal S44, therefore the phase error conversion

circuit 77 may send numeric values "-§", "-3»,

e THT”
S the phase error signals S23A and S23B.

In addition thgreto. when & counting of the
counting circuit 75 exceeds a maximud value "7* to
retﬁrn,to & minimum “0%, the current value conversion
circuit 78 converts the counting signal S48 into the
numeriece valu? "~7" and provides to fthe phase error
conversion cirecuit 77 as the current value eﬁnver#ion
signal S44, thus the phase er;or gonversion circuit 77

‘ sendfng a numeric value "+9” as }he phasé error signals
S§23A and S23B.

Thus the phase ¢omyarafor circuits 44A and 44B
come to_send the phase error signals S23A and S23B
coming within a phase error amount "~5" to "+8"
corresponﬂinzly to a counting operation range "0" to
*7" of the counting ecircuit 75.

Meanwhile, as a result of such phase cqmpariso;
oﬁeration. where a numeric value "+9” is held in.the
previous valpe hoiding circuit 78, as shown in Fig.
15(B), as the phase error signdls S§23A and S23B, the
next phase cpmparispn operation is such that when the
counting circuit 75 sends the counting signal S43 of

values "0" to "7T", as indicated in a character position
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[err] | The m x out puts S14A and S14B are provided to ' | ow pass
filters 34A and 34B to have the signal conponent of the carrier wave

angul ar frequency 2w renoved, and thus filter outputs S15A and S15B
expressed as:

of the previous value *+9” of the conversion value
table of Fig. 14, a vaiue of phase error signals S238A
and szak shifts from "+8” to "+15” around the previous
value "+9".

In the case of this embodiment, the phase error
signals S23A and S28B are limited to "+;6” as &an upper
bound value, and thus if the value of the phase error
signﬁls 823A and S23B rises fheréiftef, it is saturated
at the upper b?und value "+1§5".

Then, as a result of phase comparison operation in

the range of Fig. 15(A), when a numeric value "-§”" is

held in the previous value ho!ding'cifcuit 78, as shown

in Fig. 1§8(C), fhe phase cbmparator circuits 44A'and
"44B operate for phase comparison in the range of
numeric values "-13" to "+1” as the phase error signals
823A and S23B in accordaneé with the counting circuit
76 sending the counting signal S48 of talues "0" to
i |

Further, if the prévious value is "-138" as shown 3

in Fig. 15(D), then when the counting circuit 78 sends

the counting signal S43 of values "0” to "7" in the

ensuing phase compariseon operation, the phase error

signals S23A and S23B move the range of phase

comparison operation within the numeric values "-15" to
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err] are fed to high-pass filters 36A and 36B described bel ow through
nplifier circuits 35A and 36B. In regard to signal |evels of the
il ter outputs S1SA and S15B. expressed by Egs. (6) and (7) respectively,
s shown in Fig. 3, according as the phase [err] changes with the |apse
f time t. V\/nile the filter output S15A becones zero (the signal |evel

ei ng A, .a "Q" | ed "null point") when the phase [err]t changes
s at = [err 7 ﬂrdé["érr’]ﬂzh ey

BfePr1/2, ... it is maxinmized in value when
QﬁdPh?ﬁetﬁé ﬁggg g? ﬁtéﬁl%ﬁtﬁﬁpbaL%QUf cEIELELS'liA andcy4£be ot her
even in case a phase comparison result of the same 'k
count value is obtained as ;he counting signal S43 of

the counting circuit 75, the ?nsuing_phase comparison

operation can be ;oved-to a phase comparison operation
range around the previous value sent as the phase error
signals S28A and S23B in the previous phase comparison

operation, therefore fthe phase comparison range can

further be enlarged substantially, and further 2 linear

change may be produced so as not to cause discontinuity

to a variation of the phase error sighals S28A and §23B

which can be obtained in result. ' ST

When subjecting the numeficaj controlling
oscillation circuits 46A and 45B to a numeriecal control . i
through fhe-digital signal processing circui?s 46A and
4§B by means of the phase error sign;ls S23A and S238B,
such linear change js effective in preventing an
unstable operation from resulting thereto, thus ' _é
realizing a stable PLL leading ope;ation. g

The phase error signals S23A and S23B of the

comparator circuits 44A and 44B are subjected to a
predetermined weighting in a primary weighting eirecuit - i

81 of the digital signal processing circujts 46A and

37
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p15B, while the signal | evel becomes maxinized when the
16 filter output SI5A conmes to the null point phase, that 1is, [err]t =

err](/2, 3[err]/2. 5[err]/2, ..., it changes to the null point at the_
hase where the filter output SIGAis. maximzed in value, that is, [err]t
$.0, [err], 2[err].. Since the filter outputs S15A and S16B present a

468, provided then to a primary addition circuit 82 and
also to a secondary addition circuit 83.

An additi;n output 45 of the secondary addition
circuit 38 is delayed by one sampling period in a
secondary delay circuit 84, fed back then %b the
secondary addition cirecuit 83, and thus the secondary
addition circuit 83 sends the addition outpﬁt 545

indicating a total integrated vaiue of the phase error

signals S23A and S23B pfovided seqéentially from the
phnse_eomparator_circuits 44A and 44B.

The addition output s45_obtained through the
secondary delay cireuit 84 is fed go.the primary
addition circuit 82 by way of a secoﬂdary weighting
ceircuit 85, thus an addition output for which = phise
error amount obtained through the eu}rent phase
comparison operation is added to a total phase error
amount obtained through the phase comparison operation
before the current phase comparison operation is
carried out is obtained th;ouéh the primary addition
cireuit 82, whicy is fed to the numerical comtrolling
oscillation cireunits 45A and 453'as feedback data S24A
and S24B.

As shown in Fig. 16, the numerical controlling

oscillation circuits 45A and 46B feed the feedback data
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conpl ementary change as described, fromselecting the filter output SlSA
or S15B whichever larger in signal level. It can be |oaded into the answer

si-gnal processing circuit 6 as an effective receiving signal 'in the statefz

where the answer request signal W2 does not cone to a |ow signal |evel at
the null point or thereabouts at all points in tine: The hi gh- pass

frlite 6A remgye di stuyrbapnce naoises of DC to several [k Hz]
incluégaii q?%%§$ﬁlf8rt ﬂUY%eﬁﬂ%%paﬁdnéfgél'“g cireRighi8$ .connecti on,

t he di sturbance noise in direct current conponent arises practically mhe@éﬁ

t he nd generates a corresponding 7- bx numerical

controlling signal S&60. .
The_numerical controlling signal S60 feeds a 2-bit
numerical signal S50A to a selector 86, and also feeds

a8 5-bit power signal to a power coefficient circuit 87.

The selector 86 receives a m#ster elock CLK on an i

input end (96 - 127), receives a 1/2 divided c¢lock CLK2
obtained from half-dividing the master clock CLK in a
172 divider eircuit 88 on an input end (64 - 95),
receives a 1/4 divided c¢loeck CLK4 obtained from
dividing the 1/2 divided ¢lock CLK?2 in a 1/2 divider
circuit 89 on an input end {32 - 63), and further
receives a 1/8 divided clock CLKS obtained from
dividing the 1/4 divided clock CLK4B in a 1/2 divider
eircuit sh on an input end (0 - 81).

Thus the master clock CLK, the 1/2 divided clock
CLK2, the 1/4 dividgdﬁclock CLK4 and the 1/8 divided
clock CLks inputted to th? selector 86 are selected by
the numerical signal S60A, and provided to th& power
coe?ticient eircuit 87 as a selection oufput S61.

The power c¢ircuit 87 subjects a value x or the

32nd root of 2, as:
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answer request signal WL sent fromthe sendi ng antenna S of the

i nformation reader 1 is reflected by a still matter (wall for exanple)
and then arrives at the receiving antenna 5. Further Such di sturbance
‘noi ses of DC to several [k Hz] arises when the information card 4 is
noved. Thus the disturbance noises arising in these | ow

X = 32/3' e (11)

to 2 power arithmetic operation of xMas:
S21A (S21B) = x? ce. (12)

according to the number n {(n = 0 to 31) to be inputted
by the power signai S50B to be provided ffom the
numerical controlling circuit 85, and sends a pulse
train signal of a frequency f as in the case where &

frequency of the selection output 851 is multiplied by

the arithmetic operation result as a coefficient as the

phase comparison signals S22A and S22B and alse the PLL
output pulses S21A and S21B.

In the configuration of Fig. 18, while the
feedback data S24A and S24B are capable of ?aking a
numeric¢c value coming within 0" to "127", the numerical
controlling circuit 85 divides the ;ange into four
coming in "0” to "$I", "32" to "63”", "g4" to.“95”, "9¢8"”
to "127", and sends the phase comparison #ignals S522A
and S22B consisting of a pulée train signal of the
frequency f changing in exponential function for.each

range.

That is, when the feedback data S24A and S24B come
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17 frequency domains is removed fromfilter outputs S16A and S16B of the
hi gh-pass filters 36A and 36B, and such filter outputs are fed to | ow pass
filters 38A and 38B through anplifier circuits 37A and 37B. When an
“anal og-to-digital conversion process Is carried out in the analog/digital"
converter circuits 40A and 40B on the rear stage according to a sanpling
_frequency flerr]. the lowpass filters 38A and 38B renobve a frequency

conmponent coning over Nyquist frequency so as not to produce a ailiasing
noi ses, thus as. shown in '
in the first range, or numeric¢ values “0° to "31", the

numerjcal controlling circuit 85 controls the selector
circuit 86 to select the input end (0 - 31) by the
selection signﬁl S50A, thereby feeding the 1/8 divided
clock CLKS to the power coeifieient.eircuiﬁ B7 as the
selection output S61.

In addition thereto, the numerical controlling
c}rcuit 85 provides the power signal S§0B representing
the numeric value N to the power coefficient circuit 87
correspondihgly tp contents of thg feedback data S24A
and S24B heing any one of the numeric values "0" ¢to
."31*, ‘thus generates a pulse t}ain signal of the
frequency f tepresented by:

= xN .ty e (13)
with reference to 2 frequency (, of the }18 divided
clock'CLKSB,and as shown in Fig. 11 provides it to the
counting circuit 78§ ;f the phase comparstor‘circuits
44A and 44B from the numerical con;rdlling oscillation
cirecuits 45A and 456B as the phase comparison signals
S22A and S22B.

Thus, as shoﬁn in Fig. 17, in the first faﬁze N =

"0" to "31", the numerical controlling'oseiiiiiiggﬂ’ﬂﬂfﬂﬂ,ﬂ,——
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Ficg. 6(A) a carrier frequency conponent can be removed fromthe filter
out puts S16A and S10B to detect information data signal conponents S17A
and S17B shown. in Fig. 6(B). The anal og/digital converter circuits
40A and 40B convert the information data.signal conponents S17A and
S17B anplified iin amplifier circuits 39A and 39B into 8-bit digital data
S18A and S18B, pass themthrough the digital band-pass filter 41A and 41B
havi ng a frequency characteristic of the pass band J as shown in Fig. 7.
t her ediyr @bf 65 NitEg el 4§38 emapuirputid 231 9A €lndn £49B0 v eaOIgH | 50 8Q ‘extracting
2T termdata Dierr]T and IT termdata .

octave from lto to 2in in exponential tunction

separately by 32 stages (having a step of about 1.03

times) as the frequency f of a pulge train signal of

the phase comparison signals S22A and S§22B.

Further, when values of the feedback data S24A and

S$24B become 33" to 83", the numeriegl controlling

¢ircuit 85 has the numerical signal S50A select the 1/4

divided e¢lock CLK4 and the selection output 851 send

it, and also feed nﬁmeric values “0" to "81” to the

power coetficient cireuit 87 as the power signal S50B. : é
Thus, when a value N of the feedback data S24A and

S24B comes Qithin "82" to "63”, as shown in Fig. 17,

the numerical controlling oscillation circuits 45A and

45B realize a change in 32 stages represented by the N

power sfgnal S50B from the frequency 2to of the.ll4
divided clock CLK4, ;nd jhus are capable of sending the.
phase comsarison s§gqals S22A and szzs copsisting of a
pulseftrain hiviﬂg &2 frequency one octave higher,

namely =a 410 frequency.

Likewi;e. when the feedback data S24A and S§24B
come within the third range or numeric value N = "63"
to "98" of Fig. 15, or within the fourth range of

numeric values "98" to "127", the numerieal_controlling

-
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Derr] fromthe informati on data signal conponents S17A and S17B, and the
filter outputs S19A and S10B are fed

18 to zero crossing detection circuits 42A and 42B. Thus, the zero
crossing detection circuits 42A and 42B send information data signals S20A
and S20B -consisting of an information data DT transisting to a

circuit 85 has the selector 86 select the 1/2 divided
clock CLK2 or the master clock CLK, feed it to the
power coefficient circuit 87 as the selection output
S51, and also provide numeric values "0” to ”"31” to the
power ¢o;ffibient circuit 87 as the power signal S50B.
Thu?. the phase comparator circuits S22A and S22B
cémpris;ng a pulse train signai changing from frequency
4(0 or 8fo of the 1/2 divided clock CLK2 or the master
¢lock CLK to frequency sfo or 16!o one oetavg'higher in
exponential tunctién by.SZ steps respectively-afe made
to send as outpuits of the numerical controlling
oscillation circuits 45A and 45B.

According to the configuration of Fig. 16, when
data of the numeric value N changing linearily arrives
‘as the feedback data S24A and S24B, it is made.go
ggne:#te 2 pulse train signal having a frequency
changing in exponential function, therefore even if
treqyencies of the info;mation data signals S20A and
S20B provided to the phase cbmpnrator eircuits 44A and
44B sharply disperse, the phase comparison signals ngA
and S22B capable of following easily covering the full
range of dispérsed frequencies may be generated.

In this connection, when the phase error signals

S23%A and S23B become influential accordihg as a

R
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| evel "+1" or "-1" in the timng whereat the 2T and 1T termdata Derr]
and Derr] included in the information data signal conponents S17A and
S17B cross a zero point as shown in Fig. 6(C. Here, a point in
sanpling time of the analog/digital converter circuits 40A and 40B, an
operating clock of the digital band-pass filters 41A and 41B, and a point
in time of zero crossing detection of the zero crossing detection circuits
42A and 42B are controlled by PLL output pulses S21A and.S21B obtai nabl e

through the PLL circuit parts 43A and 43B,, thus even if frequencies of the
inforgﬁtﬂbh“ddtéﬁﬂﬁﬂﬁﬂfece‘Ved infinformation data fluctuates

fargely, the phase'eomparison signals S22A and S§22B
become also influential in exponential funection
accordingly with the result that 2 leading~in motion to
the phase locked state is strengthened sharply when a
tluétuation to come 6!! the phase locked state arises,

thus inecreasing a leadihg—in speed furthermore.

{(4) Blocking of Information Data

In Fig. 2 an information data loaded in the
information memory lllof the information card 4 is so
loaded in unit block data having # relatively small
predetermined information content each, and when
sending from thé iniormati&n memory 11 to the impedanpe
"variable circuit 14 as the information data S1, an
‘arrangement is such that each unit block data is read
repeatedly in the predetermined order.

In the case o{_ﬁ?is-embodiment, the information
data in the information meﬁory 11 has four unit blocks
BLK1 to BLK4 in blocking as shown in Pig. 18, a;d eacﬁ
block data has.a 26-byte information content. |

The unit block data BLK1, BLK2, BLKS and BLK{ have

16 bytes of block data DATABI"DATABZ’ DATAB3 and

DATAp, respectively, 2 bytes of block No. data bBNl'
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conponents S17A and S17B fluctuate according to data transm ssion rate
conditions of the information card 4, an arrangenent is such that the PLL
SCircuit parts 43A and 43B are ready for PLL operation to follow such
fluctuation of the frequencies. The PLL circuit parts 43A and 43B
conpar e I nformati on data signals 20A and 20B of the zero.  c¢rossing
.detection circuits 42A and 42B wth a phase

Dpna DBN3 and Dgpny assigned to the block data and 2
bytes of error detectibn code data DCRCI' DCRCZ' DCRcs
and DCRC4 are added sucéessively, and 6 bytes of common
card No. data DNo indicating a card No. assigned to the
card is sdded ahead of the block data DATAg,, DATAg,,
DATAg, and DATAg,.

Thus, the unit block data BLKI to BLK4 have
intormation ;apable of transmitting an information data
alone each.

When sending the unit block dats BLK1 to BLK4 in
the information memory 11 out of the iﬂformation cgrd,4
th§ information memoff 11 reads the unit block data
BLK1, BLK2, BLK3 and BLK4{ in that order, as shown in
Fig. 19, to feed to the data encodér circuit 16, a
header datﬁ H including a security code is added to
each block data in the data encoder circuit 18, which
is then subjected to a diphase modulation and sent to
the impedance variayle circuit 14.

Here, before reading ghe unit block data BLKI1,
BLK2, BLKS and BLK4, the data encoder circuit 16
controls the-address counter 13 to a state where it is
stopped once for counting operation through the address
counter control ecircuit 17, and the header data H is

added in such state.
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19 conparison signal S22A and S22B obt ai nabl e I n nuneri cal

' 44B. convert phase error signals S23A and S23B into feedbac\m
" *S24B through digital signal processing circuits 46A and 46B ¥
oscillation frequencies of the nunerical controlling oscillation CIrCUItS
46A and 45B so that the phase error signals S23A-and S23B mAII.

*Thus, the nunerical controlling oscillation circuits 45A and
controlled to a state . :
s a result the information card 4 sends one

.

of frame data string FRM arraying the unit bloeck data

BLK1, BLK2, BLK3 and BLK4 with the header data H added

thereto each in that order repeatedly in continuation ‘\

from the dipole antenna 4B. R . N

According to construction of Fig. 18 and Fig. 19,

the information data to transmit is blocked as block

data BLK!l to BLK4 with relatively less data volume, and
is feady for transmitting independently at gvpry block
data, therefore an answer information signal W{¢ will‘be
read by the information reader 1, thus enhancing'a

reading speed and a reading precision of the

fnformation data furthermore.

In this connection, when receiving the answer
information signal W2 on the answer signal processing
circuit 6, if a signal level of the answer information
signal W2 is faint and the inform#tion card 4 moves,
then there may be a.case where a part of the one frame
of frame data string FRM caﬁnpt be rgceived or an error
arises on the received information data as the answer
information sign;l W2 is capable of being not received
stably, and if so, the unit bfock data BLK1l to BLK4 of
the one frame of frame data sitring FRM which have been

received so far cannot be used as signific&nt P

fﬁgﬁfﬂ_{r_,,
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oscillating on such frequency as wll follow phase of phase conpari son
signal s S22A and S22B to the I nformation data signals S20A and 820B, send
‘gseillation outputs as the PLL output pul ses S21A and ~ 821B and feed as
data sanpling clock signals 826A and 826B to data code circuits 60A and

1 60B t hrough the ease conparator circuits 44A and 44B. The data
“{decoder.circuits 60A and 60B conpri se Interpreting data forned in the
tinformation card 4. read header data put to a transmtted data,

denmdiyl £ Fma t i bRE o OF FBEEOR rdalad SN PEd €0 h8 @ GleRNSe:r sRdGlcat i on.
iand decide a presence of transm ssion error according

i
-
S

the answer information signal W2 must be recommenced

upon arrival of the normeal answer information signal W2

thereéafter, however, the reception can bhe recommenced

from a timing of the first unit block data ready for

receiving normally.

ST S R

As shown in Fig. 20(A), for example, when the
answer signal processing circuit 6 fails to receive’

normally the second unit block dati of an m~th frame
data string FRMh while one frame of frame data strings

@I FRM, . FRM&+1, FRM_,, ... comprising the first to fourth

i unit bloeck dafs BLKI to BLK4 are transmitted R

-

% continuously; if the third unit block data is ready for

% receiving normally therefrom, as shown in Fig. 20(B),

then four unit block data from the third unit bloek

o data may be loaded as the m—-th frame data sitring FRMm.
% Then, when transmitting the information data at

every one frame of the frame data strings,

.

as shown in

§ Fig. 18(C), if there arises a state where a2 part of the

m—-th frame data string FRMm {Fig. 20(A)) is not for

normal reception, then a normal reception is not

realized until the next frame data string, namely the

m+l-th frame data string FBRM arrives.

Aecordfng to the constructions of Fig. 18 and Fig.
g____'J________-'——————".
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to an error detection code (or CRC code (cyclic '
s 20 redundancy check code) in this case). _ Decode . out puts S30A and
.- S30B of the data code circuits 50A and 50B are fed to a central processing

- unit (CPU) 51 constituting a part of a data processing part 21C. the CPU
61 processes data of the decode

1

19 after all; the answer informdtion signal W2 sent
from the information card 4 can be‘received at every
unit block da}a, and thus info;mation can be read
e&ﬁieiently.

Particularly in the case of this embodiment where
a microwave 2.45 [G Hz) or so in frequency is app!ied‘
as a2 carrier wave, the point whereéat a receiving signal
becomes zero according to a phase amount ¢
corresponding to the distance between the information
card 4 ;nd the infbrﬁatioﬁ reader 1, that is, the null
point fs quite unavoidable, therefore in case, for
example, the ip!ormatioﬁ card 4 moves at a constant
speed, a signal cannot be received whenever the
information card 4 passes the null point, and hence as
shown in Fig. 20{B), the data can be loaded immediately
whenever ready for receiving normally, thgreby
enhancing etficigncy and precision ot'intormation

reading operation of the information reader 1.

(6) Synthesis of Bioek Information Dat;

As describ;d with r;ference to Pig. 18 and-fig.
19; when the information data.blocked ana so
tr;nsmitted is decoded by the data decoder circuits 50A
and 50B, the answer signal processing-;ircuit 6 of the

.—————‘—/_'_'—'_’_‘/,

e —
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out puts S30A and S30B thus fed according to prograhs | oaded in a program
menory 53 of ROM (read only nenory) construction as utilizing a working

" merory 52 of RAM (random access menory) construction where necessary,

send then as a transm ssion data S31 through a data transfer circuit 54,
and al so send as a display data S32 through a display input/output circuit

b5. In the configuration of Fig. 3, when the faint answer
i nf oy tlon ¢S nal S4S nd ,ba | e s wher e t answer request
S|gné$PVﬁ fd §%htr%%c%%d nq°ads hé @%rgler5§é6e“§m§Hé generated in the

carrifig. "9\ %ﬁﬂﬁ&?ﬁeQ”o%'r%“”ﬁéﬁkang hemS20VE &% 1 PEQ EBG
§1 through a procedure for s&nthééizinz the block data
shown in Fig. 21.

In this éhse the data memory MEM has information
datg memory parts Ml, M2..... Mj for storing
information data read out of j pieces of the
information cards 4 separately, and the information
data memory parts Ml..Mz. ..« Mj store the four unit
bloek data BLK11 to BLK14, BLK21 to BLK24, .-+ BLKjl to

BLKj4 read as one frame data string FRM in memory.areas
with data write flags Fll to Fl4, F21 to F24, ... Fijl
"to Fj4 respecitively. |

Card No. data BN1, BN2, ... BNj and timer data
™1, T™M2, ... TMj of the read information cards 4 are
stored in the unit block data BLKI11 to BLK14..BLK21 to
BLK24, ... BLKjl to BLKj4, thus the unit block data
BLK11 to BLK14, BLK2[ to BLK2d, ... BLKjl to BLKj4 are
Written togetﬁer wﬁ‘h the data write flags Fli to Fl4,
F21 to F24, ... Fjl to Fj4, thereb§ fqrming contirol
data working at the time of transmission.

In the procedure for synthesizing the block data

as shown in Fig. 22, the CPU 51 starts the procedure in

step SP1, and then initializes contrdl data of the data

49
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m X out puts S14A and S14B with the phases shifted 90[err] each other in

% t he phase shift circuit 34A, the mixing circuit 33A of the first sequence
{ answer signal loading circuit 21A and the phase shift circuit 34B. the

f mxing circuit 33B of the second sequence answer signal loading circuits
§ 21B, and then the next process ensues. Thus, even if a distance

§ betmeen the information

21

i memory MEM, that is, the timer data TM1, TM2, ... TMj,

; the data write flags F11 to Fl4, F21 to F24, ... Fil to

, Fjd4 in step SP2, thereby writing logic "0” data.

N VN,

Then in step SP3, the CPU 51 decides whether or

not a data synthesis permission signal CS is logie "1%,

R TR

and when a negative result is obtained {(the data
synthesis permission signal CS = *§", inhibiting data
synthesis), the CPU 81 returns to the aforementioned
step SP2 to wait for the data synthesis permission

signgl CS coming to a logic "1” (releasing data

ot e

synthesizing process from inhkbition).

! In the case of this emﬁodiment, the data synthesis
~£ permission signal CS is provided to the CPU 51

i externally, and when CS = "0" from having the logic

h .1evel changed as occasion demands, the unit block data

recejved hew!y are written in the'dhta memory MEM to

s DALY L

inhibit the synthesis, ﬁnd data having been written in

i the data memory MEM so far may all be abandoned.

P PO DT R SCTRE I .
¥

When an attifmative result is obtaiped in step A

828, the CPUS1 goes to step SP4 to decide wheth;r or

not the unit block data are inputted.

Here, if thefe is the intormation e¢ard 4 in

communication currentiy present, the dblock data étring

FRM shown in Fig. 19 is inputted sequentially to the
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.card 4 and the information reader 1 holds a value comng exactly at the
nul | point of thereabouts, the receiving signal of a practically
sufficient signal processing |level can be |oaded at all times fromeither

~one of the first sequence answer .signal |oading circuit 1A or the second
sequence answer signal loading circuit 21B by utilizing a difference in
phase between the m x outputs SI4A and S14B and as a result, the answer!

“Informati on signal W2 can be received stably. Thus in this
eobudsnenrts, €id Sityodaceardivig 4PoAher GANE OF&hi ROl aldre anal og/ digital
converter circuit '
decoder circuit §0A or 50B.

The CPU 51 then executes a decision of the step

SP4 according to the header data H put to the unit

block data BLK1 to BLK4.

Here, when an attirﬁative result is obtained, the
CPU §1 decides whether or not an error is found on the
deta in step SP3 according to ghe_errbr detecfion code
data Dopey to Dopoyg (Fig. 18) of the umit bloek data
BLK1 to BLKA.

Here, if an affirmative result is obtained, then
it is confirmed that the unit block data BLK1l to BLK{
have been received correctly, and the CPU 51 executes

the process inecluding step SP6 and on in continuation,

thereby executing the process for synthesizing block
data according to the unit block data BLK1 to BLK{.
Then, {f a negative result !s'obtainéd in step SP4
or steb SPS§, the CPU §1 returns to the ;Iorementioned
éteh SP3 without sééihesiiing the data.
In step SP68, the CPU 351 coﬁpares the.card No. data
DNo of the uqit block data loaded currently with card
No. data BN1 to-BNj written in the memory parts M1 to
Mj of the daita memory MEM and selects the coincident

memory part, and also ensures that the timer data TMI




40A, the digital band-pass filter 41A, the zero crossing detection circuift
42A, the PLL circuit part 43A, and the anal og/digital converter circuit
AOB, the digital band-pass filter 41B, the zero crossing detection

circuit 42B, the PLL circuit part 43B, the LL circuit part 43A can be
| ocked to a frequency of the information data in a short period of tinme
4t hrough a sinple construction by utilizing a flating state of the _
oscil|lation frequency obtainable at the time of _self-running. ;
FéPt AT alohli yseilgotifid ReBOBT nBAF ! &iSnde thibeplpediovtuit parts 43A and

43B operate for high-speed
are positive.

-

Here if a negative result is obtained, themn it
indicates that data was never received during the
period of a past predetermined holding time (0.5 {sec]
in the case of this embodiment) from the information
card ; having sent the block data.BLKI to BLK4 recefved
currently, and the CPU 51 then goes to step SP7 to
decide whether or not the memory part ™j = 0 (j = 1 to
jf is present in those memory parts M1 to Mj.

The decision of the step SP?lsignifies that a
memory area not used for saving data or a so-called
space memory aréa is searehed.out of the memory parts
M1 to Mj, and when an affirmative result is obtained
‘the CPU 51 goes to step SP8 to write a holding time

"data "50" signifying 0.5 second as the timer data TM;j
() =1 to_j) of the'spa?e rmemory area, thus the state

i sueh that a write of the received unit block data

has been reserved.

The timer deta TMj is counted .down by clock pulse

with predetermined frequency so as to im this
eﬁbodiment be counted down by 5¢ during the period of

0.5 seconds.

Then, if a2 negative ;esult is obtained in the-steﬁ

... This Sheet Has'Been Replaced
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| ocking, a PLL follow ng operation uses a further
22 hi gh- speed constructi on. Then thirdly, in this enbodinent, in
consideration of the data transm ssion rate fluctuating sharply in the.

‘information card 4, the construction is such that the transm ssion data is
transm tted through bl ocking '

SP?7, this signifying that there is no space memory area
in the memory parts Ml to Mj, then the CPU §1 abandons
the received unit block data aﬁd réturns.to the step
SP3.

Further, if an affirmative r?suit is obtained in
the step SP6, this signifying that thefe is the memory
part Mj (§ = 1 to j) in which the unit block data BLK1
to BLK4 were writien {rém the updated information
memory during a past holding time, then the CPU 51 goes
to step SP8 to rewrite the holdinz-iime data “50” in
the timer data T™Mj (i =1 to j) of the memory area,
thus a write of the newly received unit block data BLK1
to BLKI in the memory area iéureserved in state.

When such reserved state'Qomes into existence, the
CPU 51 goes to step SP9 and decidés whethef or not 2a
data write flag Fii (§ =1 to j, § = 1 to 4)
corresponding to a value i of the blook No. data is "0"
acﬁordfng to the block No. data Dpy, ii =1 to 4)
_included in the currently received unit block data BLKj
{j =1 to 4) in the selected mémory part Mj (i =1 t;
ir. |

Here, if an affirmative result is obtained, this

signifying that the block data BLKji {1 =1 to j, i1 = 1

to.4) has not bheen written in a memory area of the

Th]s Sheet
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- all to a logie "1" level.

so as to avoid effectively the influence to be exerted thereon.

Fourthly, still further. in this enbodinent, the CPU 61 carries out a
process for synthesizing a clock data securely. These characteri sti
‘constructions will further be described in detail as bel ow (2) Leadin
PLL Circuit into Information Data Signal Conponent As descri bed

_hereinbefore, the Information card as shown in Fig. 4 has been

m niaturized and sinplified as
block No. i, fhen the CPU 8§81 goes to step SP10 to write

the currently received unit block data in the block
data memory area of the bloek No. i, and sets "1" to
the data write flag Fji. Thus the CPU 51 is ca..pa_hle of
keeping the cuyrently received unit bloeck aata BLKi (i
=1 to 4) written in the memory area.selected for tﬂe
sent information card 4.

On the other hand; if a negative'result is
obtained in step SP9, this signifying that the same
yloék data of the same information card has already
been written in the selected memory areﬁ. then the.CPU
51 returns to the aforementioned step SP3 without
renewing the data writing.

Continuously in step SP11, the CPU §1 decides
wheth;r or not the data write flags Fj1 to Fjd4d (§j =1

to j) of the selected memory part Mj (j =1 to j) come

Here, if a neg;tive,result is abtafned. this
signitying that ali the unit block data BLK1, BLK2,
BLKS3, BLK4 are not loaded in the data memory MEM from
the information card 4 in coﬁmunication currently, then
tﬁe CPU 51 returns to the step SP3 and prepares for the
process t; execute for receiving the unit block data
not yet received and wri;iné in the data memory MEM.

e
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a whol e by applying that of CR oscillator construction as the clock

oscillation circuit 12, however, the clock oscillation circuit 12 of CR
,oscillator construction is capabl e practically of fluctuating in
~oscillation frequency 10 tines or so maxi mumy according to a change in

anbi ent” tenperature, which is indicative of a possibility that
~frequencies of the 17 termdata Dlerr]

23

Then, if an affirmative result is obteined in step
SP11, this signifying that all the unit block data
SLxl. BLK2, BLK3, BLK4 could be l@aded in the data
memory MEM from the information card 4 éurrently in
communication, then the block data h;ve been
synthgsized completely.

In this case the CPU 51 goes to next step SP12 to
transmit the synthesized frame data to the data |
transmission circuit 54, and then returns to the
aforementioned step SP3, thus weaiting for arrival of

new unit block data.

In the configuration of Fig. 21 and Fig. 22, the

CPU §1 affirms the new block data whenever inputted .in
the step SP4, ensures that no data efror arises in the
step SP5, and then selects the eortesﬁonding mémory
area when there is present the data of the same card
No. as the received card No. in the data memory MEM
{steps SPG6, SP8). ?yen. as observing a content of the
date write flag Fji ;f the same bloek No. as that of
the unit block data received'in the selected memory
part Mj, the unit block data received currently is
written (steps SP9, SP10) when ;he data hes not been
written, and the data received newly is ab;nddned when
the data has alr?ady been written. ‘ .'
.
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and the 2T termdata Dlerr] included in the informati on data signal
conponents S17A and S17B obtained fromthe |owpass filters 38A and 38B as
shown in Fig. 3, that is, the infornmation data signal conponents sent from
the information card 4 may fluctuate 10 tinmes or so. Thus when t he
i nformati on data signal conponents S17A and S17B having a specific one
~frequency out of a frequency range of such 10-time fluctuation width are
obtained fromthe | owpass filters 38A and 38B, the infornmation data

si gnal Tésmportdra s ShFAdAtR S1TBt ke esapenweantdedNe nt @s8-thiatt series digital

data by a sanpling frequency determ ned on the PLL output pul ses S21A and
card No. Dy, of the received unit block data has not

been written in the data memory MEM, the space memory
part Mj (§j = 1 to'j) is selected and the received unit

block data is written in the memory part, but when , !

there is no space memory.area present, the block data
received currently is abandoned instead of writing in
the data memory MEM.

For the card No. data Dyng ©f the unit block data
thus received, when one frame of, that is, four blocﬁ

data are all written in the data memory MEM, this being

affirmed by the data write flag Fji (step SP11), a
synthesis of the received block data is closed.

According to the above~described construction,

when an intormatfon card comprising a plurality of
block data in bloecking is transmitted sequentially from
a plurality of the intormation cards 4, these will be

synthesized to realize the receiv?d in!ofmntioh data

securely.

(6) Other Embodiments

(6-1) In the embodiment given in Fig. 18 and Fig. 19,

the description has referred to a case where the header

data H having a security data each are put to the unit

This Sheet Has Been Repl
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S21B in the anal og/digital converter circuits 40A and- 40B, and then the
digital conversion outputs S.18A. ad S18B are filtered by the pass band J

_of the digital band-pass filters 42A and 42B having the frequency

* characteristic shown in Fig. 7, thus having the 17 term data Dlerr] and
the 2T termdata Dierr] T extracted. The digital band-pass filters
41A and 41B are constructed of a finite inpulse response (FIR) circuit

T of non-cyclic configuration, and the digital conversion out puts S18A and
Si3Bcar atd d BOKAI ot BIioPe: émp i giihie thet aga daNay gani@uits 61A to 61H

connect ed | ongi tudinally as shown In Fig. 6.

Dyo: the block data DATABl to DATAg,. the block No.
data Dpy, to DBN4 and the error detection code data
DCRC! to DCRC4’ which are transmitted as one frame of
frame data FRM, however, the security data may be put
in the ecard No. data Dyg to transmission instead of i

putting the security data in the header data H or in

addition thereto.

{6~2) In the above—described embodiment, the case where
this i;jention is applied to the information card is
described, however, this invenfion is not necessarily
limited thereto, and iﬁ short the invention may.be
applied extensively to a case'wﬁere the information
data is read from an information source sending the

intormation data repeatedly.

(6-8) In the case of embodimeﬁt of f!g. 14, the master
c¢lock CLK has thre; ;tgges dijided'by.the 172 divider
ejreuits 88, &9 and 90, however, the dividihg?ratio is
ﬁot necessarily limited thereto, dnd-henc; may be
modified as occasion demands.

Furtheyr, powers 0 to 3! and the value x of the

bower coefficient circuit 87 may be modified as ’#I_f,,,#fzf’*”””'

p\aUed

.




The first stage to the eighth stage delay circuits 61A to 61H conprise a
flip-flop each, shifting the digital conversion outputs S18A and S18B as

del aying each bit by one clock period with the PLL output pulse S21A sent
fromthe PLL circuit part 43A as a clock Pulse. '

occasion demands.

(6-4) In the case of embodiment.of Fig. 14, a
conversion ;rithmetic operation from the feedﬁack data
S§24A and S24B into the phase comparison signals S22A
and S22B is ear;ied out by hard means, however, this
may be carried out by soft means otherwise.

While there has been described in éonnection with
the preferred embodime;t of the invention, it will be
obvious to those skilled in the art that various
changes and modifications may be made thereﬁn witho;t
departing from the invention, and it is aimed,
therefore, to cover in the appended claims all such
changes and modlficafions ag fall within the true

spirit and scope of the invention.

{ ' . * This Sheet Has Been Replaced
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Del ay outputs of the first stage and the éTﬁﬁTh\\sLaggaggggé\Fircuit 61A
and 61H are added in an addition circuit I ghte wei ght
signal[err] in a multiplication circuit 6 22@” d:?lon
circuit 64, and likew se, delay outputs of ® g&ﬁb and the
seventh stage delay circuits 61B and 61G the thlrd Sts and the sixth

.stage delay circuits 61C and 61F, the fourth stage and the fifth stage
delay circuits 61D and 61E are added In addition circuits 62B, 62C, 62D
WHAT: [$e|CLA IMEBN 84

r iL by weighting signals Werr]. Werr], Werr] In
mul tiplication circuits 63B, 63C, 63D and then given to the addition
cCiteuitA data transfer system comprising at least one

(1)
i 4
portable devigg and at least one outside reading device

whereby information is transmitted from said portable

device to said outside reading device,
' 4)
sald portable device compr:sing-

(11)
first memory means for storing said information

which comprises a plurality of data blocks, each of
said data blocks comprising at least an information
data, & block identification data and an error check

data;

. (4B)
transmitting means for transmitting said

information to saiﬁ outside reading deviéi)wherein each

of said data blocks is a unit of data transmission; and
. . . " .9) .
said outside reading deviece comprising:
(5) ’ i
receiving means for receiving said data blocks U
transmitted by said portable device;

(50a,50B) _
error checking means for error checking and/or

e A Rt b e W0 e R Rt 88 RS

eorrectiné said data blocks with said error c¢heck data;

{53
second memory means for storing said date blocks

when said data block is obtained with no error; and I
(51) '
data processing means for reading said data bloeks

from said second memory means after all of said data

blocks of " %ortable deviss are stored in said second Ht

dsecend
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64. Thus, as shown in Fig. 9, the filter outputs S19A
havi ng such pass band J as is capabl e of selecting the 1T and t
- data D err]

erm
_ and Derr] at hi gh selectivity are obtain mz‘ﬁm
*end of the addition circuit 64. i\ “
- memory means and for processing said data blocks read.

2. A data transfer system according io claim 1,
wherein each of said data blocks further comprises a
portable device identification data for identifying

said portable device.

3. A data transfer system according to claim 2,

(53)
wherexn saxd second memory means has memory area for a

plurality of said portable devices. -

4. A data transfer system according te claim 1,
{51)
wherein said data processing means reads said datsa
{53)

blocks from said second memory only when all of said

(4) )
data blocks of the portable device are stored

{53)
second memory means

in said

in a predetermined t ime period.

5. A data transfer system according to e¢laim 1,
- .(4)
wherein said portable device further comprises,
(16,17

header adding means ior add:ng header data to each
of said data blocks whereby a set of said data block

and said header data is a unit of the data

transmission.

Thxs Sheet Has Been R,
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In the configuration of Fig. 8. the digital band-Eg;gﬂLLLLgig_ﬁiﬁganq 41B
r e capabl e of setting the pass band J as shown inm Fig. 9 at a positi:on
icterm ned on frequencies of the PLL pul ses S21A an (muﬂm wher e
‘tthe pass band J conmes to coincide with the 1T and ﬂ@mﬁ‘m‘“ﬂt err]
nd Dlerr], the IT and the IT termdata Dlerr] and ere | ‘cal bd ektracted
%?d sent to the zero crossing detection circuits 42A and 42B as shown in

¥ g. 3 as the filter outputs S19 and S19B, thereby keeping a | ocked state
of the @LL CArauitlh tpardst 48Asped ed3BomprisikEacti qaldss &wyever, the data

transm ssion rate
: portable device and at least one outside reading device
whereby information is transmitted from said portable
device to safd outside reading device,
said poriahle device eomprising:
first memory means for storing safd information
which comprises a plurality of data blocks:
adding means for adding & device identification
data to identify srid portable device, a block
i identification data to identify said data block and an
error check data to check and/or correet data error to

E each of said data blocks:

transmitting means for transmitting said

L edAm

int;rmation to said_oﬁtside reading device wherein each
cf sets of sgid data block, said device identification
data, éaid block identification data dnd said error
ehgok dgga is & unit otﬁdata transmission; and _%
% said outside-rgading deviee comprising:
receiving means for receiving gaid dat; blocks

transmitted by said portable device;

error checking means for error checking and/eor
correcting said data blocks with said error check data;

seeond'mgmory means for storing said data blocks

. T“‘i\\\\\\\\\\\\\\\\\\\\\\\




of the information card 4 disperses sharply as 10 tine 0 in

accordance with a fluctuation in osci | I ation frequency of
escillation circuit 12 in Fig. .therefore at th o
m§t|6n card

answer information signal W2 is sent back fromthe

4, the pass band J i.s not necessarily present at t é ffequency posi tion of
the 1T and the 2T termdata Derr] and Dierr] as indicated by a full line
in Fig. @ta process byghmspnse ftoffe rR4d tng cepd dpdmtt ¥IN eaknot be

| ocked to the 1T and the IT termdata Dierr] and Dlerr] of t he

i nf drtemi omidasd < nd moRADR| Barinen edreem ), ofindeid data

blocks of a portable device are stored in said second

memory means and for processing said data blocks read.

7. A portable device for storing end transmittiang
information data to at least one eutside reading device
comprising: | | |

memory means for storing said information which
comprises a plurality of data Blocks. each of said data
blocks comprising an information'eata. a device
fdentification data to identify said portable device, a
block identification data to identify said data block
and an error check data fo check and/or correct data
error and

transmitting means {or transmitting said
intormatien to sajd outside device wherein each of said

data blocks is a unit of data transmission.

8. A data transfer system comprising at least one
portable device ane at least one outsidg reading device
whereby an information signal is tfansmitted from said
poftable device to said outside reading device:

-

said portable device comprising: Sheet Has BeenReplaced
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26 thus actuates the nunerical controlling oscillati
46B for self-oscillation. However, in such stat

conponent cannot be renoved practically through the I M ” 38A
*‘and 38B and thus is mxed in the information signal conpo

S17B, then the

memory means for storing said information signal;

and

e ey 4 S AP Al b S SO

transmitting means for transmitting said

information signal to said outside deviece, and

said outside Eeadinz device comprising:

e b S & s oy TS Ry

. L}
receiving means for receiving said information o _ {

signal tran;mitted by said p@rtable device:

a#alogue to Qigital converfer means for sampling
and ednverfing said information signal to a digitgl
information signal;

§igita1 band pass ti)ter means for filtering saii

digital information signal, said digital band pass

filter means having a pgssing:trequency band

corresponding to data rate of said information signal;

phase locked loop circuit means for generating

output pulses which are synchronous with said digital

information signalltiltered by said digital band pass

filter means whereby said output pulses are supplied to

said analogue to digital converter means and said

digital band pass filter means as driving ¢loeck pulses

9. A data transfer system according to claim 8,

|
wherein said phase locked loop circuit means comprises: '

oscillator means for generating a master clock—;—~—-.~*_____~;_
. ' Thls Sheet Has
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noi se conponent will be fed into the zero crossing_detection circuits 42A
and 42B by-way of the pass band J of the digital BEHE_BEEE_T"TT§T§‘ﬁTA and

41B, and accordingly into the PLL circuit parts 481 nce
the PLL circuit parts 43A and 43B operate for |ock !)l”"i y E noi se
conponent. However, since the noise conponent cannot* al'way be Te d
Ssteadily, the PLL circuit parts 43A and 43B becone afloat to get. . the :
pass; Ppgfl; J unsteady covering a full range wherein the 1T and the 2T term:
dat a D[err] and D[err]. disperse. ~As a result when the PLL circuit
parts 434; 304 i43B c o Pe F ALY N0 €l d 1 P5@1 hkaldaOy i Peerfrequencies of
| clock signal and for generating a plurality of clock
signals each of which has a different frequency:
mu!tiﬁlexer means for selecting one of said cfbck
siﬁnals:
means for receiving the selected one of said clock
signals and for'raising'thé frequeﬁcy of said selected

one of said clock signals to the Nth power so that

frequency-raised clock signal is generated; and

phase comparator means for phase-comparating said
‘frequency-raised clock signal and said digital
information signal !iltered by said digital band pass

filter means and for generatinﬁ i control signal

according to the comparison result wherein said control
signal controls said multiplexer means and deftermines

.the number N.

_— i \\\\““




k-2

the PLL output pul ses 21A and 21B becone unsteady, substantiall D% pass
band J passes a frequency position of the 1T and the 2T tern1dath err]
and Dlerr] of the information card 4 currently in comunication as

i ndi cated by a broken line in Fig. 9, and cones to a scanning operation
for leading theminto the PLL 27

v

ABSTRACT OF THE DISCLOSURE

A data transfer system for transmitting
4
information from a portable deviée)to at least one

(1 (4)
outside reading device,the portable dev;ee having first

memor?f)the tirst memory storing the information which

comprises a plurality of data blocks involving an error
check data, the outside reading devié? reading the data
blocks corrected by the errof check data whiech is

transmitted from the portable device.

(Fig. 4)

"
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circuit parts 43A and 43B, thus causing the PLL circui parﬁ?143A aﬁg 438

to be locked to the IT and the 2T. tern1dat§é§%€ﬁr§ ND['er The -
above state is maintained as | ong as the Por mat i on signal W .

arrives fromthe information card 4 currently:i-n comruni cation, and thus
even if the frequency position of the 1T and the 2T termdata D1T and
“Dferr] of the information card 4 disperses sharply, it can securely be
searched and fed into the CPU 61 through the data code circuits 50A and

~ 50B. Now, therefore, according to the configuration of
2 3 -
\ h] ; '
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Fig. 6. since eight stages of the delay circuits GLAto 61H are provided
correspondingly to the anal og/ digital,

.converting the
S-bit series data, when signa

transit according to a change of

~ringing can be

i nformati on data signa

.CONV gk bor Rt did 40%@9@' 408

conperspisecBl7A and S
| evel s of.the filter’

7B into

out-puts S19A and SlQBi
the bit data as shown in Fig.10(A), a :
In this connection, where the 2

kept from ari sing.

band-pass filter is constructed of FIR of a non-cyclic circuit
configuration, fromincreasing.the nunber of stages of the delay circuits
connected longitudinally, a ringin
g y gl ng
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/However ,

the ringi ng waveform

g@‘mnber
g

-t ncr eRAE JOGRRY

10(B) may arise inevitably during the period'

of sanpling time corresponding to the
In Fig. 8

28 waveform X1 shown in Fig.

-configuration given
X1 from ari sing.
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(3) Construction of PLL Grcuit Part The PLL circuit parts 43A and
43B in Fig. 3 are constructed. to be_resoyr toredraTkong not/adbn at hi gh
.speed to a frequency of the infornmation d20mseserpdal with a heavy
di spersion of the frequency according to -the-zero crossing detection :
signal s S20A and S20B of the zero crossing detection circuits 42A and 42B.
:As shown in Fig. 11, the zero crossing detection circuits 42A and 42B have
.a construction wherein the filter outputs S19A and S19B are received to a
2-clock period delay through first stage and second stage delay. circuits
71A and 71B operating according to the PLL
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out put ‘pul ses S21A and S21B, inputted to s3né YRBGDWHN Cl rg)allt 71 as a
first conparison input CML, and the fi.l teppsaikpss S S19A S19B are
i-nputted directly to the conparator circuit 72 as a second conparison

i nput CM\R. . Wen the first conparison input CM is positiv.e
29
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and the second conparison input CM2 is hlgher thanongB85|t|g§1§eference

val ue "+X", as:

negative

reference value "-X,

CML > 0 and CM2 > +)
I he conparator circuit 72 sends the informatt.
of a positive val ue

n +| n

as:

, and |so when the first conparison input CM is.
and the second conparison input CM is |lower than a negative
'CML < 0 and CM2.< -X[err]1l

o5t o os |
0 Pa S|gnals S20A and S20B
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It sends the Information data signals Sl err] OA and S20B of a nuneri cal
value "-[err]" | n addi tion ther etsoNY WORRORATIORN| r st 74k%d t he second
.conparison Inputs CML and CM2 havi ng i nH$OP3IEED? i ons ot her than those
of .Egqs. (8) and (9) arrive, the conparator circuit 72 neglects them and
keeps sendi ng previous values as the information data signals S20A  and
- S20B. TFIE-E%EKMEJIES/:L&L@? tertiary harnonic conponent is
contained idlthe[fTTt g outputs SI9A and !1S10B provided to the zero
~crossing detlgcti gn ci ffuits -
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30 42A and 42B, as shown in Fig. 12(B), it the information data signals
S20A and S20B are generated under the condi soRfscoRbokza@son(8) ang (9), the
filter outputs S19A and S19B are infl uenced sboet.gByomnd capabl e of
crossing a zero point, and if sq, then a blind zone will be provided
within the signal levels "-X'" to "+X" in the conparator circuit 72,

t hereby preventing the incorrect
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zero crossing from bei ng detect ed. Then, in case the.tertiary
har noni ¢ conponent is not cont ai ned therépﬁ¥<ﬁﬁP@ﬁﬂﬂ§NideaP/H% shown In
Fig. 12(A), the first conparison input CWPCP¥3EB®nting a signal |eve

of the filter outputs S19A and S19B two  sanpl e periods.prior. to the
second conparison i nput CMW2 representing a signal |level of the present -
filter out puts S10A and S1OB i.s obtained in a state satisfying Egs. (8)
and (9) if the filter outputs S19A and S19B a cross the zero crossing '
point froma negative signal level to a positive.-signal level, or froma
positive. signal level to a negative signal |evel, thereby
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obt ai ni ng the I nformati on data signals S20A and S20B. transiting to the

signal level "+1" or "-1" at the timng mheaoﬁgwsom\ponpqlb/{sg)n I nput
GCMVR exceeds the positive reference val ue +§gopqgu§dm negative reference

val ue "-X". S i * On the ot her
hand if the first and the second

FIGA5A

F1G.15B

FIG1SC

FIG.18D

e laced

Th s Sheet H

iy




conparison inputs CML and CM2 are subjected to an |nfluen N 1 rtlary
har noni ¢ conponent to cross the zero |level as 3 12(83 tr’hen

thus zero crossing point cannot satisfy Eq. 8“‘)9 P 1E%’?err]) and thus the
signal level of the informati on data signals SZOA and S20B°can be nade not
to transmt at the timng of the second conparison. input CM. Thus,
‘as described with reference to Fig. 8. when the digital band-pass filters
41A and 41B of 8-stage ggg circuit é) ratlon are applied, a tertiary
har moni ¢ conponent Diﬁd_\ bl e/d‘f not removed full practically
as shown in F.i_g...z,_ hus wohen the 1 '
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tertiary harnonic conponent D[err] passes through the 'digital band-pass

- filters 41A and 41B, the zero crossing detection soNycOOREORAPHONAND 42B1%r €.
gcapable of detecting it erroneously, however, thlsea?agmmbectlvel y be
avoi ded by using the zero crossing detection cireuirts-42A-and 42B - - -
constructed as shown in Fig. 11. ' The information data si gnal s 820A
and S20B obtained thus through the zero crossing detection circuits 42A
and 42B have wavefornms as shown in Fig. 13(A). this signals are provided
to a counting circuit 75 of the phase corrparat or Wircuits 44A and 44B as
a
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32 gounting control signal. The counting cirgui tes
- det e%tion pul se S41 as shown in Fig. 13(B) accord% -E%Q}o&rg'?g%@ anc}%él?al .
~af the information data signals S20A and S20B, a gdunt'ér operation signal
S42 rsising to a logic "I"level for a predetermned period T[err] as shown
in Fig. 13(C) is generated by the detection pulse S41, and a pul se nunber
of a pulse trainin Fig. 13(D) provided
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| F12 BLK12 -
M1~ TM1| BN [==T SR T3
F14 BLK 14
|F21 BLK 21
' F22 BLK 22
M2 ~ T™m2|BN2
F23| = BLK23
F24 BLK 24
{
|
|
|
|
|
t
]
|
F41 BLK;1
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fromthe nunerical controlling oscillation circuits 45A and 45B as t
phase conparison signals S22A and S22B is beg.in €N EORRORARION s kéézgﬁ on
eounting for the period T[err] by the rise. ~.  SHPEERWe counting
circuit 75 is ready for counting the pul ses of the- phase conparison
signals S22A and S22B as many as 8, and when the pulses not. |less than 8
&rive, it returns to a zero counting once. and then restarts for

counti ng. Thus, when the.counting circuit. 76 stops the counting
operation fromthe counting operation signal S42 as shown in Fig. 13(0

_ fqiling to a logic "0O"
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(. st YT

[
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(TMi-TMj=0, Fyy... Fyifir... Fie0)
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@ ent value conversion circuit 76. When ng
provi ded as the counting signal $43, the current value conyer5|on
ircuit 76 converts theminto a current value conversion signal S44

SP7

¢! , a counting signal S43 having. values "0" to " NY ? ded ]%521?
u

NO MEMORY PART COMING IN
T™;=0(;=1-j)
PRESENT IN MEMORY PARTS My-M; ?

YES
y

| WRITING HOLDING TIME DATA — SP8
"50" IN SELECTED MEMORY PART

Mj(=1-3) AS TMj(=1-j)
NO '/ Fp=0t, i=1-4)
IN SELECTED MEMORY PART M;?

SP9

YES

1

WRITING BLK;: IN BLOCK NO.i L SP10
AND SETTING F;=1" |
(j=1. i=1-4)

SP11

TRANSMITTING SYNTHESIZED ~ SP12 .

FRAME DATA TO DATA
TRANSMISSION CIRCUIT 54
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S44 = {(S43 - 4) + 0.6) X 2 .. (10) Thus, when t HéBesgint i ng

signal S43 holds the nuneric val ues ;0", tit.ot2t. "3, "4, "[eP]", "6",
"7"; .it is converted into the current value conversion signal S44 com ng
i n ::1_ 7" , n - 5" n - 3" n - 1" . n +1ll n +3ll n +5ll , n +7ll The Cur r. ent Val ue

conversion signal S44°is Inputted to a phase error conversion circuit 77
constituting a conversion value table TABLE showmn in Fig 14
phase error conversion circuit 77 converts the

A DATA TRANSFER SYSTEM

BACKGROUND OF THE INVENTION

This invention relates to a portable device
having information within a identification card (ID
card) etec. and an outside rendlng deviée,Vmore
p;rticularly to transference ot'intormation among those
correctiy.

As an information card reudqr for reading an
information data from an information card consisting of
an ID c¢ard, the_- proposed hitherto is such a one as
shown in the united State applieati&n derial{No. 294051

_ _ ) 5
(filed on January 6. 1989). This intormatioﬁléard
reader is Q construction of an information_eard reading
system wherein, as shown in Fig.-l. AN answer request
signal Wi with, for cxample._2.45 (G Hz] microwave as a. :i}
carrier wave in gegggufed in an answer request signal
generation cirecuit 2 of an information reader 1 and is
sent ;o an ihformatlon card 4 thfough a sending antenna
3, an answer information signal W2 sgntlbaek'trom the

information card 4 is loaded in an answer signal

s

processing circuit 6 through a receiving antenna 5 of

the Iinformation reader 1 there)y ghegking gate—passers




current val ue conversion signal S44 with the nunerical
conprising a range of variation into the phase error s
S23B having a wi dth of vari ation covering nunerical data
according to how it changes, and sel ects a conversion
phase error signals S23A and S23B  havi ng an exceedi ngl

of variation (that is. "-15" to "+15") with a range of jariation of
dat a obtai ned through a counting operati&% of the

bearing the information card 4 as an ldentification

p—
S CEVENT SHEER

-s<—873A and |

card or freight with the information eard 4 sticked

the¥eon as a tag.
Proposed hitherto as the intormation card ¢
applicable to suech itnformation card.regdlng system, 1Is
that in which 2 dipole antenna 4B sticked on a
substrate 4A so as to form a part ol wiring pattérn, an
i#(ormation signal generutioh circuit 4C in a
~eonfiguration of integrated oircu!t.(lcs for forming an
information signal and a ﬁower gutfery 4D are connected
by a wiring pattern 4E, an imﬁedance at " a feeding point
of the dipole antenna 4B is adjusted according to the
information signal zenéruted in the information signal
‘generation ecircuit 40, and thus a reflection factor to
a carrier wave discharged from the information reader 1
as the answer request Signa!_Wl is modified, therebdy

sending back the reflected wave as the answer

N

iptormation signal W2,

The ln{ormation_generation eireuit 4C has an
elec&r!?;l circuit contiguration shown in Fig. 2,
operating such that an information data S1 lq;ded-in an
information memory 11 constructed, for example, of
P-ROM with an ID c¢ode put before—~hand is read by an

address signal S8 of an address counter 13 operating



34 counting circuit 75 having a narrow range of cou EEE Bl
val ue signal S46 provided froma previous value hol di
conversion conditions.

of _such construetion. if a value of the phase error

was "+1" in the previous phase conparison operation asis ig. 13(p
then the 3

according to a clock signal S2 of a ¢lock oscillation
eircuit 12, and is fed to an impedance variable circuit

14 consisting, for example, of a field effect

transistor.

The impedance variable circuit 14 is connected

between a pair of feeding point terminals T1 and T2 of
the dipole antenna 4B, and thus when the information

data S1 becomes a logic "1” or a logic "0" the field

effect transistor comes to ONIOFF operation, the

impedance at the feeding point ot_thé dipole antenna 4B

connected to the_feeding,polnt terminals T1 and T2 is

subjected to a variable controel, thus controlling a

reflection factor to the answer request signal Wi

incident on thé diﬁole antenna 4B.

The power b§ttery 4D is connected between the
feeding point'terminil Ti of the information signal
generation cifeuit 46 on a ground cide_and a power
terminal TS, which !g ready tor_contr#lling an'

impedance at the !eedlnk point of the dipole antenna 4B

continuously at all times according to the information

data S1.

An intrinsiec ID code is assigned to the

information card 4 in the Into:matlon memory 11, thus

the information reader 1 reading an information data

N

I
g #



val e "+1" being held in the previous value holding cifj HAH|
to the phase error conversion circuit 77 as the previ ods, Tyua“‘SM
in a phase error detection operation this tine. n th| "+
character position is assigned to the phase error con ersﬂ@hFégsﬁgft 77

as the previ ous value in the conversion val ue table TAB E of Flﬂ 113,
and if the current val ue becones "-7", "-5", .3, "-1" +1", +3",

"+5",  "+7" then the value of the phase4error S|gnals SZ&A,aad_SQSBwP§~
ready for itrodké NPorkQed i'm6the- Intormationleardtd upo ¢5ideQiﬁQy1ng

accordingly thereto. Accordingly, as a range for phase conparison
the ID code.

Meanwhile, a signal level of the answer
information signal W2 arriving at the receiving antenna
§ from the information card 4 constructed as above is
faint substantially, and further a data transmission
rate and phase of the answer information signal W2

fluctuate according to an operating state of the

information card 4.

Bi the way, the data transmission rate of thé
answer information signal W2 is determiﬁed on an
‘oscillation frequenc& in the clock ogclllation circuit
12 of the information signal generation circuit-4C. and
the oscillation frequency fluctuates inevitably to a
freut extent (3 times to 10 times for example)
according to.a change in ambient temperature of the
information card 4 in addition to a dispersion caused

at the time of_IC p:qduction or aceording to &

dispersion of power battery at every information ecards

4.

Particularly, there is a tendency toward using

that of simple construction and small size as the c¢clock

oscillation c¢circuit 12 mountable og'the information

‘ceard 4 so ag to cope with a miniaturization of the
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operation . In this case, when the counting signal S43"% LQQQJ;5QT et §

p*

)

circuit 75 becones "1" "2" ,"7". the current val ud onvgli:@go& ?ir uft 76-
converts into val ues "-60", "-3" ... "+7" as the durr e 3 comver si on
35 signal S44. therefore the phase error conversign| circuil. ZZ.nhyisend

nuneric values "-5". "+7"

5 ) ; B

in!ormafion card 4, and thus a circuit of CR oscillator
construction susceptible to ambient tempefature
practically is applied thereto, therefore a fluctuation
in oscillation frequencj is quite unavoidable.

In addition thereto, an external noise of signal
level exceedingly high as compared with the signal
level of the answer information signal W2 arrives at
the recéivinz antenna 5. The external noise includes,
for example, that of the answer request signal Wl sent
from the sending antenﬁa $ which arrives directly at
the reegiving.antﬁnna §, that of the answer request
signal W1 having arrived at the receiving antenna §
through reflection on wall and others present around
the information card 4, that of having arrived from a
noise source such as fluorescent lamp or the l}ke. that
of the answer request signal W1 sent from other
information reader 1 when the information reader 1 is

" provided more than gqe. that of being generated as a
beat component of the_answe} request'signal W1l from the
other informution.reader 1 and the self answer request
signal Wi and others, and tﬁe gsignal level of these
n;ise components becomes so high inevit;;ly as compared
with the answer request signal W2 obtainable’

practically as a reflected wave from the information



as i__he phase error signals S23A and S23B.

I n elddim ixgmrgieT GHiiEMhen a
counti-ng of the <counting circuit 76 exceeds a HHX|'ri?%§§%¢“ L 1 rleturn
to a rminimm"0",. the current val ue conversion circli & -7
counting signal S43 into the numeric value "-7" anfl br@ @@@“@2 hase
error conversion circuit 77 as the current val ue copversion...si ! 4,

t hus the phase error conversion circuit 677 sending & nuneric value "+pP" as

t he phase error signals

S23A and S23B. Thus the.phase--eomparator
circuits 44A gngl, 44B

cone to send the phase error .signals S23A and S23B

In the information card 4 under such severe noise

conditions hitherto,

where an information data stored

in the information memory 11 is sent, such technique as

will send it at a time

is employed (Japanese Patent

Application Lied Open No. 2-93845, for example).

However, if thére arises a phgnomenon wherein a

carrier wave signal is interfupted practiéally while

the

information data is

transmitted, then there may be

A disadvantage such that an effective information data

cannot be resent until a first data of the information

data is started for transmission again after a

transmission of the ensuing information data is kept

going to the end.

SUMMARY OF THE INVENTION

In view of the foregoing, an object of this

invention is to provide a portable device which

transmit other remaining data as effective information

data irrespecfive of such state where a part of the

information data loaded in the portable device cannot

be transmitted.

Another object of this invention is to provide a

data transfer system in which the information data



con1ng wi thin a phase error amount "-5" to "+9" Cd
counting operation range "0" to "7" of the countingic éa&ﬁ?
Meanwhi l e, as a result of such phase conparison oderja i§§§ ?é
nuneric value "+9" is held in the previ ous val ue Holiding _circuit
shown in Fig. 15(B), as the phase error signals S23A and S23B, the
phase conparison.operation is such that, when the clount-i-ng-- '
sends the counting signal $S43 of val ues "0" to "7", as Indicated in a
character tposigmbhted from the portable device returned to a

as
next

normal state irrespective of such state where a part of
intorhation data loaded in }he portable device cannot fhe
transmitted.

Further object of this invention is to provide an
information reader capable of reading securely an
information data carried by a faint answer information
signal under severe noise conditions.

The torégoinﬁ objeets and other objects of the
invention havé been achieved by ghe provision of a data
transfer system which comprises ;t least one portable
device and at least one outside reading device whereby
fnformation is transmitted from the nofiable device to
the outside readiﬁg device: the portable device
comprising; first memory means for storing the
information which comprises a pluruiity of-d;ta blocks,
each of the data bldek§ comprising at least an
information data, a’Elock fidentification data and an
error check data; t}ansmitting meang for transmitting
the information to the oufsfde reading device. wherein
each of the da}a blocks is a unit of date fransmission:
and the'outside_reading device comprlsi;;; receiving
means for receiving the data blocks transmitted by the

portable device; error checking means for error
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36 of the previous value "+9" of the conversion vaiggifé%tﬂémeﬁhh‘g. 14, a
val ue of phase error signals S23A and S23B shiftsjfrom"+S" " 8

o ¥ P8k %ﬁ@@éi nt, the

around the previous value "+9". . In the casejo

phase error signals 823A and S2SB are limted to {1+{5" as_an upp bound
value, and thus if the value of the phase error signals S23A and S2BB
rises thereafter, it is saturated 8

checking and/or correcting the data blocks with the
error check data; second memory means for storing the

data blocks when the data blocks is obtained with no

error; and data processing means for reading the data

blocks from the second memory means after all of the
data blocks of a portable device are stored in the
second memory means and for processing the data blocks
read.

The nature, principle and utility of the invention
will become more aﬁparent from the following detailed
description when read in conjuncfidn with the
accompanying drawings in which like parts are

designated by like reference numerals or characters.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

Fig. 1 is & block diagram showing an.intormation
~ard reading system;

Fig. 2 is a'block diagram showing a configuration
of a pfior art information card;

Fig. 8 is a block diagram representing an

information reader given in one embodiméht of this

invention;

Fig. 4 is a block diagram representing a



at the upper bound val ue "+15". Then, as a r
operatlon in the range of Fig. 15(A) mhen a nunE'gEPhAﬂ
~the previous value holding circuit 78, as shown

conparator circuits 44A and 44B operate for phas
of nuneric values "-1S" to "+1" as the phase err
in accordance with the counting circuit? 76 sendi
of values "0" to Further, if the previou

in Fig. 136R)s {N$0¢MIEN ofhel £PYPRARG o IGthid; 75 s€

arison
) held in
(O, thelphase
@H?FEﬁpﬁﬁWn he¢ range
si‘gnal s S23Ajapd S23B
' nal $S43
shown

\ g
value is "-1S"

Fig. 5§ is a signal waveform diagram representing
filter outputs of low-pass filters 34A and 34B of Fig.
1; |

Fig. 6 is'a sifual waveform diagram representing
an information data demodulating operation of an answer
signal processing cifcuit 6 of Fig. 3;

| Fig. 7 is a characteristic curve représenting
frequency characteristics of digitainband—pass filters

41A and 41B of Fig. §;

Fig. 8 is a connection diagram representing a

configuration of the digital band-pass filters 41A and’

41B of Fig. 3;

Fig. 8 is a characteristic curve ser#inz for
illustration of the-scanning operation;

Fig. 10 is a signal waveform diagram serving for.
illustra;ion of an effec¢ct in ﬁreventing the ringing
wave generation;

Fig. 11.is & bloeck diagram representing a detailed

configuration of PLL c¢ircuit parts 43A and 43B of Fig.

$;

Fig. 12 is a signal waveform diagram serving for

illustration of an operation of zero c¢rossing detection

circuits 42A and 42B of Fig. 11;



the counting signal S43 of values "0"to "7" in the

conpari son operation, the phase error signal s S23A
range of phase conpari son operation within the nuner
2 8 FEB 1997 "-" accordingly thereto. Thus In thy
circuits 44A and 44B. even in case a phase conparison
count value is obtained as the counting ;g gnal $S43 of

Fig. 18 is a signal waveform diagr;m serving for
illustration of a phase detecting ;perution in a
counting c¢circuit 76 of Fig. 11;

Fig. 14 is a chart showing a conversion wvalue
tﬁble of a phase error conversion circuit of Fig. 11;

Fig. 16 is a schematic representation serving for
illustration of a moving operation of the phase
comparison operation range;

Fig. 18 is_a block diagram r?presenting a degaiied
configuration of a numerical controlling oscillation
"eireuit of Fig. 11;

Fig. 17 is =a characteristic-curve representing the
numerical trequeqcy conversion characteristic;

Fig. 18 and Fig. lsxare schematic representations
serving for ;!lustratioh of blocking of an information
datae;

Fig. 20 is a séhematic representationlserving for
illustration of an effect of bloeking;

Fig.'ZI is & chart showing a configuration of data

memory;

Fig. 22 18 a flowechart indicating a procedure for

synthesizing bloek data.

DETAILED DESCRIPTION OF THE INVENTION



the counting circuit 76, the ensuing phase conparis

L iapdrdtione e
noved to a phase conparison operation range around| t@””preV|ous sent
as the phase error signals S23A and S23B in the pr vuoq}Sﬁﬁﬁb@@a afi son
operation, therefore the phase conparison range can rded

substantially, and further a linear change may be
cause discontinuity to a variation of the phase err S

S23B  whi ch can be obtained in result. When subjecti ng the nunerica
control ling flllatlon circuits 46A and 45B t.0 a

| trol
through the dig f&F‘ﬁ%ﬁwﬁmbPﬂégﬁﬂﬁﬁ]%?r&hlfs‘ﬁdﬁﬁﬁggala? “%e

described with reference to the accompanying drawings.
(1) General Construction of Information Reader

In Fig. 3 where like reference characters
represent like parts gitven in Fig. 1, the information
reader 1 comprises processing.the answer information
signal W2 gent back ne;ordinz to the answer request
signai W1l generated in the answer request signal
generation circuit 2 in the answer signal prbcessinz
circuit & having a tirst and a second sequence answer
'signal loading circuits 21A and 21B.

In the case of this embodimgnt. the answer request
;ignal generation circuit 2 generates a carrier wave
signal S1 in & phase locked loop (PLL) type carrier
wave signal generation circuit 27 comprising ﬁ voltage
control type oscillation circuit 283, an amplifier
circuit 24, a frequency divider circuit 25 and a phase
comparator circuit 26 according to an oscillation
outp‘t of a crystal oseillator cirecuit 22, umpliti?s it
in a transmitting amplifier eircui} 28, and sends the
amplification output S2 from the sending antenna 3 as
the answer request signal w1.

~As shown in Fig. 4 with like reference characters

given to like parts of Fiz. 2, in the information card



46B by neans of the phase error signals S23A and S23 Eﬁ?iéézﬁﬁ

LS

L
Is effective in preventing an unstable operation frogmijresulting ther

thus realizing a stable PLL |eading operation. iThe SFEB &9%F r d
signals S23A and S23B of the conparator circuits 4 nd 44B are

subjected to a

ch
et
r

81 of the digital signal processing cirgyits 46A and

predeterm ned weighting in a primaryfwerghting Ccircuit

ange
o,

£ of this eﬁbodiment. a transmission information data

of the Information memory 11 is added with & predeter-

mined control information in a date encode circuit lé.
subjected to a biphase modulation, and is tﬁen fed to
the impedance variable circuit 14 as the information
data gsignal S1.

Thus, the data encode cirouit lq forms & logic "1°
data from rising, for example, to a'high signal levél

during the period 5: time 1T, forms a log}c “0" date
from falling to a low signal lgvel during the pefiod of
time 2T, and sends them as the intormatién'data sizpal
§56. |

When adding the control information, the data
encode circuit 16 stops the address counter 13

operating for address counting through an address

counter confrol clrcﬁ;t.l7,
The answer signal procéssing circuit 6 receives

the answer information signil W2 sent back from the

information card f through the ;ecelving_anfegna §, and

Iéeds-a receiving §lghal 8§11 to mixer circults 83A and

$SSB within the first aﬁd the second sequence answer

signal loading ecircuits 21A and 21B through receiving

amplifter eircuitas 31A, 81B.

The mixer circuits 33A and $3B are glven phasge



A REPLACEMENT Mboiy
38 46B, provided then to a prinary addition <circui S—and—aTs6 1o |a
secondary addition circuit 83. An addi tion outjp éeﬁ@ﬁgty‘pe sgco
addition circuit 83 is delayed by one sanpling peri seconddry
delay circuit 84, fed back then to the secondary grd e+%euw?- 3,
thus the secondary addition circuit 83 sends the pddition output 5

ndary

and

indicating a total integrated val ue of tie phase elFror—stgmars SZ25A and
S23B provided sequentially fromthe phase conparatar circuits 44A and-44B.

shift outputs S13A and S13B obtainable from shifting
phases of the amplifigation output S2 of the answer
request siénal generation circuit 2 by a predetermined
shitt amount in phas? shit£ circuits 82A and 32B
respectively, and the mixer circuits 383A and 33B obtai
mix outputs S14A and S14B from multiplying the phase
syltt outputs SISA and S13B by & receiving
amplification signal S12 respectively.

Here, while the phase shift circuit 32A sends ﬁ

signal of reference phase having a carrier wave angular

frequency @ of the answer requgs@'signa! W1l as the

phase shift output S138A:

S13A = K,,sin ot ' ce. (1)

the phase shift circuit 32B sends the_phase shi(t
‘output S13B with the phase shifted 90° against the

phase shift output S18A, as:

S138B = Kchos wt “eae (2)

Then, as ziveh in the following equation:

§12. = Kzsin (o + a)t ces (8)



The addition output S45 obtained through the seco

fed to the primary addition circuit 82 by way of %ﬁﬁﬁgﬁﬁ@ét i gt ) ng

circuit 85. thus an addition output for which a phis
obtai ned through the current phase conparison opefa
total phase error anount obtained through the pha;s

before the current phase conparison operation is ¢a

through the primary addition circuit 824 which is
control ling

S24B.

the receiving amplification signal S12

84 is

'error anopun
! FERatded (o} a
eiconparlson opér ation
LLedﬂeu%w%6wﬂ$talned
fed to the nuner|¢al

oscillation circuits 45A and 465 as féedback—data S24A  and

can be expressed

as a signal with the phase deflected by a phase shift

angular frequency g corresponding to a

the information reader 1 and the

distance between

information card 4

against the carrier wave angular {requency o.

The mixer c¢circuits 33A and 33B cdmprise each.a

multiplier c¢ircuit for multiplying the

receiving

amplification signal S12 expressed by Eq. (3) by the

phase shift outputs S13A and S13B expressed by Eqs. (1)

and (2) respeqtively, thereby obtaining, from the mixer

circuits 33A and 33B, mix outputs S14A

and S14B

- econsisting oi'a signal component of the phase shift

amount @ and a signal component having

an angular

frequency 2@ double 6: the carrier wave angular

frequency 0., as:

S144A

S13A N s12- -

KlAsin‘(ot N Kzsin (o + a)t

K, ,K :
=._lﬁ_i{cos at - c¢cos (2w + Q)t}
) '

S§14B

S13B N S12

KlBeos wt N Kzsin (o + @)t

cees (4)



and 46B feed the feedback data

S24A and. S24B to the nunerical controlling circuit 85. and gﬁgé%ﬁ%ﬁiﬁﬁ
corresponding 7-bit nunerical controlling signal S60. T I‘cal

controlling signal S60 feeds a 2-bit

As shown in Fig. 16, the nunerical controlling OSCillatiREPEACEHE%ﬁ;ﬁgBE?

15

K., K
=12 z{Sina1 + sin(20 + @)t) ... (5)

2

The mix outputs S14A and S14B are provided to
low-pass filters 34A and 84B to have the signal

component of the carrier wave angular frequency 2 ¢

removed, and thus filter outputs S15A and S156B

expressed as:

K,,K . |
S15A = —A 2 00 at e, (8)
2
K. K . |
S156B = 1B 2 sin at vee {T)
2 _

are fed t; high~pass filters 86A and 86B described
below through ﬁmplifier circuits $35A and 36B.

In feéard to signal levels of the filter outputs
S1§A and SlsB_expressea by Eqs. (6) and (7)
respeeiively. as shown in Fig. 3, accordineg as.(he
~hase @t changes with the lapse of time ¢, while the
filter output S15A becomes zero (the signal level”bﬁing
at a point 0" called "null point”) when the Phase at
changes as at = T/2, $w/2, 5X/2, ..., it is maximized
in value when the phase t changes as q@t.= 0, 1,
2T ... | |

On the other ﬂand. in the caée of filter output

S15B, whiie the signal level becomes maximized when the




nunerical signal S50A to a selector 86, and al so feej

signal to a power coefficient circuit 87. The § Grptip C € w S a
master c¢lock CLK on an input end (96 - 127), receiv s |V|dedlc ock
CLK2 obtained fromhalf-dividing the master cl ock ] I der

circuit 88 on an input end (64 - 95), receives a 1/4 d|V|ded cl ock CLK4
obtai ned from dividing the 1/2 divided 1 ock CLK2 i g

iy} l_ L.II V| aer
circuit 89 on an input end (32 - 63), and further receives a 1/8 divided

clock CL btai ned fro ividing the /4 d|V|ded cl ock CLK4B ina l1l/2
di vi der Kifﬁ)éwt"dd’"o‘n S?nﬁdf“ natqothesgpptl point phase, that

is,. at = R"/2, 3772, SW/2, ..., it changes to the null

point at the phase where the filter output S15A is

maximized in value, that is, at = 0, *, 2w,

Since the filter outputs SISA and S16B present a
complg@eutary change as described, from selecting the
filter output S15A or SISB whichever-larzer in signal

level, it can be loaded into the answer signal
processing circuit 6 as an et!e;live receiving signal
in the state where tﬁe answer request signal W2 does
not come to a low signa] level at the null point or
theréahouts at all point§ in timg.

The high-pass filters 36A and 36B reﬁove
~disturbance noises of DC to éeverﬁl Lﬁ Hz] included in
.the tilter.outputs 815A and S1§6B.

In this connection, the disturbance noise in
direct éurrent component arises practically when the
answer request sizpul W1l sent from the send;uz-antenna
$ of the information reader 1 is reflected by a still
matter (wall Iof exaqple) and then arrives af ;he
receiving antenna 5. Further such disturbance noises
of DC to several (k Hz] arises when the information

card 4 i8 moved.

Thug the disturbance noises arising in thegse low



| ACTHTNT S ,ET[
Thus.the master clock CLK, the 1/2 divided cl ock ﬁ%%@‘the A SHE:

cl ock CLK4 and the 1/8 divided clock CLKS inputted t

0 the_s é§gior
sel ected by t he nunerical signal S50A. and provided t 028t %
coefficient circuit 87 as a selection output S61. The powe

ir

87 subjects a value x or the 32nd root of 2, as:
17

gqed
g6 are

cui t

frequency domains Is removed from filter outputs S16A
and S16B of the high—-pass tilters 36A and 36B, and such
filter outputs are fed to low-pass filters 38A and 38B
through amplifier circuifs $7A and 37B.

When aﬁ analog-to-digital conversion process is
carried out in the analogldigital converter circuits
40A and 40B on ?he rear stage according to a2 sampling
frequency ts. the low—pass filters 38A and ssB remove a
frequency component coming over Nyquist frequency so a;
not to produce a ailiasing noises, thus as shown in
Fig. B(A) a carrier frequency eomponent can ﬁ; removed
from the filter outputs S16A and 816B to deteet
informat{on data signal componqnts S17A and_ﬁ;?B sh&wn-
in Fig. 6(B). |

The analog/digital converier clfdults 40A and 40B
convert the information data signal components S17A and
18113 smplified in amplifier circuits $9A and 39B into
8-bit digital data_sgph and S18B, pass them %hyough'the
digital band-pass filter 41A aﬁd 41B having f_frequenpy
ceharacteristic of the pass band J as shown lh Fig. 7,
thereby obtaining the filter outputs SISA a@é S19B
comprising extracting 2T term data D2T and 1T term data

DlT from the information data signal components S17A

and S17B, and the filter outputs S19A and S19B are fed



"Terr] to a power arlthnetlc operation of x[err]as e ﬁgLﬁgg??
= x[err] . (12) accor di ng tﬁ%ﬁé"%ﬁ

= 0to 31) to be |nputted by the power signal S50B to bejpftovi Fovi ded fromth
nunerical controlling circuit 85, and sends a pulse traim \>I QrthEBf1937

fréquency f as in the case where a frequency of the sel e¢tion output S51
is multiplied by the arithnetic operatlié)n result as a cogf f+crent™as the

- —
to zero crossing detection c¢circuits 42A and 42B.

Thus, the zero crossing detection circuits 42A and

42B send information data signals S20A and S20B
consisting of an informa;ion data DT transistinf to a
level "+1” or "=1" in the timing whereat {heIZT and 1T
term data D2T and DIT included in the information data
signal c&mponentﬁ S17A and S17B cross a zero point as
shown in Fig. 6(C).

Here, a point in sampling time of the

analog/digital converter circuits 40A and 40B, an

operating clock of the digital band-pass filtersl41A
and 41B, and.a point in time of zero crossing detection
of the zero crossing detection circuits 42A and 42B are
controlled by PLL output pulses S21A and S21B
obtainable through fhé PLL circuft p;rts 43A and 433.
thus even if frequgncies of the'intorﬁation data signal
components S17TA and S17B fluctuate according to data
transmission rate conditions of the lnto}mation card 4,
an arrangement is such that the éLL cireuit parts 43A

and 43B are ready for PLL operation to follow such

'4 fluctuation of the frequencies.

The PLL circuit parts 43A and 43B compare

information data signals.ZOA and 20B of the zZero

crossing detection circuits 42A and 42B with a phas?




phase conparison signals S22A and S22B and al so the PLL
S. 21A and S21B. In the configuration of Fig. 16,
data S24A and S24B are capable of taking a numeric vg

to »127", the numerical controlling circuit.85 dividgs

comng in "0" to "S1". "32" to "63", "64" to "95" "96"

REPLACEMERL D2 )

-

output pul sey”

mligpglg)e‘\t}()ﬂee 1o

e ‘com ng W thin

t he

&t uIIUU I It

to "127", and s@nds

f

hck

1" o"

our

t he phase conparison signals S22A and S2B consistin

range.

controlling oscillttlon circutts ¢5A and {SB through

phise comparator circuits {4A and (4B, convert
error signals S23A and S28B into feedback data S24A and

S24B through digital signal processing circuite 46A and

phase

46B, and control oscillation frequencies of the

numerical controlling osecillation circuits {6A and 45B

so.that the phase error signals S23A and S23B will be

Thus, the numerical controlling oscillation

‘eircuits 45A and 46B are controlled to a state

oscillating on such frequency as will follow phase of

phase comparison signals S22A and 8§22B to the

information data signals S20A and 820B, send

oscillation outputs as the PLL output pulses S2IA and

§21B, and feed as data sampling clock signals S25A and

S25B to data code cirecuits §0A and §0B through the

_iase comparator circuits 44A and 44(B.

The data decoder cireuits S§0A and ﬁGB comprise

lnterﬁreting data formed itn the information card 4,

'tead header data put to a transmltted_datg:

the lﬁtormutlou dete subjected to & diphease modulation,

demodulate

and declde o presence of transmission error according

to an error detection code (or CRC codéii(eyeclic

f—apurse train
si gnal ofc.;.,faq,ifmqusnex‘fn @I Ol 8 298P i &k biiUNatd GludiOF 1 €3G
when t he feedback data S24A and S24B cone

Rl



41 iz;n the first range, or nuneric values "0" to "S1"}
controlling circuit 85 controls the selector circuit
input end (0 - S1) by the selection signal S60A, therlely
divided clock CLK8 to the power coefficient circuit
out put S61. In addition thereto, the nunerical

20

iﬁﬁcﬁ se‘f’Qﬁt.l "

redundancy check code) in this case).

Decode outputs S30A and S30B of the data code

cireuits §0A and 50B are fed to a central procesgsing
unit (CPU) 51 constiiuting a part of a data processing
part 21C, the CPU 61 processes data of the decode
outputs S30A and SS$S0B thus [(ed according to programs
loaded in.g program memory 53 of ROM (read only memory)
construction as utilizing a working memory 52 of RAM
{random access meﬁory) consfruction where necessary,

send then as a transmission data S31 through a data

transfer circuit 54, and #lso send as a display data

§832 through a display input/output circuit §5.
In the configuration of Fig. 8, when the faint

answer information signal W2 is send back in the state

where the answer request signal W1 is sent according to

the carrier wave signal S1 generated in the carrier

wave generation circuit 27, tt is converted into the

mix outputs S14A and S14B with the phases shifted 80°

each other in the phase shift circuit 34A.'the mixing -

circuit 33A of the first sequence answer signal loading

circuit 21A and the phase shift circuit 34B, the mixing

circuit 33B of the second sequence answer signal

loading circults 21B, and then the next process ensues.

Thus, even if a distance between the information



Circuit 85 provides the power signal S50B representing

to the power coefficient circuit 87 correspondingly to]cbnte g

f eedback data S24A and S24B being any one of the nuner|civa& EB8 to

"31%, -thus generates a pulse train signal of the frequengy f represeqt
- [err] with reference to a frequency "0" of theI78 divided

clock CLK[err] and as shown in Fig. 11 prpvides it to the

ts of

‘:A’*{E‘%&?

-aU €

card 4 and the information reader 1 holds a value

coming exactly at the null point of thereabouts, the-

receiving signal of a practically sufficient signal

processing level c¢can be loaded at all t{mes from either

one of the first sequence answer signal loading e¢ircuit

21A or the second sequence answer signal loading

circuit 21B by utilizing a difference in phase between
the mix outputs S14A and S14B, and as.a result, the
ﬁnswer information signal W2 can be received stably.

Thus in this embodiment, firstly, according to the

configuration of the analog/digital converter cirecuit

40A, the digital band-pass filter 41A, the zero

crossing detection circuit 42A, the PLL circuit part

43A, and the analog/digital converter ecircuit 40B, the

digital band-pass filter 41B, the zero crossing

detection e¢ircuit 42B, the PLL c¢ircuit part 43B, the
OLL ecirecuit purt:48A ¢can be locked to a frequency of

the information data in a short period of time through

a simple construction by utilizing a flating étate of
the os;illatIOn frequency obtainable at the time of
self-running.

Further Eecondly. in this embodiment, since the
PLL circult parts 43A and 43B operate for high-speed

locking, a PLL following operaflon uses a further




coupting circuit 75 of the phase conparator circuits 411’%5&@”54&@}%8%‘6’5
nunmerical controlling oscillation circuits 45A and 46Bjasg t'he¢ ftiaSe
conmparison signals S22A and S22B. Thus, as showy iin FReealfg7i n tlre
first range N= "0" to "31", the nunerical controllingloscillation
42 circuits 45A and 45B may realize a change covering orei

22

U

high—-speed construction.

Then thirdly, in this embodiment, in consideration

of the data transmission rate tluctudtinz sharply in

the information card 4, the construction is such that

the transmission data is transmitted through blocking

so as to avoid effectively the influence to be exerted

thereon.
Fourthly, still further, in this embodiment, the

CPU 61 carries out a process for synthesizing & clock

data securely.

These characteristie.consiruétlons will further be

described in detail as below.

(2) Leading PLL Circuit into Information Data Siﬁnal
Component
As d;scribed hereinbefore, the fnformatiop card as
‘' shown in F{z. 4'hus been mihitturized gnd simplified as
a whaole by upplyin:”tyut,of CR oscillator coﬁstruction
as the elock oscillation cir;ui{ 12, ﬁowever. the clock
osc¢illation cireult 12 of CR oscillator construction is

capable practically of fluctuating in osecillation

frequgncy 10 times or so maximumly according to a

change in ambient temperature, which is indicative of a

possibility that frequencies of the 17 term duta DlT



octave from1lferr] to 21[err] in exponential function s
stages (having a step of about 1.03 tines) as the frequehc
train signal of the phase conparison signals S22A and S2
when val ues of the feedback data S24A and S24B becone "3
nufrerical controlling circuit 86 has the nunerical signa
1/4 divided clock CLK4 and the sel ecti®»® out put S51 send it, and also___ .
feed numeric values "0" to "31" to the power coefficient TFfcuit 87 as the

power si aI S50 en‘a valu of the f eedback data S24A and
5248 comdd Wi ET" f““t%‘yﬁs z'rag b e g Iy[!ﬁ ¢he7 ?orm

data gignal components S17A and S17B obtained from the

(0]
-n
m
W
-
=
(92)
=

to "63", the
etT“Tﬁe

low-pass filters $38A and-38B as shown in Fig. 8, that
is, the information data signal! components sent from
the information card 4 may fluctuate 10 times or so.

Thus when the information data signal components
S17A and S17B having a specific one frequency out of a

.treque;ey'ranze of éueh lo-iime fluctuation w!dth are

obtufned from the low~pass filters 38A and 38B, the
information data signal cqmpopent; S17A and S1I7B-are
converted into s-bit'sejles digital data by a sampling
frequency determined on the PLL output pulse; S21A and
S21B in the analog/digital converter circuits 40A and
40B, and then the digital eoﬁversioq outputs SI18A.and
S18B are filtered by the p;ss band J ot the digital
band-pass filters 42A and 42B having the frequency
characteristic shown in FPig. 7, thus havlné the 17 term
data D,, and the 2T term data D,y extracted.

fhe digital band-paseg filters 41A and 41B are
constructe& of a finfte Impulse response (FIR) circuit
of non-cyclic cohtlguration. and the digital conversion
output§ S18A and S18B are fed to first stage to efghth
stage delay circults 61A to 61H connected

longitud!nully'as shown In Fig. 6.



change in 32 stages represented by the power signal
frequency 2f[err] of the 1/4 divided clock CLK4, andit u2 &fF
sending the phase conparison signals 822A and S22B cagnsi stin

train having a frequency one octave higher, nanmely a 4fferr]| frequency.
Li kewi se, when the feedback data S24Azand S24B . cone Wi thin the~third™

range or nuneric value N = "63" to "95" of Fig. 16, or within the fourth

range of nuneric values"95" to "127" the nunerical controlling
) The first stage to the eighth stage delay circuits

6l1A to 6IH comprise a tlip-flop ?ach. shifting the
digital conversion outputs S18A and SI8B as delaying
each bit by one clock period with the PLL output pulse
S21A sent from the PLL ¢ircuit part 43A as a clock
pulse.
Delay.outputs'ot the first stage and the eighth
stage delay circuits 61A and 61H are added in an
~addition circuit 62A, weightgd by a weighting signn},wA
in a iultiplication circuit 63A, given th?n to an
addition ci}cuit 64, and likewise, delay outputs of the
second stage and the seventh stage delay circuits 81B
and 6§1G, the third stage and the sixth stage delay
circuits 61C and 61F, the fourth stage and the f[ifth
stage d;lay circuits slﬁ and 61E are added in addition
circuits 62B, 62C, 62D respectively, weighted by
weighting signals Wy, Wo, Wy in multiplication circuits

63B, 63C, 63D and then given to the addiftion circuit

s‘.

Thus. as shown in Fig. 8, the filter outputs S19A

and S19B having such pass band J as is capable of

selecting the 1T and the 2T term data DlT and D2T at

high selectivity are obtainable on an output end of the

add}tion circuit 64.



LACRHINL YT
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Thus...the phase
rain signal chang
25 :

43 tircuit 85 has the selector 86 select the 1/2 divinlgE
the master clock CLK, feed it to the power coefficien
sel ection output S51, and al so provide nuneric val ues{™
power coefficient circuit 87 as the power signal S50B.

cohparator circuits S22A and S22B conprising a pul se
fromfrequency

In the configuration of Fig. 8, the digital
b@nd-puss filters 41A and 41B are capable of setting
the pass bgnd J ;s shown in Fig. 9 at a positiqn
determined on frequencies of the PLL pulses S21A and
S§21B, and hence Wher; the pass band J comes to coincide
with the 1T and the 2T term data Dyq and Dz¥.-the IT
and the 2T term data DIT and D2T can be extracted and
sent to the zero crossing detection circuits 424 and
42B as shown in Fig. 3 as the filter outputs S19A and
S19B, thereby keeping a locked state of the PLL circuit

parts 43A and 43B.

Practically, however, the data transmission rate

of the information card 4 disperses sharply as 10 times

or so in accordance with a fluctuation in oscillation
frequency of the clock oscillation ecircuit 12 in Fig.
4, therefore at the beginning when the.unswer |
intormution'signallwz is sent back from the new
information card i._&he pess band J is not necessarily

present at'the frequency position of the IT and the 2T

term dg;a D,qp #nd Dyqp as indicated by a full line in

Fig. 9.

¥

In such state the PLL circuit part 43A cannot be
locked to the 1T and the 2T term data D,r and Dy, of

the information ¢ard 4 in communication currently, and



4f [err] or 8f[err] of the 1/2 divided clock CLK2 or the

to frequency 8f[err] or 16f[err] one octave higher in
by 32 steps respectively are nade to send as outputs ofjthe
controlling oscillation circuits 45A and 45B. Accor di
configuration of Fig. 16, when data of the nuneric val ug
linearly arrives as the feedback datg6 S24A and S24B, it
generate a pul se train signal having frequency changir

functi Ogbmdi‘eﬂ €409 ¢3VeMn kT nubleSOLENET €800 oG i §f 95 PRLIIQN [dRf @ signals
S20A an 820B provided to the phase conparator circuits 44A and

ecircuits 45A and 46B for self-oscillation.

qHCEMTR
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However, in such state, if a noise component
cannot be removed practically through the low-pass

filters $8A and 88B and thus is mixed in the

information sighul components S17A and S17B, then the
noise component will be fed into the zero crossing
§etection circuits 42A and 42B by way of th? p;ss band
J of the digital band—pass filters 41A and 41B, and

accordingly into the PLL circuit parts 43A and 43B, and
hence the PLL circuit parts 48A and 43B operate for
locking falsely to the noise component. ‘However. since

the noise component cannot alway be received steadilf.

the PLL cifeuit parts 43A and 43B become afloat to get

the pass band J unsteady covering ﬁ full range wherein

the 1T ana the 2T term date D;q and Dyq disperse.

As a result when the PLL circuit parts 43A and 43B
are ready for s;lt-ogelllation. since frequencies o;
the PLL output pulses 21A and 21B beeome.unst;udy.
substantially the pass band J passes a frequency
poqiti?n of the IT and the 2T term data D;p and Dyq of

the information card 4 currently in communication as

indicated by a broken line in Fig. 9, ang'cémes to a

scanning operation for leading them into the PLL
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44B_sharply disperse, the phase conparison signals S22A §n€EE§“§A§g£iE
of following easily covering the full range of dispers d‘fTﬁhuenC|es '

be gener at-ed. In this connection, when the phas errog EYMes
S23A and S23B becone influential according as a

44 frequency of the received infinformation data fl uctuajes—+argety;
phase conparison signals S22A and S22B 27

the

clrcui} parts 48A and 43B, thus causing the PLL circuit
parts 43A and 43B to be locked to the IT and the 2&
tifm data D, nﬁd Dyp-

The above state is maintained as long as the
answer intormation slgnallwz urfives tromighe'
.intprmution card 4 currenantly ii communication, and thus

even if the frequency position of the 1T and the 2T

.term data D;n and Dypn of the information card 4

Oy
o

ﬁiéperses sharply, it ecan securely be se;rched and fed
into the CPU 51 through the data code circuits 50A and
50B.

Now, therefore, according to the configufation of
_Fig.'G. since eight stages'ot the delay circuits 61A to
61lH are provided cérreépondingly to the anaiogldigifal

converter circuits 40A and 40B converting the

information data signal components S17A and S17B into

S§~bit series data, when signal levels of the filter
outputs S19A and 8195 traﬁsit according to =a eﬁanze of
the bit data as shown in Fig. 10(A), & ringing can be
kept from arising.

In this connection, where the band-pass filter is
constructed otlFIR of a non—cyellc circult
configuration, trom increasing the number of stages of

the delay e¢ircuits connected longitudinally, a ringing .
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beconme also influential in exponential function accord gi@ﬁﬁﬁ4 e
result that a leading-in notion to the phase |ocked stqté¢ is e e
§t AR FERHAL
I

sharply when a fluctuation to come off the phase | ocke
thus increasing a |l eading-in speed furthernore. (4) |Bliocki ng of
| nf ormati on Data In Fig. 2 an information data |odded in the

I nformation nmenmory 11 of the informationggard 4 is so lloaded i-A—dat-t—btoT

ot L

data having a relatively small predetermned information content each
when sendfhyefedm t Kd isdovnantinoF henol ¢ (BD toe ¥ heriispedancei tably

during the period of sampling time eorresponding to the
increased stage number, however, a configuration given

In Fig. 8 is effective in keeping the ringing waveform

X1 from arising.

{3) Constyuction of PLL Circuit Part

The PLL circuit parts 43A and 43B in Fig. 8 are
conétructed t# be ready for locking motion ;t high
speed to a frequency of the information data s;gnal
with a heavy-dispersion 6f the frequency aecording to
the ;ero crossing detecti;ﬁ signals S20A and S20B of
the zero crossing detection circuits 42A and 42B.

As shown in Fig. 11, the zero crossing detection
circuits 42A and 42B have a construction wherein the
tiitqr outputs S19A and S1%B are received to a 2-clock

-period delay through tirstiﬁtuze-tud second stage delay.
circuits 71A and 71B operating according ¢ the PLL
output pulses S214A gnd S21B, inputted to a comparaior
circuit 71 as a first comparison input CMI, and the
filter outputs S19A and S§19B are inputted directly to

the .comparator circuit 72 as a second comparison input

cMm2.

‘When the first cpmbarlson input CM1 is positive
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variable circuit 14 as the information data S1, an arrang ﬂﬁﬁﬁﬁéégﬁéhSﬁEET
that each unit block data is read repeatedly In the predejefm ned order
In the case of this embodinent, the information data In the|i &®FEBt199A
menory 11 has four unit blocks BLKLl to BLK4 in blocking ag $hown in Fig.
18, and each block data has a 26-byte information content e un

bl ock .data BLK1, BLK2, BLK3 and BLK4 havig 16 bytes of bl ock data
B4

DATA[err], DATA[err], DATA[err], and DA respectively, 2 bytes of bl ock
No. data Deryr

an (hl'second comparison input CM2 is_hi:her than a

positive reference value *+X", as:
CM1l > 0 and CM2 > +X — +1 «es (8)

the comparator circuit 72 sends the information data
signals'szoA and S20B of a positive value ”+i", and
@150 when the first comparison input CMl is negative
and the second comparison input CM2 is lower than a

4

negative reference value *-X", as:

CM1 < 0 and CM2.< -X — -1 ce. (9)

it sends the information data signals S20A and S20B of
» a2 numerical value “-1".

In addition thereto, when the first and the second
omparison inputs CMI and CMQ having input conditions
other .than those of .Eqs. (8) and (9) arrive, ;he
eompu;utor cl;cnit 75 neglects them und.keéps sqndfnz
previous values as the information date signals S20A
and S20B.

In case a sufficiently large tertiary harmonic
component is conf{ained in the tilter_outputs S19A and

S19B provided to the zero c¢rossing detection circuits
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45 Derr], Dierr] and Dierr] assigned to the block da BE@E

error detection code data Dierr] Derr] Derr] and e\r}R4 arevﬁﬂde
tHig

successively, and 6 bytes of commopn card No. data D[ 4rr] 28d&th ard
No. assigned to the <card is added ahead of the bl ock \data DATA[ err
DATA[err] DATAlerr] and DATAlerr]. Thus, the unjt ata BLKL to
BLK4 have

i nformati on capable of trangggtting an infofnmation

42A and 42B, as shown in Fig. 12(B), if the information

data signals S20A and S20¢B are generated under the
conditions of Eqs. (8) and (8), the filter outputs S19A

and S19B are influenced ihereby and capable of crossing

a zero point, and if s9o, then a blind zone will be

provided within the signal levels "-X* to "+X" in the

comparator circuit 72, thereby preventing the incorrect

zero crossing from being detected.

Then, in case the tertiary harmonic component is

not contained therein, whioh is ideal as shown in Fig.

12(A), the first comparison input CMl representing a

signeal level of the filter outputs S19A and S19B two

sample periods prior to the second comparison input CM2
representiﬁg a signal 1evel of the presént filter
outputs S10A and S10B is obtained in a state satistying
Eqs. (8) and (8) if the ttltep outputs S19A and S14B
ecross the zero crossing point from a2 negative signal
level to a positive -signal level, or from a positive -

signal level to a negative signal level, thereby

obtaining the information data signals S20A and S20B .

transiting to the signal level "+1” or "7}” at the

timing when the second comparison input CM2 exceeds the

positive reference value "+X” or the negative reference

value "-X".
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al one each. When sending the unit block data BLKL tp BLK4 1'n thenJ
ry

as

|_

information menory 11 out of the information card 4 the |nfopigarERMooE
11 reads the unit block data BLK1l. BLK2, BLK3 and BLK4 in that order,
shown in Fig. 19, to feed to the data encoder circuit 16} &—h

including a security code is added to each block data injthe data encoder
circuit 16, which |Is then subjected to 3 di phase nodul ation and sent to

t he i npedance variable circuit 14. Here, before reading the unit

bl ock data BLK@p tBie2q ¢t BelK3 hawvod BLEK4. tthe tibtatenmdderh€i s €dbindl6 .

.compaiison inputs CMI and CM2 are subjected to an
influence of a tertiary harmoniec e;mponent to eross the
zero level as shown in Rig. 12(B), thgn thus zero
crossing point cannot satisfy Eq. (8) or (2) and thus
the signal level of the intormﬁtion data signals §20A
and S20B éan be made not to transmit at the timing of
the second comparison input CM2.

Thus, as described with reference to Fig. 8, when
the digital b;nd—pass £i11ers 41A and'4iB of 8—~stage
delay circuit configuratign are applied, a tertiary
harmonic component Doy is capable of being not removed
full pnactica!iy as shown in Fig. 7, and thus when the
tertiary hqrmonic-éomponent Dyx passes through the
iigi;al-band-nass filters 41A and 41B, the zer§
crossing deteetioq circuits 42A and 42B are capable of
detecting it erronecously, however, this may effectively
be avoided by using.the zero crossing detection
eircuits 42A_und 42B constructed as shown in Fig. 11.

The information data signals S20A and szon'
obtained thus through the zero crossing detection
circuits 42A and 42B have waveforms as ;;own in Fig.
£3(A). this signals are provided to a counting circuit

75 of the phase comparator circuits 44A and 44B as a



conirols the address counter 13 to a state where it is si®

count.i ng operation through the address counter control cilk
header data His added in such state.
46 As a result the information card 4 sends one frarrE

string FRM arraying the unit block data BLK1, BLK2, BLK3 jar
header data H added

RO ACH IR SHERT

of2 8 IFEBe 1Mt a

‘pulse S41 as shown in PFig.

32

d BLK4 with the

counting control signal.
The counting circuit 76 generates a detection

13(B) according to a rise

and a fall of the intofmation data signals S20A and

S20B, a counter opgration signal S42 rising to a logic

~level for a predetermined period Ty as shown in

Fig. 13(C) is generated by the detection pulse S41, and

a pdlse number of a pulse train in Fig. 18(D) provided

from the numerical controlling oscillation circuits 45A
and 45B as the phase comparison signals S22A and S228B

is begin to coun-t and-is keeped on counting for the

' period.TR by the rise.

"Here, the counting circuit 7§ is ready for

counting the pulses'of the phase comparison signals

S22A and 3223 as. many as 8, and when the pulses not

less than 8 arrive, it returns {o a zero counting once .

.nd theﬁ restarts for eountinzf

Thus, whén thg,qpunting cirecuit 75 stops thé

eounting_operation from the gounting operation s{gnul
S42 ;s shown in Fig. 18(C) falling to a logic bl

ievel. a2 counting s!gnalns48 having vﬂlues """ to "T"
is provided to a current valug conversion circuit 76.

When numerical data "0" to *7"

counting signal 8§43, the current value conversion

are provided as the




ther.eto each in that order repeatedly in continuation fro
ant enna 4B. According to construction of Fig. 18 andjFiig.
information data to transmt is blocked as block data BLK} o
relatively less data volune, and is ready for transmtting iindependent!y.
at every block data, therefore an answer information signagl Wt will be
read by the information reader %ﬁtruw &dhancing a readin

readi ng recttdn i tHRYeFhfort Woﬁ“&&té‘ﬁﬁﬁé&ﬁhn?é}“e In this

connection, when receiving the answer information signal W2 on the answer
si gnal protetergjon signal S44 through:

.S544 = ((848 - 4) + 0.5} x 2 <0 (10)

Thus, when the counting sfgnal S48 holds the
numeric values "0", "1%, "2%,6 %8,  "4", 6 "§g", "g", 7",

it is cqnverted into the current value conversion
signal S44 c¢oming in "-7"

s T-ET, Megrm, M1, Mgy,
*+8", "+§5", "+7T".

The current value conversion signal S44 is.
inputted to a phese error conversion eireuit 77
constituting a conversion value table TABLE shown in
Fig. 14.

The phase error conversion circuit 77 converts the
cﬁrrent value conversion signal §44 with the.numerical

data "—=T" to "+7" comprising a range of variation into

IR .
Ny

the phase error signals S23A and S23B having a width of
variation eoyerinz numerical data "-1§" to *“+1§"

according to how it changes, and selects a conversion

pumber into the phase error signals S23A and S23B

having an exceedingly extensive range of variation

(that is, "-18" to "+16”") with a range of variation of

data obtained through a counting operation of the



circuit 6, If a signal level of the answer information Sigiﬁﬁ

and the information card 4 noves,
the one frame

ari.ses on the received informati on data as the answer i nfof

W2 is capable of being not received stably, and if so, the
BLK1L to BLK4 of the one franme of frane

then there nay be a case

of frame data string FRM cannot be received br

ata string FRM whi gh have been

ere a part_of

am SFEBr 1997

tion signal |

received so far cannot be used as significant

counting circuit 75 having a2 narrow range of counting

and a previous value signal S4§ provided from e

previous value holding circuit 78 as conversion

conditions.

In the phage comparator circuits 44A and 44B of
such construction, if a value of the phase error

stgnals S23A and S23B was ”"+1” in the previous phase

comparison

value "+1" being held in the previous value holding

etreuit 74 is provided to the phase error conversion

eircuit 77

error detection operation this time.

operation as shown in Fig. 18(A), then the

as the previous value signal S45 in a phase

In this case a "+1" chaf;cter position is assigned

to the phase error conversion circuit 77 as the

previous value in the conversion value table TABLE of

and if the current value becomes *-7", "-§",

*—8", "~1", "¢1", "+3", "4§", *+7%, then the value of the

phase error signals.S828A and S28B is ready for taking f+8’._

*—", "=8", 1", "$1%, "+8", "4+5", "4+7" accordingly thereto.

Accordingly, as a2 range for phase comparison

operation in this éase. when the counting signal §43 of

the counting eircuit 75 becomes "1", *2%, ... "7", the

current value conversion circuit 76 converts into yulues

*_g", *"~8", ... “+7" a3 the current value conversion



47 informati on and hence are abandoned, and a reception
I nformati on signal W2 nust be recomenced upon arrival
answer information signal W2 thereafter, however,

tion can be
y 28/FEB 1997

e
a

recei ving normally. As shown in Fig. 20(A), for exanplie, when the
|

answer signal processing circuit 6 falls t3g receive
uni't .bl ock data of an mth frane

nor e

the sSecond

et e+ T

signal S44, therefore the phase error conversion
circuit 77 may send numeric values "—=5%", "-3», 6 . wiq~
as the phase error signals S23A and S23B.

In addition thereto, when a counting of the
counlihg_circuft 75 exceeds a maximum value "7" to
return to a minimum “0*, the current value conversion
éiré?it 78 converts the counting signal S43 into the
numerie value "-7” and provides to the phase error
conversion cirecuit 77 as the current value conversion
signal S44, thus the_phase‘efror gonvetsion elrecuit 77
sending a numeric value *+9” as the phase error signals
S23A and S23B.

Thus the phase comparator clrcuits 44A and 44B
come to send the phase error-siznal; S23A and S23B
coming within a phase error amount *-5" to "+9*
‘correspondingly to a counting operation range “0” go
*7* of the counting cireuit 75.

Meanwhile, as g.resﬁlt of such phase comparison
operation, where a numerig value *+9” i{s held in the
previous value holding cireuit 78, as shown in Fig.
16(B), as the ﬁhaso error signals sng_:ud S23B, the

next phase comparison operation is sueh that when the

counting circuit 76 sends the counting signal S48 of

values "0” to "7", as indicated in a character position

Ap— rRRSWe LI
of REPLAGERANT SHEET

t he red
recormenced froma timng of the first unit block data rg
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data string FRM err] V\/mIe one frame of frame data strifn 5 FRIV[e(rﬁ% '
Fquerr] FRMerr]... conprising the first to fourth ‘ % y L BLR1
to BLK4 are transmitted continuously, if the third uni
ready for receiving normally therefrom as shown in Fi
unit block data fromthe third unit block data may be

| ock data is

6aded as [ Y=o

frame data string FRM err] Then, when transmtting~Theé I nformation
data at every one frane of the frane daba strings, as shown in Fig.

18(C), if t rises.a state where.a part, of th th frang data string
FRM err] (I'—'l g eg('}o\fjﬁg"ﬁot”flo'fe ngrsmal alr ece?)tf'c’)ﬁ"r;%ein“ i ”F reception
i's not -

table of Fig. 14, a value of phase error signals S23A

and S23B shifts from "+8” to "+15" around the previous

value "+9",

In the case of this'embodimsnt. the phase error

signals 823A and S283B are limited to "+16” as an upper

bound value, and thus {f the value of the phase error

signals S23A and S§23B rises ther?atter. it is saturated

at- the upper bdund value "+16".

*Then, as a result of phase comparison operation in

-the range of Fig. 15(A), when a numeric value "-5" is

" held in the previous value holding ecircuit 78, as shown

in Fig. 1§(C), the phase comparator circuits 44A and

44B operate for phase comparison in the range of

numeric values "-13" to "+1" as the phase error signals

S23A and S23B in accordance with the counting circuit

75 sending the counting signal S43 of values "0” to

.?".
Further, ¢ the previous value is *-18"

as shown

in FPig. 16(D), then when the counting circuit 756 sends

the counting signa! 843 of values 'O*Itom"T” in the

ensuing phase comparlson_operation. the phase error

signals S23A and S23B move the range of phase

comparison operation within the numeric values “-15" to



realized until the next frane data string, nanely the mt1- th—f+

. ! — WEIT
string FRMerr]+ arrives. ' According to the constructj} Aﬁﬂ” 1@

and Fig. 48 19 after| afttHe answer]
information signal W2 sent fromthe information card 4 canbg qupggeggﬁt
every unit block data, and thus information can be read

37

*=7" accordingly thereto.

Thus in the phase comparator circuits 44A and 44B,

even in case a phase comparison result of the same

count value is obtained as the counting signal S43 of

the counting circuit 76, the ensuing phase éompgrison

operation cén be moved to a2 phase comparison operation

range around the previous value sent as the phase error

rw_'\“

gignals S23A and S23B in the previous phase comparison

operation, therefore the phase comparison range can

further be enlarged substantially, and further a linear

change may be produced so as not to cause discontinuity

to a variation of the~phnse error signals S23A and S23B

which ¢an be obtained in result.
When subjecting the numer}ca!,controlling
oscillation circuits 46A and 45B to a numerical control

through the digital signal processing cirecuits 46A and

46B by means of the phase error signals S28A and S238B,

such linear chanze_is effective in preventing an

unstable'operation from resulting thereto, thus

realizing a stable PLL lgadlng operation.

The phase error signals S23A and S23B of the
comparator circuits 44A and 44B are sub}e&ted to a

predetermined weighting ip'a primary weighting circuit

81 of the digital signal processing circu}ts 46A and
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effirciently. Particularly in the case of this enbodj i

mcrowave 2.45 (G Hz] or so in frequency is applied as a &m%ﬁ 1
[ o

poi nt whereat a receiving signal becones zero according a phase anpu
[err] corresponding to the distance between the Infornat on card 4 and
the information reader 1, that is. the null point is qui

therefore in case, for exanple, the inf3gmtion card 4 noves at a constant

speed, a nal bgwy&aret yed whansves LBg: ¢ ifordpL L QR ¢Car, asses
t he null gg?nt pﬁf\ﬂmggcglﬁls sh ovvnwi}n F.’S; 20(B i)t,l t he datglctagzgedifgaded

imedi atelyso to a secondary addition circuit 83.

An addition output 45 of the secondary addition
circuit 83 is deluyed by one sampling pefiod in a
secondary delay circuit 84, fed back then }o the
secondﬁry addition circuit 83, and thus the secondary
addition circuit 83 sends the addition output 5435
indicating a total integrated value of the phase error
signals S28A and S23B provided sequentially from the
phase comparator circuits 44A and 44B. |

The addition output S45 obtained through the
secondary delay circuit 84 13 fed to the primary
add}tion circuit 82 by way of a secondary weighting
circuit 85, thus an addition output tor which a ph#se
errgf amount obtained through the eu}rent phase
comparison operation is added to a total phase error
amount obtained throﬁgh tﬁe phase comparison operation
pefore the current phase comparison operation is
carried out is obtained throughythe primary addition
circuit 82, which is fed to the numerical eontrolliné

oscillation cirecuits 45A and 46B as feedback data S24A

"and S24B.

As shown in Fig. 16, the numerical controlling

oscillation-circuith 45A and 48B feed the feedback data
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whenever ready for receiving nornally, thereby enhancfng efficiency ahd
preci sion of information reading operation of the infdrrdaty@FEa%r 1.

Synt hesis of Block Information Data As descrli Jed with refergn e

transmtted i s decoded by the data decoder circuits 50
answer signal processing circuit 6 of the

18 and Fig. 19, when the information data bl ogkéd

amcS0

and 50B, the

S24A and S24B to the numerical controlling circuit 85,
and generates a corresponding 7-bit numerl#at
controlling signal S60. .

The numerical controlling signal 860 feeds a 2¥bit
nuﬁeriéai signal SS50A to a selector 88. and also feeds
a 5~bit power signal o a power coct(ic!ent circult 87.

The selector 86 receives a muster.eloek CLK on an
input end (96 - 127), receives a 1/2 divided eloek CLK2 :
obtained from half—-dividing the master clock.CLK in a
1/2 divider c¢ircuit 88 on an input end (64 - 95),
receives a 1/4 divided c¢loek CLK4 obtained f#om
dividing the 1/2 divided cloek CLK2 in a 1/2 divider
‘eircuit 89 on an input end (382 - 63), and tu}ther,,
receives a 1/8 dividgd clack OLKS obtaineﬁ from

dividing the 1/4 divided clock CLK4B in a 1/2 divider

cirecuit 50 on an input end (¢ - 381).

Uit

Thus the master cloek CLK, the 1/2 divided clock -
'CLK2, the 1/4 divldfﬁ:cloek CLK4 and the 1/8 divided
clock CLKS inputted to the selector 86 are selected by
the numgri;al sigﬁai S80A, and provided to the power
coefficient circuit 87 as a selectl&n output S61.

The power circuit 87 subjects a value x'or the

32nd root of 2, as:
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evoinie anomAnr 52

PLACEM

49 information reader 1 loads it into a data nmenory MEﬁx
provi ded on the working nmenmory 52 by the CPU 51 through

A PP
synt hesi zing the block data shown in Fig. 21. In t1i2 ggguPﬁé
mepory MEM has information data nenory parts M, M. . M.__for. . st.omn
Information data read out of j pieces of the infornatlpn cards 4
separately, and the information 40
x = 32,@; ' <. (11)
to & power arithmetic operation of xMas:
S21A (S21B) = x? ces (12)
according to the number n (n = ¢ to 31) to be inputted

by the power signal S50B to bhe provided from the

numerical controlling circuit 85, and sends a pulse

train signal of a frequency f as in the case where a

frequency of the selection output S§1 is mdltiplied by

the arithmetic operation result as a coefficient as the

phase comparison signals S22A and S22B and elso the PLL

output pulses SzlA and S218B.

In the configuration of Fig. 16, while the
feedback data S24A and S24B are capeable of taking =a

numeric value coming within "0° to "127", the numerical

controlling circﬁttgss divides the range into four

coming in "0° to "8$1%, "32% to "63", "g4" to "95", 96"

to "127", and sends the phase comparison signals S22A

and S22B consisting of a pulse train signal of the
trequency f changing in_exponentiul tunction for each

range.

‘That is, when the feedback data S824A and S24B come




o "E"Wl Qp }3' }
data nmenory parts M, M2. ... M store the four unit ?F?F% “:*ELT(ETO
BLK14. BLK21 to BLK24 ... BLKj1 to BLKj4 read as onejft ggéaﬂﬁﬁrlng
FRMin nenory areas wth data wite flags F11 to F14.:F>1&§) Fi
to, FJ4 respectively. - Card No. data BN1, BN2, ... |BN and tiner th
T™ML, TM2, ... TMJ of the read information cards 4 are istored in the uni
bl ock data BLK11 to BLK14, BLK21 to BLK24, ... BLKj| tlo BLKi4 thas—the
unit bl ock, dgh @ (BLEML 4 BLKL4s BlRIr10 Bukidhs - vo-Bhll L0 BLIGE are
witten together with-the dafa wite flags F11 to F14, F21to F24, Fij

to Fji4 thahePYchar Motk COM iRl circutt 85 controls the selector

circuit 86 to select the input.end {0 - 31) by the
selection signal S60A, thereby feeding the 1/8 divided
clock CLK8 to the power coefficient eircuit 87 as the
selection output S61. | .

In addition thereto, the numerical controlling
sircuit 85 provides the power signal S50B representiné
the numeric¢ value N to the power coefficient cireui; 87
cofrespondlngly tp contents of the feedback data S24A
and S24B being any one of the numeric values "0" to
*81", thus generatéé a pulse train signal of the

frequency f represented by:

- 1, «e. (13)

with reference to a frequency fo of the 1/8 divided
elook CLKgy and as showﬁ in Fig. 11 provides it'to the
counting eircuit 75 ;I the phase comparator circuits
44A and 44B from the numerical controlling oscillation

cirecuits 45A and 45B as the phase comparison signals

S22A and S22B. _ .

Thus, as shown in Fig. 17, in the first range N =

*0” to ”"31”, the numerical cohirol!inz ogscillation



data working at the time of transm ssion. I n the{priocedure for N
synthesi zing the block data as shown in Fig. 22, the CRU|5128F&B §9%he
procedure in step SP1, and then initializes control datjaiof the data
50,menory MEM that is. the timer data TM, TM, ™ , Wite
flags F11 to F14. F21 to F24, . Ffj to Fj4 in step SP2,{ thereby witing

| ogic "0" dat a. '

" power coefficient circuit

oy
divided clock CLK4, and thus are capable of sending the B

g
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clrcuits 46A and 46B may Eqslize 8 cﬁanze covering one
octave from 1f, to 2!0 fn exponential tunection
separately by 32 stages (hu{ing a step of about 1.03,
times) as the frequency f of & pulse train signal of
the piuse_compurison signals S22A and S§22B.

Further, when values of the feedback data S24A and

S§24B become "32" to "63", the numerical controlling

circuit 856 has the numerical signal S60A select the 114

ra .

divided clock CLK4 and the selection output S51 send

it, and also feed numeric values "o~ to "31" to the

87 as the power signal S50B.

Thus, when a value N of the feedback data S24A and

824B comes w{thin ”32" to'”SS". as shown in Pig. 17,
the numerical controlling_oseillation circuits 45A and

46B realize a change in 382 stages represented by the

power signal S50B from the frequency zto of the_114

PRy

phase comparison signals S22A and S22B consisting of a

pulse train having 2 frequency one octave higher,

nimely Y 4!6 frequency.

Likewise, when the teédhack dati S24A and S24B

come within the third range or numeric value N = *¢3”

to "95" of Fig. 16, or within the fourth range of

numerie vulues~'95”'to *127", the numerical controlling



Then in step SP3, the CPU 51 deci des whether or not
perm ssion signal CSis logic "1", and when a negati
(the data synthesis perm ssion signal CS = "0", inbhi
synthesis), the CPU 51 returns to the aforenentioned
the data synthesis perm ssion signal

RED ACEMENT SHERT
e resngy bt
o1 28 a5E, b

stlep SP2 to waif flor

i hed

el

CS conming to a ljogic "1" (rel easing
data synthesizing process frominhibiggon). : In it
enbodi ment, the data synthesis permssion signal CSis provided to the CPU
51

EXtPJﬂ@Hh 880 MeNt /o se'1kc {6 PMBBAGIENS dNELhOTUING 2 Ideweid@hanged as
occasi on demands, the unit bl ock data

eclock CLK2 or the master clock CLK, feed it to the

power coefficient circuit 87 as the selection output

8§61, and also provide numeric values "0” fto "81" to the

power coefficient circuit 87 as the power signal S550B

Thus, the phase comparator circuits S22A and §22B

comprising a pulse train signal changing from frequency
4!0 or 8[0 of the 1/2 divided clock CLK2 or the master
clock CLK to frequency 8f° or leto one octave higher in

exponential function b§ 32 steps respectively are made

to send as outputs of the numerical controlling

oscillation circuits 45A and 46B.

According to the configuration of PFig. 16, when

data of the numeric value N c¢hanging linearly arrives

as the feedback data S24A and S24B, 1t is made to

generate a pulse train signal having a frequency

changing in exponential tunection, therefore even 1if

frequencies of the information data signals S20A and
820B provided to the phase comparator circuits 44A and

44B sharply disperse, the phase comﬁarison signals S22A

and S22B capable of following easily coiering the full

range of dispersed frequencies may be generated.

In this connection, whén the phase error signals

S23A and S23B become influential according as a



synt hesi s,

rec:ei ved newy are witten in the data menory MEM tp I?{?ﬂ%ﬁﬂw
reffory 1 so

all be abandoned. When an affirmative result {s

A AR de HeEA B e

and data having been witten in the datga

may

SP3, the CPUS1 goes to step SP4 to deci de whether of not the unit by ock

data are

communi cation currently present, the blgck data string

nputt ed. Here, if there is the infbrmatitomrcard™ZTn

19 1s '“m¥}§¥%§§996%?*?dJ.FQcEQ%ed infinformation data fluctuates

largely, the phase comparison signals S22A and S22B
become also influential in exponentiallfunction
accordingly with the result that a leading—in motion to
the phase locked statg is strengthened sharply when a
fluctuation to come off the pﬁase locked state arises,

thus increasing a leading—in speed furthermore.

(4) Blocking of Informﬁtion Data

In Fig. 2 an information data loaded in the
information memory 11 of the information card 4 is so
loaded in unit block data having a relatively sﬁall
predetermined info;mation content each, and when
sendiﬂg from tﬁe information memory 11 to the impedance
variable circuit 14 as the information data SI1, an
arrangement is such_tﬁat each unit block data is read
repeatedly in the predetermin;d order.

In the case of this embodiment; the information
data in the information memory 11 has four unit bloeks
BLK1 to BLK4 in blocking as shown in Fig. 18, a;d each
block date has a 26-byte information confent.

The unit bloek data BLK1, BLK2, BLK3 and BLK4 have
16 bytes of block date DATAg,, DATAp,, DATAg, and

DATAB4 respectively, 2 bytes of block No. data DBNI'

FRM shown in Fig.



51 CPU 51 as the decode output S30A or S30B fromthe dﬁj@a”i JesRderst IFIT ui t
50A or 50B. The CPU 51 then executes a decision thre—st ep bP4

according to the header data H put to the unit bl ock dEt aégl?'l;{% BLiK4.
Here, when an affirmative result Is obtained, the CP ecj des whet her

or not an error Is found on the data in step SP5 accp ng_l..g_t-he-»e%-r r
detection code data Dierr] to Derr] ('Iiisg. 18) of thp unit bl ock data.

DBNZ' DBN3 and DBNd assigned to the block data and 2

bytes of error detection code data DCRC(' Dcncz' DCR03

and'DCRC‘ are added successively, and § byies of common
card No. data DNo indicating a card No. assigned to the
card is added ahead of the block data DATABI. DATABz.
DATAB3 and DATAB4. |

Thus, the unit block data BLKI! to BLK4 have
information capable of transmitfing an

information data

alone each.

When sending the unit block data BLK1l to BLK{ in
the information memory 11 out of the information card 4
the information memory 1! reads the unit block data

BLK!l, BLK2, BLKS and BLK4 in that order, as shown in

Fig. 19, to feed to the data encoder circuit 16, a
header data H including a security code is added to
each bloeck data in the data encoder circuit 16..which
is then subjected to a.diphuse modulation and sent to
the impedance variable Qircuif 14.

Here, hefore rea&in; the unit block data BLK1,
BLK2, BLKS and BLK{, the data encoder circuit iﬁ
controls the address counter 13 to a state where it is-
stopped once for counting operation th;;ugh the address
counter control circuit 17, and fhe header data H is

added in such state.

4%
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BLK1l to BLKA4. Here, if an affirmative result is SL LAV xiéiiwﬁkug I's
confirmed that the unit block data BLKL to BLK4 have )e n |
correctly, and the CPU 51 executes the process includin op
in.continuation, thereby executing the process for syt | ZI
‘data according to the unit block data BLK1 to BLKA4. Then, if a
negative result is obtained in step SP446éor step SP5, the—CRPY-5L—+returrsito
the aforenmentioned step SPS w thout synthesizing the data. In step
SF6, - t he CPU 51 %Omparreeéuili'e 163" di NPo rAl@ttd oxDl&dFd @f steh@sundd e D pilaedat a
| oaded currently with card

of frame data string FRM arraying the unit block data

. BLK1, BLK2, BLK3 and BLK4 with the_he;der data H added
thereto e;ch i# that order repeatedly in continuation
from the dipole antenna 4B.

According to construction of Fig. 18 and Fig. 1898,
the information data to fr;n;mit is blocked as block
dafa BLK1 to BLK4 with relatively less data volume, and
is ready for transmitting independently at every block
data, therefore an answer information signal W4 will be
;ead by the inform;tion reader 1, thus enhancing =a
reading speed and a reading precision of the
informa;ion data furthermore.

In this cdnnection. when receiving the answer
information signal W2 on the answer ;ignal processing
circuit 6, if a signal.level of the answer information
signal W2 is faint and the information card 4 moves,
then there may be a.case where a part of the on; frame
of frame data string FRM cannot be received or an error
arises on the received informat{on data as the answer
information signal W2 is:capable of being noi received
stably, and if so, the unit block data ﬁLKl to BLK4 of
the one frame of frame data string FRM whicﬂ have been

received so far cannot be used as slgniticant



mehory MEM and sel ects the coincident nenory part, |afd al so ensure$
the tiner data TML 2 8FEB 1997TM
sel ected nmenory part as described below are positiye. Here |1

negative result is obtai ned, then it

No. data BN1 to BNJ witten in the menory .pafts ML tgg"‘?M’ FH‘{%QHEE'S

47

1 hat
bf t he

information and hence are abandoned, and a reception of
the answer information signal W2 must.be fecommenced
upon arrival of the normal answer information signal W2
thereafter, however, the chepti;nlcan be recommenced
from a timing of the first unit block data ready for
receiving normally.

As shown in Fig. 20(A), for example, when the
answer signal.processing circﬁi; 6 fails to receive
normally the second unit block data of an m—th frame
data string FRMm while one frame of frame data sitrings

FBM_ , FRM_ . ., FRM ., ... comprising the first to fourth

unit block data BLKIl to BLK4 are transmitted

continuously, if the third unit block data is ready for

receiving normally therefrom, as shown in Fig. 20(B),
then four unit block data from the third unit bloek
data may be lgaded as the m—-th frame data string FRMm.

Then, when transmitting the information data at
every one frame of the frame data sérings, as shown in
Fig. 18(C), if there arises a state whére a part of the
m-th frame data string FRM_ (Fig. 20(A)) is not for
normal reception, then a normeal recepti&n'is not
realized until the next frame data string, namely the
m+l-th frame data string FBMm+1 arrives.

According to the constructions of Fig. 18 and Fig.



i ndi cates that data was never received during the pef§r PFTarRas {1
predeterm ned holding tine (0.5 [see] in the case of gﬂgﬁ%%g%gﬁiﬁ“. !
the i.nformation card 4 having sent the block data BLKLi{to BLK4 receiVvef
currently, ‘and the CPU 51 then goes to step SP7 to décid@&REBNEor | npt
the nmenory part TM =0 (j =1 to 3) is present in those nenory partyg M
to M. The decision of the step 37 signifies that™a nenory areajnot
used for saving data or a so-called .space nenory are

the menony pagisr Wiit,0 Me aadw\merk@noﬁfnilt %R | /FenkESW2! 45 oPt ai ned
the CPU 51 goes to step SP8 to wite a hol dlng tine

from the information card 4 can be received at

every
unit plock data, and thus information can be read
efficiently.

Particularly in the case of this empodiment where
a microwave 2.45 {G Hz] or so in frequency is'applied
as a carrier wave, the point whereat a receiving siznal'
becomes zero according to a phase amount g
corresponding to the distance betwgen the information
card 4 and the information reader 1, that is, the null
point is quite unavoidable, therefore in case, for
example, the information card 4 mov;s at a constant
speed, a signal cannot se received whenever the
information card 4 passes the null point, and hence as
shown In Fig. 20(B), the data can be loaded immediately
whenever ready for receiving normally, thereby
enhancing efficiency and precision of information

-

reading operation of the information reader 1.

(5) Synthesis of Block Information Dat;

As descride with retereneg to Fig. 18 and Fig.
19, when the information data Sloeked and so
transmitted is decoded by the data decoder cirpﬁ;ts 50A

and §0B, the answer signal processing circuit 6 of the



data "50" signifying 0.6 second as the tiner data ™ R{@ﬂ’g T%T ‘)iiﬁf?

space nmenory area, thus the state is such that a wife[of The recelvbd
uni t bl ock data has been reserved. The tiner dptp 39 FEB 199'pntfed

down. by clock pulse wth predeterm ned frequency so aE tointhis l
enbodi nent be counted down by 50 during the period of{ ®& -

Then, if a negative result |s obtained “31 the step

—t

he

information reader 1 loads it into a data memory MEM

(Fig. 21) provided on the working memory §2 by the CPU

6§61 through a procedure for synthesizing the block data

shown in Fig. 21.

In this case the data memory MEM has information -

data memory parts ML, M2, ... Mj for storinz
information data read out of j pieces of the
information cards 4 separately, and the information

data memory parts M1, M2, ... Mj store the four unit

block dara BLK11 to BLK14, BLK21 to BLK24, ... BLKjl to

BLKj4 read as one frame data string FRM in memory areas

with data write flags Fll to Fl4, F21 to F24,

to Fj4 respectively.

Card No, data BN1, BN2, ... BNj and timer data

™1, T™™M2, ... TMj of the read information cards 4 are

stored in the unit block data BLK1l to BLK14, BLK21
BLK24, ... BLKil to BLKj4, thus the unit block data

BLK11 to BLK14, BLK21 to BLK24, .

written together wifh the data write flags F1l to F1l4,

F21 to F24, ... Fjl1 to Fj4, thereb& forming control

data working at the time of transmission.

In the procedure for synthesizing the block data

as shown in PFig. 22, the CPU 51 stafts the procedure

... Fjl

to

.. BLKj1 to BLKj4 are

in

step SP1, and then initializes control data of the data
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53 SP7, this signifying that there is no space nmenory a e%iH%w%ﬁ% RO

parts ML to M, then the CPU 51 abandons the received tn t?@gﬁéé'ﬂ%%
returns to the step SP3. Further, if an affirmatfve

obtained in the step SP6, this signifying that there i § the menory palt
MI (J =1toJ) in which the unit block data BLK1L to BLK4 were witten

fromthe updated information nenory during a past hol d-rg—t+e—then—-t-he
CPU 51 goes 50

memory MEM, that is, the timer data TM1, TM2,

T
y
AN

<. T™Mj,

the data write flags F1l1 to F14, F21 to F24, ... Fjl to
Fj4 in step SP2, thereby writing logfc *0”" data.

Then in step SP3, thg CPU 51 decides whether or
not a data synthesis permission signal CS is logie "1",
and when.a negative result is obtained (the data
synthesis permission signal.cs = *"0", inhibiting data
synthesis), the éPU 51 returns to the aforementioned
step sz to wait for the data synthesis permission
signal CS coming to a logic "1" (r;leasing data
;ynthesizing process from inhibition).

In the case of this embodiment, the data synthesis
permission signal CS is provided to the CPU §1
externally, and when CS = "0” from haviht the logic
level changed as occasion demands, the unit block data
received newly are written in the data memory MEM to
inhibit the synthesis, ané data having been written in
the data memory MEM so far may all be abandoned.

_When an affirmative result is obtained in step
SP3, the CPUS1 goes to step SP4 to decide whether or
-not the unit block data are inputted.

Here, if there . is the information card 4 in

communication currently present, the block data string

FRM shown in:Fiz. 19_19 inputted sequentially fo the



to step SP8 to rewite the holding tinme data "50" in the
= 1toj) of the menory area, thus a wite of the newly fr
bl ock data BLK1 to BLK4 in the nmenory area is reserved iln
When such reserved state conmes into existence, the CPU j1/goes to: step $PY
and decides whether or not a data wite flag Fji (j. =1}t
correspondi ng to a value i of the block N9 data is "0" [according to the
bl ock No.q

ot 1 A RIS TE R et s AT N 1o S L PO
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deeoder circult 5§0A or 50B.

The CPU 51 then executes a decision of the step
SP4 aceordihg to the header data H put to the unit
block data BLK1 to BLK4.

Here, when an affirmative result is obtained, the
CPU §1 decides whether or not an error is found on the
data in step SP§ according to the_error detection code
data Deret to Dnpeny (Fig. 18) of the.unjt block data
BLK1 to BLK(4. |

Here, if an affirmative result is 6btained.'then
it is confirmed that the unit bloeck data BLK1l to BLK{
have been rec?ived correctly; and the CPU 5§51 executes
the process including step SP6 and on in continuation,
thereby executing the process for synthesizing block
date accofding to the unit block date BLKI to BLK4.

Then, if a negative result is obtained in sfep SP4
or step SP§, the CPU §1 returns to the aforementioned
step SP8 without synthesiziné the data.

In step SP6, the CPU 51 compares the card No. data
DNo of the unit block data loaded eurrenfly with card
ﬁo. data BN1 to Bﬁj.written in the memory parts Ml to
Mj of the data memory MEM and selects the coincident

memory part, and also ensures that the timer data TMI1




He%)e,;lf an affirmative result is obtained, this si gn
bl bck data BLKjI (i =1toj. i =1 to 4) has not bben

menory area of the \2?4?%?

then the CPU 51 goes to step SP10 to wite the curreht Vi rm*mvnr* l... t
block data in the block data menory area of the block No. 1. and sets 1"
to the data wite flag Fji. Thus the CBY 51 is capabte—of

to TMj of the selected memory part as described below
are positive,

Here if & negative result is obtained, then it
indicates that data was never received during the
period of g past predetérmined holding time (0.5 [sec]
in the case of this embodiment) from the.in[ormation
card 4 having s?nt the block data BLKI to BLK4 received
currently, and the CéU 51 then goes to step SPT to
decidé whether or not the memory part TMj = 0 (j- =1 to
3) is present in those memory parts M1l to Mj.

The decision of the step SP7 signifies that a
memory area not used for saving data or a so-called
space memory area is searched out of the memory parts
M1l to Mj, and when an attirmativq‘result is obtained
the CPU 51 goes to step SP8 to write a holding time
data "50" signifying 0.5 second as the timer data TM]
{] =1 to j) of the space memory area, thus the statg
is such that a write of the received unit bloqk data
has bheen reserved.

The timer data TMj is counted down by c¢lock pulse
with predetermined frequency so as to in this
embodimént'be counted down by 50 during the p?riod of
0.5 seconds.

Then, if a negative result is obtained in the step



ke__e|di ng the currently received unit block data BLKi (i ﬂF’?fﬁﬂ?I .
the menory area selected for the sent information card{#4Las

ot her

e

hand, if a negative result is obtained in step SP9} this SITHT
that the same block. data of the same information card has @8 E&By17Bee

witten in the selected nenory area, then the CPU 51 retfirns to the

af orenenti oned step SP3 w thout rene 'Eg the data wwith
Continuously in step SP11. the CPU 51

fyl ng

|

ci des whet her

[_not_the dat a_

wite flagB7F 1htic Rik(jtFike thg) Ohetrbe iselmctepla FRMAIYndAY ta Moal] = 1
to j) cone

‘signlfying that the block data BLKjlI (j = 1 to

in the memory parts Ml to Mj, then the CPU §1 abandons
the received unit block data and returns to the step
SP3.

Further, if an affirmative result is obtained in
the etep‘SPG, this signifying that there is the memory
part Mj (j = 1 to j) in which the unit block data BLKI
to BLK4 were written from the updated information
memory during a past holding time, fhen the CPU 51 goes
to step SP8 to rewfite the holding.time data "50”" in

the fimer daia T™3i (§j =1 to j) of the memory érea.

thus a write of the newly received unit block data BLK1

to BLK4 in the memory area is reserved in state.
When such reserved state comes into existéhce. the

CPU §1 goes to step SP9 and decidés whether or not a

data write flag Fji (§j =1 to §j, 1 = 1 to 4)
eorfesponding to a value i of the block No. data is “0~
according to the block No. data Dpy, (i = 1 to 4)
included in the currently received unit block data Bij

(§ =1 to 4) in the selected memory part Mj (j = 1 ¢to

iy,

Here, if an affirmative result is obtained, this

i, i =1

to 4) has not been written in a memory area of the
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all to alogic "1" level. Here, if a negative ¥esult is_ofbtaln
this slgnifying that all the unit block data BLK1, B K28 FEB RS BLK
not | oaded in the data nmenory MEMfrom the informagipn card 4 in | :
- communi cation currently, then the CPU 61 returns t@ the step SP3 and

bd,
1 are

prepares for the process to execute for receiving
not yet received and witing in the datg4nennry VEM

block No. i, then the CPU §1 goes to siep SP10 to write
the currently received unit block data in the block
data memory area of the block No. i, and sets "1” to

the data write flag Fji. Thus the CPU 51 is capable of

keeping the currently received unit block data BLKi (i

1 to 4) Qritten in the memory area selected for the
sent information card 4.

On the other'h;nd. if a negative result is
obtained in step SP9, this signifying that the same
ylock data of the same information c¢card has already
been written in the seleéted memory area, then the CPU
51 returﬁs to the aforementioned step SP3 without
renewing the data writing.

Continuously in step SPI1, the CPU 51 decides
whether or not the data write flags Fjl to Fj4 (j =1

to j) of the selected memory part Mi:(j = 1 to j) come

- all to a loglie "1" level.
Hefe. if a negative result is obtained, this

stgnitying that all the unit bloe¢ck data BLKI, BLKZ2,

-BLK8, BLK{ are not loaded in the data memory MEM from

the information card 4 in communication currently, then
the CPU 61 returns to the step SP3 and prepares for the
process to execute for recelving the unit block datu

not yet recelved and writing in the data memory MEM.

.1‘-?%



55 Then, it an affirmative result is obtained in step [T ~ETES—
signifying that all the unit block data BLK1. BLK2. BLK3, éﬁﬁzjgéﬁﬁaﬁgéﬁi
| oaded in the data nenory MEMfromthe information card 4 gufrently 1n
comnuni cation, then the block data have been synthesized conpl B8dFES 1997
In this case the CPU 51 goes to next step SPI2 to transmtj tthe synthesi zed
frame data to the data transmssion cir

sgit 54, and then rjeturns to-the
af orenenti oned step SP3, thus waiting for-arrival of
Thea,

It an affirmative result is obtained in step
SPIL, this signifying that all the unit block data

BLK1, BLK2, BLK3, BLK{ could be loaded in the data
memory MEM (rom the information card { currently in

communication, then the block data have been

syntheslized completely.

In this case the CPU §1 goes to next step SPI2 to
trensmit the synthesized frame data to the data
trtnsmissl&n cirecutlt 54. and then returns to\fhe

eforementioned step SP8, thus waiting (or arrivel of

new unit block date.

In the configuration qt Fig. 21 and Pig. 22, the
CPU 61 affirms the new block data whenever inputted .in
the.step SpP4, ensures-th;t no data error arises in the
step SP§S, and then selects the corresponding memory
arese when there is present the data of the same card

No. as thg received card No. in the deta memory MEM

(steps SP6, SP8). Then, as observing a content.of the

dsta write flag Fji of the same bloek No. as that of
the unit block datea received in the selected memory
part Mj, the unit block datfa regclied currently is

written (steps SP8, SP10) when the data has not been

written, and the data recelived newly Is abandoned when

the dats has already been written.

v



new unit bl ock dat a. In the configuration of Fi g.R-- LM@N&S}EET
t he CPU 61 affirms the new bl ock data whenever inputtled in the ste
SP4, ensures that no data error arises in the step S ap @ RERMISEI dctjs
t he correspondi ng nmenory area when there is present tjhe data of the dane
card No. as the received card No. in the data nmenory iMJ )

SP&). Then, as observing a content of the . data witefflag F | of the cdne
bl ock No. as that of the unit block Bfta received In the selected nenory

part M. the unit-block data received currently is witten (steps SP$.
SPIQ when ttﬁ“ da.tawltleax? ?\t bdeata of the same card No. as that

card No. DNo of the received unit block data has not

been written in the daia memory MEM, the space memory

part Mj (§j = 1 to 3) is selected and the received unit
bloek data is written in the memory part, Sut when

there is no space memory area.present. the b{ock data
recejved currently is gbandoned instead of writing in

the date memory MEM.

N

For the card No. data DN0 of the unit block data

thus received, when one frame of, tﬁat is, four block

data are all written in the data memory MEM, this being
affirmed by the datg write flag Fji (step SPl1l), =a
synthesis of the received block data.is éidsed.
According to the above—described consfruction,
when an inéormation card eomprisiﬁg a plurality of
block data in'bloéiiné is transmitted sequentially from

a plurality of the information cards 4, these will be

synthesized to realize the received information data

securely.

(8) Other Embodiments o

{6-1) In the embodiment given in Fig. 18 and Fig. 19,
the description has referred to & case where the header

data H having a security data each are put to the unit



written, and the data received newy is abandoned when

al ready been witten.
when the data of the same card No. as that

menory part M} (j =1 to 3) is selected and the received

e e
M B kS 33Rce

unit

t card No. EIerf}
unit block data has not been witten in the data menory

57

block data BLK1

to BLK{ comprising the c¢card No. data

Dyg- the block dats DATAR, to DATAg,, the block No.
data DBNl-to DBN( and fhe error detection code data
Doper t© DCRC(‘ which are transmitted as one frame of
frame date FRM, however.'the security data mey be put

in the card No. data DN° to transmission instead of

puttlnq'the security data in the header data H or in
addition thereto.

{(6-2) In the above-described embodiment, the case where

this invehtioi is applied to the information card is
deseribed, however, this invention is not necessarily
limited thgreto. and in shgrt the invention may be
applied exten#lvely to a'eas; where the intormatlbn

data is read from an ;ntormation source sending the

fnformation data repeatedly.

(6-3) In the case of embodiment of flz. 14, the master

clock CLK has three stages divided == the 1/2 divider

elreults 88, 8% and 90, however, the dividing ratio is

not necessarily limited thereto, and hence may be

modifled as occasion demands.

Further, powers 0 to 31 and the value x of the

power coeffleclent elrcuit 87 may be moditléd'us



black data is witten in the memory part, but when there i's no space
menory area present, the block data received currently is abandoned
instead of witing in the data nmenory MEM For the card No data

Dierr] of the unit block data thus received, when one frarff e 4 «TsQi TSET
four block data are all witten in the data nenory MEM th'~§d*l§éf nffh—*‘ s
affirnmed by the data wite flag Fji (steg SP11l), a synthesjsj of t he

recei ved bl ock data is closed. According to the above} des28 BER 1997
constructé@eas ivher ennrdd or mati on card conprising a plural]tly of block
data in blocking is transmtted sequentially from '

(6-4¢) In the case of embodiment of Fig. 14, a
conversion arithmetic operation from the feedback data
S§24A and S24B into the phase comparison signals §22A
and 822B 1s carried out by hard means, however, ;his
may be carried out by soft means otherwise.

While there has been described in connection ﬁlth
the preferred embodlmeat of the Invention, it will be
obvious to those skilled ip the art that various
changes and modifications may be made therein without
departing from the invention, and it is aimed,
therefore, to cover in the uppehded.elaims all such
changes and modifications as fall with!a the true

spirit and scope of the invention.



a plurality of the information cards 4, these will be synthesized to t
realize the received infornmation data securely. (6) QO her Enbodinents
(6-1) In the enbodinent given in Fig. 18 and Fig. 19, j on has

referred to a case where the header data H having a sebTummﬂldata each are
Ay |

put to the unit l’!m!””,!””m _
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WHAT IS CLAIMED 1IS:

1. A data transfer system comprising at least one

(1)

4
portable devigJ and at least one outside reading device

whereby information is transmitted from said portable

device to said outside reading device,

4)
sefd portable device comprising:

first memory meaJ§1%or storing said iﬂformation
which eomprisés a plurality of data blocks, each of
;aid data blocks comprisipg at least an information
data, a block identification data and an error check

data;

. {(4B) _
transmitting means for transmitting said

information to safd outside rgadlng deviék)wherein each
of said data blocks is a2 unit of data transmission; and
said outside reading devity comprising:
receiving meégg for receiving said data blocks
transmitted by said portable device;

(50a,50B)
error checking means for error checking and/or

ave,

corvrecting satd data blocks with sajid error check data;

(53)
second memory means for storing said data blocks

when satd data block is obtained with no error; and
: (51) o
data processing means for reading said data blocks

from said second memory means after all of said data

blocks otsah%ortable devigg are stored in said second




57 block data BLKi to BLK4 cOnﬁrising the card No. data Derr], the block

dat a DATA[err] to DATA[err], the block No. data DBNIto Dl err] and+he—
error detection code data DCRCI to D c which are transmtted as on '
frame of

frame data FRM however, the security data may b ‘W“““ ﬁﬂ!“““ ,
card No. data DN to transm ssion Instead of putting the xu [ ,
the header data Hor in addition theregg. (6-2) Inthe * °
above-d. descri bed enbodi nent, the case ere

memory means and f{or

processing said data blocks read.

2. A date transfer sysfem according to claim 1,

wherein each of said date blocks further comprises a

portable'deviee identilication data for identifying

said portihle device.

s. A data transfer system according to c¢laim 2,

(53)
wherein caid second memory means has memory area for

plurality of said portable devices.

4. A data transfer system according to claim 1,
_ (51) '
wherein said data processing means reads said data

_ (53) :
blocks from said second memory only when all of said

(4)
data blocks of the portable device are stfored

{53)
second memory means

in said

in a predetermined time period. -

5. A data transfer system according to c¢laim 1,
(4) :
wherein said portable device further comprises,

(16,17) .
he&ﬁer adding means for adding header data to each

of seid data blocks whereby a.set of said date block

and said header data is a unit of the data

transmission.




this invention is applied to the information card is “m
this invention is not necessarily linmited thereto, andﬂm ﬂ m‘m
i nvention may be applied extensively to a case where t afo¥ Nt i on *dat a
is read froman informati on source sending the information data
repeat edl y. (6-3) In the case of enbodi nent of Plg. 14. the master
clock CLK has three stages divided theg}/2 divider <circuits 88, 88 and
90, howevef;, thet datdi hgamatlier i syshem rocossks i hg kitnilteeds t henet o, and
hence may be nodified as occasi on demands.

.portable device and at least one outside reading device

whereby iﬁformation is transmitted from said portable
device to said outside reading devicg,

said portable device comprising:

first memory means for storing said information
which comprises a plur;lity.ot data blocks;

adding means for adding a device identification
datea tolidentify seaid porteble device, a block
ldgntitication data to. identify sald.data biock and an
error check data to check and/or correct daia error to
each of said data blocks;

transmitting means for transmitting said
information to said outside reading device wherein each
of sets of sajd data block, said device identification
data, said block idgntification data and said error
cheok data is a unit of data transmission; and

said outside rgading device comprising:

receiving means for Eeceiving_sﬁid data blocks
transmitted by said portable device;

error checking means for error checking and/or
correcting said data Slocks with said error check data;

second memory means for storing said data blocks

when said data block is obtained with no error; and

REPLACEMENT %zzmg
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Fur t-her, powers O to 31 and the value x or the power coefficient circuit
87 may be nodified as

\-%§L\ix§zﬁgéilk\\
demands. (6-4) In the case of enbodi nent of Fig. eonversi 0
arithmetic operation fromthe feedback data 824A and SZFI” 'M ’”ﬁ 'fff

conmpari son signals S22A
62
said data blocks

data processing means f{or reading

from said second memory means after all of said data

blocks of a portable device are stored in said second

memory means and for processing said data blocks read.

T. A portable device for storing and transmitting

information date to at least one outside reading device

ecomprising:

memory means for storing said

information which

comprises a plurality of deta Blocks. each of said data

"bloeks comprising an'into:mution'data. a device

identification data to identify said portable device, a

block identification data to identify said data dlock

and an error check data to check and/or correct data

error and

transmitting means for transmitting said

intormation to said outside device wherein each of said

data blocks is a unit of data transmission.

8. A data transfer system comprising at least one

portable device and at least one outside reading device

whereby an information signal is transmifted from said

portable device to said outside reading device:

gsaid portable device comprising:

PN

REPLACEMENT SHEET
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and S22B is carried out by hard neans, however, this

: , W by
soft means ot her w-se. Wil e there has been descri A connection-
with the preferred enbodi nent of the Invention, It wl \ﬁ\
those skilled In the art that various changes and rmd “ﬁﬁt\
made therein without departing fromthe Invention, S i H'ed

therefore, to cover In the appended cl &8ns all such changes and

nodi fl catl ons as fall vvithip the true SEII’I'[ and scope of the I nvention.
memory means or storing aid information signal;

and

transmitting means for transmitting said

intormation signal to said outside device, and

said outside reading device comprising:

receiving means for receiving said information

signal transmitted by said portable device;

analogue to digital converter means for sampling

and converting said intorm;tion signal to a digital

informat.on signal;

digital band pass filter means for filtering said

digital information signal, said digitalhband pass

filter means having a passing frequency band
corresponding to &ata rate of said information signal;
| phase locked ioop.circuit means for'generatiﬁg
output pulses which are synchronous with said digital
“informetion signal tllterea by said digital band pass
filter means whereby said output pulses #Ee supplied to

said analogue to digital converter means and said

digital band pass filter means as driving clock pulses.

9. A data transfer system_ucbording to ¢laim 8,

wherein said phase locked loop circuit means comprises:

oscillator means for generating a master clock

REPLACEMENT SHEET
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WHAT IS CLAIMED.1S: 1. A data transfer system conpri si ngW

(4) (1 portable device and at |east one outside reading dewﬁ
information is transnitted fromsaid portable device to sa "I

readi ng devi ce, o (4) said portable device ton‘prusmm””m

(11) first menory neans for storing said Information which conprises
a plurality of (l:Iata bl ocks, each of 64 e
signa

dividing counter means for dividing said master

clock signal and for generating a plurality of eclock

signals each of which has a different frequency;

multiplexer means for selectiné one of said clock

signals;

means for receiving the selected one of said clock

signals and for raising the trequeﬂcy of said selected

one of said clock signals to the Nth power so that

frequency-raised clock signal is generated; and

phase comparator means for pﬁase—comparatiné said
frequency-raised clock signal and said digital
information signal filtered by said digital band pas§
filter means and for generating a control signal
accordinf to the comparison result wherein said control

signal controls said multiplexer means and determines

the number N.




sai d data bl ocks conprising at |east an information data, a bl ock :

| dentification data and an error check data; (4B)
transmtting neans for transmtting said information to said outside
readi ng devi ce)wherein each of said data blocks Is a unit of data
transm ssi on; and sai d outside reading devi ia conprising:

(5) recei ving neans-for rﬁﬁ'ﬂv‘fﬁ'@gfﬁﬁl %@@E@I ocks transmtted by
- said portabl e device; QA, SOB) error checking
means for A4 PRacheolf I?(g;mrygit SELOSUNE ecting said data blocks with said
error cheCk datq, (53) second nmenory neans for

storing said dahaghliQCkSranster system tor transmitting

L]

4 .
information from a portable devié)lto at least one
. - (1) (4

outgside reading device,the portable device having first

(11) ' .
memory, the tirst memory storing the intormation which
comprises a plurality of data blocks involving an error

(1)

check deatsa, the outside reading devxce reading the data

blocks corrected by the error check data which is _f}

transmitted from the portable device.

(Fig. 4)
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when said data block is obtained with no error; and

(51) data processing neans for reading said daté bl ocks fromsaid
second nenory neans after all of said data - said (4)
bl ocks of portabl e device are stored in said second _ :
X | 8FEB971 I 28EEB1997
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menory nmeans and for processing said dala bl ocks read. 2.

transfer systemaccording to claiml,

further conprises a portable device identification data-

satd portabl e device.

3.
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A dat a

wherei n each of said data bl ocks

[ or

i denti fying

A data transfer systemaccording to claim 2,
(53) wherein said second nenory neans has nenory area for a plurality of
sai d portabl e devices.
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C 4
(51)
(53)
(4)
(53)

3/1

5 .

A data transfer systemaccording to claiml1,
wherein said data processing neans reads said data
bl ocks from said second nenory only when al
data bl ocks of the portable device are stored in said
second nmenory neans in a predeterm ned tine period.
transfer system according to claiml.

wherein said portabl e device further conprises.

header addi ng neans for addi ng header data to each
sai d data bl ocks whereby a set of said data bl ock

(16, 17)

-

of said
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and said header data is a unit of the data transm ssion. 6
A data transfer systemconprising at |east one .portable device and at
| east one outside reading device whereby information is transmtted from

said portable device to said outside reading device, sai d portable
~ device conprising:

4/15
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first menory neans for storing said Information which conprises a
pliurality of data bl ocks; addi ng neans for adding a device
identification data to identify said portable device, a block
Identification data to identify said data block and an error check data to
check and/or correct data error to each of said data bl ocks;
transmtting nmeans for transmtting said Information to said outside
readi ng devi ce wherein each of sets of said data bl ock, said device
I dentification data; said block Identification data and said error
check data is a unit of data transm sss,ow,z.land
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sai d outside reading devi ce conpri si ng: recei ving neans for
rece|V|ng sai d data bl ocks transmtted by said portabl e device;
error checking nmeans for error checking and/or correcting said data

bl ocks with said error check dat a; . second nenory neans for storing
sai d data bl ocks when said data bl o6 15s obtained with no error: an.d
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from said second

I nformation data to at

readi ng said data bl ocks
of said data bl ocks of a portable device are stored

q
28 FEB 1997

r

data processi ng neans for
A portable device for storing-and transmtting

in said second nenory nmeans and for processing said data bl ocks read.
I'east one outside reading device 'conprising:
g ompris! N

menory nmeans after al

62
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mepory -means for storing said information which conprises a plurality of
data bl ocks, each of said data blocks conprising an information data, a
device identification data to identify said portable device, a block
identification data to identify said data block and an error check data to

check and/or correct data error and transm tting nmeans for
transmtting said I nformation to saég g)ut5| de deV| ce wherein each of said
data blocks is a unit of data trans }

A data transfer system
conprising at |east one :
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port &bl e device and at | east one outside readi ng device whereby an
portabl e device to said

Fnformation signa

out si de readi ng devi ce:

is transmtted fromsaid

sai d portabl e device conprising:
63 ~ menory nmeans for storing said information S|gnal and
transmtting nmeans for transmtting said
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I nformation signal to said outside device, and sai d outside reading
dévi ce conpri si ng: receiving nmeans for receiving said information
signal transmtted by said portabl e device; anal ogue to digital
converter neans for sanpling and converting said information signal to a
digital information signal; digital band pass filter nmeans for
filtering said digital information signal, said digital band pass filter
means' havi ng a passi ng frequency band corresponding to data rate of said
i.nformation signal; phase | ocked | oop circuit means for generating

10/15

FIG15A

FIG15B

FIGASC

FIG15D
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out put pul ses which are synchronous with said digital information signal
filtered by said digital band pass filter nmeans whereby said output pul ses
are supplied to said analogue to digital converter neans and said digital

band pass filter means as driving clock pul ses. 9. A data transfer
system according to claim8, wherein said phase | ocked | oop circuit neans
conpri ses: oscil | ator neans fon/géneratlng a master clock
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11111140000

111111 1121121172 itii
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