DESCRI PTI ON SEM CONDUCTOR DEVI CE TECHNI CALFI ELD [ 0001] The present
invention relates to a sem conductor device which can transmt and receive
i nf or mat iwo 20dd3esst contact by utilizing wrel ess comurCcTarowpc4asd
relates to a card on which the sem coRductor device is nmounted. BACKGROUND
ART [0002] In recent years, individual recognition technology in which

i ndividual identification information is given to an individual object to
clarify informati on such as a history of the object has attracted
attention. In particular, the devel opnent of sem conductor devices which
can transnit and receive data w RIFFHONct by utilizing wirel ess

communi cation through a radi o wave has been advanced. Such sem conduct or
devices are referred to as an IC tag, an RFID tag, and the |ike, which have
begun to be used for managSEMICONDRDUCTORDEVICESr kets, or the |ike. [0003]
I n general, many of objects which are referred to as an RFID tag and the

| i ke that have been put into practical use include an elenent formation

| ayerx an gm@{@t n l\qyer each having a circuit fornmed of a transistor or
t he I? kefi‘E uch fg“mpémolﬁ%iuct or devices capable of w reless comunication

per f or m {800&] ess conmuni cation with a reader/witer through an

el ectromagneti ¢, wave, .so that e sem conduct or .devi ces, can, be aperated by
recei ving poweﬁ“? PR MhRED ?ﬁfgfﬁ 19 aaﬁ’?ﬂ“‘&%\]lté&f’tf’f 8?%1?%‘8‘%?858%??{}&1?1? 3?‘? I'n
W 1 el ess oRRiosRhii AN WRRSWRB Rt HBRARY Hielck€ EormimiinichEors QRH ¢aIRERY S OF
device, in general, a transm ssion side device (a reader/witer) transmts

a nodul ageardoarwhich theesgmiconduetor deyagstis srpustede devi ce (a seni conduct or

devig ) denodul ates the carrier wave, so that data is extracted and

info tion is transmtted and received. [0004] In the sem conduct or

devi ces BATFOGROVNMIARET ess communi cation, there is ananplitude nodul ation
met hod (an anplitude shift keying (ASK) nodul ati on nethod) as one of

met hods WMI02h nodul ate a carrier wave. An ASK nodul ation nethod is a nethod

which transm tg, infoknMetion;Ririgenet@bbifior! tRhMIbEF ANGMiH BERiddade of a

identification information is given to an individual object to clarify information such as

15 a history of the object has attracted attention. In particular, the development of
semiconductor devices which can transmit and receive data without contact by utilizing
wireless communication through a radio wave has been advanced. Such
semiconductor devices are referred to as an IC tag, an RFID tag, and the like, which
have begun to be used for management of articles in markets, or the like.

20  [0003]

In general, many of objects which are referred to as an RFID tag and the like
that have been put into practical use include an element formation layer and an antenna
layer each having a circuit formed of a transistor or the like. Such semiconductor
devices capable of wireless communication perform wireless communication with a

25  reader/writer through an electromagnetic wave, so that the semiconductor devices can
be operated by receiving power from a power supply and data from the reader/writer.
In wireless communication between the reader/writer and the semiconductor device, in
general, a transmission side device (a reader/writer) transmits a modulated carrier wave
and a reception side device (a semiconductor device) demodulates the carrier wave, so
30 that data is extracted and information is transmitted and received.
[0004]

In the semiconductor devices capable of wireless communication, there is an



carrier wave and use of this anplitude difference as a nodul ation signal.

Here, when an anplitude in a low state (a difference between a signal |ine
(an anpl iwodelopsadod and a reference line (an anplitude eemtyeripyneses and an
amplitude in a high state (a difference between a signal line (an anplitude

peak) and a reference line (an anplitude center) is b, a nodul ation factor
m can be expressed as m= (b-a)/(b+a). The transm ssion side device can
deci de a nodul ation factor by a nethod in accordance with both the

transm ssion side device and the reception side device which perform

Wi 1 el essimpditedennoditlation. mathed (acapplitode g1k &eyiagi(ASK) aadulation mathed)i2at i on

si gnal whose nmodul,ati.on fact S i by, .t 1-SSi i devi ,
o denmithe ok menpe it PRERRle 4taflEr WiEooR ASK. PRABERISE g Gadevi oo
seni condugh&d v Gensapahfauntionibyesesmtioansilniditidréme innmhplitede afa

integrated circuit provided with a mnute sem condyctor él e%nt ., ,a _problem
of vari aeitia vowetand use RE this awphivds ditfaeicg sy medyladon,sigadds Het: M2Has been
difficult to uf r S R h&i8; i =y @nghectrical
char &ct & a&%ﬂl@.pe l?ﬂaf}é‘% Sgatg arrclﬁ %%gggwgﬁ‘egvj%ﬁﬁ?&% Ql%g{}%r ggﬁig(l) e?ect rical
char act gfesdrice 3inbYa amplitude icefter) ie peantisnhaspliednimpa dighswaie (4 diffessnapl e, see

Ref erence 1). [Q006]. Note that .the senjconductor device.capabl e.of ,w rel ess
comuni dEVes %}%Eﬂ%ﬁlﬁﬁ (ary FFP@%P‘??}??MFH& FieBre g, taﬂjé)hﬁf SEHEDAS &y gnal in

o e B M SR g st

comuni catl ereof . a comuni catio whi ch is standardi zed

W th | SQevEe dmbaecitdiacmoidslatios tfactdaibg afmethvd dnnadcyrdanere widhr bothsthel C card,
a 13.56 MHz carrier. wave is HD&%' ated.in g(&dfarv.to OBI ﬁi N8 nodul ‘gxt iSon
factir drangpssigno sideodeyice fgd g Hiea IGCEPINE S AxV W5t BE BBs i 1T oR

nmodul at i . whi i - £ : ngenRiurtioP didal | @Roge0Si t i on
of a pul(g)guggﬁsl?@?)gh. ?ﬁelrr%% rd()al{ IS%%’ ?E%%%Z%O%TYPE- A) and IgSO’ | EC 18000- 3
as st andaodidatiomifictor isodecBled | BCthes 6aBsmipsion Side gxvidey 4ad domygoimlatgs they | s
prescribed that a carrier wave whose nodul ation factor is 100 %is

expr essdBORAPLHEM D i t ude whose initial anplitude (an anplitude in a state
W t hout [@ggy_ll ation) is less than or equal to 5 % [0007] Thus, various

met hods are ‘considered in order to denodul ate a signal whose npdul ati on
factidr is 10 YH¢wovercsiegepthe semisonsugien doyiee gapable of wireless communication

includes an integrated circuit provided with a minute semiconductor element, a problem

of variation or the like of element characteristics arises and it has been difficult to

manufacture a semiconductor device having favorable electrical characteristics. Thus,

a semiconductor device having favorable electrical characteristics by various
20  improvements has been proposed (for example, see Reference 1).

[0006]

Note that the semiconductor device capable of wireless communication

performs transmission, reception, and the like of a signal in accordance with a
communication method based on various standards as communication thereof. With a

95 communication method which is standardized with ISO/IEC 15693 which is a standard
of a vicinity-type wireless IC card, a 13.56 MHz carrier wave is modulated in order to
obtain a modulation factor of 100 % or 10 %, and data is encoded with a pulse position
modulation method which identifies data by change of a modulation position of a pulse
position. There are ISO/IEC 14443 (TYPE-A) and ISO/IEC 18000-3 as standards

30  similar to ISO/IEC 15693. In ISO/IEC 14443 (TYPE-A), it is prescribed that a carrier

wave whose modulation factor is 100 % is expressed with an amplitude whose initial



[ Ref erences] [0008] Reference 1: Japanese Published Patent Application No.
2006- 268838 Reference 2: Japanese Published Patent Application No.

2000- 172806 2D08GROSURE OF | NVENTI ON [ 0009] I n general, aCcraempthemIssi de
device includes an analog circuit having a denodul ation circuit, a power
supply circuit, a nodulation circuit, and the like, and a digital circuit
connected to the analog circuit. As an output of the denpodul ation circuit,
a denodul ation signal is output fromthe analog circuit and input into the
digital circuit. When a carrier wave whose nodul ation factor is 100 %is
used f oramplitede@s amphitndeiic atstatnywithous mendulationysiless than errgarektade?i s 0 (a
state in@\ggi ch an anplitude peak and a reference line accord with each

ot her) i flcl uded. Therefore, in particular, in a sem conductor device

whi ch oper at esriy G807 GhétASdsPARRondiaEl 3 PRIV to Pefdbilatehd oigghl whosecei ved

el ectromagnetic wave, it is difficult to obtain power froma power supply
when an moglatiendiactof isal cc%r(forexamaleesestReferenesdd)l at i on factor is 100 % which
is used for wireless comrunication, is 0. Accordingly, the operation of the
seni CondRefBFEei ce is interfered. In such a seniconductor device, a
certain %gg]'tude is secured so as to supply power with the use of a
carrier ve whose nodul ation factor is small (for exanple, a carrier wave

whose nodul at i Refefenet hrJaPa;lez’a@Pllbl,iSh@chB@?I}ttmlié}émrtﬂﬁcﬁﬁ%@sa%i ce can be
operat ed. [ 0019le £hG 2 3abid S Pl RS Babhl A b IRL1B0@! @ gener al

denodul ati on es a rrréer wave whose nodul ation
factor is 100 % The circuit illustrated in FIG 5 includes an input
portion 400, an output portion 416, a first diode 404, a second di ode 406,
a filGst D&@%@%URE(S&MBEWQN resistor 412, a first capacitor 402,a second
capaci tO( 06%0 and a third capacitor 414. In the circuit illustrated in
FIG 5, 0he nput portion 400 is connected to one end of the first

capaci tor 402.ImThencoilher remgtiof didee dbvicstinclagecianonnal@® dirsuitokavarg éd to an

anode of the first .diode 404 and a cathode of the second.di o 406. A
cat hode @smedydation ciicull; 3 HEWaHIURPLY CBrHk & ‘EBS‘EIBU%SW%” aB%iﬂeeﬁlg% agﬁ % he

et R s oyt s apenmdiceiaty 12
t hi rib capdembdirlation signal is output from the analog circuit and input into the digital circuit.
When a carrier wave whose modulation factor is 100 % is used for wireless
communication, a state in which an amplitude is O (a state in which an amplitude peak
and a reference line accord with each other) is included. Therefore, in particular, in a
semiconductor device which operates by generating power from a power supply through
20 a received electromagnetic wave, it is difficult to obtain power from a power supply
when an amplitude of a carrier wave whose modulation factor is 100 %, which is used
for wireless communication, is 0. Accordingly, the operation of the semiconductor
device is interfered. In such a semiconductor device, a certain amplitude is secured so
as to supply power with the use of a carrier wave whose modulation factor is small (for
25  example, a carrier wave whose modulation factor is 10 %); thus, the semiconductor

device can be operated.

[0010]

FIG. 5 illustrates a circuit configuration of a general demodulation circuit
which demodulates a carrier wave whose modulation factor is 100 %. The circuit
30 illustrated in FIG. 5 includes an input portion 400, an output portion 416, a first diode

404, a second diode 406, a first resistor 408, a second resistor 412, a first capacitor 402,



414 and the output portion 416. Further, an anode of the second di ode 406,
each of the other ends of the first resistor 408, the second capacitor 410,
and the twondioosp®aei t or 414 are connected to a referencecparzodnaiBy Vss) -

[ 0011] Although the circuit illustratgd in FIG 5 can denodul ate a carrier
wave whose nodul ation factor is large (for exanple, a carrier wave whose
nodul ation factor is 100 %, it is difficult to denodulate a carrier wave
whose nodul ation factor is snmall (for exanple, a carrier wave whose

nodul ation factor is 10 % . [0012] Thus, the_ following are provided in a

circuit ecéedangirapediien 4pP.opdstthiidCcapasitretde M the qimuéttﬂla%mnalflﬁbga means
whi ch t es,: i i ( ) |
(5 st gnal A RSRinIc & Bohiteh (bBnd chiBE e frsTphitiig) FHOoHLAGH 51 one
coi | ; a setherniisttapmdor 401 Breonmauns] tohinchodegithe fiast elfodtatld andelcathede bh a type

B (1 SO 14443-B) 10 % ASK signal, ( i gnal ,.whose, nodul ation factor is 10 %
from t heths; ?jﬁ%‘l‘d Filé’é%i"\()gd gycafq'rﬂgecogi tfl‘? %éﬁodlades Zﬁ%(‘ﬁ 6‘?““1’?%%&5%0 WAT ﬂf %% ect s
regensr abisl of GRS kiGN, i sREAFadRi6PULOnd e SEbRCHAIITRADS,
control neans ich generates a selecti'on control signal by input of the

r egener aflhel offiegend ofithd sacondaresisios %13 s sonpeaied 36 onbhend pof the tHdwapaAcHor on

neans i s ovj ded. 013] Then, _the regenerated signal. of e fir

denodul af E%ﬂm’r&'ﬁr?é‘q%'? pe nﬁggengﬁl&?e@oﬁnﬁnﬁﬁgﬁﬁf Sf?fg] s%%%%%déég?%lcf’ufﬁ fé'ffi on
means i soaRl edsest thyfifshRs BRI 208 Othe RBRAY capititddldld,1agd thd edsepReibos14reaNS i S
controlled by the control neans, so that 1t selects the regenerated signa

of the sermedneiebiow rafarence petential(Yssk he first denmpdul ati on means). Wen

t he i(il)rsi (ﬂcﬁmdul ation nmeans detects regeneration data, the sel ector neans
sel eCts 91 egenerated signal of the first denodul ati on neans (or the
second denodul althohghmharayiit diastrhed in [F06 1% an denRefutate acarrier wake véekect or
nmeans i s usually set so as to select the regenerat edoal;l%nal of t.hiQ@econd

denmodul afiodilatien facterds lyae (for pEamplent BRITISE VAKC HBAMSTOMHIAECT EGtHds 408 d
signal obt Bee fdifrhy 46 %%Hhﬂ?\l%{eoap c{@i@f'%va(ré%o% ’rﬁgiﬁuﬂtﬂﬂ%ctﬁﬁ eé?ﬂa{lPFf%g by the

first denodulation neans) 1S 1 nput to the cont means, and a selection
control skangk, { Ghriselaetvitge riRlul#oatsietiedogbgnal of the first

denodul ati on nmeans (100 %ASK
15 [0012]

Thus, the following are provided in a circuit configuration proposed in
Reference 2: a first demodulation means which regenerates data included in a type A
(ISO 14443-A) 100 % ASK signal (a signal whose modulation factor is 100 %) from a
signal received by a coil; a second demodulation means which regenerates data included

20 inatype B (ISO 14443-B) 10 % ASK signal (a signal whose modulation factor is 10 %)
from the signal received by the coil; and a selector means which selects regenerated
signals. Further, in order to control the selector means, a control means which
generates a selection control signal by input of the regenerated signal and a transmission
signal of the first demodulation means is provided.

26 [0013]

Then, the regenerated signal of the first demodulation means or the regenerated
signal of the second demodulation means is selected by the selector means. In addition,
the selector means is controlled by the control means, so that it selects the regenerated
signal of the second demodulation means (or the first demodulation means). When the

30 first demodulation means detects regeneration data, the selector means selects the

regenerated signal of the first demodulation means (or the second demodulation means)



signal regenerated by the first denodul ati on neans) is output fromthe
control neans to the selector neans. Wen the selection control signal is
i nput to wbeonaiemti on neans, the sel ector neans sel ect CrThe2002geses at ed
signal of the first denodul ati on nmeang fromthen. Wth this structure, the
regenerated signal of the first denodul ation neans is selected; therefore,
even when the coil receives a signal transmtted to a reader/witer again,
the signal is not denodul ated again. [0015] However, in the structure

di scl osed in Reference 2, when a 10 % ASK signal which is received by the
coil is ffﬁﬁhtthe?-o the first denodul ati on neans after the regenerated signal
of the ftd(ﬁh denodul ati on neans is selected by selection neans, the data

i ncl uded"in ;!he 10 % ASK si gnal cannot be regenerated in the first

denodul at i on nbaRefevdnice B, the geleetonheangituaualhcietideds tonsedect 0 WgaBKated gnal .

In addition, even when.the a included in th 0 % ASK signal i

r egener abighal f’%g‘eléec%ﬁéﬁn?g%gfmi@e%t OQJE\‘? iﬂﬁetei?i“? 1 lémsﬂjg?:lésé’si @é‘? y and
stably r i aded i i St jstors
o b ar SEERSRRHSTEAL 6 18 e b S Sl e >
when a t thenfirst slsinodulatign aleafis)ois iapwetatodtht ccoatroke enteny, vaniltae selediogecnatrat ed, t he

regenerated signal of the second denpdul ation nmeans .(or the fjrst

denodul afigadl iREssiegtingdhe pgraraigd signakef t %&1&% ?18?103@%@“ W00 R AT o | ed
by the c irst bR I eadf] @eaasIGHERS AT ed
si gnal , g&%@]&%‘gﬁ%@ l():};cl)-ﬂlt%?gfﬂ%eansp{t%gglg&gwd&&ﬁp?eg%gjatg ?rém and to a
nonvol at tHeeseteetmmyeams.c h'Waien dire §fiEARON copB@l1signaBys inpet totmselectéon wranset hod
which is standardized with the | SO |EC 15693, as. an, anti-collision neasure
' e cHEcsoliea g s SHaUr A ToEBRTaE SIETBI O BE Ty P CRFS gL
transmt gand NEREME sHRifrel thePRGehdRiRH QRER1 OF MY fird dRa{oduRABH M HAtE ON
region is set to be divided into a plurality of regions at given tine

i nt er val seleeted;dherafare, even whenitbe cotneenites edsignad traasmitieddom readst/ witer of t he
divided re iotﬁs" B%l .z hits C%W?édcgt 'inon nmet hod, data is transmtted and
recei ved 2B HE Sigpfldy nQtdeqodutited 388 nses in a region which is different
froma regisp where a certain card transmts and receives data. [0018]

However, in the structure disclosed in Reference 2, since the regenerated
si gn&d However, in the structure disclosed in Reference 2, when a 10 % ASK signal

which is received by the coil is input to the first demodulation means after the
regenerated signal of the first demodulation means is selected by selection means, the
data included in the 10 % ASK signal cannot be regenerated in the first demodulation
means which regenerates data included in a 100 % ASK signal. In addition, even
20  when the data included in the 10 % ASK signal is regenerated, the 10 % ASK signal is
not guaranteed to be successively and stably regenerated due to the variation in
characteristics of transistors which are included in the first demodulation means.
[0016]
In Reference 2, when a transmission signal from a card to a reader/writer is
25  generated, the regenerated signal of the second demodulation means (or the first
demodulation means) is selected by the selector means which is controlled by the
control means. Then, in accordance with the selected regenerated signal, a read/write
control means reads and writes data from and td a nonvolatile memory such as an
EEPROM.
30  [0017]
By the communication method which is standardized with the ISO/IEC 15693,



of the second denodul ati on neans (or the first denodul ati on neans) is

sel ected using a signal transmtted by the card (or chip) by selection
nmeans, twobgmabssr ansmitted by the card (or chip) is mrot/Jemowoeises ed by

t he second denodul ati on neans (or thegfirst denodul ati on neans) even when
the signal is received again. Meanwhile, signals transmtted fromthe other
cards (or chips) to the reader/witer are received and denodul ated by the
second denodul ati on nmeans (or the first denodul ati on nmeans), whereby the
card m ght be disabled or mal function. [0019] In view of the fore%0|ng

pr obl ensas aansheabsionmeasiae Enthe grpemhere f Teadlel/prites and ainhwakity; o cards

provide &, g@%aﬁgﬁﬂ%ﬁﬁ%cieﬁ%v#a aetovmfd%g et & &smdsta%ﬂnﬁlgﬁsatm g}t)ﬁ {0 and

froma rea er w Interruption of oOperation smi ssion
si gnal t setttthde dedder v & parralitgrod raglcﬁsrai diven tine ftetvalsi ang daltremssetrtocbmduct or

device. [0020] In additi anot her _qbj ect f Qne e ment of, t he present
i nventio aqsgmltgd R Wcagegqqya Y Py Oﬁzﬁﬁepfg 6?1‘51‘&‘3% yaglilsycql?‘élﬂgﬁ‘ﬁ"t‘mhnd

receiye ﬂl%{l‘%dt gatgr]g ?@Q@Je{d@ﬁl e%\fﬁ‘éi' dasttlﬂesoﬁﬁs@asé’khﬁr@régﬂﬁ{ eis a

plurality o car I ps sem conduct or devi ces that” can
t ransmi t whiud is dlf&mne fmtat ardgiorawblert aemttincardtabsmitsand eeceivesdatount ed. [ 0021]
Accordin tg one enbodi nent of the present invention, a sem conductor
devi ce i A8kes an antenna ci rcuit, a first denodul ati on signal generati on

circuit, a secpopfed@Mmdué 8l Phrc @R SERETAINCOD, ShdcCtlib kogeadidted sk
circuit which selects a denodul ation si gnal fromthe first denodu t| on

si gnal geﬁ'@ﬁ§@¢@d dsmogdulation megngi(rrhifiest ﬂ@mo@ulgtm menshis selectedusing a
gg\rlr}) el ?#&ﬁ u 91{1% edg)%r{ﬁ ’8% ;zrl@n)rd&* @fﬂ‘i’ &eiecﬁ&ﬁ %}eahg ?lllé é’i nzﬁ %ﬁ&ﬁﬁféﬁ!{%?mﬁé or

e frr 1‘on sl génera Ion cIrcul

gener at egard (@ernhqgl @tncmrtlesmgmaitecf borha searrrdl @emadulgtionh agensristuthat fisn fact or
is 100 % the second denodul ation signal, generation cifcuit lsi/m ch enerat es
a denoduﬂ@’fli)@ﬂat&qf’gﬁ]&?nsf)r?ﬁpawﬁﬁ‘r Fl?eeﬁlgﬁ%{v’é TRRged A8t abMfesnvhilet %gnal 10 %

and a Ca{rﬁﬁsgﬁlttw Qs SRy % (g QE) fhs %Q@er%%n@f‘%ré ri‘@cell\%‘a' (13' rcuit

to which a ation signa flrst ul ation signal
gener at i demodulated tbyathe @cdﬁirddmbdulainnn megnal(orf thenfitsh demedwationd ereads) at i on

Zle?rggél g% g}ir? Fg: on (img ttbeadlsab rma?fr&gct\li\(/)r}ll ch selects either of the

[0019]

In view of the foregoing problems, an object of one embodiment of the present
invention is to provide a semiconductor device which can transmit and receive data to
and from a reader/writer without interruption of operation by a transmission signal to

20  the reader/writer, and a card (or chip) having the semiconductor device.
[0020]

In addition, another object of one embodiment of the present invention is to
provide a card (or chip) which can stably transmit and receive data to and from a
reader/writer even in the case where there is a plurality of cards (or chips) on which

25  semiconductor devices that can transmit and receive data to and from the reader/writer
are mounted.
[0021]

According to one embodiment of the present invention, a semiconductor device

includes an antenna circuit, a first demodulation signal generation circuit, a second
30  demodulation signal generation circuit, and a logic circuit which selects a demodulation
signal from the first demodulation signal generation circuit or a demodulation signal

from the second demodulation signal generation circuit. Specifically, the



[0022] Further, when the antenna circuit receives data fromthe
reader/witer, the logic circuit selects the denodul ati on signal fromthe
second dewocoio3esm si gnal generation circuit. Wien thePamtiyemmofo@BysC Ui t
transmts data to the reader/witer, the logic circuit selects the

denodul ation signal fromthe first denodul ati on signal generation circuit.

[ 0023] Note that the logic circuit refers to a circuit fornmed of a
plurality of circuits which are provided in order to achieve a certain
object inthe digital circuit, in this specification. [0024] Note that "the
case whesenigondudior alevien ineludesr the Sfirstodemmodwiptiont signad geaerben sirgnibBhidhat i on

factor is 100 % . are scri.bed.in this specificatiop; . rrange of a
nodul at i g?pefagaaoqergmug 1opssl%}aggpgxragmﬁr RENTITAK r{lcg&iﬁm&)v%er/{gf 1Se1?g q?han or
equal t 030 dbMBlgRtibY sHRSE bRGsidAsS cirblle vAASE pehehtes a dadoddhtien factor
is 10 %. In addition, a range of a nodulation factor which is greater than
or equal signal $onive aactidrevayetwizose snodutptioh fagon BOLOE and 3 pareisl Wovelwdesd bed as

erhod meROUBRITH GRS N0 “Frivefor Sree SraBhic B B8 J61E) bRt o

first de{ﬂadfﬂsﬁh;aﬁaaﬁa@@gggggngéslﬁ%atm GhduiUidd meﬁ{bdqfaﬁpﬂ Wi Ba $romn GRY T i er

wave whose nodul aton 00 % a second denodul ation signal

gener at i sstond demodulufinrc$igokd rpederatior sireuitae ringrt and wehiolh sddectroidher afithh f act or
is 10 @63&% ﬁicarrier wave whose nodul ation factor is 100 % and a | ogic
circuit edplationsignals, denpdul ation signal fromthe first dempdul ation
signal g pation circuit or adenodul ation signal fromthe second

denodul ation” si gnal generation circuit. The sem conductor device can
denodlul at e bot Furthes when the antganveciigviisecaivesdaia from thaseader/waterdbe Wgihd t he

carrier wave 0se dul at i f I 9 : , n
ant enna SRS AptheBUiafbh Eh o Ine el PRl ol 080 eoHIffor
denodul atir@fit. SiVgRal thgeednahicdiduit itfagsthits dsa 3 ltlec teaderbyritehahé dapic cizcuitui t
and when the antenna circuit receives data, Si gsnal denodul at ed, by the
second dé@i@ﬁﬂ%ﬁhﬁtdp@ﬁd@iag%ﬁlgg@rfé}%ﬁeéﬁs'é? u?ati% Lo bESERIGY CIRYL| ogi ¢
circuit. @gj efore, even when the sem conductor device receives a
transm s£| on'signal to the reader/witer, the

15 Note that the logic circuit refers to a circuit formed of a plurality of circuits

which are provided in order to achieve a certain object in the digital circuit, in this

specification.

[0024]

Note that “the case where a modulation factor is 10 %” and “the case where a

20  modulation factor is 100 %” are described in this specification; however, a range of a

modulation factor which is greater than or equal to 10 % and less than or equal to 30 %

is typically described as “the case where a modulation factor is 10 %”. In addition, a

range of a modulation factor which is greater than or equal to 95 % and less than or

equal to 100 % is typically described as “the case where a modulation factor is 100 %”.
25  [0025]

According to one embodiment of the present invention, a semiconductor device
includes a first demodulation signal generation circuit which demodulates a carrier
wave whose modulation factor is 100 %, a second demodulation signal generation
circuit which demodulates a carrier wave whose modulation factor is 10 % and a carrier

30 wave whose modulation factor is 100 %, and a logic circuit which selects a

demodulation signal from the first demodulation signal generation circuit or a



transm ssion signal is not denodul ated again, so that the operation of the
sem conduct or device is not hindered by the transm ssion signal. Thus, in a
card (or wbhizpjo/sesahi ch the sem conduct or devi ce i s nourCagdp2aopvecsses d can
be prevented from being di sabled or nmgl functioning due to the card itself,
and data can be stably transmtted and received to and fromthe
reader/witer. [0027] Further, when the antenna circuit transmts data, the
signal denodul ated by the first denodul ati on signal generation circuit is
selected by the logic circuit, and when the antenna circuit receiyves data,

the si gndemgduateon siesal fpm fhe secondddaeedvdation: sigpal sgeparation st i dRecircui t
is selec . J i I : i : t here
5 o pl s n ey PR ol defilbiayc WO BleRaftior RURE shibl RRJAAREn 1S s

sem conduo0 g5 attbthe carrics wape pthese fbeuleiicefacor isEf @ red to as one card) in a
range where the one card is operated by a magnetic field that is generated
by the r d8R8/ writer, transnmission signals fromthe other cards are not

dempdyl at ed eve nﬁ@f@h&ﬁ'%ntin?éhémc?x%hlgQraﬁ&rﬂﬂé"d%aa&f%; n?nPgéﬁ{S&hl ¥d byenene

card. According he one card can be prevented el ng disabled or
mal f unct ifiastidegnodulatioosighal genbmtiox aircldt iswblecteth py diat Igivanirchi#, atdabhen the

transmtted and received to and fromthe reader/witer. B F. DESCRI PTI ON
O DRAW RS FOGR TePeives, tp sigpal Crodiabsib i e TP deims BOHAToRE! devi ce
accor di ”%eﬁé}at@&ﬁ_c%‘?fﬁi@dis”%akct@cfl_ lB}hethQrI%ﬁﬁzmcirbﬁ'i‘t’.entTl@fbfm%,I Gver WhidStheat es an

exanpl e of a sem conductor device according to oneenbodi nent of the present
i nvent i osemfcpb@luchori [devistr atastveanae wanyhission  sigsalnite othdu ctasler/daiférc ethe

camibe. ornan RO R dorettalSe o S et R s berdbBloh g £

one enbodievats At Hif®erdd BY @i trhddvAidrodigndt] Crhds, iih husid @i @hip)onexaiop! e of a
first denodul ation signal generation circuit of a sem conductor_ device

accor di ndhe smyeRdEaes AFTIERS BPURted the exd gen bppeavenisA from being disablgdorat es an
A T
FI GS. 7AaadtrorBheasddei/Wkitest rate an exanple of a first and a second
15 [0027]
Further, when the antenna circuit transmits data, the signal demodulated by the
first demodulation signal generation circuit is selected by the logic circuit, and when the
antenna circuit receives data, the signal demodulated by the second demodulation signal
generation circuit is selected by the logic circuit. Therefore, even in the case where
20  there is a plurality of cards (or chips) other than a card on which the semiconductor
device is mounted (hereinafter referred to as one card) in a range where the one card is
operated by a magnetic field that is generated by the reader/writer, transmission signals
from the other cards are not demodulated even when the transmission signals are
received by the one card. Accordingly, the one card can be prevented from being

25  disabled or malfunctioning due to the other cards, whereby data can be stably

transmitted and received to and from the reader/writer.

BRIEF DESCRIPTION OF DRAWINGS
[0028]

30 FIG. 1 illustrates an example of a semiconductor device according to one
embodiment of the present invention.

FIG. 2 illustrates an example of a semiconductor device according to one



denodul ation circuit of a sem conductor device, and 7C to 7E each
illustrate an exanple of a sem conductor device according to one enbodi nment
of the pr‘@géﬂ%‘)/q3?§?énti on. FIGS. 8A and 8B each iIIustranTQﬁz‘)@%g%?se of
part of the first denodul ation circuit9 forned using any of the TFTs
illustrated in FIGS. 7D and 7E, and 8C and 8D each illustrate an exanpl e of
part of the second denodul ation circuit forned using any of the TFTs
illustrated in FIGS. 7D and 7E according to one enbodi nent of the present

i nvention, . FL.G Ll.lustrates an exanple of a bias circuit of a

seni condlﬁ’&b(?p“‘ﬁfé@f’tg‘eé’é%sﬁ“df‘?ﬁ%{%' one enbodi ment of the present invention.
FIG 10 illustraGes Mostexe Rl @x@inpk 60aP@hdtaiducior alesitgi aoriing o otdevi ce
according to one enbodi nent of the present invention. FIGS. HA and H B
each i | | wsbodineendof theapigsent igvemdionanal og buffer circuit of a sem conductor
devi ce accordi to . d?ﬁ@é g@fﬁ@ HBYE R 08 mithfAucks
illustrates an%g&}’a%pl {e?ﬁ%aggg&sé e lgﬁgfc% Pg‘ﬁl?{ acgg%?c%gnad%gglor c?gvi ce

accor di ngietvize atréing oslomeahbafimeeofihepesdnt investivn.on. FI GS. 13A to 13E each
illustrate an exanple of the shape of .the antenna garo ided i,n t.he.antenna
g @iﬁiﬂﬁg ﬁﬁﬁoé a 1

circuit of a séfPcbHbisEitstan e gbe s SORGTANIT Greuitf
present | | i hBodindIk 81 themP&RRANt | nvention
each ill l?s%t\éﬁfe}lﬁnggagn%%en%ﬁ@d%@%fdée 15°11 1 ust rafg)féese}n gxanpl e of a

seni conduct or d#Gi ¢ dluacates ai erxpnipde ofesarbud derpodulation dignah gerasption ¢ueatit i on.
BEST MODE FOR CARRYI NG, OQUTTHE | NVENTI ON [ 0029 ei naft.er nhodi nent s
will be faiRSymoRgreiadrvisy aresrdae 8&888%“&%8%’1‘%%% ePéerSS?‘éﬁ‘éeé‘%tgg' t he
accorpanyi ng driasnos ddgWeBekack HBuddaRS @it exdiyRot 60R Ciadt Bel iaTgbamEnt ed
with many different nodes, and various changes and nodifications for the
nodes andledwdalation t¢iesuiodt wi semipendupion rdewice; gnd hifs dosTy |qagly iflpstiate agy ¢
unl ess such changes and i1l ] O nar - SOILT ] pe of
the pres eHEP Rev 8ﬁtai S%H.HC%nae)u%g ro(r(ig‘},:l&:t %gc"g@@ge%r?t Bflérz\r?g{ndt%lﬂgﬁéﬂst h%ifj Iﬂ%n ﬁfﬁg&ge

i nt er pretiggen@idonbeing limted to what is described in the enbodi nents

descri bed bel ow. ] ) i
FIGS. 8A and 8B each illustrate an example of part of the first demodulation

15  circuit formed using any of the TFTs illustrated in FIGS. 7D and 7E, and 8C and 8D

each illustrate an example of part of the second demodulation circuit formed using any
of the TFTs illustrated in FIGS. 7D and 7E according to one embodiment of the present
invention.

FIG. 9 illustrates an example of a bias circuit of a semiconductor device

20  according to one embodiment of the present invention.

FIG. 10 illustrates an example of a comparator of a semiconductor device
according to one embodiment of the present invention.

FIGS. 11A and 11B each illustrate an example of an analog buffer circuit of a
semiconductor device according to one embodiment of the present invention.

25 FIG. 12 illustrates an example of a selector circuit of a semiconductor device
according to one embodiment of the present invention.

FIGS. 13A to 13E each illustrate an example of the shape of the antenna
provided in the antenna circuit of a semiconductor device according to one embodiment
of the present invention.

30 FIGS. 14A to 14F are diagrams of the present invention each illustrating
Embodiment 3.

FIG. 15 illustrates an example of a semiconductor device according to one



[ 0030] (Enbodinment 1) In this enbodinent, an exanple of a structure of a
sem cond ice wll be described with reference t G 2,
FIG 3, é&é%ﬂ’?ﬁﬁ% 5, FIG 6, FIGS. 7A to 7E, FIGS. 8&CEM’"ﬁF 9,
FIG 10, FIGS. HA and HB, FIG 12, adfd FIGS. 13A to 13E. [0031] A

sem conductor device of this enbodinent is illustrated in FIG 2. In FIG

2, a sem conductor device 100 transmts and receives data wirelessly to and
froma reader/witer 110 by an el ectromagneti c wave. Further, the

sem conduct or,. deyi 100 is. wirelessly supplied with power fromthe
reader/mfpﬁgpuﬂﬁ%Pgﬁﬁdgﬁfnéﬁgmvgﬁder/mmiter H Os preferably connected to a
control device 120 through a communication |ine 118. The control device 120
control s conmuni cati on between the reader/witer 110 and the sem conduct or
devi ce 1GFEST MERE FORCARRIDUHOMTOFHENVERN TGN | ncl udes an antenna circuit
102, an éﬁg circuit 104, a logic circuit 106, and a nmenory circuit 108.
The anal Frcuit 104 has a denodul ati on signal generation circuit 150, a
modul gti on ci r (leréindflet, crabsliimemewsll beuply describediby whidf effbedingitewithr cui t

106 includes a selector circyit 109. [0034]Alternatively, the sem conductor
devi ce 10¢fCEEES tAC| HEPTHARVARS éﬁ%\@ﬁﬁ% bﬁ?‘lvﬁ% the, presie” VR i‘qnnﬁa‘hi’sd to

connect 10, Al G IR gAY LRRIE thiick il (a8 ohdAScPRIPROBINNGH fobthe

separat el y manut act ure s connected to the wiring. A connection term nal
(a term mabddesland tetailehewof whill bs appaerttrtd dwist skilehinetbe att unless pechibange§ may be
used to connect.the w.ring and the.antenna. 03 hat

seni cond#8¢ & ?ﬁt‘é’&S JeRsTS TRt YRITH 9 PRy ?é]t © gg%%l}l%sl ern{tjl?;) 'urgﬁgrgﬁ)crie ‘a

cent gl RROPRISAintHMkion ChETIEMBAHE iterpited icbbin@lintited tCRnt isdeseiisdrin
elenment, an interface circuit, a clock generation circuit, or the |like may

be i ncl udedempodigshtsssaiteddelovhe cl ock generation circuit refers to a
circuit Vfabf(ﬂ gener ates and

(Embodiment 1)
In this embodiment, an example of a structure of a semiconductor device will
15  be described with reference to FIG. 1, FIG. 2, FIG. 3, FIG. 4, FIG. 5, FIG. 6, FIGS. 7A to
7E, FIGS. 8A to 8D, FIG. 9, FIG. 10, FIGS. 11A and 11B, FIG. 12, and FIGS. 13A to
13E.
[0031]

A semiconductor device of this embodiment is illustrated in FIG. 2. In FIG. 2,
20 a semiconductor device 100 transmits and receives data wirelessly to and from a
reader/writer 110 by an electromagnetic wave. Further, the semiconductor device 100
is wirelessly supplied with power from the reader/writer 110.
[0032]
The reader/writer 110 is preferably connected to a control device 120 through a
25  communication line 118. The control device 120 controls communication between the
reader/writer 110 and the semiconductor device 100.
[0033]
The semiconductor device 100 includes an antenna circuit 102, an analog
circuit 104, a logic circuit 106, and a memory circuit 108. The analog circuit 104 has a
30  demodulation signal generation circuit 150, a modulation circuit 114, and a power
supply circuit 112, The logic circuit 106 includes a selector circuit 109.

[0034]



supplies to each circuit a clock signal having a frequency necessary for
operations of the logic circuit 106, the nenory circuit 108, and the like
based on w0 2000/63p89uced vol t age which is generated in t heCRUIPEONOCASIT Cui t
102. An oscillation circuit or a frequyency divider circuit may be used for
the clock generation circuit. [0037] A sem conductor device capabl e of

W reless communication is roughly classified into an active type which

i ncorporates a power supply (a pomer storage portion) and a passive type
which drives by utiljzation of of .a radio wave (or an el ectromagnetic

wave) from ext SYiFEIRLVElY, th?e%eml%%éﬁ%m devicg JHQ dpgy B9Y @&h@s agsandeama bkt i ve
whi ch Ch%%oﬁad@%"%@i&m@‘ﬁ@éﬁ %6 éciﬁn@&%’ﬁn é;{tgltlﬁg%ltgﬂ{t i ‘iﬂ)cm?)éaslét Ie 'af@chh n of
power of a radio wave an el ectromagnetic wave) fromexternal. This
enbodi nmemthicheis sepdratslyt henufacteredtiecanttted setheonindgcet Arcodeadtion tarflndlgat he

eader  wirbar B5thTc] PRRE R Sre PR ERmr i dn b ol F bRt o

drivest heheswitingQmd ks teriRVi Ce; however, this enbodiment is not linted
thereto. That I's, the sem conduct or deV|ce 100 may be the active type.
[0038] | H0Q3%¢ electronagnetlc wave transmtted fromthe reader/witer 110,

a carrier wave\having.a ce n fregu carrier
wave. A signal Nl%gec}hugteh & 1{: nedugtﬁ’ %%3 é? lmlteé\?%lﬂhar |0¥8(§§r8$[8{ef al
signal wah&h deatrhr pme@sbi edu t(nefeinaftaefémwmdmim Chay), aesehit dlement] be
reader/writer 110. As to a nodul ation nmethod of acarrier wave, there are an
anpl i t udéteraoecinerii nelogkarareration sisit. on theckilssgmaibe Eisludednges anpl it ude, a
freqy@encg (%ralft keying (FSJC) nodul ati on nmet hod whi ch changes a frequency,
and hase shift -keying (PSK) nodul ati on net hod whi ch changes a phase. In
this enbodl menNotet that tdesdock gedrrafonacircaitaefaro bagrogtcuit wisivie gematatestbedl by t he
ASK nodul at |lon nmet S frrgdul ed.is descri bed. ﬁ%?Oﬁ}Qr] The ant eBna
circuit TEPPUCRE GG §H§Wt3r‘f°§ AN VeI S P EY necp RS hRe 102
recei ves|gyi¢ gt Y8/ thel AEmBFY Sk@G! T08NRAN B ke WAY&RD) o AT Induéddegbifabe t ed
fromthe reader/witer 110, "and inputs the signal obtained at this time

i nto eachhigh isheenpraiask llsthpmrbyelmarmult 1022, Aa ésciltiodexnsdit|oata fequsingnal

geneigtl 88’é‘§3|r%}%g‘t“?]g‘%i’&u%&j%?,ﬂie chgﬁlera 10}1]'0%5&19“ signal generation circuit

202 inclu
[0037]

A semiconductor device capable of wireless communication is roughly
classified into an active type which incorporates a power supply (a power storage
portion) and a passive type which drives by utilization of power of a radio wave (or an

20  electromagnetic wave) from external. Further, there is a type referred to as semi-active
which charges a power supply (a power storage portion) by utilization of power of a
radio wave (or an electromagnetic wave) from external. This embodiment describes
the case where the semiconductor device 100 is the passive type in which an
electromagnetic wave is received from the reader/writer 110 and power of the

25  electromagnetic wave is supplied to drive the semiconductor device; however, this
embodiment is not limited thereto. That is, the semiconductor device 100 may be the
active type.

[0038]

In the electromagnetic wave transmitted from the reader/writer 110, a carrier

30 wave having a certain frequency is modulated from a sub-carrier wave. A signal
included in the sub-carrier wave is a binarized digital signal which is transmitted to the

semiconductor device 100 from the reader/writer 110. As to a modulation method of a



(see FIG 3). Further, the antenna circuit 102 receives a signal whose
carrier wave is nodul ated fromthe nodul ation circuit 114, and transmts a
response wognalo3s4t he reader/witer 110. [0040] The anremna2y/presds 102
preferably having an antenna and a reggifier circuit receives an

el ectromagnetic wave, which is transmtted fromthe reader/witer 110, and
generates an AC i nduced vol tage. The induced vol tage becones power from a
power supply of the sem conductor device 100 and al so includes data

transmtted fromthe reader/witer 110. [0041] The shape of the antenna
that can SRBIHIERYer HICTE RS 2B rAveRlithEn shiftskayie LASK) anpdulatipn mgthod gvhich

Ther ef or e N, j ' |.Ged RAucti on
rothod. | Shaiis SMPAICT A0GlcnEy ST AR (PSKS Rlodu pflp R ROA St §

t r ansmi sdgiegnenvys diolda phase shifgkeying PSKhmoduibom metiadowhich thingemnalphdsd i n t he

sem condyct,ar devi.ce . The transm ssi.on nethod ma e sel ected
appr opri 1539“150{)‘}“58%3’(9‘? giver™ iwﬁucgjoﬂ‘.s‘?ﬁﬁ‘élfoé‘farg&ﬁu%w af’ﬁéiqlaﬁltaéeﬁld@’dt f the
devi cg. Thotflatdh nth@RAMoENaRA i9BEscAbED. | engt h and shape nay be provided
in accordance with the transm ssion nethod. In this enbodi nent, an

el ect romd@?#Xi ¢ i nducti on method having a comunication frequency of 13.56

MHz is prefera u th i |, transm ssion nethod. [QQ42]|n the case
of appl ying anlﬂe1 éc e?x%angzrﬁ&tﬁéﬁ c@ﬁn%fi?snan r?%{g%%l 388 LR rgﬁﬁg%ftﬁnfl?:

i nduct i oriragit 102 rédedvesex adthd @vava (38ad Gle¥ismaghdlic Wavd)Nehith a9 siahssitea

met hod, a conductive filmwhich functions as the antenna is fornmed in an

annul ar fiompiher ispdeasraitpr £10, and deppis theesigna) obtainedyas|this Aime woreqahod! thganpl e,

i £ 10 RBREF Ry el (A%, WOkt el BBy SR S0 on, BRURE BOT 4y PECLTS
met hod ( fsezondxdznidelatiohisignah gexdB&n\izcuito2(@6McMde)l ,in 2hetanabblz chrawit 1061 t he

| i ke) which i ne kind of radi o wave t hods as the transm ssion nethod,
the | eng{Hediit ghadﬁm&@ tt%f‘ga%wuemuvel FiTPRTIVE & AEPHNERISG AT WaYE Bint enna
may be selodfat@P RoRP Ak duRHER e Ak ahd HUankRBs V@ye%g&%_tﬁg&fl_ts afi0 waves
used for the signal transm ssion. For exanple, the conductive film which

f unct i ongeaglsr/writer 110.

15 [0040]

The antenna circuit 102 preferably having an antenna and a rectifier circuit
receives an electromagnetic wave, which is transmitted from the reader/writer 110, and
generates an AC induced voltage. The induced voltage becomes power from a power
supply of the semiconductor device 100 and also includes data transmitted from the

20  reader/writer 110.
[0041]

The shape of the antenna that can be used for this embodiment is not
particularly limited. Therefore, an electromagnetic coupling method, an
electromagnetic induction method, an electromagnetic wave method, or the like can be

25  used as a transmission method of a signal for the antenna circuit 102 included in the
semiconductor device 100. The transmission method may be selected as appropriate
by a practitioner in consideration of the intended use of the device. Thus, an antenna
with an optimum length and shape may be provided in accordance with the transmission
method. In this embodiment, an electromagnetic induction method having a

30  communication frequency of 13.56 MHz is preferably used as the signal transmission
method.

[0042]



an antenna can be forned into a |inear shape (for exanple, a dipole
antenna), a flat shape (for exanple, a patch antenna), or the |like. The
shape of wbeooasekissti ve fil m which functions as an ant eROR/JIPH0N0G4898 mi t ed
to a linear shape, and the conductivei$il mwhich functions as an antenna
may be formed in a curved-line shape, a neander shape, or a conbination
thereof, in consideration of a wavel ength of an el ectromagneti c wave.
[0044] FIGS. 13A to 13E each illustrate an exanple of the shape of the

antenna provided in the antenna, Ci rCUithlp 102. For exanple, as illustrated in
FIG 13A a |a§bu&henﬁasebé>fu§aﬁiym ViR SHFCHRMRsIEh Lorphing | wethod pSsednt al |

around a,efeeiremagl%c%&f&igﬁqwgwﬂf& e%'hﬂl??é aRBOEENE WnG) 4CHE bransmission
Alternatively, as illustrated in" FIG 13B, a thin antenna 1203 nay be
ar r anged nedthodapeonductive fiilp vil#clR fipctvndectheiantensa s fprmed pr acaswiardomr cui t .

Furt her, illustrated in FIG 13C  a | t b d in which
ant enna. RbsearobRy I aniaba i B Fra S g g et et
hi gh-§ 1 eqdigmes SRR TR GONINA Dcbis UihRAGREEs iR ma@nétltl dendigP4 provi ded

with a signal processing circuit. Mreover, the shape of an antenna may be
arranged[#34%¢ that of an antenna 1207, which is omnidirectional (can

recei ve signal ro direction) in wih re t 10,1206
orovi ded witn I He SRS BBl S Mool ot e €  par P (BRI a6 o

further abo M2 2MS,GHS bad, 88 tHediley wihiichFk Gne kafd ofarallidyieatle M@ Modeasuied in
whi ch an antenna whose shape is |ike that of an antenna 1209 with a | ong

od_ Shap&ansninepataw Bie lgnath sl R0BORH PRSI tHmavah AcipRrdls ng
ant onas “ T By Wttt Spblopte RS FnAbERE AN PBARR oF B8 W,

met hod besadefon tliehagmahitpnd@Bdonr Fdrexhiple, preosondectivei film whhdnadtions acessi ng
circuit and the anten 1201 or the Ijke js not particularly limted as

| ong as ﬁnsaf‘tf_ﬁﬁ? Cﬁ%ﬁe&gmf“? e linegr § er@%?@ﬁeﬁ%@h\e Pﬁ‘%n?fﬁi p*&hd the
ant enna. sl!fag)e o SQniplGa fadéh ateAth) AR 18e. t MheaMhFNBA tHe2bhdadskd i Chi p
1200 provided with a signal processing circuit are connected to each other
by. wi r ewhéshdfungtiens dsumpnieone iihgot lihited tvaa linedryshapeaand dlie consluctivepfimmy be
used

o015 UL ELASS LR Bl O Bt B P SO AR s B o0
ani sot r opi & c6aPEEGHH therdof, |ifcomedcitivafl dfarw etk dntelédroMaphetid RAL]
[0044]
FIGS. 13A to 13E each illustrate an example of the shape of the antenna
provided in the antenna circuit 102. For example, as illustrated in FIG. 13A, a layout
20  may be used in which an antenna 1201 is disposed all around a chip 1200 provided with
a signal processing circuit. Alternatively, as illustrated in FIG. 13B, a thin antenna
1203 may be arranged all around a chip 1202 provided with a signal processing circuit.
Further, as illustrated in FIG. 13C, a layout may be used in which an antenna whose
shape is like that of an antenna 1205 for receiving high-frequency electromagnetic
25  waves is disposed for a chip 1204 provided with a signal processing circuit. Moreover,
the shape of an antenna may be arranged like that of an antenna 1207, which is
omnidirectional (can receive signals from any direction) in 180°, with respect to a chip
1206 provided with a signal processing circuit, as illustrated in FIG. 13D. As a further
alternative, as illustrated in FIG. 13E, a layout may be used in which an antenna whose
30  shape is like that of an antenna 1209 with a long rod shape is disposed for a chip 1208
provided with a signal processing circuit. The antenna circuit 102 may be formed by

combination of the antennas with the above shapes.



Further, an appropriate length of the antenna differs depending on the
frequency of a signal to receive. In the case where, for exanple, a
frequencywof200/08259&Hz i s used, the length of the antenn&Cway2002/064898
approximately 60 nm (a half of the wavel ength) or approximately 30 nm (a
gquarter of the wavelength). [0047] In FIG 4, the power supply circuit 112
rectifies an induced voltage, which is generated in the antenna circuit
102, by a diode or the like, and stabilizes the induced voltage with the
use of a citor, thereby adjusting so as to naintain a stable potenti al
havi ng a[@ ain potential difference froma reference potential (a

tential of i 11e), Co G C Ui th
potential of aifgiGserid 1318)a cJld@ARI hb&ok %{\feeﬁ'tﬁg g}lﬁpaltlég)g cggfl% ﬂléém e

foll owi ng operations in accordance with a signal deno

denodul aprayidesi withl a gégnal aracessing coguit ahgOthe sanddnpai 1291 os theu dike ds siot
control Iing input. and oyt put of. data in the menory ciycuyit, 108; oytputting
data to B& C}lféﬂg %%Wl?eglaasﬁ%lpgt e g&t icalé'b? 8a?ﬂlélttﬁ%aﬁ‘¥éetcie’(¥ﬁgk’?w_€ﬁﬁpIthﬁ > and
the |5 keandlie hfght. CIByCving 6. PBAfRLraAbvaNiplE; | tHH ateAnA 8SQAbAY tHel dipi . an

information judging circuit, or the like, in addition to a circuit which
gener at e4200 Proyadad with @ sianalopioresgingheirqyiinare ycoahedted to ead othar bhiewire t he

extr act Qoo Of RuiBbob . RIGEHEGE Sl G B A p Rl Fesipse
sem conducboattabhd tethd @ftehmn 1204, r axtidle tisuniether, thE @hip 1800 can benaaded tsi gnal .
[0049] First, the logic circuit_ 106 receives a power supply voltage, two
types of t@&%ﬁ%é@ﬁgmﬁi Y6 4p% of an apipeitopicpRIGYFAYS B Siegpinnfteriaierred & ond
denogiyl akd gapsi gnal ), and a reset signal which are supplied fromthe anal og
circuit 104. Then, the first denodul ati on signal or the second denodul ation
signal iH046lected by the selector circuit 109 in accordance with the

condition of the waveformof .the first nodul at i sigpal , .whereby a
denodul ati on st G ?Poﬁ?ﬂrﬂ%rlaa%ﬁﬁﬂ aff gﬁe sfFE = a’gﬁ?& al{]qps?fllﬁg r%itgeto be
used is ﬂeg@rnery REd. siglRX to rekbife.denDaielAsd VRerd! R dkapleS G iRAubicytdte. &5 ect or

circuit 109 is transmtted to another circuit included inthe’logic circuit
106, andGhl ismasedy e longthoicthe jantegng anays be ahproxithaelyetl oonGubalbrof dewi ce 100

OBt BRGNP R BRESS,1 0,S, Lect
i ncl uded[0047] he sel ected denodul ation signal is to "reply to the
In FIG. 4, the power supply circuit 112 rectifies an induced voltage, which is
generated in the antenna circuit 102, by a diode or the like, and stabilizes the induced
voltage with the use of a capacitor, thereby adjusting so as to maintain a stable potential
20  having a certain potential difference from a reference potential (a potential of a
reference line).
[0048]
The logic circuit 106 performs the following operations in accordance with a
signal demodulated by the demodulation signal generation circuit 150: analyzing
25  instructions; controlling input and output of data in the memory circuit 108; outputting
data to be transmitted to the outside to the modulation circuit 114; and the like. The
logic circuit 106 preferably includes a decoding circuit, an information judging circuit,
or the like, in addition to a circuit which generates a signal for controlling the memory
circuit 108. Further, the logic circuit 106 may include a circuit which converts part or
30 all of data extracted from the memory circuit 108, which is transmitted from the
semiconductor device 100 to the reader/writer 110, into an encoded signal.
[0049]



reader/witer 110 with data in the menory circuit 108", the data is

obt ai ned by accessing the nenory circuit 108 and transmtted to a

nodul at i omOeDTc32394204. [ 0050] The nenory circuit 108 i RCTUHE®YI/B648LRTOr Y

el ement and stores at |east unique dayg (individual identification
information or the like) in the sem conductor device 100. Witing and
reading of data in the nmenory circuit 108 are controlled by a nenory
control circuit 132 (see FIG 1) included in the logic circuit 106. [0051]
The menory circuit 108 includes one or nore of an organic nenory, a_dynam c
random access Kifforile (agRagircud Woareceivesddpow dcawply yehegey [WoHARES of
ferroel egLL : e e - 2. (ROM
2 pr ogr aceapfusAE SEhAY IF M RHA L S ot TRB o R Ao R (oot
only memand a( RERQNnal anhieh eed sugprilel yiran ahalkinalogr cggustnd@b| eTheaatheofitsy nmenory
(EEPROV),. and a flash nmenory. [0052] An organjc nenor as si npl e,

st r uct ur ePAdylAtiensignal gy Be serrdsmnguiaion steam i Sé&ﬁﬁ%éﬁ s sefecie EFpYSed

bet wegn 3093 ac&}daﬁeﬁmtthy@oﬂ &I &f tht RedvRfdiCof the fﬁﬁ%eﬁfodhga@ et
advantages. One Is that a manufacturing process can be sinpliftied, which

al | ows cedierebgdudemadulatiomesigndh drona dhveaderagrulationt sighaligenemstiemsiyctibta beluce t he
area of the meppry.circuyit and increase Ln capacijor can be real. easily
because 4Gt BRERHIEA | Sein T Proiens st b Sled BrpErerghe hut F

pr ef er ablierh@niiied i anohe BiréuilBIRId¢d fiR thé NESTE MRyt A06CHAd ad GistrucBOP3] As

| ong as the nenory content of the nenory el enent is unique data (individual
i denti fi edi¢hols gindrosarthat dlre samicenduciogalevica H0ReopsEat¢scimnengerdencedwithdbe 100, a
nonvol at i i r i;thout . bej u i i th power
"o it craegF Rl M50 B ekt TR LYa L 196L00e8 PRy SRl 1 071
processi ngeh e cnied obylath heclsdadiif Sietieldeasd dignddatatib@Qignal Btteregly @ thel atile

menory may be used. Particularly in the case of a so-called Bassi ve type in
whi ch” t hecadewivelts gtk Brithggetacie tsomeaory Fircit] 108, Abhiaats PBlamsAOPY | s

pr ef er ablyeelifflinerh S circll 108 h3d HEfAHilON o mBgatiod Yircuh AN-F ewr i tabl e
menory is preferably used to store the unique data In the sem conduct or
devi ce 1Q@50]

15 The memory circuit 108 includes a memory element and stores at least unique

data (individual identification information or the like) in the semiconductor device 100.
Writing and reading of data in the memory circuit 108 are controlled by a memory
control circuit 132 (see FIG. 1) included in the logic circuit 106.

[0051]

20 The memory circuit 108 includes one or more of an organic memory, a
dynamic random access memory (DRAM), a static random access memory (SRAM), a
ferroelectric random access memory (FERAM), a mask read only memory (ROM), a
programmable read only memory (PROM), an electrically programmable read only
memory (EPROM), an electrically erasable programmable read only memory

25 (EEPROM), and a flash memory.

[0052]

An organic memory has a simple structure in which a layer including an
organic compound is interposed between a pair of conductive layers; therefore, it has at
least two advantages. One is that a manufacturing process can be simplified, which

30 allows cost reduction. The other advantage is that it is easy to reduce the area of the
memory circuit and increase in capacitor can be realized easily because a stack which is

easily downsized is used. Therefore, it is preferable to use the organic memory for the



[ 0054] The analog circuit 104 has the denodul ati on signal generation
circuit 150 and the nodulation circuit 114. The denodul ati on si gnal

gener at i omoabrooniei94150 denodul ates and extracts data i nelCudezhod/pe4sise

i nduced voltage which is generated inighe antenna circuit 102. The

nmodul ation circuit 114 transmts | oad nodul ation to the antenna circuit 102
in accordance with a signal fromthe logic circuit 106. [0055] The anal og
circuit 104 in FIG 2 is described in detail with reference to FIG 3. The
analog circuit 104 includes the power supply circuit 112, the first

denodul attEHPTECHRHEF 1Qeneration circuit 201, the second denodul ation signa
generati?@0§ﬂrcuit 202, the nodul ation circuit 204, an input/output portion
206, a first output portion 208, a second output portion 210, a third

out put porti onA21®ngaas ¢ tnheroerypodntguor off de 2detporsinelemanti mpuhiqoer daton 218.

[ 0056] The ,anal ci.rcuit 104 nerates..a power supply voltage first
denodul a&nglﬁ'“giagg%ﬁn%”hﬁé{wc’d’g?f“g’g%dﬁItg‘? ihgﬁ)pgimgﬁaqepﬁgq{%lugo; gg@gé gﬁg’nﬁl from
an oupputnofivdidl Méméfewhithenastsle! Gbbryl Q2tholdBeihp RUHIRUAL Rith JoWLiion 206
is connected to the antenna circuit 102, and receives and transmts a

carri er Wasferablyrsed.i rOn thuothar hask e$ ng2edempoagnmenioeiused inlprogessingi r cui t

bl ocks, and suppligs the r_suppl y.vol t ages thereto. The second output
por t1on JaoRRE % pieRgGhr HE Yoo B A PeT kR R pRBE U Boe
si gnal s tPagicaladly ithRe tiNer of Dsi-palledpBdiveypdlid Wisick aivneatieshductor devisel ect or
circuitl09 included in the logic circuit 106 and outputs the first

denodul atlPBhasneRell. 2 monwolagils MEmETH IS preismbly wyedp 1 Fusthercinongidetion of he

sel eghor gl it i j [ i i he
econd asiefy s ndbRamebld IRtpbf, SIReACRB oS G ore BB BGMCHRAAIHE LS, ogi
circuit &6icondidttarnipuics 10Berei nto a response signal which i s nodul ated by

t he nndul@%hgn circuit 204. The first denodul ati on signal generation
circuit 2 enodul ates a carrier wave whose nodul ation factor is 100 %

and phe SeCOHdTH@HEﬂHé@ﬁbﬁﬂl§iHﬂ@ﬂmgﬁﬂﬁﬂﬁﬁhQEs&&ﬁﬁ&&%mﬁ@@cﬁ&ﬂpdyéahﬁs a
carrier wave whose nodul ation factor is 10 % and a carri er wave whose

nmodul at i ¢e fraedudations cirggit 94 14Not elhehaemaduletjom asignal cigemanation eifciniti 480
o BTk T BTGRP B hebaBb08 Shrh e PR She 5o
[0057]  antenna circuit 102. The modulation circuit 114 transmits load modulation to the
antenna circuit 102 in accordance with a signal from the logic circuit 106.
[0055]
The analog circuit 104 in FIG. 2 is described in detail with reference to FIG. 3.
20  The analog circuit 104 includes the power supply circuit 112, the first demodulation
signal generation circuit 201, the second demodulation signal generation circuit 202, the
modulation circuit 204, an input/output portion 206, a first output portion 208, a second
output portion 210, a third output portion 212, a fourth output portion 214, and an input
portion 218.
25  [0056]

The analog circuit 104 generates a power supply voltage, a first demodulation
signal, a second demodulation signal, and a reset signal from an output signal of the
antenna circuit 102. The input/output portion 206 is connected to the antenna circuit
102, and receives and transmits a carrier wave. The first output portion 208 is

30  connected to all the circuit blocks, and supplies the power supply voltages thereto.
The second output portion 210 is connected to all the circuit blocks, and supplies the

reset signals thereto. The third output portion 212 is connected to the selector circuit



The logic circuit 106 of FIG 2 will be described in detail with reference
to FIG 1. The logic circuit 106 includes the selector circuit 109, a
control cWwocoig031®1, and the nenory control circuit 132PCrO8ZBY/064898
denodul ati on signal (hereinafter alsojfeferred to as a first denodul ation
signal) fromthe first denodul ation signal generation circuit 201 and a
denodul ati on signal (hereinafter also referred to as a second denodul ati on
signal) fromthe second denodul ati on signal generation circuit 202 are

input to the selector circuit 109, The selector circuit 109 is controlled
by the cdéf? detludadriafhe laga cirpyip 496 aad Sufraes thenfinst demodygianesignalor TBE r cui t
109 sele ! i f t i gpnal
gener at i oyt PpACHBAH 214 RPodiyEhal, ) el chicih 105 TRANA e 06
denodul atirouwit 40greall @emes ah¢ cecondr damddul@idn sigichl.ouThe tisputt lpertsel 8t8 asl
denodul ati on signal to the con | circuit 131. [0059] The nmor.y. control
circuit taBnegiefeioatiadogis %‘Efﬂ‘ﬂteiéf’?sqn&n]é‘ﬂ’ufsnthﬁ’f?é‘ﬁ? da BTt HE V(‘élﬂ\ﬁ/lbll% (EN)

si gnak WpldeRaked bg@w ndodQIbRGIERR 02!  GhE Gt dehiddul A Hbhdl ?%n&"éﬁ@nt o the

t
menory circuit 108 and reads data fromthe nmenory circuit 108 through an
addr ess kirodt 2DDABModTlates condmiel waive cwlidse IBddgativer fices ia 10g%aland chbe

transmtted to the mpdul ationcircuit 204 | ccordance with data  obtained
by access$?59gdidsaoniaiey sl gEmeraf 9, ciicHit A9 ffwsfugé%ea CYHEF Jiaveiwhose t 131

gener at e%@ﬂlaﬁ%@?ﬁorﬁiﬁ% 9% L 2lcaaf! AL %g%e fgrlggﬁﬁti&f‘ﬁag{ﬁ? {00 SONtNGRE

circuit e control circuit 1 I nCc e a decode circuit
whi ch dedlodasegiistodeinmdiy b dimiten crcginadr the bke tiag beiadded thenright padecot the gnal

generation circuit 201 or the denodul ati on signal fromthe seco

dermodtil afPYRe glirawa1024918 PEIeL 0 6tﬁg ¢ tii qPerson o e SemisAngBEIOE A At {bq\z\/ni ch

encodes f@jﬁ]obt ained fromthe nmenory circuit 108. In addition, the control
3

circuit 1 fmay include an information judging circuit which anal yzes and

j udges an i nst ThetdggncitquitaddémidaGczwill bé dedeeibelbinpdbtdibwih refexgned to Hlbe

i nformati,onj udgi.ng ci.rcui.t av cycli.c..edundancy ch in CRO)

Funct i on i e T i R Eefof M Ci0o S ARG TSE AR e
memory control circuit 132.

15 [0058]

A demodulation signal (hereinafter also referred to as a first demodulation
signal) from the first demodulation signal generation circuit 201 and a demodulation
signal (hereinafter also referred to as a second demodulation signal) from the second
demodulation signal generation circuit 202 are input to the selector circuit 109. The

20  selector circuit 109 is controlled by the control circuit 131 through a selection line.
The selector circuit 109 selects the demodulation signal from the first demodulation
signal generation circuit 201 or the demodulation signal from the second demodulation
signal generation circuit 202, and outputs the selected demodulation signal to the
control circuit 131.

25 [0059]

The memory control circuit 132 generates an address signal in accordance with
an enable (EN) signal which is input from the control circuit 131, and writes data to the
memory circuit 108 and reads data from the memory circuit 108 through an address
line.

30 [0060]

The control circuit 131 generates a signal to be transmitted to the modulation



[ 0062] An operation of the logic circuit 106 of FIG 1 is described bel ow.
The selector circuit 109 is controlled by the control circuit 131 so as to
sel ect thwodemadesoati on signal fromthe first denodul at iPOm/JB209NEE4898
generation circuit 201 or the denodul agi on signal fromthe second

denodul ati on signal generation circuit 202. "H GH' in describing the
operation bel ow represents a state that the selector circuit 109 is
controlled so as to select the denodul ation signal fromthe first

denodul ation., sj.gnal generation circuit 201. "LOW, in descrjbing the

oper at i off"f&t 29/‘9 r‘%ﬁ?%é‘gaﬂf%wétg gﬂ ebtamed by pecessing thomemory girqui 5. | dn

contr ol | edd@@nathet @nf6l Sfduitt 1191 SaERAd & LRMIS| i t ;

denodul ation signal generation Circuit 202. fg%gg%lgwgﬁdtﬂgpég%p@ggauct or
devi ce 1@eeneatysostroleitguit 333e where the sem conductor device 100 is operat ed
by a mag?gqé]ﬁ field that is generated by the reader/witer 110, the control
circuit s fixed to LOW and the sem conductor device 100 receives a
si gnab from t h@he ecaedl bircihieri3ilthayNexstude Wb eRcddee crall aNREH cleesdedeytce 100
receives an end of frame (hereinafter referred to as EOF) signal which

i ndi cat esemgdwation sigralofromnthe st demodHationosigral ezeneration /oiwchit €01 orohe t he

control gi Pt 13 0, | the EOF.signal is
tarted Gemollaidrigh A ofedbi uRRRRA b e B UG BB Pt e o
si gnal r encllesimuiiwhich anebdes, datshebtainnd frohc theandoryircul 1881 In0add@ivn, and t he
sem conduyct or dEvi ce ié)o recgei v&s a.signal frogmthe reader/witer 110.
[0065] HEecondiol eireyit 13k pay pgluds am dnfpimatigngudging cirepit whichanatyzen and
transen Sgidyes Gh ASriedon ShaR@brdihdd) wAHC R dREodRNES WASe W UnlARod act o
is 100 % and the transm ssion of an ECF signal wth~a carrier wave whose
nmodul at i drfgingeituitimaylinvecn opkaraduedECF checking (CROsEmnotietuvhich ddenftifies or i s

100 %i s tted by the reader/witer 110, a period which is sandw ched
R

bet ween fH& 1%){161&8{. transmtted fromthe reader/witer 110 and t he next

ECF si gngdosiper ei nafter the period is referred to as a slot) needs standard

response tinme (corresponds to a period which is necessary for response from
t he seni conduc{*8r ORfEtICReOf) ¢ lqglic sirgpis. 16nef Figy 1He dsséréredhbeiow. witke t he

Egr:i g%guﬁél%%@fzﬁcﬂ? dl"d9afsi g&t;(ﬁfésiof)yi the 190n%°0& SCil:[C{lﬁ nfﬂ tsgegs t(g hs%lescl %e needs a
demodulation signal from the first demodulation signal generation circuit 201 or the
demodulation signal from the second demodulation signal generation circuit 202.
“HIGH” in describing the operation below represents a state that the selector circuit 109
is controlled so as to select the demodulation signal from the first demodulation signal

20  generation circuit 201. “LOW?™ in describing the operation below represents a state
that the selector circuit 109 is controlled so as to select the demodulation signal from the
second demodulation signal generation circuit 202.

[0063]
When the semiconductor device 100 exists in a range where the semiconductor

25  device 100 is operated by a magnetic field that is generated by the reader/writer 110, the
control circuit 131 is fixed to LOW, and the semiconductor device 100 receives a signal
from the reader/writer 110. Next, when the semiconductor device 100 receives an end
of frame (hereinafter referred to as EOF) signal which indicates termination of an
instruction from the reader/writer 110, the control circuit 131 is set to HIGH, and

30  counting of the EOF signal is started using a reference clock.

[0064]

Next, when a count value of the EOF signal reaches a given value, the control



necessary for transm ssion of a start of frane (also referred to as SOF)
signal (the period corresponds to a period which is necessary for part of
response woaemodsessgemni conduct or devi ce 100) plus 323.3 meT/JpU0®64489het her
the count value of the EOF signal reaghpes the given value is determ ned by
measur enent of the standard response tinme. During the standard response
time, a signal of the first denodul ation signal generation circuit 201 is
sel ected. Accordingly, even when a transm ssion signal (response signal of
t he sem conduct or device_100) fromthe sem conductor device 100 to_the

r eader / weitewt 135 & set to bOYY,\asd th seopeonsysios davige 460 regeivee a signpl frpmghe
transm s§éag@r/§,&@é}qpo_i s not denodul ated again. In addition, even when
transm ssion signals fromthe other cards (chips) are received by the

sem condy@dasq device 100, the transmi ssion signals are not denodul ated by

t he second de ul ati op signal generatio ircuit (or, the first

denodul ati on g?%FFaISPﬁ%ﬁ%ar"é’gf‘ 8h S%P&Eﬂ? 3¢ ‘%féref‘ﬁ etﬁf‘fe%’érth%gﬁ?ffm%sl%f)f fBr wave
whosex nmo | : i i i: } r Faﬂﬁm' :

r eade?/ \Aﬁéjtfggrlg%%a% lagégé%%lsgégr% Tﬁ)g}“@%&%ﬁ%@%@??ﬂd%gﬁ%ﬁ&tﬁﬂi on 13?18%a|

gener at i ofn afii EORisigndD ¥vith[ £ Qfxtier AMalve rwhdie mdduldhdfacies pOM8 %) | Whentthe si gnal
of the second denodul ation signal generation circuit 202 is selected until

t he next E&dFsighadiose snadglagiog seriesis (AR e if sasmiitaddhy Bevpadst/vaiter et ef or e,

both the carriet \ e odul ati ctar, | % and, t he .carr.jer wave
whose. modda P EYER BRin e abr U S g ekl
reader/ wiil0 ehd1the ean BOF digfald@eadidter [tDO pBliod\ss deBaed heds abelvs), ndelde

sem conduct or device of this enbodi nent i ncl udes the first denodul ation
si gndf gétsadarditeyponss tppet(comaspapdscle aiperRSLIVAIcRdS geeespary pr 1gspens

gnd? e B Bllvaiceds acearry _
cirourt J07p bR dledtod MhcRan g, CORME M RANSERR A", ¢ 1o

circuit a carri'er wave

% and a &adiokd efiodi@Rn\Waese BDMUPALY eandakled) tHeSsld0Bedds ribevhieRiis
circuit 106 which selects the denodul ati on signal fromthe first

derpdul apresssasy ferdrangaissioataf ertagt ofdftame s referiefl éo aehglbsigndl dhepegadl from
the sec °?9¥%§§R§sﬁj8§4¢ petlbd Wik s  AR0GRA] o Padt of %ghans%%m Tﬁ‘eese%m%nﬁgtgg“ or

device o nent can e carrier wave
nmoduligt i @gvit@ed®phis32BiPud@nd the carrier wave whose nodul ation factor is

10 %
[0066]

Whether the count value of the EOF signal reaches the given value is
determined by measurement of the standard response time. During the standard
response time, a signal of the first demodulation signal generation circuit 201 is selected.

20  Accordingly, even when a transmission signal (response signal of the semiconductor
device 100) from the semiconductor device 100 to the reader/writer 110 is received by
the semiconductor device 100, the transmission signal is not demodulated again. In
addition, even when transmission signals from the other cards (chips) are received by
the semiconductor device 100, the transmission signals are not demodulated by the

25  second demodulation signal generation circuit (or the first demodulation signal
generation circuit). On the other hand, a carrier wave whose modulation factor is 100
%, which is transmitted from the reader/writer 110, can be demodulated by the first
demodulation signal generation circuit 201.

[0067]
30 After the standard response time, the signal of the second demodulation signal

generation circuit 202 is selected until the next EOF signal is received by the



[0069] In addition, when the antenna circuit 102 transmts a signal to the
reader/witer 110, a signal denodulated in the first denodul ati on signa
gener at i omocproa3ei94201 i s sel ected, and when the ant enn&CTiIPZOP/D648EK
receives a signal fromthe reader/wipgr 110, a signal denodulated in the
second denodul ati on signal generation circuit 202 is sel ected. Therefore,
even when the sem conductor device 100 receives a transm ssion signal to
the reader/witer 110, the transm ssion signal is not denodul ated again, so
that the operation of . the sem conductor device 100 is not hindered by the
transni sSEBiFoBusien devigg L00. | Thexsborghath they casremyatswhpsearodHa i aelrO8nduct or
device 1 b ed,. r A ] or

mal £ unct fony v S e Grgra o Mo iR 2100 ATREN G, HhRBIMEN, DY

and r eceifigdtheQeairtiwiritemiDian bedeabdusteder . [0070] In addition, when the
antenna circuit 102 transmts a signal to the reader/witer 110, the signal
dermodul atl@P8ln the first denodul ation si gnal generation circuit 201 is

sel ecged, and %gfésc%r[%d%wé‘@ﬁe %ﬁiSdlﬂdhct%PaexFiS& %?s%ﬁ‘bo?h%@ﬁtﬁl)ig%l?@é@ the

reader/writer si gndl  denodul ated Tn the secon ation signa
gener at i dirstcdencaduiatidi?sipsal sganertiod. cirfthir 2(flomichedemoduiatth @ caser whaeee t here

is aplurality of cards (or chi%?) other than a card on which the .
seni condUPoss medylatian fagfos & e dbe sacerd dempdelation signalegeneption ¢Hguitar d) in

gener ot ety b pRRRIRLY R Rk T n TRk, |0 B9 1 b ey

cards ar evavetwiigenasduddiRal RYLR iNhen %,hadt thansgicsEican WeOWRIch selettsr@eei ved
by the one card. Thus, the one card can be prevented from bei ng di sabl ed or
I

mal f dBct idemiodgatiens sigaal femothkdiirst deraedulatinar sipyal zeneration cheuis 28b| gy the
transmtt .recel e I 1 - [871 te
that in td%gm@gg%&wﬁlg{?%%%%éea%goé%g%é$ aetioglﬂsggl{éﬁa e}%ionc%%&t 2:62 a]TP glgge
wher e a Gamitohductpateaicechfllis @nibddiitdnt cad dehddilh@tbotisthgafiatveseyhdsbe
reader/witer 110, the control circuit 131 may have a function of selecting
a si gnal nrduiatien §acierris 10@ fous te camics wgnawhgeavapdulation fartoe is 10 202, [ 0072]

An exarrpl[go(%ﬁ the structure of the power supply circuit 112 of FIG 3 w |
be descrirbed"with reference to FIG 4. The power supply circuit 112
inclugdes a fir &t addition, when the antenna circuit 102 transmits a signal to the reader/writer

110, a signal demodulated in the first demodulation signal generation circuit 201 is
selected, and when the antenna circuit 102 receives a signal from the reader/writer 110,
a signal demodulated in the second demodulation signal generation circuit 202 is
selected. Therefore, even when the semiconductor device 100 receives a transmission
20  signal to the reader/writer 110, the transmission signal is not demodulated again, so that
the operation of the semiconductor device 100 is not hindered by the transmission signal.
Thus, in the card (or chip) on which the semiconductor device 100 is mounted, the card
can be prevented from being disabled or malfunctioning due to the card itself, and data
can be stably transmitted and received to and from the reader/writer.
25 [0070]
In addition, when the antenna circuit 102 transmits a signal to the reader/writer
110, the signal demodulated in the first demodulation signal generation circuit 201 is
selected, and when the antenna circuit 102 receives a signal from the reader/writer 110,
the signal demodulated in the second demodulation signal generation circuit 202 is
30 selected. Therefore, even in the case where there is a plurality of cards (or chips) other

than a card on which the semiconductor device 100 is mounted (hereinafter referred to



capacitor 300, a rectification portion 302 provided with two diodes, a
snoot hi ng capacitor 304, and a delay circuit 306 provided with a resistor
and a capaoizdmr0325Phe power supply circuit 112 snoot hes Phe/Jeipoe48ss gnal
fromthe antenna circuit 102 and genepgates the power supply voltage and the
reset signal of the logic circuit. The power supply voltage is adjusted so
as to have a stable potential having a certain potential difference froma
reference potential (a potential of a reference line). [0073] The

nmodul ation circuit 204 nodul ates a carrjer wave transmtted fromthe

reader / whf 08¢ ) inrp FOESrubete dhaionn cardisyprAratafhibyha imegatip dield thinit he

| ogic ci %%Hréltﬁ&%? thé‘@gaéltgfr{o%gﬁ(fpa%l% ?raﬁﬁﬁi@ﬁpﬁ Si egzlhﬂ m!Be Wffer %{ngé{%g ot cui t

102. [00 irst i on si eratron circuit
denodul atlemodiditad iened wiled thentranshi&idn sﬁgi{als ag:nmbewasthb;u tledonencaadh | ﬁﬁwc ed

vol t age ichis rated in the ante cuit 102.. The sec
dem)dgl améo?f‘es‘fa@%g?n %ﬁéervﬁ{‘ﬁear’fr%? P@lﬂgtdl?%?dlo%r alfvagtiouing fug tPﬁB‘F GH&l in a
100 % ASKarL, tfledntod 1Y d8fshite@ at@ @ WS hENBdm WY f@ﬁd@yﬁrﬂef‘d uded

in an induc€ vo?tage which is”generated in the antenna circuit 102
[ 0075] Anl#gkanpl e of the structure of the first denpdul ati on signal
generatif&gﬁ' rcuit 201 of FIG 3 wll be described with reference to FIG
5. The f denodul ati on signal generation circuit 201 includes the input

portion 400, t N@teaHatdHthdeist wWhrekhbre it fer diffeht éﬂr@g& 4@ .in bhengeesiane di ode
406, the first resistor 408, the second resistor 4 the first capacitor

402, theasarbisdopeagied Py or magueticafieldtthat lsmen@rat@édattheoneadpmvmpoé%]t The
| nput poy &&tgﬁ cﬁfQQ {h%g hGGd &ﬁmcﬁﬂlggfse?&%n Céh ﬁlﬁtse&)%ﬂ lntoﬁ 1a§1§ The

ot her end apaci IS CO o an ano e first
di ode 4041gaﬁlcgeae1faabxh01d@1m:toz. he second di ode 406. A cathode of the first
di ode 404 is_connected to each of one ends of the first resistor 408, the
second cé(ﬁy@ﬂtor 410, and the second resistor 412. The other end of the

second resi st opy %m?& &pme%&haqmt&fﬁae o%f’ @épbtr becdibi{#of RES (Al bé14 and

the output portion 416. Further, an an he second di ode 406, each of
t he ot hedesentied ofith hferencesto TEGI 4t oifhel@:@wet lseppigmu:dltcblﬁamchmlles zalﬁrstand t he

thir 95 Caggpcalc}tgrr 36&,421 arregtlfc catlgg Clgorgon %03 }Brec'\)illec{eg \with P % eg}old%é zg (}oth L0077]
capacitor 304, and a delay circuit 306 provided with a resistor and a capacitor. The
power supply circuit 112 smoothes the output signal from the antenna circuit 102 and
generates the power supply voltage and the reset signal of the logic circuit. The power
supply voltage is adjusted so as to have a stable potential having a certain potential
20  difference from a reference potential (a potential of a reference line).
[0073]

The modulation circuit 204 modulates a carrier wave transmitted from the
reader/writer 110 in accordance with a signal which is output from the logic circuit 106,
and transmits a response signal to the antenna circuit 102.

25  [0074]

The first demodulation signal generation circuit 201 demodulates data included
in a 100 % ASK signal included in an induced voltage which is generated in the antenna
circuit 102. The second demodulation signal generation circuit 202 demodulates data
included in a 100 % ASK signal and data included in a 10 % ASK signal which are

30  included in an induced voltage which is generated in the antenna circuit 102.

[0075]



An exanpl e of the structure of the second denodul ati on signal generation
circuit 202 of FIG 3 will be described with reference to FIG 6. Note that
FIGS. 7AwWO0208/038996. 9, and FIG 10 are also referred t®CrTorP20esendgti on.
The second denodul ati on signal generation circuit 202 includes an input
portion 500, an output portion 514, a first denodulation circuit 502, a
second denodul ation circuit 504, a first bias circuit 506, a second bias
circuit 508, a conparator 510, and an anal og buffer circuit 512. Al though

an exanpl e of these circuit configurati.ons, prqvjded n the second .

denodul at i on siAdln?fla_nﬁ’_ %%ﬁigfisﬁﬁ&b‘fer t%f‘ fﬁ%feﬁg’%ﬂi«é‘ge’ﬂ ﬂ%‘ﬂlt BRcTion Hrcutt

embodi meny1 ios FIGL3 Willthd @Bclised With FTbleavd RFIGESC TR HRP deIhQ&lﬁﬂanshgndl nput

portion 500 of the second denodul ati on si gnal %eneratl on circuit 202 is
t

connect e@eReatign cisgit 2Qoincludes EE0inpht portion ¥PEt the et [pattiam4 16, teafitst 502 and

an i nput el fy 1 nd.. dul gtsbon circuit .504. oyt put
portion gil%gleéﬂfo 8t ng?sg ?O%gtélgcgen%@lcﬂ%éet ?"gsﬁpe%%s*rj"ég‘:”? ’ @Bfe?oéllécr(%ﬂﬁt&f%@%%ﬁéﬁ i nput
porti®n 8o8Mitof 402) ehef detid dapacitod 4 0uind thOhirdanpacidr Wi put portion 636 of

t he secog&gdirmdul ation circuit 504 is connected to an input portion 800B
of the s Qd bias circuit 508. An out put portion 808A of the first bias
circuit 506 is : : £ i I f o] [ at or
510, and an out Eﬁ‘?ﬂg’;ﬂ??%ﬁh%@é gérﬁ'{eﬁ{eeaEgégﬁgﬁipg@egﬁg&a&fwﬁ%gﬁsn@gﬁnect ed
t o a secotidr empof thpdirsticapacddd BOD s ¢dnaectedrpoancdnode ol the 3t diatipuds pad &1 on 912
of the conpar at 510 i.s.connected to the output, portion 514 of the second
denodul af%ﬂ %7 8Fecé’8ﬂzf%i4@§' ct ‘Ef‘fhotde?gﬁ!e fEréb‘SFg% it 3 qoﬁa?Ct?qwa ek st
demogyl abf Bhe ehdsColl the TRG RS0l BO3 SEHE ABEHnH LIPS o U ONarfdd {h@lé'e{:c%ﬁgrgiiétrogn d a

included in the second denpdul ation signal generation circui
pol ari t y4b2. ellexcothir erd ghshic sheand ubsisted41tist ennkéted tto dmevmhd| eft therthicd r cui t

502 is o i.fe that o | ectri i denodu) ated in the.secopnd
derpdul a?&%ﬁh@i ?fcéﬁl Bé?}l&flgag&onl\@ti %ﬁ%%ert Ao ay p(lfttgfjﬁ?(fqn ﬁh%%f t he
conpar at eachSdfGhamther Redoft 1 tirPofekisR 464,4hekedone capsaidd 4460Bfihathigd Si gnal
generation cjrcuit 202 are preferably connected to each other through an

anal og bfAmREloTA A s comeoted o a refersnepatentiah(Yasls. 6. As the anal og buff er

circyjt 712 source follower circuit, a conmon source anplifier circuit,
a constaht current circuit, and the |ike can be given. Noise can be renoved
nor e An example of the structure of the second demodulation signal generation

circuit 202 of FIG. 3 will be described with reference to FIG. 6. Note that FIGS. 7A to
7E, FIG. 9, and FIG. 10 are also referred to for description. The second demodulation
signal generation circuit 202 includes an input portion 500, an output portion 514, a first

20  demodulation circuit 502, a second demodulation circuit 504, a first bias circuit 506, a
second bias circuit 508, a comparator 510, and an analog buffer circuit 512. Although
an example of these circuit configurations provided in the second demodulation signal
generation circuit 202 is described below, this embodiment is not limited to the
following description.

25  [0078]

The input portion 500 of the second demodulation signal generation circuit 202
is connected to an input portion 600 of the first demodulation circuit 502 and an input
portion 620 of the second demodulation circuit 504. An output portion 616 of the first
demodulation circuit 502 is connected to an input portion 800A of the first bias circuit

30 506, and an output portion 636 of the second demodulation circuit 504 is connected to
an input portion 800B of the second bias circuit 508. An output portion 808A of the

first bias circuit 506 is connected to a first input portion 900A of the comparator 510,



effectively and a denodul ati on signal can be generated stably by providing
the anal og buffer circuit 512. [0081] FIGS. 7A to 7E each illustrate an
exanpl e ovoaosrm3esdtur e of a denodul ation circuit which PsTUBBMY/EGI8ERACHh Of
the first denodul ation circuit 502 and3the second denodul ation circuit 504
of FIG 6. FIG 7A illustrates the first denodul ation circuit 502. The
first denodulation circuit 502 includes the input portion 600, the output
portion 616, a first diode 604, a second diode 606, a first resistor 608, a

second resistor, 612, a first capacitar. 602, . econd capacitor 10, and a
thira capitab sriacrpnsRsh of iEERmd iR oRGe Srnec R e e ce@ae. eng
of the f'gbﬁloncmbit BE BparaldtS 10t N ARt PortidiLoT2 bBihe CRRFAIHGA 51008 1S

connected to an anode of the first diode 604 and a cat hode of the second

di ode 60&onpEctsdlt thothe oftpuheoftionsd14dioddee Geppnid sdemathubationdsipual egeplratibnone
ends of tch§ %q@t resi stor 608, the second capacitor 610, and the second
resi stor 612" ie other end of the second resistor 612 is connected to one
end of theord)ird capacitor 614 and the output portion 616. Further, an
anode of the second di ode 606, each of the other ends of the first resistor

608, the secondVoteikati therfingh demadlatione cirpyit $OBpand ther sewond gemodgletiert ed t o

a refere . P V I: he .

Germdul atioReans B BlipgdPinne S M Bladoh LEbd Meh R0 HGEAE MM Acs (he
i nput pompblacity 626lectribasignat fethoquddted anteIast denfoduddtionti ahdeitGD2,is apgmitond

di ode 626, .a fjirst resistor 628, a second sistor, 632, a first capacitor
622, a sé%gﬁﬂot%{ﬁ‘ﬁ{:‘? F’@Palégfﬁ?‘)délﬁ‘éeddntthﬁ ?eﬁo%‘ggeéﬁ‘i’({"g?tlogﬂr.c“#ﬁg‘li nput portion
620 g C ted to one end of the first capacitor 622. The other end of
the first capacitor 622 is connected to a cathode of the first diode 624

and an anode oNotthat theqndpwdipod®nc2B. ofAthe anmgeratdr %10enflithe buipubperti6R4 i s
connecte o.each of . qne ds of. the first resis 628, .t second

capact t o 36T 0, B0BafAle Y sigred Eapéraion EECHH wR Teiarlly SR8 ond
resistor t®3dch sthHeP MABEEIEAnt MaBeb R ddfcult B2t &Y NIRsEARAGH FIG, 634 A3nglet he

out put portion 636. Further, a cathode of the second di ode 626, each of the

ot her end@salpg bufer qifcud 5121 50res folower ¢irmuits @ comtop spuist palifigucirauiidat he
thirds Caegﬁzgt&nqrcu%ﬁt Urkuit,CRIF ?ﬁeeﬂké Lafl lgeefggzreﬁ.ncﬁlopsgt et i)glrm%@é& erQ 084]
effectively and a demodulation signal can be generated stably by providing the analog
buffer circuit 512.
[0081]
FIGS. 7A to 7E each illustrate an example of a structure of a demodulation
20  circuit which is used as each of the first demodulation circuit 502 and the second
demodulation circuit 504 of FIG. 6. FIG. 7A illustrates the first demodulation circuit
502. The first demodulation circuit 502 includes the input portion 600, the output
portion 616, a first diode 604, a second diode 606, a first resistor 608, a second resistor
612, a first capacitor 602, a second capacitor 610, and a third capacitor 614.
25  [0082]
The input portion 600 is connected to one end of the first capacitor 602. The
other end of the first capacitor 602 is connected to an anode of the first diode 604 and a
cathode of the second diode 606. A cathode of the first diode 604 is connected to each
of one ends of the first resistor 608, the second capacitor 610, and the second resistor
30  612. The other end of the second resistor 612 is connected to one end of the third
capacitor 614 and the output portion 616. Further, an anode of the second diode 606,
each of the other ends of the first resistor 608, the second capacitor 610, and the third



The first diode 604 and the second diode 606 of FIG 7A, and the first
di ode 624 and the second diode 626 of FIG 7B nay be fornmed of
di ode- cormochwd3TPIs. [0085] A diode illustrated i n Fl GPCTAIP20@9/064898

di ode- connected n-channel TFT illustrated in FIG 7D, and a di ode-connected
p-channel TFT illustrated in FIG 7E are equivalent as a circuit. FIGS. 8A
and 8B each illustrate an exanple in which a circuit 618, which is part of
the first denpdul ation circuit 502, illustrated in FIG 7Ais fornmed using
any of the TETs IIustrat in E, Simlarly, FIGS 8C and 8D
each il | GERACYPLOL: rgggl}&ﬂcgi%itﬂa\mﬂegeﬁcgp(?filﬁbﬂ( $38, which is part of the
second d lation circuit 504, illustrated in FIG 7B is fornmed using any

of the TFTs illustrated in FIGS. 7D and 7E. [0086] In the circuit
illustrated i nFE. G738AllusﬁratﬁﬁaﬂweISCCDH¢sd€mQ)dldai@bn7GC2fCaﬂ eS%ed The second

di ode-co d.TFTs i nnel TFTs
0a ong apaeafa feult Sof Bkl fittihpls Pt B3 And RulbltbortiPh B L8 ot ed 1 1
FI G B8C, divdehenanel sddohd di6& &D6, 4 asfRisuicd2sa decnld- £oRReB3R alfiks. | n

the circuit |IIustrat ed in FIG 8D, p-channel TFTs 712 and 714 are used as

di ode- coRfRASHRII03% s secppd grpaHer £30; sﬂtndope HELPaRacter €34 cUihe ipyt peTtion he

dd I t t
ci rout t s T SPRLld bt bud O BREDREME LY GRENAG A0 Ay
denmodul atamgitei 622liid cofiizctedviong chthede bf ¢he firsh IBodd 624 tandtadcaniode Eithe 8A and
FI G 50 R ONHEAD. obnaneds pf e Hs e S B roBIitt o Sobohers o ohe
circypt Gl fegﬁfcﬁ%bgdthb@e&ln@c 18P 834, Qﬁd%ﬁ&%@n@%ﬁ%léﬁ' OfhEbfifeli t 504

having the circuit 638 illustrated in FIG 8C may be used. Al ternatively,
t he firsendiehthd steumidaesistor 632 is c@ﬁﬂectmlvtpmgetené o theabird cg&@itol 63fsandethed i n

FIG 8B an he se dul atj iLrcuit 4 havin he cirgcuit .638

i |l ust raf)gtdu ROIEP géD ﬁ’é@ fé(b‘{] Ogrﬂéef 9B gmdf’%ék’c‘i%éﬁ?fh BT st r at ed
in FIG 8Aths finiedsibr §28¢ tihd k&dondeiapationtd3on afd rtke! ithird @dpackBel 6BHearsi r cui t

638 illustrated in FIG 8Cis used for the second denodul ation circuit 504.

In gener&‘lmneé@ﬂm arefersncepotantél4Msdl TFT have higher nobility than those of

Ir&j FT. Therefore, n-channel TFTs are used for all TFTs incl uded
|n t e fi rst denodul ation circuit 502 and the second denodul ation circuit
504, so that oWh¢ @rdtaliodee6dd nidilzescodnd diode€ 606 W RIGCAA, bRl thaplisy édde

624 and the second diode 626 of FIG. 7B may be formed of diode-connected TFTs.
[0085]
A diode illustrated in FIG. 7C, a diode-connected n-channel TFT illustrated in
20  FIG. 7D, and a diode-connected p-channel TFT illustrated in FIG. 7E are equivalent as a
circuit. FIGS. 8A and 8B each illustrate an example in which a circuit 618, which is
part of the first demodulation circuit 502, illustrated in FIG. 7A is formed using any of
the TFTs illustrated in FIGS. 7D and 7E. Similarly, FIGS. 8C and 8D each illustrate
an example in which a circuit 638, which is part of the second demodulation circuit 504,
25  illustrated in FIG. 7B is formed using any of the TFTs illustrated in FIGS. 7D and 7E.
[0086]
In the circuit illustrated in FIG. 8A, n-channel TFTs 700 and 702 are used as
diode-connected TFTs. In the circuit illustrated in FIG. 8B, p-channel TFTs 704 and
706 are used as diode-connected TFTs. In the circuit illustrated in FIG. 8C, n-channel
30 TFTs 708 and 710 are used as diode-connected TFTs. In the circuit illustrated in FIG.
8D, p-channel TFTs 712 and 714 are used as diode-connected TFTs.
[0087]



[0088] The first capacitor 602 illustrated in FIG 7A (or the first
capacitor 622 illustrated in FIG 7B) conpensates center of a wave

anpl i t udewQaoroaf3esoence |ine). The first resistor 608 (oPCTHR2009/PGIBIF €Si St Or
628) makes a constant current flow ngghrough a point b\ (or a point b2).
Further, the second capacitor 610 (or the second capacitor 630) is provided
to snooth a waveform The resistivity of the first resistor 608 (or the
first resistor 628) is adjusted as appropriate depending on the degree of
el ectrostatic capacitance of the second capacitor 610 Cg]tlr t he second

capaci t or 630)Thenfiesh dteh@dulegpstcmw p0afandrhe fspeand demedaionsgruito04 he

first re3|§/ O;foxélg(sd)bsysg m 1nat1 n 8{@ 14 UG fll%ls{r;ﬁg&”ﬁ?g %W%ﬁg glcgge 606

resisti V]i’nla enomanon O he seco
(or the s8e¢oBD. dmeeuﬁ?&}ndaﬁmubﬁ mrbthUSOZ hmngﬁmcmnﬂlmsonumt/adaa RIGes not

operate normal ly. Furthernore, the second resistor 2%21 (S the
resi st or 84309 therfgcendedamndulption sirevif 604 Baving the qinquit 6P Afpsiaisd i £ @?%824)
f unCth'] Onﬁng? bg ds? didfie gliétlcfeﬁfodmhs cfr X&> h?wﬂ% ol SF GRUGRCuSSARPRENT - |

[ 008 stra es an exa astruc ure of the first bias
circuit BB Sand the seemuhdelhbcaﬂatmnr cmmuﬁt FoShaing-tl@. cignit/A38f blustzated s

circuit |IIustrated in 9, an,i ut.por her ei.naf.t ef.erred to as
the i npuFIGots Ay %0‘)‘5@4: C‘%élt‘?r{‘?'nsvlelybln]g"shgq ‘i"tl}fq%u lﬁnt%@“ftn%{%t L?)%W itSh 8ooB

in a Secﬁ%nbéif%sﬂﬁlkﬁ%ﬂ tia FIS. S19ANEHEskchAd ABR0BME:O cRcEABBS hhdihg the
(hereinarter referred to as a capacitor 802A in the first bias circuit and

a capaC| tipeuiBEEBBllisiratdrbinddCo R nhayake wsedc uPIeferahiblethétcﬁélﬂlt ehdillystratpd in

" of oft eaFl SARIRRS Fitnr Bufi b tbal cROHRa0h Pa b FheliEmEhRhuldRsE! 7 B

resi st or FR§AR iidudedefos ehd Betoll Alendiatbh kiraii€l 584.S eppehetals catiors of an
(hereinafter referred to as a second resistor 806A in the flrst i as

circuit ashannek ddghdave diighesr mabiity ithan; Hose fop d-Bhapgieliltdy; (Bherelors, i s
connect eg é:h%u%gT?ﬁée Rxlféf[usg{l) [jf(é) ? APTFREREILRE] he rfﬁéte(fehﬁﬁilufaﬁoﬁ%;lﬂ:ﬁ? SQULRYL

portion irs ias circuit and the output portion 808B in the
second btlﬁsseemxdelemc)duldfm citchir50dnsh tifat bjmaiﬁmrr ptrforemins¢ of thescicuithemt ed to a
power Epl y potential (VDD) and the other end of the second resistor is
connb‘%te C {BPIVedf er ence potential (Vss)- [0090] The capacitor isolates the
i nput pog g galvanically fromthe power supply potential to which the
first Istor is connected.

The first capacitor 602 illustrated in FIG. 7A (or the first capacitor 622

illustrated in FIG. 7B) compensates center of a wave amplitude (a reference line). The
first resistor 608 (or the first resistor 628) makes a constant current flowing through a
20 point b1 (or a point b2). Further, the second capacitor 610 (or the second capacitor
630) is provided to smooth a waveform. The resistivity of the first resistor 608 (or the
first resistor 628) is adjusted as appropriate depending on the degree of electrostatic
capacitance of the second capacitor 610 (or the second capacitor 630). When the
resistivity of the first resistor 608 (or the first resistor 628) is small, amplitude is
25  reduced; and when the resistivity is excessive, a breakdown phenomenon of the second
diode 606 (or the second diode 626) occurs; thus, the semiconductor device does not
operate normally. Furthermore, the second resistor 612 (or the second resistor 632)
and the third capacitor 614 (or the third capacitor 634) function as a low-pass filter
which removes a high-frequency component.
30 [0089]
FIG. 9 illustrates an example of a structure of the first bias circuit 506 and the

second bias circuit 508 of FIG. 6. As for a bias circuit illustrated in FIG. 9, an input



[0091] The first resistor and the second resistor are provided to generate
a difference between potentials of signals which are input into the first

i nput porwDan108B34and t he second i nput portion 900B i neCudezbop/nessose
conparator 510. Resistivity RLA of thegfirst resistor 804A resistivity RIB
of the first resistor 804B, resistivity R A of the second resistor 806A,
and resistivity R2B of the second resistor 806B satisfy RLA R2A and R1B
R2B. Preferably, RLA = R2B and RIB = R2A- Mal function in the conparat or

510, which results from_noi se, can_be prevented when the caonparator 510 has
Uhe 1 rsPoBoRbee AT Tt est HE iRt SRENCR: é@%%@ff%t bigsecirquyad]thann

exampl e @fput BRrifdn" 9?(5(13‘ EI?- Sosfecctr)]ﬁlﬁ bR BRRLA} & conk8cefl 15! chdbt b cQ?acﬁtgﬁcr i bed

with reference to F . The conparator 510 I ncludes a circul ving a
f unct i on(lskcinafitgraefengd tavas & cygnaiter, 802udcin the fisst didsfoincanandh capacior 802B

differentiagl anpljf.ier. o oper at | anplifier. Th 0 ator 510

i IncI udes"lf ﬁ’@ SF%"“E’%BB%““%?&%% %@ﬁ%&c gﬂfljlsi %Bﬂ?gﬁg?ﬁ%% og%eB, a
firsts TFEn®0gF 4 Mir€thagife} (herdns0s ABLEl To 394 iRt ehRamiedosA & thaifigk dikd 906
(r-channel), a fourth TFT 908 (p-channel), a fifth TFT 910 (n-channel), and

t he out p@irCybmngd oh figgt oresisEORIU B in tthre seeomgabias @ircsitld and He s¢dopd tresiptpnt
portion i Q e rtion.808A of. the first bias
circuit 8@11{151%&%? )%21% gg@%ﬁé Sle%%bcllt %%%{r%? itggﬁgéﬂd%’ |ﬂ§sqg)6?§n%{‘,ctu§e}aa 11’tdoa %eﬁgndout put
portion 838Hro806Mensteosedoid atasCcircuit)] ab@8is ddidedted Stb hm@utpud OFdriien 900A
is connected to a fgate el ectrode of the first TET 902 (n-channel), and the
second iﬁ&tﬁ?lniféﬁrtﬁ: Hed s the outhyh eeitien 808Adn fup frskbiag chegibanst the RatP¥kcond
TFT 894 Ohaiohasnss in t@@%e%nd”‘ bRRUEFGf! CGheE OllferdBE B! Arsf! £GLGPYe Of the

first TFT 902 (n-channe I's connected to one of a source electrode and a
drai n el emineo@d tofh power Supplihpdikiltidd {VWph ) and drenehgr ead df oiesaebndiresiztorde

el ectrode and drain el ectrad f . the second TFT 904 (n-channel). The
ot her of CWH’@"'?%G‘?Eéefg‘iea‘éet?%%mgﬁ@ss?'he drain el ectrode of the first TFT 902

(n-channﬁj()go]s connected to one of a source electrode and a drain el ectrode
of the third TET 906 (p-channel), a gate electrode of the third TFT 906
(p-channel ), ahbe gappsiter sokatasr Gaeinpit poron galvahicaiyr foos thie pewensugply The

ot hey. of . ectrode.and the drain electrode of the third TFT 906
(p-c 5anngﬁt’tflg’g?%%égv%ﬁcéﬁk‘%grstt(r)e(gfsﬁoé”%%]rec@appl y potential (VDD) - One of a

source e[g@otfode and a drain electrode of the fourth

The first resistor and the second resistor are provided to generate a difference
between potentials of signals which are input into the first input portion 900A and the
second input portion 900B included in the comparator 510. Resistivity Ry, of the first

20  resistor 804A, resistivity Rig of the first resistor 804B, resistivity Rpa of the second
resistor 806A, and resistivity Rop of the second resistor 806B satisfy Rjs = Rya and Ry
# Rop. Preferably, Rja = Rop and Rig = Rys.  Malfunction in the comparator 510,
which results from noise, can be prevented when the comparator 510 has the first bias
circuit 506 and the second bias circuit 508.

25  [0092]

An example of the structure of the comparator 510 of FIG. 6 will be described
with reference to FIG. 10. The comparator 510 includes a circuit having a function of
comparing two signals, such as a differential circuit, a differential amplifier, or an
operational amplifier. The comparator 510 includes the first input portion 900A, the

30  second input portion 900B, a first TFT 902 (n-channel), a second TFT 904 (n-channel),
a third TFT 906 (p-channel), a fourth TFT 908 (p-channel), a fifth TFT 910 (n-channel),



TFT 908 (p-channel) is connected to the power supply potential (VDD) - The
ot her of the source electrode and the drain el ectrode of the fourth TFT 908
(p- channaeWp 20n/30dmect ed to the output portion 912 and wPhE/Je2doene4sds t he
source el ectrode and the drain electrgge of the second TFT 904 (n-channel).
A gate electrode of the fifth TFT 910 (n-channel) is connected to a
constant current circuit 1003 of an analog buffer circuit (see FIG HA) or
a constant current circuit 1023 (see FIG HB) through a wiring 914. The

ot her of the source electrode and the drain electrode of the fifth TFT 910
(n- channéhy theoutH peEt@Pl20 a reference potential (Vss)- [0094]

Her ei nafm% an operation of the conparator 510 is descri-bed. [0095] A
current |CI1| flows through the fifth TFT 910 (n-channel) which is a
constant curr el tteocomgmrabr §He ticofipsalimuo poBibd 900 Asistcohdectddetoethe outpme t he

third TFT 906 | the f, h TFT. 908 h ) f t
e ror  cppeny SO e irshBiasorsu S06 wed Jponcond Gor eertiane S0 dsang "
the ds ai pogl@rirBage %Bgﬁ@f:ﬁrtféh doBes ik deddili G496 chbrihoanetie and sighe fourth

TFT 908 (p-channel) Here, the case where a different potential is
applied orttmwOﬁATE oahpested orangate dhetﬁr@dee@fttharfqujéﬂfr“l“ PQ2 Geclannplpcindrhe st , t he

case where a pot he first or 90

ot ent 1 areesnaaficherdim Y00BUR osish e REE et blecBias B M et L BOA N
flows th@dgdhnehe Onesdf dkdurBd2ldchoehandel Jragndlethedes 6E e fifst TE0902

(n- channel) Is expressed by the followng fornmula (1). Here, ?he%lfstha gate

vol t age; (n/gkanng)ds spwnegtsditagae ofarsourcerehictioferad ¢slrpiaglectiode of
D3NSR, SRS Bl CRANIEL OB MECHRLraR, 85 £ o
first i nﬂ‘l]itr Qe (nFchan®OPNA Tis dihghufthé MCaelpatcﬁietandlth@ﬂramhelesmtcmf the\put
o o A S8 b IS o SR b LIS iR v
E/g 3 , ; 934% 1;14@( 8%% ;mtTélﬁ @ath8ne?), 1 39R Mctlols of BARFd TFT S pldhakhta))agd ) - VoS
a gate electrode of the fourth TFT 908 (p-channel). The other of the source electrode
15  and the drain electrode of the third TFT 906 (p-channel) is connected to the power
supply potential (Vpp). One of a source electrode and a drain electrode of the fourth
TFT 908 (p-channel) is connected to the power supply potential (Vpp). The other of
the source electrode and the drain electrode of the fourth TFT 908 (p-channel) is
connected to the output portion 912 and the other of the source electrode and the drain
20  electrode of the second TFT 904 (n-channel). A gate electrode of the fifth TFT 910
(n-channel) is connected to a constant current circuit 1003 of an analog buffer circuit
(see FIG. 11A) or a constant current circuit 1023 (see FIG. 11B) through a wiring 914.
The other of the source electrode and the drain electrode of the fifth TFT 910
(n-channel) is connected to a reference potential (Vss).
25 [0094]
Hereinafter, an operation of the comparator 510 is described.
[0095]
A current which flows through the fifth TFT 910 (n-channel) which is a
constant current source of the comparator 510 is set I. Here, since the third TFT 906
30  (p-channel) and the fourth TFT 908 (p-channel) form a current mirror circuit, a current

of 14/2 flows between the source electrode and the drain electrode of each of the third

TFT 906 (p-channel) and the fourth TFT 908 (p-channel).



transconductance coefficient Jc is a value unique (a constant) to a TFT
which is determned by a carrier nobility, a capacitance of a gate

i nsul ati /yof2niom32aw4channel wi dth, and a channel | ength eCTarmiosnesds

formati on region of each of the TFTs, gg&and the channel | ength nodul ation
coefficient | is a constant which is determ ned by manufacturing processes
of each of the TFTs. Therefore, when the transconductance coefficients k
and the channel |ength nodul ation coefficients | of the first TFT 902
(n-chann I(% and the second TFT 904 (n-channel) are equivalent, the

foll ow nzo Wlation is formed between the drain vol tage VdS of the first TFT

902 (n-channel i

(n-channel): \/%Ise?égglbéz@gq{lﬁg&? ggﬁfg&gﬁgﬁi ?al\%ﬁghﬁﬁd:ﬁggggr%&@%mﬁ %nt i al
of the fidiffdrentiappair iroddscoedd 0 W@iyst, shd ase wheteanpatemid! @if theafirsoinpthgortes ond

i nput portion 900B i s considered sinlar to the a . the fol]own

ol ati on SPaR s e baruaamanal 8 Hersesand dupu odin PR fis pubicered. ogh
(n- chgnng|re@nehith %wsath@oagl @ FsVEBT Yoot BEcRBRANdnd Fille 9Q4bnd PrEEhapael ) :
Vds (902) > Vds (904). [0099] As described above, the potential of the

out put pdr-chaomed igefpressed by edofewitigrfgrowlat(he Mayei Vydea gast aoltage; Vs,
potential s, aof the ingput portion 900A and the i nput tion 900B, [0100]
Rot ot hat 4t Vel i T Solrge! FtnseopeiateckRie ouM bGP on, and
any conf igisfinhb@Ma ey cREGeR! oyed as long as a function simlar to the
above can be obtained. [0101] Next, an exanple of the circuit configuration
of the a@d%¥y buffer circuit 512 of FIG 6 will be described with reference
to Fbgﬁ %:1 A ?n@OHB. The anal og buffer circuit of FIG H A includes an
i nput " potF 8R4 bloo, a wiring 1006, a source fol ower circuit 1001, an
inverter ci rcgp‘iit 1002, the constant current circuit 1003, an inverter
circuit Qo4 —armd k4 outthux” (bard 163 )1005. The wiring 1006 is €dnnected to
the wiring 914 of the conparator 510. The output portion 1005 is connected
to the oyhgygy portion 514 of the second denpdul ation signal generation
circuit 202.°[0102] "An anal og buffer circuit of FIG H B includes an input
portion 1020, &inge ripatentield, the fiss inpeie poision SREA is higher than @ potentileofdbast ant
current Sédosid Iiﬁpu%%%ﬁion%Bairﬁ e tfcpryrfula (1), the following relation is formed between
15 Vg (902) which is the gate voltage of the first TFT 902 (n-channel) and Vg (904) which
is the gate voltage of the second TFT 904 (n-channel): Vs (902) > Vg (904). The
transconductance coefficient k is a value unique (a constant) to a TFT which is
determined by a carrier mobility, a capacitance of a gate insulating film, a channel width,
and a channel length of a channel formation region of each of the TFTs, and the channel
20  length modulation coefficient A is a constant which is determined by manufacturing
processes of each of the TFIs. Therefore, when the transconductance coefficients k
and the channel length modulation coefficients A of the first TFT 902 (n-channel) and
the second TFT 904 (n-channel) are equivalent, the following relation is formed
between the drain voltage Vg, of the first TFT 902 (n-channel) and the drain voltage Vs
25  of the second TFT 904 (n-channel): V4 (902) < Vg5 (904). Next, when the case where
a potential of the first input portion 900A is lower than a potential of the second input
portion 900B is considered similarly to the above, the following relation is formed
between the drain voltage Vg of the first TFT 902 (n-channel) and the drain voltage Vg
of the second TFT 904 (n-channel): Vg (902) > Vs (904).
30  [0099]

As described above, the potential of the output portion 912 fluctuates



portion 1025. The wiring 1026 is connected to the wiring 914 of the
conparat or 510. The output portion 1025 is connected to the output portion
514 of thwoemasessdenodul ati on signal generation circui PCZOR200p/0U8E Noi se
can be renoved nore effectively and aggenodul ati on signal can be generated
stably by providing such an anal og buffer circuit 512 as illustrated in
FIG H A or HB. [0104] The selective circuit 109 which processes the first
denodul ati on signal and the second denodul ation signal is described with

reference, to FIG %&' 0105] The, sel ector circuit 109 illustrated in FIG
12 i ncl udsBending pu; ‘iﬁlﬁﬁfﬂt relagioniofopptentialeeb e mppluporten 908A antohe a
third i nphputpeftion@ooBl O, and an output portion 1112. [0106] The first input
portion 1100 is connected to an A termnal of a selector 1108, and the
second i MPlA0Iportion 1102 is connected to a B terninal of the selector

1108. Note tha Opnegtions to t A and B fermnals of the selector 1108

are not linite 0’?‘?’:@? gﬁlg{cowgrafqrrﬂﬁ 1§ ﬂ‘bﬂfm‘&ﬂt' ;8% 2havgropfiguEon GRAE@RY ed t o

the Bst elconfigiratitn ¢ Belkspldied akOBng 3Ry trhGeRECORNGal _Irt]_(ﬁgﬁe E%r‘;cfl Oth %%‘02 may
I

be connected to the A termnal of the selector 1108. t I npu
portion Pbtaneds connected to an S terninal of the selector 1108. A Q
term nal MIih is an output portion of the selector 1108 is connected to
t he out plgt portion 1112. [0107] The operation of the selector circuit 109

of FIG 12 wil Nebeadexmplbe:ﬁthé'dﬂcaﬂbohﬁgxﬁﬁﬁ&{J)ﬂh@%élb?b@l@&@%chﬁ@l@%?r esents
a potentkﬁg gta{gﬁ{?e qui as a_power sqﬁﬁéy potential, and "LOW

r epr esent' &0 gl eSeriRech ivdthy yeEcrengeetoaRIGS. 1 A prech d éBpoTha tanalog HuBfe0s] One
of ai1si gegtuiPhs ¥E {1 ' TeTeI AN .2 Si |, of the second
npat s porrsnos FES Tt Helidepdh iRl Ao 100 A0 105 o Roxge BURFEF (1t
or "LOW yirgfit 16@L, tdn indeitempaircyio 1002 rthd kbhstamneuridne ciehie 008, st Giakict S

output LBy IEYGHH B B9GP Reh gp T r R o) A Sl Bt
914 of the comparator 510. The output portion 1005 is connected to the output portion
514 of the second demodulation signal generation circuit 202.
15  [0102]

An analog buffer circuit of FIG. 11B includes an input portion 1020, a wiring
1026, a source follower circuit 1021, the constant current circuit 1023, and an output
portion 1025. The wiring 1026 is connected to the wiring 914 of the comparator 510.
The output portion 1025 is connected to the output portion 514 of the second

20  demodulation signal generation circuit 202.
[0103]

Noise can be removed more effectively and a demodulation signal can be
generated stably by providing such an analog buffer circuit 512 as illustrated in FIG.
11A or 11B.

25 [0104]
The selective circuit 109 which processes the first demodulation signal and the
second demodulation signal is described with reference to FIG, 12.
[0105]
The selector circuit 109 illustrated in FIG, 12 includes a first input portion 1100,
30 asecond input portion 1102, a third input portion 1110, and an output portion 1112,
[0106]

The first input portion 1100 is connected to an A terminal of a selector 1108,



[0109] Next, the selector 1108 is described. The selector 1108 sel ects the
A termnal or the Btermnal by a potential of the Stermnal, and a

pot ent i alwof20tans2el ected termnal is output to the Q t@CEJIRZ09/04H698
exanple, in a configuration where a pggential of the A term nal is output
to the Qtermnal when a potential of the Stermnal is HGH a potential
of the Btermnal is output to the Qtermnal if a potential of the S
terminal is LON Here, the terminal Ais selected when a potential of the S
termnal is HGH and the B termnal is selected when a potential of the S

t er mi nal 24 theoRgeond e portipn, K02t s gi9nprsictetna £ framina ofthepelegier B 08er ni nal
and sel eqt f : 1.Nal, arpt : } J i1 t he

bove and rampsopREtput & He"R pplip it U HickS: 1968wk hbCHmhO For
devi ce other¢tos Ehbditstnipht pociondElanfayrist comreotid| @t ihenBstegminal @értke at i on

circuit ich dul ates a .carrier  wave whose nodul ation factor is_100 %
a second® E%Tdﬂﬁg‘z)f’b‘# iSgFRRd lglé‘ﬁéﬁoéffqlbﬁ%gﬂ??%?‘f ?%%‘Fﬁtﬁéé?rg@u‘g&t‘@é“ Oéayri e?
vwave ghogr sancibraiioBN RS AR inpul BokeorNA 18 i€ BbAdcRled B VR YHQRAnATRIAULAL | ON

factor is 100 % and a logic circuit which selects a denpdul ation signal
from t hesélgeter 1de$roddl Qt feomingl grixch gemar antpu peiticoudf ther selecterdddd ds i on

signal fromt secon enmpdul_ation signal generation circuit. The
sem condﬁ%?r%ffggéﬂ)/ﬁbeeoug‘?quﬁﬁ?nﬁ%%di ment can denodul ate both the carrier
wave whog@loypdul ation factor is 100 % and the carrier wave whose nodul ation

factor is 10 % [O0111] In addition, when the antenna circuit 102 transmts
a signal to thdhecepseation ok dhe Belgoton afcyifal 0YkoBIEE al2 dvilln be hdeseribosk

denogul at Si. t [ f Uit 1.5 S enna
oo B0 ATRLRIENT bRl ol aSBARP I D! Dl
denodul asesply potdntiak emdntLOWTD ehplreseh®na Jiogimaibl gare it sane Cisr £ weferense

sel ected. Therefore, even when the sem conductor device receives a

transmi sBPEALY; gnal to the reader/witer, the transm ssion signal is not
derodul aj@gqgai n, so that the operation of the sem conductor device is not
hi ndered by the transm ssion signal. Thus, in the card (or chip) on which
t he sem conducoe oflesignel ofthedfirsttispyt ponorc 4140 wwine signgdraftbnseednd ingmt bei ng

O a2 Bl B e AR ROl C R R5PP s Y
third input portion 1110, and the selected signal is output to the output portion 1112.
The selected signal is output from the output portion 1112 to another logic circuit.
[0109]
Next, the selector 1108 is described. The selector 1108 selects the A terminal
20  or the B terminal by a potential of the S terminal, and a potential of the selected terminal
is output to the Q terminal. For example, in a configuration where a potential of the A
terminal is output to the Q terminal when a potential of the S terminal is HIGH, a
potential of the B terminal is output to the Q terminal if a potential of the S terminal is
LOW. Here, the terminal A is selected when a potential of the S terminal is HIGH and
25  the B terminal is selected when a potential of the S terminal is LOW; however, a
relation between a potential of the S terminal and selection of the A terminal or the B
terminal is not limited to the above and can be freely set.
[0110]
As described above, the semiconductor device of this embodiment includes a
30  first demodulation signal generation circuit which demodulates a carrier wave whose

modulation factor is 100 %, a second demodulation signal generation circuit which



In addition, when the antenna circuit 102 transmts a signal to the
reader/witer 110, the signal denodulated in the first denodul ation signal
gener at i omoeproondi94i s sel ect ed, and when the antenna ci PCHiJP2009B648¢8CEi VEes a
signal fromthe reader/witer 110, theisignal denodul ated in the second
denodul ati on signal generation circuit is selected. Therefore, even in the
case where there is a plurality of cards (or chips) other than a card on
whi ch the sem conductor device is nounted (hereinafter referred to as one
card) in a range where the one card js operated by a magnetic field that is
gener at edeB9dylges acanisr Mave tdose mogdulabps §3¢07 is 1§ Yaaad f carHer VS (HIO8E car ds
are not de ] at e n the. tr. 1:SSI [ l.s,are i by the
one car d%({ﬁﬁgdgl ,0 gttﬁée{ogxseT%%% %lgna %(égl%?%\%ﬁ?%hﬁ&} ?‘%fg#géli %eén ? |u£ag ﬁe%&gi}

mal f unct if@ai the filsieddntodulion tsipeial g@r@h&ionvdmenﬂ ly adRhibdaRfiok 8igahbRbm the
transmtted and received to_ and fromthe reader/wjiter. [0113] (Enbodi nent
2) Thi s eferoaf ndsyrodplationgeigeal | gracetion xGiffyite dheasesrisepdugios dswvicg of this

sem cpnd . i.ce ich i i ff t i

Speci 11 c argainth e abBaRulR o He" Gt e Shotmhi i RRe I o

sem conddgd fHe Afidr GRive §Fok¢ RRdulafiofe e idTBNY,. 1 is provided with a battery.
[0114] A sem conductor device of this enbodinent is illustrated in FIG 15.
In FIG 16114 seni conductor device 1800 transmits and receives data

wirelessly to and.froma reader/w.iter. b n_electr neti c .wave.
Pur ther - 1 ne_s Enfadsfiiiothsh e debhint B2 ot Bla SR b T BT TR oveer
from t he 11@a0gsdaMdein6du1dRd In tHeGiribdenldtiildtiRa deina s deitioh&lrbuit S flRtRr abl y

connected to_a control device 1813 through_a conmmunication |ine 1812. The
cont 1®| @ad wden tip anteniide it 108 eepivasat signnl Bomhtherrepdra/ vwidai 810, wrsignat 1811
and the ] ctorgdeyi 18( 116].: ] d -deyi 1800

i ncl udesaglﬁbgﬁ%ﬁng{)é?gc%‘ﬁ& E%S%“%?Odél%&%%ahﬁ%gﬁi%gggaﬁ&%égé,u%; 1?0%?6%%& rcuit
1809, a MhamforecevenuwhenlhtGendchdactbadtwcy rd804s aThansarisicogsighalauithe 1824

i ncl udes a chargi ng and dj scharging circuit 1803, a power supply circuit
1805, a f34 Wa%rmr B ERsBIsIeR é‘&giﬂ %@aaﬁaw A Aiting 4001‘3’3@}1? Lreation gt
denmodul aEHe%nﬁécﬂﬂﬁlitggg&%éifs'n%{‘hﬁl'dél%ﬁ'bty tﬁ@%msn?i?ﬁoﬁsi@ﬁ&i?' Fhi®m M Gat 1808.

The logic circuit
15 (or chip) on which the semiconductor device is mounted, the card can be prevented

from being disabled or malfunctioning due to the card itself, and data can be stably
transmitted and received to and from the reader/writer.
[0112]
In addition, when the antenna circuit 102 transmits a signal to the reader/writer
20 110, the signal demodulated in the first demodulation signal generation circuit is
selected, and when the antenna circuit 102 receives a signal from the reader/writer 110,
the signal demodulated in the second demodulation signal generation circuit is selected.
Therefore, even in the case where there is a plurality of cards (or chips) other than a
card on which the semiconductor device is mounted (hereinafter referred to as one card)
25  in a range where the one card is operated by a magnetic field that is generated by the
reader/writer, transmission signals from the other cards are not demodulated even when
the transmission signals are received by the one card. Thus, the one card can be
prevented from being disabled or malfunctioning due to the other cards, whereby data
can be stably transmitted and received to and from the reader/writer.
30 [0113]
(Embodiment 2)



includes a selector circuit 1814. [0117] Alternatively, the sem conductor
devi ce 1800 does not include an antenna but does include a wiring used to
connect twoaniwse®anal antenna. In this case, the antenmraTi#20M064898
separately manufactured is connected 8 the wiring. A connection term nal
(a termnal electrode) which is electrically connected to the wiring may be
used to connect the wiring and the antenna. [0118] Note that the

sem conductor device 1800 is not limted to the above structure, and nay
include a clock generation circuit, a central processor unit (hereinafter

referred to asThiScpiodiugent;wll desgribe ahesmPIRGE @ sisture RE 2 SEBEIORGRHET at i on
circuit afied Sn'Q fhofb! GMlich WO ift QR Wch CRaRORNAR! 1.6S diRceelly, Chigul t 2
cl ock signal having a frequency necessary for operations of the 'l ogic

ci rcuit #808dintche wikk morpjoyc i rstucturel 81 @hichnttie tsamidonlecttradedce desgribédCin nduced
vol t age i CH, IS gener a@eea i'ﬂ}tQ% antenna circuit 1802. An oscillation
circuit R & HRAPVHICTHEY 2 RaHeDhi t may be used for the clock generation
circugt.dg19ag0] In the sem conductor device 1800 of this enbodi nent, an

el ectromggne ic wave fromthe reader/witer 1811 is received and power by

t he el ect r omagAseinicondueor deviempl thisdembpdimintais ilstratediis dAdut. orlndd( ce.

Ther ef or al t hou pAasSSi V& e sem conduct or, devi ge s, described in
this enbgﬁ’i %ﬂ?lf:oﬁcﬂ.\cg)re%gga i]%gh%ﬁpapgmﬁ%g “i?i’?ﬁelvéa dfi tr%evylé%lgs.SiyAtso %nds:fnr)%czgur ein
which a eqbbr/ivtes Al aibiedn i ddshdtaiicS@ave O el rthe @eint@ndpave deviey be
supplied fromthe cell to drive the sem conductor device. [0121] In the
el ect r ondgPftisivaralessly supplieshwith pawer fsom dhercaderdeiiteii$ler 1811, a carrier

vvavel(Fuade]]qSE certain frequency is nodulated froma sub-carrier wave. A
signal included in the sub-carrier wave is a binarized digital signal which
is transm ttedThe rtdder/sweiterc 48HLGE qrefdmblyc eodd@edf tom tdwral edavdce WB13 er

hi 11 ke ASRITHBATENoR L ot hdBo GAFER deRaJeLd BRI FBT OB oncy
shift keyiiQed meltadiomtial 180 HEHRALmMInalclehang&s1gof r equency, and a phase
shift keying (PSK) nodul ati on nmet hod whi ch changes a phase.

[0116]

15 The semiconductor device 1800 includes an antenna circuit 1802, an analog
circuit 1824, a logic circuit 1809, a memory circuit 1810, and a battery 1804. The
analog circuit 1824 includes a charging and discharging circuit 1803, a power supply
circuit 1805, a first demodulation signal generation circuit 1806, a second demodulation
signal generation circuit 1807, and a modulation circuit 1808. The logic circuit 1809

20  includes a selector circuit 1814.

[0117]

Alternatively, the semiconductor device 1800 does not include an antenna but
does include a wiring used to connect to an external antenna. In this case, the antenna
which is separately manufactured is connected to the wiring. A connection terminal (a

25  terminal electrode) which is electrically connected to the wiring may be used to connect

the wiring and the antenna.
[0118]

Note that the semiconductor device 1800 is not limited to the above structure,
and may include a clock generation circuit, a central processor unit (hereinafter referred

30  to as a CPU), or the like.

[0119]

Note that the clock generation circuit refers to a circuit which generates and



Thi s enbodi nent describes the case in which an el ectromagneti c wave
nodul at ed by the ASK nodul ati on nethod i s denodul ated. [0122] The antenna
circuit DM0O20imskisdes an antenna and a capacitor. The aRCEIR2002064898 t 1802
receives a radio wave (or an el ectronmggnetic wave) which is transmtted
fromthe reader/witer 1811, and inputs the signal obtained at this tine
into each of the charging and discharging circuit 1803, the power supply
circuit 1805, the first denodul ati on signal generation circuit 1806, and

t he. second denodul ation,_signal . generatiop circuit 1807, Further e

ant enna SHPRIGH fo SasbPeia Uk sighel e sHeswnek preearr i erratibied i ed 1rom
the nodu '1@%& Qtcit 1809t thd8RB8moANiré i M810, L shdBthE APROP&BA InIMRIAC Gndueed
reader/witer 1811. [0123] Théeé antenna circuit 1802 preferably having an

ant enna anHage wbichi it gemexatadcin theeoénne scirguite] 802 r dymagsedllationveitauit eshitch i s
transnit%ed froglthe neaQer/W%itgiélq 1 nq?%eqerates.an AC i nduced

vol t age. DFABRCK SEAA SHOP Sy Gseisgi iy %%%8? EPBRRUODSETEY supply of the
sem cgndtﬂgizp)] devi ce 1800 and al so includes data transnmtted fromthe

reader/witer 1811. [0124] The shape of the antenna that can be used for
t hi s enbodi menin ke semicpadudterufletries, 1P00vof dhis qmbedimente angelsetipmagnetic

transm ssi on ' . [ | ' jn.the
sent conddey P HLUE eRRENsRE 113 S EcERbE AT pbuE b Mo RN o
el ect r omaegpysifetiCtol deitet thonseifitdiaiicton deiie0 ViEhegefort hadthougit d Ipassivekigpe The

transm ssi on net hod, may be sel ected .as appropriate by a practitjoner in
consi der SEMisANHCIAr e viGstig daecgibgd dn s ngog@?ﬁnééﬁlsﬂ’i@%{d“&wtdﬁfl@h gt h an
opti gym henghh a0d ShRRRe TRHG RE 91‘1'isd@éhtaiﬁe@ﬁfs?dedae%&nwohhuét&edevige,
transm ssion nethod. In this errbogl ment, an el ectromagnetic 1 nduction

met hod haeimegmay be supphied ditonothefoeB doi dneg/the fsehRobdudibizlevicepr ef er abl y used as
t he si ggié,]r?tégansn‘i ssion nethod. [0125] In the case of applying an

el ectro ic coupling nethod or an el ectromagnetic induction nethod (for

exanpl e, a 13. afth¥¥edb@dnthendtic Wit irhanSit® SHlopNthRatARGwrRecTBIdUG chRrf i | M
whi ch functions as the antenna is forned in an annular form (for exanple, a

| oop ant &¥ave)hagingaa lretthimafrequengy (is grodsaiep|fom 2 syl-earicaasanal Signabr der
15  included in the sub-carrier wave is a binarized digital signal which is transmitted to the
semiconductor device 1800 from the reader/writer 1811. As to a modulation method
of a carrier wave, there are an amplitude shift keying (ASK) modulation method which
changes amplitude, a frequency shift keying (FSK) modulation method which changes a
frequency, and a phase shift keying (PSK) modulation method which changes a phase.
20 This embodiment describes the case in which an electromagnetic wave modulated by
the ASK modulation method is demodulated.
[0122] A
The antenna circuit 1802 includes an antenna and a capacitor. The antenna
circuit 1802 receives a radio wave (or an electromagnetic wave) which is transmitted
25  from the reader/writer 1811, and inputs the signal obtained at this time into each of the
charging and discharging circuit 1803, the power supply circuit 1805, the first
demodulation signal generation circuit 1806, and the second demodulation signal
generation circuit 1807. Further, the antenna circuit 1802 receives a signal whose
carrier wave is modulated from the modulation circuit 1808, and transmits a response
30  signal to the reader/writer 1811.
[0123]

The antenna circuit 1802 preferably having an antenna and a rectifier circuit



to utilize electromagnetic induction that occurs with a change of the
electric field density. [0126] In the case of using a m crowave nethod (for
exanpl e, WbRotvan3es9¢860 MHz to 960 MHz), 2.45 GHz band, @®cTuR200p/H&8)8 Whi ch
is one kind of radio wave nmet hods as d4he transm ssion nethod, the length
and shape of the conductive filmwhich functions as the antenna may be set
as appropriate in consideration of the wavel ength of radi o waves used for
the signal transm ssion. For exanple, the conductive filmwhich functions

as an antenna can be fornmed into_a . linear shape (for exanple, di pol e

ant enna)Teceives at elegiromagnetis wave, pineh is i aﬁ%{?’itﬁggw%ﬂﬁéﬁ’?&éﬁ{tﬂelﬁg < The
shape of . d\b@GoRINClhAR A VoM CfhefiHaGH Q@ﬁag’iﬁbécb&e@?b@@f‘ﬁomsa ed i M ted
to a |ineéar shape, and the conductive filmwhich functions as the antenna
may be fsupphdofi the seminonddetbi deviehaPel) ard plsanedvdesiatee trapsmitied diopt Higt i on

t her eof ic? }:og}si rlati on of a wavel ength of an el ectromagnetic wave.[0127]
Not e t haf?{He" 8fape 'of the antenna provided in the antenna circuit 1802,

and g neltoljggqj] for connecting a chip provided with a signal processing
circuit and the antenna are simlar to those of the antenna provided in the

ant enna ci r cuiThelgapenef ke dnfenng Hhats 6 dsnaest & oy i crbodent ISERBldi ment

1 (see FIGS, 13A.10 13 e i esGhL bt omtted
inthis %ﬁ%% i an.lte%o %girlﬂgé’a%g{gﬁ ?10%%}1%9 E%Eogfn g’ﬁlr?g a}ﬂlg(gﬁé ﬂ%; ZEﬁngly have a
pl ural i taircafit 802 MiRARled AR thBtsenieondbétoh desiceiI800 taant beans rdléctandgnetei ve
data with respect to an _el ectromagneti ¢ wave fromthe reader/witer 1811
can be seqyaHAg &nsfhash 39 desdronaghetit MVeomh Beiodc A 1@ p‘f"f‘%esmﬁg\ﬁglr’ Qi

res t t0 anmel net.i r e NG | 7h @ the

it ohs R 2T GEBRRRANEIURARKE o SRRl SHABHHE T ko Ve or
t he |i kecomkidetation df rthe srterndedcuskrafnthotdaeice.t WEmst e anteade it an eptitn8m (ot her

readers/writer r the like).can be recejve n the.antenna cirguit 1802
has a pl ]L‘?F%tﬁliafla ngfpedmyel?ﬁ\%rgz’#g\}% P%C}qrcfapga&'étﬂé@éqﬁgﬁggS%l%l Pg@glgVehat?lés each
di f f er engmbsRmeRt) &n ARRIBRAgnREhEHGI8 méthed hadh aVedvnedeaton fedduesdyent | y
utilized for power supplé.m [0129] The power supply circuit 1805 rectifies

t he i nducfed.YoMHrge prafgrably used aethesignebiransmissiongnedada circuit 1802, by a
di odle5 Or[ot&?] | i ke, and stabilizes the induced voltage

In the case of applying an electromagnetic coupling method or an
electromagnetic induction method (for example, a 13.56 MHz band) as the transmission
method, a conductive film which functions as the antenna is formed in an annular form
(for example, a loop antenna) or a helical form (for example, a spiral antenna) in order

20  to utilize electromagnetic induction that occurs with a change of the electric field
density.
[0126]
In the case of using a microwave method (for example, UHF band (860 MHz to
960 MHz), 2.45 GHz band, or the like) which is one kind of radio wave methods as the
25  transmission method, the length and shape of the conductive film which functions as the
antenna may be set as appropriate in consideration of the wavelength of radio waves
used for the signal transmission. For example, the conductive film which functions as
an antenna can be formed into a linear shape (for example, a dipole antenna), a flat
shape (for example, a patch antenna), or the like. The shape of the conductive film
30  which functions as the antenna is not limited to a linear shape, and the conductive film
which functions as the antenna may be formed in a curved-line shape, a meander shape,

or a combination thereof, in consideration of a wavelength of an electromagnetic wave.



with the use of a capacitor, thereby adjusting so as to maintain a stable
potential having a certain potential difference froma reference potenti al
(a pot entwal2onfo3asonef erence line). [0130] The | ogic cir®ariyriddfe48ed ects a
first denodul ation signal which is ouBput fromthe first denodul ation
signal generation circuit 1806 or a second denodul ati on signal which is

out put fromthe second denodul ati on signal generation circuit 1807.

Further, the logic circuit 1809 perforns the foll owi ng operations in

accor dan%\qﬁ th the sel ected denodul ated signal: analyzing instructions;
control ling i]nput and output of data in the nmenory circuit 1810; outputting
data to be tranwe thaethetshafd 6 M tanicda pRovida imﬂyhﬂkﬁ&lﬁcﬁuﬁﬁwo& P8 and
the like. The logic circuit 1809 preferably includes a dleco ing circuit, an
i nf or mat MEAPd@ECaRnesting aichip mpvidad withkeesighal paeltssingnirtwt andtibecuichnahi ch
generate S f t | i . nNepury, circuit. Q. .Further, the
logic ci rgf:eﬁ?ltﬁm%ggdgthr?gé of Hf %"?iéémgrbg?‘?lg%} {o{tR abychg et i‘géé’ﬂ%‘“‘# Bthe of dat a
ext r a&t ederfiiconditche deeivery00i sfcBrinbodifitAt 1 \$be HIGSS lBAétBSl@ETt)I ethéeRmR, e

sem conduct Qr ﬁievi.ce 1800 to the reader/witer 1811, info an encoded

si gnal . F fgeﬂ ePEPliQng;aEe amittediin thigembediment. s enbodi ment has a structure
simlar fm2ghat of the logic circuit 106 of Enmbodinment 1. Therefore, the
detail ed descriptions are onmtted in this enbodiment. [0132] The nenory
circuit 1810 i hchddigen, dherantenya eirewit AB02ndhyshiave es phitallte @ tantspngyle Alat a
(individyal |dentif.icatjon infor ion or, the ]ike) in the sem conductor
devi ce 180 JT.'AHVWQIIC}]HE;“ ?dd%rté?iﬁfrﬂ'ggﬁ regeive dafg itk TeRpRelrto am ¢legiromarmetic ar e
cont 10| | eedvdyrotn MRMAYerGAREF 081 1C LA HE eyl ] Logj €. ci rguid 18009,
[0133] The nenory ci r.cu’i&?ﬂwlo i ncl E%E?agﬁgwg@g#grg%tf%?n gﬁ%gﬁgg%i@ﬁ%mry, a
dynam ¢ FupRbehPaveewithmespecy tq BRA&MCiomagtetici waveafrdontheceeda/witep 181K SRAM)

b OV U RS AR B i, Tt SN o
read onl ikewhishyis (&RREMd fram @h@ahdd hahdadehasiel MiRG RAIRDEid:ead only
menor y (%EPRC90, gnd a. flash mermor y. [0_134! ,

the like) can be received when the antenna circuit 1802 has a plurality of antennas of

15 which frequency bands to receive are each different from one another. Therefore, the

radio wave can be efficiently utilized for power supply.
[0129]
The power supply circuit 1805 rectifies the induced voltage, which is generated
in the antenna circuit 1802, by a diode or the like, and stabilizes the induced voltage
20 with the use of a capacitor, thereby adjusting so as to maintain a stable potential having
a certain potential difference from a reference potential (a potential of a reference line).
[0130]
The logic circuit 1809 selects a first demodulation signal which is output from
the first demodulation signal generation circuit 1806 or a second demodulation signal
25 which is output from the second demodulation signal generation circuit 1807. Further,
the logic circuit 1809 performs the following operations in accordance with the selected
demodulated signal: analyzing instructions; controlling input and output of data in the
memory circuit 1810; outputting data to be transmitted to the outside to the modulation
circuit 1808; and the like. The logic circuit 1809 preferably includes a decoding
30  circuit, an information judging circuit, or the like, in addition to a circuit which
generates a signal for controlling the memory circuit 1810. Further, the logic circuit

1809 may include a circuit which converts part or all of data extracted from the memory



An organic nenory has a sinple structure in which a |ayer including an
organi ¢ conpound is interposed between a pair of conductive |ayers;

t her ef or ewoOi20108259at | east two advantages. One is that @&CrARNN064898 Ng
process can be sinplified, which all oy cost reduction. The ot her advantage
is that it is easy to reduce the area of the nmenory circuit and that an

i ncrease in capacitance can be realized easily because a stack which is
easily downsi zed is used. Therefore, it is preferable to use the organic

menory for the nmenory circuit 1810. [0135] As |opg as . the ry content of
the nmenofijcudl ddot wWhkichydp gliensgited Eramy tngﬁFé‘PIC?%fB’ﬁfqrf fAevats g%HBn%ortﬁeat i on or

the Ii ke}eahé}/‘%mll}%ﬁgm’grgp%gcehggdeﬁ?lgggﬁ 1800, a nonvolatile nenory which can

store nenor out supp with power is preferably used. On the
ot her haf@31lps | ong as tenporary nenory used in processing performed by the

i conduct or devj ce 1800 js stored, a vol atil Ry b ‘
st Par t1 cul a 15106 SRS QAN cbOtiR ey R et Bae ) Ut S ne

sem coNdypt Ok GaVi (5o B0 diaSn ™ CRckefort, BRIERLIREIdeSerIPtioRS YHrel cinie@fier abl y
used. Further, 1n consideration of security, a non-rewitable nenory is

pr ef er abthjs erseatlimentst ore t he uni que data in the sem conductor device 1800.
[ 0136] T[tﬁé%] rst denodul ation signal generation circuit 1806 and the second
denodul a signal generation circuit 1807 denodul ate and extract data

i ncluded in thend pd ci¥@lit BI® WHLER d BeoReslahest and stdies /anéRNBWqEE I Cui t
1802. The first denodul ation signal generation circuit 1806 and the second
denpdul adite individual idsatifieationdafosmatien or thedike)m; theseamisondyetaidevics A50he

sem ¢ond evice. 18 -t his ' i 0 t jrst
demodl att e gl b ) o WeemBRBRALERAL 181 0! Bntlied §y Lclier

si gnal geseratcirouit ichwled in 2@2o0gibcizbuiat8)9 ncl uded i n t he sem conduct or
device 100 and described in Enbodi nent 1. Therefore, the detailed

descri pt 1¥33] are omitted in this enbodi ment. [0137] The nodul ation circuit

1808 transm t S}l’h@@'ﬁie ULRkdiON8 1P ifdhfle@ WrRNBA nfdré Ol dn dRAAid hedferfl dlance
with a signal fromthe’logic circurt 1809. [0138] Signals denodulated in
t he firstlymemodaidam eccess gemioryEPRAM); astaticrendom 2886 memory (SRAM), a
15 ferroelectric random access memory (FeERAM), a mask read only memory (ROM), a
programmable read only memory (PROM), an electrically programmable read only
memory (EPROM), an electrically erasable programmable read only memory
(EEPROM), and a flash memory.
[0134]
20 An organic memory has a simple structure in which a layer including an
organic compound is interposed between a pair of conductive layers; therefore, it has at
least two advantages. One is that a manufacturing process can be simplified, which
allows cost reduction. The other advantage is that it is easy to reduce the area of the
memory circuit and that an increase in capacitance can be realized easily because a
25  stack which is easily downsized is used. Therefore, it is preferable to use the organic
memory for the memory circuit 1810.
[0135]
As long as the memory content of the memory element is unique data
(individual identification information or the like) in the semiconductor device 1800, a
30 nonvolatile memory which can store memory without being supplied with power is
preferably used. On the other hand, as long as temporary memory used in processing

performed by the semiconductor device 1800 is stored, a volatile memory may be used.



and the second denodul ati on signal generation circuit 1807 are input into
the logic circuit 1809, individual identification information or the |ike
stored i rwOhlelomsesny circuit 1810 is extracted by the | ®grorPiop/oesses 1809,
and the extracted information is encoded in the logic circuit 1809 and
input into the nodul ation circuit 1808. The nodul ation circuit 1808
performnms nodul ation in accordance with the input signals, and transmts
information fromthe antenna circuit 1802 to the reader/witer 1811. The

information. received in the reader/witer 1811 is transnmtted to the
concror AaichBRTEnhe kit e Sl Aty € hiee i hink tensERtconhaer Jpige
char gi ng 1806!h4k RFEQA AinBAvALIE %émo}?gfpﬂeferﬂl@uséé SHRRLL ﬁxscd?l@i@l%fatigﬁ ofach

circuit included in the sem conduc device 1800. In addition, ectricity
i s st or edequpity, rendratevaitgble 30dmanyi isgprefesabdhasgl g sterdthdi wolyes datagndhe cui t
1803 by &n%%tﬁf?ak1“ﬁrq§ﬁés signal which is input fromthe antenna circuit
1802 thr ugh PREFEHIF ‘circuit providedin the antenna circuit 1802, and
power 5 cafoids] suppl ied to each circuit using power stored in the battery
1804 through the chargi ng and discharging circuit 1803. By using the power
wi th whi ch t heThat first yderpglulatione 15igngle denetation oviequits 18P0 yard rthei secosds can
be suppli L . fohh Gl I t..be obtained from
the ant etk AU oM SR AR st B bR BRI Bh FRHEIEE. wher e
a communimhcéd nvaliage anbichi ds egdnerudel . in THer ehenga tHheuis ex802ondTaé ofirstlevi ce
1800 can be gﬁe[ated. Accordingly, a sem conductor device of this

enbodi meAPTEGHARN Steapl eeBpation edrcylt t 0o rrdhithe ysecprsh domofplation ragnah
batt @py loBndrdtich SRS i%@a%ﬁﬁ afrgfil‘?&?de%ignftf}]lg &khi Hgétlgflﬂ%&gg?q&pg Bhis

continuols using time by charging. No at a she
pr ef er abempbodiswnharet dimilbato de \firstFdamosxkatiph sjgnh gedeadtioaroircoi 2O eandethle

smal | er by usi a, lithiumcell, preferabl. l'i t.hi.um pol r.cell using a
gel -1i ke%‘i"&‘it&%ﬁ’%‘%ﬁ‘u% ST grine OR et 2y, avhieh e Nemeliidd P ey cel
can be usaflicasdich didee100 asd deqeibas it EnliBeniCar BRGefof)dh@ detibd Whi ch

can be charged and di scharged such as a nickel netal hydride cell or a

ni ckel cHeneriptionsere omiljedia this embodimeat.capaci t or havi ng hi gh capacity or the
l'i keqgray @%7 sed. [0141] As described above, in the sem conductor device of
this enbg iment, when the antenna circuit 102 transmts a signal to the
reader/writer THOmodulh€iohdircait 1808 $iafisiadts load modulation to the antenna circuit

1802 in accordance with a signél from the logic circuit 1809.
[0138]
Signals demodulated in the first demodulation signal generation circuit 1806
20  and the second demodulation signal generation circuit 1807 are input into the logic
circuit 1809, individual identification information or the like stored in the memory
circuit 1810 is extracted by the logic circuit 1809, and the extracted information is
encoded in the logic circuit 1809 and input into the modulation circuit 1808. The
modulation circuit 1808 performs modulation in accordance with the input signals, and
25  transmits information from the antenna circuit 1802 to the reader/writer 1811. The
information received in the reader/writer 1811 is transmitted to the control device 1813
through the communication line 1812.
[0139]
The charging and discharging circuit 1803 in FIG. 15 supplies power to each
30  circuit included in the semiconductor device 1800. In addition, electricity is stored in
the battery 1804 using the charging and discharging circuit 1803 by an external wireless

signal which is input from the antenna circuit 1802 through the rectifier circuit provided



fromthe first denodul ation signal generation circuit is selected, and when
the antenna circuit 102 receives a signal fromthe reader/witer 110, a
denodul atworrosivgesh from t he second denpdul ati on si gnal PgEIR2@Y/HE@RICI I CUi t
is selected. Therefore, even when thegsen conductor device receives a
transm ssion signal to the reader/witer, the transm ssion signal is not
denodul ated again, so that the operation of the sem conductor device is not
hi ndered by the transm ssion signal. Thus, in a card (or chip) on which the
sem conductor device is nmounted, the card can, be prevented from being

di sabl ednghe matengn circwinilsg2.derd peweneanchs quprlisd) o, cagh FUFHL LSEENPHE st abl y

transmt I Y r 3 J&ads | Ligduit 180342ByhRimddi ti on,
when t hestt(gr(rglgglgﬁae b%ﬁ%gull%t%ql%fﬁg?g%s%g}t%&gar{si gnalEDlg\(Ng)g tlﬁéemr eader/v}\’/ri tn%? 110,

t he si gnab pdeepdithatiach ihe baheryf 1808 tis clemngedythatfiowrer sigmpicirgeih &8t ¢aprbeci r cui t
is selected, and when the antenng circuit 102 rgcghves fromthe

i |
r eader / wuppHed With RORET SV e iheR SHEIFRDL PEWEY (ANAREDS %H&dgé%gﬁﬁff“ﬁ%ﬂ? si gnal
generatig yﬁ'owd% bt kR &%i@ﬁﬁ@sorm%fc@fwo@,ineﬁh@rbais@ Wie Gassmmbsieidhere is

a plurali cards (or chips) other than a card on which the
seni conddistance devkterddds Miherefen, (hresanicafidustorr ddvieer d80Q gansbeopreratsfid) in a

wh h d.i .at b ' ' | d
by Che. rHAEIRR hOFmondint Bevan oG I enORRRR b Sl Ak (BB T €

denodul aée@gilﬁ%en when the transm ssion signals are received by the one
card. Thus, the one card can be prevented from bei ng di sabl ed or
mal f uncti0dddhg due to the other cards, whereby data can be stably

tra itted a eceived. to .and. f s r # j . 10143 hanijarly to

a conventi onarﬁgtrgﬁ?%to?h ﬁ%?rgrlgggbsi %)g%llt:c gonsge?ﬁgg(%ér)l\cligtrjgétlgﬁvhg{ehv?agleﬂeggétphaji S

enbodi megintiniehs ek Gmbdy chirgingt ha¥oed thaea sisdeblikagell ifprpfovably sed as the

transmtting and receiving uni que informtjon, g#e to deterjorati OH of a
ﬁ'ﬁ il t

cel | ovebatteryre, Frapxanmpleothse AU £an| b gaade; Sipller BY psiged U fGitict or
Covi ; ; o . f
evi ce O%(é%é?%ﬂj;ly ?Lﬁgﬂgfédgg%m 2 ERRAL ?lo%ﬁ-lﬂye'eféétrﬂﬁ)%jsa Rehkih G6h &IRWRLhO! pover

IS provi eno signal generation circuit, whereby
it is higkdy Ndtheily, ang detl gan deiwded as Hathagery asdonie ot iti dandeidhargasand a

crooEt e OE A T SRR Vbl Pl PR TR el o
Ther ef or gqn{ifif RAESS Be §sRH, or a capacitor having high capacity or the like may be used.
[0141]
As described above, in the semiconductor device of this embodiment, when the
antenna circuit 102 transmits a signal to the reader/writer 110, a demodulation signal
20  from the first demodulation signal generation circuit is selected, and when the antenna
circuit 102 receives a signal from the reader/writer 110, a demodulation signal from the
second demodulation signal generation circuit is selected. Therefore, even when the
semiconductor device receives a transmission signal to the reader/writer, the
transmission signal is not demodulated again, so that the operation of the semiconductor
95  device is not hindered by the transmission signal. Thus, in a card (or chip) on which
the semiconductor device is mounted, the card can be prevented from being disabled or
malfunctioning due to the card itself, and data can be stably transmitted and received to
and from the reader/writer.
[0142]
30 In addition, when the antenna circuit 102 transmits a signal to the reader/writer
110, the signal demodulated in the first demodulation signal generation circuit is

selected, and when the antenna circuit 102 receives a signal from the reader/writer 110,



suppl ying power for driving the sem conductor device can be charged with
external electromagnetic waves without directly being connected to a
charger. Wo 21wzt , unli ke a conventional active-typePRFIJE2M0%064898¢ i S not
necessary to check remai ning capacity3®f a cell or change cells, so that

t he sem conductor device can be continued to be used for |ong periods of
time and over the long term In addition, power for driving the

sem conductor device is constantly stored in a battery, so that sufficient

power f oty dr.] Vi 1 conduct device can be obtai ned and

comuni cgltlei %%Xaléi iiag?‘éﬁlglgégg}% \i/:\l}eeesr? C%n(f[ie ély}a\%\}lpptsgnag%?eﬁ@nscm 6%63%4?& devi ce
can be i AterfsedevenOihdbd chiet whérbaherd i9atplehlity 6f €88€ (dr@Eps3otin tRarpapl e of
a power storage, portion in this enbodi nent; however, the séem conductor

devi ce c&R IR Whichike saiennduciongdadse ismeunsadcgrediaticneeferaed torag onacanddugh
vari ous ¢ I I i i. Quhl e- | ayer
hectr ol v Faeotf 4k B UREs oot ty, £HRMMTHARRAN { XofOUM DY BY 21,
capach t oreadsr/writd,araishyssiomesignald fremrthd dthel yardbademoa dbabiwlhted @Reéh wheapaci t or

may al so be provided as the power orage portion. [0146] (Enbodi nent 3) A
seni cond (R HE“SHBW% St harFsre?FéYRiifséX tﬁ‘? &ge wprdpplipsniheapye 611dt ¢ Por egoi ng

embodi Me Rty eRRA thn BeRE diQblewad Iﬁéﬂfﬂn‘?ﬂblﬁﬁ HulG 1R §tnE Barlfd '\Jlﬁeééxlﬁfgn% s in

function of transmtting or receiving el ectromagnetic Wwavés.
whi ch a Senbesnblydtaosmitted and reed tsamigirem thofead¢réwfier.egoi ng enmbodi nents i s

nmount ed ﬂd%r:lllustrated in FIGS. 14Ato 14F. [0147] As itenms having the
sem cond c]tg devi ce of any of the foregoing enbodi nents, the follow ng

itemsare g VeSimiKz_ﬁ%f_Sto(as@ﬂv&it@naﬂ%icorﬁ@_@l%f dBFBE Yhe ShilSnduRf WEVikt 68
bearer bonds, certificates (such as a driver's l'icense or a resident's

card, sebifpmbodinmnt inchiles a basierithaetorg, shertagesofipewer for diagsmities afd G

140), pa k ai u a i paper of bottl.es, see, FIGS.
14E and gé}%% é@gﬁ%i %dg&lrir]?eaéllgg’ ?%Scﬁo \gé%gle%#%ﬁ §$ i goo‘f%pgﬁn,e’ vahi 136( es
(such ascempémsyted.e) In peurtsanlal incthessatic@rlutoucdevace BAGBisOEmBYdHBasSLS, see
FI G 14D%;, food, clothing, livingware, electronic appliances (such as a
liquid cFYRPYROR; Whichy nefds; aelargm amoudt fi RPWak s cprovidedeiie\the i ssgoribyi ce,

? L o a%ﬁ;?;&g%?&ﬂdéﬂﬁetﬁ%lg%il@ﬁnﬁell)q %esrféfatfoheciwulft? wh-EpeEf)ys R s ClﬁQﬂHr%fféctﬁ@ vib CﬁoQifde any of
battery as described in this embodiment.
[0144]
The semiconductor device of this embodiment may include a plurality of
antennas for wirelessly receiving power for the battery. Therefore, the battery for
20  supplying power for driving the semiconductor device can be charged with external
electromagnetic waves without directly being connected to a charger. As a result,
unlike a conventional active-type RFID tag, it is not necessary to check remaining
capacity of a cell or change cells, so that the semiconductor device can be continued to
be used for long periods of time and over the long term. In addition, power for driving
25  the semiconductor device is constantly stored in a battery, so that sufficient power for
driving the semiconductor device can be obtained and a communication distance
between a reader/writer and the semiconductor device can be increased.
[0145]
Note that a battery is described as an example of a power storage portion in this
30  embodiment; however, the semiconductor device can be formed using a capacitor

instead of the battery. Although various capacitors can be used, a small and

high-capacity double-layer electrolytic capacitor or a small and high-capacity



is fixed by being attached to the surfaces of the objects having various
shapes as descri bed above, or being enbedded into the objects. [0148]

Furt her, woxysrmeidnavi ng t he sem conduct or devi ce of anpCoiJpPriee0648982goi ng
enbodi nents refers to a goods manageggnt system a system having an

aut hentication function, a distribution system or the like. [0149] Note
that this enbodi nent can be inplenented in conbination with Enbodi nent 1 or
Enbodi ment 2. This application is based on Japanese Patent Application
serial No. 2008-241436 filed with Japan Patent O fice on Septenber 19,
2008, t Istackert-layer esyamimeapagitor ihpreferably %@F-eb%ltqrﬂ%taﬁefibbatheﬂbg‘?fy and 2
reference. CLAI M5 1 sem. i mpi Sing: an antenna circuit
whi ch tfﬁﬂ%zOfgm§ﬁgoﬁgégg@ggpggﬁéﬁggg¢¥é@geg@ﬁgghlation si gnal generation
circuit g igured to denodul ate a signal fromthe antenna circuit, whose
nodul ation factor is greater than or equal to 95 % and | ess than or equal
to 100 WFEmpodimesntd) demodul ati on signal generation circuit configured to

demodul ate a sl agticdifEbE MEyRE1GRIAA & bfMifactitlPSR ERlyina! b diagkor i s
q | to

greater than or equal to 95 % an ess than or equa ?1.0 % and a si gnal
fr om t hdompbimgranigidiments cantbeossed focvdrmus ohjebacnd systemg niliziag atfegtiosr equal
to 10 % and less .than or equal to,30 % and a logig_circuit c tgured to
sel ect dfe TGASBIERGNGT FETRHHEI §ie§H°F’ﬁg%€fji]§ st deﬁ%%ﬂ]?%?i %)nn ‘gﬁ{%aiﬂ

gener at i QB Gnifdtbl devide 2060 USRAL ﬁ?rmdﬂhb%%éoiﬂg ¢hBodimems ds deommked afei on
signal generation circuit to nodulate the signal selected by the logic

ci rcui t ,illusieted in KIGS. Ib4itecldi.rcuit is configured to select the signal

demodul a[bﬁl%l n the first denodul ati on signal generation circuit when the
ant efina 'Ci ]uit transmts data, and wherein the logic circuit is configured

to select the g giahs digRmgul thé egbnhiboidietos edevide defroahyl affi dire Sforpgaing
generation circuit when the antenna circui.

. tr I data. 2. A .
sem conduekasimerts, the fellawing dems are BiVaRt kaYs ése@ﬁfﬁﬁ[ﬁmaeﬁf PPEHs iPPS and
recei Vessegl?ﬁt?és, bearer bonds, certificates (such as a driver’s license or a resident’s card, see

FIG. 14B), books, containers (such as a Petri dish, see FIG. 14C), packaging containers
15 (such as wrapping paper or bottles, see FIGS. 14E and 14F), recording media (such as a

disk or video tape), vehicles (such as a bicycle), personal accessories (such as bags or

eyeglasses, see FIG. 14D), food, clothing, livingware, electronic appliances (such as a

liquid crystal display device, an EL display device, a television device, or a portable

terminal), or the like. The semiconductor device of any of the foregoing embodiments
20 is fixed by being attached to the surfaces of the objects having various shapes as

described above, or being embedded into the objects.

[0148]

Further, a system having the semiconductor device of any of the foregoing

embodiments refers to a goods management system, a system having an authentication
25  function, a distribution system, or the like.

[0149]

Note that this embodiment can be implemented in combination with

Embodiment 1 or Embodiment 2.

30 This application is based on Japanese Patent Application serial No.
2008-241436 filed with Japan Patent Office on September 19, 2008, the entire contents

of which are hereby incorporated by reference.



a first denodul ation signal generation circuit configured to denodul ate a
signal fromthe antenna circuit, whose nodul ation factor is greater than or
equal to Wb 2040329 ess than or equal to 100 % a secondPdempzivd/aéssemn si gnal
generation circuit configured to demodul ate a signal fromthe antenna
circuit, whose nodul ation factor is greater than or equal to 95 % and |ess
than or equal to 100 % and a signal fromthe antenna circuit, whose

nodul ation factor is greater than or equal to 10 % and | ess than or equal
to 30 % and a logic circuit confi%ured to select one of a signal

denodul ated in the first denodul ati nal generation circuit and a
signal denodul ated in the seconddenodul ati on signal generation circuit to
nodul ate a signal fromthe antenna circuit, wherein the second denodul ati on
si gnal generati.on ciAsgmicondetardiesice aomhprisihg:denodul ation circuit; a second
denodul ation circuit; and a. ¢ arator electrically connected to the first
denodul ati on c3aignnagHauf Wé‘“‘g‘é%ﬁ@“ﬂ HGPYES %ﬂa;ci rcuit, wherein a

polarj ty of elpglg h&@&g@& ?ﬁ@g&ﬂéﬁtﬁﬁ diftultRBnfigrsd l@melihaas agfgnsi reui t

is opposite to that o St gnal denodul ated in the secon

denodul afromrthe ianennd cirowiig mdiose trodulatign actarris grdatdr shapooif ¢qyal 0dd% % &l ect t he
signal denodulated in the first denodul ati on signal generation circuit when
t he ant el§psthen peequal {a EWs%it s data, and wherein the logic circuit is

configured to selech &e%dﬁ%ﬁgﬁlsgﬁg@g&r%cﬁpcﬁ&ﬁ PERRLAN Qé'rg&ﬂﬂét@td on

signal generation Crrcult enna circuit receives data. 3. The

seni condgighA frofeitcGatenas eiréliit) gvhose mbdinlatidn fasteeiegeatehthas oc equehl te®DHEuUl at i on
signal generation circuit includes: a first bias circuit electrically
conntlt eand lesstthen i eqtal theHRffalaad iasienal from the aplenpher@gnyhpsa Bedulation 5

second bjas circuit electrical connected to t nd denodul ati on
circuit %ﬁﬁ’rfgr%re%%ﬁ%@?gf B‘ild.a?ﬁ). 1%%@“@2??3%@%&%%&8é@%’eanéiccor diung ![O claim
2, wherein the, $§50R¢cHEBIEERLE 9 selcNahe BERASYIAA] ARnOdGRd inl thel fides an

anal og buffer circuit electrically connected to the conparator. 5. The
seni conddenetulaiion signak @onethtien tarcuitatnd » signgl demodulated in the second

demodulation signal generation circuit to modulate the signal selected by the logic
15  circuit,

wherein the logic circuit is configured to select the signal demodulated in the
first demodulation signal generation circuit when the antenna circuit transmits data, and

wherein the logic circuit is configured to select the signal demodulated in the
second demodulation signal generation circuit when the antenna circuit receives data.

20

2. A semiconductor device comprising:

an antenna circuit which transmits and receives data;

a first demodulation signal generation circuit configured to demodulate a signal
from the antenna circuit, whose modulation factor is greater than or equal to 95 % and

25  less than or equal to 100 %;

a second demodulation signal generation circuit configured to demodulate a
signal from the antenna circuit, whose modulation factor is greater than or equal to 95 %
and less than or equal to 100 % and a signal from the antenna circuit, whose modulation
factor is greater than or equal to 10 % and less than or equal to 30 %; and

30 a logic circuit configured to select one of a signal demodulated in the first

demodulation signal generation circuit and a signal demodulated in the second



wherein the logic circuit includes: a selector circuit configured to sel ect
one of the signal denodulated in the first denodul ati on signal generation
circuit awmd2tm3zisgnal denodul ated in the second denodulpatriieznosneed
generation circuit; and a control ciragit configured to control the
selector circuit.6. The sem conductor device according to claim1l1 or 2,
further conprising a nmenory circuit and a nodulation circuit, wherein the
logic circuit includes: a selector circuit configured to select one of the

si gnal denodyl af.ed .in.the first. denodul ation Si | generation circuit and
Che ai gnabHeHBtcH siet eperphie e e r sedhifan G dfaiton
circuit; a memyhéreiPilelsetond deblddula€ion kigdall Reefafioh 8RehifRERdES: OM t he menory
circuit; and a control circuit configured to control the selector circuit

and the nenory cont r afirgidemgfulatiomeirififer ei n the control circuit is

configured to genera i tansmtted to the nodul ation circuit
I n accordance with t%ge%gggg@ggggﬁ?lgﬁrﬁtéa%gmry circuit. 7. The

seni conduct or devi cea @@ﬁ@aﬁitdrgelléariemy cvigecttd @b ahéfgirsg deﬁlo@ulafitjili Tcmhﬁﬁit ]
conprising.a battery in which electricity is stored by a signa ichis
i nput fr@HﬁitﬂFFeseﬁ‘Pﬂdé%ﬁé’dEMU@Hiqr.cu%. A card on which the seni conductor device

according to agy.QRe aoﬁolﬁlli@ri OB etbetiR s%gﬂa? JBHYALREed in the first demodulation

circuit is opposite to that of electric signal demodulated in the second demodulation
circuit,

10 wherein the logic circuit is configured to select the signal demodulated in the

first demodulation signal generation circuit when the antenna circuit transmits data, and

wherein the logic circuit is configured to select the signal demodulated in the

second demodulation signal generation circuit when the antenna circuit receives data.

15 3. The semiconductor device according to claim 2,
wherein the second demodulation signal generation circuit includes:
a first bias circuit electrically connected to the first demodulation
circuit and the comparator; and
a second bias circuit electrically connected to the second demodulation

20  circuit and the comparator.

4. The semiconductor device according to claim 2,
wherein the second demodulation signal generation circuit includes an analog
buffer circuit electrically connected to the comparator.
25
5. The semiconductor device according to claim 1 or 2,
wherein the logic circuit includes:
a selector circuit configured to select one of the signal demodulated in the first
demodulation signal generation circuit and the signal demodulated in the second
30  demodulation signal generation circuit; and

a control circuit configured to control the selector circuit.
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6. The semiconductor device according to claim 1 or 2, further
comprising a memory circuit and a modulation circuit,
wherein the logic circuit includes:

a selector circuit configured to select one of the signal demodulated in
the first demodulation signal generation circuit and the signal demodulated in the
second demodulation signal generation circuit;

a memory control circuit configured to read data from the memory
circuit; and

a control circuit configured to control the selector circuit and the
memory control circuit, and

wherein the control circuit is configured to generate a signal to be transmitted

to the modulation circuit in accordance with the data read from the memory circuit.

7. The semiconductor device according to any one of claims 1 to 6,
further comprising a battery in which electricity is stored by a signal which is

input from the antenna circuit.

8. A card on which the semiconductor device according to any one of

claims 1 to 7 is mounted.



