22 March 2007 - 1 ELECTRONIC CIRCU T, MODULATI ON METHODZZM@eRiRRT on
PROCESSI NG DEVI CE, AND | NFORVATI ON PROCESSI NG METHOD BACKGROUND OF THE

| NVENTION 1. Field of the Invention The present invention relates to an

el ectronic circuit, a nodulation nethod, an information processing device,
and an information processing nmethod. Mire particularly, the present
invention relates to an electronic circuit in which, when digital data is
transmtted based on anplitude nodulation via an antenna including a
resonance circuit, the frequency of occurrence of conmunication failures
at the receiving side is reduced, to a nodul ation nmethod therefor, to an
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reader/witer device (hereinafter referred to as an "R/ Wdevice") that
reads information stored in the IC card in a non-contact nanner and that

i's capabhg-RinsaNS| H8 @ﬁgdfﬁﬁ%g}ﬂﬁg information to .be stored in the IC
card in a non-contact nmanner or

1. Field of the Invention

The present invention relates to an electronic circuit,
a modulation method, an information processing device, and
an information processing method. More particularly, the
present invention relates to an electronic circuit in which,
when digital data is transmitted based on amplitude
modulation via an antenna including a resonance circuit, the
frequency of occurrence of communication failures at the
receiving side is reduced, to a modulation method therefor,
to an information processing device therefor, and to an
information processing method therefor.
2. Description of the Related Art

An IC (Integrated Circuit) card system to which non-
contact communication technology is applied is formed of a
portable IC card and a commonly called reader/writer device
{(hereinafter referred to as an "R/W device") that reads
information stored in the IC card in a non—contact.manner
and that is capable of causing predetermined information to

.be stored in the IC card in a non-contact manner (for

example;wrefer to Japanese Unexamined Patent Application

Publication No. 10-13312 corresponding to U.S. Patent No.




exanpl e, refer to Japanese Unexami ned Patent Application 2PMaekd®i%on No.
10-13312 corresponding to U. S. Patent No. 22 March 2007 2 6,126,077).
More specifically, 1C card systens are highly conveni ent systens capable
of reading and witing information in a non-contact manner, and, for
exanple, in recent years, have been used as alternative systens for
conventional magnetic card systens typified by commuter passes and
authentication cards. Htherto, the transm ssion section (the transm ssion
section formed of an antenna and a section for transmtting digital data
wi thin a nodul at or-denodul ator) within the RFY W device of the IC card
systemis configured as shown in, for exanple, Fig. 1. In the follow ng,
such a t?a?’n%ﬁigg?bn section will be referred to as a "transm ssion device"
by assuming.t to be a ,siaglgée device. Mre specifically, as shown in Fig.

1, a transm 99%h SRRKA % prlovidfed SWItems &e indidhd@ve out put section
11 for QUt\QUtR%ﬁg a cgrrier V@é’f 21 _of a predetermned frequency (for
exanpl e, “13788 ) YA ePANSHY SR BnOHat 83 bR pitd sEE F P 12 for outputting
2 ool 1 SR ERAE £ 209 Aon YEYSLaZ? RlnfeP! USE A GdmsiLienY (!
recent years, have been used as alternative systems for
conventional magnetic card systems typified by commuter
passes and authentication cards.
Hitherto, the transmission section (the transmission
section formed of an antenna and a section for transmitting
digital data within a modulator-demodulator) within the R/W
device of the IC card system is configured as shown in, for
example, Fig. 1. In the following, such a transmission
section will be referred to as a "transmission device" by
assuming it to be a single device.
More specifically, as shown in Fig. 1, a transmission
device 1 is provided with a carrier-wave output section 11
for ocutputting a carrier wave 21 of a predetefmined
frequency (fér example, 13.56 MHz), a transmission data
output section 12 fdr outputting a signal wave (rectangular
wave) 22 of a predetermined frequency (for example, 212 kHz),
which corresponds to the digital data to be transmitted

(hereinafter referred to as "transmission data"), a

modulation and amplification section 13 for generating an

amplitude—moduléted wave 23.byu§éryiﬁé and amﬁlifyihéméﬁé”mmmm

amplitude of the carrier wave 21 in accordance with the




whi ch corresponds to the digital data to be transnitted ERdMastmaddzer
referred to as "transm ssion data"), a nodulation and anplification
section 13 for generating an anplitude-nodul ated wave 23 by varying and
anplifying the anplitude of the carrier wave 21 in accordance with the 22
March 2007 3 signal wave 22 and for outputting the anplitude-nodul at ed
wave 23, and an antenna section 14, having a resonance circuit fornmed of a
coil La and a capacitor Ca, for outpuéting an el ectromagnetic wave 24
based on the anplitude-nodul ated wave 23 (for exanple, transmtting the

el ectromagnetic wave 24 to an I C card (not shown)). The nodul ati on and
anplification section 13 also functions as a drive section (drive) for the
ant enna 8&gRpbnvavey heandi Eaedottpwit heg arhemrpkidotdermddylased | | be
described | ater. Accordingly, hereinafter, the nodulation and

anmpl i fi cARYBn?3eci PP RRFEING| SoChior et by raving asregonangs enna dri ve
section 13". Mre specifically, for exanple, the transm ssion device 1 is
confi gur BHE Qe Shbweth &F ¢ 201 nkt 2Rd 2 reanasidiot i G af@ir anpl i fication
section 13 is, fornmed of a transistor TR1L and a transistor TR2 for

modul at | QATRRGEHNDIFE ieg‘a?‘?fo?ﬁm%g%ﬁ%%ﬁ*’asw % haged g fhaind

amplitude-modulated wave 23 (for example, transmitting the
electromagnetic wave 24 to an IC card (not shown)).

The modulation and amplification section 13 also
functions as a drive section (drive) for the antenna section
14 when viewed from the antenna section 14, as will be
described later. Accordingly, hereinafter, the modulation
and amplification section 13 will also be referred to as an
"antenna drive section 13",

More specifically, for example, the transmission device
1 is configured as shown in Fig. 2.

That is, the modulation and amplification section 13 is

- formed of a transistor TRl and a transisﬁor TR2 for
modulation and amplification, a switch SW, a resistor Rl and
a resistor R2, which act as emitter loads of the transistor
TRl and the transistor TR2, a coil L1, a coil L2, a
capacitor Cl, and the primary side of a transformer Tr.

The carrier-wave output section 11 is connected to the
bases of the transistor TRl and the transistor TR2. However,

a reverse phase of the carrier wave 21 input to the base of

the transistor TR1 is input to the base of the transistor

TR2.




a resistor R2, which act as enmtter |oads of the transist@?2Marg1260vd t he
transistor TR2, a coil Li, a coil L2, a capacitor d, and the primry side
of a transformer Tr. The carrier-wave output section 11 is connected to the
bases of the transistor TRL and the transistor TR2. However, a reverse
phase of the carrier wave 21 input to the base of the transistor TRl is
input to the base of the transistor TR2. 22 March 2007 4 One end of the
resistor Rl, whose other end is grounded, is connected to the emtters of
the transistor TRL and the transistor®TR2, and one end of the resistor R2,
whose other end is connected to the switch SW is also connected thereto..
The other end with regard to the end connected to the resistor R2 of the
switch SWi Lnf ceiitledf T sreaisthr SRIL, pehbeemetheswiendhiisg gopendeden in
accordance with a change in a pulse signal 22 input fromthe transm ssion
dat a out p8it CORRRE e 8. Lithechitofs t e e | t1ansistondBRl cithbrthend a
voltage Vccl  is applied, is connected to the collector of the transistor
TR1, andt’éa?%%%%cﬁs‘%i AR tOTSr e of e remiukd¥ oR2 O wherp ttHder
primary-side, coil of thg transfornmer Tr is also connected to the

col | ect of™ |hsap%§%$¢5§ nﬁﬂnEP? switch SW, is also connected thereto.,

The other end with regard to the end connected to the
resistor R2 of the switch SW is grounded. This switch SW
performs a switching operation in accordance with a change
in a pulse signal 22 input from the transmission data output
section 12. |

One end of the coil L1, to whose other end a voltage
Veel is applied, is connected to the collector of the
transistor TR1, and a resonance circuit formed of the
capacitor Cl and the primary-side coil of the transformer Tr
is also connected to the collector. In a similar manner,
one end of the coil L2, to whose other end a voltage Vccl is
applied, is connected to the collector of the transistor TR2,
and a resonance‘circuit formed of the capacitor Cl and the
primary-side coil of the transformer Tr is also connected to
the collector.

The antenna section 14 is configured as a closed
circuit in which a secondary-side coil La of the transformer
Tr, a resistor Ra, and a capacitor Ca are connected in

parallel. That is, the antenna section 14 operates in such

a manner that the coil la part functions as a loop antenna,

~and also operates as an LCR resonance circuit formed of the




one end of the coil L2, to whose other end a voltage Vccl Z2MargpgPPed, is
connected to the collector of the transistor TR2, and a resonance circuit
formed of the capacitor O and the prinmary-side coil of the transformer Tr
is also connected to the collector. The antenna section 14 is configured
as a closed circuit in which a secondary-side coil La of the transforner
Tr, a resistor Ra, and a capacitor Ca are connected in parallel. That is,
t he antenna section 14 operates in such a nmanner that the coil La part
functions as a | oop antenna, and aI§oSOEerates as an LCR resonance circuit
formed of the 22 March 2007 5 coil La, the resistor Ra, and the capacitor
Ca. Next, the operation of the transm ssion device 1 of Fig. 2 wll be
descri bedoiThdacatheerewdseo2lRaf 23d56hMHzapscakwaysasupplied fromthe

carrier-wave output section 11 to the bases of the transistor TRL and the
transi stor TRext] nthi spstatienwhén thee tpuinsmisisgpal d2Ziek 212 KHzg.
corresponding to the transm ssion data, is output fromthe transm ssion
dat a outBuvigécbﬁoﬁe§2¥ibﬁé-smﬁtch SWperfornms a switching operation in
accordance with the change in the pulse signal 22. That is, when the
switch SWis The s#pehier wave 21 of 13.56 MHz is always supplied
- from the carrier-wave output section 11 to the bases of the
transistor TR1 and the transistor TR2.
In this state, when the pulse signal 22 of 212 KHz,
corresponding to the transmission data, is output from the
- transmission data output section 12, the switch SW performs
a switching operation in accordance with the change in the
pulse signal 22. That is, when the switch SW is in an on
state, since the resistor R2 is connected to the circuit,
the emitter loads of the transistor TR1 and the transistor
TR2 become the combined resistance value of the resistor Rl
and the resistor R2. In contrast, when the switch SW is in
an off state, since the resistor R2 is disconnected from the
circuit, the emitter loads of the transistor TR1 and the
transistor TR2Z become the resistance value of the resistor
R1.
In this manner, the emitter loads of the transistor TR1
and the transistor TR2 vary in accordance with the pulse

signal 22 (transmission data) input from the transmission

data output section 12. Then, as a result of the emitter

loads of the transistor TRl and the transistor TR2 being

varied,_the emitter current varies, and the amplitude of the




state, since the resistor R2 is connected to the circuit, 22tN@rcgP@q er

| oads of the transistor TRL and the transistor TR2 becone the conbi ned
resi stance value of the resistor R and the resistor R2. In contrast, when
the switch SWis in an off state, since the resistor R2 is disconnected
fromthe circuit, the emtter |loads of the transistor TRl and the

transi stor TR2 become the resistance value of the resistor Rl. In this
manner, the emtter | oads of the transistor TRL and the transistor TR2
vary in accordance with the pulse signal 22 (transm ssion data) input from
the transm ssion data output section 12. Then, as a result of the emtter

| oads of the transistor TRL and the transistor TR2 being varied, the
enitter EBLEEREOFarPésaggnyct Aésanprrigdebetwenn R2woMheehl2007Thatcol | ect or
voltage Vc also varies between two |evels. That is, the collector voltage
Ve corredfondBet 6°4heSHBFi VOdEaIfolG seedevmord3to T amplitude-| evel of
an electro neti.c wave 54 output fromthe coil La of the antenna section
14 al so meﬁ??QEEFnWQEEOF ance with the change of the anplitude of the

STt Chave A9 e it P 4 IR SEESn e Y wave B4'T OrdS, the
output from the coil La of the antenna section 14 also
varies in accordance with the change of the amplitude of the
collector voltage Vc (the amplitude-modulated wave 23).

In other words, the carrier wave 21 input to the bases

‘of the transistor TR1 and the transistor TR2 is amplitude-
modulated and amplified in accordance with the pulse signal
22 having two levels (by the change of the emitter current
(signal wave) of the transistor TR1 and the transistor TR2,
which corresponds to the change of the pulse signal 22),
that is, a low level and a high level, forming the
amplitude-modulated wave 23 having amplitudes of two levels,
that is, a first level corresponding to the high level of
the pulse signal 22 and a second level corresponding to the
low level of the pulse signal 22. The amplitude—modulated
wave 23 is supplied to the antenna section 14 via the
collectors of the transistor TR1 and the transistor TR2.

The antenna section 14 outputs the electromagnetic wave 24
based on the supplied amplitude-modulated wave 23, that is,

the electromagnetic wave 24 having two amplitude levels

corresponding to the first and second levels.

However, when the eléctromagnetic wave 24 (digital data




of the transistor TRL and the transistor TR2 is anplitude22ridaiah 80&d and
anplified in accordance with the pulse signal 22 having two |evels (by the
change of the emtter current (signal wave) of the transistor TRL and the
transi stor TR2, which corresponds to the change of the pul se signal 22),
that is, a lowlevel and a high | evel; formng the anplitude-nodul ated
wave 23 having anplitudes of two levels, that is, a first |evel

cort espo0l gL, Le ) ) Syelelo e P S5, LR 22 a8 ond | vl
| i tude- nodul at ed 23 1 ied to th t ecti 4 via th
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section_l14 outputs the el ectromagnetic ve 24 based on the s lied
anpl i t S o |%{P3e%5%/%%/eéez‘él,cei Lﬁgtofélg,‘[’vf?e Bt &5 i“blt&?a\FgP624 havi ng
two anplitude | evels corresponding to the first and second | evels.
HoweverSPUREr T Her BPettd q ¢t SR 28 atR b Ay 2007 7
correspondj n %58?$ e, pul se signal 22 superjnposed onto the carrier wave

21) transhtt RHe httdihal et i 16 sfemadvd ateshs s idsradevi ce 1

of Fig. 2 in accordance with the above-described operation is received by
an | C cHPHAARA &0 1506 e %5 ing mgiRy (e tilvipdtimEit@s ssdenodul at ed, t he

dat a
distorted, and as a result, a problem arises in that

communication failures occur often.

SUMMARY OF THE INVENTION

Example embodiments may reduce the frequency of

occurrence of communication failures at the receiving side

"in a case where digital data is transmitted via an antenna
including a resonance circuit on the basis of amplitude
modulation.

In accordance with a first aspect of the present
invention, there is provided an electronic circuit for
émplitudeumodulating digital data transmitted via an antenna
including a resonance circuit, said electronic circuit
comprising: a modulation circuit, having a first tfansistor,
for amplitude-modulating a carrier wave applied to the base
of said first transistor into an amplitude-modulated wave in
accordance with a signal wave applied to the emitter of said

first transistor and for supplying said amplitude-modulated




denodul ated in the operating region of the limter is distd@rMadh28hd as a
result, a problemarises in that comunication failures occur often.
SUMVARY OF THE | NVENTI ON Exanpl e enbodi nents may reduce the frequency of
occurrence of conmunication failures at the receiving side in a case where
digital data is transmtted via an-angenna including a resonance circuit
on the basis of anplitude nodulation. In accordance with a first aspect of

t he presen invention, there.is_provided an el ectronic circuit for

anpl i tu"é'i%f%mtdﬂl Eal ngala?%l?r%%lvjd%t%ﬁ? r%%gfﬁﬁoe% ?ﬁeasaahgla%t%%%a i ncluding a
resonance circuit, said electronic circuit conprising: nodul ati on
circuitgrﬁgﬁ?%ﬁoﬁff??%tat?%ﬁﬁﬁ TH Ve Q?ﬂeEﬂﬁﬂQQlﬁﬁ£9Héhn€hﬁng a carrier
wave applied to the_base of said first transistor into an

anpl i t vt Woti %2 dt Wave ?‘ﬁis%c%‘?’baa]:‘ucjenvﬁ tHEE YA WELY P i ed to the
emtter of said first transistor and for supplying said )

anpl i t uTREFOTRPBTEE 2P Mat tal datangnd (erehaf Hift &ifid via the
collector of said first transistor; and a signal-wave generation circuit
for i nPtERThg"as i ¥3tSYRh s IR 3% B0 ISR Mavergand

corresponding to said digital data, for generating said
pulse "signal whose waveform is shaped so that the level at

each rise time of each pulse of said first input pulse
signal becomes higher than the high level in a steady state
of said first signal and the level at each fall time of each
pulse of said first input pulse signal becomes lower than
the low level in the steady state of said first signal, and
for applying said generated signal wave to the emitter of

said first transistor.




signal wave in such a manner as to correspond to a second 22ddarse 289 gnal
whose waveformis shaped so that the level at each rise tine of each pul se
of said first input pulse signal becones higher than the high level in a
steady state of said first signal and the | evel at each fall tinme of each
pul se of said first input pulse signag -becones |lower than the low level in
the steady state of said first signal, and for applying said generated
signal wave to the emtter of said first transistor. 22 March 2007 8 The
si gnal -wave generation circuit may include a load circuit, which serves as

an emtter |gad of t first transistor, a load varying circuit for

varyi ng the t1E nahf_o o9t He 4 Gt il?iayac]ﬂﬁcr]d%’rﬁ:@ i the first
pul se sjgnal; and an extraction circuit for extracting high- frequency
conponents-att 1 HE kG s‘?elb‘ﬁ?%@%iagrhaqmtﬁﬁf%?l‘faﬁi O’gitd”f?algf cor r espondi ng
to the second pul se signal nmay, be generated by applying, to the | oad

ci rcui ttTIHE G- § rje‘g?fgnw gt offhe”F5 ¥t pliss &Meitd?  extract ed
by the extraction circuit. The extraction circuit nay be a differentiation
ci r cui ttoact sﬁ%a}r‘?%\@l@“éﬁe@ athh AFQrEnge meyth dihdrinsicPydée22 Mar ch

2007
signal; and an extraction circuit for extracting high-

frequency components of the first pulse signal. Thus, the
signal wave corresponding to the second pulse signal may be
generated by applying, to the load circuit, the high-
frequency components of the first pulse signal extracted by
the extraction circuit.

The extraction circuit may be a differentiation circuit.

The signal-wave generation circuit may further include




- 9 a buffer connected to the input of the extraction ci Pédach2§¢% | oad
varying circuit may include a second transistor that functions as a switch
which is switched in accordance with the first pulse signal applied to the
base thereof, may vary an emtter | oad by disconnecting, fromthe | oad
circuit, a predeterm ned el ement, whixch serves as a portion of an emtter

| oad when the second transistor is turned off and by connecting the

di sconnect e%] el e&rg&te%é)eé h:e hoadl cédtcu&t %G{E%r%ea% ﬁjtqh%lt Cq:n]sd stor is

t ur ned on. wav e enera ion Circui i nCl ude an

i nverter C|rﬁ#|tlconnected tQ:thelln put onlthe ext&&&tlep circuit. The

i nverter circurt ?r%@‘f) 1hed of - a tnhllf'dl ?ran5|stor Ich functions as a
|nverter C|rc |nclud%. asy the third

swi tch, and a resi

transi stotlShS et a%rﬁ%ﬁ&%%}bse ﬁsr aans?’?ttocr a“ﬁ& PRP-IVEE ST afsi stor. The
nverter ¢ t ma r.t her, C a Schott di o ted bet ween

e baceSidithee taliai S de it STty e e S Shg t e
PNP-type transistor. There may, be a plu ity of the first Jan istors, and
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circuit. may be connected to the emtter of one or
load circuit, a predetermined element, which serves as a

portion of an emitter load when the second transistor is
turned off and by connecting the disconnected element to the
load circuit when the second transistor is turned on. The
signal-wave generation circuit may further include an
inverter circuit connected to the input of the extraction
circuit.

-The inverter circuit may be formed of a third
transistor which functions as a switch, and a resistor.

The inverter circuit may include, as the third
transistor, a set of an NPN-type transistor and a PNP-type
transistor.

The inverter circuit may further include a Schottky
diode connected between the base and the collector of each
of the NPN-type transistor and the PNP-type transietor.

There may be a plurality of the first transistors, and
an emitter resistor differing from the resistor which forms
the load circuit may be connected to the emitter of one or
more of first predetermined transistor among the plurality

of first transistors. The signal-wave generation circuit




nore of first predetermined transistor anong the pluralit 2 Narch gpag
transi stors. The signal -wave generation circuit 22 March 2007 10 may
apply the signal wave corresponding to the second pul se signal such that
the waveform of the first pulse signal is shaped, to the emtter of the
first transistor excluding sone trapgistors such that the emtter is
connected to the emtter resistor anong the plurality of first

transi stors cordance with a second a pect of the res i nvention,
hare (R e cIEE ORIk Y St e T D ST roui .
havi ng a, transi stor i,ch anplitude- es di |taI data _transmtted
via an %anréﬁgasu‘fmcq}lﬁﬁ ri:a“ea ‘?ag/p gptﬂﬁj%lrsftorp i mddul ati ng a
carrier _wave, ap d to the bas id transistor |nto an

anpl i t vHERHHuI SN G 9?%uﬁ£;§hﬁuéiﬂﬁq RIS I r i UHERd i ed to the
emtter of said tran5|stor and for supplying said anplltude nmodul at ed wave
to sai UM MRRSASE e SO It dlort s Hitd &% dissicqrgiectsd Famddd ati on
method conprising the steps of: inputting a first pulse signal in a

rect an@?h?t%v@%#%ﬁ%ﬁ%ﬁﬁl%gﬂt‘ﬁ%ldﬁd? difgiftigstaderans "ating said
signal wave in such a manner as to correspond to a second pul se signa

whose wavef oFMAGEHHEIGE Wl Hatsadrnd esdlecdt ofadhe igesse of each pul se

of said
invention, there is provided a modulation method for use

with a modulation circuit, having a transistor, which
amplitude-modulates digital data transmitted via an antenna
_including a resonance circuit, for amplitude-modulating a
carrier wave applied to the base of said transistor into an
amplitude-modulated wave in accordance with a signal wave
‘applied to the emitter of said transistor and for supplying
said amplitude-modulated wave to said antenna via the
collector of said transistor, said modulation method
comprising the steps of: inputting a first pulse signal in a
rectangular waveform corresponding tc said digital data:
generating said signal wave in such a manner as to
correspond to a second pulse signal whose waveform is shaped
so that the level at each rise time of each pulse of said
first input pulse signal becomes higher than the high level
in a steady state of said first signal and the level at each
- fall time of each pulse of said first input pulse signal

becomes lower than the low level in the_steady state of said




first input pulse signal becones higher than the high | evé? Marph20&4 eady
state of said first signal and the level at each fall tinme of each pul se
of said first input pulse signal becones |ower than the low |level in the
steady state of said 22 March 2007 - 10a first signal; and applying said
generated signal wave to the enmtterof said transistor. 22 March 2007 -
11 I n exanple enbodinents, in the first electronic circuit and the first
nodul ati on nmethod, a first pulse signal in a rectangular waveform

corr espohdfithg® 4 igiand Ry ing isfpt germ@tech sligivdl WRdfe % theéner at ed
in such a manner _as to correspond to a second pul se signal whose waveform
i s shap¥ ity (Hatsadk 4 isfioeach rise tine of each pulse of the first
i nput pul se signal becones higher than the high level in a steady state of
the first pulse signal and the level at each fall time of each pul se of
the first input pulse signal becones |ower than the low |level in the
steady state of the first pulse signal. Wen the generated signal wave is
applied to the emtter of the transistor, a carrier wave applied to the
base of the transistor is anplitude-nodulated into an anplitude-nodul ated
wave in accordance with a signa




wave corresponding to the second pul se signal applied to 2AdMarghPPler of
the transistor. The anplitude-nodul ated wave is supplied to an antenna
including a resonance circuit via the collector of the transistor, and an
el ectromagneti ¢ wave based on the supplied anplitude-nodul ated wave is
transmtted fromthe antenna. The fifst_electronic circuit of exanple
enbodi nents may be used as a single device or may be incorporated as a
portion of an informatio ocessing device., That js, for, exanpl.e, the
First el ect rghi CAT8-cui TR IR bed e iF 25 Wtk GH TGP £31 Lridnsm ssi on
section o n informati rocessi evice far _transmiti.ng _and receivin
di gi tala%éat%e af]nlf&f%emcfcﬁg% il entlﬁt;}g)nc?’c aciflcrusi an%alysebé:’lL?sné—j& gsn & wirel ess °

transm ssi ]ﬁﬁ§fi ' ' r Si:ng, sdeyce ;capa) of
perforrﬁ%%f%hﬁ mnrigkégﬁf%&%égégégﬁggﬁﬁﬁﬁﬁgg$?€§%§£H %%g%kéggan éﬁﬁjth_a
third agpact Hfsidi Presentis iqRdQy {dergd s Mauded arel ectronic
circuit for anplitude-nodulating digital data transmtted via an antenna
i ncl udi fgr e SRS ansc e Edddid psid Ll RHEHT aldsLivbE fornC APPSR a

nodul ation circuit, having a field-effect transistor, for
anpl i t uge-thodul e Mg lcart ieerchvanviscaapplned £ tardhewgatee odf thal d
field-effect transistor into an
first input pulse signal becomes higher than the high level
in a steady state of the first pulse signal and the level at
each fall time of each pulse of the first input pulse signal
becomes lower than the low level in the steady state of the
first pulse signal. When the generated signal wave 1is
applied to the emitter of the transistor, a carrier wave
. applied to the base of the transistor is amplitude-modulated
into an-amplitude—modulated wave 1n accordance with a signal
wave corresponding to the second pulse signal applied to the
emitter of the transistor. The amplitude-modulated wave is
supplied to an antenna including a resonance circuit via the
collector of the transistor, and an electromagnetic wave
- based on the supplied amplitude-modulated wave 1is
transmitted from the antenna.
The first electronic circuit of example embodiments may
be used as a single device or may be incorporated as a

portion of an information processing device. That is, for

example, the first electronic circuit may be used as a




anpl i t ude- nodul ated wave i n accordance with a signal wave22af#Fh é80% o t he
source of said field-effect transistor and for supplying said
anpl i t ude- nodul ated wave to said antenna via the drain of said
field-effect transistor; and a signal- wave generation circuit for
inputting a first pulse signal in_a;sectangular waveform corresponding to
said digital data, for generating said signal wave in such a manner as to
correspond to a second pul se signal whose waveformis shaped so that the
| evel dtXFETH FL 1591610 Sdc fTpulide® 312 S PHIGEHS i FE P HSs €941 gnal
beconmes higher than the high level in a steady state of said first pulse
si gnal @RI tigve|andhireaedly i 1449 ik bfdadaoh g décoffid&td first i nput
pul se signal becones |ower than the low level in the steady state 22 March
2007 -elPH r@iisdid Fuitsmapuse uHethals aand oo sEp plrpinegissiidgener at ed
signal wave to the source of said field-effect transistor. 22 March 2007 -
13 forsepplan myf tée igdvamatddrsinprale saive tdevine sepedd cofoft he
field-effect transistor. In accordance with a fourth aspect of the present
i nvent imey fadwirey i tdy ovdimbel s chodudedtd son gmmhvod dfedriomse ' with a
nodul ation circuit, having a field-effect transistor,

In accordance with a third aspect of the present

invention, there is provided an electronic circuit for
amplitude-modulating digital data transmitted via an antenna
including a resonance circuit, saild electronic circuit
comprising: a modulation circuit, having a field-effect
transistor, for amplitude-modulating a carrier wave applied
to the gate of said field-effect transistor intoc an

- amplitude-modulated wave in accordance with a signal wave
applied to the source of said field-effect transistor and
for supplying said amplitude-modulated wave to said antenna
via the drain of said field-effect transistor; and a signal-

wave generation circuit for inputting a first pulse signal

in a rectangular waveform correspcnding to said digital
data, for generating said signal wave in such a manner as to
éorrespond to a second pulse signal whose waveform 1s shaped
so that the level at each rise time of each pulse of said
first input pulse signal becomes higher than-the high level
in a steady stéte of said first pulse signal and the level
at each fall time of each pulse of said first input pulse

signal becomes lower than the low level in the steady state




whi ch anplitude-rmodul ates digital data transmitted via an223fAremgA%07

i ncluding a resonance circuit, for anplitude- nodulating a carrier wave
applied to the source of said field-effect transistor into an

anpl i tude- nodul ated wave in accordance with a signal wave applied to the
source of said field-effect transistpy and for supplying said anplitude-
nodul ated wave to said antenna via the drain of said field- effect

transi stor, said nodulation nethod conprising the steps of: inputting a
first pefseasdghbfst Puliectdmat ardnhaldf GHHR CorM%e siFotli RS 4 d digit al
data; generating said signal wave in such a manner as to correspond to a
second SHUNdE ¥ ¥MaTC HER SRS dtim 3l d el fanlt W9 eiET-at  each
rise tinme of each pulse of said first input pulse signal becones higher
than the high level in a steady state of said first pulse signal and the

| evel at each fall tine of each pulse of said first input pulse signal
becones lower than the lowlevel in the steady state of said first pul se
signal; and applying said generated signal wave to the source of said
field-effect transistor. 22 March 2007 13a |In exanple enbodinents, in the
second electronic circuit and the second nodul ati on nethod, a first pul se
22 March 2007




- 14 signal in a rectangul ar waveform corresponding to difgiMaEFh 2¢ta is
i nput. Then, a signal wave is generated which corresponds to a second
pul se signal whose waveformis shaped so that the |evel at each rise tine
of each pulse of the first input pul se signal becones higher than the high
| evel in a steady state of the fi r§t1§ignal and the level at each fall
time of each pulse of the first input pulse signal becones |ower than the
| ow | evel in the steady state of the first signal. Wen the generated
si gnal YR eRELEEE it tEnaEeshricmadt waye fhiceltdeefsosdce: kdnditst or, a
carrier wave applied to the gate of the field-effect transistor is
anpl i t udiee bl faadd trRres i@t @l i t ude- nodul ated wave in  accordance with
the signal wave corresponding to the second pulse signal applied to the
source of thé faardsEriastwltly andicstrgh apipecanplfi thibhde ProdEnat ed wave i s
supplied to an antenna including a resonance circuit via the drain of the
fiel d- efrfesgtt tqranditstny 1 samtan deddea moragrdticn wetdddaded use t he suppli ed
anpl i tude-nodul ated wave is transmtted from the antenna. The second
el ect r ofiith & mewlul adfiexanplalidnbddivient s i@l be fifeed dsaasdisngire devi ce
or may be incorporated as a portion of an information processing device.
That | syhifdr amgdarpldes—rdualseeondliglieatlr alita ciracusnti tiey éaused as a

antenna including a resonance c¢ircuit, for amplitude- |

modulating a carrier wave applied to the source of said

field-effect transistor into an amplitude-modulated wave in

accordance with a signal wave applied to the source of said

field-effect transistor and for supplying said amplitude-

modulated wave to said antenna via the drain of said field-

effect transistor, said modulation method comprising the

steps of: inputting a first pulse signal in a rectangular

waveform corresponding to said digital data; generating said

signal wave in such a manner as to correspond to a second

pulse signal whose waveform is shaped so that the level at

each rise time of each pulse of said first input pulse

signal becomes higher than the high level in a steady state

of said first pulse signal and the level at each fall time

of each pulse of said first input pulse signal becomes lower

than the low level in the steady state of said first pulse

.signal; and applying said generated signal wave to the

‘source of said field-effect transistor.




transni ssi on section of an information processing device #28Margh29&hitting
and receiving digital data, and the second. 22 March 2007 - 15 electronic
circuit may be used as a wireless transm ssion section of an infornmation
processi ng devi ce capable of perform ng both of wired and wirel ess
communi cations. In accordance with a3 th aspect of the present
invention, there is provided an information processing device for
anplitude-nodulating first digital information and transmitting the
information, said informati on processing device conprising: nodul ation
means, havi a . transistor,. for anmlituyde-nodul ati rrier wave
applied to%ee}baén e eofenébaolddl H’Eernziznss’imgjtnortlgblentsoecéjﬁq cg%%ﬁt%é%gﬁodul ated wave
in accordance wt si gnal ve i,ch _corresponds t.o_.said_first

i nf or metT oAt HE sit}nea-l RavE BET Y s & ttel;looocf’hea gelnlisttt %ru qosfe said
transistor, and for outputting said anplitude-nodul ated wave via the
collector of said transistor; first output neans for outputting said
carrier wave applied to the base of said transistor; second output neans
for outputting a first pulse signal in a rectangular waveform
corresponding to said first information; signal- wave generation neans for
generating said signal wave in such a manner as to correspond to a second
pul se si gnal




whose waveformis shaped so that the level at each rise t@dMargh 2@ch pul se
of said first pulse signal output fromsaid second output neans becones
hi gher than the high level in a steady state of said first signal and the

| evel at each fall tine of each pulse of said first pulse signal becones
| ower 22 March 2007 - 15a than thejjow level in the steady state of said
first signal, and for applying said generated signal wave to the emtter

of said fir$ﬁ transi stor; and antenna neans, having@a resgnance circuit,

for transtt iy A i CETOrEgNETSE AR & C LSBT Gaitd Agititfude- modul at ed

wave oufgul f1 amsal d oRdul.aliion Teans, § g another, iaf opmpi on processing

. &C.
devi ce. I'nf ormat i'on processing device may further

incIudqyafgggﬁgﬂdg1ﬂppqugﬁgﬁﬁfg%fgﬁg_ M 68 LURAReRLS O st he  waveform

corresponding to the se infformation which is transmtted from

the ot h@faddy WdTRiHAN tHOCRSEINGt GRMVILE 1aRd tWheCR A _%aeﬁc%h\i%fé By the
ant enna neans; and denodul ati on neans for denodul ati ng the signal

corr espateli Migrsd o $RceRd diggitialb ddth@rgmatiiger - reant heevanriggd conponents

of the waveform detected by the detection nmeans. The other information

processiawvpldevi ce stmadye ssratleCof the first signal and the level at
each fall time of each pulse of the first input pulse signal
becomes lower than the low level in the steady state of the
first signal. When the generated signal wave is applied to
the source of the field-effect transistor, a carrier wave
applied to the gate of the field-effect transistor is
amplitude-modulated into an amplitude-modulated wave in
accordance with the signal wave corresponding to the second
pulse signal applied to the source of the field-effect
transistor. The amplitude-modulated wave is supplied to an
antenna including a resonance circuit via the drain of the
field-effect transistor, and an electromagnetic wave based
on the supplied amplitude-modulated wave is transmitted from
the antenna.

The second eléctronic circuit of example embodiments

may be used as a single device or may be incorporated as a
portion of an information processing device. That is, for
example, the second electronic circuit may be used as a
transmission section of an information processing device for

transmitting and receiving digital data, and the second.




card capabl e of non-contact communication, and the i nfor#atN&" gPYcessi ng
device may be a reader/witer device that wites the first information
into the I1C card and reads the second information fromthe IC card by
perform ng non- contact communication with the IC card via the antenna
means. In accordance with a sixth aspect of the present invention, there
is provided an information processing nethod for use with an information
processj vice ..conprjsi d tian ci it"{]:n i transistor,
o anpl CF U RE R g T 4 TR Lt AR A g
transi sstecgtlicpt o, n(,marg.LprIl 'Otr%ja -irmdul acgceedssv\iave 'en .22e I\éar ch 120007f - | 6a
accor dance W tha % ghal wave Sthifeh corréjsgpo ds %% (ﬁp&b[aei information to
to t.he emtter of said

be transm’%ted., tg?? %{] | way becidn appl i ed X _
transi Stor- “dhd ¢ 61° But t“ﬁﬁeg&saﬁ SHUFE RIS e Wave via the

I | ect f id t i st.ar; , t , i i it,
For - transmiT |G oo hgnert o e B g sent oo o red

anpl i t ude- nodul at ed wave out put, from sai d nodul.ation circuit to another
o o1 AT B or G ST dev P Vi I G A oy AR RS s et hod
conprising, the steps of: ou_hputti ng, said carrier wave applied to the base
of sai PEYERsI Qo™ lodydAR T 1 FinStE FRts € 1GidRd inf FedctCihgul ar

wavef orm . , , L ‘
and transmitting the information, said information

processing device comprising: modulation means, having a
transistor, for amplitude-modulating a carrier wave applied
to the base of said transistor into an amplitude-modulated
wave 1n accordance with a signal wave which corresponds to
sald first information, the signal wave being applied to the

| emitter of said transistor, and for outputting said
amplitude-modulated wave via the collector of said
transistor; first output ﬁeans for outputting said carrier
wave applied to the base of said transistor; second output

- means for outputting a first pulse signal in a rectangular
waveform corresponding to said first information; signal-
wave generation means for generating said signal wave in
such a manner as to correspond to a second pulse signal
whose waveform is shaped so that the level at each rise time
of each pulse of said first pulse signal output from said
second output means becomes higher than the high level in a
steady state of said first signal and the level at each fall

time of each pulse of said first pulse signal becomes lower




corresponding to said digital information; generating sai &2 M3rghaP0%ave in
such a manner as to correspond to a second pulse signal whose waveformis
shaped so that the level at each rise tine of each pul se of said first
pul se signal becones higher than the high level in a steady state of said
first pulse signal and the level at Ilgach fall tine of each pulse of said
first pul se signal becones |lower than the low l|evel in the steady state of
sai d Tigglypulse &) el AW + APPLyd NG, sal b geleraled signalsvgug to the
emtter of said first transistor. 22 rch 2007 - 17 In exanmple

enbodi NBRd Stot Nab By 4 i 05478 | PFDERS S ha My L @nd Hheeniitftar-mat i on
processing nethod, a first pulse signal 1n a rectangular waveform
correspofdsangdt Ol ggi tedns et dr | ssndpiiterhemesns) gnatinmavwe i s generated
in such a manner as to correspond to a second pul se signal whose waveform
i s shapegssmandmtciheniteyeforttsacimitiisiond iare d2durae@Gdic wek® of each
pul se of the first input pulse signal becones higher than the high |evel
in a stkasdstmteriod amel Tiyde—prdskatead grdte antbadte Trewvelsaitd each fal |

time of each pulse of the first input pulse signal becones |ower than the
| ow | evIEq)d‘F:hathI? means to another information processing device.




a steady state of the first signal. Wien the generated si28Marchal®’ is
applied to the emtter of the transistor, the carrier wave applied to the
base of the transistor is anplitude-nodul ated into an anplitude-nodul at ed
wave in accordance with a signal wave corresponding to the second pul se
signal applied to the emtter of thelgransistor. The anplitude-nodul ated
wave is supplied to an antenna including a resonance circuit via the

coll ector of the transistor, and an el ectromagnetic wave based on the
supplied anplitude- nodul ated wave is transnitted fromthe antenna. The

|nfornat|on roces i.n dBV|ce na eV|ce mhlc nly.tr nsnlts di gi tal
data or d%%?%% Wﬁléﬁoc SSIW%HJEVI hsm't ?}ﬁé ang rece|V|ng

di gi tal K lJTmheékge% % n.be trans tted an éFd by the

i nfor C%IOH prYt didi iy Hevi e<ﬁ %ngﬁﬂﬁie C?ﬁE&Wﬁ% E only digital

or may be b th anal and, di gital. Further the i fornatlon processi ng
devi ce 617 %]freg?ﬁﬁ og Ty % éeé:w(%eg rbfln 158 f or ns

conmuni cat i.on, mnrelessl evi ce ich.is ca able .of perform ng
bot h of‘&w}éasa%ﬁwﬁue el i AT ryég“ra@stmrb@ FoR65%¢ P ccor di ng
to exanpl e enbodinents, 22 March 2007 - 19 digital data to be transnmitted
via an \fjéiﬁ.la';ll} d’fl'ifd?r}hglsd received by the anten a means; and

demodulation means for demcdulating the signal corresponding
to the second digital information from the varied components
of the waveform detected by the detection means.

The other information processing device may be an IC
card capable of non-contact communication, and the
information processing device may be a reader/writer device

| that writes the first information into the IC card and reads
the second information from the IC card by performing non-
contact communication with the IC card via the antenna means.

In accordance with a sixth aspect of the present
invention, there is provided an information processing

method for use with an information processing device
comprising a modulation circuit, having a transistor, for
amplitude-~modulating a carrier wave applied to the base of

sald transistor into an amplitude-modulated wave in




resonance circuit can be anplitude-nodul ated. In particul 2 MarghgOy git al
data can be anplitude-nodul ated in such a manner as to reduce the
frequency of occurrence of comunication failures at the receiving side.
Furthernore, according to exanple enbodi nents, digital data can be
transmtted via an antenna includi-ngea resonance circuit on the basis of
anplitude nodul ation. In particular, transmssion in which the frequency

of occ j cat | fallures at I I\ i i.§ reduced
can e parT e o T e AR e, T b ock

di agr am shomNg &0 X P& fsntife e £ONHOWRfHAAN Wafr e pea Ve Rikanal

transm ssion device; Fig. 2 is a circuit diagramshow ng a specific exanple
of the wofHYWmRHIYr off tae d HanRsIvistid) deM gerobukibgtting Badd 3 is a

measur enent chart of a collector voltage (anplitude-nodul ated wave) of the
t r ansm sagd it wisHreeddfa teid) wavdl WHiag.the ico1d amasuogneatidchart of a nmagnetic
flux (electronmagnetic wave) output froman antenna section of the

t ransmissirori gdevi;cengd dF gntZnriE,g.hadriind ustrestoesinar exaoplid,offca wavef orm
-~ when digital data transmtted fromthe transm ssion device of Fig. 22

" March Zommsmitting an electrcomagnetic wave based on said
amplitude-modulated wave output from said modulation circuit

to another information processing device, said information
processing method comprising the steps of: outputting said

carrier wave applied to the base of said transistor;

outputting a first pulse signal in a rectangular waveform
corresponding to said digital information; generating said

signal wave in such a manner as to correspond to a second

pulse signal whose waveform is shaped so that the level at

each rise time of each pulse of said first pulse signail

becomes higher than the high level in a steady state of said

first pulse signal and the level at each fall time of each

pulse of said first pulse signal becomes lower than the low.

level in the steady state of said first pulse signal; and

applying said generated signal wave to the emitter of said

first transistor.




- 20 2 is denpdulated at the receiving side; Fig. 6 is aZ2BINRRNdP¥gr am
showi ng an exanple of the configuration of a transm ssion device to which
the present invention is applied; Fig. 7 is a block diagram showi ng a
detail ed exanple of the configuration of a shaped-wave application section
of the transm ssion device of Fig- 63 Fig. 8 is a circuit diagram show ng
a specific exanple of the configuration of the transm ssion device of Fig.
'6; Fig. 9is a circuit diagram.show ng.anather specifigc e |l e of the
configurati oj?ln 0 X%I?Pe% ree{ﬂ?som snéel%tns'delvx} ceheofm |réqa%l§;n Igrgqc)%%%q'ln? acircuit

di agr any showi ng a t}%eciirff' %3 i atj on ,of. apjijaverter of
t he transmPssi on evi ce Cg% Fi g’H}{ g[?r%!eggﬁ%ff:?ﬂgeg%g’r cdu! t di agirﬁans”l show ng
anot hers spegi fi6 a XA Ry0fat ey FO g WAt b R ithe dvardielaiof the
transm ssion device of Fig. 9; Fig. 12 is a circuit di agram show ng anot her
speci figatexpampimgoed. thercond | giFradll amnaf itheydrnerdey iof g &t ransm ssion
device of Fig. 9; Fig. 13 is a neasurenent chart of a collector voltage
(anpl i tnmieremded ate dovanee)pafd tthe 4 ransmc sudsadesigrm lofwhHe g

waveform is shaped sco that the level at each rise time




9; Fig. 14 is a measurenment chart of a magnetic flux 22 ME2dfardpgd07 - 21
(el ectromagneti c wave) output from an antenna section of the transm ssion
device of Fig. 9; Fig. 15 is a circuit diagram show ng anot her specific
exanpl e of the configuration of the transm ssion device of Fig. 6; Fig. 16
is a circuit diagram show ng anotherigpecific exanple of the configuration
of the transm ssion device of Fig. 6; and Fig. 17 is a bl ock diagram

showi n f configuratl | f ; dgyi t j t he
Shonl oo AL EXRRL .01 f e CONLOUALLOD o2 AT S P R L0
appl i canta, 07t fd1e, Phesehte PR | £ Qhas Andlyz ede e di€grns why the
above-descri bed conventional problens occur, and devised the present

i nvent i &1y tded basd s1 Hfel her anal 1S reswd tese cEhel efrse Jd1 rgle the

analysis results, that is, the reasons why the above-descri bed
conventionst insobl@is®cEitina Whdcdie: desard beathaBythsingy tiheredorvent i onal
transm ssion device 1 of Fig. 2, the applicant of the present application
nmeasur el s$ttendy state of the first signal. When the generated
signal wave is applied to the emitter of the transistor, the
carrier wave applied to the base of the transistor is
amplitude-modulated into an amplitude-modulated wave in
accordance with a signal wave corresponding to the second
pulse signal applied to the emitter of the transistor. The
amplitude-modulated wave i1s supplied to an antenna including
a resonance circuit via the collector of the transistor, and
an electromagnetic wave based on the supplied amplitude-
_ modulated wave is transmitted from the antenna.
The information processing device may be a device which
only transmits digital data or may be a device which is
capable of transmitting and receiving digital data. The
data which can be transmitted and received by the
information processing device of example embodiments may be
-only digital or may be both analog and digital. Furthermore,
- the information processing device of example embodiments may
be a device which simply performs communication wirelessly
or may be a device which is capable of performing both of
wired and wireless communications.

As described above, according to example embodiments,




col l ector voltage Vc (anplitude-nodul ated wave 23), and t & Margyg@e4 ¢ f1 ux
(el ectromagnetic wave) 24 output fromthe antenna section 14 in a case
where the pul se signal 22 was actually input fromthe transm ssion data
out put section 12. 22 March 2007 - 22 The neasurenent results are shown in
Figs. 3 and 4. That is, Fig. 3 showsga _nmeasurenent chart of the pul se
signal 22 and the collector voltage %b (anpl itude-nmodul ated wave 23) in
the transm ssion device 1 of Fig. 2, and Fig. 4 shows a_ neasurenent chart
of the PISEALi G B2 ked 1Syt i 6la fAantares (difgiBtic anave) 24
output fromthe antenna section 14. As shown in Fig. 3, the collector

vol t ager SROTARFH| F1Efeel ot dte dihie o) sl sd -nd 1t e tdnitedidd , section
14 follows the pulse signal 22. For exanple, as indicated at a changed
portion-p3-dighkat Hata sean ihre a0 lH tysip geodilatesd pul sadi gnalame 1 when
shifting froma low level to a high level), the anplitude of the collector
- vol t ager /cto (el Udee nbtA Ry ey 0 Z3)rgrets iafs temmameswdiiprchanges
froma low level to a high level in such a nmanner as to follow that shift.
Si m | arfad lwees mli cehedreteiwigtmrmiete - portion 23-2, at the fall tine of a
pul se of the pulse signal 22 (when shifting froma high level to a | ow

| evel ), Furthermore, according to example embodiments, digital

data can be transmitted via an antenna including a resonance
circuit on the basis of amplitude modulation. In particular,
transmission in which the frequency of occurrence of

communication failures at the receiving side is reduced can

be performed.

- BRIEF DESCRIPTION QOF THE DRAWINGS
Fig. 1 is a block diagram showing an example of the
configuration of a conventional transmission device;

Fig. 2 is a circuit diagram showing a specific example

of the configuration of the transmission device of Fig. 1;

Fig. 3 is a measurement chart of a collector voltage

(amplitude-modulated wave) of the transmission device of Fig.
2;

Fig. 4 is a measurement chart of a magnetic flux
(electromagnetic wave) output from an antenna section of the
transmission device of Fig. 2;

Fig. 5 illustrates an example of a waveform when

digital data transmitted from the transmission device of Fig.



the anplitude of the collector voltage Vc (anplitude- noddlddaseh gei/e 23)

al so i nstantaneously changes froma high level to a lowlevel in such a
manner as to follow that shift. However, as shown in Fig. 4, the nagnetic
flux (electromagnetic wave) 24 output fromthe antenna section 14 does
not instantaneously follow the pul se signal 22, but 22 March 2007 23
varies wth a delay with respect to the change of the pulse signal 22. For
exanpl e, as indicated at a changed porijon 24-1, at the rise tinme of the
pul se of the pulse signal 22, the magnetic flux (el ectromagnetic wave) 24
does not instantaneously followit, and the shift fromthe low level to
the high level of the anplitude of the magnetic flux (electromagnetic
wave) 242bégoReBodudatefiont thearerpdvingr dédedel ay manner. Sinmilarly, as

i ndi cated at a, changed portion 24-2 of the electromagnetic wave 24, at the
fall time offt%he Hultse® dlete Pirgean gheriny an mxammygretd Fhax

(el ectromagneti c wave) 24 does not instantaneously followit, and the
shift fr SHgEHEUH?BﬁOPe%l at brenRami R PRVERVEFS t B winkeh | EliRePBESele

magneti c.fl ux ﬁelectrona netic wave) 24 becormes a waveformin a
first-ordBYeREFS) MEnPRPIL2Rier the magnetic flux (el ectromagnetic wave)

24, such Fig. 7 is a block diagram showing a detailed example of

the configuration of a shaped-wave application section of
the transmission device of Fig. 6;

Fig. 8 is a circuit diagram showing a specific example
of the configuration of the transmission device of Fig. 6;

Fig. 9 is a circuit diagram showing another specific
'examplé of the configuration of the transmission device of
Fig. 6}

Fig. 10 is a circuit diagram showing a specific example
of the configuration of an inverter of the transmission
device of Fig. 9;

Fig. 11 is a circuit diagram showing another specific
example of the configuration of the inverter of the
transmission device of Fig. 9;

Fig. 12 is a circuit diagram showing another specific
example of the configuration of the inverter of the
transmission device of Fig. 9;

Fig. 13 is a measurement chart of a collector voltage

(amplitude-modulated wave) of the transmission device of Fig.

.ngu

Fig. 14 is a measurement chart of a magnetic flux




as that shown in Fig. 4, is transmtted fromthe antenna 2388ar¢tba00/, when
it is received and detected by a receiving device (not shown) in a normal
state, a waveform 25 shown in Fig. 5 is detected. Al though not shown, the
detected waveform 25 can be denodul ated in a formcloser to the pul se
signal 22 corresponding to the transm ssion data. In contrast, when the
receiving device is, for exanple, an IC card (not shown), such as that
descri bed above, having a limter fory,{limting the input, that is, in a
limter operating state, a waveform 26 shown in Fig. 5 is detected. 22
March 2007 - 24 As shown in Fig. 5, when the detected waveform 26 is

hi gher than a predeterm ned |evel (the dotted line drawn in the waveform
26 i n Fi JS1SFHrAMa9RelaT #00R) CHEPHE EEPBJANWARERHRH 26CERARNE Bhei gh

| evel (hereinafter also referred, to as "H'), and when it is |ower than the
predeterﬁfﬁgﬁmlF§§8P @rarEenLft Ei9al €6 referred to as "L"), the detected

waveform 26 reaches_.a,low | evel, thereby a sigpal 27 showmm in Fig. 51is
denodul at ed. gégshganl§naFFch%?tt?&%gr BRI LR PPBcSes a

and as acreele) 0% Sl EBhct opraPRbh pe bhd PEan PRt PRt e R Serc T bed
above, tpgg(eg§on why. the _
Fig. 16 is a circuit diagram showing another specific
example of the configuration of the transmission device of
Fig. 6; and
Fig. 17 is a block diagram showing an example of the
configuration of an R/W device to which the present

invention is applied.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The applicant of the present application has analyzed
the reasons why the above-described conventional problems
occur, and devised the present invention on the basis of the

analysis results. Therefore, firét, the analysis results,

that is, the reasons why the above-described conventional
problems occur, will be described.

By using the conventional transmission device 1 of Fig.
2, the applicant of the present application measured the
collector voltage Ve (amplitude-modulated wave 23), and the

magnetic flux (electromagnetic wave) 24 output from the

antenna section 14 in a céserwhereréhe buléé sign51722'was

actually input from the transmission data output section 12.




above-described problenms occur is that the magnetic flux 2Masel P#édagnetic

wave) 24 output fromthe antenna section 14 of Fig. 2 does not

i nstant aneously follow the pul se signal 22 corresponding to the

transm ssion data, but varies with a delay. The nmechani sm by which the

delay of the magnetic flux (electromagnetic wave) 24 occurs wll be

descri bed below. Wen the resonance circuit of the antenna section 14 is

in a resonance state, the antenna sectj.pn 14 has stored therein energy in

the formof resonance current (hereinafter such energy will be referred to

~as "resonance energy"), and unless energy is given by the antenna drive

section 13 (nodul ation and anplification section 13), the resonance 22

Mar ch 208%¢ Psasggergpti s essddgmadeafshemma i HAitgs per iagdl of. t iTheat |is ot her

wor ds, the antenpa drive section 13 drives the antenna section 14 by

provi di n§*Br edeCEPHENEIMEAEPGFMEB Lt RBaTAnOEnAesBEl sensidangheRdi aafit er such

ener gy m%h% bgéieferred to as_"drive_energy" so as to distinguish it from
c

the reso EFGTY. VehtaargNEr (pmBlbtpdermpdpbabeit yarac2dl)ipf the

ant enna tﬁé thHQQESQEQHSSCth” 4,fthe nore tine it takes to consune the
resonance ener gy evice L of Fig. 2, and Fig. 4 shows a

measurement chart of the pulse signal 22 and the magnetic
flux (electromagnetic wave) 24 output from the antenna
seqtion 14.

As shown in Fig. 3, the collector voltage Vc
(amplitude-modulated wave 23) for driving the antenna
section 14 follows the pulse signal 22. For example, as
indicated at a changed portion 23-1, at the rise time of a
pulse of the pulse signal 22 (when shifting from a low level
to a high level), the amplitude of the collector voltage Ve
(amplitude-modulated wave 23) also instantaneously changes
from a low level to a high level in such a manner as to
follow that shift. Similarly, as indicated at a changed
portion 23-2, at the fall time of a pulse of the pulse
signal 22 (when shifting from a high level to a low level),
the amplitude of the collector voltage Ve (amplitude-
modulated wave 23) also instantaneouély changes from a high
level to a low level in such a manner as to follow that
shift,

However, as shown in Fig. 4, the magnetic flux

(electromagnetic wave) 24 output from the antenna section 14

does not instantaneously follow the pulse signal 22, but




Therefore, if a signal of a predetermined level is output2iMyelae0of the
pul se signal 22 fromthe transm ssion data output section 12, the
anplitude of the collector voltage Vc becones fixed, stabilization is
achieved in a state in which the loss in the resonance circuit of the
antenna section 14 and the drive energy are equal to each other, the
resonance current becones fixed, and as a result, the anplitude of the
magnetic flux (el ectromagnetic wave)_243 to be output beconmes fixed. In
contrast, in the manner described above, since the actual signal output
fromthe transm ssion data output section 12 is the pulse signal 22, the
anplitud%agﬁe%he.t ollgéhgr volbg e V%F%gnplitude-nndulated wave 23) is
al so varied®® "¢ &s d Herd ERaP tenphet Ghenge Phetheopndéeeor
vol t age gg i in_such _a manner as tqQ instantaneously follow the pul se
si gnal 2 .gp%ltgéé cggé,eﬁﬁmggﬁchafod?dlféteﬁoPteiaﬁﬁﬁégegtPPﬁélPPse tine
of the pyl;sq of.the pul si_gnal g that is, en the anplitude of the
col | ector véltageﬁebgg%EfFém r S %Foﬁuﬁé$ePft£Q§ Rrgfel avepalihé: drive
ener gy | RAECASGRCRRY Peaonys: LAtdsh bNan g Loss, and. t he, resonance
current variessin an |ncr235|ng glrg P?Sﬁ? W?Hsfe%?tg??smﬂaﬁ stabilization
i's achi eyRdtbAtan8baLey! Follow it, and the shift from the low level

to the high level of the amplitude of the magnetic f£lux

(electromagnetic wave) 24 becomes a waveform in a first—

order delay manner. Similarly, as indicated at a changed

portion 24-2 of the electromagnetic wave 24, at the fall

time of the pulse of the pulse signal 22, the magnetic flux

‘{electromagnetic wave) 24 does not instantaneously follow it,

and the shift from the high level to the low level of the

amplitude of the magnetic flux (electromagnetic wave) 24

becomes a waveform in a first-—order delay manner.

After the magnetic flux (electromagnetic wave) 24, such

Ias that shown in Fig. 4, is transmitted from the antenna

section 14, when it is received and detected by a receiving

device (not shown) in a normal state, a waveform 25 shown in

Fig. 5 is detected. Although not shown, the detected

waveform 25 can be demodulated in a form closer to the pulse

signal 22 corresponding to the transmission data.

In contrast, when the receiving device is, for example,

an IC card (not shown), such as that described above, having

a limiter for limiting the input, that is, in a limiter

operating state, a waveform 26 shown in Fig. 5 is detected.




whi ch the increased drive energy and the |oss are equal t@2MNaemh2iher, the
resonance current becones fixed. As a result, the anplitude of the
magnetic flux (-electromagnetic wave) 24 to be output al so becones fixed at
a predetermned |level (high Ievel) higher than the |evel before change
(low level). However, since the resonance energy is Qtinmes as large as
the loss, a fixed tine is required for the stabilized state (a state in
whi ch the increased drive energy and tjye _ | oss are equal to each other) to
be reached. As a result, the magnetic flux (el ectromagnetic wave) 24
output fromthe antenna section 14 varies with a delay with respect to the

pul se S|ggalhg% corrg ons to tFe transm ssion data. That is, it takes a
fixed tine def 8y aﬁ onlpﬁE Fhgedetprbeds veHeLpuMs @60t st htgher se

FLore AR DAL g bt ERATELL AL e comaret < veve)
i anar 23 RereRT 2pB7 55t ?mt?%eé%h%mﬂ‘%oFﬁ?h@gﬁééﬁ%%’T c i
(ot omaeeis vaeleatelg fopeh by plapehelioni e it ape-

to as "H"), and when it is lower than the predetermined

level (hereinafter also referred to as "L"), the detected

waveform 26 reaches a low level, thereby a signal 27 shown

in Fig. 5 is demodulated. As shown in Fig. 5, this

demodulated signal 27 becomes a signal which differs greatly

from the original signal (pulse signal 22), and as a result,

communication failure occurs.

In the manner described above, the reason why: the
above-described problems occur is that the magnetic flux
(electromagnetic wave) 24 output from the antenna section 14
of Fig. 2 does not instantaneously follow the pulse signal
22 corresponding to the transmission data, but varies with a
delay. | |

The mechanism by which the delay of the magnetic flux
(electromagnetic wave) 24 occurs will be described below.

When the resonance circuit of the antenna section 14 is
in a resonance state, the antenna section 14 has stored
therein énergy in the form of resonance current {hereinafter

such energy will be referred to as "resonance energy"), and

unless energy is glven by the antenna drive sectlon 13

(modulation and amplification section 13), the resonance




del ay of the magnetic flux (el ectromagnetic wave) 24, that22 NMarch 2807

techni que for solving the above-descri bed conventional problens, the
applicant of the present application has devised a technique for

strengt heni ng the changed portion of the drive energy (the portions
corresponding to the rise and fall of the pulse of the pulse signal 22)
when the signal corresponding to the transm ssion data is a signal that
changes |i ke the pul se signal 22, and _has further devised a transm ssion
devi ce such as that shown in Fig. 6 o® the basis of such a t echni que. That
is, Fig. 6 shows an exanple of the configuration of a transm ssion device
to which the present invention is applied. In a transm ssion device 51 of
Fig. 6, cospoyeisscahsuhedcarftespandinotthpseiel biretgepaventional

transm ssion device (Fig. 1) are designated with the correspondi ng
reference nuikreatiter andrdescthpt aohsnhhededfec asecoOdht B8 dEFEs the
appropriate. As shown in Fig. 6, when conpared to the conventi onal

t ransni s§PéRNABVFEEtiont hé byansnivédiog desdeeebhifudt brergiynebudes a
shaped-wave application section 61 between the transm ssion data out put
section PtsAB°t ARChbEDI &fi dheandrnashpri fucht enargecwidh bantehaeredi ve

section) 13. 22 March 2007 28
to .as "drive energy" so as to distinguish it from the

resonance energy) .

The higher the Q factor {Quality Factor) of the antenna
of the antenna section 14, the more time it takes to consume
the resonance energy.

Therefore, if a signal of a predetermined level is
output instead of the pulse signal 22 from the transmission
data qﬁtput section 12, the amplitude of the collector
voltage Vc becomes fixed, stabilization is achieved in a
state in which the loss in the resonance circuit of the
antenna section 14 and the drive energy are equal to each
other, the resonance current becomes fixed, and as a result,
the amplitude of the magnetic flux (electromagnetic wave) 24
to be output becomes fixed.

In contrast, in the manner described above, since the:
actual signal output from the transmission data output
section 12 is the pulse signal 22, the amplitude of the

collector voltage Ve (amplitude-modulated wave 23) is also

varied. It is assumed here that the amplitude of the
collector voltage Vc varies in such a manner as to

instantaneously follow the pulse signal 22. In this case,




More specifically, conventionally (in Fig. 1), as descri BédMaphveld7? a
signal wave corresponding to the pulse signal 22 itself output fromthe
transm ssion data output section 12 is applied to the nodul ati on and
anplification section 13, and as a result, the anplitude-nodul ated wave 23
is output fromthe nodul ation and anplification section 13. 1In this case,
as descri bed above, when the drive energy corresponding to the

anpl i t ude- nodul at ed wave 23 is suppliﬁg to the antenna section 14, a del ay
occurs in the electromagnetic wave ( @hétic flux) 24 output fromthe
antenna section 14. Therefore, in the transm ssion device 51 of Fig. 6, the
shaped-wave application section 61 inputs the first pulse signal 22 in a
rect angulf®r waesbdiem eér tbspondengime tife thier padessironhdapal seut put from
the transm ssion data output section 12; generates a signal wave in such a
manner a$ig@alcglredpanidise wheacthe puipdetsidgnalf Fhewhoddewavef ormis
shaped so that the level at each rise time of each pulse of the first

i nput pulV8dtepgnir shipsokEsmhpgher fkaelt e hBi bhghl deekl(Hrhien the steady
state of the first pulse signal 22 and the level at each fall tinme of each
pul se of HHESr PREETY| ABGESPErEeaBfighgropeshdasaes thaerthaahoshe how | evel

(L) in %Ee steady state of the first pulse signal 22; and applies the
gener at ed"'§i §RSPPRBYE FBTTRRtBAGLEEI bR 8Rdincreasing direction.

Thereafter, when stabilization is achieved in a state in
which the increased drive energy and the loss are equal to
each other, the resonance current becomes fixed. 2s a
result, the amplitude of the magnetic flux (electromagnetic
wave) 24 to be output also becomes fixed at a predetermined
level (high level) higher than the level before change (low
level) .

However, since the resonance energy is Q times as large
as the loss, a fixed time is required for the stabilized
state (a state in which the increased drive energy and the
loss are equal to each other) to be reached. As a result,
the magnetic flux (electromagnetic wave) 24 output from the
antenna section 14 varies with a delay with respect to the
pulse signal 22 corresponding to the transmission data.
That is, it takes a fixed time (is delayed) from the rise
time of the pulse of the pulse signal 22 for the amplitude
of the magnetic flux (electromagnetic wave) 24 to reach the

high level from the low level.

For the same reasons, it takes a fixed time (is

delayed) from the fall time of the pulse of the pulse signal




anplification section 13. 22 March 2007 - 29 As a resul 22 Mateh ge%r i er
wave 21 output fromthe carrier-wave output section 11 is

anpl i tude-nodul ated and anplified in accordance with the signal wave
corresponding to the second pul se signal 71 by neans of the nodul ati on and
anplification section 13, formng an anplitude-nodul ated wave 72 in which
the anplitude varied portion is strengthened (in Fig. 6, the actual
nodul ati on wave is omtted, and only the anplitude varied portion is
drawn), and the drive energy corregbd%ﬁrhg to the anplitude- nodul ated
wave 72 is supplied to the antenna section 14. As a result, an

el ectromagnetic wave 73 (in Fig. 6, the actual electronagnetic wave is
om tted, 2andoanithet hepatphibude twar madneeiti @Nuks (d1awilromiase:anpl i tude
| evel follows alnpst instantaneously the change of the pul sé signal 22
(the riswagrd 24l kookethb phksépw iLevelt pubmf tp& hhghanteana section 14.
In the manner descri bed above, in the transm ssion device 51 of Fig. 6,
since the chahgecodindky el ®cta chagnetdqee faw ee Fdnimd ping fHodm tdhe ant enna
section 14 becones faster, it is possible to reduce the frequency of
occurrengelay pRethecwasnetiaci 6hukailkiresrdesgnébid abowp 24, ttkatecei ving

si de. is, as a technique for solving the above-described
conventional problems, the applicant of the present
application has devised a technique for strengthening the
changed portion of the drive energy (the portions
corresponding to the rise and fall of the pulse of the pulse
signal 22) when the signal corresponding to the transmission
data is a signal that changes like the pulse signal 22, and
has fufther devised a transmission device such as that shown
in Fig. 6 on the basis of such a technique. That is, Fig. 6
shows an example of the configuration of a transmission
device to which the present invention is applied.

In a transmission device 51 of Fig. 6, components which
correspond to those of the conventional transmission device
_(Fig. 1) are designated with the corresponding reférence
numerals, and descriptions thereof are omitted where
appropriate.

As shown in Fig. 6, when compared to the conventional
transmission device 1, the transmission device 51 further

includes a shaped-wave application section 61 between the

transmission data output section 12 and the modulation and

amplification section (antenna drive section) 13.




That is, the conventional problens can be solved. The confiZddarah €& of the
shaped-wave application section 61 is not particularly limted as |long as -
the configuration is capable of applying, to the nodul ation and 22 March .
2007 - 30 anplification section 13, a signal wave corresponding to the

second pul se signal 71 such that the waveformof the first pulse signal 22
is shaped. In this exanple, the shaped-wave application section 61 has a
configuration shown in Fig. 7, for exanple. Mre specifically, as shown in
Fig. 7, the shaped-wave applicatioﬁ'é%%fion 61 i ncludes a high-frequency
conponent extraction section 81 for extracting high-frequency conponents
91 of the first pulse signal 22 output fromthe transm ssion data output
section 12; amcranspppiftabibpn, sectéwbni@2aliby ouhpEidi ng A & gnal wave
corresponding to the second pulse signal 71 such that the high-frequency
conponenties9tibedt hbofrer, st pubselswgnal c@2rexpoadtiag by the phigh-frequency
conponent extraction section 81 are applied to the first pulse signal 22
out put frdemeheZr ansailsspotiputiataoputhet tsausmonsign dbte specatically,

the transm ssion device 51 of Fig. 6 can be configured as shown in, for
exanpl e, SEFiog b2 DS pAplied to the modulation and amplification

section 13, and as a result, the amplitude-modulated wave 23
is-output from the modulation and amplification section 13.
In this case, as described above, when the drive energy
correspohding to the amplitude-modulated wave 23 is supplied
to the antenna section 14, a delay occurs in the
electromagnetic wave (magnetic flux) 24 output from the
antenna section 14.

Thérefore, in the transmission device 51 of Fig. 6, the
shaped-wave application section 61 inputs the first pulse
signal 22 in a rectangular waveform corresponding to the

transmission data, output from the transmission data output

section 12; generates a signal wave in such a manner as to

correspond to a second pulse signal 71 whose waveform is
shaped so that the level at each rise time of each pulse of
the first input pulse signal 22 becomes higher than the high
level (H) in the steady state of the first pulse signal 22
and the level at each fall time of each pulse of the first
input pulse signal 22 becomes lower than the low level (L)

in the steady state of the first pulse signal 22; and

applies the generated signal wave to the modulation and

amplification section 13.




the transmi ssion device 51 of Figs. 8 and 9, conponents wAMaced?espond
to the conventional transmission device 1 in Fig. 2 are designated with

t he correspondi ng reference nunerals, and descriptions thereof are omtted
where appropriate. In Fig. 8 when conpared to the transm ssion device 1
of Fig. 2, in the transm ssion device 51, furthernore, a 22 March 2007 31
series circuit in which a capacitor C2 and a buffer 101 are connected in
series is connected between the emttems-of the transistor TRL and the
transi stor TR2, and the transm ssion data output section 12. Mre
specifically, in the exanple of Fig. 8 the shaped-wave application

t 61 is, forned t buf fer. 101, tor Ri
and o resi st °ﬁ%§reewh @é? VERBEGRIAT A Daten G o al so used i n

h d h S
o SR BRI L R R b bt "
capaci t 0tm 21 £204 1hes &L&sﬁcgoagtﬁ%ﬂ L 2bhey | 9agcl o med pladhie, resi stor

Rl and the resistor corresponds requency conpo

extractipg gret508-84 Bﬁlgé9515nafh¢lQH§fﬁ%aﬁglofstﬂéQMoﬁﬁfgngntiﬁﬁpurpose

of the
amplification section 13, forming an amplitude-modulated

wave 72 in which the amplitude varied portion is
strengthened (in Fig. 6, the actual modulation wave is
omitted, and only the amplitude varied portion is drawn),
and the drive energy corresponding to the amplitude-
modulated wave 72 is supplied to the antenna section 14. As
a result, an electromagnetic wave 73 (in Fig. 6, the actual
electromagnetic wave is omitted, and only the amplitude
varied portion is drawn), whose amplitude level follows
almost instantaneously the change of the pulse signal 22
(the rise and fall of the pulse), is output from the antenna
seotion 14.

In the manner described above, in the transmission
device 51 of Fig. 6, since the change of the electromagnetic
wave 73 output from the antenna section 14 becomes faster,
it is possible to reduce the frequency of occurrence of the
communication failures described above at the receiving side.
That is, the conventional problems can be solved.

The configuration of the shapedwwave application

section 61 is not partlcularly llmlted as long as the

configuration is capable of applying, to the modulation and




following. That is, when the switch SWis, for exanple, a22iMaielsP&l/or,
since the transm ssion data output section 12, which is a signal source of
the pul se signal 22, has a finite output inpedance, if the transn ssion
data output section 12 is directly connected to the emtter |oad, a
problem arises in that the change of the transistor which functions as the
swtch SWis delayed. Therefore, in the exanple of Fig. 8, in order to
solve this problem the buffer 1014 goprovi ded between the transm ssion
data output section 12 and the capacitor C2. 22 March 2007 32 The switch
SWfor changing the emtter load is not particularly limted, and, for

| e, | st b d. In_ thi ' h i
cramL . off IENAVDS, LER0RLR! 01, CAnoRS UPolLul Rl 8o s50 08 Shte 1

t ], t f h | st TR1 dth t j St TR2,
connec! el 8ya e 0L L 5,171 ML DRLE he TR A0 e el ster TR,

col l ect of, Pl o t DELALANSE SLOT 5 %?ed! S_£onpect e&%@?%%%{u%}g%gé%ﬁgﬁeet he

transm ssion data out put section 12 Is cohnec

i A B e S R T
pul se sighaleduple.

More specifically, as shown in Fig. 7, the shaped-wave
application section 61 includes a high-frequency component
extraction section 81 for extracting high-frequency
components 91 of the first pulse signal 22 oufput from the
transmission data output section 12; and an application
section 82 for outputting a signal wave corresponding to the
second pulse signal 71 such that the high-frequency
components 91 of the first pulse signal 22 extracted by the
high-frequency component extraction section 81 are applied
to the first pulse signal 22 output from the transmission
data output section 12.

| More specifically, the transmission device 51 of Fig. 6
can be configured as shown in, for example, Fig. 8 or 9. 1In
the transmission device 51 of Figs. 8 and 9, components
which correspond to the conventional transmission device 1
in Fig. 2 are designated with the corresponding reference
numerals, and descriptions thereof are omitted where

appropriate.

In Fig. 8, when compared to the transmission device 1

of Fig. 2, in the transmission device 51, furthermore, a




applied to the base of the transistor TRs reaches a high 2EéMesth 2097 (at the
rise time of the pulse), it is required that the electrical current of the
transistor TRL and the transistor TR2 of the nodul ati on and anplification
section 13 be increased. This corresponds to a situation where negative
pul se conponents are applied to the emtter loads of the transistor TRl
and the transistor TR2. This can be realized by converting the pul se
signal 22 output fromthe transm ssiqgy data output section 12 by using an
inverter and thereafter, by causing the signal to be passed through a

hi gh-pass filter. Mre specifically, in place of the buffer 101 of Fig. 8,
an inverte 22 _March 2007 33

1 o] , h i
Thi s |nver%l£% fg%égﬁ%bgrgW§68 eaasﬁ%9§$n8%2c%a98d stu§ﬁ8ﬁm1ﬁﬁ grgs. 1g to
12. O 1 b t { t hat
of Frogs. CHBREStER° 1 ¥ERL8E T pBRle Reg” %Wg?‘—ﬁg 'ﬁvswﬁfe%ﬁ%st Srmed
of a traﬂ§hﬁ59%t§@ II'RW.'EHH #:H%IC%EQ §i§1§o tCth %t fé%rplaﬁ%g% ot her

resi stor a resistor e en thé're

end is ggppephedutosbheibhangm ssion data out put section 12 is connected
to the base of the transistor TR 1, and one end of

More specifically, in the example of Fig. 8, the
shaped-wave application section 61 is formed of the
eapacitor C2, the buffer 101, a resistor Rl and a resistor
RZ2, which serve as emitter loads and which are also used in
the conventional modulation and amplification section 13,
and a switch SW for changing the emitter load.

A differentiation circuit formed of the capacitor C2
and the emitter load (a variable load formed of the resistor
Rl and the resistor R2) corresponds to the high-frequency
-component extraction section 81 of Fig. 7.

The buffer 101 is provided for the purpose of the
following. That is, when the switch SW is, for example, a
transistor, since the transmission data output section 12,
which is a signal source of the pulse signal 22, has a
finite output impedance, if the transmission data output
section 12 is directly connected to the emitter load, a
problem arises in that the change of the transistor which
functions as the switch SW is delayed. Therefore, in the

example of Fig 8, in order to solve this problem the

buffer 101 is prov1ded between the transm1331on data output

section 12 and the capacitor C2.




the resistor R 2 whose other end is also grounded is conRédMaieh 20 et 0.
The emtter of the transistor TR1is grounded. One end of the
above-descri bed capacitor C2 (the other end is connected to the emtters
of the transistor TRL and the transistor TR2, as shown in, for exanple,
Fig. 9), which forns a differentiation circuit, is connected to the
collector of the transistor TRil, and one end of the resistor R 3, to
whose other end a voltage Vcc2 is applyed, is connected thereto. In this
manner, the inverter 111 having the configuration of Fig. 10 has features
that the configuration is sinple. On the other hand, the inverter 111 has
a problemin_that, B when thf transistor TRI1L is in an on state, power
consunpti on oteTr SRR BY of @C 119 EhReeBEEERY 193 st PR his probl em
that is, mhgg t?g ;nv ntg& éll m@icg does ngt consune el ectrical current
i s requi PRU-TFOr2Ex&npr8 59  MaPEn 50867°%2mBAC ¢ RB MRVEFYRF i1l may be
configured._as.shown in Fig. 1é. Ihaé 1S, in the ex | e,of _Fig.,11, the
invertergiiﬂs%ggofofﬁgdggfuge NP- 9p h%?aﬁ?ﬁ?fo?sTﬁﬁgpnaﬁnNEN?ty e
transistor. JIRL3, rapf.resksLeg §%4 Ri 7 e d.of the resistfor R 4
whose otﬁe? end I'S cgnnec?eg ?o h%ﬁg?%ngﬁPégigﬁadé agﬁﬂ??éﬁés%%tion 12 is

connected to the emitters of the transistor TR1 and the

transistor TR2, and one end of the resistor R2 whose other

end is also connected to the collector of the transistor TRs

is connected thereto. Furthermore, the transmission data

output section 12 is connected to the base of the transistor

TRs, and the emitter thereof is grounded.

However, in a case where, as a switch, an NPN-type

transistor TRs is used, at the moment the pulse signal 22

applied to the base of the transistor TRs reaches a high

level (H) (at the rise time of the pulse), it is required

that the electrical current of the transistor TR1 and the

transistor TR2Z of the modulation and amplification section

13 be increased. This corresponds to a situation where

negative pulse components are applied to the emitter loads

.of the transistor_TRl and the transistor TR2. This can be

realized by converting the pulse signal 22 output from the

transmission data output section 12 by using an inverter and

thereafter, by causing the signal to be passed through a

high-pass filter. More specifically, in place of the buffer

101 of Fig. 8, an inverter 111 may be provided, as shown in

Fig. 9.




connected to the base of the transistor TRi 2, and one endZ2éMareméd@esi st or
Ri 5, to whose other end a voltage Vcc2 is applied, is also connected
thereto. The voltage Vcc2 is applied to the emtter of the transistor

TRi 2. One end of the above-described capacitor C2 (the other end is
connected to the emtters of the transistor TRL and the transistor TR2,

as shown in, for exanple, Fig. 9), which forns a differentiation circuit,
is connected to the collector of the t3ansistor TRi 2, and the collector of
the transistor TRi 3 is also connected thereto. In other words, one end of
the capacitor C2 is connected to the collector of the transistor TR 3, and

the collectofpl |Aelians]sf Qta T2 L aheoyCOINEL! el Relel 0.5, One end

of the resistor 0S€ o end 1s connecte Farem <5 on dat a

out put seblANiA2ri§s CORNEG! B8l L 0ENENASE, ObnbNEnt LANSE SIEL &Y 3pcand one

end of the resistofr R 7 whose other en groun Is also nect ed

ther et 0. o Jhe: Gk blCEnOhay BeotREASLREOT AR SokSF1 g5 OUled, 22, March 2007 -
35 Furthernore, when the inverter 111 whose opefating speed is high is

rlgqui red, forrexa®l eandiee idweriter 1ol1 Ry b sy i1qur ed a%,shn in Fig.
. of a transistor TRil which functions as a switch, a resistor
Ril, a resistor RiZ, and a resistor Ri3.

One end of the resistor Ril whose other end is
connected to the transmission data output section 12 is
connected to the base of the transistor TRil, and one end of
the resistor Ri2 whose other end is also grounded is
connected thereto. The emitter of the transistor TRil is
grounded. One end of the above-described capacitor C2 (the
other end is connected to the emitters of the transistor TR1
and the transistor TR2, as shown in, for example, Fig. 9),
which forms a differentiation circuit, is connected to the
collector of the transistor TRil, and one end of the
resistor Ri3, to whose other end a voltage Vcec2 is applied,
is connected thereto.

In this manner, the inverter 111 having the
configuration of Fig. 10 has features that the configuration
is simple. On the other hand, the inverter 111 has a

problem in that, when the transistor TRil is in an on state,

power consumption occurs. Therefore, when it is necessary

to solve this problem, that is, when the inverter 111 which

does not consume electrical current is required, for example,




That is, in the exanple of Fig. 12, when conpared to the 22iN&re@p0711
having the configuration of Fig. 11, furthernmore, a Schottky diode Dl is
connected between the base and the collector of the PNP-type transistor

TRi 2, and a Schottky diode D2 is connected between the base and the
collector of the NPN-type transistor TRi 3. In the manner described above,
since the inverter 111 is configured as shown in Fig. 12, when it falls
bel ow a predeterm ned voltage, it i-s Jossible to suppress a decrease in
the voltage of the emtter with respect to the base of the transistor TR 2
by causing electrical current to flow through the Schottky diode Dl.

i | ble t
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TRi 2 and TRi 3 can I ncTease e vol tage’

may be arry9ltagg suPPLisHsfROM Lhersane powver Source (not shown) as that
of the voltage Vccl of FlgS 9, and may be a voltage 22 March 2007 - 36

One end of the resistor Ri4 whose other end is
connected to the transmission data output section 12 is
connected to the base of the transistor TRi2, and one end of
the resistor Ri5, to whose other end a voltage Vecc2 is
applied, is also connected thereto. The voltage Vecc2 is
applied to the emitter of the transistor TRi2. One end of
the above-described capacitor €2 (the other end is connected
to the emitters of the transistor TR1 and the transistor TRZ,
as shown in, for example, Fig. 9), which forms a
differentiation circuit, is connected to the collector of
the transistor TRi2, and the coilector of the transistor
TRi3 is also connected thereto.

In other words, one end of the capacitor C2 is
connected to the collector of the transistor TRi3, and the
coilector of the transistor TRi2 is also connected thereto.

One end of the resistor Ri6 whose other end is
connected to the transmission data output section 12 is
connected to the base of the transistor TRi3, and one end of

the resistor Ri7 whose other end is grounded 1s also

connected thereto The emltter of the transistor TR13 is

grounded.




supplied froma differing power source (not shown). Next, 22marep@d®ti on of
the transm ssion device 51 will be described. The transm ssion device 51
may be enmbodied in various ways in the manner descri bed above. Unl ess
specified otherwi se, a description is given by assunm ng the transm ssion
device 51 to be the transm ssion device 51 having the configuration of
Fig. 9. Furthernore, the operation of the transm ssion device 51 is
basically the sane as the operation-of3&the conventional transn ssion
device 1 of Fig. 2. Accordingly, here, the descriptions of the operations
described in the conventional transm ssion device 1 are omtted where

cporopr 1 2. abidvide | SAON o0, HSSELall e Al b dlugn by plecing
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first pulse signal 22 is odtput fromthe tiansm ssion section

12, the pBapsArGYL-APRL | SRbIANiSEepHO0Mm H1 causes the enmitter |oads of the
transistor TRL and the transistor TR2 to be changed by swi tching the

transi stor TRmdth iaccanfance adipldef irigf. Ay ,S%qh'ﬂrgfl%lmﬁ%%éd” t& manner
simlar to the conventional case (is changed to either the value of the
resi stortid biivédige:anbi rieslvin@stisé avser valter tdn dherigsistor RL and the
resistor R2), and al so, applies, to

furthermore, a Schottky diode Dil is connected between the

base and the collector of the PNP-type transistor TRi2, and

a Schottky diode Di2 is connected between the base and the

collector of the NPN-type transistor TRi3.

In the manner described above, since the inverter 111

is configured as shown in Fig. 12, when it falls below a

predetermined voltage, it is possible to suppress a decrease

in the voltage of the emitter with respect to the base of

the transistor TRi2 by causing electrical current to flow

through the Schottky diode Dil. Also, when it falls below a -

predetermined voltage, it is possible to suppress a decrease

in the voltage of the emitter with respect to the base of

the transistor TRi3 by causing electrical current to flow

through the Schottky diode Di2. That is, the storage time

of each of the transistors TRi2 and TRi3 is decreased, and

the switching speed of the transistors TRi2 and TRi3 can be

increased.

The voltage Vecc2 shown in Figs. 10 to 12 may be a

Voltage supplied from the same power source (not shown) as

that of the voltage Vccl of Fig. 9, and may be a voltage




the emtter |oads, the high-frequency components (the hi gRZMarsheedy 2007

37 frequency conponents 91 of Fig. 7) of the first pulse signal 22
extracted by the differentiation circuit including the capacitor C2 via
the inverter 111. The shaped-wave application section 61 operates in this
manner, causing the emtter current corresponding to the signal wave
applied to the emtters of the transistor TRL and the transistor TR2 to be
varied in such a nanner as to corres@d to the second pul se signal 71
such that the waveformof the first pulse signal 22 is shaped. In other
wor ds, the shaped-wave application section 61 applies, to the emtters of

th t : d_t tor TR2 tt t !
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the transistor TR1L and e transis % eously
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of each pulse). As a result e occurs age

(anpl i t uger ; BBEUKaY 80 NEMEe FRAnh &r WL EB mgdgﬁk?&gee. Ofmﬁ;ee anplitude is
strengt hened, such as that shown at a cﬁange portion ¥ and a changed
portion FRediffedi GehdBeiddenn dd¥cHp¥Eon is given by assuming the
transmission device 51 to be the transmission device 51
having the configuration of Fig. 9.

Furthermore, the operation of the transmission device
51 is basically the same as the operation of the
conventional transmission device 1 of Fig. 2. Accordingly,
here, the descriptions of the operations described in the
conventional transmission device 1 are omitted where
appropriate, and in the following, descriptions will be

"given by placing emphasis on operations differing from those
of the conventional transmission device 1.

More specifically, as shown in Fig. 9, when the first
pulse signal 22 is output from the transmission data output
section 12, the shaped-wave application section 61 causes
the emitter loads of the transistor TR1 and the transistor
TRZ to be changed by switching the transistor TRs in
accordance with the first pulse signal 22 in a manner
similar to the conventional case (is changed to either the

value of the resistor Rl or the combined resistance value of

the re31stor Rl and the reSLStor R2), and also applles to

the emitter loads, the high-frequency components (the high-




energy corresponding to the generated collector voltage V&2March 2007
(anplitude-nmodul ated wave 72) is supplied to the antenna section 14, and a
magnetic flux (electronmagnetic wave) 73 shown in Fig. 14 is output from
the antenna section 14. 22 March 2007 38 Accordingly, Fig. 13 shows a
measurenent chart of a collector voltage Vc (anplitude-nodul ated wave 72),
which is actually output, in a state in which the first pulse signal 22
is output fromthe transm ssion data @t put section 12 in the transm ssion
device 51 of Fig. 9. Fig. 14 shows a neasurenent chart of a magnetic fl ux
(el ectromagnetic wave) 73, which is actually output, in a state in which

el ect . | | . inastate
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varies in such a manner as to correspond to the secon Signal 71

(Fig. 6rapheseoparel oL t5eShapadiae wgt the level at each rise tine of
each pulse of the first pulse signal 22 beconmes higher than the high |evel

(H in a steatye séidedivdhe afpl stabsesstOid andgdiedavel, atpgach fall
time of each pulse of the first pulse signal 22 becones |ower than the
| ow | evelafhpri, nchhieisy ety shateedl chhechtrsbrpslsensighato the
signal wave applied_to the emitters of the transistor TR1
and the transisto; TRZ to be varied in such a manner as to
correspond to the second pulse signal 71 such that the
waveform of the first pulse signal 22 is shaped. In other
words, the shaped-wave application section 61 applies, to
the emitters of the transistor TR1 and the transistor TR2,
the emitter current (signal wave) which varies in such a
manner as to correspond to the second pulse signal 71.
As a result of the above, the emitter current (signal
'.wave) of the transistor TRl and the transistor TR2 greatly
- changes instantaneously when the first pulse signal 22
changes (at the rise time and the fall time of each pulse).
As a result, there occurs a collector voltage Vc (amplitude-
modulated wave 72) in which the change of the amplitude is
strengthened, such as that shown at a changed portion 72-1
and a changed portion 72-2 in Fig. 13. Then, the drive
energy corresponding to the generated collector voltage Vc

(amplitude-modulated wave 72) is supplied to the antenna

section 14, and a magnetic flux (electromagnetic wave) 73

- shown in Fig. 14 is output from the antenna section 14.




22. That is, as indicated at the changed portion 72-1, th&2 Marph20Qde of
the collector voltage Vc (anplitude-nodul ated wave 72) at the rise tinme of
the pul se of the pulse signal 22 is higher than the high level in the
steady state thereof. Simlarly, as indicated at the changed portion 72-2,
the anplitude of the collector voltage Vc (anplitude-nodul ated wave 72)
at the fall time of the pulse of the pulse signal 22 March 2007 39 22 is
| ower than the |ow level in the steadygstate thereof. As a result, as
shown in Fig. 14, the magnetic flux (electronmagnetic wave) 73 output from
the antenna section 14 varies al nost instantaneously in such a manner as
to follow the pul se signal 22 correspondlng to the transm ssion data when

conpared to t%% AARI Y s cF 1 Bedl & ofYent | dritga FraERBERE Chaxik of a
(el ectroma o maviL 24 of r exanple, as indicated at a
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i nst ant aneous
measurement chart of a magnetic flux (electromagnetic wave)

73, which is actually output, in a state in which the first
pulse signal 22 is output from the transmission data output
section 12 in the transmission device 51 of Fig. 9.

As shown in Fig. 13, the amplitude of the collector
voltage Vc {amplitude-modulated wave 72) wvaries in such a
manner as to correspond to the second pulse signal 71 (Fig.
6) whose waveform is shaped so that the level at each rise
time of each pulse of the first pulse signal 22 becomes
higher than the high level (H) in a steady state of the
first pulse signal and the level at each fall time of each

- pulse of the first pulse signal 22 becomes lower than the
low level (L) in the steady state of the first pulse signal
22. That is, as indicated at the changed portion 72-1, the
amplitude of the collector voltage Ve (amplitude-modulated
‘wave 72) at the rise time of the pulse of the pulse signal
22 1is higher than the high level in the steady state thereof.

Slmllarly, as indicated at the changed portlon 72— 2 the

amplltude of the collector voltage Ve (amplltude—modulated

wave 72) at the fall time of the pulse of the pulse signal




froma high level to a lowlevel in such a manner as to R8Maseh 20 fall .
In the foregoing, although the transm ssion device 51 has been descri bed
with reference to Figs. 8 and 9, the transm ssion device 51 is not |imted
to the configuration of the exanple of Fig. 8 or 9, and can be enbodied in
vari ous ways as long as the transm ssion device 51 is capable of _
outputting the collector voltage Vc (anplitude- nodul ated wave 72) such as
that shown in Fig. 13. For exanple, 4 g he exanples of Figs. 8 and 9, for
the 22 March 2007 40 purpose of reducing the influence of in-phase noise,
the transm ssion device 51 is configured in such a manner that the
transi st b TRlland tgs tr%ﬁsi itor TR2_for npdul ation and anplification are
di f ferenffal Py 2BRhect3. VAPt EPHalFVELy IR the $FeRdWKi SERbA BRSTRRI51 nay be
f d f olgyg f, the t i st TR d.the t i st TR2
ornme rom Y. one e transis . 1% n e transj stor .
Furthernore, n apr%%ﬁu?‘%:%’, SRk aR QI'E)JfgeI Lg't I e R entt 98 transi st or s
for nodulatLop, ahd.20p) Lfi | 0R,i regui.red,. as shown in Figs. 8 and 9,
‘rather t har eagﬁlﬂo%e 0 t%gé% r?%s?%?%"rlg'l‘ﬁiorﬁnﬁﬁ? h%n??ré%%!i?% l‘ﬂ?zl,fmhi ch
are  di TEgr oLl Ao COMMEEL flankSubBednt ¥0cR L SnQind £ 3051 85 CFSLL SO that
a plurality of transistors are connetted 1 n
the pulse signal 22 corresponding to the transmission data
when compared to the above-described conventional magnetic
flux (electromagnetic wave) 24 of Fig. 4. For example, as
indicated at a changed portion 73-1, at the rise time of the
pulse of the pulse signal 22, the amplitude of the magnetic
flux (electromagnetic wave) 73 also varies almost
instantaneously from a low level to a high level in such a
manner as to follow the rise. Similarly, as indicated at a
changed portion 73-2, at the fall time of the pulse of the
pulse signal 22, the amplitude of the magnetic flux
(electromagnetic wave) 73 also varies almost instantaneously
from a high level to a low level in such a manner as to
follow the fall.
In the foregoing, although the transmission device 51
has been described with reference to Figs. 8 and 9, the
transmission device 51 is not limited to the configuration
of the example of Fig. 8 or 9, and can be embodied in
various ways as long as the transmission device 51 is

capable of outputting the collector voltage Vc (amplitude-

modulated wave 72) such as that shown in Fig. 13.

For example, in the examples of Figs. 8 and 9, for the




parallel are provided, and the two sets, which are diffe2éiareh 907
connected, are used often. More specifically, for exanple, the transm ssion
device 51 is sonetinmes configured in such a manner that, as shown in Fig.
15, in place of the transistor TRL of Fig. 9, a set in which two
transistors TRL and TR2 are connected in parallel, and a set in which two
transistors TRL and TR2 are connected in parallel in place of the
transistor TR2 of Fig. 9 are connecteg in parallel, are differentially
connected. In such a case, the signal wave corresponding to the second
pul se signal 71 (Fig. 6) such that the waveformof the first pul se signal

22 correspondi ng %o t he transgissigg data is shaped may be applied to al
t he enit?ﬁFgoﬁ? Phe22URARENTBBOY AL AYCNER ARS LR PR -R0LP)- tHeS t r ansi st or

TRL- 2 the emtt f_the transistor TR2:1 the transistor TR2-2
(the  enptBrnfEies fexfret RE 1920eh et ShecdriBaii et MGATE CHF i e, and

s oLy AL PRSP N oREnERL Bl LURCIL Ty PSS SRR B
ey SR LGB fon (1B PECERETLES, Lsbilich SERsEAREIALTe,
system e aPrdfshfiion device 51 may be formed from only one of
the transistor TRl and the transistor TR2. -
Furthermore, in practice, since a lot of electrical
current of transistors for modulation and amplification is
required, as shown in Figs. 8 and 9, rather than each one of
the transistor TR1 and the transistor TR2, which are
differentially connected, is used, two sets of transistors
such that a plurality of transistors are connected in
parallel are provided, and the two sets, which are
differentially connected, are used often.
More specifically, for example, the transmission device
51 is sometimes configured in such a manner that, as shown
in Fig. 15, in place of the transistor TRl of Fig. 9, a set
in which two transistors TR1 and TR2 are connected in
parallel, and a set in which two transistors TR1 and TR2 are
connected in parallel in place of the transistor TR2 of Fig.
9 are connected in parallel, are differentially connected.
In such a case, the signal wave corresponding to the

second pulse signal 71 {(Fig. 6) such that the waveform of

the first pulse signal 22 corresponding to the transmission

data is shaped may be applied to all the emitters of the




122, which is a communication party, comes too close to tRéMaEhyeHvice
121, there are cases in which the load of the transm ssion device 51
varies. In such a case, there is a possibility that, because the peaking
is too effective (the portion (the portion corresponding to the

hi gh-frequency conponents of the first pulse signal 22) is too sharp) when
the anplitude of the anplitude-nodul ated wave 72 of Fig. 6 changes, power
transmssion is interrupted. Therefareg, iin order to solve such problens,
that is, in order to secure electrical power required for transm ssion

as shown in Fig. 15, the signal wave corresponding to the second pul se

si gnal 6 e appljed to only the emtters of the transistor

TR1-1 ané % 9??%%5?%%‘? eﬁﬁ_ghe SRandh g%ﬁdT?%h% BPfAekhenemiteredf is

gr ounded the —emtier i stor be connected to the emtters of
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but the following problems arise.

That is, as shown in Fig. 17 (to be described later),
in a case where the transmission device 51 is incorporated
in an R/W device 121 of the IC card system, if an IC card
122, which is a communication party, comes too close to the
R/W device 121, there are cases in which the load of the
transmission device 51 varies. In such a case, there is a
possibility that, because the peaking is too effective (the
portion (the portion corresponding to the high-frequency
components of the first pulse signal 22) is too sharp) when
the amplitude of the amplitude-modulated wave 72 of Fig. 6
changes, power transmission is interrupted.

Therefore, in order to solve such problems, that is, in
order to secure electrical power required for transmission,
as shown_in Fig. 15, the signal wave corresponding to the
second pulse signal 71 (Fig. 6) may be applied to only the
emitters of the transistor TR1-1 and the transistor TR1-2,

and one end (the other end thereof is grounded) of the

emitter re51stor R3 may be connected to the emitters of the

transistor TR1-2 and the transistor TR2-2 other than the




the first pulse signal 22 output fromthe differentiation22diareupf07

i ncluding the capacitor C2 via the inverter 111 may be applied to only the
emtters of the transistor TR1-1 and the transistor TR2-1, and the emtter
| oads of the transistor TR1-2 and the transistor TR2-2 other than the
above may be nmade constant. Furthernore, the transm ssion device 51 can

al so be configured as shown in, for exanple, Fig. 16. More specifically,

in the exanple of Fig. 16, when conpaxed to the exanple of Fig. 9,
furthernore, the collector of a switching transistor TRs2 is connected to
one end (the other end with respect to the end connected to the emtters
of the tr$n3|st0ﬁ R% and the transistor TR2 the resistor RL. The
emtter 8P°YFe trAng E?Srw?ﬁgf i 85 §PBHRdEH. Eﬁe énd &het ABLEESFstor R4, to

whi ch t nih It 2 I l'i ed, ted to th
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hi gh-frequency conponents of theé ¥irst
to the first pulse signal 22 output from the transmission

data output section 12, and the high-frequency components of
the first pulse signal 22 output from the differentiation
‘circuit including the capacitor C2 via the inverter 111 may
be applied to only the emitters of the transistor TR1-1 and
the transistor TR2-1, and the emitter loads of the
transistor TR1-2 and the transistor TR2-2 other than the
above may be made constant.

Furthermore, the transmission device 51 can also be
‘configured as shown in, for example, Fig. 16.

More specifically, in the example of Fig. 16, when
compared to the example of Fig. 9, furthermore, the
collector of a switching transistor TRs2 is connected to one
end (the other end with respect to the end connected to the
emitters of the transistor TRl and the transistor TR2) of
the resistor Rl1. The emitter of the transistor TRs2 is
grounded. One end of the resistor R4, to which other end
the voltage Vcc2 is always applied, is connected to the base

of the transistor TRs2. That is, the transistor TRs2 is

always turned on.

A differentiation circuit formed of a resistor R5 whose




signal 22 output fromthe transmission data output sectio®ZMach280direct!y
applied to the emtters of the transistor TRl and the transistor TR2.
However, in the exanple of Fig. 16, the high-frequency conponents are
applied to the base of the transistor TRs2. A transistor TRsl is identical
to the transistor TRs of Fig. 9. Furthernore, the transm ssion device 51
may be a single device as in the above-described enbodi nent.

Alternatively, the transm ssion dewice3 51l nmay be incorporated in an

i nformati on processing device as a portion of the information processing
devi ce. For exanple, as shown in Fig. 17, the transm ssion device 51 may
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12 are directly applied to the emitters of the transistor
TR1 and the transistor TR2. However, in the example of Fig.
16, the high-frequency components are applied to the base of
the transistor TRs2. A transistor TRsl is identical to the
transistor TRs of Fig. 9.

Furthermore, the transmission device 51 may be a single
device as in the above~described embodiment. Alternatively,
the transmission device 51 may be incorporated in an
information processing device as a portion of the
information processing device.

For example, as shown in Fig. 17, the transmission
device 51 may be a portion of the R/W device of the above-
described IC card system. That is, Fig. 17 shows an example
of the configuration of an R/W device to which the present
invention is applied.

As shown in Fig. 17, an R/W device 121 is provided with
a main control section 131 for controlling the entire R/W-
device 121, and a data storage section 132.

The main control section 131 is provided with a CPU

(Central Processing Unit) 141, a ROM (Read Only Memory) 412,

and a RAM 143. The CPU 141 performs various processes in




accordance with a programstored in the ROM 142 or a progadiarcibgde@d from
the data storage section 132, etc., into the RAM 143. In the RAM 143, data
required for the CPU 141 to perform various processes is stored as
appropriate. The main control section 131 is further provided with a
carrier-wave output section 11 and the transm ssion data output section
12, which are identical to those in Fig. 6. The R'Wdevice 121 is further
provi ded with the nodul ati on and anpl if4 cati on section 13, the antenna
section 14, and the shaped-wave application section 61, which are
identical to those in Fig. 6. In other words, in the RRWdevice 121, as a
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carrier-wave output section 11 and the transmission data
output section 12, which are identical to those in Fig. 6.

The R/W device 121 is further provided with the
modulation and amplification section 13, the antenna section
14, and the shaped-wave application section 61, which are
identical to those in Fig. 6.

| In other words, in the R/W device 121, as a

transmission section, the transmission device 51 having the
same configuration as that of Fig. 6 is incorporated.

The R/W device 121 is further provided with a detection

section 133, a demodulation section 134, and a data input
section 144 within the main control section 131, which form

the receiving section with respect to the above-described

transmission section (the transmission device 51).

Next, the operation of the R/W device 121 will be
described briefly.

When the IC card 122, which is a communication party of

the R/W device 121, is disposed so as to face the antenna

section 14 of the R/W device 121 at a predetermined distance

{(communication distance), the antenna of the IC card 122



- (comuni cation distance), the antenna of the IC card 122 Z2 Marcb R0OQD07 45
captures the magnetic flux output fromthe antenna section 14 and
resonates mutual ly, thereby reaching a state in which non-contact

comuni cation is possible mutually. In this state, when first digital
information (data which is witten into the IC card 122, etc.), which is
prestored in the data storage section 132, is output as a pulse signal
fromthe transm ssion data output seet4®n-12, the signal is superinposed
(as an anplitude-nodul ated wave) onto the carrier wave output fromthe
carrier-wave output section 11 in accordance with the sanme operating

lied
o the o Boas Socton T ant dq"lhs“? SR B eﬁ%em&%m@%&% Fortignet  c

to the ant enna section I4, an I'S OU
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this waveonscéataekedonntindem@dwnhati@d ;bR ph e ol igh 1,0ri ginal i nf or mat i on
by the I C (not shown) of the IC card "122 in the nanner described above.

When the firstni#hosgtiea Iﬁhéﬁtﬁ1£9tb§1§i9£§dlhﬂo£M§tﬂ§ﬂ“fdaé£0t shown)
the first information is stored in the menory within t On the ot her
hand, whehitheiki wstitiphotimkbl @Rel $cdabaaWibeh etc.), which is

prestored in the data storage section 132, is output as a

pulse signal from the transmission data output section 12,

the signal is superimposed (as an amplitude-modulated wave)

onto the carrier wave output from the carrier-wave output

section 11 in accordance with the same operating principles

as those of the transmission device 51, the wave is supplied

to the antenna section 14, and the wave is output as an

electromagnetic wave from the antenna section 14.

The electromagnetic wave output from the antenna

section 14 is received by the antenna of the IC card 122,

and this wave is detected and demodulated into the first

original information by the IC (not shown) of the IC card

122 in the manner described aboﬁe. When the first

‘information is data to be stored in the memory (not shown),

-the first information is stored in the memory within the IC.

On the other hand, when the first information is data which

instructs the reading of ihformation, predetermined

information is read from the memory within the IC on the

basis of the flrst 1nformat10n

Response data which notifies that the first information




instructs the reading of information, predetermnined infor@é&iMaseh 2807 ead
fromthe memory within the ICon the basis of the first information
Response data which notifies that the first information 22 March 2007 46
is recorded in the nmenory or data (second digital information) read from
the menory within the ICis superinposed onto the carrier wave by the IC,
and this wave is supplied to the antenna section 14 of the R'Wdevice 121

via the antenna of the IC card 122. -Mx@ specifically, in this exanple, in
the 1C card 122, after the second information is coded, the equivalent
| oad of the antenna of the I1C card 122 is varied in accordance wth the

| Ceard 1927 2okaeas AoThe BERSEY, o ok atsEREP A RS bnd of the ant enna

ICcard 1 ears as a’lo

section ;ﬁfg}mEQSOE%V%gg&l§§O%2%?ETH8&8%§{§aghvarlgéegélon section 133

detects this vari ation as Dnents of the

That |5, “FBUFAEOSLd SpeBnEAY téégFéghﬂﬁﬁsfﬁkf%h59¥%293n2?§€432h??%e31%”a
card 1221§OSEB§lE%MV@8VEﬁ§ dfdenRal 988tion 14 of the R/W device 121
via the antenna of the IC card 122.

More specifically, in this example, in the IC card 122,
after the second information is coded, the equivalent load
of the antenna of the IC card 122 is varied in accordance
with the logic value of the signal thereof.

The load variation of the antenna of the IC card 122
-appears as a load variation at the antenna end of the
antenna section 14 of the R/W device 121.

Therefore, the detection section 133 detects this load
variation as the amplitude varied components of the carrier
‘'wave, that is, an ASK (Amplitude Shift Keying)} modulation
signal.

| That is, in this example, for the transmission of the
data from the IC card 122 to the R/W device 121, a load
modulation method is used in which, after data to be
transmitted is coded, by varying the load such that the
interior is viewed from the antenna terminal in accordance
with the logic value of the signal, the radiated

electromagnetic wave is ASK-modulated.

The demodulatlon section 134 demodulates the pulse

signal corresponding to the second digital information from




modul ati on nmethod is used in which, after data to be tra@@rilarced0d’s coded,
by varying the load such that the interior is viewed fromthe antenna
termnal in accordance with the |logic value of the signal, the radiated

el ectromagneti ¢ wave i s ASK-nodul ated. The denodul ati on section 134

denodul ates the pulse signal corresponding to the second digital
information from 22 March 2007 47 the ASK-nodul ated signal (the anplitude
vari ed conponents of the carrier wave)7 detected by the detection section
133, and supplies the pulse signal to the received-data i nput section

144. \When the second digital information corresponding to the pul se signal

supplied o] h l.ati.on_section_134. is response data, the

recei veds %tgb?n%agﬁggg 90%1%23i g%bﬁl?@E%FFu§8 YﬂglﬁéLF?%R9n%ﬂt?h%fother
hand, whep.thg,.,-$EFO [e] Loformation.is data to be. wi ninto the
dat a sto?ggeéggc?ggnwggg? ?%ggﬁggé %g &Fthgﬁef§%8?ea?cﬁﬁ?% i%ﬁe Yt a
storage sgghh98s18Ke ﬁﬁfgetgg L§3PRBSE gaggcéfvegptg%geg ﬁ?esgg i%§1
performs a process correspon Png to tﬂe response %a 3. TR EhFEC ner, the
R'Wdeviceql21l wites the first digital information into the I1C card 122

and reads the
When the second digital information corresponding to

the pulse signal supplied from the demodulation section 134
is response data, the received-data input section 144
supplies it to the CPU 141. On the other hand, when the
second digital information is data to be written into the
data storage section 132, the data is written (stored) into
the data storage section 132. When the response data is
obtained, the CPU 141 performs a process corresponding to
the response data.

In this manner, the R/W device 121 writes the first
.digital information into the IC card 122 and reads the

second digital information from the IC card 122 by

performing non-contact communication with the IC card 122

via the antenna section 14.

In the manner described above, in the transmission
device 51 (Fig. 6) of the present invention, the first pulse
signal 22 in a rectangular waveform, which corresponds to

- the transmission data, is input. A signal wave is generated

in such a manner as to correspond to the second pulse signal

71 whose waveform is shaped so that the level at each rise

time of each pulse of the first input pulse signal-22




second digital information fromthe IC card 122 by perfol@iMajcmd@ldcont act
communi cation with the IC card 122 via the antenna section 14. In the
manner descri bed above, in the transm ssion device 51 (Fig. 6) of the
present invention, the first pulse signal 22 in a rectangul ar waveform

whi ch corresponds to the transm ssion data, is input. A signal wave is
generated in such a manner as to correspond to the second pul se signal 71
whose waveformis shaped so that the lgvel at each rise tine of each pul se
of the first input pul se signal 22 22 March 2007 - 48 becones higher than
t he high | evel |n t he steady state of the first pulse signal 22 and

the | eve a% eac ﬁ %h F ul se of the first input Eulse si gna
22 becomB§COMGRel 1ERSH £HED £ 5 EEYan(ﬁhelgtE§8y5§?39§ 8Fatfe first

| h l'j ed h
Lgfgtefg %? Ig?%rﬁﬁspglggs gggéﬁt g Pﬁ eY? i@FngFh$ﬁiEgnﬁi§%e

t f d I t d ti ti 13.
p"a r ot cehorebed of) el EXSse TSN E bR s%ﬂal%%igi 5% BreStedng: stor i

As a resu carri er wave

anpl i tudexgodul al £d 4,0t 9 an;agmhi § ge Jodyl agge t % n cordance Wi th
t he signal wave corresponding to t e Secon % El 91 %plled to the
emtter eirthe;ib@PSh8iQb: signal 22. The generated signal wave is

applied to the emitters of the transistors (for example, the

transistor TRl and the transistor TR2Z of Fig. 9} of the

modulation and amplification section 13. As a result, the

carrier wave 22 applied to the base of the transistor is

amplitude-modulated into an amplitude-modulated wave 72 in

accordance with the signal wave corresponding to the second

pulse signal 71 applied to the emitter of the transistor.

The amplitude-modulated wave 72 is supplied (supplied as

drive energy) to the antenna section 14 via the collector of

the transistor, and the amplitude-modulated wave 72 is

transmitted as the electromagnetic wave 73 from the antenna

section 14 including a resonance circuit.

Since the amplitude of the electromagnetic wave 73

output from the antenna section 14 in this manner varies

almost instantaneously in such a manner as to follow the

first pulse signal 22 corresponding to the transmission data

as described above, the electromagnatic wave 73 received by

the receiver (for example the IC card 122 of Flg 17) can

be demodulated almost accurately 1nto the flrst orlglnal

pulse signal 22 by the receiver. That is, it is possible




The anplitude-nodul ated wave 72 is supplied (supplied as 2dMajeh 2 gy) to
the antenna section 14 via the collector of the transistor, and the
anplitude-nodul ated wave 72 is transmtted as the el ectronagnetic wave 73
fromthe antenna section 14 including a resonance circuit. Since the
anplitude of the el ectromagnetic wave 73 output fromthe antenna section
14 in this manner varies alnost instantaneously in such a mannér as to
follow the first pulse signal 22 cermgsponding to the transm ssion data
as descri bed above, the el ectromagnetic wave 73 received by the receiver
(for exanple, the IC card 122 of Fig. 17) can be denodul ated al nost

t i i . ori ginal I i | 22 by. th i . That
To T T Bh8 HESah SR sBeioe B8 SF P onEres e e Ee 51 o
the presellubVeRL! Phedfend PUIE LA, LLRALCHEY: Al ROLUY £OCC Ol uree
comuni cation failures™ at the receiving side. ur%%ernnre, as shown in

for exanpternEl PecdivEhdICE gd he transm ssion device 51 can be configured by
a sinple circuitc?ﬁvgﬁgdﬁlt%e capacitor C2 and the inverter 111 are added

Lo the conventanlrmideans Hso SRt O (Hitio1d) » ihe ol gt on

device 51 can be manufactured at approximately the samme cost and with

al nost  tige SeABN SO £Fon device 51 can be configured by a simple
circuit in which the capacitor C2 and the inverter 111 are
added to the conventional transmission device 1 (Fig. 2),
the transmission device 51 can be manufactured at
approximately the same cost and with almost the same degree
of hardware resources as that of the conventional
‘transmission device 1.

In other words, it becomes possible to configure the
transmission device 51 by merely performing a modification
which does not require cost and whose operation is easy such
as the shaped-wave application section 61 being added to the
conventional transmission device 1. More specifically, for
example, when the conventional transmission device 1 having
the configuration of Fig. 2 is to be modified into the
transmission device 51 having the configuration of Fig. 9,
the person who makes the modification may connect the
capacitor C2 and the inverter 111 as shown in Fig. 9.

In the above-described embodiment of the transmission

device 51, transistors are used. Alternatively, in the

configuration other than that shown in Fig. 12, in place of

transistors, field-effect transistors (FET transistors) may




of hardware resources as that of the conventional transnZdMaseh d&Vice 1.
In other words, it becones possible to configure the transm ssion device
51 by nerely performng a nodification which does not require cost and
whose operation is easy such as the shaped-wave application section 61
bei ng added to the conventional transm ssion device 1. Mre specifically,
for exanple, when the conventional transm ssion device 1 having the
configuration of Fig. 2 is to be nodi 6bed into the transm ssion device 51
havi ng the configuration of Fig. 9, the person who makes the nodification
may connect the capacitor C2 and the inverter 111 as shown in Fig. 9. In
the abovgs Ly i bed enbodi ment of the transm ssion device 51, transistors
are used. ternatively, in the configuration other than that shown in
Fig. 12, in ansi +aielid-af f e i S
transistors)gkgg%%%hﬁg%%hqggg%g;%H§¥%i§%§é%{%%gbigggﬂb%%&ﬁfﬁFEﬁg
transnisééﬂf&gugg i i he; i td i } e of the
transi stor TRl anﬁ:dl%r?r]?eﬁﬁ%@ngi%’t glrn %%gd%%?e%}%leﬁae{%ﬂsﬁ%ng% (F%JlrlﬁléFTl and
a fiel deredf figeindiranst stior, BETR: nbte shown): #mys Do disethr respect i vel y.
However, in this case, a connection is nade

field~effect transistor EFT2 (not shown) may be used,

respectively. However, in this case, a connection is made
in such a manner that the gates of the field-effect
transistor EFT1 and the field-effect transistor EFT2
correspond to the bases of the transistor TR1 and the
transistor TR2, respectively, the sources correspond to the

emitters, and the drains correspond to the collectors.




in such a manner that the gates of the field-effect trang?Maseh 2071 and
the field-effect transistor EFT2 correspond to the bases of the transistor
TR1 and the transistor TR2, respectively, the sources correspond to the
emtters, and the drains correspond to the collectors. 22 March 2007 51
CLAIMS: 1. An electronic circuit for anplitude-nodulating digital data
transmtted via an antenna including a resonance circuit, said electronic
circuit conprising: a nodulation citcgjt, having a first transistor, for
anplitude-nodulating a carrier wave applied to the base of said first
transi stor into an anplitude-nodul ated wave in accordance with a signa
wave ap%khiﬁgto the emtter of said first transistor and for supplying

It

said anp é-nmodul ated wave to said antenna via the collector of said

first transistor; and a signal-wave generation circuit for inputting a
first pulse signal in a rectangul ar waveform corresponding to said

cor'roapond b & ABeanaC P aecePhhat - Rnbss HalLFBRf PeduhabtS S0 & hat t he
1evel aigaEhrhatal k¥t 1226 Yl 38 FhetBnd Tl diAgYL Pul s signal
~ resonance circuit, said electronic circuit comprising:
a modulation circuit, having a first transistor, for

amplitude-modulating a carrier wave applied to the base of

- said first transistor into an amplitude-modulated wave in
accordance with a signal wave applied to the emitter of said
first transistor and for supplying said amplitude-modulated
wave to said antenna via the collector of said first
transistor; and

a signal-wave generation circuit for inputting a first

Ppulse signal in a rectangular waveform corresponding to said

- digital data, for generating said signal wave in such a
manner as to correspond to a second pulse signal whose
waveform is shaped so that the level at each rise time of
each pulse of said first input pulse signal becomes higher

fhan the high level in a steady state of said first signal
and the level at each fall time of each pulse of said first
input pulse signal becomes lower than the low level in the
steady state of said first signal, and for applying said

generated signal wave to the emitter of said first

-transistor.




than the high level in a steady state of said first signalk2 Naighefd | eve
at each fall tinme of each pulse of said first input pulse signal becones
| ower than the low level in the steady state of said first signal, and for
applying said generated signal wave to the emitter of said first
transistor. 22 March 2007 52 2. An electronic circuit according to C aim
1, wherein said signal-wave generation circuit conprises: a load circuit,
whi ch serves as an emtter | oad of saggl _first transistor; a |oad varying
circuit for varying the emtter load of said load circuit in accordance
with said first pulse signal; and an extraction circuit for extracting
hi gh- f r equengy onpgnents of said first pulse signal, wherein said signal
wave corresp ndi%ﬁ BoSEATrariEcEAICUL G 88corghnr 18 GeadPal edwB§TEPBI vi ng,
to said Gircuit sai d hi gh-frequency conponents of said first pul se
si gnal gea;?‘T%?aS(’:j’tgé"c?lLib9"""1'5"aei @e&?trra%c?ﬂnor‘?qﬁ i tc.or;‘g’.rlﬁﬁsél ectronic circuit
according to i ._wherein, .said extraction citcuit |s differentiation
crout a antBrEFrahECE Priff SeBURRIRY #0 enbfhes bad Shnafidn
first transistor;
a load varying circuit for varyving the emitter load of
said load circuit in accordance with said first pulse
signal; and
an extraction circuit for extracting high-frequency
components of said first pulse signal,
wherein said signal wave corresponding to said second
pulse signal is'generated by applying, to said load circuit,

said high-frequency components of said first pulse signal

extracted by saild extraction circuit.

3. BAn electronic circuit according to Claim 2, wherein

said extraction circuit is a differentiation circuit.

4, An electronic circuit according teo Claim 2 or 3, wherein

said signal-wave generation circuit further comprises a

buffer connected to the input of said extraction circuit.

5. An electronic circuit according to Claim 2, 3 or 4,

wherein said load varying circuit comprises a second transistor

that functions as a switch which is switched in accordance with

said first pulse signal applied to the base, varies the




sai d signal -wave generation circuit further conprises a RédfMaehedihect ed
to the input of said extraction circuit. 5. An electronic circuit according
to Claim2, 3 or 4, wherein said |oad varying circuit conprises a second
transistor that functions as a switch which is switched in accordance with
said first pulse signal applied to the base, varies the 22 March 2007 53
emtter |oad by disconnecting, fromsaid |load circuit, a predeterm ned
el ement which serves as a portion of g _enmtter |oad when said second
transistor is turned off and by connecting said disconnected el enent to
sai d | oad CIrCUIt when said second transistor is turned on, and. said
si gnal ratlg i,rcuit further includes an inverter circuit
connectgaltg Fh OPﬂp Y gissonpesking ifgom eadeuileads cigeuditec®r oni ¢
circuit éerdlng CH gi §ﬂ§;e|n said inverter, circuit is forned of a
third t PASSREESPInRICR1CPERE MEt SorvaR fehd RAE 4 PeGiefdr. 7. An
electro LE.C ordln m 6, wherein, said verter circuit
conprlsgggtgsESgP%dt ra F?aﬁil§F§Pd &TADELSEPT f SNBN IPF%eOFFé A8Fstor and a
PNP- t ypg.t LaRsLatoh n .el r IrCUIt accordi, to Cla|n17 wherein
sai d i nverter c?rcugtg?ﬁétﬁgﬁgg%ﬁ%?F%gg g@ﬁ&t%&ysﬁﬂgdéoad clreu

when said second transistor is turned on, and. '

said signal-wave generation circuit further includes an
inverter circuit connected to the input of said extracﬁion

circuit.

6. An electronic circuit according to Claim 5, wherein
said inverter circuit is formed of a third transistor which

functions as a switch, and a resistor.

7. An electronic circuit according to Claim 6, wherein
said inverter circuit comprises, as said third transistor, a

set of an NPN-type transistor and a PNP-type transistor.

8. An electronic circuit according to Claim 7, wherein
said inverter circuit further comprises a Schottky diode
connected between the base and the collector of each of said

NPN-type transistor and said PNP-type transistor.

9. An electronic circuit accordlng to any one of claims 2

to 8, wherein there are a plurallty of said first transistors,

an emitter resistor differing from the resistor which




connect ed between the base and the collector of each of sa2damiPRO®s pe
transi stor and said PNP-type transistor. 9. An electronic circuit according
to any one of clainms 2 - ---------- to 8, wherein there are a plurality of
said first transistors, an emtter resistor differing fromthe resistor
which 22 March 2007 54 forns said load circuit is connected to the
emtter of one or nore of first predeterm ned transistors anong said
plurality of first transistors, and -sd&4 -signal -wave generation circuit
applies said signal wave corresponding to said second pul se signal such
that the waveformof said first pulse signal is shaped, to the emtter of

S onoct oaorhsa8ayl ARLXT AN SOUBARLARRLS LY Bpo SRR ARt o NG gm tLer 18

%ﬁ? E%
connected to sal tter resistor anong I"ura I rs

transi st gkSmoll. ot @QQQEaEkeaeﬁékﬁgﬂeﬁo r ﬁglgkbgs aﬂBﬂa'Qéi gn circuit,

having a transistor, which anplitu ates Irgirtal “data transnltted

via an aptepraditpchedirngsa tggﬁgggﬂggSC|éﬁalt for anplitude-nodul ating a
carrier wave applied to the base of said transistor into an anplitude-

nmodul at ed waveaid SL§esdansee Widke Ba 51 ghak i WaY St apphl A6k tid he gt ter of
said transistor and for supplying said
wave corresponding to said second pulse signal such that the
waveform of said first pulse signal is shaped, to the
emitter of said first transistors excluding some transistors

such that the emitter is connected to said emitter resistor

among said plurality of first transistors.

10. A modulation method for use with a modulation
circuit, having a transistor, which amplitude-modulates
digital data transmitted via an antenna including a
resonance circuit, for amplitude-modulating a carrier wave
applied to the base of said transistor into an amplitude-—

modulated wave in accordance with a signal wave applied to

the emitter of said transistor and for supplying said

amplitude-modulated wave to said antenna via the collector
of said transistor, said modulation method comprising the
- steps of:
inputting a first pulse signal in a rectangular
waveform corresponding to said digital data;
generating said signal wave in such a manner as to

correspond to a second pulse 31gnal whose waveform is shaped

so that the level at each rise time of each pulse of said




anpl i tude- nodul ated wave to said antenna via the coll ector22 Marck&Da7

transi stor, said nodul ation nethod conprising the steps of: inputting a
first pulse signal in a rectangular waveform corresponding to said digital
data; generating said signal wave in such a nmanner as to correspond to a
second pul se signal whose waveformis shaped so that the |evel at each
rise time of each pulse of said 22 March 2007 55 first input pul se signal
becones higher than the high level b5 -steady state of said first signa
and the level at each fall tinme of each pulse of said first input -pulse
signal becones |ower than the low level in the steady state of said first

Cronal & BaCsRORhYlRIpATLE GEARETE BH-BRANCHhURLE tRah EnE iR 18y DTl
dat a tramﬁmatgegaayasegténgfngalanftjygtngl ategﬂgaaff% fé&&i“é;l gtégef oot

el ectronic circuit”conprisin atron circuit avin

transistegy11 £ohcagpl bhuder H’PQS'@E' B9:8 faL5ief %é@{' the gate

of said field- ef?ect trans?stor into én an%%?t% né% atedgg%££e in

accor dangec¥hts BowegNBhaMaVRe APHY | £&vEP HCLRQUEELady state of said
first signal; and

applying said generated signal wave to the emitter of

said transistor.

11. An electronic circuit for amplitude-modulating
digital data transmitted via an antenna including a
resonance circuit, said electronic circuit comprising:

a modulation circuit, having a field—effect transistor,
for amplitude-modulating a carrier wave applied to the gate
of said field-effect transistor into an amplitude-modulated
wave in accordance with a signal wave applied to the source
of said field-effect transistor and for supplying said
amplitude-modulated wave to said antenna via the drain of
sald field-effect transistor; and

a signal-wave generation circuit for inputting a first
pulse signal in a rectangular waveform corresponding to said
digital data, for generating said signal wave in such a
manner as To correspond to a second pulse signal whose
waveform is shaped so that the level at each rise time of

each pulse of said first input pulse signai becomes.ﬁigher

than the high level in a steady state of said first pulse




of said field-effect transistor and for supplying said anmgRiMarde2¢dul at ed
wave to said antenna via the drain of said field-effect transistor; and a
si gnal -wave generation circuit for inputting a first pulse signal in a
rect angul ar waveform corresponding to said digital data, for generating
said signal wave in such a manner as to correspond to a second pul se
signal whose waveformis shaped so that the |l evel at each rise tine of
each pul se of said first input pul se Sbgral becones higher than the high
|l evel in a steady state of said first pulse 22 March 2007 56 signal and
the level at each fall time of each pulse of said first input pulse signa

becores Loy Lign e S el et e, gt LAl of S8 4 sty oul oo

signal, and for applylng sal wave € source of said

f1 01 0 ef £2edt LAl Sh0ioc Miortn IOSLLGHLON GRLN Ot 0T 00, ) ULy ati on.

circuit, having a field-effect transistor, ( | ates
di gi tal ed astaansnitdid off a2 ant eang NG udie a depongnce circuit, for

anplitude-nodulating a carrier wave applied to the source of said

fiel d-efdmsly inqansiist Perddtedredns BAHH 1 tiides RAWL adywave di Agepr dance
with a signal wave applied to the source of said field-effect transistor

and field-effect transistor.

12. A modulation method for use with a modulation
circuit, having a field-effect transistor, which ampiitude-
modulates digital data transmitted via an antenna including
a resonance circuit, for amplitude-modulating a carrier wave
applied to the source of said field-effect transistor into
an amplitude-modulated wave in accordance with a signal wave
applied to the source of said field-effect transistor and
for supplying said amplitude-modulated wave to said antenna
via the drain of said field-effect transistor, said
modulation method comprising the steps of:

inputting a first pulse signal in a rectangular
waveform corresponding to said digital data;

generating said signal wave in such a manner as to
correspond to a second pulse signal whose waveform is shaped
so that the level at each rise time of each pulse of said
first input pulse signal becomes higher than the high level

in a steady state of said first pulse signal and the level

at each fall time of each pulse.dfmééid.firéf iﬁﬁ;ﬁmﬁaise

signal becomes lower than the low level in the steady state




for supplying said anplitude-nodul ated wave to said ant enddMar¢2@ve drain
of said field-effect transistor, said nodulation nethod conprising the
steps of: inputting a first pulse signal in a rectangular waveform
corresponding to said digital data; generating said signal wave in such a
manner as to correspond to a second pul se signal whose waveformis shaped
so that the level at each rise tinme of each pulse of said first input
pul se signal becomes higher than the Bi7gh level in a steady state of said
first pulse signal and the level at each fall tinme of each pulse of said
first input pulse signal becones |lower than the Iow |level in the steady

state 220§h§§fd29925t5§%l$%e§§%gailr%édpulse signal; and applying said

generated signal wave urceée said field-effect transistor. 13."
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t
information and transmitti I nformation, said information processing

devi ce copyi 10— APl at L o0 PBaks, having a transistor, for anplitude
nodul ating a carrier wave applied to the base of said transistor into an

anpl i tude- nodul ated wave in accordance wth a signal wave which
corresponds to said first information, the signal wave being applied to

the emtter af3. An information processing device for amplitude-

modulating first digital information and transmitting the
information, said information processing device comprising:

modulation means, having a transistor, for amplitude-
modulating a carrier wave applied to the base of said
transistor into an amplitude-modulated wave in accordance
with a signal wave which corresponds to said first
information, the signal wave being applied tc the emitter of
said transistor, and for outputting said amplitude-modulated
wave via the collector of said transistor;

first output means for outputting said carrier wave
applied to the base of said transistor;

second output means for outputting a first pulse signal
in a rectangular waveform corresponding to said first
information;

signal-wave generation means for generating said signal
wave in such a manner as to correspond to a second pulse
signal whose waveform is shaped so that the level at each
rise time of éach pulse of said first pulse signal output

from said second output means becomes higher than the high

level in a steady state of said first'signal and the level




said transistor, and for outputting said anplitude-nodul aRéMargaded?d i a t he
collector of said transistor; first output nmeans for outputting said
carrier wave applied to the base of said transistor; second output neans
for outputting a first pulse signal in a rectangular waveform
corresponding to said first information; signal-wave generation neans for
generating said signal wave in such a manner as to correspond to a second
pul se signal whose waveformis shapesigso that the | evel at each rise tine
of each pulse of said first pulse signal output from said second output
means becones higher than the high level in a steady state of said first

si gnal d I | ,22 Mar.ch 2007 .58 each fall tine of ,each pul se of
sai d fi%%te%gﬁbéﬁéﬁgﬁﬁﬁﬁ Sgggﬁﬁ PYEE ¥ figwY edeei AiORalst eady

state o i fyi I st al, and for _applyi sai d _generated signal, wave to
t he eni%?%?h%ﬁ gﬁ{ I%ﬁ%%@ tP&n P¥t§FYe &%aﬁgﬁhﬁie n§Fa%§vP%g%319esonance
circuit gifQ8 Lk m ttiNg.an .romagnetic wave bhased on said
anplitu é—nodﬁl te fwé@g'%ﬁ p3§b$§gh%é§%&%m&$ﬂe§F%8ﬁ ﬁé§H§T V8V§p39her
| nf or MkhAN cRHYGLISIIIY A9Y 8 rsldeARsLNERLTRLIGN Processing device
according to : !
antenna means, having a resonance circuit, for
transmitting an electromagnetic wave based on said

amplitude-modulated wave output from said modulation means

to another information processing device.

l14. An information processing device according to
Claim 13, further comprising:

detection means for detecting varied components of a
waveform corresponding to second digital information which
is transmitted from said other information processing device
and which is received by said antenna means; and

demodulation means for demodulating the signal
corresponding to said second digital information from the
varied components 6f said waveform detected by said

detection means.

15. An information processing device according to

Claim 13 or 14, wherein said other information processing

device is an IC card capable of non-contact communication, and

said information processing device is a reader/writer

device that writes said first information into said IC card




Claim 13, further conprising: detection neans for detecti g Mageh éep7
conponents of a waveform corresponding to second digital information which
is transmtted fromsaid other information processing device and which is
recei ved by said antenna neans; and denodul ati on neans for denodul ati ng the
signal corresponding to said second digital information fromthe varied
conponents of said waveform detected by said detection neans. 15. An

i nformation processing device accordi 8§ to Cl aim 13 or 14, wherein said

ot her information processing device is an |IC card capabl e of non-contact
comuni cation, and said information processing device is a reader/witer

device thah W14eSospddlosd [REQHIBLLON HALP SAIH JC GaId g2 March 2007

- 59 and reads sai econ nf or na rom sai y = perform ng

NoN- CONt &L £ SANTHARI €& L Qbh M 4 éﬁﬁ:ﬁiuﬁ&é;ﬁg% x&&h &l o &g paps. 16, An

i nformation processing nethod for use w i nformation processing

devi ce coud i Shhdnea Rdation circuit, having a transistor, for
anplitude-nodulating a carrier wave applied to the base of said transistor

into an anplitude-nodul ated wave in accordance with a signal wave

16. An information processing method for use with an
information processing device comprising a modulation
circuit, having a transistor, for amplitude-modulating a
carrier wave applied to the base of said transistor into an
amplitude-modulated wave in accordance with a signal wave
which corresponds to digital information to be transmitted,
the signal wave being applied to the emitter of said
transistor, and for outputting said amplitude-modulated wave
via the collector of said transistor; and

an antenna, having a resonance circuit, for
transmitting an electromagnetic wave based on said
amplitude-modulated wave output from said modulation circuit
to another information processing device, said information
processing method comprising the steps of:

outputting said carrier wave applied to the base of
said transistor;

outputting a first pulse signal in a rectangular
waveform corresponding to said digital information;

generating said signal wave in such a manner as to

correspond to a second pulse signal whose waveform is shaped

so that the level at each rise time of each pulse of said




whi ch corresponds-to digital information to be transmttedZMarp289gnal
wave being applied to the emtter of said transistor, and for outputting
sai d anplitude-nodul ated wave via the collector of said transistor; and an
antenna, having a resonance circuit, for transmtting an el ectromagnetic
wave based on said anplitude-nodul ated wave output from said nodul ation
circuit to another information processing device, said information
processi ng nethod conprising the step$0of: outputting said carrier wave
applied to the base of said transistor; outputting a first pulse signal in
a rectangul ar waveform corresponding to said digital information;

i . . . h q
generati grsfi Hu BN gNRY et RoRHE h Hg%n?%%?S%%g ﬁg@%?fg?@ﬁ fﬁ £ secon

pul se si gnal ose waveformis shape each rise tine

of each §ué§@yo§t§@édo§2sA/BaChi£997pu§Qef§iéz§£1 PYh& erifd O e PECOMES hi gher

than the high level in a steady state of said first pulse signal and the
| evel atea€RChalBl+irié Bf 0baERCHuDSL SEF Ofa 5l £ F4£ ShuDelk ses ghgnal  becones
lower than the low |level in the steady state of said first” pulse signal
and applyeognsai Towgenetladedeise ghed Vewvel tDn thee estdd@®F Hfate of said

first pulse signal; and

applying said generated signal wave to the emitter of

said first transistor.




said first transistor. } 22 March 2007 61 ELECTRON C Cl RébMarch REHULATI ON
METHOD, | NFORMATI ON PROCESSI NG DEVI CE, AND | NFORMATI ON PROCESSI NG METHOD
ABSTRACT OF THE DI SCLOSURE A shaped-wave application section inputs a first
pul se signal (22) corresponding to transm ssion data output from a
transm ssi on data output section, andgapplies, to a nodul ation and
anplification section (13), a signal wave corresponding to a second pul se
signal such that the waveformof the first pulse signal 22) is shaped.

The pul se sifgF&TROMC FHGUT 1t SONVEATASE SETHYD -t AARSRYAEON TR, TR2) of
t he nodul ation _and anplification sectiog@&%ﬁﬁb i s anplitude-nodul ated into
an anpl i t udERRSdH N RRAEE (PP iTH B PRASESERHE- METHOR: ed portion
is strengthened, in accordance with the signal wave corresponding to the
second pul se signal appl FeFTESAThEOF Mk CESCGUASUEST . The
anpl i tude- nodul ated wave (72) is supplied to an antenna section (14)
i ncl udi ng a resYRRARE Vays ARRrlidat iidie aasttiadt omper @offirgid pud se
transmtted as an el ectromagnetic wave fromthe antenna section (14). Fig.
6 signal (22) corresponding to transmission data output from

a transmission data output section, and applies, to a

‘modulation and amplification section (13), a signal wave

corresponding to a second pulse signal such that the

‘waveform of the first pulse signal (22) is shaped. The

pulse signal (21) applied to the base of the transistor

(TR1, TR2) of the modulation and amplification section (13)

is amplitude-modulated into an amplitude-modulated wave

(72) in which the amplitude-modulated portion is

strengthened, in accordance with the signal wave

corresponding to the second pulse signal applied to the

emitter thereof. The amplitude-modulated wave (72) is

supplied to an antenna section (14) including a resonance

circuit wvia the collector thereof, and is transmitted as an

electromagnetic wave from the antenna section (14}.

Fig. 6




