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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 various 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

more convenient to use. In addition to incorporating the wireless IC chip in an 1C

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.



1 According to the conventional art, carrier waves fromthe outside are
used not only in creating an internal power source for the I C chip but

al so 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 characteristics of t a unt ed the IC
chip are affect€§“Y mﬁﬁ‘éﬁﬁc@ﬁ%ﬂqo@g %ﬁc?lﬁlgrwg‘é‘?ﬁqtf Eh SHed %%rrgag%ls the I1C
chip, fixing the carrier wave frequency nakes it necessary to adapt the
char act er i 8oty ufcredimgan-ntemsl pewarrseurce Sorche K- chiaibyf alsaps fBA  SUMVARY OF
THE | NVENTI ON Accordingly, it is an object of this invention to solve these
probl ens ofvatdsefor cannendatonale pashlemys thai, iigordar wiaeturarederhddhatearry only a
clock pulse, and thereby provide an IC chip for identification that
essential | me@aﬁernﬁ %s@&hafa%he@%,epwawﬁe dehBAHERgE I8 LiRrfRnigy vaves, and
has an extre e range of appl |cat hods for reading and
writing data theI rder to t he apove objects,
first aspeiet“d%? qfﬁ{}%‘?ﬁ? @Rh&ﬁ’&ﬁpnﬁ'@% %ﬂ&?&ﬁ%& ietrfs(r)lﬁs? tgf %8 eates an
i nternal voltage by using a carrier wave fromthe outside; a

cl ock- generhipiangnsemohuiad ohshe K dup ax affected by theproperiexolihe #6m on a cl ock
pul se, which is carried on the carrier wave; a nenory section; and an

out put sectHabihcbipatatésahe 8 klipl B t}ﬁhadaanernvatvh&‘rdqafmwnai@sttlrmnessarycorrpl i ance
with the internal clock, and | oad-nodul ates the carrier wave. It is

possi bl e & B0 EhaadiblidcR0f BRGHp kilelnaI6 thd hividAfiRedlat a carried by
an optical sigha romt e outside 1 n conpliance wth an I nternal clock,

and stores

a

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 essentially 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 I1C chip.

In order to achieve the above objects, a first aspect of this invention
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 carner 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.



it in the menory section; the witing section detects data overflow, and
bl ocks witing to the nenory section accordingly. 2 The cl ock-generati ng
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 ri,s t S : | i | based on
a clock pul se, &/ﬁ?@ﬁc%'gg%eégr}rg}ge%&g% %ﬁlcdggrn?@{élf H\?\h/ae\a;égo?ur@%&[tﬁé ' g%}?g!!fde, and
serially reading data stored in nmenory secti o.ra in corr(pl ;h%gﬁe with the

i nternal cPYHBIR CAHHY WRYRARGRINR 105 ORISR PWFIOGA[EMNANCEN %ddBect of
this invention conprises the steps of creating an internal clock based on
a cl ock puarsen-chipiantenng thehiconnedtsémthe output sestionave from the out si de,
serially storing data, which is carried on an optical signal fromthe

outside, and WaidebdHll dsPect SF eiethveRich dompriseeiesieps eftremihg aand in addition,
bl ocking witing to the nenory section. According to the constitution of

the first %?Q‘ﬁgltcl?cﬁ(%%s?cﬁgﬁﬁ c]%@fh%l?.& gﬁg&fﬁgﬁgfe@z@_d QrBEMRdve RI Bk by using

the carrier Wave from the outsl generating section

creates an interngl clock hased on a,clock pulse,. which iis carried on the
carrier mQ‘é?ldT*@%éﬁflﬂ&rcé gidai S%FMWEWQQ&CH%H'W@BC‘? W“{’he nenory
section in conpliance with the internal clock fromthe cl ock-generating
section, athd ihterw codiland dead:medwlating the camwewayecor di ngl y, an out si de
reader that transmts the carrier wave is able to read the data fromthe
menory section W w@irl Aspectaf thisdhvemdive corprisasitle stepeeof oneritinp en intéreal C chip for

i dentification nor the reader have
clock based on a clock pulse, which is carried on a carrier wave from the outside,
serially storing data, which is carried on an optical signal from the outside, and
writing the stored data in 2 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 load-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 aré 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



any dependency on the frequency of the carrier wave. In other words, the
carrier wave is nerely 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 nenory section,
t hereby enabling the desired 3 data to be witten and stored .in the nenory
section. Afatd i ke vrifgn apdygorsAan the memory $5eihar's tﬂ’é Ume, ?ﬁﬂ%‘F@ni smwth the
clock pulse carried by the carrier wave. This is because the clock pul se
is a base fignaltdat is nt Smoblonshoekh tendodkghil seaesrridddy thetarienveve. i ne when
reading the data of the optical signal. The witing section detects

over fl ow ofhidad Becadde th€e)olK phlieisUbdsE Bdr 1hd Bitthal cRIH, Hldaiefisedthkt i ng to the
menory section accordingly, thereby prohibiting any subsequent additional

witing so %ﬁﬁc%atsﬁgvﬁ%ﬁ%g?ﬁggﬁgﬁ'a%o%{?letogﬁca%{ggal?f the nenory section. The
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nmenory sec er hon-w i tablhe by using hardware to bl ock and
close a gate circuit, which is proviﬁ%’ed gﬁore the shift . re is];er t hat
reads the data FheWiting sepsiondstecsiayselow of 4ada ¢fame %‘PSI}’F 0&“?&%&&89 tile fuse
menory may be used in the nenory section, this fuse nmenory being bl ocked

and r endeasibloda-wiitingiol the memosy segtibhecdoadioglay therehy povhihiting fmyh of bot h of
t he above my be used. Wien using hardware to block the gate circuit, it

i s accept aQftBedunt ARBrioraPivrieN 2P kS0 fReveany @ahge fnl the Batg®iey as the
nonvol atil e nenmory of the nenory section. The cl ock-generating section can

|11 2252, i) A" ), 005 e S aBfisiy 1 od on the
hardware to block and close a gate circuit, which is provided before the shift
register that reads the data from the optical signal; altematively, 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, it 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 identified as carrier waves. For example, the clock
pulse can be distinguished by using a bandpass filter having a narrow band that
only extracts clock puise 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.



waves are not mistakenly identified as carrier waves. For exanple, the

cl ock pulse can be distinguished by using a bandpass filter having a
narrow band that only extracts clock pul se frequency el enents. Wen an
on-chip antenna is fitted with a bunp for connecting an outside antenna,
t he characteristics of the on-chip antenna can be easily inproved via the
out si de antenna, increasing the comunication distance of the IC chip for

i dentification #helsdched afpecyrealides Yhesoperatiphs of theeldchipgaerafing §estiappl i cat i on.
4 The second aspect realizes the operations of the clock-generating

section,  {hBend¥RERsYctRAChadihe oagﬂt $edGoRUF MhelhirSies éc%nafthét@ﬁd hbiesf aspect,

and the third aspect realizes the oper ations o eratl ng
section, t sectio and the section of theflrst aspect.
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overal | (r:mtgstltutlon,_ t!hig 21is a deta| | ed bl ock diagram Figs. 3A and 3B
are schemdff ¥rHinggeahen efBofirg asmscoveral | constitution-, and Fig. 4 is an
oper ational diagram DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Pref err ed

enbodi nents of the invention will be explained with reference to the
diagrams. An IC chip for identification 10 uses a wirel ess system and

conprises a power SecREF BESCRIEHENOFENIEBRAWIRGSL i on 12, a writing

section 13, a nenory

Fig. 1 is a block diagram showing an overall constitution;

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



section 14, and an output section 15 (Fig. 1). The input sides of the power
section | | and the cl ock-generating section 12, and the output side of

t he out put section 15 are connected in conmon to an on-chip antenna A. The
on-chip antenna Ais fitted Wth a bunp B for connecting an outside
antenna Ao. Carrier waves Sl reach the on-chip antenna A and the outside

antenna Ao.fr Il lustrated qutside readers The output of the power
section | I° Slpgmsot}‘ﬁf)lwlr Jegection llgrﬂ“érth%?“‘Q‘HlsF%w@ N gsgn ipteenal plogk pal parts of

the 1C chip 10. The output of the clock-generating section 12 5 is split to
the writingdBeMraingssctonl} enupastviathe seotorpsectibn a4 tatheiontpar setionl ock Sc,
and the witing section 13 outputs via the nenory section 14 to the out put

section 155. An opfitdlcinab$DratheSdhé RAGHESectiBE 1WHohi APusBsdiapa 13 from an
unillustrated outside witer. A capacitor for resonance Cis connected in

paral l el tgytiag weie,chip antenna A (Fig. 2), and one end of the on-chip
antenna A connects to ground. Incidentally, the outside antenna Ao can be

appended to the,on-chi p.antenna A via conngctin bunps B, with a capacitor
for resonance Ca‘tf@P‘?F@mEfﬂﬁ%?ﬂné’&cq 15 £onReqted mtlf’@’a[%ﬁbto theieuchip aninaana Ao.

However, ends of the non-grounded sides of the on-chip antenna A and the
out si de ant\dRita2hand enelendpbthaveichin anterine Apowmects exgroand. Ihtidentadly, cl ock
generator 12, and the output section 15. In the power section 11, ends of

the non- grihandsiesint®na o dal Se@Ppéilded to BBLAMAD Mtéd A ¥R cOpeRtidg antenna Ao
are connected in common via rectifying diodes D 1. A snoothing capacitor

G connecti,h B NGinP HE%Eit&Ii 3¢ r@bnd2e che?r%ecsonnected in paralie] to the

outside antenna Ao. However, ends of the non-grounded 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 internal voltage V.

In the clock generator 12, ends of the non-grounded sides of the on-chip
antenna A and the outside antenna Ao are connected in common via detecting
diodes D2 and D2, and Jead 10 a clock generator 12a. The input side of the clock
generator 12a is grounded via a resistance R2, and the output of the clock
generator 12a1s 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 writing 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



D1 and D 1, and outputs the internal voltage V. In the clock generator 12,
ends of the non-grounded sides of the on-chip antenna A and the outside
antenna Ao are connected in comon via detecting diodes D2 and D2, and

| ead to a clock generator 12a. The input side of the clock generator 12a
I's grounded via a resistance R2, and the output of the clock generator |2a
Is led as an intern clock Sc to a shift register in the witing section
13, an ovewwg%? BmeIEY Sechian 4 4y idgiddition 1q By date eirpaitddeplhe secti on 15.
The writing section 13 is conprised by concatenating an anplifier 13b, a
gat e ci r cuightageeiviag slenfent | Tpcanpeised, Ior exangpld, hphorodiddeow det ector 13e in
sequence to a light-receiving elenent 13a that receives the optical signal

S2 from the out AhéiBer YthhtQIr thel$8f Bt AL 139is EHFeONE 1S {&%éiﬁ&rgqfﬁ%f Be is

separately connected to a 6 nenory 14a of menory sectl o , in

t he

addition t ge{s]] ] Light-receivin | ement. 13a

conpri ses,tﬂ?%ﬁgﬁ%@b lg"lﬁ) do%%%lutc%‘gsﬁhﬂ &Y ?g%f%megtgﬁo ﬁ‘r‘?ée%‘ﬁfﬂft regi ster
13d is con Ctﬁ@ to the menpry_14a of the rr_em)rg/ section 14, and the

out put of fibseptpuingcigmhe cThe ewpytiad teaggistee 1 5a sxgnugetadde thaut put sect i on
15. The output of the register 15a is connected to the gate of a switching
el enent T,gateicha switching elemantiTl enclass, Firkxamble, saFBTdtheshtiedofide bhe swit chi ng
elenment T is grounded, and the anode side is connected via separate

resi st ancage asnamﬁ%eén{em T heoR0ffedOind e a%uecﬁ%agsf%eﬁﬁea&a Vi eeg,g:awe outsi de

antenna Ao. The IC chip 10 may, for exanple, ornmed as a 0.5 mm square

silicon GRLBehEdsRs e RS to%ne 2htts o e 61-0RP ARERA BBl did Sflsibgken al ong the
arrowed line X -
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 IaYer 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-chfp antenna A 1illustrated
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 signa] S1 that carries the clock pulse is transmitted from the outside reader



X of Fig. 3A. The IC chip 10 is nade by form ng a required integrated
circuit 22 on a silicon base 21, providing an insulating |ayer 23 of, for
exanpl e, polymde, over the top face of the silicon base 21, and
thereafter formng the on-chip antenna A and the bunps B on the insulating
| ayer 23. The on-chip antenna Aillustrated here is a triple-wind |oop
antenna that is suitable for use at a frequency of 2.45 GHz, which is a

r epr esent atd the ofirchipuamennadt andier theonisile anseviea Ko Ltopaist 1oad oﬁF@u? pl at ed

| ayer fornmed on the insulating |ayer 23. Furthernore, a convex |ens- shaped

| i ght - per nexabligg §RGIdvR sé&ioRr Qb 4&dify theQRBidP fehal | g layer 23
in order to ef%| ciently dlgl iver theyogt ical S %?\gal Emlﬂgﬁg d?&deE‘

l'ight-rec I t at ed |rcu1t 22. oper ati on of
the | C chi o PO TR S fepit ety %H%é‘dﬁﬁélg@ et Sﬁnf"hgpﬁ”ér?ory 143 of
the menory_section. 14, the rler nal S 1 that carries the clock pul se
i s transm PEEENEY BfRRPReximately g@ H’e GHz.oandhior sxamepie 2 elaekeptise A and/ or

t he outside antenna Ao (topnost |evel of Fig. 4), enabling the power
section | 3tacdockdrequeney fre= ticrs HIO lKHgtaher8 Te ibthetidcR@uisbeydipides D | and
D 1, and create the internal voltage V (Fi g. 4), The carrier signal S I

has a fr eqipefigiypoqdd Wh@ﬂﬁb&ul%@oﬂwﬁsﬂeéﬂ gpA%odﬁﬁ?\,\RL@ %ﬁ.ﬁpl € a

cl ock pul se at a clock frequency fc = 1/Tc = 100 is the

rodul at i o ERE e %“39?@%29%3&}%% KBl BBk on. Pk

nodul ati o the like. e cl o enerator 12a of the cl ock-generatin
section 12 a‘f‘] %geélg{at?rhl@aé)g,ﬂ?ch gegneratmg section 12 can detect the c:amerg J

signal S1 via the diodes D2 and D2, and create an internal 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 KHz 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 is stored in the
shift register 13d, being read serially via the gate circuit 13c into the shift register
13d in compliance with the internal 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
transmits a write signal Sw to the memory 14a of the memory section 14, writes
and stores the data D in the shift register 13d into the memory 14a, and, in
addition, transmits a gate signal Sg to the gate circuit 13c, and closes the gate
circuit 13¢, making it possible to block the passage of data D after closing the gate

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




signal S| via the diodes D2 and D2, and create an internal clock Sc based
- on the <clock pulse that is carried by the carrier signal Sl1. Next, the
optical signal S2 that carries the data Dis led into the light- receiving
el ement 13a fromthe outside witer. The optical signal S2 shoul d
preferably be an infrared beamat an auxiliary carrying frequency of 500

i _ N auxi ing frequency of 500
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data Dis stored in the hift register 13d, being read serially via the
gate ci rcd?qn"‘igﬁllq IHF’BODh&%minSrl pismal data Byandstaishy; %M?Eé”hﬁnt‘%ethe
internal clock Sc. This is because the shift register 13d operates in
conpl i ancecamigrtsigniabS1 fioer thaloutsidedies Sanishai@end shepnteded eohtagedd hanount of dat a
D has been stored, the shift register 13d, generates an overfl ow signal Sf
Accor di nglpeentdye overflow detector Be transmts a wite signal Swto the
menory 14a of the nenory section 14, wites and stores the data Din the

shift register lLnt o _the. ne I nd, in additi,on, transmts a gate
Sl gnal ' Sg. ot YTl QiR dPRIRY Hoipthe oS0k ohlk b ElART R e Maling
It possi blq?@to bl ock the passage of data D after _closing the gate <circuit
13c, That G antegnashgad thepatsidsantenaa fndheregister | dmofithe putpyt sseken to 8
prevent witing thereto via the gate circuit 13c. Incidentally, the nmenory

14a is a Ifoevellntdadethraiatry in theincdmdbryllds in tamplidnee méth thkaingerbhland st ands
by, even when the carrier signal S| fromthe outside has vani shed and the

internal \epddkaSte aYd Bpéhs oP8RRed 188 switdifelthenCRId é&ﬁpl?ahgé‘@lith%e ddipm the
out si de once agai n reaches the on-

D. The switching element T fluctuates the load impedance of the on-chip antenna

A and the outside antenna Ao via the resistances RS 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 14a.

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 81 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



chip antenna A and the outside antenna Ao, the register 15a of the output
section 15 serially reads the data Din the nenory 14a in conpliance with
the internal clock Sc, and opens or closes the switching elenent T in
conpliance with the data D. The switching elenent T fluctuates the |oad

i npedance of the on-chip antenna A and the outside antenna Ao via the

resi stances R5 and R5, |oad-npdul ating the carrier signal S] in conpliance
with the dieduistion gige wilhebtainsthe desied mose talyrandenelhis isad aeto tedate theansmi t s
the carri er si gnal S1 i s then able to read the d ata Din the nenory
14a. |n t heapacigcelihagmexspimaiphdnor Glinsf thapeidecainenna Ao need only be
used when necessary. \Wen using only the on-chip antenna A, the frequency

of the carrierTgé gﬁ@lcirgui{ I%LtSSh!LOlﬁm’ ﬁ?%x&ﬂpﬁngcﬁg{&g?ﬁlsé %?Eg%%f requency

of the on-chip anfenna A 1§ time, th Is configured so as to
sweep the {rgquency o the carer signal. S 1 d wite or. reaq data D at
the opti it &‘géﬁ e%%'ﬁfﬁ. Sk tBF &' cBﬁ‘t“iﬁcdﬁeé?g ﬁlﬁﬁﬁadgm }P?@d‘f’%fﬁ@ﬁ%ﬁe be
incorporated into the clock generator 12a of the clock-generating section
12. An i ntlkashlewe poaknado repper.cSingeltheanemorydida as sekwreky Wotked vaa the speci fi ¢
cl ock frequency fc, which is superinposed on the carrier signal S 1,

t her eby engdt Eingnintficse thiotimeai ataytaccdyrablNesmpeRt reVibigdablestRR | Mposi ng t he
clock pulse on the carrier signal SI by ASK nodul ation, the degree of

nodul ati o i 'éﬂya; Ma] nge of

lo%uto IlO(r)h&;%gfj}?q_s]ﬁ%ﬂéé’qg?g%era l]?l %@?Mﬁfiﬁlygégﬁ %%rés%frﬁat%ﬂeg a%gg?ee of 9
dul ati i1l _obtai he, desi red ' t ol . This i t

reduce t nantBhattsemgRodnd GREKCHS oSt ialiE ghBar bine sherishan’ sect fon 11.

altered.
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The gate circuit 13c should, for exanple, incorporate a fuse that is bl own
by the gate signal Sg, the gate circuit 13c being closed by hardware after
the fuse has blown so as not to reopen. Since the nenory 14a is securely
bl ocked via the gate circuit Be at this tinme, it may acceptably conprise a
rewiteable flash nenory. However, the nenory 14a should preferably be a
non-rewiteable flash nenory, fuse nenory, or the like, to ensure that the
dat a D bei WA &% €4AAMEINEY: altered. 10 WHAT IS CLAIMED IS: | An IC chip
for identification conprising: a power section that creates an interna

vol tage byl.usi ngn &C chiprfbeiden@fvetioh comipiitigg:out si de; a cl ock-generati ng
section that creates an internal clock based on a clock pulse, which is

carri ed on the ERNiREciRN R BT HARPLIRC AN aiaupaccti on that

serially reads tain menory section | Irance with the interna
cl ock, ang%IOﬁg-nDdaLates the carrier wave. 2. The I C chip for

i dentifi calBASL " YEcribed in Caim1, further conprising a witing
section that serially reads data carried by an optical signal fromthe

out si de i n cond ¢lagkcgenerating sactiontthatreagates|apgkiermahelosk based onta dlerkt he menory
section. 3. The IC chip for identification as described in Caim?2, wherein
the writi nilseseidhds caleied6h thedtahigeravgef | ow and bl ocks witing to the nmenory

section accordingly.
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.

2. The IC chip for identification as described in Claim 1, further comprising
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.

3. The IC chip for identification as described in Claim 2, wherein the writing
section detects data overflow and blocks writing to the memory section

accordingly.

4. The 1C chip for identification as described in Claim 3, wherein the clock-

generating section distinguishes the clock pulse that is carried by the carrier wave.
5. The IC chip for identification as described in any one of Claims 1 to 4,

further comprising a bump for connecting an outside antenna, the bump being

fitted to an on-chip antenna that connects to the output section.
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4. The 1C chip for identification as described in Caim3, wherein the

cl ock generating section distinguishes the clock pulse that is carried by
the carrier wave. 5. The IC chip for identification as described in any one
of Claims | to 4, further conprising a bunp for connecting an outside
antenna, the bunp being fitted to an on-chip antenna that connects to the

out put seckion. slleBaoqd for mﬂggdétmn 5@1@'?}9@ S8l éhtifidafidh, tbmphtiRg fHer

identification, conprising t steps o reating an i nternal clock based
on a clock pulse, which is carried on a carrier wave fromthe outside; and
serially rgﬁﬁV#g data stored in a nenory section in conpliance with the
internal clock, and | oad-nodul ating the carrier wave. 7. A nmethod for
writing data i ncrgatingancintesnal slock desad g ade¢kopulse drhich isicargefiva 2 st eps of
creating an internal clock based on a clock pulse, which is carried on a
carrier waygriér wavd fiemobe @itside; =3dri al |y storing data, which is carried on
an optical signal fromthe outside; and witing the stored data in a nenory

section, and i nadQitiNhe PGElAIn WY skQichhE cBRPRENe SR hen. 12

internal clock, and load-modulating the carrier wave.

7. A method for writing data in an IC chip for identification, comprising the
steps of

creating an internal clock based on a clock pulse, which is carried on a
camrier wave from the outside;

serially storing data, which is carried on an optical signal from the outside;
and

writing the stored data in 2 memory section, and in addition, blocking

writing to the memory section.
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