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BACKGROUND OF THE INVENTION

Y

< 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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itnformation signal generation circuit 4C in a

bearing the information card 4 as an.identification
card or freight with the information card 4 sticked
thereon as a tag.

Proposed hitherto as the intormation card 4
applicable to such information card reaﬁing system. is

that in which a dipole antenna 4B sticked on a

substrate 4A so as to form a part of wiring pattern, an §

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

of the dipole antenna 4B is adjusted according to the

informatl#n signal generated in the information signal ? {
generation circuit 4C, 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 §4
sending baek 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 an
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

\aced :

. //,,///”////////
2 “‘i\i\\\\\\\\\\\\\\\\\\\\\\




T L 4

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 fieid effect
transistor.

The impedance variahie circuit 14 is connected
between a pair of feediqg'point t?rminals T1 and T2 of
the dipole antenna 43, and. thus when the 1ntormaiioq
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 T3, which %g ready £§r controlling an
impedance at the teediné point of the dipole antenna 4B
continuously at all times according to the information
data S1.°

An intrinsic ID code is aésigned to fhe
information card 4 in the information memory 11,'£hus

the information reader 1 réading en information data

/ )
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ineorpornied ih the information card 4 upon identifyipg
the ID code.

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
fnformation card 4.

Bilthe way, the data transmission rate of the
answer information signal W2 is determined on an
oscillation frequency in the c¢lock oscillation circuit
12 of the information signal generation circuit 4C, and
the oscillation frequency fluctuates inevitably to a
ireat 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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information card 4, and-thus a circuit of CR oscillator
construction susceptible to ambiept tempernfure
practically is applied thereto, therefore a fluctuation
in oscillation freqpency 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 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 Ilmore;cent famp or the l}ke. 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

signal W1 and othefs, and the signal level of these

noise components becomes so high_inevitahly as compared
with the answer request signal W2 obtainable

-practically as a reflected wave from the information
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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 device canneot
be transmittedr |

Another object of this invention is to provide a

data transfer system in which the information data
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transmitted from the portable device returned lo'a
normal state irresﬁective of sucﬁ state where a'part of
information Aata loaded iﬁ jhe portahie,device cannot be
transmitted.

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

The foregoing objects and other objects of the
invention have been achieved by fhe provision of a d;ta
transfer system thch comprises at least one portable
device and at least one outside reading device whereby
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, ﬁ_!loek identification data and an
error check data; tf&nsmitting means for transmitting
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

portable device; error checking means for error
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-cheeking and/or correcting the data blocks with the L

error check data; second ﬁemory means for storing the
data blocks when the data blocks is obtained with no
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 ; slbck diagram representing a

-
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construction of information card;

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

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.

.33

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;
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Fig. 18 is a signal waveform diagr#m serving for
1llustration of a phase detecting operation in-@
counting circuit 75.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
illustration of a moving operation of the phase
comparison operation range;

Fig. 16 is a block diagram representing a detailed

configuration of a numerical controlling oscillation

circuit 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 Qn 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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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 circuit 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 circuilt 27 comprising a voltage

"eontrol type osqillation'eircuit 23, an amplifier

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
aﬁplitic#tion output S2 from the sénding antenna.s as
the answer request sigﬁa! wi.

As shown in Fig. 4 with like reterence characters

given to like parts of Fig. 2, in the information card
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4 of this embodiment, ; transmission information data
of_the information memory 11 is added with a 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
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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:

S13A = K,,sin ot cee (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 .. (2)

Then, as given in the following eqﬁgtion:

812 = K,sin (o + a)t ... (3)
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the receiving amplification signal S12 can be expressed’
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 phase shift
nmouni & 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
K, ,K - |
=—JEL—£{cos at — cos (2 + @)t} ... (4)
2
"S14B
= S18B N S12

Kiscos ot N Kzsin (o + a)t f—;—_____~________
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=———{(sinat + sin(20 + @)t} ... (5)

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,
2r ...

On the other hand, in the case of fiLter_output

S1SB, while the signal level becomes maximized when the
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filter output S15A comes to tﬁe null point phase, that
is, at = m/2, 3%r2, 5W/2, ..., it changes to the null
point at the phase where the'ti{ter output S16A is

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

Since the filtef outputs S15A and S16B present a
complementary change.as describeh. from selecting the
fiiter output S15A or S15B whichever larger in signal
level, it can be loaded into. the answer signal
proeessing ecircuit 6 as an effective receiving signal
in the state where the answer request signal W2 does
not come to a low signal level at the null point or
thereabouts at ali points in time.

The high-pass filters 36A and 36B remove
disturbance noises of DC to several [k Hz] included in
the filter outputs S15A and S15B.

In this connection, the disturbance noise jn
direct current component arises practically when the
answer request signal W1 sent from the sending antenna
$ of the information reader 1 is reflected by a still
matter (wgll for éxample) and then arrives at the
receiving antenna §. Further such disturbance noises
of DC to several (k Hz] arises whéﬁ.the information

card 4 is moved.

Thus the disturbance noiées arising in these low
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frequency domains is removéd_irom filter outputs S16A
and 8163 of the high—pass filters 36A and 36B, and such
filter outputs are fed to low—-pass filters 38A and 38B
through amplifier circuits 87A 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
ffom 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

™ :.’:.-.1"-.*.':.-".—.-;.—_-_'. B e T
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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 circuits 40A and 4oB.lan

operating clock of the digital band-pass filters 41A
And 41B, and a point in time of zero c¢rossing detection
of the zero crossing detection circuits 42A and 42B are

controlled bi PLL output pulses S21A and S21B

obtainable ihrough the PLL c¢ircuit parts 43A and 43B,

thus even if frequencies of the information data signal

components S17A and S17B fluctuate 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 203 of the zero

crossing detection circuits 42A and 42B with a phasé
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comparison signal S§22A and SzzB-obtaiﬁable in numerical
controliing oscillation ci}euits 45A and 45B through
phase comparator circuits 44A and-443. coﬁvert phase
error signals S28A and S23B info feedback data S24A and.
S24B through diéital signal processing circuits 46A and
4GB,Iand conftrol oscillation frequencies of the.
numerical controlling oscillation circuits 45A and 45B
so that the phase error sizn;ls S823A and S23B will be

ol el

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
-SZSB 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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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 6§52 6! RAM
(random access memory) construction where necessary,
send then as a transmission data S31 through a data
t;angfer circuit 54, and ;lso send as a display data
$§32 through a dispiay fnputloutpu; c;rcuit 55.

In the configura;ion 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;
eaqh 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 circuits 21B,. and then the next procesé ensueg.

Thus, even if a distance between the information

\
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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 leve} can be loaded at all times from either
one of the first sequence answer signal loading ecircuit
21A or the second sequence #nswer signal loading
cireuit 21B b& utilizing a differeﬁce 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
§ontiguration of the analog/digital converter circuit
40A, the digital band-pass filter 41A, the zero
crossing detection c¢ircuit 42A, the PLL e¢ircuit part
43A, and the analog/digital converfer circuit 40B, the
digital band-pass filter 41B, the zero crossing
detection eircuit 42B, the PLL e¢ircuit part 43B, the
PLL c¢ircuit ﬁart 43A can be locked to a frequency of
the information data in a short period of time through
a simple construction by utilizing a flafing state of
the oscillation frequency obtainabie at the time of
self-running.

Further Eecondly. in this emgodiment, since the
PLL ec¢ircuit parts 43A and 433 operafte for high~speed

locking, a PLL'fallowint operation uses a further

__/_/ .
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high~speed construction.
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Then thirdly, in this embodiment, in consideration
of the data transmission rate fluctuating sharply in f%
the information card 4, the construeﬁion is such that
the transmission data is transmitted through bloecking
s0 as to avoid effectively the influence to be exerted -i
thereon.

Fourthly, still furthe;, 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 Cirecuit into Int;rmﬁtfon Data Signal.
Component
As déscribed hereinbefore.lthe information card as
shown in Fig. 4 has been miniaturized and simfli!ied as
a whole by applyingﬂtﬁat.of CR oscillator construction
as the clock oscillation circuit 12, ﬁowever,'the ciock _ %
'oscillgtion eircuit.lz of CR ogscillator conmstruction is

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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and the 2T term data Dy,n included in the information
data signal components S17A and SI7B obtained 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 10 times or so.

Thus when the information datﬁ signal components

SI7TA and S17B having a specific one frequency out of a

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

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
40B, and then the digital conversion oﬁtputs S18A. and
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 havigé the 17 term
data-DlT and the 2T term data Dzr extractgdi

The digital band-pass filters 41A and 41B are
constructed of a finite impulse r;aponse (FIR) ecircuit
of non-cyclic configuration, and the digital conversion
outputs S18A and SiSB are fed to first stage to eighth
stage delay circuits 61A to €1H connected

longitudinally as shown'in Fig. &.
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The first stage to the eighth stage deiay circuits
61A tolOIH comprise a fllp-~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 a multiplication 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.




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

determined on frequencies of the PLL pulses S21A and

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

with the 1T and the 2T term data Dy and Dyp, the 1T
and the 2T term data DlT and Dzr can be extracted and
sent to the zero crossing detection circuits 42A and
42B as shown In Fig. 3 as the filter outputs SI19A and
S19B, thereby keiping 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 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 posi;ion of the 1T and the 2T
term da;g'DlT and DZT as indi;ated by a full line in
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

S e
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thus actuates the numerical 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 card 4 currently in communication as
indicated'by a broken line in Pig. 9, and comes to a

scanning 6peration for leading them into the PLL
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circuit parts 43A and 48B, thus causing the PLL circuit

parts 43A and 43B to be locked to the IT and the 2T

term data DIT and DzT'

The above state is maintained as long as the

answer information signal W2 arrives from the

information card 4 currently in communication, and thus

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

term data DlT and DzT of the information card 4

disperses sharply, it can securely be searched and fed

intb'the CPU §1 through the data code circuits 50A and

§0B.

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

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 change of

the bit data 2s shown in Fig. 10(A), a ringing can be

kept from arising.

In this connection, where the band-pass filter is

constructed of FIR of a non—-cyeclic circuit
configuration, from increasing the number of.stages dt

the delay ¢ircuits connected longitudinally, a ringing

. Been Replaced
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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 zero 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

SRS E———
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-and the second comparison input CM2 is higher than a ii

positive reference value "+X*, as;

CM1 > 0 and CM2 > +X — +1 e.. (8) R

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 ' fj
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

'mkmw —

i

18
!



42A and 42B, as shown in Fig. 12(B), if t‘he.'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)'if 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 szoA and S20B
transiting to the signal level "+1" or "-1" at the
timing when the second compaflson input CMQ exceeds the
positive reference value "+X* or the negative refereﬁce.

value "-X".
-
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On the other hand, if the first and the second
comparison inputs CMl and CM2 are subjected to an
influence of a-tertiafy harmonice c;mponent to eross the
;ero 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 timiné 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
full 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
circuits 42A and 42B have waveforms as shown.in Fig.
13(A), this signals are provided to a counting circﬁit

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

e
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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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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 8§44 coming in "-7", "-§7, "-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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counting circuit 75 having a narrow range of counting
and a previous value signal S48 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
signils S23A and S238B 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 positién is assigned
to the phase er?or cohversion circuit 77 as the.

- previous va!ﬁé in the éoﬂvérsion value table.TABLE of

e

Fig. 18, and if the current value 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,
.—gn, mege

ﬂ_l”

. , "+1”, "+8", *+5", "+7" accordingly thereto.
Accordingly, ﬁs 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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signal S44, therefore the phase error conversion
circuit 77 may send numeric values "-5", "~8» = wioq~

S the phase error signals S23A and S23B.

In addition thgreto. when & counting of the

e e e 108

counting circuit 75 exceeds a maximum value "7" to
return fo a minimum “0", the current value conversion

ecirecuit 76 converts the counting signal Sls'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 error 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 signa{s sisa 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;

operation, where a numeric value ”"+9” is held in the

previous value holding cirecuit 78, as shown in Fig. !

15(B), as the phase error signdls S§23A and S23B, the

A ey

next phase cpmparison 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

35 L
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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 "+15".

Then, as a result of phase co@parison operation in
the range of Fig. 15{(A), when a numeric value "-§” is
held in the previous value ho!ding'cifcuit 78,.as Ahown
in Fig. 18(C), fhe phase cbmp;rator 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 "-13" as shown
in Fig. 15(D), then when the counting circuit 78 sends
the counting signal S43 of values "0” to "7” in tﬁe
ensuing.phase comparison 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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“-7" accordingly thereto.

Thus in the phase comparator c¢ircuits 44A and 44B,
even in case a phase cqmpar!son result of the same |
count value is obtained as ;he counting signal S43 of
the counting circuit 75, the ?nsuing_phase comparison
operation can be ;oved-to 'Y ph;se 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 sighgls S23A and S23B
which can be obtained in result.

When subjecting the numeficaj controlling
oscillation circuits 46A and 45B to a numerical control
through the 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
realizing a stable PLL leading ope;ation.

The phase error signals S23A and S23B of th;
comparator circuits 44A and 44B are subjecfed to a
predetermined weighting in a primary weighting cirecuit

81 of the digital signal processing circujts 46A and
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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 value 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

TORTPNRY TP 0N
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S24A and S24B to the numerical contro[ling circuit 85,
and generates a corresponding 7—bij numerical
controlling signal S50. .

The_numerical controlling signal S60 feeds a Zfbit
numerical signal SS50A to Q selector 86, an@ also feeds
a 85~-bit power signal t§ a power coefficient circuit 87.

The selector 86 receives a m#ster eloeck CLK on an
input end (96 - 127), receives a 1/2 divided clock 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 ¢lock CLK4 obtained from
dividing the 1/2 divided c¢lock CLK2 jn a 1/2 divider
ecircuit 89 on an input end (32 - 63), and further
receives a 1/8 divided clock CLKS8 obtained from
dividing the 1/4 divided clock CLK4B in a 1/2 divider
circuit sh on an input end (¢ - 81).

Thus the master clock CLK, the 1/2 divided clock

CLK2, the 1/4 dividqd_clock CLK4 and the 1/8 divided

clock CLK8 inputted to the selector 86 are selected by

the numerical signal S60A, and provided to the power
coefficient eircuit 87 as a selection oufput S61.

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

32nd root of 2, as:

eite o v Rane e~ bes e Aiya e et tR < eem
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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 fesdbaok “/sz;%s;tﬁ;
"
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in the firgt range, or numeric¢ values “0° to "31", the
numerical eontfolling cireuit 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 CLK8 to the power coeifieient.eircuiﬁ 87 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:
t = xM .1, | el (18)

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 shown in Fig. 17, in the first range N =

"0" to "31", the numerical controlling'oseiiiiiiggﬂ’ﬂﬂfﬂﬂ,ﬂ,——
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ecircuits 45A and 45B may realize a change covering one
octave troh 1;0 to 2in in expan;ntial function
separately by 32 stages (having a step of about 1.03
times) as the frequency f of a puise train signal of
the phase comparison signals S22A and S§22B.

Further, whén values of the feedback data S24A and
§2438 b;come 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.

| 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 cgﬁnze in 32 sthgeé represented by the
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 2 4f, frequency.

Likewise, when the feedback data S24A and S24B
come within the third range or numerié 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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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

S23A end S23B become influential according as a

S
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frequency of the received 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
tluctuation 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 information 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,.DATAnz, DATAgq and |

DATAp, respectively, 2 bytes of block No. data bBNl'
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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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As 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

eireuit 6, 1if a signal level of thg_answer ihformation

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 BLKI 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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information and hence are abandoned, and a reception of

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.

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

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

unit block data BLK1l to BLK4 are transmitted

-

continuously; it 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 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.

_‘_—_'_’_______,_._'_———————-—,‘
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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

.—————‘—/_'_'—'_’_‘/,
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information reader 1 loads it into a date memory MEM
{Fig. 21) provided on the working hemor} §2 by the CPU
§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, ... BLKj1 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, TM2, ... 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

§ BLKI1 to BLK14, BLK2[ to BLK2d, ... BLKjl to BLKj4 are
. Written togetﬁer wﬁth the data write flags Fli to F14;

F21 to F24, ... Fjl to Fj4, thereby tqrming control

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

L
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memory MEM, that is, the timer data TML, TM2, ... TMj,

the data write flags F11 to F14.WF21 to fz4. ... Fil to
Fjd4 in step SP2, thereby writing logic "0” data.

Then in step SP3, the CPU §1 decides whether or
not a data synihesis permission signal CS is logie "1%,
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 logie "1;'(relensing data
synthesizing process from inhkbition).

In the case of this emﬁodiment, the data synthesis

permission signal CS is provided to the CPU 51

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

tevel changed as occasion demands, the unit block datsa

recejved hew!y are written in the'dhta memory MEM to
inhibit the synthesis, ﬁnd data having been written in
the data memory MEM so far may all be abandoned.

When an attifmative result is obtaiped in step

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

50 , ‘This Sheet Has Been R
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CPU §1 as the decode output S30A or S30B from the &ata
decoder circuit 50A or 50B.

The CPU §1 then executes a decision of the step
SP4 according to the header data_ﬁ put to the unit
block data BLK1l to BLK4.

Here, when an attirﬁative result is obtained, the
CPU §1 decides whether or not an error is found om the

data in step SPS according to the error detection code

data Dopoy t© Dopoy (Fig. 18) of the unit block 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




to TMj of the selected memory part as described below
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 M1l to M;j.

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 space memory area, thus the state

i sueh that a write of the received unit block data

has been reserved.

Tﬁe timer data TMj is counted .down by clock pulse
with predetermined Ireéueney so as to in this
eﬁbodiment bg counted down by 50 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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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 frém 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 memory part Mj (i =1 to
i).
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

D
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block No. i, then the CPU 51 goes to step SP10 to write
the currently received uni; 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 the
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 SPS without
renewing the data writing.

Continuously in step SP11, the CPU §1 decides
whether or not the data write flags Fjl to Fid4 (§ = 1
to j) of the selected memory part Mj (j =1 to j) come
- all to a logie "1" level.

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 writing in the data memory MEM.

e

.




Then, if an affirmative result is obteined in step
SP11, this signifying that all the unit block data
B_Lxl. BLK2, BLK3, BLK4 could be l_o.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). ?hen. 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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Then, when the data of the same card No. as that
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 ﬁemory 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 (steplSPII), a
synthesis of the received bloek data is closed.

According to the above~described constfuction;
when an informatfon card comprising a plurality of
biock data gn'blocking is transmitted sequentially from
2 plurality of the intdrmation 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,
fhe description has referred fo a case where the header

data H having a security data each are put to the unit
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block data BLKI to BLK4 comprising the card No. data
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 ¢ard No. data DNo to transmission instead of

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’*”””'
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occasion demands.

(6-4) In the case of emSodiment.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
deperting from the invention, and it is Aiméd.
therefore, to cover in the appended claims all such
changes and modlficafions ag fall within the true

spirit and scope of the invention.
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WHAT [S CLAIMED IS:

1. A 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 comprising:

(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 pn!t of date transmission; and

said outside reading devidy comprising:

(5)
receiving means for receiving said data blocks

transmitted by said portable device;

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

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

(51) '
data processing means for reading said data bloeks

from said second memory means after all of said data

blocks ofsau%ortahle devig? are stored in said second

dsecend
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- memory means and for processing said data blocks read.

2. A data transfer system according to 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.
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6. A data transfer sttem comprising at least one
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
3 identification data to identify said data block and an
error check data to check and/or correet data error to
x 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 daga is & unit otﬁdata transmission; and _%
% said outside-rgading deviee comprising:

receiving means for receiving gaid dat; blocks
transmitted by said portable device;

error checking me;ns for error checking and/or
correcting said data blocks with said error check data;

second memory means for storing said data blocks

when said data bloeck is obtained with no error;and// '
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data processing means for reading said data biocks
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.

7. A portable device for storing and transmitting
information data to at least one outside reading device
comprising:

memory means for storing said information which

comprises a plurality of data Blocks. each of said data 3 '
blocks comprising 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
transmitting means for transmitting said
information to said outside device wherein each of said

data blocks is a unit of data transmission.

e e e o S A e - Ve MNP i WL
-

8. A data transfer system comprising at least one
portable device and at least one outsidg reading device
whereby an information signal is transmitted from said

portable device to said outside reading device:

——

-

said portable device comprising: . Th;-.SheetHﬁSBeenReplaced
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memory means for storing said information signal;

and

e ety § e 45 S S R VoA SR AR

transmitting means for transmitting said

information signal to said outside deviece, and

said outside Eeadinz device comprising:

e g Snein oy TS n:

. 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—;—~—_~.~*_____~;_
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signal;

dividing countgr means for diiiding-said mastef
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'raisiﬁg'thé frequeﬁcy of said selected
on; 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.
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