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

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

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

i s capabhg-inSaMs! 9F PLBISLSERIAGY I nformation to .Dbe stored in the IC
card in a non-contact nmanner %g%r exanple, refer to Japanese Unexam ned
Patent APpl iEBL1@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.




Publ i cation No. 10-13312 corresponding to U S. Patent No.22Maelh é¢072007 2
6, 126, 077). More specifically, 1C card systens are highly conveni ent
systens capable of reading and witing information in a non-contact
manner, and, for exanple, in recent years, have been used as alternative
systens for conventional magnetic card systens typified by comuter
passes and aut hentication cards. Htherto, the transm ssion section (the
transm ssion section forned of an am?n,na and a section for transmtting
digital data within a nodul ator-denodulator) within the RRW device of the
| C card systemis configured as shown in, for exanple, Fig. 1. In the
foll ow ng, such_a transm ssion section wll be referred to as a
"transm’gs?%ﬁ'e%@?ce" by assuming it to be a single device. Mre
specifically, as shown in Fig. 1, a transmssion device 1 is provided with

a carri er- wat®Pout FREC G oY 11C AT PR GLe dddhiler wave 21 of a
pr edet er m ned ifrgquegc%rp%for eXfrrpI e, 13d56 MHz), a transm ssion data
out put sERRYBRATERT BYSHETPUEEPHY S Sf gheRinR e et R ar  wave) 22 of a
predet er nm ned ££e§ﬁjency (for_exr?ﬁl e, 212 kHz%, whi ch corregpo,nds to the
digital GAtQ T3-De™tTAndnf YR et Agt foRfter M erf¥ $XRI® 4 rihsni ssi on
data"), fecent years, have been used as alternative systems for
conventional magnetic card systems typified by commuter
passes and authentication cards.
Hitherto, the transmission section (the transmission
section formed of an antenna and a section for transmitting
digital data within a modulator-demodulator) within the R/W
device of the IC card system is configured as shown in, for
example, Fig. 1. In the following, such a transmission
section will be referred to as a "transmission device" by
assuming it to be a single device.
More specifically, as shown in Fig. 1, a transmission
device 1 is provided with a carrier-wave output section 11
for ocutputting a carrier wave 21 of a predetefmined
- frequency (fér example, 13.56 MHz), a transmission data
output section 12 fdr outputting a signal wave (rectangular
wave) 22 of a predetermined frequency (for example, 212 kHz),
which corresponds to the digital data to be transmitted

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

modulation and amplification section 13 for generating an

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

amplitude of the carrier wave 21 in accordance with the




modul ati on and anplification section 13 for generating an22March 2007

anpl i tude- nodul at ed wave 23 by varying and anplifying the anplitude of the
carrier wave 21 in accordance with the 22 March 2007 3 signal wave 22 and
for outputting the anplitude-nodul ated wave 23, and an antenna section 14,
havi ng a resonance circuit formed 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 IC
card (not shown)). The nodul ation and anplification section 13 al so
functions as a drive section (drive) for the antenna section 14 when
viewed fromthe antenna section 14, as will be described |ater.

Accor di n§Lgnahe¥aynatd eand t fer npdtibattong el ampl i fudetnodubeotd on 13 wil |
also be referred to, as an "antenna_ drive section 13". Mre specifically,
for exanpf¥éS the FRAMtiaRtepNYeseebion 14, dminuradresordmom in Fig. 2.
That is, the ppdul ation and anplification section 13 is forned of a
transi st FTFRIC aherBed r%hst stotl The avd a reaRAdiin Gand Eemlification, a
switch SW, a resistornelgil and a resjstor R2, which act as emtter |oads of

the tranPERer-IARER L S HE PPIRTELIO AT, 24 Raiad 197 Bheoil L2, a
capaci t Oémljclitt?‘ e(:j~ntlohc?ulp&{1“ier1¥rwyav§t—j: de OIfcgir telz’xaérllnsgl%r,n%:rrags'mitting the
electromagnetic wave 24 to an IC card (not shown)).
The modulation and amplification section 13 also
functions as a drive section (drive) for the antenna section
14 when viewed from the antenna section 14, as will be
described later. Accordingly, hereinafter, the modulation
and amplification section 13 will also be referred to as an
"antenna drive section 13",
More specifically, for example, the transmission device
1 is configured as shown in Fig. 2.
That is, the modulation and amplification section 13 is
- formed of a transistor TRl and a transisﬁor TR2 for
modulation and amplification, a switch SW, a resistor Rl and
a resistor R2, which act as emitter loads of the transistor
TRl and the transistor TR2, a coil L1, a coil L2, a
capacitor Cl, and the primary side of a transformer Tr.
The carrier-wave output section 11 is connected to the
bases of the transistor TRl and the transistor TR2. However,

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

the transistor TR1 is input to the base of the transistor

TR2.




The carrier-wave output section 11 is connected to the bagddarch 260ve
transistor TRL and the transistor TR2. However, a reverse phase of the
carrier wave 21 input to the base of the transistor TRL is input to the
base of the transistor TR2. 22 March 2007 4 One end of the resistor RI,
whose other end is grounded, 1is 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 sptch 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 pulse signal 22 input fromthe transm ssion
dat a out put Onge@ndrrfizthenseshdtof Rhe whobeloéther whdsedsoureundad,a
voltage Vccl is applied, is connected to the collector of the transistor
TR1, and:& FeRPE &9 relie tembibeds off tthe ezl soor TRAmhd Hae
primary-side coil of the transfornmer Tr is also connected to the

col | ect of FARFLALRTF MR%r FRGnRe epReoridhofratiestor |R12 whesarmde ot her end
a voltage Ycgl is a_glied, is connected to the_collector of the transistor
TRo,  and'd FRsOTRRTOted £ ERPOPRBHCH! SPhel saphsPt GonErCaRd ERereto.

rimary-side coil of the transforner Tr is al so connected to
P ary fhe other end with regaré to the end connected to the

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

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

primary-side coil of the transformer Tr is also connected to

the collector.

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

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

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

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




the collector. The antenna section 14 is configured as a @2ddadh 2897 cuit in
whi ch a secondary-side coil La of the transfornmer 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 | oop
antenna, and also operates as an LCR resonance circuit fornmed of the 22
March 2007 5 <coil La, the resistor Ra, and the capacitor Ca. Next, the
operation of the transm ssion device 1 _of Fig. 2 will be described. The
carrier wave 21 of 13.56 MHz is aImaYsSSUpplied fromthe carrier-wave

out put 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 transnmiidsiLen dataresssavtpBh,fnam the chpapsebsscan data out put section
12, the switch SWperforns a switching operation in accordance with the
change in t h¥expul kespgrakt2@n Fhathies tramamitsihe oawideeh c8WM S8 rFian on
state, since the resistor R2 is connected to the circuit, the emtter

| oads of 2t éldrhasfssorilpRi.and the transistor TR2 become the conbined
resistance value of the resistor R and the resistor R2. In contrast, when
the switch SWhe ¢arrigr ofavetdit eof sihc®b tMiéz rivsiatvary Rauppldiestonnect ed

fromthe
- from the carrier-wave output section 11 to the bases of the

transistor TR1 and the transistor TR2.

In this state, when the pulse signal 22 of 212 KHz,
corresponding to the transmission data, is output from the

- transmission data output section 12, the switch SW performs

a switching operation in accordance with the change in the
pulse signal 22. That is, when the switch SW is in an on
state, since the resistor R2 is connected to the circuit,
the emitter loads of the transistor TR1 and the transistor
TR2 become the combined resistance value of the resistor Rl
and the resistor R2. In contrast, when the switch SW is in
an off state, since the resistor R2 is disconnected from the
circuit, the emitter loads of the transistor TR1 and the
transistor TR2Z become the resistance value of the resistor
R1.

In this manner, the emitter loads of the transistor TR1
and the transistor TR2 vary in accordance with the pulse
signal 22 (transmission data) input from the transmission

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

loads of the transistor TRl and the transistor TR2 being

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




circuit, the emtter loads of the transistor TRL and the 22MashgPer TR2
becone the resistance value of the resistor Rl. In this manner, the
emtter |loads of the transistor TRL and the transistor TR2 vary in
accordance with the pulse signal 22 (transm ssion data) input fromthe
transm ssion data output section 12. Then, as a result of the emtter

| oads of the transistor TRL and the transistor TR2 being varied, the
emtter current varies, and the anplituyde of the 22 March 2007 6 collector
vol tage Vc al so varies between two levels. That 1is, the collector voltage
Vc corresponds to an anplitude- nodul ated wave 23. The anplitude | evel of
an el ectromagnetic wave 24 output fromthe coil La of the antenna section
14 al so CQALPEEOrnVadtapaaleeahpPhvardeshhrfecen the hepelsudeTbatt he

coll ector voltage Vc gthe anEIitude-nDduIated wave 23). In other words, the
carrier wivet2® FRpEECERTt KelbadesVCoforResPPaASi §0 orn TRIPhhtuERE

transistor T is anplitude- nodul ated and anplified in accordance with the
pul se si@ﬂgPﬁgﬁfahgg?ﬁgggmo | evel s (by the change of the enmitter current

(signal wave)0of the transistor. TRl and fhe transistor TR2, _which
corresponds to't h%m%lrfaﬂ‘éfge Ofex{% %I%ﬂé tynaromgnetih favs 24 | ow | evel

~and a hi8@t£8¥ekro&o£ﬂgngo£PeLa of the antenna section 14 also

varies in accordance with the change of the amplitude of the
collector voltage Vc (the amplitude-modulated wave 23).
In other words, the carrier wave 21 input to the bases

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

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

the electromagnetic wave 24 having two amplitude levels

corresponding to the first and second levels.

However, when the eléctromagnetic wave 24 (digital data




anpl i t ude- nodul at ed wave 23 having anplitudes of two | evel22Marchdb0d s, a
first level corresponding to the high level of the pulse signal 22 and a
second | evel corresponding to the 1low level of the pulse signal 22. The
anpl i tude-nodul ated wave 23 is supplied to the antenna section 14 via the
collectors of the transistor TR1 and the transistor TR2. The antenna
section 14 outputs the electromagnetic wave 24 based on the supplied
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as a result, froblen1ar|ses in that comrunjcation fajlures occur often.
SUMVARY: B SE Edft e EodientS ARPIUdatEs t s Eddency of

occurrence of comuni cation failures at the receiving side in a case where
di gi t al IERAIIRLRT AHs fifte QPSAH- I diftEiiife of the limiter is

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

communication failures occur often.

SUMMARY OF THE INVENTION

Example embodiments may reduce the frequency of

occurrence of communication failures at the receiving side

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

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

first transistor and for supplying said amplitude-modulated




including a resonance circuit on the basis of anplitude r@ddrahi26®. |n
accordance with a first aspect of the present invention, there is provided
an electronic circuit for anplitude-nodulating digital data transmtted
via an antenna including a resonance circuit, said electronic circuit
conprising: a nodulation circuit, baygng a first transistor, for

anpl i tude-nodul ating a carrier wave applied to the base of said first
transistor into_an.anplitude-nodul ated wave in _accordance with a signal
vave appfied to°the %ﬁ%?%%ﬁ %ﬁasg?% COHTE Y ahsi %ﬁg%cw suppl yi ng
sai d anplitude-nodul ated 22 ch 2007 - 7a wave to, said antenna via the
col | ect of “0F 857 1374t? THHNST SYDFS %ﬁﬂfﬁfgﬁ%ﬂmﬁ%Vﬂﬁg:g%ﬁ%ration circuit

for ingutt%n a fifst $uls§ si gnal #n,a rect angul ar wavef or m

cor r esponar bﬂf% Bar oy Pt af® dt @2 s of” geridi Gt W e s wave in
such a manner as to correspond to a second _pul se signal whose waveformis
shaped SO AR ORHEY e%ls%fg Cg]a%tqji scgattéifrrefcﬁ‘f R P GHi%aid first

i nput pu| se _ signal,K becomes higher than the high level in a steady state

of sai A>1913t ST Ghal? afieCh e TERRT S de PFHISRITHR ' RaGFOTUl se of said
first input pulse signal becones |lower than the low level in the steady
state oPUL3F SIIRBt EIQYHRAIVAEREP IR ok S aPRBAY S S i gl dtstksiagnal wave to

the emtter of _
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 transistor. 22 March 2007 8 The signal -wave @@idarghi28®/ 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
load circuit in accordance with the first pulse signal; and an extraction
circuit for extracting high- frequengy -conponents of the first pul se
signal. Thus, the signal wave corresponding to the second pul se signal my
be generated by applying, to the load circuit, the high- frequency
conponents of the first pulse signal extracted by the extraction circuit.
The extractign circuit may be a differentiation circuit. The signal-wave
gener at | on o T HSHR TS HEFSTIRT e OF W CS0RE L o IS or
connected to, the .input of the extractjion circuit. he l.oad varying circuit
oy | nCTUHOTE SOUBTT TS ST o S ot it s AT whi oh s
switched in , K accordance wth the first pulse signal applied to the base

t her eof t LIRS Y/ a"’hn]e‘?ﬁﬂ‘é?ryjtﬁﬂ By Hide drtfe HF GRS oA et 4Sdad circuit,
a predeterm ned el enent, which serves as_a portion of an emtter |oad when
the sect?Rf ttandtstiad CiEHed bIFCHHEBE T dhrdde tihgy it tdirsdéthect ed

el enment to the , ) i , i
signal; and an extraction circuit for extracting high-

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

The extraction circuit may be a differentiation circuit.

The signal-wave generation circuit may further include




load circuit when the second transistor is turned on. TheZ22&far0%ave
generation circuit may further include an inverter circuit connected to
the input of the extraction circuit. The inverter circuit may be formed of
athird transistor which functions as a swtch, and a resistor. The
inverter circuit may include, as thedhird transistor, a set of an NPN-type
transistor and a PNP-type transistor. The inverter circuit may further

i ncl ude Ep?eh\il%( néjé edce Lonnect. g}d_pcfzté/%e é)raakcec el nd A he. l'ector of

each ype ranS| stor 4 ransi stor. ere may be
aplurallty f %éllvr,srt itnransilsto:.Lrs na:Lu mtter rejmstor differing
fromthe res i ch ¥ orte e ady ctteult® 56 connect ed to the
emtter of one or nor e of first edeter h\e‘gveranm st ar the

pl ural |1t3§/an%:l‘811—‘?3f st¢r S SHE e & ST S ES

ratlo CII‘CUIt 22
March 2007 t he 5| wave respon to the second pul se
ol e drnee Hes oSt T T Sl SO IR 1 B o P
emtter of the first transistor excl.udi nme tran5|stors suc that t he
eni tt erthereohndlded’d Y tHe e“e]rﬁtﬁrerl‘?aégg%yf (ff WGy T f fir st

transistors. |n accordance with a second aspect of the resent
load circuit, a predetermined element, which serves as a

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

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

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

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

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

of first transistors. The signal-wave generation circuit




invention, there is provided a nodul ati on nethod for use 24iMaich28@/dul ation
circuit, having a transistor, which anplitude-nodul ates digital data
transmtted via an antenna including a resonance circuit, for
anplitude-nodulating a carrier wave applied to the base of said transistor
into an anplitude-nodul ated wave Lniaccordance with a signal wave applied
to the emtter of said transistor and for supplying said

i t ude- modul at ed t id ant ja t |1 ect f _said
£ ansi SUOY D Ul H10h Rt CORRPI I Thé T GReSr HABG i ng a

first pulse signal in a_ .rectanqular veform correspondi,ng to said digital
dat a; %Je‘?fé’:?fatgh%’ S sti%aﬁa‘(é}\}éml" rPV%J?}? gm%é}u $ 59 réspond to a
second pul se signal whose waveformis_shaped sq that the | evel at each
rise ti‘%éa%e?d'ea $h i seémd?testai%fo tfrHer St SHp P SR RISE O &ﬁ%ﬁlﬁé@&ms hi gher
than the high level in a steady state of said first signal and the |evel
at each®oRal tr 3T e H R dhs S Fhisstls mounssicse ' §v8  becones
| ower than the low level in the steady state of said 22 March 2007 - 10a
first s¥Hhaler arftF ey idRehid yeheraled siagn dii iRdy & B SURE OIS mi t ter of

said transistor. 22 March 2007 - 11 |n exanple enbodinents, in the first
el ectroni ¢ cit @ggoerdance with a second aspect of the present

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

becomes lower than the low level in the_steady state of said




and the first nodul ation method, a first pul se signal in &2Maehadul ar
waveform corresponding to digital data is input. Then, a signal wave is
generated in such a manner as to correspond to a second pul se signal whose
waveformis shaped so that the |level at each rise time of each pul se of
the first input pulse signal becanmgg_higher than the high level in a
steady state of the first pulse signal and the |level at each fall tinme of
each pul se of the first input pulse signal becones |ower than the | ow

| evel iR iHe StEEly A Sl HY F3iSoPaeded giana Wy e k€ défer at ed
signal wave is applied to the emtter of the transistor, a carrier wave
appl i e tHe Yas@ist tRYritsistor is anplitude-nmodul ated into an

anpl i t ude- nodul at ed wave in accordance with a signal wave corresponding to
the second pul se signal applied to the emtter of the transistor. The

anpl i tude-nodul ated wave is supplied to an antenna including a resonance
circuit via the collector of the transistor, and an el ectromagneti c wave
based on the supplied anplitude-nodul ated wave is transmtted fromthe
antenna. The first electronic circuit of exanple enbodi ments may be used
as a single device or may be incorporated as a portion of an information
processing device. That is, for exanple, the first electronic circuit my
be used as a 22 March 2007 - 12




transm ssion section of an information processing device #28Margh gd%hitting
and receiving digital data, and the first electronic circuit may be used
as a wireless transm ssion section of an information processing device
capable of performng both wired and wirel ess conmuni cations. In
accordance with a third aspect of theg,present invention, there is provided
an electronic circuit for anplitude-nodulating digital data transmtted
via an antenna i ncl udleﬁﬂ%aqresonance circu said el ect,roni,c ci,rcuit

compr 1 si g S S S e S e Bgeai o

anplitude duI ier way pl i tot e gate Qf |d
field- e?l% rmn% r%lnrssln%tr%? b Eftlon me CP’t Li’:'defjlr d:ul at'e eailn%accordance

wth a signal d’?ane w%{%ﬁdﬁ?’ drof r?gqutjﬁ]rrgcf tgjf cﬁ i ol EH CLO‘? fifeqt, rtan5| stor

and for sup ying s anpl 1 tude e to said anten via the

drain ofhsal ¢ fd &l PTdBRd 14 PSSt eq am facH %@Aamy@/%ag%eratlon
circuit for inputting a first pulse signal in a rectangular waveform

cor r espofehdipdrd St th Heidrad pudiad, s fa 9enarad i eireh SisgR@lapsave in
such a manner as to correspond to a second pul se signal whose waveformis

shaped ssaHdattideldwiel atate@achrirds e inam Ofesdacipyiides e foftheai d - i r st
i nput pul se signal becones higher than the high level 1in a steady state of
sai d fifiststpulrgsisimgnade agidindle Hemwsles dtigheoh el thendigh daeielpul se of
said first input pulse signal becones |ower than the low |l evel in the
st eady gt @@ steady state of the first pulse signal and the level at
each fall time of each pulse of the first input pulse signal
becomes lower than the low level in the steady state of the
first pulse signal. When the generated signal wave 1is
applied to the emitter of the transistor, a carrier wave
. applied to the base of the transistor is amplitude-modulated
into an-amplitude—modulated wave 1n accordance with a signal
wave corresponding to the second pulse signal applied to the
emitter of the transistor. The amplitude-modulated wave is
supplied to an antenna including a resonance circuit via the
collector of the transistor, and an electromagnetic wave
- based on the supplied amplitude-modulated wave 1is
transmitted from the antenna.
The first electronic circuit of example embodiments may
be used as a single device or may be incorporated as a

portion of an information processing device. That is, for

example, the first electronic circuit may be used as a




22 March 2007 - 12a of said first pulse signal, and for 28T A80%ai d
generated signal wave to the source of said field-effect transistor. 22
March 2007 - 13 for applying the generated signal wave to the source of
the field-effect transistor. In accordance with a fourth aspect of the
present invention, there is provided ? pnodul ation nmethod for use' wth a
nodul ation circuit, having a field-e% ect transistor, which
anplitude-nodul ates digital data transmitted via an antenna including a
r esonance@ et ton f%ﬁ’cgfa’r?ﬁ] idfudd PRI £EOH95%60 G\ &i5pI5e&d to t he
source of said field-effect transistor into andggglitude-nndulated wave in
accor ddnca st % i 3Jithl reReAd idshldied k3l tdataso thre L&4irdt fiel d-ef fect
transi stor and for supplying said anplitude- nodul ated wave to said antenna
vi a t heel R IPHIC HitFYitelmiy & eteq rah g stidiel osd ¢ b G iasiieon net hod
conprising the steps of: inputting a first pulse signal in a rectangular
wavef orsa@ioraresporiti nighfaymsdiiprdiryiacs s datt;daydmesr aEipagplsaicd  si gnal wave
in such a manner as to correspond to a second pulse signal whose waveform
i s shapmrisonirg hdte [vaved @nd edote rdse aammurgfcagdoimspul se of said first
i nput pul se signal becones higher than the high level in a steady state
In accordance with a third aspect of the present

invention, there is provided an electronic circuit for

amplitude-modulating digital data transmitted via an antenna

including a resonance circuit, saild electronic circuit

comprising: a modulation circuit, having a field-effect

transistor, for amplitude-modulating a carrier wave applied

to the gate of said field-effect transistor intoc an

- amplitude-modulated wave in accordance with a signal wave

applied to the source of said field-effect transistor and

for supplying said amplitude-modulated wave to said antenna

via the drain of said field-effect transistor; and a signal-

wave generation circuit for inputting a first pulse signal

in a rectangular waveform correspcnding to said digital

data, for generating said signal wave in such a manner as to

correspond to a second pulse signal whose waveform 1s shaped

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

first input pulse signal becomes higher than the high level

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

at each fall time of each pulse of said first input pulse

signal becomes lower than the low level in the steady state




of said first pulse signal and the |evel at each fall tin@2MacR28¥ pul se
of said first input pulse signal becones |lower than the lowlevel in the
steady state of said first pulse signal; and applying said generated
signal wave to the source of said field-effect transistor. 22 March 2007
13a I n exanple enbodinments, in the ;secand electronic circuit and the
second nodul ation nethod, a first pulse 22 March 2007 - 14 signal in a
rect angul ar waveform corresponding to digital _data is input. Then, a

si gnal Yavertd GERr e T 2 bordes poiid SRR EL e cHhd plaAnGFadisghal  whose
waveformis _shaped so that the level at each rise tine of each pul se of
the firstIndputaprilse Syrduier oiesshiYherekdrgf it HghsiSRdi: in a
steady state of the first signal and the level at each fall tinme of each
pul se of the first input pulse signal becones |ower than the low level in
the steady state of the first signal. Wen 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-nodul ated
into an anplitude-nodul ated wave in accordance with the signal wave
corresponding to the second pulse signal applied to the source of the
field-effect




transi stor. The anplitude-nodul ated wave is supplied to af? MaeRAR
including a resonance circuit via the drain of the field-effect
transi stor, and an el ectromagneti c wave based on the supplied
anpl i tude-nodul ated wave is transmtted from the antenna. The second
electronic circuit of exanple enbodignts may be used as a single device
or may be incorporated as a portion of an information processing device.
That is, for exanple, the second electronic circuit may be used as a
t r ansmi 5§ GPRISETI DIt P S IEIERLIBR lpredes Sicng hgeviose oet th&nsmi tti ng
and receiving digital data, and the second. 22 March 2007 - 15 electronic
ci rcui tfimddtaf figsedd tasane sl .ess transmi ssion section of an information
processi ng devi ce capable of perform ng both of wired and wirel ess
communi cat i dns .adqaeresgoradanidd: i tipug th faspeadpedt tdie pressndsent
invention, there is provided an information processing device for
anpl i t uderarddidrat itiedd rist mhiqiitdald ianfrodvdtsitdion aved hiodadom tisieng t he
information, said informati on processing device conprising: nodul ation
means, Wi rg reodulredrisits tairnodfidr,  depliintou de fiedul-atfifeg ta teansiier omay e
applied to the base of said transistor into an anplitude-nodul ated wave
i N accortdiaric e ltitt walesingrial 1 atsase dihyjidla 1c dlates porasntia tegiaivd af anst
i nformation, the signal wave being applied to the

antenna including a resonance c¢ircuit, for amplitude-

modulating a carrier wave applied to the source of said
field-effect transistor into an amplitude-modulated wave in
accordance with a signal wave applied to the source of said
field-effect transistor and for supplying said amplitude-
modulated wave to said antenna via the drain of said field-
effect transistor, said modulation method comprising the
steps of: inputting a first pulse signal in a rectangular
waveform corresponding to said digital data; generating said
signal wave in such a manner as to correspond to a second
pulse signal whose waveform is shaped so that the level at
each rise time of each pulse of said first input pulse
signal becomes higher than the high level in a steady state
of said first pulse signal and the level at each fall time
of each pulse cf said first input pulse signal becomes lower
than the low level in the steady state of said first pulse
.signal; and applying said generated signal wave to the

‘source of said field-effect transistor.




emitter of said transistor, and for outputting said anpl iPRMECHERA at ed
wave via the collector of said transistor; first output neans for
outputting said carrier wave applied to the base of said transistor;
second output neans for outputting a first pulse signal in a rectangul ar
wavef orm corresponding to said firstilanformati on; signal- wave generation
means for generating said signal wave in such a manner as to correspond to
a second pul se signal whose waveformis shaped so that the | evel at each
rise tinme of each pul se of said first pul se signal out put from said

second out ns beco er than,the hi svel, steady state
of said fiPs S|gn dﬂgﬁj E%gé gac 4% eCt %égbh pulsg of said
first pulse na econes the | ow | evel
in the StEaty %Fa <SS! ‘Flﬁﬁi%ﬂ et %gﬁor%gpp ylng'sald gener at ed
signal wave to the emtter of said first transi stor; and antenna neans,
havi ng a resonance circuit, for transmtting an electronagnetic wave based
on said anplitude-nodul ated wave output from said nodul ation nmeans to

anot her information processing device. 22 March 2007 - 16 The information
processi ng device may further include detection neans for detecting varied
conponents of the




wavef orm corresponding to the second digital information 2&tMargh 2607
transmtted fromthe other information processing device and which is
recei ved by the antenna neans; and denodul ati on neans for denodul ati ng the
signal corresponding to the second digital information fromthe varied
conponents of the waveform detected; py_the detection nmeans. The ot her

i nformati on processing device may be an I C card capabl e of non-contact

i catian,. dth i nf ti ssi ng devi ce nay .be. a
( eader /SHINEr Hbvi de CHARAULAT (Y SRR G SR §F HES e 1C card

and reads, tie seaand dnfor mt.on, fr omEhe J G card by perler i ng non-
contact conmunication V\Ae[rH tahe |q(t,1 car Vi a't e antenna means. | n accordance

Wi th 2 SIxIdLASREct. Of LR RILIENL e IANENN QhoddIGES s A Wi ded an

i nformation processing method for use an i nformation processing

devi ce sHaY isd RthA AdUlaRAN (@1 edd riRaY ighed dff @B8hSLaN sef OF _
anpl i tude-nodul ating a carrier wave applied to the base o sai d transistor
i nt o arcrddddernmdulaiied wav@aln bd2 MChi20RF thah6@hecagaghdance with a

si gnal wave which corresponds to digital infornmation to be transmtted,
t he si dratelnwave deitregpdapptagd otfo thiee famstt erigofalsand thandiestdr atand for
outputting said anplitude-nodul ated wave via the collector of said
transi staothr fdd drimentadh@chhavilsg @ édendiigsteilnpuitt puflee signal
becomes lower than the low level in the steady state of the
first signal. When the generated signal wave is applied to
the source of the field-effect transistor, a carrier wave
applied to the gate of the field-effect transistor is
amplitude-modulated into an amplitude-modulated wave in
accordance with the signal wave corresponding to the second
pulse signal applied to the source of the field-effect
transistor. The amplitude-modulated wave is supplied to an
antenna including a resonance circuit via the drain of the
field-effect transistor, and an electromagnetic wave based
on the supplied amplitude-modulated wave is transmitted from
the antenna.
The second eléctronic circuit of example embodiments
may be used as a single device or may be incorporated as a
portion of an information processing device. That is, for
example, the second electronic circuit may be used as a

transmission section of an information processing device for

transmitting and receiving digital data, and the second.




transmtting an el ectromagnetic wave based on said anpli 24déaandti‘at ed
wave output fromsaid nodulation circuit to another information processing
device, said information processing nmethod conprising the steps of:
outputting said carrier wave applied to the base of said transistor;
outputting a first pul se signal in-algeetangul ar waveform corresponding to
said digital information; generating said signal wave in such a manner as

to corr QPd 0. 3. 5860 l.se si I ose \/Xegvef IS d so that

t he Ievegfepa Oﬁeﬁ%ﬁclrf%e imr?gyo © e%éc‘:%{]gauﬁ \ggwo sard %lrligs S§n|5Lu ggﬁlsi gnal

becones_ higher than t.he hi level in a .steady .state of .sai first pul se
i 1 Py ok S

si gnal Hnd the Tevel 't AP T B %R as lcf)eulcsaéjao Ssal'd first pul se
si gnal beggnes.loqgr th thec%om/ | evel. in the steady .state of said first
pul se SYHATTHNE PHIbISS iG-S YR AR SHSE S iR 1 %he enitter of
said first transistor. 22 Narch 2007 - 17 In | e enbqdi ments, in the
i nf or mati on %?o%%%%‘i el aaréftﬁ’e %%ﬁ%ﬁrﬁfﬁ%@&@é@%g nmet hod, a
first pulse signal in a rectangul ar wavef orm corresponding to digital
it 5 § TR AN tE Sy i RS 8 Qe R A, Foaa a5 hannor ms 1 0
correspond, to a second pul se signal, whose waveformis shaped so that the
| evel #A€EHEh @9%@%9%%1%@%%@73 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 1n accordance with a signal wave which corresponds to
sald first information, the signal wave being applied to the

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

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

time of each pulse of said first pulse signal becomes lower




- 18 of each pulse of the first input pul se signal becon®€ ¥arghéP07 t han
the high level in a steady state of the first pulse signal and the | evel
at each fall time of each pulse of the first input pulse signal becones

| ower than the low level in a steady state of the first signal. Wen the
generated signal wave is applied-taidshe emtter of the transistor, the
carrier wave applied to the base of the transistor is anplitude-nodul ated
into a | surOolL, ' i 1. S : e
corres&%ﬁﬂi?n%}gétjgf? he se%%ﬁ%qm%xfsée{%?cgﬁ;%%ﬁﬁﬁe\ég&t% ?fhl?%{r]n%tltdgfa\idf t he
transi sjd. fdheapsip hd Uster aoghi ot Bk payeyiSl SHPR! 1@d die ahiaiteanna
including a resonance circuit via the collector of the transistor, and an
el ect r osmgseid cf weyte tbesesh oot hearsdiplti@thampdisderavindplat ed wave i s
transmtted fromthe antenna. The information processing device may be a
devi ce mhsamanonlgiteansm for digarshi datray am nelederanasatcie waweh s
capable of transmtting and receiving digital data. The data which can be
t ransmi baeed agnl aicdi sl byuderanddif ortiead 1oV processi gy deviade of exanpl e
enbodi nents. may be only digital or may be both anal og and digital.

Fur t herfofielati9fe MeFdy el | HP Pt 98 HFRatehAt @ TICHERT CBHESH nent s may
be a device which sinply perforns communi cation wirelessly or may be a
device which is capable of performng both of wred and wrel ess
conmuni cat i ons.




As described above, according to exanpl e enbodi nents, 22 KBMaCPEH” - 19
digital data to be transmtted via an antenna including a resonance
circuit can be anplitude-nodulated. In particular, the digital data can be
anpl i tude-nodul ated in such a manner as to reduce the frequency of
occurrence of conmuni cation failureséat the receiving side. Furthernore,
according to exanpl e enbodi nents, digital data can be transmtted via an
antenna including a resonance circuit on the basis of anplitude

nmodul ation. In particular transm ssion in which the frequency of

occurrence ni.cation fallures at,the receiving.side i duced can

be perforned. %Tﬁ%ﬁﬂ J’ﬂ%%\%\l f 9% lélcbil U6k di agram

showi n n le of t nfl uration o conve tio transm ssi on
b e QL L Ten G Lt B it ol sl e of the

devi ce;

configuration of the tran m Ssi o evice o

neasu?e%‘ﬁ%fo%%ﬁ%ﬁesao%fbff r&;ttoq”i}m %@%ﬂ?ﬁe W&J& natauave) of the
transnl SJ n deV|ce of Fi 2; Fig. i asurenent chart ,of a magnetic
1 ux wgﬁe)f T PO S5

transnl S|on de(ice of Fig
evice and which 1s recelved by the antenna means; and

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

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

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

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

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

sald transistor into an amplitude-modulated wave in




Fig. 5 illustrates an exanple of a waveform when digital 2d2a{ch &¥snitted
fromthe transm ssion device of Fig. 22 March 2007 - 20 2 is denodul ated
at the receiving side; Fig. 6 is a block diagram showi ng an exanple of the
configuration of a transm ssion device to which the present invention is
applied; Fig. 7 is a block diagram sew-ng a detail ed exanple of the
configuration of a shaped-wave application section of the transm ssion

devi ce Plobidundy iy £ 4ol tadlA0TAR MRS 2osRaeifl exarpl e

of the configuration o transm ssion devi ce ig. 9is a

Ci recui ti gt AFAM SN NG aNQLReN SRRET file ex@IRl1e WRfvet Be igenhisgurali on of
the transm ssion device of Fig.. 6; Fig. 10 is a circuit "di agram show ng a

speci fio exadmdngi t tafr tdre Leanf gl of a1 imveu@busl ihke skransm ssi on
device of Fig. 9; Fig. 11 is a circuit diagram show ng anot her specific
exanpl eamgdl tthelecanfddurtatd emvef wike theyerdldrecafort o€ staia@nsm ssi on devi ce of
Fig. 9; Fig. 12 is a circuit diagram showi ng anot her specific exanple of
t he corfigwiatticon &nd ke iamiemrer, dfaving a raromassiconideviitce dorFig. 9;

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 first pulse signail

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

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

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

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

applying said generated signal wave to the emitter of said

first transistor.




Fig. 13 is a neasurenent chart of a collector voltage (amgIMargiélbdul at ed
wave) of the transm ssion device of Fig. 9; Fig. 14 is a neasurenent chart
of a magnetic flux 22 March 2007 - 21 (electromagnetic wave) output from
an antenna section of the transm ssion device of Fig. 9; Fig. 15 is a
circuit diagram show ng anot her specific exanple of the configuration of
the transm ssion device of Fig. 6; Fig. 16 is a circuit diagram show ng
‘anot her specjfic . exanmple of. the confiqurat.i of .t.he transni.ssion device
of Fig. 6; %{ﬁlde }ﬁm&?fﬁfﬁo almnefrgcc |nagcr%aemls oovﬁmr'i:lgtlaorllrl é)xrg)rrprgesslo t he

confi gusation ofy an, K \WAesee 4,0 Wi ch d; | np4entd QRiss appl i ed.
DESCRI PTIT ON OF TH@PR@FERRE[%%&BO%%g e%geg:a%arét o) _th present

appl i cadj gk hasn anata@ath g e REARONSIVBL thes AbRverfassidikad saonvent i onal
probl ens ~occur, and devised the present invention on the basis of the

anal ysigat£sid t snputherefat,e,a fdiglal theranal yreresdd tisy sddmatza i s, the
reasons why the above-descri bed conventional problens occur, will be
descri heshndy awsitg ddreraxpurenttionalsdaans muEsaoosidgmalcevhibef Fi g.

waveform is shaped sco that the level at each rise time




2, the applicant of the present application nmeasured the 22d1a7e£897 vol t age
Vc (anplitude-nodul ated wave 23), and the nmagnetic flux (el ectromagnetic
‘wave) 24 output fromthe antenna section 14 in a case where the pul se
signal 22 was actually input fromthe transm ssion data output section 12.
22 March 2007 - 22 The measurenent fgsults are shown in Figs. 3 and 4.
That is, Fig. 3 shows a neasurenent chart of the pulse signal 22 and the

col | ect \Y/ it - Ve, . i t qp;m’ ion
devi ce (Sif O%/é)%:rlﬁ 39%5&%%%%&3&5 03@% egﬂ“le%%urse%afl %éa%%eogf e efﬁsn se
signal &g @antyd hes dRONSHE £ 1 |G { &) BELIURINSE |G SeS)s 24 AWput fromthe
antenna section 14. As shown in Fig.” 3, the collector voltage Vc

(anpl i talenaodn Atk Wavee P33t ffcrdrian ng: ik entaivia pugesd i tkd fol | ows

the pul se signal 22. For exanple, as indicated at a changed portion 23-1,
at the fiset tinputofpw@lsPpud Senol HdreonpH Sleovwsdgnalar? X Hevesw shividli dg from a
low level to a high level), the anplitude of the collector voltage Vc
(anpl i tade-ertiu| sitate wal et123)f it sio dingtant afteoudihe clramgesedroma | ow
| evel to a high level in such a manner as to follow that shift. Simlarly,
as i ndivkarall atae charmyael 1gbritd o i ttar tdfe the tnanm sgfora pililese of the
pul se signal 22 (when shifting froma high |level to a |low |evel),
carrier wave applied to the base of the transistor is
amplitude-modulated into an amplitude-modulated wave in
accordance with a signal wave corresponding to the second
pulse signal applied to the emitter of the transistor. The
amplitude-modulated wave i1s supplied to an antenna including
a resonance circuit via the collector of the transistor, and
an electromagnetic wave based on the supplied amplitude-
modulated wave is transmitted from the antenna.
The information processing device may be a device which
only transmits digital data or may be a device which is
capable of transmitting and receiving digital data. The
data which can be transmitted and received by the
information processing device of example embodiments may be
-only digital or may be both analog and digital. Furthermore,
- the information processing device of example embodiments may
be a device which simply performs communication wirelessly
or may be a device which is capable of performing both of

wired and wireless communications.

As described above, according to example embodiments,




the anplitude of the collector voltage Vc (anplitude- nodé¢lddarghdgde 23)

al so i nstantaneously changes froma high level to a lowlevel in such a
manner as to follow that shift. However, as shown in Fig. 4, the nagnetic
flux (electromagnetic wave) 24 output fromthe antenna section 14 does
not instantaneously follow the pulgelﬁi gnal 22, but 22 March 2007 23
varies wth a delay with respect to the change of the pulse signal 22. For
exanpl e, as indicated at a changed portion 24-1, at the rise tinme of the
pul se dtt9hepuldle? sty BanstiHd sfhghiet i3 fanbeTs dAGiditHg¥etd ¢ wave) 24
does not instantaneous|y followit, and the shift fromthe |low level to

t he hi gFESRVRNICHICIHE HnPtat Uik P hiHa dragidy laFadix Iy elagdticoriddhet i ¢
wave) 24 becones a waveformin a first- order delay manner. Sinmilarly, as

i ndi cat'dtP d1%l eharfpe o thommdl it wiewndwl aded dfadghveti @ Wayeez4, at the
fall time of the pulse of the pulse signal 22, the magnetic fl ux

- (el ect rardgheisdiGRvVid)e 2 efpengiotofl mrameaTesusly damupwdationand t he
shift fromthe high level to the |low level of the anplitude of the
magnet i @ ¥luse g el tecilro megpesitv inavede)e 24  becones a waveformin a
first-order delay manner. After the magnetic flux (el ectromagnetic wave)
24, such asfuttdteghown iacdmgling s dxansis tamebdimemtishe ddmtidraia

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

communication failures at the receiving side is reduced can

be performed.

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

Fig. 2 is a circuit diagram showing a specific example

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

Fig. 3 is a measurement chart of a collector voltage

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

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

Fig. 5 illustrates an example of a waveform when

digital data transmitted from the transmission device of Fig.



section 14, when it is received and detected by a receivi g Maigve@¥ (not
shown) in a normal state, a waveform 25 shown in Fig. 5 is detected.

Al t hough not shown, the detected waveform 25 can be denodulated in a form
closer to the pulse signal 22 corresponding to the transm ssion data. In
contrast, when the receiving device is, for exanple, an IC card (not
shown), such as that described above, having a limter for limting the
input, that is, inalimter operaqug)QIate, a waveform 26 shown in Fig.
5 is detected. 22 March 2007 - 24 As shown in Fig. 5 when the detected
waveform 26 is higher than a predetermned |evel (the dotted line drawn in
the waveform26 in Fig. 5) in a conparator, the detected waveform 26
reaches & RiSgHemedulathdr atnbheeregrivinef eided to as "H'), and when it is
| ower than the predeterm ned |evel (hereinafter also referred to as "L"),
the detected Fiave? ot 2P +ede Aagramwhewing athaxample igridie 27 shown

in Fig. 5 is.denodyl ated. As shown in Fig. 5, this denodul ated signal 27
becones SOQ%QQHFaﬁhPEhOEi?fEF§n§Wé§FF9n g?ﬁh??h%odWWtﬁhnﬁh%i@ﬁ%¥¢n¥puIse
signal 22) agd as.a res ltd- communi cation failure occurs. In the manner
descri bed"%6B%&°0 i PBRLILFA0hy. the above-described probl ems occur is

tsggt i E)Ee 129‘9 nbe{glrc ’; IiusX a (be_l!oec(i;[ rc?irga naeI[tt is c%ilvne az%e%%ti&lgd ferxoarrnn];;[lr\]ee o tenna
the configuration of a shaped-wave application section of
the transmission device of Fig. 6;

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

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

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

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

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

Fig. 13 is a measurement chart of a collector voltage

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

.ngu

Fig. 14 is a measurement chart of a magnetic flux




of Fig. 2 does not instantaneously follow the pul se signal22 March 2007
corresponding to the transm ssion data, but varies wwth a delay. The
mechani sm by which the delay of the magnetic flux (el ectromagnetic wave)
24 occurs will be described below. \Wen the resonance circuit of the
antenna section 14 is in a resonance state, the antenna section 14 has
stored therein energy in the formof resonance current (hereinafter such
energy will be referred to as "resonange energy"), and unless energy is

given by the antenna drive section 13 (nodul ation and anplification section
13), the resonance 22 March 2007 25 energy is consuned after a finite
period of tine. In other words, the antenna drive section 13 drives the
ant enna SELECEROPAIRG tdcoVirdieng OpiedEL EFAMNER enEegpat 6°Ehdon apf ebira
section 14 %heneinaft r such energy will be referred to as "drive energy”
so as to “dPECMAGErSR PEVRCENCEnEPesdnance energy). The higher the Q factor
(Quality Fact%r% ﬁ%sthe ant enna, q&,the antenna section 14, the nore tine
it takes to consu tHe®r E5HRANE eI EHETYY . SHAEFRY oFROTRGT FREGHAIC of a
pr edet er mi_n Level .| gut.put instead_.of.th ul se signal 22 fromthe
transnisg%gﬁ 18a?§ Bh pﬁ?ngégPFS l?ﬁ,OFh%hﬁnﬁFgFﬁﬁéSSFgPh%e%ﬁﬁ?é%for
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, firét, the analysis results,
that is, the reasons why the above-described conventional
problems occur, will be described.

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

magnetic flux (electromagnetic wave) 24 output from the

antenna section 14 in a céserwhereréhe buléé sign51722'was

actually input from the transmission data output section 12.




vol tage Vc becores fixed, stabilization is achieved in a 22tMareh2@0%hni ch
the loss in the resonance circuit of the antenna section 14 and the drive
energy are equal to each other, the resonance current becones fixed, and
as aresult, the anplitude of the magnetic flux (el ectromagnetic wave) 24
to be output becones fixed. In contrast, in the manner descri bed above,
since the actual signal output fromthe transm ssion data output section
12 is the pul se signal 22, the anplit of the «collector voltage Vc
(anpl i tude- nodul ated wave 23) is also Vvaried. It is assunmed here that the
~anplitude of the <collector voltage Vc varies in such a manner as to

i nst antaneously follow the pulse signal 22. In this case, 22 March 2007 26
for exanph€, MERSUFENENSe rEiSke tef atriee Shiwde iof Rilgs pd sed 91 gndlh@2,i4 hat
is, when_the anplitude of the collector voltage Vc shifts froma |ow |eve
to a hi gh*+Pevdl ShPHE 2dMpRsVERBEY) Fharéasds thRdrbéeenesshatga? ehdn t he

| oss, angpethe Eesonance current varies in an increasing direction.

Ther eaf t &he5E8bi VP2ERPENVFs (aRRldGudermoduiphed wavewhdthinhe

increaseghgr%éeneggrgx ang t he Iﬁss are equal tqQ _each other, the resonance
current becomes Pixad As9g8V1fesal P Fhe-adpl PRAdEIGF £hehawgndtic flux

(el oot L ORBA0EELfient ™YL £ EOLRE QUIRY < 8552: PI5OURY LhZSadhefic
flux (electromagnetic wave) 24 output from the antenna
seqtion 14.

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

shift.

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

(electromagnetic wave) 24 output from the antenna section 14

does not instantaneously follow the pulse signal 22, but




| evel (high Ievel) higher than the level before change (| @&&Margk@pg§7
However, since the resonance energy is Qtinmes as large as the loss, a
fixed tine is required for the stabilized state (a state in which the

i ncreased drive energy and the |oss are equal to each other) to be
reached. As a result, the magnetic flux (electromagnetic wave) 24 output
fromthe antenna section 14 varies with a delay wth respect to the pulse
signal 22 corresponding to the transmgsion data. That is, it takes a fixed
time (is delayed) fromthe rise tinme of the pulse of the pulse signal 22
for the anplitude of the magnetic flux (el ectromagnetic wave) 24 to reach
t he higgalevel t% n1t%$ | ow l.eyel . For the sane reasons, it takes a fixed
time (is' 2dertdy&ht PoffeLRE Fith CiesRSet e thel saspet RE phespudsgnal 22
March 20Q7 ndh 232 fgg t he anglitude.of,the magnetic flux (el ectromagnetic
wave) 24 f3 Feaéh t hé FoR PRIEF  f PEmICRECRIEGA Fival Chapgedr BPAGEGD as a
techni que zf_r I mnat i uch a.delay of the_nagnetic flux
(electro%éggétgg %%§e§&g%,%%ﬂgt°fig%eagu&SFe8ﬁanﬁep?§?esﬁngﬁé the

above- de [ v O the appligcant of the present
applicat?gﬁ ﬁggnggggsgggg ?%%ﬁg%ggégngFt%Frgﬁggke%?néo?ﬂeneﬁanged portion
of the dih¥eafREhEY¥ubiPerPPILhONE, and the shift from the low level

to the high level of the amplitude of the magnetic f£lux
(electromagnetic wave) 24 becomes a waveform in a first—
order delay manner. Similarly, as indicated at a changed
portion 24-2 of the electromagnetic wave 24, at the fall
time of the pulse of the pulse signal 22, the magnetic flux
‘{electromagnetic wave) 24 does not instantaneously follow it,
and the shift from the high level to the low level of the
amplitude of the magnetic flux (electromagnetic wave) 24
becomes a waveform in a first-—order delay manner.

After the magnetic flux (electromagnetic wave) 24, such
Ias that shown in Fig. 4, is transmitted from the antenna
section 14, when it is received and detected by a receiving
‘device (not shown) in a normal state, a waveform 25 shown in
Fig. 5 is detected. Although not shown, the detected
waveform 25 can be demodulated in a form closer to the pulse
signal 22 corresponding to the transmission data.

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

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

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

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




corresponding to the rise and fall of the pulse of the pul2darshgidl 22)
when the signal corresponding to the transm ssion data is a signal that
changes |i ke the pul se signal 22, and has further devised a transm ssion
devi ce such as that shown in Fig. 6 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 present invention is applied. In a transm ssion device 51 of
Fig. 6, conmponents which correspond tyg those of the conventional

transm ssion device (Fig. 1) are designated with the correspondi ng
reference nunerals, and descriptions thereof are omtted where

L Bnom saFoR® AZV.S IR0, 8 S IS aROREL S Aok he canvent Lonl
Section T3ang PhEBRbAErIRRhn akAT LRbFT AP cheRoh BcorNa| SRt bhda dr i ve.
. ;S”)géﬁﬁf.g%‘a?éﬁgei%é il hava eer? bponthAGSEbERE pul s  Si gnal
22 el baguhot, 5EOTAPRG LT ATETLASI 30, 1, A R L

to the nodul ati on and anp |f|ca Sectron 1

anpl i t udeo n@gluk i pd é{@dewﬁén L€ putpute £ roMmyd e, fodul ation, and,

anplification section )
level (herelnafter also referred to as "L"), the detected
waveform 26 reaches a low level, thereby a signal 27 shown
in Fig. 5 is demodulated. As shown in Fig. 5, this
demodulated signal 27 becomes a signal which differs greatly
from the original signal (pulse signal 22), and as a result,
communication failure occurs.

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

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

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

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

unless energy is glven by the antenna drive sectlon 13

(modulation and amplification section 13), the resonance




In this case, as described above, when the drive energy ¢&aarsip@ding to
t he anplitude-nodul ated wave 23 is supplied to the antenna section 14, a
delay occurs in the electromagnetic wave (nmagnetic flux) 24 output from
the 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 fromthe transm ssion data output section 12; generates a signal
wave in such a nmanner as to correspbﬁﬂ5rb a second pul se signal 71 whose
waveformis shaped so that the |level at each rise tinme of each pul se of
the first input pulse signal 22 becones higher than the high Ilevel (H) in
t he steadyesgat ésofonkembilr siftpul se fingral pa2ioandrt kemkevel at each fal
time of each pulse of the first 1input pulse signal 22 becones | ower than
the | ow | evel ItL9theén whedst ebdy sthhtenafdihesfiestionl 58 gipned B and
applies the generated signal wave to the nodulation and anplification
section £3teppapapehiQn0¥4 by2progddangepubtietehminadr baergaveo 2¢heut put
fromthe carrier-wave output section 11 is anplitude-nodul ated and

anpl i fi e@"tR"B2cOPARAeR Wit Hhekeisp§har wavk evergspwndinge teféheececond

pul se si%nal 71 bx means of the nodul ation and
©.as "drive energy" so as to distinguish it from the

resonance energy) .

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

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

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

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

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

instantaneously follow the pulse signal 22. In this case,




anplification section 13, formng an anplitude-nodul ated 2&ddascty208% whi ch
the anplitude varied portionis strengthened (in Fig. 6, the actual
nodul ati on 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 electronagnetic wave is
omtted, and only the anplitude varigf portion is drawn), whose anplitude
| evel follows alnost instantaneously %e_change of the pulse signal 22
(the rise and fall of the pulse), is output fromthe antenna section 14.
In the manner descri bed above, in the transm ssion device 51 of Fig. 6,

si nce t hdoghswrgapde t k¢ ¢hectricragriek of whee phidseubguthbr pmikke ant enna
section 14 becones faster, it is possible to reduce the frequency of
occurrenééd9drlt R, Ebakuaiscarhen fhel ampd ideser olfethabovdlattble recei ving
side. That is, the conventional problens can be solved. The configuration
of the sN23&@9RaVe appriteatfron aséewi davel its mohighrilevalarkyel i mted as
|l ong as the configuration is capable of apglying, to the nodul ati on and 22
March 208F%1ve §6ergﬁpPPFF@QF?éna§@cPP§ﬁm§§, argegnbhanatkeecdesespandi ng to

t he secggd Qulse signal 71 such that the waveform of the first
: € resonanceé current varies in an increasing direction.

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

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

high level from the low level.

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

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




pul se signal 22 is shaped. In this exanple, the shaped-wa¥é Maphl¥ati on
section 61 has a configuration shown in Fig. 7, for exanple. Mre
specifically, as showmn in Fig. 7, the shaped-wave application section 61
i ncl udes a hi gh-frequency conponent extraction section 81 for extracting
hi gh-frequency conponents 91 of the first pul se signal 22 output fromthe
transm ssi on data out put section 12; and an application section 82 for
outputting a signal wave correspondinqzto the second pul se signal 71 such
that the high-frequency conponents 91¥0f the first pul se signal 22
extracted by the high-frequency conponent extraction section 81 are
applied to the first pulse signal 22 output fromthe transm ssion data
out put se@eét ifomr tRe Nmpélspdelbwcahbyma@h@thbaﬁiﬁks3b@@c€§8h§§né%1@f Fig. 6
can be configured as shown in, for exanple, Fig. 8 or 9.

transm swiaye)dédi te S&aoh Ehgslo& aede9, f@eﬁpﬁﬁénhighW@éGElgorr35p0nd to
the conventional transm ssion device 1 in Fig. 2 are designated with the
corr espondi ngA¢ededngly, meer atechmigueeser i ¢it inonsat hey eafclare onitted
where appropriate. In Fig. 8 when conpared to the transm ssion device 1

of Fig. 9elpi phetheamaanetionfivni ¢elbttrémaghetr hioreava) 224 Matight 2007 31

is, as a technique for solving the above-described
conventional problems, the applicant of the present
application has devised a technique for strengthening the
changed portion of the drive energy (the portions
corresponding to the rise and fall of the pulse of the pulse
signal 22) when the signal corresponding to the transmission
data is a signal that changes like the pulse signal 22, and
has 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 conventional transmission device
_(Fig. 1) are designated with the corresponding reférence
numerals, and descriptions thereof are omitted where
appropriate.

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

1ncludes a shaped wave appllcatlon sectlon 61 between the

transmission data output section 12 and the modulation and

amplification section (antenna drive section) 13.




series circuit in which a capacitor C2 and a buffer 101 arZg& MyyemAedt ed in
series is connected between the emtters of the transistor TRL and the
transi stor TR2, and the transm ssion data output section 12. More .
specifically, in the exanple of Fig. 8, the shaped-wave application
section 61 is fornmed of the capacitor C2, the buffer 101, a resistor HRi

and a resistor R2, which serve as emtter |oads and which are also used in
t he conventional nodul ation and anplifjcation section 13, and a switch SW
for changing the emtter |oad. A di fT&fentiation circuit fornmed of the
capacitor C2 and the emtter |load (a variable |oad fornmed of the resistor
R1 and the resistor R2) corresponds to the high-frequency conponent
extracti on sedtr@nsBdcofi€agly /. cdieebuidesl 1P1(is pPreovided £0r the purpose
of the following. That is, when the switch SWis, for exanple, a
transi st desgcsihed &heverapssiigshdnwdatacourpeposdthigonolfhe phish is a
signal source of the pulse signal 22, has a finite output inpedance, if

t he transavBaloA2dataeddt putpusefrpontie tsadsméssliygncdahactetpto t he
emtter load, a problemarises in that the change of the transistor which
function§e§§l?ﬁe1§mﬂﬁcﬁp8%}3§ tiel tyednodnéabionreandnanhei f exaippde of Fig.

8, in order to solve this problem the buffer 101 is provided between the
transm sSPERIeRt b3 oudPtt 2SsactPonit bihe anpléhpdermedulbgted wave 23

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

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

transmission data, output from the transmission data output

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

correspond to a second pulse signal 71 whose waveform is

shaped so that the level at each rise time of each pulse of
the first input pulse signal 22 becomes higher than the high
level (H) in the steady state of the first pulse signal 22
and the level at each fall time of each pulse of the first
input pulse signal 22 becomes lower than the low level (L)

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

applies the generated signal wave to the modulation and

amplification section 13.




22 March 2007 32 The switch SWfor changing the emnitter 2 dtaich 300Hot
particularly limted, and, for exanple, an NPN-type transistor can be
used. In this case, as showmn in Fig. 9, one end of the resistor Rl whose
other end is grounded is connected to the emtters of the transistor TRl
and the transistor TR2, and one end of the resistor R2 whose other end is
al so connected to the collector of the transistor TRs is connected
thereto. Furthernore, the transm ssi-omgdata 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,

h h I [ | 22 . lied he b f th [
TRs reaches dhi GHECTOGE CBF THRTHHE TICE 11 it DFE e LIS, ;{ ?:?'s“ >
ired t I ' f_th : L st TR1
L7 ansi ot 67 E R o YR SRR ar e ek SR al anb ekt FRReShEIM AT gl "
. TR hd &b | t
e appl (B Lo The b Crer orbage o “The i el ral SR nt cror

TR2. Thi §,CefePgectgdl pa8debY: GRAYEF 1 ikgg rgégng%ﬁetﬁé%@éu&%i%ﬁ E&de rom

the transm ssion data output Section y using an inverter an

t her eaf t&@bﬁ@@ﬂ%ﬂgsée@iéﬁgml EQrPendass efnb N PLGE- Roa i Hupass filter.

More specifically, in place of the buffer
wave 72 in which the amplitude varied portion is

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

configuration is capable of applying, to the modulation and




101 of Fig. 8, an inverter 111 may be provided, as shown RAMdriy200y, 22
March 2007 33 This inverter 111 can be enbodied in various ways, as

shown in Figs. 10 to 12. O course, the inverter 111 may be configured in
ways other than that of Figs. 10 to 12. In the exanple of Fig. 10, the
inverter 111 is formed of a transistor TRl which functions as a switch, a
resistor R, aresistor R2, and a resistor RR3. One end of the resistor
Ri| whose other end is connected te @Glpe-transnm ssion data output section
12 is connected to the base of the transistor TR 1, and one end of the
resistor Ri2 whose other end is also grounded is connected thereto. The

itt . i JRi 1. i ded. On d of the ab -.d i bed
oriiLer ghel P LLE0SOC TR 1 QOLoude, Ore. cnd oL Abe, sbove doscr | b
TR1 d | St , in, . f le, Fig 9 whi ch
TR b ALt TR 125 SO A Or AL ot gt

transi St}?\/g%g@ sigRRf one; end ol ghe f e?)%}lfé O‘%}éﬂéﬁ’ne t %H@O&?ar%gér&-%%\g@d a

vol t age 2 is applied, is connected ere thi's” man

i nverteraddil havi g 861 &ONE1 U atd 0B 0F i &l b Nasfpaipines, that the
configuration is sinple. On the other hand, f%e |nverter1gf§&%as a
for example.

More specifically, as shown in Fig. 7, the shaped-wave
application section 61 includes a high-frequency component
extraction section 81 for extracting high-frequency
components 91 of the first pulse signal 22 oufput from the
transmission data output section 12; and an application
section 82 for outputting a signal wave corresponding to the
second pulse signal 71 such that the high-frequency
components 91 of the first pulse signal 22 extracted by the
high-frequency component extraction section 81 are applied
to the first pulse signal 22 output from the transmission
data output section 12.
| | More specifically, the transmission device 51 of Fig. 6
can be configured as shown in, for example, Fig. 8 or 9. 1In
the transmission device 51 of Figs. 8 and 9, components
which correspond to the conventional transmission device 1
in Fig. 2 are designated with the corresponding reference
numerals, and descriptions thereof are omitted where

appropriate.

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

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




problemin that, when the transistor TRil is in an on st ageMargodl7
consunption occurs. Therefore, when it is necessary to solve this problem
that is, when the inverter 111 which does not consune el ectrical current
is required, for exanple, 22 March 2007 - 34 the inverter ill may be
configured as shown in Fig. 11. That is, in the exanple of Fig. 11, the
inverter 111 is fornmed of a PNP-type transistor TRi 2, an NPN-type
transistor TRi 3, and resistors R44®R-7. One end of the resistor R 4
whose other end is 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, t d. .t Vce?2 . [ i ;o | ted
Thor ot o. RI8-0RIEE0IS 1BILETS MaRERor R LR ' BufrRe EPhnereror
TR 2. On A - i bed it the.oth d
connect e oﬁ?%c?&% gﬂ???ggégoggf%éthgﬁéggsgkwgéﬁcgﬂé ?ﬁégﬁ?g%sggtB#gTRZ,
h kAnsk o | n Fi all hrf diff tiati i it,
o comotrlnsi8totX 3P fnartlle Prandibede MRTY ZaalthloLEMaRlsgogl IO L

the tranghshobutpR3skstabgorsonnected thereto. In other words, one end of
the capacitor C2is connected to the collector of the transistor TR 3, and

the collectquold dfwetsadsi B OFid R ISkt GNEG &g theleto.
shaped-wave application section 61 is formed of the
qapacitor C2, the buffer 101, a resistor Rl and a resistor
RZ2, which serve as emitter loads and which are also used in
the conventional modulation and amplification section 13,
and a switch SW for changing the emitter load.

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

The buffer 101 is provided for the purpose of the
following. That is, when the switch SW is, for example, a
transistor, since the transmission data output section 12,
which is a signal source of the pulse signal 22, has a
finite output impedance, if the transmission data output
section 12 is directly connected to the emitter locad, 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 capacitor C2.




One end of the resistor Ri 6 whose other end is connected 28 Maigh 2007

transm ssion data output section 12 is connected to the base of the
transistor TRi 3, and one end of the resistor Ri 7 whose other end is
grounded is also connected thereto. The emtter of the transistor TRI3 is
grounded. 22 March 2007 - 35 Furthernore, when the inverter 111 whose
operating speed is highis required, for exanple, the inverter 111 may be
configured as shown in Fig. 12. That ig® -4 n the exanple of Fig. 12, when
conpared to the inverter 111 having the configuration of Fig. 11,
furthernore, a Schottky diode Dil is connected between the base and the

col l ector of jhe PNP-t%pg téansistor_TRiZ, and, a Schottky diode D2 is
connect ed bet WRBnSTHECHaSE LoH THRPILYT | Bt oPmbEtehel MBS 0¥ % r ansi st or

TRi 3. In thg.ga Qe; d&ﬁcn%b d abave since the inverter 111 is configured
as shownPPRUEFYLIE2Y GABACFH 1 aPfle HRF o a™PpPed8PeFRInE® ol tage, it is
; : . 9!

p055|blet£gn§uggres% a decreage R;n % e vol t age_of Ehe enht er m$th respect
to the base o Phe“fransi §tor TR 2 iaﬁgfﬁg 8feltPieat™ctt¥ent  to flow
through $he SRROBEKYLM 0dgs by R SOnodlCHhE, ! BhhiS: DL QYL Ay BT £t ef M ned
voltage, 1T I's possiblle to suppress a decrease "1 h the“voltage of the
emtter WihetesRCEL tRe!BRiPASPsOLf the transistor TR1 and the

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

end is also connected to the collector of the transistor TRs

is connected thereto. Furthermore, the transmission data

output section 12 is connected to the base of the transistor

TRs, and the emitter thereof is grounded.

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

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

applied to the base of the transistor TRs reaches a high

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

that the electrical current of the transistor TRl and the

transistor TR2Z of the modulation and amplification section

13 be increased. This corresponds to a situation where

negative pulse components are applied to the emitter loads

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

realized by converting the pulse signal 22 output from the

transmission data output section 12 by using an inverter and

thereafter, by causing the signal to be passed through a

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

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

Fig. 9.




the transistor TRi 3 by causing electrical current to flow22iMarelugP04 he
Schottky diode Di2. That is, the storage tine of each of the transistors
TRi 2 and TRi 3 is decreased, and the switching speed of the transistors
TRi 2 and TRi 3 can be increased. The voltage Vcc2 shown in Figs. 10 to 12
may be a voltage supplied fromthe sanme power source (not shown) as that
of the voltage Vccl of Fig. 9, and may be a voltage 22 March 2007 - 36
supplied froma differing power sourc&3 rot shown). Next, the operation of
the transm ssion device 51 will be described. The transm ssion device 51
may be enmbodied in various ways in the manner descri bed above. Unl ess

speci fi od ot et vy Spuar fescr| PUUAD | GNERDY ATSWTLGJ gy d T anem ssi on

device 51 to he transm ssion devic avi ng e con on of

Fig. 9. EH&%HGEHDFQgst.hEOOESWMP%Pf?égﬁgéﬁalﬂﬁ@ SSLOP LBV £F n2) b8

basically the sane as the operation o conventional transmssion
devi ce loghrFhfired. iACGaYi Bohyx +hECrnhiCoderesbplions, ofaLhe operations
e

descri bed in conven |onaI_transnlss!on_deV|c¢ 1 are onltted mhere_
appropriate, Bidchd dhandd |lomimgy. descrimd i onseMidd 1he G Wty Pl aci ng

enphasis on operations differing fromthose of the conventional
transm ssf o €eyh€estor TRil which functions as a switch, a resistor
Ril, a resistor RiZ, and a resistor Ri3.

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

In this manner, the inverter 111 having the
configuration of Fig. 10 has features that the configuration
is simple. On the other hand, the inverter 111 has a
problem in that, when the transistor TRil is in an on state,

power consumption occurs. Therefore, when it is necessary

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

does not consume electrical current is required, for example,




More specifically, as shown in Fig. 9, when the first pul22dMacyrdd’ 22 is
output fromthe transm ssion data output section 12, the shaped-wave
application section 61 causes the enmitter |oads of the transistor TRl and
the transistor TR2 to be changed by switching the transistor TRs in
accordance with the first pulse signal 22 in a nmanner simlar to the
conventional case (is changed to either the value of the resistor Rl or

t he conbi ned. resistance value of thegesistor RL and the resistor R2),
and al so, applies, to the emtter |oads, the high-frequency conponents
(the high 22 March 2007 37 frequency conponents 91 of Fig. 7) of the

fi I 2 d by _the differentiation_circujt including
tL;Stcgggggt%bgggk3fa§%§é%%§gégtprfigsr?ﬂeaﬁhﬁ gﬁgmbvefb%plftatiog_section
61 [ [ I t em tter gurrent corr onding to
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i's shapedri$n 9hhicresOLYSs kKD £Haped: wave application section 61 applies,
to the emtters of the transistor TRl and the transistor TR2, the enmtter

current (sigrgde Waue)o i) MaTi Bi%od RESHGhdSe TGS A% L correspond to
the second pul se signal 71

connected to the transmission data output section 12 is
connected to the base of the transistor TRi2, and one end of
the resistor Ri5, to whose other end a voltage Vecc2 is
applied, is also connected thereto. The voltage Vecc2 is
applied to the emitter of the transistor TRi2. One end of
the above-described capacitor €2 (the other end is connected
to the emitters of the transistor TR1 and the transistor TRZ,
as shown in, for example, Fig. 9), which forms a
differentiation circuit, is connected to the collector of
the transistor TRi2, and the coilector of the transistor
TRi3 is also connected thereto.
In other words, one end of the capacitor C2 is
connectéd to the collector of the transistor TRi3, and the
coilector of the transistor TRi2 is also connected thereto.
One end of the resistor Ri6 whose other end is
connected to the transmission data output section 12 is
connected to the base of the transistor TRi3, and one end of
the resistor Ri7 whose other end is grounded is also

connected thereto. The emitter of the transistor TRi3 is

grounded.




As a result of the above, the emitter current (signal wa¥éMaseh 20
transistor TRL and the transistor TR2 greatly changes i nstantaneously when
the first pulse signal 22 changes (at the rise tine and the fall tine of
each pulse). As a result, there occurs a collector voltage Vc (anplitude-
nodul at ed wave 72) in which the change of the anplitude 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 corr&gpending to the generated coll ector
vol tage Vc (anplitude-nodul ated wave 72) is supplied to the antenna
section 14, and a magnetic flux (el ectromagnetic wave) 73 shown in Fig. 14

I's output f r%f%ﬂ%%‘n%ﬁ&?tﬂ?@ ﬁé{%%wﬁhﬂ%oooge \??Pserae‘:ci%%’ dingly, Fig.

13 shows a neasurenent chart of "a ¢ or vol tage
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which the first pulSe signa 22 is output from ransm ssi on

out put spet £eAflguidy égesﬁéﬁﬁ8ﬂ£8§iep figvice 51 of Fig. 9. Fig. 14 shows a
measurenent chart of a magnetic flux (el ectromagnetic wave) 73, which is

actual 'y out priat iifs,a igt alife idkaMpIch diherifg raty | Rie3e HnRdle?4d s out put
fromthe transm ssion data output section 12 in the transm ssion device 51

of Fig. ®heAsnsdowr TLFigavidy the aopfiduder dntde eyl ector voltage Ve
(anpl i tude- nodul ated wave 72) varies in such a
furthermore, a Schottky diode Dil is connected between the
base and the collector of the PNP-type transistor TRi2, and
a Schottky diode Di2 is connected between the base and the
collector of the NPN-type transistor TRi3.
In the manner described above, since the inverter 111
is configured as shown in Fig. 12, when it falls below a
predetermined voltage, it is possible to suppress a decrease
in the voltage of the emitter with respect to the base of
the transistor TRi2 by causing electrical current to flow
through the Schottky diode Dil. Also, when it falls below a -
predetermined voltage, it is possible to suppress a decrease
in the voltage of the emitter with respect to the base of
the transistor TRi3 by causing electrical current to flow
through the Schottky diode Di2. That is, the storage time
of each of the transistors TRi2 and TRi3 is decreased, and
the switching speed of the transistors TRi2 and TRi3 can be
increased.

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

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

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




manner as to correspond to the second pul se signal 71 (Fi @2Mayhgfdse
waveformis shaped so that the level at each rise tinme of each pul se of
the first pulse signal 22 becones higher than the high level (H in a
steady state of the first pulse signal and the |level at each fall tinme of
each pulse of the first pulse signal 22 becones |lower than the |ow leve
(L) in the steady state of the first pulse signal 22. That is, as

i ndi cated at the changed portion 72-1,3¢ he anplitude of the collector

vol tage Vc (anplitude-nodul ated wave 72) at the rise tinme of the pul se of
the pulse signal 22 is higher than the high level in the steady state

t her eof . L mLar as J;hdj at the change ortion 72-2, the
anplitudgugkﬂ%hg %%PPe%t%ggt%f%ggepeﬁefaﬁﬁPf?%dggﬁBdﬁW%T%H‘ wave 72) at the
fall time of I i gnal_22 Mar.ch 2007 3 22 i.s | ower

t han tlhe |OWI|&%\%% u,%}?]éet eeltsatt%a y cgfa egt%rear%sérfl.smﬁgl ESR 21 28 hown i n

Fig. 14,pthgegrgngbic fomx ¢ @A&ﬁiggﬂaﬂngéb&%@}’g)w# QUL UL 5T om & he

antenna section 14 varies alnost Instantaneo such™a nanher~as to

follow +heipuksSRaphInRl cHe KOEALSPQRLLPILLY Ll drans ssion data when
conpared to the above-descri bed conventional magnetic ux

(el ectr ospeBetied Vewedrdfs®f £idksdriFOLof XM & ey iégjsiﬁﬁl%{ e @
changed portion 73-1, at the rise tine of the pJTse of the pul se signa
22, the armishlsei ot ddeid@PEES be the transmission device 51

having the configuration of Fig. 9.

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

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

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

the resistor Rl and the resistor R2), and also, applies, to

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




flux (el ectromagnetic wave) 73 also varies al nost instantZ@iéaag8k(0from a

| ow |l evel to a high level in such a manner as to follow the rise.
Simlarly, as indicated at a changed portion 73-2, at the fall tine of the
pul se of the pulse signal 22, the anplitude of the magnetic fl ux

(el ectromagnetic wave) 73 al so varies al nost instantaneously froma high

|l evel to a low level in such a manner as to followthe fall. In the
foregoi ng, although the transm ssion- &%i€e 51 has been described with
reference to Figs. 8 and 9, the transm ssion device 51 is not limted to
the configuration of the exanple of Fig. 8 or 9, and can be enmbodied in

' bI f
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the trapsphesiep devics Bdel %9@9&@9“&@@ in such a manner that the
transi stor TRL and the transistor TR2 for nodul ation and anplification are

di fferential | yngosHgsd draA tsppidyel on sdbeidd asmasnsi . dep 0@11551 may be
formed fromonly one of the transistor TRL and the transistor TR2.
Further nmegneicn paasingethsi @fetBelotudleftecbrtéSbonding to the
signal wave applied_to the emitters of the transistor TR1
and the transisto; TRZ to be varied in such a manner as to
correspond to the second pulse signal 71 such that the
waveform of the first pulse signal 22 is shaped. In other
words, the shaped-wave application section 61 applies, to
the emitters of the transistor TR1 and the transistor TR2,
the emitter current (signal wave) which varies in such a
manner as to correspond to the second pulse signal 71.
As a result of the above, the emitter current (signal
'.wave) of the transistor TRl and the transistor TR2 greatly
- changes instantaneously when the first pulse signal 22
changes (at the rise time and the fall time of each pulse).
As a result, there occurs a collector voltage Vc (amplitude-
modulated wave 72) in which the change of the amplitude is
strengthened, such as that shown at a changed portion 72-1
and a changed portion 72-2 in Fig. 13. Then, the drive
energy corresponding to the generated collector voltage Vc

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

sectlon 14, and a magnetlc flux (electromagnetlc wave) 73

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




current of transistors for nodul ation and anplification i £2Magueé@d, 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
paral l el are provided, and the two sets, which are differentially
connected, are used often. Mre specifically, for exanple, the transm ssion
device 51 is sonetines configured in-guch a manner that, as shown in Fig.
15, in place of the transistor TRL of Fig. 9, a set in which two
transistors TRL and TR2 are connected in parallel, and a set in which two
transistors TRL and TR2 are, connected in parallel in place of the
transi stor TRESTERIIY 9 Bi@- chbhingleed & Mmepsereeent agkawk f9erential |y
connect ed. hn guch a.case, the signal wave corresponding to the second
pul se si GRAMCFECTFYgltayeslicn (eRRL itHdenwmoerLrRFET waVRe/#] r s¥RBER sES si gnal
22 correspondi to,the transm ssion, data is, shaped may be applied to al
EPEsbPY pdenst b P :

the emtf ?ﬂ%tEE narEh328 ?te4in 4R8I 58Br L¥REL1PUAES t heR4hnsi st or
TR andet U8 GULELE: Beof RSk EATELE S e AREMEAAEI AT 2
oot o L PR RESUENGY SOPRaRERtcoplride 41 shugPUleanbnel 22 mY be
measurement chart of a magnetic flux (electromagnetic wave)
73, which is actually output, in a state in which the first
pulse signal 22 is output from the transmission data output
section 12 in the transmission device 51 of Fig. 9.
As shown in Fig. 13, the amplitude of the collector
voltage Vc {amplitude-modulated wave 72) wvaries in such a
manner as to correspond to the second pulse signal 71 (Fig.
6) whose waveform is shaped so that the level at each rise
time of each pulse of the first pulse signal 22 becomes
higher than the high level (H) in a steady state of the
first pulse signal and the level at each fall time of each
- pulse of the first pulse signal 22 becomes lower than the
low level (L) in the steady state of the first pulse signal
22. That is, as indicated at the changed portion 72-1, the
amplitude of the collector voltage Ve (amplitude-modulated
‘wave 72) at the rise time of the pulse of the pulse signal

22 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 of the pulse signal




but the following problens arise. That is, as shown in Fi g2 Marcli 2e0he
described later) in a case where the transm ssion device 51 is
incorporated in an R'Wdevice 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 |oad 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 padion corresponding to the

hi gh-frequency conponents of the first pulse signal 22) is too sharp) when
the anplitude of the anplitude-nodul ated wave 72 of Fig. 6 changes, power

t t t her ef der t I h bl
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as shown in F e signal wave corre ndi to the second pul se
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response to the sw tching 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 alsc varies almost
instantaneously from a low level to a high level in such a
manner as to follow the rise. Similarly, as indicated at a
changed portion 73-2, at the fall time of the pulse of the
pulse signal 22, the amplitude of the magnetic flux
(electromagnetic wave) 73 also varies almost instantaneously
from a high level to a low level in such a manner as to
follow the fall.

In the foregoing, although the transmission device 51
has been described with reference to Figs. 8 and 9, the
transmission device 51 is not limited to the configuration
of the example of Fig. 8 or 9, and can be embodied in
various ways as long as the transmission device 51 is

capable of outputtlng the collector voltage Ve (amplltude—

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

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




transistor TRs) which vary in such a manner as to correspdddtareo2@ie first
pul se signal 22 output fromthe transm ssion data output section 12, and

t he hi gh-frequency conponents of the first pulse signal 22 output fromthe
differentiation circuit including the capacitor C2 via the inverter 111
may be applied to only the emtters of the transistor TRl1-1 and the
transistor TR2-1, and the emtter | oads of the transistor TR1-2 and the
transi stor TR2-2 other than the abavegray be made constant. Furthernore,

t he transm ssion device 51 can also be configured as shown in, for

exanple, Fig. 16. Mre specifically, in the exanple of Fig. 16, when
conpared_to the e%angle of Fiﬂ' 9, ﬁurthernnre, the collector. of a

swi t chi NUFPREI 8F of SFRESRFsTRENNBELBERFS BhelNERdRFE MeObEher toPd with
respect 1o _the.end connected mtters, of the transistor. TRL and the

0. the ,
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capaci t Ofn &2t fon S L HE5n COIPECL ©6h may be formed from only one of

the transistor TRl and the transistor TR2. -

Furthermore, in practice, since a lot of electrical

current of transistors for modulation and amplification is

required, as shown in Figs. 8 and 9, rather than each one of

the transistor TR1 and the transistor TR2, which are

differentially connected, is used, two sets of transistors

such that a plurality of transistors are connected in

parallel are provided, and the two sets, which are

differentially connected, are used often.

More specifically, for example, the transmission device

51 is sometimes configured in such a manner that, as shown

in Fig. 15, in place of the transistor TRl of Fig. 9, a set

in which two transistors TRl and TRZ2 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




to the base of the transistor TRs2. That is, in the exanplké Mas¢h Bl 9, the
hi gh-frequency conponents of the first pulse signal 22 output fromthe
transm ssion data output section 12 are directly applied to the emtters
of the transistor TRl and the transistor TR2. However, in the exanple of
Fig. 16, the high-frequency conponents are applied to the base of the
transistor TRs2. A transistor TRsl is identical to the transistor TRs of
Fig. 9. Furthernore, the transm ssianadevice 51 may be a single device as
in the above-described enbodinent. Alternatively, the transm ssion device
51 may be incorporated in an information processing device as a portion of

E?Snsiﬁ”fsﬁf?%ﬁ%il%’ﬁﬁéﬁﬁﬁi i ”3d§§¥'a‘:§s?5$éﬁ§%?? 5 ARSI above.
described I C card Sy 17 shows an _exanple of the
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| but the following problems arise.
That is, as shown in Fig. 17 (to be described later),

in a case where the transmission device 51 is incorporated

in an R/W device 121 of the IC card system, if an IC card

122, which is a communication party, comes too close to the

R/W device 121, there are cases in which the load of the

transmission device 51 varies. In such a case, there is a

possibility that, because the peaking is too effective (the

portion (the portion corresponding to the high-frequency

components of the first pulse signal 22) is too sharp) when

the amplitude of the amplitude-modulated wave 72 of Fig. 6

changes, power transmission is interrupted.

Therefore, in order to solve such problems, that is, in

order to secure electrical power required for transmission,

as shown_in Fig. 15, the signal wave corresponding to the

second pulse signal 71 (Fig. 6) may be applied to only the

emitters of the transistor TR1-1 and the transistor TR1-2,

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

emitter re51stor R3 may be connected to the emitters of the

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




44 accordance with a programstored in the ROM 142 or a p2ddgrem?00%baded
fromthe data storage section 132, etc., into the RAM 143. In the RAM 143,
data required for the CPU 141 to performvarious processes is stored as
appropriate. The main control section 131 is further provided with a
carrier-wave output section 11 and the transm ssion data output section
12, which are identical to those in Fig. 6. The R'Wdevice 121 is further
provided with the nodul ati on and anplifd cation 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
transniss%gn section,.the tr%nsn155|on deV|ce 51 having the sane
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and o daatp e PSR T L IR Pt FPAREHeo P AcoRPLOFOEoRE BROLSIS which
I?;ﬂénfQgﬁéﬁggéﬁl?gnaﬁﬁhhog?ﬁ"i?PL§§§§8%8%?E§hgﬁ?bg§§§g§§§%éb§pa?%t.on of
o a commnreation arty aror Rabk B o8obHes TualhER 4PChRcRRRtEIEN o Tace

the ant oppa,seeLER Ad195 bignRl SNk Ehu20ah Bl ERELERILIR, O St ance

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

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

More specifically, in the example of Fig. 16, when
compared to the example of Fig. 9, furthermore, the

collector of a switching transistor TRs2 is connected to one

end (the other end with respect to the end connected to the

emitters of the transistor TRl and the transistor TR2) of
the resistor Rl1. The emitter of the transistor TRs2 is
grounded. One end of the resistor R4, to which other end
the voltage Vcc2 is always applied, is connected to the base

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

always turned on.

A differentiation circuit formed of a resistor R5 whose




(communi cation di stance), the antenna of the IC card 122 22 MackR00D07 45
captures the magnetic flux output fromthe antenna section 14 and
resonates mutually, thereby reaching a state in which non-contact

comuni cation is possible nmutually. In this state, when first digital
information (data which is witten into the I1C card 122, etc.), which is
prestored in the data storage section 132, is output as a pul se signal
fromthe transm ssion data output secta®mdn-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
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i nformation, predeterm ne
TR1 and the transistor TR2. However, in the example of Fig.
16, the high-frequency components are applied to the base of
the transistor TRs2. A transistor TRsl is identical to the
transistor TRs of Fig. 9.

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

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

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

device 121, and a data storage section 132.

The main control section 131 is provided with a CPU

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

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




information is read fromthe memory within the I C on the 23d4arsh@P0% he
first information. Response data which notifies that the first information
22 March 2007 46 is recorded in the nmenory or data (second digital
information) read fromthe menory within the ICis superinposed onto the
carrier wave by the I1C, and this wave is supplied to the antenna section 14
of the RRWdevice 121 via the antenna of the I1C card 122. Mor e
specifically, in this exanple, in the s« 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.

he | C d 122 a | oad
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The main control section 131 is 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. 6 is incorporated.

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

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

the receiving section with respect to the above-described

transmission section (the transmission device 51).

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

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

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

sectlon 14 of the R/W dev1ce 121 at a predetermlned dlstance

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



~interior is viewed fromthe antenna terminal in accordance?Narch206& | ogic
value of the signal, the radiated electromagnetic wave is ASK-nodul ated.
The denodul ation section 134 denodul ates the pulse signal corresponding to
the second digital information from22 March 2007 47 the ASK-nodul at ed
signal (the anplitude varied conponents of the carrier wave) detected by
the detection section 133, and supplies the pulse signal to the
recei ved-data input section 144. Wendshe second digital information
corresponding to the pul se signal supplied fromthe denodul ati on section
134 is response data, the received-data input segplpn %44 fsupplt!es it to
t 0 : e n igital information i
the CPU %gbtdgés Q%e h@ﬁ%ﬁ%ﬂ%ﬂfﬂ@% %u&&%t %%%ﬁﬁ%he Fepﬁg 8§F§193 W

S
data to be witten into data storage séection 1 tten

(stored) iinteq tBecdaka-skrAaga 5eCkHAR b2 MR NG LeSRANSE dRtay S

h
obtai ned, the CPU 141 perforns a“process rrespondi ng to e resﬁonse

data. | nnoa-gofRARe co@nRWidew 68 Lelswhhkesyuihgihirst digital .
information into the IC card 122 and reags the second digital information

fromthe IC candcd22 Hyat@@r FREA BIrHONACHNEALT i SPHPHALERLT P th the IC
card 122 via the antenna section 14.
which is written into the IC card 122, etc.), which is
prestored in the data storage section 132, is output as a
pulse signal from the transmission data output section 12,
the signal is superimposed (as an amplitude-modulated wave)
onto the carrier wave output from the carrier-wave output
section 11 in accordance with the same operating principles
as those of the transmission device 51, the wave is supplied
to the antenna section 14, and the wave is output as an
electromagnetic wave from the antenna section 14.
The electromagnetic wave output from the antenna
section 14 is received by the antenna of the IC card 122,

and this wave is detected and demodulated into the first

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

122 in the manner described aboﬁe. When the first

‘information is data to be stored in the memory (not shown),
-the first information is stored in the memory within the IC.
On the other hand, when the first information is data which

instructs the reading of ihformation, predetermined

information is read from the memory within the IC on the

basis of”fhe first information.

Response data which notifies that the first information




In the manner described above, in the transni ssion devi c@2®ar¢hF2gl7 6) of
the present invention, the first pulse signal 22 in a rectangular

wavef orm which corresponds to the transm ssion data, is input. A signal
wave is generated in such a manner as to correspond to the second pul se
signal 71 whose waveformis shaped so that the |level at each rise tinme of
each pulse of the first input pulse signal 22 22 March 2007 - 48 becones

hi gher than the high level (H in the s4deady state of the first pul se
signal 22 and the level at each fall time of each pulse of the first input
pul se signal 22 becones |ower than the low level (L) in the steady state

f the first | sg.sjgnal 22, Th ted s| ' i ed
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13. As a result, the “carrier wave ppl 'ed 't o ©°of the transistor
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with the signal wave corresponding to the séeton pul se si gna
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supplied (supplied as drive energy) to the antenna section via the
col | ect oviaf théhenteansi 6t othe and thpgaiphit ude- nodul ated wave 72 is

transmtted as the el ectromagnetic wave 73 fromthe antenna

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

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

electromagnetic wave is ASK-modulated.

The demodulation section 134 demodulates the pulse

signal corresponding'to the second digital information from




section 14 including a resonance circuit. Since the anpli tZ3ddargh 20¢e

el ectromagnetic wave 73 output fromthe antenna section 14 in this manner
varies alnost instantaneously in such a nmanner as to follow the first
pul se signal 22 corresponding to the transm ssion data as descri bed above,
t he el ectromagnetic wave 73 received by the receiver (for exanple, the IC
card 122 of Fig. 17) can be denodul ated al nbst accurately into the first
original pulse signal 22 by the receiaer- That is, it is possible 22 March
2007 - 49 for the transm ssion device 51 of the present invention to

reduce the frequency of occurrence of conmunication failures at the
exa since the

receivin i _ re. as-.s in, .for le,, Fig. 9,
transnisgp%nﬂggvﬁgéﬁgg£§§ng%gngénﬂgggr3@b6§gﬁd§iH%Féech?@H??e?stﬂFch t he
capacito .t he | r are dded.to.the conventi I
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Tanuf act yieg) aksapRE O TBLELYghlie PAMERGOSL .4 b2l RSt the pane degr ee
of hardware resources as that of the COnventronal  transnyssi on device 1.
In otheriysrds, it becones possible to configure the transm ssion device
51 by nerely performng a nodification which does not require cost and

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

In this manner, the R/W device 121 writes the first

.digital information into the IC card 122 and reads the

second digital information from the IC card 122 by

performing non-contact communication with the IC card 122

via the antenna section 14.

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

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

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

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

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




as the shaped-wave application section 61 being added to #2RMarelyad@nt i onal
transm ssion device 1. Mre specifically, for exanple, when the
conventional transm ssion device 1 having the configuration of Fig. 2 is
to be nodified into the transm ssion device 51 having the configuration of
Fig. 9, the person who nmakes the nodification may connect the capacitor
C2 and the inverter 111 as shown in Fig. 9. In the above-described

enbodi nent of the transm ssion deviceggpl, transistors are used.
Alternatively, in the configuration other than that shown in Fig. 12, in
pl ace of transistors, field-effect transistors (FET transistors) may 22
March 20 50, be. u the transm ssion device 51 having

the con éﬁﬁwgﬁlgﬁgg?ngaaﬁg%hﬁn gggcee%gltHE)tF8n§P§t§Fe?ﬂX ghatet he
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correspogg £p 1H§u€9$ﬁ§§eoé§gn§§ Mar chgQ04enerated signal wave is
applied to the emitters of the transistors (for example, the
transistor TRl and the transistor TR2Z of Fig. 9} of the
modulation and amplification section 13. As a result, the
carrier wave 22 applied to the base of the transistor is
amplitude-modulated into an amplitude-modulated wave 72 in
accordance with the signal wave corresponding to the second
pulse signal 71 applied to the emitter of the transistor.
The amplitude-modulated wave 72 is supplied (supplied as
drive energy) to the antenna section 14 via the collector of
the transistor, and the amplitude-modulated wave 72 is
transmitted as the electromagnetic wave 73 from the antenna
eection 14 including a resonance circuit.

Since the amplitude of the electromagnetic wave 73
output from the antenna section 14 in this manner varies
almost instantaneously in such a manner as to follow the
first pulse signal 22 corresponding to the transmission data
as described above, the electromagnetic wave 73 received by

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

be demodulated almost accurately 1nto the flrst orlglnal

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




51 CLAIMS: 1. An electronic circuit for anplitude-nodul a2iMagch &% t al
data transmtted via an antenna including a resonance circuit, said

el ectronic circuit conprising: a nodulation circuit, having a first
transistor, for anplitude-nodulating a carrier wave applied to the base of
said first transistor into an anplitude-nodul ated wave in accordance with
a signal wave applied to the emtter of said first transistor and for
suppl ying said anplitude-nodul ated -weie-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 mavefornICorrespondlng to
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correspond to a secon se Sl gna
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and the é@vgﬁea£e@@§¢h Gldidd me of each pulse of sald flrst i nput pul se
si gnal becones | ower t an t e low I evel in the steady state of said first

signal, and feiraRAMRY A @hogﬁﬁarr@t &SI Al 10V e 10 he Spdd er of said
first transistor. 22 March 200

the transmission device 51 can be configured by a simple
circuit in which the capacitor C2 and the invertar 111 are
added to the conventional transmission device 1 (Fig. 2),
the transmission device 51 can be manufactured at
approximately the same cost and with almost the same degree
of hardware resources as that of the conventional
"transmission device 1.

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

In the above-described embodiment of the transmission

device 51, transistors are used. Alternatively, in the

conflguratlon other than that shown in Flg 12, in place of

transistors, field-effect transistors (FET transistors) may




52 2. An electronic circuit according to Caim1, wherei B2 Maspy2007

si gnal -wave generation circuit conprises: a load 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

hi gh-frequency conponents of said first pulse signal, wherein said signal
wave corresponding to said second pubSe-signal is generated by applying,
to said load circuit, said high-frequency conponents of said first pul se
signal extracted by said extraction circuit. 3. An electronic circuit
accordi ng.to;Lhaim2, wherein said extraction circuit is a differentiation
circuit. 4. An electronlc circuit according to Cdaim2 or 3, wherein said

Si gnal - vave GeRCAbon &1 Hahind ULLARH GUTRA $5.1%e BT heL sGanRRe ed Lo the

|nput of said extraction circult. . An electronic circurt a Ing to

ranst stor R e Pone b 25&"@3%%?%‘*}*2& W TERea I e aTRence wi th
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field~effect transistor EFT2 (not shown) may be used,
respectively. However, in this case, a connection is made
in such a manner that the gates of the field-effect
transistor EFT1 and the field-effect transistor EFT2
correspond to the bases of the transistor TR1 and the

transistor TR2, respectively, the sources correspond to the

emitters, and the drains correspond to the collectors.




emtter |oad by disconnecting, fromsaid load circuit, a 2gMaieh 894 ned

el ement which serves as a portion of an emtter | oad when said second
transistor is turned off and by connecting said disconnected el enent to
said load circuit -when said second transistor is turned on, and. said

si gnal -wave generation circuit further includes an inverter circuit
connected to the input of said extraction circuit. 6. An electronic
circuit according to Caim5, whereingysaid inverter circuit is forned of a
third transistor which functions as a switch, and a resistor. 7. An

el ectronic circuit according to-Claim®6, wherein said inverter circuit
conpris%i gﬁ.said third transistor, a set of an NPN-type transistor and a
PNP-t ype 9r Sistor. 8 An electronic circuit according to Caim?7, wherein
said inverter circuit further conprises a Schottky diode connected between
the base and the collector of each of said NPN-type transistor and said

PP yPe LT aps! it o1 8oy fpsLogiCanle FLCUL SECROLIG L0 sy one of
LTS ShoG 1 R0 WARAANSLOL . LheLRu ron e dgs) Stor which 22

“March 200 Porms Said 10ad Cifcart &
resonance circuit, said electronic circuit comprising:

a modulation circuit, having a first transistor, for
amplitude-modulating a carrier wave applied to the base of
- said first transistor into an amplitude-modulated wave in
accordance with a signal wave applied to the emitter of said
first transistor and for supplying said amplitude-modulated
wave to said antenna via the collector of said first
transistor; and
a signal-wave generation circuit for inputting a first
Ppulse signal in a rectangular waveform corresponding to said
- digital data, for generating said signal wave in such a
manner as to correspond to a second pulse signal whose
waveform is shaped so that the level at each rise time of
each pulse of said first input pulse signal becomes higher
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 51gnal wave to the- emltter of sald flrst

tran51stor




or nore of first predetermined transistors anong said pl @eMarely20@7 fir st
transi stors, and said signal-wave generation circuit applies said signal
wave corresponding to said second pul se signal such that the waveform of
said first pulse signal is shaped, to the emtter of said first

transi stors excluding sone transistors such that the emtter is connected
to said emtter resistor anong said plurality of first transistors. 10. A
nodul ati on method for use with a nmuduyation circuit, having a transistor,
whi ch anplitude-nodul ates digital data transmtted via an antenna
including a resonance circuit, for anplitude-nodulating a carrier wave

applied to t e base %ald tranS|stor into an anplitude- nodul ated wave in
accor dance gﬁ& TRAYE abﬁpFéH pECcorAéngntet etabm Lai Hherghsi st or

and for I sald ampl it nmodul at.ed wave .to said antenna via the
coIIecto?ﬁEg)Qgﬁﬁﬁ} T ¥§é?ﬂ‘¥ﬁﬁﬁﬂ¥5|99mpﬁﬁﬁﬁ§d conpr|5|ng the steps

of : inputtin r S n_a rectangul wa m.cor [ espondi ng
to said digl?a? égtg genérgb?ﬁg ESFHe§|aﬁaFHMEWé£Fﬁr ﬁ Oﬁaﬁﬁéa as to
correquﬂg. o] ul se signal whose waveformis shaped so that the

| evel at e§E t?ﬁ?%ﬁ%ﬁ%gpof each pul se of said 22 March 2007 55

a load varylng 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 saild extraction circuit.

3. BAn electronic circuit according to Claim 2, wherein

said extraction circuit is a differentiation circuit.

4, An electronic circuit according teo Claim 2 or 3, wherein
said signal-wave generation circuit further comprises a

buffer connected to the input of said extraction circuit.

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

wherein sald load varylng circuit comprlses a second tran31stor

that functions as a switch which is switched in accordance with

said first pulse signal applied to the base, varies the




first input pul se signal becomes higher than the high | evéR Margh 308t eady
state of said first signal and the level at each fall tinme of each pul se
of said first input pulse signal becones |ower than the low |level in the
steady state of said first signal; and applying said generated signal wave
to the emtter of said transistor. 11. An electronic circuit for
anplitude-nodul ating digital data transmtted via an antenna including a
resonance circuit, said electronic cigguit conprising: a nodul ation
circuit, having a field-effect transistor, for anplitude-nodulating a
carrier wave applied to the gate of said field-effect transistor into an
anplitude:ggdulﬁte wave in accordance with a signal wave applied to the

source °Bf“55FdlPREI BY effecrRGTdinG o f TRy SrdA dopsl irguddi-da

it - | at ed t i, d t ia the drai f id
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said 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 i

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

8. An electronic circuit according to Claim 7, wherein

said inverter circuit further comprises a Schottky diode
connected between the base and the collector of each of said

NPN-type transistor and said PNP-type transistor.

9. An electronic circuit 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




56 signal and the level at each fall tine of each pul se &R Matich2097 r st

i nput pul se signal becones lower than the low level in the steady state of
said first pulse signal, and for applying said generated signal wave to the
source of said field-effect transistor. 12. A nodul ati on nmet hod for use
with a nmodulation <circuit, having a field-effect transistor, which
anplitude- nodul ates digital data transmtted via an antenna including a
resonance circuit, for anplitude-nodulmti-ng a carrier wave applied to the
source of said field-effect transistor into an anplitude-nodul ated wave in
accordance wth a signal wave applied to the source of said field-effect
transi st d.skar pl.yi . sal i - npd ted. Ld antenna
Via the GRS SPiSFePresRaircr PRBRLES TOkE SRS b8 Ofkt nod

conpri si B¢ hBeeSHEPFikt b@@ﬂ%&%?ﬂiﬁeﬁiE%ﬁn@ﬂ%%%r%igﬂ@hgigagdreCtangu!ar

wavef orm corresponding to said digital data; generating“said signal wave in

such a npnaehldsyt 8rf ¢Qrkespendsterarsecgnd pul se signal whose waveformis
shaped so that the level at each rise’tine of each pul se of said first

i nput pul se signal s EEOTBFa e Whdietdalod Ne: PEGIL | 8¥Sl ied Ns A StEha St ate of
said first pulse signal and the |evel at each fall tinme of each pul se of

sai d firsavenpotrpepsadisygnal sheaosesoh@wplhlbBanighel ! oxeh evedt i ¥hd he
steady state
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




22 March 2007 57 of said first pulse signal; and applyi 23 Maich 2§eéher at ed
signal wave to the source of said field-effect transistor. 13. An

i nformation processing device for anplitude-nodul ating first digital
information and transmitting the information, said information processing
device conprising: nodulation nmeans, having a transistor, for anplitude
nodul ating a carrier wave applied to the base of said transistor into an
anpl i tude- nodul at ed wave in accordarcé&5 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

. . . is : . | P
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rect angul ar wavefor m corresp Ing to sa Irs ion; “sighal -wave
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correspond to a second pul se signal ose waveformis shaped so that the

llevel atpeashesr16Reti FRaRf tRACIORUI 86 0f 82 Al sESiaPUl S Si gPak, Pyt put
fromsaid second out put neans becones hi gher than the high level 1n a
steady statetofigaal;fanat signal and the |evel

applying said generated signal wave to the emitter of

said transistor.

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

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

a signal-wave generation circuit for inputting a first
pulse signal in a rectangular waveform corresponding to said
digital data, for generating said signal wave in such a
manner as To correspond to a second pulse signal whose

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

each pulse of said firgtwihputﬂpulse signai becomes.ﬁigher

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




22 March 2007 58 at each fall tine of each pul se of sai @2Mareh 2¢0in 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; and antenna neans, having a resonance circuit, for
transmtting an el ectromagneti c wave based on said anplitude-nodul ated
wave output fromsaid nodul ati on neans to another information processing
device. 14. An information processi rg5devi ce according to Caim13,

further conprising: detection nmeans for detecting varied conponents of a
wavef orm corresponding to second digital information which is transmtted

from sai Qi&ﬁé‘fraﬂd‘fﬁ{ég?}%%%f’c@ééﬂ n@apfv{]?{ger ozineg%%gu}} i§e rcﬁfeé-avi%fj by

sai d antenna neans; a ation neans i'ng the si"ghal
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conponents of said waveformdetected by sai ection neans.

i nf or matiin PracRs g dent e Agcol Ngie Jidjd8113 My 14y Wherein said
other information processing device is an |IC card capable of non-contact
COMMUNI Cabp D ncp i iSRIgdridHal gl td Dh W GRASS 0 IRV ICRidS & eader /witer
device that wites said first information into said IC card

field-effect transistor.

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

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

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

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

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

signal becomes lower than the low level in the steady state




22 March 2007 - 59 and reads said second information fr@mMaEi20W@ card by
perform ng non-contact conmunication with said IC card via said antenna
means. 16. An information processing nmethod 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 which corresponds to digital inbG@rration to be transmtted, the
signal wave being applied to the emtter of said transistor, and for

out putting said anplitude-nodul ated wave via the collector of said

transi st Qf; t I ng. sonance circuit, for transmtting
an eIect?gn%gggt?%ragvégggge%f%%gga?%ﬁganplitude-nDduIated wave out put from

sai d nmodul at ia@i})lé}irrfdJislaici quegg}[ah:eéd | PRI QR R{oocceffeSi Agvige, said

information processing net conprising the steps of: outputting said

carrier yave eppldedrto-t he-basesof,. said transistor; outputting a first
pul se signal in a rectangular waveformcorresponding to said digital

information; generating said signal wave in such a manner as to correspond
to a second pul se signal whose waveformis shaped
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 to said first
information, the signal wave being applied tc the emitter of
said transistor, and for outputting said amplitude-modulated
wave via the collector of said transistor;

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

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

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

from said second output means becomes higher than the high

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




so that the level at each rise time of each pul se of sai d22Mawl 6072007 60
first pul se signal becones higher than the high level in a steady state of
said first pulse signal and the level at each fall tine of each pul se of
said first pul se signal becones |lower than the |low |l evel in the steady

state of said first pulse signal; and applying said generated signal wave
to the emtter of said first transistor. } 22 March 2007 61 ELECTRONI C

Cl RCUI T, MODULATI ON METHOD, | NFORMATIZHIN — PROCESSI NG DEVI CE, AND | NFORVATI ON
PROCESSI NG METHOD ABSTRACT OF THE DI SCLOSURE A shaped-wave application
section inputs a first pulse signal (22) corresponding to transm ssion

data ou ut, J 50 t,r.ansm SIO da a output section, and applies, to a
nodulat%%h a%&l?a#1f§¥¥ﬁ| n §€ SFi?Fpﬁg%ﬁ Jridstwavesec§LPB&dondi ng to

(22 1o ehEhes iﬂ%@ S ast ?513 éﬁ%ﬁ’%"{s&t“ g BreeeoPt paie
e St G ol b ) O LD
the emitter of said first t;an81stor; 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.

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

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

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

detection means.

15. An information processing device according to

Claim 13 or 14, wherein said other information processing

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

sald information processing device is a reader/wrlter

device that writes said first information into said IC card




(72)

in which the anplitude-nodul ated portion is strengt RéA&Ch £HP7
accordance with the signal wave corresponding to the second pul se signal

applied to the emtter thereof. The anplitude-nodul ated wave (72) is
supplied to an antenna section (14) including a resonance circuit via the
collector thereof, and is transmtted as an electromagnetic wave fromthe

antenna section (14). Fig. 6
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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.

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

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

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

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

generating said signal wave in such a manner as to

“'correspbnd”tdré 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 pﬁlse 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.






