| C CH P FOR | DENTI FI CATI ON, DATA- READI NG METHOD, AND DATA- WRI TI NG METHOD
BACKGROUND OF THE INVENTION 1. Field of the Invention This invention
Felates to an IC chip for wireless identification that is used for

i dentifying various types of objects, persons, and the like, and to nethods
for C reading and witing data fromto the IC chip. This application is
based on JEGGHE ROBIDENTIERCATION, RATAREADING METBHGED, s of which

are incorporated herein by reference. 2. Description of the Related Art Mny
kinds of IC cards and | I nd they are wdely used
for identifying vari ousmgé“*gﬁxgﬁgi&%mo d the like. 1C cards
and I C tags may be contacting or non-contacting, but the non-contacting

type that incorporates an IC chip for wireless identification is superior,
since it is nore convenient to use. In addition to incorporating the

wireless ICchip in an | | be i ncorporated
§A§&%§(J)Q§D;‘QF‘ THE RIVENTION

directly in various types I'NC I ng paper noney and the |ike,

and used i %dﬁg{!’lﬁ{ﬁ;iﬂg t hem A conventional wireless IC chip for
i denti fi cati'of Tectrical power by using carrier waves fromthe

outside (e.g. see Japanese Unexam ned Patent Publication No. 10-145443).
That is, when cZhisiipyentian eelates torandl> ehip forrvareless adehification that ilameedr ecei ved vi a
an on-chip antenna, they are rectified to create an internal power source,
so that dafst iddiifying vafi@stysesREoblERRSFétsdR, drdiaheé Hke, 200 to WRHREs ¢@n be read,

and the required data can ge transmtted by radio. 1
C reading and writing data from/to the IC chip.
This application is based on Japanese Patent Application No. 2003-319280,
the contents of which are incorporated herein by reference.
2. Description of the Related Art
Many kinds of IC cards and IC tags have been developed, and they are
widely used for identifying vanious types of objects, persons, and the like. IC
cards and IC tags may be contacting or non-contacting, but the non-contacting
type that incorporates an IC chip for wireless identification is superior, since it is
C more convenient to use. In addition to incorporating the wireless IC chip in an IC
card or an IC tag, it may be incorporated directly in various types of objects,
including paper money and the like, and used in identifying them.
A conventional wireless IC chip for identification supplies electrical
power by using carrier waves from the outside (e.g. see Japanese Unexamined
Patent Publication No. 10-145443). That is, when carrier waves from an external
reader/writer are received via an on-chip antenna, they are rectified to create an

internal power source, so that data that has been superimposed on the carrier

waves can be read, and the required data can be transmitted by radio.



According to the conventional art, carrier waves fromthe outside are used
not only in creating an internal power source for the IC chip but also as
carrier waves for carrying data; one problemis that, in order to
accurately denodul ate the superinposed data, the carrier wave frequency
must be kept constant, which tends to limt the range of application. That

i's, since the chacadintoshd echvehtidnabargRanrizhwavedfrennhe siside etk wedt he | C chip
are affected by the properties of the item that incorporates the I C chip,

fixing they6ag0) S oo Jnnﬁﬂ: ¥Rt MESCRARI o aled aBEARer ¢ N

characteristics on-c ntenna to each |n item C SUWARY OF
THE | NVENTI ON cordln i S..an .o ct of h|S|n tion.to sol ve these
probl ens of*% ngi%/%n%ﬂe pJP}PICWS ﬂl?ﬁlbm@ﬂfq @F“W&%%Ber{lﬂ‘gql Aarry only a
clock pulse, and ther eby provide an IC chip for identification that

essenti al | %W@%@P@S@dﬁiﬂ%ﬂlemﬁWavhéeqliqﬂémrém:l}e kept constasdrwhieh waves, and
has an extrenely w de range of application, and nethods for reading and

writing datends tolifnitahd hage 6F sppliationd ThatiR[ sihee the bha¥@eidiies abtheanobj ects, a
first aspect of this invention C corrprlses a power section that creates an

internal veliagdenBY niés b 1H§e§b
cl ock- gener i?i%}l %g ngeg#’l g{r%gtoﬂat{}égér e@?es an | nt r naPI%B?oc gase% on a clock
pul se, Ls carrie he_.carrjer wave; rrenor and an
Ut put SecTROIPEORRHERTr IC )il 508 BEFR ORI maEs SRR onpl | ance
with the internal clock, and | oad-nodul ates the _carr_i er wave. It is
passi bl e t & pdapt thgecharagheristiospf shecan-enp enfarnastoreaeh individualigtestat a carri ed by
n optical signal fromthe outside in conpliance with an internal clock, and
stores it in the nmenory section; the witing section detects data overfl ow,
and bl ocks
SUMMARY OF THE INVENTION
Accordingly, it is an object of this invention to solve these problems of the
conventional art by using carrier waves that carry only a clock pulse, and thereby
provide an IC chip for identification that essentiaily has no restrictions on the
frequency of the carrier waves, and has an extremely wide range of application,
and methods for reading and writing data from/to the IC chip.
In order to achieve the above objects, a first aspect of this invention
C. comprises a power section that creates an internal voltage by using a carrier wave
from the outside; a clock-generating section that creates an internal clock based
on a clock pulse, which is carried on the carrier wave; a memory section; and an
output section that serially reads data in the memory section in compliance with
the internal clock, and load-modulates the carrier wave.
It is possible to provide a writing section that serially reads data carried by
an optical signal from the outside in compliance with an internal clock, and stores

it in the memory section; the writing section detects data overflow, and blocks

writing to the memory section accordingly.




witing to the nmenory section accordingly. 2 ~ The cl ock-generating section
can distinguish the clock pulse that is carried by the carrier wave, and a
bunp for connecting an outside antenna can be fitted to an on-chip antenna
that connects to the output section. A second aspect of this invention
conprises the steps of creating an internal clock based on a clock pulse,
whi ch i s carri edThaclacle generatingvsavtiorf can dishinguish thiesilokek pulsecthates cakiey r eadi ng
data stored in a nmenory section in conpliance with. the internal clock, and

| oad- modul a4 1l ckhifer GAVE]AH SRS, fof cdiiekthABPAALIARiniefhScanbiaTtean comPpr i ses

the steps of" creating an i nt ernal clock based on a c k pul se, which is
carried on ar.i Y romth serially storlng data, which is
carried on %‘n &”P%ﬂ ‘A@ giﬁg onfnreg[ {Qpﬁfegg and  writi ng the stored data
in a nmenory section, and in addltlon bl ocki ng wrltlng t he nenory
section: Accor di fAgesandiaspect ghthis inyention cOmMPEERS the steps & PE#E Ahe power

section creates the internal voltage by using the carrier wave fromthe
out si de, amateris chdckbasedgamneclatk pgse ediidhas canredions arri¢rnvaefaim tleock based
on a clock pulse, which is carried on the carrier wave. The output section

serially regdsddaig séﬁﬂfﬁ@a&ﬁghﬁlﬁ stof& R SRy Retiddl JiaBALKiM th the

internal clock fromthe clock: generatl ng section, and | ad nodul at es the
carrier nav CCQ eader that transmits the carrier
wave is abl ZEE P&L‘g"@%@%‘t@ %JB%%F& 8%tion via the carrier wave;
at this tine, neither the I1C chlp for identification nor the reader have
a({ dependency oft thiié aspeeipfdhisyosntiomeoraprises die figrfeof creptipg AR intgwrlds, the
carr

i er
clock based on a clock pulse, which is carried on a carrier wave from the outside,

senally storing data, which is carried on an optical signal from the outside, and
writing the stored data in a memory section, and in addition, blocking writing to
the memory section.

According to the constitution of the first aspect, the power section creates
the internal voltage by using the carrier wave from the outside, and the clock-
generating section creates an internal clock based on a clock pulse, which is
carried on the carrier wave. The output section serially reads data stored in the

( memory section in compliance with the internal clock from the clock-generating
section, and Joad-modulates the carrier wave. Accordingly, an outside reader that
transmits the carrier wave is able to read the data from the memory section via the
carrier wave; at this time, neither the IC chip for identification nor the reader have
any dependency on the frequency of the carrier wave. In other words, the carrier
wave is merely a wave for carrying the clock pulse, supplying power for the
internal voltage, and there ar.e essentially no restrictions on its frequency.

The writing section serially reads the data carrier on the optical signal

from the outside, and stores it in the memory section, thereby enabling the desired



wave is nmerely a wave for carrying the clock pul se, supplying power for the
internal voltage, and there are essentially no restrictions on its
frequency. The witing section serially reads the data carrier on the
optical signal fromthe outside, and stores it in the nmenory section,

t hereby enabling the desired 3 data to be witten and stored in the nmenory
section. Afatapg ge Wsn apd stognshin kg mempryrgrtiemt At this tirpe.dhhemicahi smwith t he
clock pulse carried by the carrier wave. This is because the clock pulse is
a base f or sigha dard isimsynchtonidm withdhaldbikpdsd deeried ef heearier Wiane when readi ng
the data of the optical signal. The witing section detects overflow of data

carried onThiigs BRaliScthe 2ic@R Phulse F5bARE F6H4Be WidrhhMIodkO afd e fRERIY Secti on

accordingly, thereby prohibiting any subsequent additional witing so as to
prevent any.change in,the data,of, th menorny.section. The nenory section
may be reng%?rgﬁc%[gﬁgvv\fhie{lé%ﬁ @eﬂgtﬁﬁgtheﬁ’é?’a%!&?@a-o bl ock and close a gate
circuit, which is provided before the shift reqgister that reads the data
from the opti cailhewime seetiancdetests amsriow af ¢mmoamad pnéherqpiisal sigbry may be
used in the nenory section, this fuse nenory being bl ocked and rendered

non-wr i t abbid bipcksswriting teethb atertvaay eectian @aocdrdinglyi therebly poaibiting ahjhe above nay
be used. Wen using hardware to block the gate circuit, it is acceptable to

use, for el fnt Addifidhidl Wafling sblad i lprEhdR iy Sifankb & he/M4E GFithd € menory of the
menory section. The cl ock-genérating section can increase noi se tol erance by

et SR SR TR R L2,
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register that reads the data from the optical signal; alternatively, a nonvolatile fuse
memory may be used in the memory section, this fuse memory being blocked and
rendered non-writable by using the hardware; a combination of both of the above
may be used. When using hardware to block the gate circuit, 1t is acceptable to
use, for example, a rewritable flash memory as the nonvolatile memory of the
memory section.
The clock-generating section can increase noise tolerance by
( : distinguishing the clock pulse carried on the carrier -wave. This is because noise
waves are not mistakenly 1dentified as carrier waves. For example, the clock
pulse can be distinguished by using a bandpass filter having a narrow band that
only extracts clock pulse frequency elements.
When an on-chip antenna is fitted with a bump for connecting an outside
antenna, the characteristics of the on-chip antenna can be easily improved via the

outside antenna, increasing the communication distance of the IC chip for

identification and thereby greatly enlarging the range of its application.



only extracts clock pul se frequency el enents. Wen an on-chip antenna is
fitted wwth a bunp for connecting an outside antenna, the characteristics
of the on-chip antenna can be easily inproved via the outside antenna,

i ncreasing the comunication distance of the I1C chip for identification and
thereby greatly enlarging the range of its application. 4 The second aspect
real i zes the opéihatseomsl aspedt healigévtbk operaormtaithe dedt-gensratingtsectinmpor y
section, and the output section of the first aspect, and the third aspect

realizes t g emon) é&ﬁ&n,%dttﬁeoﬁifzn_ﬁ%&tﬁﬂﬂﬁﬁﬂé fifgaspeet, hedthetthied 2pe&r y sect i on,
and the witing section of the first aspect. BRI EF DESCRI PTI ON OF THE

Po. 215 azraleDaliomofy s L ERLRTAIAN st IERPpor SRR °G agr ams

showi ng an overall constitutjion; and Fig. 4 is an operational diagram
DESCRI PTI e ipg: sesidep BAVBPPIVENTS  Preferred embodi nents of the
invention will be explained with reference to the diagranms. An IC chip for
identification 10 uses a wireless system and conprises a power section 11,
a clock-generating section 12, a witing section 13, a nenory section 14,

and an out put section BRIEFDESARIPTION ORAME BRASKF OGSt he power section | |
and the cl ock-generating section 12, and the output side of the output

section 15 are Cf‘?ﬁ'.rﬁeﬁtaeﬂocj:lpdiﬁﬁ'%%o&vﬁlgaﬁ overall constitution;

C‘ Fig. 2 is a detailed block diagram;
Figs. 3A and 3B are schematic diagrams showing an overall constitution;
and

Fig. 4 is an operational diagram.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the invention will be explained with reference
to the diagrams.

An IC chip for identification 10 uses a wireless system, and comprises a
power section 11, a clock-generating section 12, a writing section 13, a memory
section 14, and an output section 15 (Fig. 1).

The input sides of the power section 11 and the clock-generating section
12, and the output side of the output section 15 are connected in common to an
on-chip antenna A. The on-chip antenna A is fitted with 2 bump B for connecting
an outside antenna Ao. Carrier waves S1 reach the on-chip antenna A and the
outside antenna Ao from unillustrated outside readers.

The output of the power section 11 is supplied as an internal voltage V to

the intemal parts of the IC chip 10. The output of the clock-generating section 12



on-chip antenna A. The on-chip antenna Ais fitted with a bunp B for
connecting an outside antenna Ao. Carrier waves S 1 reach the on-chip
antenna A and the outside antenna Ao fromunillustrated outside readers.
The out put of the power section 11 is supplied as an internal voltage V to

t he internal rts . of .the | C chi . The oup.put_of the clock;generating
section 12 gﬁﬁgo IWUIE%SCW%“\%??qlﬁ%ﬁogt@gﬁ%ﬁgqgs Q%Fi"ﬁeéngﬁfoﬁﬁg"%secti on 15
as an internal clock Sc,, and the witing section 13 outputs via the nenory
section 14 2pd theyeriong pastion é3 rbtwts visthesperagyy isedionslidga dhe Gupyisartings t he
witing section 13 froman unillustrated outside witer. A capacitor for
resonance Q5i Arcoptiveldigehl SO rpavhed the lwrithgtsbétiomlk-3chop aanihdhwaated (Fig. 2), and
one end of the on-chip antenna A connects to ground. Incidentally, the
out si de antgnn wWhatesan be appended to the on-chip antenna A via connecting
bumps B, with a capacitor for resonance C being connected in parallel to the
out si de antenna AQ. weyver, ends of the nqn-gro ed sides _of the on-chip
antenna’ A and ¢ Ha oA OHET tispBNTE Chs PHRGR  BRAE S hecPneHRP BSRIE sect | on
11, the clock generator 12, and the output section 15. |n the power section
11, ends ofA {ifig Norrdpnasded the eeshipfantenes Hreoghgass togrowndnedemtallt.he out si de
antenna Ao are connected in common via rectifying diodes Dl1. A snoothing
capaci tor @GHe onsideahtsnhDAb ken belbppended wehobn-thig adtended vibtorawedidyl, and
outputs the internal voltage V. In the clock generator 12, ends of the

non- gr oundglaisde Svit a EdMacifft-6feBonae O LRRR oftnétdl ihiaraldf Bl antenna Ao

agﬁ connected’in comon via detecting diodes D2 and D2, and lead to a cl ock
gene

rator ]b%?s'idc;r arl]n enna AL, ﬁé\ggve?,f entdQ ot ﬁnle %%x%—groundcd sides of the on-chip

antenna A and the outside antenna Ao lead separately to the power section 11, the
clock generator 12, and the output section 15.

In the power section 11, ends of the non-grounded sides of the on-chip
antenna A and the outside antenna Ao are connected in common via rectifying
diodes D1. A smoothing capacitor C1 connects to the output side of the diodes
D1 and D1, and outputs the intemal voltage V.

In the clock generator 12, ends of the non-grounded sides of the on-chip

C antenna A and the outside antenna Ao are connected in common via detecting
diodes D2 and D2, and lead to a clock generator 12a. The input side of the clock
generator 12a 1s grounded via a resistance R2, and the output of the clock
generator 12a is led as an internal clock Sc to a shift register in the writing section
13, an overflow detector 13e, and a register 15a in the output section 15.

The wnting section 13 is comprised by concatenating an amplifier 13b, a
gate circuit 13c, a shift register 13d, and the overflow detector 13e in sequence to
a light-receiving element 13a that receives the optical signal S2 from the outside

writer. The output of the overflow detector 13e is separately connected to a



generator 12a is grounded via a resistance R2, and the output of the clock
generator 12a is led as an internal clock Sc to a shift register in the

Writing section 13, an overflow detector 13e, and a register 1 Sa in the
out put section 15. The witing section 13 is conprised by concatenating an

anplifier 13b, a,. ,0ate circuit 13c,. a.shift regjster 13d nd.t he overfl ow

det ect or 1§éeni&9¥yslégBéﬁ'éém?’&oryée?tiod’n]tﬁﬁ%ﬁglwlh@ ?%%ﬁi’c‘?t?,haactﬁgle recei ves the
optical signal S2 fromthe outside witer. The output of the overflow

det ect or Béightreseiymgalement ddanewmprses: Hrax@nplerophptadiadsdf the menory section
14, in addition to the gate circuit 13c. The |light-receiving elenent 13a

conprises, for exmiiEreutpat phbe gHifl0@gisteANdd tajonnett@ito thé mehory M4 ¢f regi st er
13d is connected to the nenory 14a of the nmenory section 14, and the output

of the ”e”‘ﬂﬁeyméﬁl%ry%@ﬂ&ﬁé a‘ilag tﬁé‘&n@ﬁ%ﬁﬁ%e 55?%%‘;058%&;{&1?9?5&&“ on 15.

The out put of the register a 1s tonnected t 0 SwW t chi ng

el ement T, ,such_.as, for exampl an, FET. the .cathode side qf .the sw tching
elenent T il a&?ﬂﬁﬁ&&ﬂl?saﬁﬁanﬁﬁeef&‘ﬁ&a@“&ﬁ@eif%glﬁ'c’fn &t 8@“\?9&8& rate

resi stances R5 and R5 to the ends of the on-chip antenna A and the outside C
ant enna Ao gated a switching elameniyf, stichrasefoa sparaplelnn FioF rthel cafBode sidesoivm squar e

silicon chip (Fig. 3). Fig. 3Bis a cross-sectional view taken along the

arrowed | i nke svitchihgodlehig. T BAsrouiiiied) &ndahe gncle side isresisebied viar sepingtea r equi r ed
integrated circuit 22 on a silicon base 21, providing an insulating |ayer

23 of, for e4qipl.ersRAkYE 1d%he %:oftﬁenﬁn—&ﬁ]?aﬁt@&?aﬂfanatﬂ?e &ldiggon base 21, and

t@_r eafter formng the on-chip antenna A

antenna Ao.

The IC chip 10 may, for example, be formed as a 0.5 mm square silicon
chip (Fig. 3). Fig. 3B is a cross-sectional view taken along the arrowed line X —
X of Fig. 3A.

The IC chip 10 is made by forming a required integrated circuit 22 on a
silicon base 21, providing an insulating ]ayer 23 of, for example, polymide, over
the top facg: of the silicon base 21, and thereafter forming the on-chip antenna A
and the bumps B on the insulating layer 23. The on-chip antenna A illustrated

C here is a triple-wind loop antenna that is suitable for use at a frequency of 2.45

GHz, which is a representative frequency of the carrier wave S1, and has a metal-
plated layer formed on the insulating layer 23. Furthermore, a convex lens-
shaped light-permeable section is provided in one part of the insulating layer 23 in
order to efficiently deliver the optical signal S2 to the light-receiving element 13a
in the integrated circuit 22.

The operation of the IC chip 10 is as follows.

When no data is written in the memory 14a of the memory section 14, the

carrier signal S1 that carries the clock pulse is transmitted from the outside reader



and the bunps B on the insulating |ayer 23. The on-chip antenna A
illustrated C here is a triple-wind | oop antenna that is suitable for use at
a frequency of 2.45 GHz, which is a representative frequency of the carrier
wave S 1, and has a netal - plated |ayer fornmed on the insulating |ayer 23.
Furthernore, a convex |ens- shaped |ight-perneable section is provided in
one part ofo theen-eisp haenmgA laager tH2Dutade orteer Ao(tefmhost leant diFidet)i ver t he
optical signal S2 to the light-receiving elenment 13a in the integrated

circuit 22endflimgQRep@kéfRc®in | N® re&tifihdcatAed Sgras St 8y hoing theMigfesno data is

witten in the nenory 14a of the nenory section 14, the <carrier signal Si
that carri ;[aeb I ] ] f/0 QU S & er 7 to

t he on-chi %ﬁan en%aagﬁ%g%g% %}rg lé%@%@%%yﬁ%éﬁng%ggﬁf@%%%%fg llhgggl of Fig.
4), enabling the power section.l1l to ify the carrier, signal Si by using
the diodes T en&af@?eppméﬁ@@telae@tl\éﬁzﬁ% 7 ik femaa@i%@ctq#gmﬁ&). The
carrier signal Si has a frequency of approximtely 10 MHz to 70 GHz, and,

for exanpl af a alock freRuenelyde= ldTc a 100 &dkz (whene Eaisythé clock puliecyeld)0® KHz (wher e
Tc is the clock pulse cycle) is superinposed by 100% ASK nodul ati on.

I nst ead of sAysdfimfsed 8Y1100% A SR nsddtdtionP MhsicadBRA SKe madiefioiRRS8clby FSK
nmodul ati on, PSK nodul ation, or the like. The clock generator 12a of the

cl ock- gener Al iy ARCLLOmhA B FA Solulalfy A kBhuaBflBplneTjd Vi 2 the

di odes D2 é’n_ nd*create imterna ased ‘on the clock pulse
S o M o e e i e A B o
oMtside witer. The optical signal S2 should preferably be an infrared beam
at an auxi Isigarl/Staiaithe dipdes D4 und &2, aid Gede ightintemal clock Sc based on the
clock pulse that is carried by the carrier signal S1.
Next, the optical signal S2 that carries the data D is led into the light-
receiving element 13a from the outside writer. The optical signal S2 should
preferably be an infrared beam at an auxiliary carrying frequency of 500 XHz or
more, and the data D to be superimposed on the optical signal S2 is synchronized
with the clock pulse carried by the carrier signal S1. The data D 1s stored in the
shift register 134, ‘being read serially via the gate circuit 13c into the shift register
C 13d in compliance with the intemal clock Sc. This is because the shift register
13d operates in compliance with the internal clock Sc.
When a predetermined amount of data D has been stored, the shift register
13d, generates an overflow signal Sf. Accordingly, the overflow detector 13e
fransmits a write signal Sw to the memory 14a of the memory section 14, writes
and stores the data D in the shift register 134 into the memory 14a, and, in
addition, transmits a gate signal Sg to the gate circuit 13c, and closes the gate

circuit 13c, making it possible to block the passage of data D after closing the gate

circuit 13c. That is, the memory 14a of the memory section 14 is blocked to



‘nmore, and the data D to be superinposed on the optical signal S2 is
synchronized wth the clock pulse carried by the carrier signal Sl1. The
data Dis stored in the shift register 13d, being read serially via the
gate circuit 13c into the shift register 13d in conpliance with the

internal cl gekemCwritlid fhetelo pﬁgﬁé'o%ge %Eﬁl%ycf tInéi@&itﬁb{(?'@he hedoRPRIat £ N

conpliance with the 1nternal en a predéterm ned anount of data D
has been stored, .tthe shift r.egister .13d rate overfl ow signal Sf.
Accor di ngl y OFYPlate Bemosy, ‘?ﬂ}@fejgb&f;? 1ty igterngl, 'af’é Sénaﬁ'nﬂ’év%rf 8ﬁ%ﬂ§’§w to the
menory 14a of the nmenory section_ 14, wites and stores the_data Din the
shift  regi starfensgnal il dTom sharuigids hasvanishetiand the injerapk yahege Mrhadsnits a gate
signal Sg to the gate circuit 13c, and closes the gate <circuit 13c, naking
it possibl ebtem Ioktock t he passage of data D after closing the gate circuit
13c. That is, the nmenory 14a of the memory section 14 is blocked to 8
prevent writing eiahe ciidr il $3 ot HeCthdidel Ghee abRGirERBESe Y- t e memory

1l4a is a nonvolatile nenory, "which holds its Iinternal data D and stands by,
even when the carrier_signal S fromthe,outsid as.vani.shed and the
Chternal  vortRgatpnh et HE Rk gl a0 e R IsA L MERPARERE | e

out si de once_again reaches the on- chip antenna A and the outside antenna
Ao, the regilsseiallyggadsithe Hatadlinghe memory dfp inoompdiancg wish thedaernahe data D in
the menory 14a in conpliance with the internal clock Sc, and opens or

cl oses the slock Shj ol apensmintlosEs ithe syatvhingeedasent/T in cohplidmteawitiDtheHa swi t chi ng
elegment T fluctuates the |oad inpedance of the on-chip antenna A and the
out-si de ant eNnphe/fitthing 1EméR T BIANAESHhE a2 MhpEPanct 8Ahe TRAMiRidtathat he

carrier signal SI in conpliance with the data D (|l owernost l'evel of Fig. 4).
The

A and the outside antenna Ao via the resistances R5 and RS, load-modulating the
carrier signal S1 in compliance with the data D (lowermost level of Fig. 4). The
reader that transmits the carrier signal S1 is then able to read the data D in the
memory l4a.

In the preceding explanation, the outside antenna Ao need only be used
when necessary. When using only the on-chip antenna A, the frequency of the
carrier signal S1 is limited to one near the resonance frequency of the on-chip

( antenna A; at this time, the reader is configured so as to sweep the frequency of
the carrier signal S1 and write or read data D at the optimum frequency.

A clock pulse distinguishing function can be incorporated into the clock
generator 12a of the clock-generating section 12. An internal clock Sc is created
only for a clock pulse at a specific clock frequency fc, which is superimposed on
the carrier signal S1, thereby enabling noise tolerance to be increased. When
superimposing the clock pulse on the carrier signal S1 by ASK modulation, the
degree of modulation of the carrier signal S1 can be set freely within a range of

10% to 100%, but should preferably between set to the smallest degree of



reader that transmts the carrier signal S1 is then able to read the data D
inthe nenory 14a. In the precedi ng expl anation, the outside antenna Ao
heed only be used when necessary. Wen using only the on-chip antenna A,
the frequency of the <carrier signal S1 is limted to one near the
resonance frequency of .the on-chip C antenna A, at this tine, the reader is
conf i gur edm9gulagion Hhat wilk pbtaindhe desirgd meipe tpleranere TS 1sise@s 9 FdHFE B8] and write
or read data D at the optinmmfrequency. A clock pul se distinguishing

functi on ceapabiy bhihe spoptimgicapatir tteofchopkwergecteomatlor | 2a of t he

cl ock-generating section 12. An internal clock Sc is created only for a

clock pulse at gFhepgeiciredit €3 OfHould, aURBRPlel McoMfotA8a fifse WA bloWAsed on the
carrier signal SI, thereby enabling noise tolefrance to be i ncreased. Wien

superi nposj t : L i i K qindul ati on,
the degr el%yng’fe %gedﬁéxgagﬁgﬁtﬂ%%ﬁ&cﬁ%c@?ﬁ%?ﬁ%ng?lé)ﬁgq l%psﬁtlr g‘gﬁretb)%[esee reely within
a range of Q% to 100% but shquld preferably between set to the small est
degree of basRIQWR &P ABROktAZEOPRN Pinspths mempawy iads secyrehpblogkedyiathence. This is
so as to reduce the capacity of the snpothing capacitor O of the power
section 1lgat&becghilZc atithis tinte, it 3naysdvoeptehly CompaseanyEveiteablecfaghor at e a f use
that is blown by the gate signal Sg, the gate circuit 13c being closed by

har dwar e afreiory NBolws&, m@%nkﬁr?\ma SRS pRRdrablo be AORARewrtcABR flaf Menory lda
is securely blocked via the gate cwcw? 13c at this tinme, it may

sccePLa) YoSBIR 58, Aoy, b TS s R e RS T Y, 5,

s(t(lzuld prefera
N ke, to e ?elil'éf that the data D being stored are not altered.
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C 10 CLAIM5S 1. An ICchip for identification including: a power section
that creates an internal voltadge by using a carrier wave from 5 the
outside; a clock-generating section that creates an internal clock based on
a clock pulse, which is carried on the carrier wave; a nenory section; a
witing section that receives an optical signal that carries data fromthe
10 outside, serially reads the data in conpliance with the internal clock
and further stores the data in thecmﬂmuy'sectlon and an out put section
that serially reads data in the nenory section in conpliance wth the
internal clock, and | oad-nodul ates the carrier wave. 15 2. An IC chip for
“identification according to Claim1, wherein the witing section detects
data overfl ow and bIocks witing to the nenory section accordingly. 3. An

I C chip for iegp((t)lfl on accordl‘Hﬂto Claim2, wherein the clock 20
generati ng 15 e (G AN %’t‘ %&F@‘ﬁ’@ém{l "%l ock pulse that is carried by the
carrier wave. 4. An IC chip for identification according to any one of

Clains 1 to 3 PIVNArE¢raieN thahE"F‘i}ﬁ agniemaLiyRitage by BaRMRCANS gV aYR oM si de ant enna,

the bunp being fitted to an on-chip antenna that connects to the out put
sect| on$ | thevutside;

a clock-generating section that creates an internal clock based on a clock
pulse, which is carried on the carrier wave;
a memory scction;
a writing section that receives an optical signal that carries data from the
10 ' outside, serially reads the data in compliance with the internal clock, and further
stores the data'in the memory section; and
an output section that serially reads data in the memory section in compliance

with the internal clock, and load-modulates the carrier wave.

15 2. An IC chip for identification according to Claim 1, wherein the writing
section detects data overflow and blocks writing to the memory section

accordingly.

3. An IC chip for identification according to Claim 2, wherein the clock-

20  generating section distinguishes the clock pulse that is carried by the carrier wave.
4, An IC chip for identification according to any one of Claims 1 to 3, further
including a bump for connecting an outside antenna, the bump being fitted to an

on-chip antenna that connects to the output section.

11



5. A nethod for witing and reading data in an I C chip for identification,

i ncluding: creating an internal voltage by using a carrier wave fromthe
outside; creating an internal clock based on a clock pulse, which is
carried on the 5 carrier wave; receiving an optical signal that carries
data fromthe outside and serially reading the data in conpliance with the
internal clock, and further storing the data in a nenory section; and
serially reading the data in the nmenory section in corrpliance with the 10
i nternal cl ock and | oad-nodul ating the, carri A et hod for
witing and reédl‘?fb"qj@f wrifipg apd reediggdate ingn 104 'rli’tfPT ﬁdE“a‘t*ICB?‘\o“ raccording to
claim9, further including: detecting data-overflow and bl ocking witing to
the menory sectricbingl5 accordingly. 7. An IC chip according to Caimil
substantially as herei nbefore described with reference to any one of the
acconpanyi ng deatinggs.int2thallltage by using a carrier wave from the outside;

creating an internal clock based on a clock pulse, which is carried on the
5 carrier wave;
receiving an optical signal that carries data from the outside and serially
reading the data in compliance with the internal clock, and further storing the data
in a memory section; and
serially réading the data in the memory section in compliance with the

10  internal clock, and load-modulating the carrier wave.

6. A method for writing and rcading data in an IC chip for identification
according to claim 9, further including:
detecting data-overflow and blocking writing to the memory section

15  accordingly.

7. An IC chip according to Claim 1 substantially as hercinbefore described with

reference to any one of the accompanying drawings.

20
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