- 1 ELECTRONIC CIRCUI T, MODULATI ON METHOD, | NFORVATI ON PROCESSI NG DEVI CE,
AND | NFORMATI ON PROCESSI NG METHOD BACKGROUND OF THE | NVENTION 1. Field of
the Invention The present invention relates to an electronic circuit, a
nmodul ati on nmethod, an information processing device, and an information
processi ng nethod. Moire 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 conmmunicatilon failures at the receiving side is
reduced, to a nodul ation nethod therefor, to an information processing
device therefor, and to an information processing nethod therefor. 2.

Description oftberBriat edrAGTTAMbEULAREEAT AEeHof I eNFbRMARESNSYStem to

whi ch non- contact communication technoiogy is applied is formed of a

portabl e | C eandespdne pavronl yansl frtoreadesiwhbersdentcanThbST ei naft er
referred to as an "R/'Wdevice") that reads information stored in the IC

card in a non-contact manner and that is capable of causing predeterm ned
information to be stored in the IC card in a non-contact manner (for
exanpl e, BAGKEROUND JaIip ariehs el Noremromed Pat ent Application Publication No.
10- 13312 corresponding to U. S. Patent No. 6,126, 077).
l. 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, refer to Japanese Unexamined Patent Application

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



More specifically, 1C card systens are highly conveni ent systens capabl e 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 comuter passes and authentication
cards. Hitherto, the transm ssion section (the transm ssion section forned
of an antenna and a section for transmtting digital data within a

nodul at or - denodul ator) within the RFW device of the IC card systemis
configured as shown in, for exanple; &ig. 1. In the follow ng, such a
transm ssion section will be referred to as a "transm ssion device" by
assumng it to be a single device. Mre specifically, as shown in Fig. 1, a
transm sgiopg geyjce 1 is provided with a carrier-wave output section 11
for outputting a carrier wave 21 of a predeterm ned frequency (for

exanpl e, 13. MpMiZgped ARSIV STORLY &y HehRUGL SLeLIE@N 12 for outputting
a signal wave (rectangular wave) 22 of a predeterm ned P?equency (for

exanpl e, c@dPekHayt syditehs capasPONSS tendhey difgd tvkiwalq to be transnmitted
(hereinafter referred to as "transm ssion data"), a nodulation and
anpl i fi catfomasecdn on 18 Aai-genesat inmghredr, aamd ) tise-amdwat edinvave 23 by
varying and anplifying the anplitude of the carrier wave 21 in accordance
Wi th t her8cenigripdanay eh@2e dmeer orseditamitd I ngrrdiel wapd v d tushes niedtl| at ed

conventional magnetic card systems typified by commuter

passes and authentication cards.

Hitherteo, 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. 1In 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 outputting a carrier wave 21 of a predetermined

frequency (for example, 13.56 MHz), a transmission data

output section 12 for 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-modulated wave 23 by varying and amplifying the

amplitude of the carrier wave 21 in accordance with the



wave 23, and an antenna section 14, having a resonance circuit fornmed of a
coil La and a capacitor Ca, for outputting an el ectromagneti c 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
antenna section 14 when viewed fromthe antenna section 14, as wll be
described |l ater. Accordingly, hereinafter, the nodulation and
anplification section 13 will also be3¥eferred to as an "antenna drive
section 13". More specifically, for exanple, the transm ssion device 1 is
configured as shown in Fig. 2. That is, the nodulation and anplification

section dgyhs1 Hraesh ofn@ fé@r&h‘éﬁ@t{t Fg%v@{@ aé}nglrlaﬂfdéizﬁfd dﬂ%?téopf

nodul ati on and anplification, a swtch a resistor Rl an a resistor

R2, whi chawet2ns £ tderanoads, ofedteod rla@SIksetxplrn HRreyphd e transi stor
TR2 a coil L1, a coil L2, a capacitor , and f%e primary side of a

transf oraercdtt Atenedrof ef -aevE TaItgid aS&ﬁ:atpdl‘f‘tLt]drICSa,C(ﬁH}.eCt ed to the
bases of the transistor TRl and the transistor TR2. However, a reverse
phase ofottmuttarng ean vealec 2domaymitio wdee s e afed tdie dHeansi stor TRL i s
input to the base of the transistor TR2. - 4 One end of the resistor R
whose otdepliemede-gneiwiakked 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 sectiop (drive) for the antenna section
14 when viewed from the antenna section 14, as will be
described later. Aécordingly, 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 transistor TR2 for
modulation and amplification, a switch SW, a resistor R1 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 1l is connected to the
bases of the transistor TRl and the transistor TR2Z. 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

TRZ.



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 SWis grounded. This switch SW
perforns a switching operation in accordance with a change in a pul se
signal 22 input fromthe transm ssion data output section 12. One end of
the coil L1, to whose other end a voltage Vccl is applied, is connected to
the collector of the transistor TR, 4and a resonance circuit forned of the
capacitor Cl and the primary-side coil of the transforner Tr is also
connected to the collector. In a simlar manner, one end of the coil L2,

to whose ot gle @Atk &N AlHAGE Mothod Sz1 aRPhL 84, ob5e£0BAgCE gd EeugBEg
collector of the transistor TR2, and a resonance circuit f "t he

capaci t ors Goanskidre tcprﬂl'[@réfnﬁd’&ﬁcéxtlﬂ e thesddansfom@r ala itheal so
connected to the collector. The antenna section 14 is configured as a

closed tfamsidtdn DU Charddl SRGORGRT o iSitde: GaldidwOofRA herHoandgrer Tr, a
resistor Ra, and a capacitor Ca are connected in parallel. That is, the
ant enna settioncdinopesdties the ssebtcla pEpnes that theneoktkdlLanpaeto.
functions as a |loop antenna, and al so operates as an LCR resonance circuit
formed dfhe hethey |eridh, wittie ragm st dro Rahe aard! tdvenrcapaed ttar €& Next, the
operation of the transm ssion device 1 of Fig.

resistor RZ 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 coll 11, 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 Veccl is

applied, i1s 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



2 wll be described. The carrier wave 21 of 13.56 MHz is al ways supplied
fromthe carrier-wave output section 11 to the bases of the transistor TRL
and the transistor TR2. In this state, when the pul se signal 22 of 212 KHz,
corresponding to the transm ssion data, is output fromthe transm ssion
data out put section 12, the switch SWperforns a swtching operation in
accordance with the change in the pulse signal 22. That is, when the
switch SWis in an on state, since the resistor R2 is connected to the
circuit, the emitter loads of the transistor TRL and the transistor TR2
beconme the conbi ned resi stance value of the resistor RL and the resistor
R2. In contrast, when the switch SWis in an off state, since the resistor

R2 is digsonnect echd ramidher @QJ,CLHﬂd fhe cedﬂatéiq{oﬂ gads of the transistor
TR1 and the transistor TR2 becone the resistance value of the resistor RI1.

In this manmeyxt ! hheerdgdrcilgadss ofhd herddansi st d&licand bhertgansi stor
TR2 vary in accordance with the pulse signal 22 (transm ssion data) input

fromthe twansmsdasrridsdd out put section 12. Then, as a result of the
emtter |oads of the transistor TR1L and the transistor TR2 being varied,
the emtter Qe enirnizm esyveald blfe 18nplei Mide ief afllkays 6upedlikdct or vol t age
Vc al so varies between two levels. That 1is, the collector voltage Vc

cor r espofiiyn ttthearcamplét-utere output section 11 to the bases of the

transistor TRl 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 TRl and the transistor
TRZ become the combined resistance value of the resistor Rl
and the resistor RZ2. 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 TRl and the
transistor TR2 become the resistance value of the resistor
R1.

In this manner, the emitter lcads of the transistor TRI1
and the transistor TR2 vary in accordance with the pulse
signal 22 (transmission data) input from the transmission
data output secticon 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



nodul at ed wave 23. The anplitude | evel of an el ectromagnetic wave 24

output fromthe coil La of the antenna section 14 also varies in
accordance with the change of the anplitude of the collector voltage Vc
(the anplitude-nodul ated wave 23). In other words, the carrier wave 21
input to the bases of the transistor TRl and the transistor TR2 is
anpl i tude- nodul ated and anplified in accordance with the pul se signal 22
having two | evels (by the change of the emtter current (signal wave) of
the transistor TRL and the transistor 6TR2, which corresponds to the change
of the pulse signal 22), that is, a lowlevel and a high |level, formng
the anplitude-nodul ated wave 23 having anplitudes of two levels, that is,

a first teVEL-€OF r-esSPONGE NG tor S ey ody syl Of tddepulse si 22 and a

second | evel corresponding to the Iow level of the pulse signal 22. The

anpl i t udes noehid atET1 e YL Pl tSgsupP! éSerd Sodites Y e argectd (e-14 via the
collectors of the transistor TR1L and the transi stor TR2. = The antenna

secti on nddwldped swite &t ectromagneti c wave 24 based on the supplied
anpl i tude- nodul ated wave 23, that is, the electromagnetic wave 24 having
two anplitud&hee\aaipd i tamre dsgyeidiafg atro dlke Hricheignand oS ecerd 2l4evel s.
However, when the el ectromagnetic wave 24 (digital data - 7 correspondi ng
to the pehgeutsi gneh 22e sepel i postdtlontantdmna carciiemn ezl transnitted
fromthe antenna section 14 of

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 TRl 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 1s, 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 1is supplied to the antenna section 14 via the

collectors of the transistor TRl 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 electromagnetic wave 24 (digital data



the transm ssion device 1 of Fig. 2 in accordance with the above-described
operation is received by an IC card having a |imter for limting the

i nput and is denodul ated, the data denodulated in the operating region of
the limter is distorted, and as a result, a problemarises in that

communi cation failures occur often. SUMVARY OF THE | NVENTI ON The present

i nvention has been nade in view of such circunstances. An object of the
present invention is to reduce the frequency of occurrence of

comuni cation failures at the receivilmhg side in a case where digital data
is transmtted via an antenna including a resonance circuit on the basis
of anplitude nodul ation. To achi eve the above-nentioned object, in one

aspect, céhfefHseMgifyeitd gl HOVd dasa @ £i ralpst Beld QN Gibid cuid  for
anplitude-nodulating digital data transmtted via an antenna including a

resonanceagiistlivavd hel el ©ediamiecdd rettd e Udiditia sdmdatippireuit,
having a first transistor, for anplitude-nodulating a carrier wave applied
to the badse ofandeidsiet dewinse st asf iFd®. an aipdddadesnd®adil et achavave in
accordance with a signal wave applied to the emtter of the first
transi staroarcid orr spplgpewptien -18 remgivddider nodul @teed-dvanesr ity an
antenna via the collector of the first transistor; and a signal -wave
gener at i bimgierufer Foritiputtheginpdt rand pd stemsidynia ted, ahectaregul ar
wavef or m

demodulated in the operating region of the limiter is

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

communication failures occur often.

SUMMARY OF THE INVENTION

The present invention has been made in view of such
circumstances. An object of the present invention is to
reduce the fregquency of cccurrence of communication failures
at the receiving side in a case where digital data is
transmitted via an antenna including a resonance cilrcuit on
the basis of amplitude modulaticn.

To achieve the above-mentioned object, in one aspect,
the present invention provides a first electronic circuit
for amplitude-modulating digital data transmitted via an
antenna including a resonance circuit, the electronic
circuilt including: a modulation circuit, having a first
transistor, for amplitude-modulating a carrier wave applied
to the base of the first transistor into an amplitude-—
modulated wave in accordance with a signal wave applied to

the emitter of the first transistor and for supplying the



corresponding to the digital data, for generating the 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 tine of each pulse of the first

i nput pul se signal beconmes higher than the high level in a steady state of
the first signal and the level at each fall tinme of each pulse of the
first input pul se signal becones |lower than the low |evel in the steady
state of the first pulse signal, and for applying the generated signal
wave to the emtter of the first trafsistor. The signal -wave generation
circuit may include a load circuit, which serves as an emtter |oad of the
first transistor; a load varying circuit for varying the emtter |oad of

the | 0adahT Cithde o ACLOFERNER M L D& didita AM S nsi GNAlccaNd AN
extraction circuit for extracting high- frequency conponents of the first

pul se signal £1 ddwise rddei s 15d N adnday & Ld BSREndi fith @ i, secand dul se
signal may be generated by applying, to the load circuit, the high-

f r equencfoconmenenisg of fihest igstspPud sensl gnala e_a@tcftaﬁicﬁﬂlahy wa e et racti on
circuit. The extraction circuit nmay be a differentiation circuit. The

si gnal - vavergsrardatngntcitiouidigiye f udther forclgeeratding thd fergregnnect ed
to the input of the extraction circuit. The load varying circuit my

i ncl ude wasecundsuclansimstoret g fanmidorspeEs! acw tadrart ghulisse switched in

signal whose waveform is shaped so that the level at each
rise time of each pulse of the first input pulse signal
becomes higher than the high level in a steady state of 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 pulse signal, and for
applying the generated signal wave to the emitter of the
first transistor.

The signal-wave generation circuit may include a load
circuit, which serves as an emitter load of the first
transistor; a load varying circuit for varying the emitter
load of the load circuit in accordance with the first pulse
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 circuilt.

The signal-wave generation circuit may further include



accordance with the first pulse signal applied to the base thereof, may
vary an emtter |oad by disconnecting, fromthe load circuit, a
predeterm ned el ement, which serves as a portion of an emtter | oad 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 whict 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 furthies, i et usdenfe SOt L& Ve n i g, € amested betyaen.t he hase and the

collector of each of the NPN-type transistor and the PNP-type transistor.

There may be Mepliwal iakyaing e dduist mahANSIcatleS a @don@n enitter resistor
differing fromthe resistor which forms the load circuit may be connected

to the emtdneisodr ofteaorfumdtomd {4 retswpredeteirdmes tehansdiddriranong t he
plurality of first transistors. The signal-wave generation circuit - 10
may applactdedsignativavehe of Tespandi sxg 4 iogridie sasoiet pid sthe Yl such
that the waveformof the first pulse signal is shaped, to the emtter of
the firstherems| stay excy v nguitter load by disconnecting, from the

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 transistor.

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



sonme transistors such that the emtter is connected to the emtter
resistor anong the plurality of first transistors. In another aspect, the
present invention provides a first nodulation nethod for use with a

nodul ation circuit, having a transistor, which anplitude-nodul ates digital
data transmtted via an antenna including a resonance circuit, for

anpl i tude-nodul ating a carrier wave applied to the base of the transistor
into an anplitude-nodul ated wave in accordance with a signal wave applied
to the emitter of the transistor andlfor supplying the anplitude-nodul ated
wave to the antenna via the collector of the transistor, the nodulation
met hod i ncluding the steps of: inputting a first pulse signal in a

rectanguhay WRYEf of i Cof &8P d O d fisond & tad dal ase ralidg the

signal wave i'n such a manner as to correspond to a second pul'se signa

whose Way£ded M di8ch Sepedeisd dhpdrd e d evele ati eachyise didmaofi gach pul se
of the first input pulse signal becones higher than the high level in a

steady séidgedf tdetrié raiipidsesignal £ g theand Bvedr alx@acdidgal | tine of
each pul se of the first input pulse signal beconmes |ower than the |ow
I evel inséhe steasystetateud tier filistepitiser signadinaittap iy the
generated signal wave to the emtter of the transistor. - 11 1In the first
el ect r onémitciecurdes agitbt hendng sthe madutzal itgn et hicdstofttdres pasent _
invention, a first pulse signal in a rectangular waveform corresponding to
digital In another aspect, the present invention provides a

first 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 the transistor into an amplitude-modulated wave in

accordance with a signal wave applied to the emitter of the

transistor and for supplying the amplitude-modulated wave to

the antenna via the collector of the transistor, the

modulation method including the steps of: inputting a first

pulse signal in a rectangular waveform corresponding to the

digital data; generating the 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

the 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; and applying the generated

signal wave to the emitter of the transistor.



data is input. Then, a signal wave is generated 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 the first input pulse signa
beconmes higher than the high level in a steady state of the first pul se
signal and the level at each fall tine of each pulse of the first input
pul se signal becones |lower than the low level in the steady state of the
first pulse signal. Wien the generated signal wave is applied to the
emtter of the transistor, a carrierlbhave applied to the base of the
transistor is anplitude-nodul ated into an anplitude- nodul ated wave in
accordance with a signal wave corresponding to the second pul se signal

applied to the @@ t#i8fs10fe 118 AJrARSISLQ: i tThe ARl tdemdul ated wave is
supplied to an antenna including a resonance circuit via the collector of

the transoehDiticthathed est rHar@gned 4 &nmame, ebassd, on ﬁﬂ%@@ms@d
anpl i tude-nodul ated wave is transmtted fromthe antenna he first

el ect r ons tgea X cin ta of ed tenPUBSE NEav W@ | O r B ik &b asiitsingl e devi ce
or may be incorporated as a portion of an information processing device.

That is,ddioa iexamphie, tTieed) rstseirect nanie i3 rgandramsd hen useth as a - 12
transm ssion section of an information processing device for transmtting
and recenanmgr digital caatespram the fsesind ghelcde anignal vduide may be used
as a wireless transm ssion

waveform is shaped sco that the level at each rise time of

each pulse of the 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 is 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 in 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 is

transmitted from the antenna.

The first electronic circuit of the present invention
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



section of an information processing device capable of perform ng both
wired and wirel ess conmuni cations. |In another aspect, the present invention
provi des a second electronic circuit for anplitude-nodul ating digital

data transmtted via an antenna including a resonance circuit, the
electronic circuit including: a nodulation circuit, having a field-effect
transistor, for anplitude- nodulating a carrier wave applied to the gate of
the field- effect transistor into an anplitude-nodul ated wave in

accordance with a signal wave appliedl2o-the source of the field-effect
transi stor and for supplying the anplitude- nodul ated wave to the antenna
via the drain of the field- effect transistor; and a signal -wave generation

circuit {odnshididd Ngedcidd Sdr DAY %ﬁﬂﬁ?&ic@rﬂﬁcé%@ﬂﬂj"cﬁﬁ’vi@eﬂﬂ m

corresponding to the digital data, for generating the sign wave I n such

a mannertﬁénér@i@@lﬂfwdréééﬁrﬁﬁf%ﬁ&ﬁ%a@ gnalg wheser eyef orm i s
shaped so that the level at each rise tine of each pulse of the first

i nput pudbectigned cheeoi®mdy gheruddnd he wigl dayelrddbnd sdieady state of
the first pulse signal and the | evel at each fall time of each pulse of
the firstectipot @filse Signaha thieoomesodayeing sy ide cdppplewsd 1n the
steady state of the first pulse signal, and - 13 for applying the
gener at eeesTgrmalngawetlt ovtthed sout cel ofldde cdnmimdieftfieats transi stor. In
anot her aspect, the present invention provides a
In another aspect, the present invention provides a

second electronic circuit for amplitude-modulating digital

data transmitted via an antenna including a resonance

circuit, the electronic circuit including: a modulation

circuit, having a field-effect transistor, for amplitude-

modulating a carrier wave applied to the gate of the field-

effect transistor into an amplitude-modulated wave in

accordance with a signal wave applied to the source of the

field-effect transistor and for supplying the amplitude-

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

effect transistor; and a signal-wave generation circuit for

inputting a first pulse signal in a rectangular waveform

corresponding to the digital data, for generating the 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 the 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, and



second nodul ati on nethod for use with a nodulation circuit, having a
field-effect transistor, which anplitude-nodul ates digital data
transmtted via an antenna including a resonance circuit, for
anplitude-nodulating a carrier wave applied to the gate of the
field-effect transistor into an anplitude-nodul ated wave i n accordance
with a signal wave applied to the source of the field-effect transistor
and for supplying the anplitude-nodul ated wave to the antenna via the
drain of the field-effect transistor,18he nodul ation nethod including the
steps of: inputting a first pulse signal in a rectangul ar waveform
corresponding to the digital data; generating the signal wave in such a

manner  ag,. tg, ﬁ%{,ﬁfp&{@ éé};@rast?&i)@lcj}iﬁ]?%ai}eg% M@%d’i@é@efdﬁ]e |rst

shaped so that t evel at each rise tine of each pul se of

i nput put 581 Slanad cbecarres: igher than the high level in the steady state
of the first pulse signal and the |evel at each fall tinme of each pul se of

the first input anpiihse sisgeale betenpselsener inkanttibe pewviawel ain the
steady state of the first pul se signal; and applying the generated signal
wave to ddmsorsduiciloft 1dre rdteHdl efdreatsd naing st aoddImtdin sseaend tel ectronic
circuit and the second nodulation nethod of the present invention, a first
pul se - Halrirsy gnafield-eefBotangudreri stavef ortm doramgsipiondlargnddn lditgis al dat a
is input. Then, a signal wave is generated which corresponds to a second
pul se sidjedtahotatavdvefmamitied via an antenna including a

resonance circult, for amplitude-modulating a carrier wave
applied to the gate of the field-effect transistor into an
amplitude-modulated wave in accordance with a signal wave
applied to the source of the field-effect transistor and for
supplying the amplitude-modulated wave to the antenna via
the drain of the field-effect transistor, the modulation
method including the steps of: inputting a first pulse
signal in a rectangular waveform corresponding to the
digital data; generating the 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
the first input pulse signal becomes higher than the high
level in the 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; and applying the generated
signal wave to the source of the field-effect transistor.

In the second electronic circuit and the second

modulation method of the present invention, a first pulse



shaped so that the level at each rise tinme of each pulse of the first

i nput pul se signal becones higher than the high level in a steady state of
the first signal and the level at each fall time of each pulse of the
first input pulse signal beconmes |ower than the low level in the steady
state of the first signal. Wien 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 anplitude-nodulated into an

anpl i tude- nodul ated wave in accordanté with the signal wave correspondi ng
to the second pulse signal applied to the source of the field-effect
transi stor. The anplitude-nodul ated wave is supplied to an antenna

i ncl udi ng S j [fy Vi ' . fd -ef £

T ansi St e oty Lt e baaad “Tonaine ShsTied

anpl i t udgstdid afrgshvaverian | ransiidd edidvoms the, aamnidie second
electronic circuit of the present 1nvention nmay be used as a single device

or nmay beoiregsqaiates asecomDide of igihl Mdmbif acessi ng devi ce.
That is, for exanple, the second electronic circuit nmay be used as a
transm sshapedend i hmatoftian lJafar nat iarcproces siing: deviead guldd awsn tting
and receiving digital data, and the second - 15 electronic circuit may be
used as then Fiefsssinpungnlisst onigrsdc theanronofs dnighdroratatnd atheprioiegssi ng
devi ce capable of perform ng both of wired and wi rel ess comruni cati ons.

level in a steady state of 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 souxrce 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 electronic circuit of the present invention

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



I n anot her aspect, the present invention provides an information
processi ng device for anplitude-nodulating first digital information and
transmtting the information, the information processing device including:
nodul ati on neans, having a transistor, for anplitude-nodulating a carrier
wave applied to the base of the transistor into an anplitude- nodul ated
wave i n accordance with a signal wave which corresponds to the first
information, the signal wave being applied to the emtter of the

transi stor, and for outputting the-ahpl+tude-nodul ated wave via the
collector of the transistor; first output neans for outputting the carrier
wave applied to the base of the transistor; second output neans for

output tinge@c foAst PHSESIANAILd Tfed 6Fd AN Al o aUELO[M GA T gsPoNding to

the first Information; signal-wave generation nmeans for generating the

si gnal Waver{idh Séehad i MBSHRLt Bh (O SUS LEROUEF 8 SREMNE I se si gnal
whose waveformis shaped so that the | evel at each rise tinme of each

pul se ofpdheofhming Wetiseosipnedd UHP UKL Fd W84 NeoreaGoneht MHput means
becomes higher than the high level in a steady state of the first pul se

signal and thm |levalhet gaeittf,aldhe Pz coft aacnpulose pebviidesf iahst pul se
signal becones lower than the low level in the steady state of the first

pul se - iffosnginedn @ndcdosimpplen inge tier gonel atete-sighdla twawe fiordihe

emtter of the first transistor; and antenna neans, having a resonance

circuit,digital abrshdindnipamel eotamsmigneing e einformation, the
information processing device including: modulation means,
having a transistor, for amplitude-modulating a carrier wave
applied to the base of the transistor into an amplitude-
modulated wave in accordance with a signal wave which
correspeonds to the first information, the signal wave being
applied to the emitter of the transistor, and for outputting
the amplitude-modulated wave via the collector of the
transistor; first output means for outputting the carrier
wave applied to the base of the transistor; second output
means for outputting a first pulse signal in a rectangular
waveform corresponding to the first information; signal-wave
generation means for generating the 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 the first pulse signal output from the second
output means 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 pulse signal becomes lower

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



based on the anplitude-nodul ated wave output fromthe nodulation neans to
anot her information processing device. The informati on processing device
may further include detection neans for detecting varied conponents of the
wavef orm corresponding to the second digital information which is
transmtted fromthe other information processing device and which is
recei ved by the antenna neans; and denodul ati on nmeans for denodul ati ng the
signal corresponding to the second digital information fromthe varied
conponents of the waveform detected by the detection neans. The ot her

i nformation processing device may be an IC card capabl e of non-contact
comuni cation, and the information processing device may be a

reader/ wej s deyhgerod hatlp Wid@schdeydid sted M Ordmil QR ddtQ, the 1 C card
and reads " the second information fromthe IC card by perform ng non-

contact SeIFREY Caf i@fe Wikt herdi(s Laf sl Vighd e @il e diRANSa ih@not her
aspect, the present invention provides an information processing nethod

for use wegdnamce nEOFE@RLt ONFo ProcasShNG: Uy 42 & Ndd dkimrie e ulAtd on
circuit, having a transistor, for anplitude-nodulating a carrier wave
appl i ed baoed hen base afplhende-ansdsloted niorarmaimli ties Ml ated wave in
accordance with a signal wave, which corresponds to - 17 digital
i nf or matriatu kat ben tmearssi td exhot@ppt | edf donathieon eiddesys iofg tdwer taeansi st or
and for outputting the anplitude- nodul ated wave via the collector of the
transi stor; di¢ dmformation processing device may further include

detection means for detecting varied components of the

waveform corresponding to the second digital information

which 1s transmitted from the other information processing

device and which is received by the antenna means; and

demodulation means for demodulating 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 another aspect, the present invention provides an
information processing method for use with an information
processing device including a modulation circuit, having a
transistor, for amplitude-modulating a carrier wave applied

to the base cof the transistor into an amplitude-modulated

wave in accordance with a signal wave, which corresponds to



antenna, having a resonance circuit, for transmtting an electromagnetic
wave based on the anplitude-nodul ated wave output fromthe nodul ation
circuit to another information processing device, the information
processing nmethod including the steps of: outputting the carrier wave
applied to the base of the transistor; outputting a first pulse signal in
a rectangul ar waveform corresponding to the digital information;
generating the signal wave in such a nanner as to correspond to a second
pul se signal whose waveformis shapetd7soe that the |evel at each rise tine
of each pulse of the first pul se signal becones higher than the high

|l evel in a steady state of the first pulse signal and the level at each

fall ti eﬁﬁtﬁ%m o tihe dd rﬁaeﬂ%}éﬁeé’i %@li@poqgsscﬂémer t han t he

| ow | ev e steady state of rst pu signal; and applying the

gener at &gy 5t 94alo £ WAVE @18 TR Qfr (ARt Sing HARSi At ddet he
i nformati on processi ng device and the information processing nethod of the

present ndtmeritad, wave NV 1SttHul S8 ISR dM tthd ectangH@r waurf e
corresponding to digital data is input. Then, a signal wave is generated
i n such anteaime) sy iny COrfeaspaitd a:iae econdqulsearsngitad ingvase wavef orm
is shaped so that the level at each rise tine - 18 of each pul se of the
first i rpuwcipursegs: tgnalwdes desdighearhe tdwrl ttheldvngldd levtedd iwavae st eady
state of the first pulse signal and the |level at each fall tine of each
pul se ofoutput from the modulation circuit to another information

processing device, the information processing method

including the steps of: outputting the carrier wave applied

to the base of the transistor; outputting a first pulse

signal in a rectangular waveform corresponding to the

digital information; generating the 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 the first 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 pulse

signal becomes lower than the low level in the steady state

of the first pulse signal; and applying the generated signal

wave to the emitter of the first transistor.

In the information processing device and the

information processing method of the present inventiocn, a

first pulse signal in a rectangular waveform corresponding

to digital data is input. Then, a signal wave is generated

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

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



first input pulse signal becones |lower than the low level in a steady
state of the first signal. Wen the generated signal wave 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 ated wave in
accordance wth a signal wave corresponding to the second pulse signal
applied to the emtter 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 information
processi ng device may be a device which only transmts digital data or may

be a devige. i chuise Sapapl erofsdr L thing ?ﬁ%ﬂaﬁlﬁ?é’é diygigial, dat a.

The data which can be transmtted a%ﬁ recel ve I nformation

processi figalevh € en Dfn they I esernd dWent i hi@%r ey O - Hi gifidde or may be
both analog and digital. Furthernore, the information processing device of

the presgftal nedttion TRyebed eon o Mhitins i dPldadieifards oamaini cation
wirelessly or may be a device which is capable of performng both of wred
and w r ef Esst cionpuini el 4 ©NsigrAsl desadmdre dl dday eghac et i gy tioeddie ipr esent
invention, - 19 digital data to be transmtted via an antenna including a
resonance sicady tsicaire bef aripd | fide: noidyrat ed.WHen pard igardearated he digita
data can be anplitude-nodul ated in such a manner

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 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 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 the present invention may

be only digital or may be both analog and digital.

Furthermore, the information processing device of the

present invention 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 the present invention,



as to reduce the frequency of occurrence of communication failures at the
recei ving side. Furthernore, according to the present invention, digital
data can be transmitted via an antenna including a resonance circuit on
the basis of anplitude nodulation. In particular, transm ssion in which
the frequency of occurrence of conmunication failures at the receiving
side is reduced can be perforned. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1
is a block diagram showi ng an exanple of the configuration of a
conventional transm ssion device; Fgl92-is a circuit diagramshow ng a
specific exanple of the configuration of the transm ssion device of Fig.

1; Fig. 3is a neasurenent chart of a collector voltage

(anpl i t ygesodul afed wavg) ﬁfaﬂé?ﬁ%eﬁzfx\wasgno%&%\ﬂr&e ichclEf.cg.TBgZ;a Fig. 41is

a nmeasurenent chart of a nagnetic (el ectromagnetic wave)” output from

an ant e SRGIdON Dicd 118 cdd aRS MdS1 PPudeVhE8uPitELT. Zn BhBticular,
illustrates an exanple of a waveformwhen digital data transmtted fromthe

transm ssiondeMLe Rftdidhn b2l ithdemddaied aln theH ecalating Si de;
Fig. 6 is a block diagram showi ng an exanple of the configuration of a
transm s aio dsadieee tith v i dianypreas eydcud eIy i dotnap@ldaadon
failures at the receiving side.
Furthermore, according to the present invention,
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 OF 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.



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. 6;
Fig. 8 is a circuit diagramshowi ng a specific exanple of the
configuration of the transm ssion device of Fig. 6; Fig. 9is acircuit

di agram showi ng anot her specific exanple of the configuration of the
transm ssion device of Fig. 6; Fig. 10 is a circuit diagramshow ng a
specific exanple of the configuration of an inverter of the transm ssion
device of Fig. 9; Fig. 11 is a circui20diragram showi ng anot her specific
exanpl e of the configuration of the inverter of the transm ssion device of
Fig. 9; Fig. 12 is a circuit diagram showi ng anot her specific exanple of

the confy o AldlPladdle JNUHIE o dliffity diqunisni ssion devi ce of Fig. O

Fig. 13 Is a neasurenent art of ctor voltage (anplitude-nodul ated

wave) of theEﬁkﬁ”%ﬁh%ﬁbQ%l@%%!@Qa@&aﬁ Gho%ingia®h ekdmpdedoFEagyr enent chart
of a magnetic flux - 21 (electromagnetic wave) output from an antenna

secti on @ntpurdt 2SS ofrdesmoes dn Rdrids fd Gnildh ithe gddddd di agram
showi ng anot her specific exanple of the configuration of the transm ssion
devi ce oinvention is applied;

Fig. 7 1s 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
example of the configuration of the transmissicn 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.
9;

Fig. 14 is a measurement chart of a magnetic flux



Fig. 6; Fig. 16 is a circuit diagram show ng another specific exanple of
the configuration of the transm ssion device of Fig. 6; and Fig. 17 is a
bl ock di agram showi ng an exanple of the configuration of an RFRWdevice to
whi ch the present invention is applied. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS The applicant of the present application has anal yzed the
reasons why the above-descri bed conventional problens occur, and devi sed
the present invention on the basis of the analysis results. Therefore,
first, the analysis results, that +s2lthe reasons why the above-descri bed
conventional problens occur, will be described. By using the conventional
transm ssion device 1 of Fig. 2, the applicant of the present application

measur edy %&t%@{né&?&@_{c Vil < 98, MG @B A Udle- A &b Wave, 5P wfend the

magnet i c ectromagneti'c wave) 24 output fromthe antenna section 14

in a caseryhehesdhen Rbse-sighari£2 gvas  actually input fromthe
transm ssion data output section 12. - 22 The neasurenent results are

shown in Figeigd am i4 alhdlrduSit dila@rad $HOVE Y MRRTUNBRecerart of the
pul se signal 22 and the collector voltage Vc (anplitude-nodul ated wave 23)
in the teanspissoOntilevierf dgwfattign & and ttghsri shiows devitRasiy enent
chart of the pulse signal 22 and the nmagnetic
Fig. 6;
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, first, the analysis results,
that 1s, 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
ceollector veoltage Vo (amplitude-modulated wave 23), and the
magnetic flux (electromagnetic wave) 24 output from the

antenna section 14 in a case where the pulse signal 22 was

actually input from the transmission data output section 12.



flux (el ectromagnetic wave) 24 output fromthe antenna section 14. As
shown in Fig. 3, the collector voltage Vc (anplitude-nodul ated wave 23)
for driving the antenna section 14 follows the pul se signal 22. For
exanple, as indicated at a changed portion 23-1, at the rise tinme of a
pul se of the pulse signal 22 (when shifting froma low level to a high

| evel ), the anplitude of the collector voltage Vc (anplitude-nodul at ed
wave 23) al so instantaneously changes froma low level to a high level in
such a manner as to follow that shif32 Simlarly, as indicated at a
changed portion 23-2, at the fall time of a pulse of the pulse signal 22
(when shifting froma high level to a lowlevel), the anplitude of the

col | ect thé/%é%%ﬁ%r(@ éﬁ%‘?%%vd%ﬂﬁr?diﬂ"ayfg%:gh alsg hnst @ﬂgenﬁgusl y

changes froma hig level to a evel Tn such a manner as to follow

that shpfd. JOWRURS a eSO Rithritof RIBRANGH Gifdi#t 22 and

(el ectromagnetic wave) 24 output fromthe antenna section 14 does not

i nst ant afteousd M ddd OWd heaguilae Ginfial c-rdulratdd Wwadd es)withh a del ay
with respect to the change of the pulse signal 22. For exanple, as

i ndi cat etheatt marodmgingeicbrpatdviore 24 fl,Fiaf. the arid&ig.m2 afhdWie goul se of the
pul se signal 22, the nmagnetic flux (electromgnetic wave) 24 does not
i nst ant amsoustemdmt |dvanit ,ofanthd mlsts feidram2aheddwheevwelgnetic

flux (electromagnetic wave) 24 output from the antenna

section 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 Vc
(amplitude—-modulated wave 23) also instantanecusly 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 veltage Ve (amplitude-
modulated wave 23) alsco instantanecusly 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



to the high Ievel of the anplitude of the magnetic flux (electronmagnetic
wave) 24 becones a waveformin a first- order delay manner. Simlarly, as

i ndicated at a changed portion 24-2 of the el ectronagnetic wave 24, at the
fall time of the pulse of the pulse signal 22, the nmagnetic fl ux

(el ectromagneti c wave) 24 does not instantaneously followit, and the
shift fromthe high level to the lowlevel of the anplitude of the
magnetic flux (el ectronagnetic wave) 24 becones a waveformin a
first-order delay manner. After the-n&gnetic flux (el ectromagnetic wave)

24, such as that shown in Fig. 4, is transmtted fromthe antenna section
14, when it is received and detected by a receiving device (not shown) in

a nor maly 5t 8 &, ey efOrdy %m S idbe Ridg 11k i&é}?gee%@dché'ﬁn{iwh not

shown, the detected waveform 25 can be denpdul ated Tn a formcloser to the

pul se séghadl 22 COrFds RONAIG: | ad highd 1 &NSdA S5 oD detrRyed DHEAMIASt, When
the receiving device is, for exanple, an IC card (not shown), such as that

descri be-abover tryimgse aindridercforplide tdngHdeimptsidhat Js, in a
limter operating state, a waveform 26 shown in Fig. 5 is detected. - 24
As shownthen mkagnetsic whark t (el atatf eeiath svaive fverve )28 4 sidégheyt than a
predeterm ned |l evel (the dotted line drawn in the waveform?26 in Fig. 5)
in a conpetamranediss detfortledh wayvefrad MRS sheiaitthefseaan hitgh lewdlevel
(hereinafter also referred to as "H'), and when it is |lower than the
predet ertd fdte high level of the amplitude of the magnetic flux

(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

as 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.



| evel (hereinafter also referred to as "L"), the detected waveform 26
reaches a low |l evel, thereby a signal 27 showmm in Fig. 5 is denodul at ed.
- As shown in Fig. 5 this denodul ated signal 27 beconmes a signal which
differs greatly fromthe original signal (pulse signal 22), and as a
result, communication failure occurs. In the manner described above, the
reason why the above-described problens occur is that the magnetic fl ux
(el ectromagneti c wave) 24 output fromthe antenna section 14 of Fig. 2
does not instantaneously follow the-p2dse signal 22 corresponding to the
transm ssion data, but varies wwth a delay. The nmechani sm by which the
delay of the magnetic flux (electromagnetic wave) 24 occurs wll be

described; helow 5 Q;Ty the rasgNange fdddHidg Qfax}é‘f%r%{‘?%n[}ﬁs $8YHQN 14 is

in a resonance state, the ‘antenna section 14 has store erein energy in

the formdn rLS0NaNG8 SHEN L e eftial RSt tHaN RNQLAN Vil B referred to

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

section a3 d mmewl 28 1 a0 g, aplid iL£aldmih S8 onnk3)geddiedesonance - 25
energy is consuned after a finite period of tine. In other words, the

ant enna whve e dd ofeddhdl ia/asidiha el enarsieciitat W oy drfaH g
predeterm ned energy to the antenna section 14 (hereinafter such energy
wi || be tefas rad')  ;arads whbn Vet eirerigywers cclas tthaipptddegidstindd from t he
level (hereinafter alsc 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 occuxr 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 energy in the form of resonance current (hereinafter
such energy will be referred to as "resonance energy"), and
unless energy is given by the antenna drive section 13

(modulation and amplification section 13), the resonance



resonance energy). The higher the Q factor (Quality Factor) of the antenna
of the antenna section 14, the nore tine it takes to consune the resonance
energy. Therefore, if a signal of a predeterm ned level is output instead
of the pulse 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 @58 a result, the anplitude of the
magnetic flux (electromagnetic wave) 24 to be output becones fixed. In
contrast, in the manner described above, since the actual signal output

from the.ALansm ssiofsdald ety ﬁﬁ%ﬁ@%ﬂ%é& 5@6%-1%.% signal 22, the
(a It

anplitude of "the «collector voltage Vc ude- nodul ated wave 23) is

al so varied.1d toireasaiRd Rele dotdinnhe-anel islvde oof 1ther16GRlsl @gleor
vol tage Vc varies in such a manner as to instantaneously follow the pul se

si gnal 2Zntéind hisc€ase, 14 2P pFdFi @XaiR&ddtciithdd SEhdddie @ die pul se
of the pulse signal 22, that is, when the anplitude of the collector

vol t age Afctshnmd t sedtoon ald othdevielatien figh devey diAlel o inef anesdy

i ncreases and becones | arger than the |loss, and the resonance current

varies itoamsi'hdreasi emedyy'ecid oms 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 cutput 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 beccomes 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 Vc (amplitude-modulated wave 23) 1s also
varied. It is assumed here that the amplitude of the

collector voltage V¢ varies in such a manner as to

instantaneously follow the pulse signal 22. In this case,



Thereafter, when stabilization is achieved in a state in which the

i ncreased drive energy and the | oss are equal to each other, the resonance
current becones fixed. As a result, the anplitude of the nmagnetic fl ux

(el ectromagnetic wave) 24 to be output also becones fixed at a
predeterm ned I|evel (high level) higher than the | evel before change (Il ow
| evel ). However, since the resonance energy is Qtines as large as the

|l oss, a fixed tinme is required for the stabilized state (a state in which
the increased drive energy and the —I@8s—are equal to each other) to be
reached. As a result, the magnetic flux (electromagnetic wave) 24 out put
fromthe antenna section 14 varies with a delay wth respect to the pulse

signal 22,cq( D ayeé]sg %rom{ﬁ s ssia e on‘aEhégq o takes a

fixed tlne (| erise tine t e pul se Ye pul se

si gnal %&51 the, ampld tude 1dn the nBge fad |4 {8l %flcg@gfyetl ¢ wave) 24
to reach t hi gh Tevel fromthe low l'evel. For the sanme reasons, it takes

a fixed ¢d1Eadd Svc ded ayiesl) £ they faddet ivee Hhide R se, afhd he pul se
signal - 2 7 22 for the anplitude of the magnetic fl ux (electronagnetlc

wave) 24di0ré eatdrdgineidoved ®yveladd anaddige i ghrdeavalharAagos didyd y ams a

technique for elimnating such a delay of the magnetic fl ux

(el ect r crregnet sanavave ) cdrenthatariess as an tiachraiind atisadbdarg t he

above-descri bed
Thereafter, when stabilization is achieved in a state in
which the increased drive energy and the loss are equal to
each other, the resconance current becomes fixed. 2As 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, 1t 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



conventional problens, the applicant of the present application has

devi sed a technique for strengthening the changed portion of the drive
energy (the portions corresponding to the rise and fall of the pul se of

t he pulse signal 22) when the signal corresponding to the transm ssion
data is a signal that changes |like the pul se signal 22, and has further
devi sed a transm ssion device such as that shown in Fig. 6 on the basis of
such a technique. That is, Fig. 6 shows an exanple of the configuration of
a transm ssion device to which the-p2Zésent invention is applied. In a
transm ssion device 51 of Fig. 6, conponents which correspond to those of
the conventional transm ssion device (Fig. 1) are designated with the

cor r esporl A raferafoe L2l the AULARSH IO Lhanepla Al jon L od

where appropriate. shown 1n Fig en conpare n tiona

transm gl devi€e deadedd ansissian e GedhfdH tigfe1 i ncl udes a
shaped-wave application section 61 between the transm ssion data output

section 12 angdoh@imedy atison ar¢hnampll Fogatkiiehiseetingn sGant gnna drive
section) 13. - 2 8 - Mre specifically, conventionally (in Fig. 1), as

descri batb Bbpvuer ttheinghaletiay ef 100f I esipaitidihdrettite widege 245 galt 22 itsel f

output fromthe transm ssion data output section 12 is applied to the

nodul at i3, arel sangddlnicatd dfor sectiony he ambws-deg@siddd t he

anpl i t ude- nodul at ed wave 23
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 te the transmission
data is a signal that changes like the pulse signal 22, and
has further 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 conventlonal transmission device
{Fig. 1) are designated with the corresponding reference
numerals, and descriptions therecf 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.



is output fromthe nodul ati on and anplification section 13. |In this case,
as descri bed above, when the drive energy corresponding to the

anpl i t ude- nodul ated wave 23 is supplied to the antenna section 14, a del ay
occurs in the electromagnetic wave (magnetic 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
rectangul ar waveform corresponding to the transm ssion data, output from
the transm ssion data output sectien282;: generates a signal wave in such a
manner as to correspond to a second pul se signal 71 whose waveformis
shaped so that the | evel at each rise tine of each pulse of the first

i nput pul se gj-gnal - hi r t ighw;l.evel ( in the steady
#irsf%%%ﬂ¥%agﬂ% C%Q%enng%?ﬁéHSegé% gﬁbéag%’fa

state of the se si gndl a time of each

pul se ofgd e fld$lapdyPUta MH G 1SHGRA &%ﬁ&iﬁ%d%‘g&f tHap g | ow | evel

(L) in the steady state of the first pul se signal and “applies the

gener at egh gifnal2 WayRe 10 dihe D ddad i1 alhn MY d fdrcald @ saghiton 13, - 29
As a result, the carrier wave 21 output fromthe carrier-wave out put

section ddct Somn i1 dgodickd atee dran o d fidrehridn aagaiorfdanaeioM th t he
signal wave corresponding to the second pul se signal 71 by neans of the
nodul at i mectainth Bhpladd et i dncesacid 0tk , anfpdlrind wie-ano A idd dexvo A at ed

is output from the modulation and amplification section 13.

In this case, as described above, when the drive energy

corresponding to the amplitude-modulated wave 23 i1s supplied

to the antenna section 14, a delay occurs in the

electromagnetic wave {magnetic flux) 24 output from the

antenna section 14.

Therefore, in the transmission device 51 of Fig. 6, the
shaped-wave application sectlion 6l inputs the first pulse
signal 22 in a rectangular waveform corresponding toe the
transmission data, ocutput from the transmission data cutput
sectlion 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.



wave 72 in which the anplitude varied portion is strengthened (in Fig. 6,
the actual nodul ation wave is omtted, and only the anplitude varied
portion is drawn), and the drive energy corresponding 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 electromagnetic wave is
omtted, and only the anplitude varied portion is drawn), whose anplitude
| evel follows alnost instantaneously the change of the pul se signal 22
(the rise and fall of the pulse), is »utput fromthe antenna section 14.
In the manner described above, in the transm ssion device 51 of Fig. 6,
since the change of the electromagnetic wave 73 output fromthe antenna

section 14 b?&?%s:efs%itter.’thei S:air%fi%%%%@'eeatlooﬁﬁgeﬂgeg%gﬁ kpgauency of

occurrence o commini cation failures déscri ove at the receiving

side.  Malris: Jdif cARUAN 1aNAl: A ofl o 6N s, ARlRA a1, GeRf | gur atl on

of the shaped-wave application section 61 I's not particularly limted as

long as 4d}e1 1 € | Uratd mdrecapal e ARpIM Mhvd @dhe Jpeidialg on and -
30 anplification section 13, a signal wave corresponding to the  second

pul se signalhd lssasty thattsd he graviefor mpinddiss fdf Sthe RYBL aHi@alan?? is
shaped. In this exanple, the shaped-wave application section 61 has a
conf i guraadp I0IF isdeomiron Nsddtgion/,13 f domwudanplan amplitude-modulated

wave 72 in which the amplitude varied poxtion is

strengthened {(in Fig. 6, the actual modulation wave is

omitted, and only the amplitude varied portion is drawn},

and the drive energy correspending 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

section 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 shaped-wave application
section 61 is not particularly limited as long as the

configuration is capable of applying, to the modulation and



More specifically, as shown in Fig. 7, the shaped-wave application section
61 i ncludes a high-frequency conponent extraction section 81 for
extracting high-frequency conponents 91 of the first pul se signal 22 out put
fromthe transm ssion data output section 12; and an application section
82 for outputting a signal wave corresponding to the second pul se signal
71 such that the high-frequency conponents 91 of the first pul se signal 22
extracted by the high-frequency conponent extraction section 81 are
applied to the first pulse signal 2230utput fromthe transm ssion data
out put section 12. Mre specifically, the transm ssion device 51 of Fig. 6
can be configured as shown in, for exanple, Fig. 8 or 9. In the

t ransmi sﬂ%@fy&;%ﬂs@gtﬂﬁﬁs 8 é‘@i&af%%‘%r}eég%ﬁg%ie & to the

conventional transmssion device 1 1n Fig. 2 are with the

cor r esposl dygy NS BEENEEGn MBS & ifoh FKhE8SH WOl Y 89fe afG- QM tted
where appropriate. In Fig. 8 when conpared to the transm ssion device 1

of Fig. guldd digndr ansmSsdidpdteyi Cen hid WAHMH IO &hd shatled-S&RIELS
circuit in which a capacitor C2 and a buffer 101 are connected in series
I s connegheli et veensddiei ®iNd1 it of ddreridguansiat ahokiRl iandriche 2 ransi st or

TR2, and the transm ssion data output section 12. Mre specifically, in
t he exanfbe efammle. 8, the

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 output 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 cutput 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. In
the transmission device 51 of Figs. 8 and 9, components
which correspond to the conventicnal transmission device 1
in Fig. 2 are designated with the corresponding reference
numerals, and descriptions thereof are omitted where
appropriate.

In Fig. B8, when compared to the transmissicn device 1

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



shaped-wave application section 61 is forned of the capacitor C2, the
buffer 101, a resistor Rl and a resistor R2, which serve as emtter | oads
and which are also used in the conventional nodul ation and anplification
section 13, and a switch SWfor changing the emtter |oad. A
differentiation circuit forned of the capacitor C2 and the emtter |load (a
variable load forned of the resistor Rl and the resistor R2) corresponds
to the high-frequency conponent extraction section 81 of Fig. 7. The
buffer 101 is provided for the purposélof the following. That is, when the
switch SWis, for exanple, a transistor, since the transm ssion data

out put section 12, which is a signal source of the pulse signal 22, has a

finite oudpildsiopesaneein idnidie 4 rasdd sedoncdatdy QittreSedl Qrel2 is
directly connected to the emtter load, a problemarises in that the

change oforihectédns séofi adi G cdnigdi N D aSddre SV Lk 1WA s glelmped.
Therefore, in the exanple of Fig. 8, in order to solve this problem the
buf fer 10dansi PptrayiTd ded waen itend 1 sinsm &S pmatitttheoo Wt smisecidron 12 and
the capacitor C2. - 32 The switch SWfor changing the emtter |oad is not
particuldaty dutpuedseanidyn fl. exanpl e, an NPN-type transistor can be
used. In this case, as shown in Fig. 9, one end of the resistor R whose
ot her end i s Mprmsursded iifs caddmmedied hieo exlaerdm ©otfeFd gof 8t,heshier ansi stor TR

and the
shaped-wave application section 61 is formed of the

capacitor C2, the buffer 101, a resistor Rl and a resistor
R2, 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
R1 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 provided between the transmission data output

section 12 and the capaciter C2.



connected to the collector of the transistor TRs 1s connected thereto.
Furthernore, the transm ssion data output section 12 is connected to the
base of the transistor TRs, and the emtter thereof is grounded. However,
in a case where, as a switch, an NPN-type transistor TRs is used, at the
nonment the pul se 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 trafdststor TRl and the transistor TR2
of the nodul ation and anplification section 13 be increased. This
corresponds to a situation where negative pul se conponents are applied to

the emtter '@)%d%wioe‘cﬁ%tfro@%hu%]% finfRerandgbhie b anslstar IRz, This can

be realized converting the p I gnal out put” from

transm ssi op; S2f & OYt Pithi S8 1 M 12y disij &N d vy d  thereafter,
by causi'ng the signal to be passed through a high-pass filter. Mre

speci fi catdysistoPl @ 9 ddea bufferenildlcpie Fids dhowdd imverd erg 111 may be
provi ded, as shown in Fig. 9. - 33 This inverter 111 can be enbodied in

vari ous oy SendSof Stionrd st St @S .RIGrHdsd L tHdr Gl S ddturdweerder 111 may
be configured in ways other than that of Figs. 10 to 12. In the exanple of
Fig. 10,ctéhecctwdrtertid lemstiarsresf tHe ataranisstsdormTRIRidndhileh functions
as a switch, a resistor

transistor TRZ2, and one end of the resistor RZ 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 TRZ 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 TR1 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 11l may be provided, as shown in

Fig. 9.



Rif, aresistor Rg, and a resistor Ri3. One end of the resistor R f whose
other end is connected to the transm ssion data output section 12 is
connected to the base of the transistor TRil, and one end of the resistor
Ri 2 whose other end is also grounded is connected thereto. The emtter of
the transistor TRl is grounded. One end of the above-described capacitor
C2 (the other end is connected to the emitters of the transistor TRl and
the transistor TR2, as shown in, for exanple, Fig. 9), which forns a
differentiation circuit, is connected38o-the «collector of the transistor
TRi 1, and one end of the resistor R 3, to whose other end a voltage Vcc2
is applied, is connected thereto. In this manner, the inverter 111 having

the confi gurgati i a that; the . i ti is
simple. On tﬁgﬁgfﬁgg%ﬁgh ,lﬁ%eQ%%V%%t%&£%?f%ﬁagnaggpggg%e%g?%’t%gt, when

the tranghhoridRiigd s i @ 0N SIEE Qou RWETHIRONSHNBRIAN 1ACC WS, be
Therefore, when it 1s necessary to solve this problem that is, when the

i nvert ercdrdi gdi&d i6ogsy HdtieOnsinE eliept rdcadi gir nented s.required, for
exanple, - 34 the inverter 111 may be configured as shown in Fig. 11.
That is, in tie texamdatpofe bifgFilyl, 10he theventerttil1ng fier redmel a
PNP-type transistor TRi 2, an NPN-type transistor TRi 3, and resistors R0
to R 7. ddnea enchrofidter resi stwiridh cuwdosieorot ey erdriitssh, a resistor
Ril, a resistor Ri2, 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 cone end of
the resistor Ri2 whose other end is also grounded is
connected theretoc. 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 TRI1
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 Vcc2 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 11l which

does not consume electrical current is required, for example,



connected to the transm ssion data output section 12 is connected to the
base of the transistor TR 2, and one end of the resistor R 5 to whose
other end a voltage Vcc2 is applied, is also connected thereto. The
voltage Vcc2 is applied to the emitter of the transistor TRi 2. One end of
t he 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 TRi2,34nd 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 TRi 3, and the collector

of the tyansistar IR 1 $.8) 3R d DY ithnen Qe g1yl the Tesi stor
Ri 6 whose other end is connected to the transm ssion data output section 12

is connectednke ke Basenef ekhaphkans stgr TR 3cnandnopererdiof ithe
resistor Ri 7 whose other end is grounded i's also connected thereto. The

em tter fridie dff ansiNet-AlypkRt3 drfs i Honded., an3 WpNFWIRE iFRnes 1 swhgn t he
inverter 111 whose operating speed is high is required, for exanple, the

i nvert errRilE, remd e iconddgwied tas milvown in Fig. 12. That is, in the

exanple of Fig. 12, when conpared to the inverter 111 having the

configurati opnef eBidgoflthe 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 Vcc2 is
applied, is also connected thereto. The voltage Vcc?2 is
applied to the emitter of the transistor TRi2. One end of
the above-described capacitor C2 (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, 1is connected to the collector of
the transistor TRi2, and the collector of the transistor
TRi3 is also connected thereto.

In other words, one end of the capacitor €2 is
connected to the collector ¢f the transistor TRi3, and the
collector of the transistor TRi2 is alsc 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 is also

connected theretc. The emitter of the transistor TRi3 is

grounded.



furthernore, 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

connect ed between the base and the «collector of the NPN-type transi
TRi 3. In the manner described above, since the inverter 111 is conf
as shown in Fig. 12, when it falls below a predeterm ned voltage, |
possi ble to suppress a decrease in the voltage of the emtter with
to the base of the transistor TRi 2 by causing electrical current to flow
the Schottky diode Dil. Alsoe,3%hen it falls below a predeterm ned

it is possible to suppress a decrease in the voltage of the

t hr ough

vol t age,

emtter

wWith respect to the base of the transistor TR 3 by causing

st or
i gured
t is
respect

electrical CYifile ddrlel OinelNRUIN oG Behal b kydladg B2, Fpat 1, the
storage tine of eac transi stors eased, and
the swt f Bhs st d RA i9nC ed. The
vol t age @g%ws%\?ﬁl{%}g lFél gge&‘%o to ﬂhrsme}agﬁjl? v%% nge su% |1e(r:}L f“ﬁ%’rz t he

same pPoVEd SO LR AdDta SN as, #ihpt 1of the voltage Vecl of Fig. 9, and
may be a voltage - 36 supplied froma differing power source (not s

Next, the opamatd a3 ,0fint h@ et xAEWISSLINFAdEVi a8 ,Skhehnl kombardaseni bed. The

transnission device 51 nmay be enbodied in

hown) .

various ways I n the manner

descri bethabowe=ridd esisl speaid i@t aidrefwhsestidordesTrHipt dn.,i s gi ven by
assum ng the

furthermore, a Schottky diode Dil is connected between the
base and the collector of the PNP-type transistor TRiZ, and
a Schottky diode DiZ 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 TRiZ by causing electrical current to flow
through the Schottky diode Dil. Also, when it falls below a
predetermined voltage, it 1s 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 TRiZ and TRi3 is decreased, and
the switching speed of the transistors TRiZ and TRi3 can be
increased.

The voltage Vcc2 shown in Figs. 10 to 12 may be a
voltageisupplied from the same power source (not shown) as

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



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 of the conventional
transm ssion device 1 of Fig. 2. Accordingly, here, the descriptions of

t he operations described in the conventional transm ssion device 1 are
omtted where appropriate, and in the follow ng, descriptions wll be

gi ven by pl aci ng enphasis on operations differing fromthose of the
conventional transm ssion device 1.-Md6e-specifically, as showm in Fig. 9,
when the first pulse signal 22 is output fromthe transm ssion data out put
section 12, the shaped-wave application section 61 causes the emtter

| oads ofsher fgansich o dffcanthd %Jé@%ﬁ%t@gélﬁm changed by

swi tching the transistor TRs 1 n ~ accordance w rst pul se signal 22

in a nmanner NEﬁﬁ,'%&ml%p%ﬁ%tﬁ%&V%&tEﬁ@akr%%%ﬁi@kioﬁh@@g%@et@1ekﬁﬁﬁr the
value of the resistor Rl or the conbi ned.resi stance value of the resistor

R and tihe destsivsd R2)Thenth ) $0hs i 1 RSsided 51 e eMid tedibddiads, id he
hi gh-frequency conponents (the high - 37 frequency conponents 91 of Fig.

7) of theafidsd waNsSeinsighalmadide exddaotigtedyaidie: di fUreledd i ation circuit
including the capacitor C2 via the inverter 111. The shaped-wave
appl i catsmec sedd ontitdrwipss ateesde s tiptsiomuaimeriveraus) regs Sunel regrititeer
current corresponding to 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 transmisslon device 1 of Fig. 2. Acceordingly,
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 resistor R1 and the resistor RZ), and also, applies, to

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



signal wave applied to the emtters of the transistor TRL and the
transistor TR2 to be varied in such a nmanner as to correspond to the
second pul se signal 71 such that the waveformof the first pulse signal 22
is shaped. In other words, the shaped-wave application section 61 applies,
to the emtters of the transistor TR1L and the transistor TR2, the emtter
current (signal wave) which varies in such a nmanner as to correspond to
the second pul se signal 71. As a result of the above, the emtter current
(signal wave) of the transistor TRE and-the transistor TR2 greatly

changes instantaneously when the first pulse signal 22 changes (at the
rise time and the fall tinme of each pulse). As a result, there occurs a

col l ecto AY gﬁgl ated o ange of
t he arrpl#lfélcﬁleér?%ﬁ Cﬁ“r eng ene% suchlga ﬂ a‘%/?\l%o Zénlt& %‘Lang é(}%ﬁlq}h on
72-1 angh ﬁ%EHE%%P t rgy
correspondlng to t eggéﬁg%gﬁéﬁf éﬁ%ﬁl%%f%%ge J%JH?Q%%F¥$L nodul at ed
wave 72)cdsa ég%gglégi&fhtggéeyﬁ¢gygérsppﬂlon 14, and a nmagnetic flux

(electronagnetlc wave) 73 shown in Fig. 14 is output fromthe antenna

section 14. -Th38 shAgRA-HaR@ YMpptiitatidns RRWE idnMBas bperaftlesChar thak a
col l ector voltage Vc (anplltu e-nodul ated wave 72), which is actually

out put, rhdnes) ad@ud inghilod doetddr sduptdise &doredpordiniss tautyng fromthe
transm ssi on data output section 12 in the transm ssion device 51 of Fig.
9. Fig. didgrshbweage applied to the emitters of the transistor TRI1

and the transistor 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 transisteor TRl and the transistor TRZ,

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 TR1 and the transistor TRZ2 greatly
changes instantaneocusly 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—-medulated wave 72) is suppllied to the antenna
section 14, and a magnetic flux (electromagnetic wave) 73

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



measurenent chart of a magnetic flux (el ectromagnetic wave) 73, which is
actually output, in a state in which the first pulse signal 22 is output
fromthe transm ssion data output section 12 in the transm ssion device 51
of Fig. 9. As shown in Fig. 13, the anplitude of the collector voltage Vc
(anmpl i tude- nodul ated wave 72) varies in such a manner as to correspond to
the second pulse signal 71 (Fig. 6) whose waveformis shaped so that the

| evel at each rise tine of each pulse of the first pul se signal 22 becones
hi gher than the high level (H) in a-s3g&ady state of the first pul se signal
and the level at each fall tinme of each pulse of the first pul se signal 22
becones |lower than the Ilowlevel (L) in the steady state of the first

pul se si gnal 22, JTlagh J Sr38s hdiesaled Ak Lhe. changed port ign,72-1, the

anplitude of t C r "vol tage Vc (anplitude-nodulated wave 72) at the

rise tingofediler RYS&H #J‘e(é?rkﬂlsi?clﬁi}@}@ddﬁ?aﬂeﬁ highers hhaniihe, high 1evel

in the steady state thereof. Simlarly, as indicated at the changed

portion FZczal theu jtiudey ofcdihe Gplhectiprenol iaae YWalse signal
(amplitude-nodul ated wave 72) at the fall time of the pulse of the pulse

signal -28% s 2Z:thsut ofvedm tdran dhendnovk d ieteldd th tdiecsiteadetSiod e 4 her eof .
As a result, as shown in Fig. 14, the nagnetic flux (el ectromgnetic wave)
73 out puthd rtorardne sseenrdewiaed 7N df Fikar ies aipstld ndicard aneously in
such a manner as to follow the pulse signal 22 corresponding to the
transm gstauckatent 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 Vo (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 Vc (amplitude-modulated

wave 72) at the rise time 0of the pulse of the pulse signal

22 is higher than the high level in the steady state thereof.

Similarly, as indicated at the changed portion 72-2, the

amplitude of the collector voltage Ve (amplitude—-modulated

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



when conpared to the above-descri bed conventional magnetic fl ux

(el ectromagnetic wave) 24 of Fig. 4. For exanple, as indicated at a
changed portion 73-1, at the rise tine of the pulse of the pul se signal

22, the anplitude of the magnetic flux (el ectromagnetic wave) 73 al so
varies alnost instantaneously froma low level to a high level in such a
manner as to followthe rise. Simlarly, as indicated at a changed portion
73-2, at the fall tinme of the pulse of the pulse signal 22, the anplitude
of the magnetic flux (el ectromagnetié9wave) 73 al so varies al npst

i nstantaneously froma high level to a low level in such a manner as to
followthe fall. In the foregoing, although the transm ssion device 51 has

been desgribed Wd:h nieherance dw Rwst & at Led ddansmimsifyr device 51
is not limted to the configuration of the exanple of Fig. 8 or 9, and can

be enbodi ed A avakisRU: ,WAKS shBwnORE &3 gt.he4tr aReMnsgharideyieg S1 is
capabl e of outputting the collector voltage Vc (anplitude- nodul ated wave
72) such(elsedtradmasironni d wahicg. 78.otgruiex@ipl &hd nidtwrex agiesofidigs. 8
and 9, for the - 40 purpose of reducing the influence of in-phase noise,
the tramssmiesiamaEyiices tEhtianaorfliyguredudh suctamammercd fatl 1dvhe
transistor TRL and the transistor TR2 for nodulation and anplification are
di f f er enthealpyl ssoreiantadd . 2 A qermespoarsl ing ttche e arsansssisoriaevdads 51 may be
formed fromonly one of

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

fellow 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 Ve (amplitude-

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

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



the transistor TR1L and the transistor TR2. Furthernore, in practice, since
a lot of electrical <current of transistors for nodul ati on and
anplification is required, as show in Figs. 8 and 9, rather than each one
of the transistor TRl and the transistor TR2, which are differentially
connected, is used, tw sets of transistors such that a plurality of
transistors are connected in parallel are provided, and the tw sets,
which are differentially connected, are used often. Mre specifically, for
exanple, the transm ssion device 5% #8 sonetinmes configured in such a
manner that, as shown in Fig. 15, in place of the transistor TR of Fig.

9, a set in which tw transistors TRL and TR2 are connected in parallel,

and a sefyigoybi Sh LaRALARSHSL OfSe TRNAD, TR2, Ane, s SRt edyjn paral el
8% Ig. 9 qgn,

in place of the transistor TR2 F are connected in parallel, are

di fferentiahdni SONNCCISE: cd BSBULH drfBSfurddesignal 1qye£oF rgspondi ng to
the second pulse signal 71 (Fig. 6) such that the waveformof the first

pul se si-gialt22n €Dt & pPormi 193 tend herdd SNSid S SN relatmbd 8l shiapedidrmy be
applied to all the emtters of the - 41 - transistor TRl-1 and the

t ransi stanp TRt @aansh tawe edd ft@rent0fl Ihaecdrimnsiad or AlRZrhhadid-d1Re,
transistor TR2-2 (the emtter loads of all the transistors of each set may
be varigte amEhahsosidheddwide f5equendye conponentsomfortlhe drig sif  pul se
signal 22 may be applied to all the emtter |oads),

the transistor TR1 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 TRl 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 TR1 of Fig. 9, a set
in which two transistors TRl 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



but the follow ng problens arise. That is, as shown in Fig. 17 (to be
described later), 1in a case where the transm ssion device 51 is
incorporated in an RrWdevice 121 of the IC card system if an IC card
122, which is a comrunication party, conmes too close to the R Wdevice
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 fitr4l pul se signal 22) is too sharp) when
the anplitude of the anplitude-nodul ated wave 72 of Fig. 6 changes, power
transm ssion is interrupted. Therefore, in order to solve such problens,

that is,¢idhsQAIder #10 SEUNE @{@Cﬁfair@i's&%"ﬁfmr%ql&r{cﬁq:}{]éﬂeﬂir | ssion,
as shown in Fig. 15, the signal wave corresponding to the second pul se

si gnal 7df (fid. tMndByrde appli ethd ool v e s 198 tiers oftHde transi stor
TRI -1 and the transistor TR1-2, and one end (the other end thereof is

groundedimidtdhel odd tdraresirsd afr £33 Mo e Ot et endiheenitters of
the transistor TRI-2 and the transistor TR2-2 other than the - 42 above.

| n ot hervanotets, zasd sdlosw, itthditgighbe rddiesreng tdeipordaads f htheemiidsar | oads
formed of the resistor RL and the resistor R2 which vary in response to
the sw twhisgy ofgridie 23 mensilst apPRsd Wi ol varhe iemisticir dawmiwler as to
correspond to the first pulse signal 22 output fromthe transm ssion

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. 1In 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 therecf is grounded) of the

emitter resistor R3 may be connected to the emitters of the

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



data out put section 12, and the high-frequency conponents of the first
pul se signal 22 output fromthe differentiation <circuit including the
capacitor C2 via the inverter 111 nay 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
made constant. Furthernore, the transm ssion device 51 can al so be
configured as shown in, for exanple, Fig. 16. Mirre specifically, in the
exanple of Fig. 16, when conpared to4zhe exanple of Fig. 9, furthernore,
the collector of a swtching transistor TRs2 is connected to one end (the
other end with respect to the end connected to the emtters of the

transi star. TRl d the transistor T of. the resi star . e emtter of
o ‘?‘&20 Fmer Waordsd’ecfs &@c}wn nof J1(411'e€ir%e’sit X r% Hﬁfﬁétr

r
&l e. .
the transi Stor ST groun e en sto 0 which

ot her_enth, e ol (208 Y652 Jy 2l st Rl 161k S CAMIERedyd0 e base  of

the transistor e transi st 2 1s always turned on. A

di fferentdaidqhy Gty GiiicH QfdBA O A L5 Ao RINQSE chihdy Qnernd is
grounded and a capacitor C2 i's further connected to the base of the

transi stofaddSod s ) Svhidh theexamieen of fthe® ad he Hathr-ddraiency
conponents of the first pulse signal 22 output fromthe transm ssion data
out put sestin A2raf epdisecdighappld eshigntd hecem dierscafsnihsg igransi st or

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 tc the end connected to the

emitters of the transistor TRl and the transistor TR2} of

the resistor Rl. The emitter of the transistor TRs2 is

grounded. One end of the resistor R4, to which other end

the voltage Vcc?2 is always applied, is connected to the base

cf the transistor TRs2, That is, the transistor TRs2 is

always turned on.

A differentiation circuit formed of a resistor R5 whose



TR1 and

hi gh- frequency conponents are applied to the base of

the transistor TR2. However, in the exanple of Fig. 16, the

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-descri bed enbodi nent. Alternatively, the transm ssion device 51 may
be incorporated in an information processing device as a portion of the

i nformation processing device. For exanple, as shown in Fig. 17, the

transm ssi on

described IC card system That is, Fig. 17 shows an exanple of the

configuration of an FVVVdevice to which the present

As sho
section
section

the ROM 142 or a program | oaded fromthe data storage section 132,

into thesRAM1 148. odtputhes RAM S, + ats I|gWr ethd0ouddtCRécH bt 0 perf orm
processes is stored as appropriate. The main control section 131 is

vari ous
further

T avteleth méddila applied to the emitters of the transistor
TR1 and the transistor TRZ2. 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

the transi stor TRs2.

device 51 may be a port4®dn-of the R'Wdevice of the above-

invention is applied.
7 I3 t
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Processing Unit) 141, a ROM (Read Only Menory) 412,
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and a RAM 143. The CPU
4ANGE Wireh 4 RfOFAaBest ored in

etc.



carrier-wave output section 11 and the transm ssion data output section
12, which are identical to those in Fig. 6. The RRWdevice 121 is further
provided with the nodulation and anplification 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
transm ssion section, the transm ssion device 51 having the sane
configuration as that of Fig. 6 is incorporated. The RFRWdevice 121 is
further provided with a detection seg¢4ion 133, a denodul ation section 134,
and a data input section 144 within the main control section 131, which
-form the receiving section with respect to the above-descri bed

transm ssj [ Qn. e ] SSJ i 5 t, .the i on of
the R/ Ws%iec\?&cd;aqg%%ﬁ habé lrogjt}iagari eo%%bdrjﬁe Iccf;\l.e é\qn e olrcgcggg)%rf%% whi ch
is a compul&Lats wewm ; i IS d o face
t he antenna é\tge%%?%ga{l%lydo at hstééb%/a%edew cel%%zil%z?t’ aescp)cg'e'dt@a&tq%%mtﬁ%dq%%t ance

(comuni g i o digianed) .1 4he aLnanlirded:Cads $ek2 41 45 captures the

magnetic flux output fromthe antenna section 14 and resonates mutually,
t her eby gBamdimarar S GAdb MY L i N ad HRYPPPHiGAId on is possi bl e

mutually. In this state, when first digital information (data which is
witten intoThiema@nCaibthtidd, seltibn WBiICHsi Further provided with a
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. & 1s incorporated.

The R/W device 121 i1s further provided with a detection
section 133, a democdulation section 134, and a data input
section 144 within the main ceontrel section 131, which form
the receiving section with respect te 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



prestored in the data storage section 132, is output as a pulse signal
fromthe transm ssion data output section 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
principles as those of the transm ssion device 51, the wave is supplied
to the antenna section 14, and the wave is output as an el ectromagnetic
wave fromthe antenna section 14. The el ectromagneti c wave output fromthe
antenna section 14 is received by th&Santenna of the IC card 122, and
this wave is detected and denodul ated into the first original information
by the IC (not shown) of the IC card 122 in the manner descri bed above.

Wen thecah%{ ed N TRE4AQL 4 S fé'fﬁ@ &Lﬁa m%ﬂnﬁdcﬂté;i%ﬂe@ge\et&%% shown),

the first information 1s stored int nory w t he ot her

hand, when 4 fddstaddy GRIdON | MGG IS Usls d he, readimg of

information, predetermned information is read fromthe nmenory wthin the

| C on theyn-hasitad ddiend r&de idd ordadd ubiResnange dat a which notifies
that the first information - 46 is recorded in the nenory or data (second
digital infanmatienstaead fhem the sre@REY twilt AinEotrhathGni Sdagaperi mposed

onto the carrier wave by the IC, and this wave is supplied to the antenna
section Wi itdhevRtWeaelevirces 2de W acdie 188 etz of, e dHCicard 122.
prestored in the data storage section 132, is ocutput 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 cutput
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 cutput 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 above. 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 information, predetermined
information is read from the memory within the IC on the
basis of the first information.

Response data which notifies that the first information



More specifically, in this exanple, in the IC card 122, after the second
information is coded, the equivalent |oad of the antenna of the |IC card
122 is varied in accordance wth the |logic value of the signal thereof.
The | oad variation of the antenna of the IC card 122 appears as a | oad
variation at the antenna end of the antenna section 14 of the R Wdevice
121. Therefore, the detection section 133 detects this load variation as
the anplitude varied conponents of the carrier wave, that is, an ASK
(Anplitude Shift Keying) nodul ation- &6gnhal. That is, in this exanple, for
the transm ssion of the data fromthe IC card 122 to the RRWdevice 121, a
| oad nodul ation nmethod is used in which, after data to be transmtted is

coded, bs\@gégrﬁk&r¥%'éﬁgjﬁ%“g%ﬁJ§%]§4?5 Jégéﬁﬂéﬂdﬂ 8¥£emed fromthe

ant enna Terninal 1n ‘accordance e logic valu ]the signal, the

radi at ed RToi i egpr%é& #aye ﬂlf@ %dggpq}i 2d; e ¢enndul ati on section

134 denodul ates f se signal corresponding to the second digital

i nf or matd ghk f QM sed ont e SKdmad ated, signalnd the, amp idide wasd ed

conmponents of ‘the carrier wave) detected by the detection section 133, and
suppl i esi 4 ha; Ryl 583 stgnale tahttdithd efaivsedr dat a1 HE BACtdicel4d1 Wen the

second digital information corresponding to
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 lecad
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 wvalue of the signal, the radiated
electromagnetic wave is ASK-modulated.

The demodulation section 134 demodulates the pulse

signal corresponding to the second digital information from



t he pul se signal supplied fromthe denodul ati on section 134 is response

dat a,

the received-data input section 144

supplies it to the CPU 141. On

t he other hand, when the second digital information is data to be witten

into the data storage section 132, the data is witten (stored) into

t he

data storage section 132. When the response data is obtained, the CPU 141
perfornms a process corresponding to the response data. In this nmanner, the
R/'Wdevice 121 wites the first digital infornmation into the IC card 122

and reads the second digital inforraévon fromthe I1C card 122 by

perform ng non-contact comrunication with the I1C card 122

via the antenna

section 14. In the manner descri bed above, in the transm ssion device 51

(Fig. 6)¢f Aﬁ-ﬂﬁfﬁﬁ gﬁﬁ}&é‘pn(tﬁ@?ﬁgf-ﬁtn |56 mpo%?ediﬂg B

rectangul ar waveform

corresponds to the transm ssion

ata, Is

input. Aisd GRadr VB 6rd o DENEF L €L by SHChiA JBINE AS:diLArJESRapd to the
pul se signal 71 whose waveformis shaped so that the | evel at each

second
ri se

si gnal

i ti $pef i eactnPubsesdfstdienf it St PtlcPl s EhalniA: s idiecones
hi gher than the high | evel ( in the steady state of the first pul se
22aeand the level at each fall tinme of each pulse of the first

i nput

pul se signal 22 becones |ower than the low level (L) in the steady state

of the

firstWhamputhepuesemnsi ghiglit2d. iffergendoatl ed rsiegpanhdlage tios
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 intc 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



applied to the emtters of the transistors (for exanple, the transistor
TR1L and the transistor TR2 of Fig. 9) of the nodulation and anplification
section 13. As a result, the carrier wave 22 applied to the base of the
transistor is anplitude-nodul ated into an anplitude-nodul ated wave 72 in
accordance wth the signal wave corresponding to the second pul se signal
71 applied to the emtter of the transistor. The anplitude-nodul ated wave
72 is supplied (supplied as drive energy) to the antenna section 14 via
the collector of the transistor, andaghe anplitude-nodul ated wave 72 is
transmtted as the el ectromagnetic wave 73 fromthe antenna section 14

i ncluding a resonance circuit. Since the anplitude of the el ectromagnetic
wave 73130ugPut fffﬁggfgigﬂﬂgﬁg';éﬁftion 1? j.n .t hi,s manner varg%% al nost

i nst ant aneousT Yy 10 ste i S hanise EEF 180 e T &S 83 Sgnal 22

corresponding to the %aéés@i gg”g}ataﬁ]aasch%ei%deﬁe%ta NS ftalllq t

ime
el ect rorragnetl C wave recel e recel ver or exanpl e, tlﬁle | C card

122 of Rig.elA ;ﬁﬁ%e%gﬁ-[)@;%%@q Lo ace Wiy dntRdhedf i rst

original pulse’signal 2 e recelver. That 1S, 1t 1s possible - 49

for the tdansmss] ahdemwee &4 10f (hhe Priegenit duenddar 0 deduce the
frequency of occurrence of conmunication failures at the receiving side.

Furt her nbirést asmRowuide Jigfnexanpl e, THd GerbraidiC e ida WeaRsmsssi on

device 51 can be configured by a sinple
applied to the emitters of the transistors ({(for example, the
transistor TR1 and the transistor TR2 of Fig. 2} of the
modulation and amplification section 13. As a result, the
carrier wave 22 applied to the base of the transistor 1is
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 ¢f the electromagnetic wave 73
output from the antenna sectiocn 14 in this manner wvaries
almost instantaneously in such a manner as to follow the
first pulse signal 22 corresponding to the transmission data
as described above, the electromagnetic wave 73 received by
the receiver (for example, the IC card 122 of Fig. 17} can
be demodulated almeost accurately into the first original

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



circuit in which the capacitor C2 and the inverter 111 are added to the
conventional transm ssion device 1 (Fig. 2), the transm ssion device 51
can be manufactured at approximately the same cost and with al nost the
sane degree of hardware resources as that of the conventiona

transm ssion device 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 being added +o4¢he conventional transm ssion device
1. More specifically, for exanple, when the conventional transm ssion
device 1 having the configuration of Fig. 2 is to be nodified into the

transm Sx%iﬂ'tﬁe??’%fa?n%i?ivéz{‘%e%e eC?qufeiogé”t%te! \ ’}g‘r%feg g;%)&%tnﬁ:ito%e fRerson who

makes the nodification may connec capaci e ITnverter 111

as shown.dg,F gtheg-fﬂ&&%f@%ﬁéﬁvﬁgﬁ%aqi&p%éﬁm ssi on

device 51, transistors are “used. e configuration other

than thaty showndde K thg I&ad n place of transistors, field-effect
transistors (FET transistors) nmay - 50 be used. For exanple, in the

transni ssi on rdgvheemkehawisnghbhd ieonfbgueating®e0f Fkigd- 99, siiAcpl ace of the
transistor TRL and the transistor TR2, a field-effect transistor EFT1 and
a fiel dered feedndniansi el de B {In@ars hewornByydiedistd,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 1s 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



respectively. However, in this case, a connection is nade in such a nmanner
that the gates of the field-effect transistor EFT1 and the field-effect
transi stor EFT2 correspond to the bases of the transistor TRL and the
transi stor TR2, respectively, the sources correspond to the emtters, and
the drains correspond to the collectors. - 51 CLAIMS: 1. An electronic
circuit for anplitude-nodulating digital data transmtted via an antenna
including a resonance circuit, said electronic circuit conprising: a

nmodul ation circuit, having a first ¢radststor, for anplitude-nodulating a
carrier wave applied to the base of said first transistor into an

anpl i tude- nodul at ed wave in accordance with a signal wave applied to the
enittemf% §%§¥. first transistor and for supplying said

anpl i tude-nodul ated wave to said antenna via the collector of said first
transistor; 3agd 2,3h@nd - WAV QCRELALIIR SGhCHel 1Rl siNAULLEBTLAC! i I St
pul se signal in a recCtangular waveform correspondi ng to sai Igital data,
for genes@l# Ngh Sl thisignati yaue, iih SUELA o MBI 25 1310 e8P to a
second pul se signal whose waveformis shaped so that the | evel at each
rise tingné®ftraachsius SERDf SaitbfdrestrddWrliSa oy givall begones hi gher
than the high level in a steady state of said first signal and the |eve

at each fadidtéefmeof temolsiilee RETSaiibd igtidwn) may be used,

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

emitters, and the drains correspond to the collectors.



i nput pul se signal 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. - 52 2. An electronic circuit according
to Claim1, wherein said signal-wave generation circuit conprises: a |oad
circuit, which serves as an emtter |load of said 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 high-frequency conponentsiof-said first pul se signal, wherein
sai d signal wave corresponding to said second pulse signal is generated by
applying, to said load circuit, said high-frequency conponents of said
first p%igggngnal extracted by said extraction circuit. 3. An electronic
circuit a ding to daim2, wherein said extraction circuit is a
differentiation circuit. 4. An electronic circuit according to Claim2 or
3, wherein said signal-wave generation circuit further conprises a buffer

connect ed toltheAﬁ”%EEgQ%?ﬁ%EdcngﬁﬁﬁtE8P.%ﬁ#ggﬁﬁde5mo§91§£fﬁ%roniC circuit

according to T aim erei n sai varyrng circuit conprises

a secondh;|fiangl Hheh tEBRnfiYREY 1% 3% AntWnhah iWhGRihE W tched in
accordance wth
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
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 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.



said first pulse signal applied to the base, varies the - 53 emtter |oad
by di sconnecting, fromsaid load circuit, a predeterm ned el enent which
serves as a portion of an emtter |oad when said second transistor is
turned off and by connecting said disconnected elenent to said | oad
circuit when said second transistor is turned on, and said signal -wave
generation circuit further includes an inverter circuit connected to the
i nput of said extraction <circuit. 6. An electronic circuit according to
Claimb5, wherein said inverter circuwst s forned of a third transistor
which functions as a switch, and a resistor. 7. An electronic circuit
according to Claim®6, wherein said inverter circuit conprises, as said
third transistor, a .set _of.an NPN-type transistor d. a PNP-type,
Lransistor. 8 ARPPLEEFERPEECPIERT Y RRROT MO 1 G L 717 WRVETH sai d

i nverter,.Gi it _fu r I .Schottky di ode_ . connected between the
base angaﬁﬁ%%g_ a&c%%?%op%gggﬁkggﬁsgﬁacuﬁéNgﬁ? é'tF8nsi stor and said

PNP- t ype tragg?ﬁagéci?cu?ﬁé%ﬁféﬁOE'é%Y&r é‘iéng%ﬁé?{g%P?hBQ?azEW ORE Of

claims 2 to rein re are a uralrty sal I'rs ransi stors, an
em tter fieshsStQandisfkhkeri.ng fromthe resistor which - 54 forms said | oad
circuit is connected to the emtter of one or nore of first predeterm ned

transistors ampgdsdhfying circuit for varying 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 said extraction circuit.

3. BAn electronic circuit according to Claim 2, wherein

said extraction circuit is a differentiation circuit.

4. An electronic circuit according to 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



plurality of first transistors, and said 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
said first transistors excluding some transistors such that the emtter is
connected to said emtter resistor anong said plurality of first
transistors. 10. A nodul ation nethod for use with a nodulation circuit,
having a transistor, which anplitude-nodul ates digital data transmtted
via an antenna including a resonance g rcuit, for anplitude-nodul ating a
carrier wave applied to the base of said transistor into an anplitude-
nodul at ed wave in accordance with a signal wave applied to the emtter of

sai d transi stor _an or supplying said _anplityde-nodul ated wave to said
ant enna V& el88%| &t Gr-SC %§£ nﬂﬁaﬁ§%§k&P}%S&P&dnﬁ&ﬁF&PFonanethod
conprising the ste f:. inputti a first pulse si.gnal in_a rectangul ar
macgforﬁlchFg B%ﬁ&%ﬁ&qﬁgeEQF&% i gfgfvﬁgtgfpaggﬁéiégpnﬁfggpd si gnal wave
" in such_g. er. or.r t Q pul,se,si_gnal wavef or m
o ahaptitEsh HeRd MO Attt tes BrARSINISR I s Al QB R0RRET O

first iP@ggngké%i%bg%%Hd?%%%%§§¥é§éﬁg¥ éﬂgm%n%h%ohi%Qd!ﬁ¥%§.g?@cﬁi%teady

state of " first "signal |’ evel at each al'l ¢ each pul se
of sai dyhiehStsalilPWeRHS & r3i@&tor is turned on, and

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

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 diocde
connected between the base and the collector of each of said

NPN-type transistor and said PNP-type transistor.

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

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

an emitter resistor differing from the resistor which



becones | ower than the low level in the steady state of said first signal
and applying said generated signal wave to the emtter of said transistor.
11. An electronic circuit for anplitude-nodulating digital data
transmtted via an antenna including a resonance circuit, said electronic
circuit conprising: a nodulation circuit, having a field-effect transistor,
for anplitude-nodul ating a carrier wave applied to the gate of said
field-effect transistor into an anplitude-nodul ated wave in accordance
with a signal wave applied to the soubée- of said field-effect transistor
and for supplying said anplitude-nodul ated wave to said antenna via the
drain of said field-effect transistor; and a signal-wave generation

circuit formd nguidineh@ diFslit P S slanald idh aHe g ar taygef orm
corresponding to said digital data, for generating said signal wave in

such a dBMEre ast t L £ RSPk dni roed eGlh MY &6 dnial sdhiose waveformis
shaped so that the level at each rise tine of each pulse of said first

i nput pubbersliDmal obetiones tigherstddmn 4@ high level in a steady state of
said first pulse - 56 signal and the level at each fall tinme of each pul se
of said firstidpivrpd-sevs gealerbédomes ilrowert tippdiklkse shdd kégaklin the

steady state of said first pulse signal, and for applying said generated

si gnal Vieanee ter PRSI ofo ssEidl 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 signal whose waveform is shaped

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



field-effect transistor. 12. A nodul ation nethod for use with a nodul ation
circuit, having a field-effect transistor, which anplitude- nodul ates
digital data transmtted via an antenna including a resonance circuit, for
anplitude-nodulating a carrier wave applied to the source of said
field-effect transistor into an anplitude-nodul ated wave in accordance
with a signal wave applied to the source of said field-effect transistor
and for supplying said anplitude-nodul ated wave to said antenna via the
drain of said field-effect transistory5said 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

manner as; £ GUEASRANGd & ByrfC A dMH 5 & iR B0 S § VaMeON B3 Shaped
so that the level at each rise tinme of each pulse of said Tirst input

pul se sighal hecopsdighers tham the-dl gh driveland R slRady = alerof said

first pulse signal and the level at each fall tinme of each pul se of said
first inpil puinse oSicHtE hacrRes el fikat tihgpdowdieelsiighadihe st eady
state - 57 of said first pulse signal; and applying said generated signal
wave to hdeonsiricevenf tisal cbid dlade efdvadt it ansd sitradyl 3taAre ioff eratet | on
processi ng device for anplitude- nodul ating first digital information and
transm tfimgg tdiggnal; 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 tc the source
of said field—-effect transistor and for supplying said
amplitude-modulated wave to said antenna via the drain of
salid 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 signal becomes higher

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




information, said information processing device conprising: nodul ation
means, having a transistor, for anplitude- nodulating a carrier wave
applied to the base of said transistor into an anplitude-nodul ated wave in
accordance wth a signal wave which corresponds to said first

information, the signal wave being applied to the emtter of said
transistor, and for outputting said anplitude-nodul ated wave via the

coll ector of said transistor; first output neans for outputting said
carrier wave applied to the base of S@id transistor; second output neans
for outputting a first pulse signal in a rectangular waveform
corresponding to said first information; signal-wave generation neans for

gener at i fgysa thifd NG 1AAVE 4 SHGD & ITRANGLe &5 (OGP ASRONE (053 second
pul se signal whose waveformis shaped so that the levél at each rise tine

of each putse Dips@ighfdd i sosdana QHidUtchdd AMsaldl seaRNd sQut put
nmeans becones higher than the high level in a steady state of said first

si gnal atite téged By edtatShf aavbch fal Ipdide Dfgreach and sewof said first
pul se signal becones |lower than the low level In the steady state of said
first sigmalyirandsdiod gppdadteg] saighagenanat eth silghalowmee do sdike emitter
of said first transistor; and antenna neans, having a resonance circuit,
for trahssidtéenfpean etaacdisomgneti ¢ wave based on said

12. A modulation method for use with a modulation
circuit, having a field-effect transistor, which amplitude-
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 of said first input pulse

signal becomes lower than the low level in the steady state



anpl i t ude- nodul at ed wave out put from said nodul ati on means to anot her

i nformati on processing device. 14. An information processing device
according to Caim 13, further conprising: detection neans for detecting
vari ed conmponents of a waveform corresponding to second digital
information which is transmitted fromsaid other information processing
device and which is received by said antenna neans; and denodul ati on neans
for denodul ating the signal corresponding to said second digital
information fromthe varied conponensd of said waveform detected by said
detection neans. 15. An information processing device according to Caim
13 or 14, wherein said other information processing device is an IC card

capabl e g£nd said information processing
Sf fofy ¢ ﬂ% Eﬁlglfég%ﬁﬁ@?z}thax} . ntort ;

device is a rea wites said first infornation into

said |1C car d api9: And dieadsnsald seeandai nfataatborntr gausakdokC card by

perform ng non contact communication wth said IC card via said antenna

means. 161 Aned f prapdd on Pprpcessidyg nethod for use with an information
processi ng device conprising a nodulation 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 13. 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 tec said first
information, the signal wave being applied to the emitter of
saild transistor, and for outputting said amplitude-modulated
wave via the collector of said transistorxr;

first output means for cutputting 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 wheose 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



whi ch corresponds to digital information to be transmtted, the signal
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 ectromgnetic
wave based on said anplitude-nodul ated wave output from said nodul ation
circuit to another information processing device, said information
processi ng nmethod conprising the steps of: outputting said carrier wave
applied to the base of said transists@r,- outputting a first pulse signal in
a rectangul ar waveform corresponding to said digital information;
generating said si gnal wave in such a manner as to correspond to a second
pul se SI nal g vef or E sg t hat %he IeveL at each.rise tine
b each huPagiofadk Gifegst park BhiFseot gk batshebs FBrefSKthn the hi g
| evel i ead aid first.puls a and %g veI each
fall tl%g%g éagﬁ%pulgé £§3 °Fi gYeﬁu%ge%E Fad%eEB han t he
low |evel /isp %‘I?Lg;n tleag}lldsg‘fg% agﬁﬁf’i‘hg §££&S eﬂg g §' QQ@L?la‘QQvép%y' ng
sai d generate I'gnal wave to the tter o Sai iTs ransi St or

the emitter of said first t;an51stor; and

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,

14. An infbrmation processing device according to
Claim713, further comprising:

detection means for detecting varied cdmpbnents 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 intc said IC card
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and reads said second information from said IC card by
performing non-contact communication with said IC card via

said antenna means.

l6. 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
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first 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 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.



