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10  product signature or identification of products moving through a defined space. This

effort has resulted in a number of product identification systems utilizing various
technologies to generate and evaluate product identification signals. One of the most
widely used system utilizes a bar code reader response to a bar coded element carried
by a product or article. As the bar coded element moves through a scanning field, the

15 response to the scanning field changes and this change is detected. Such systems are
primarily intended only for identification of products or articles moving through a
defined space, although there is no technological limitation to generate identification
signatures. These systems are restricted in the areas of utilization due to size and cost
restraints.

20 Other known systems utilize transponder tags carried or otherwise attached to
a product or article. Many of these transponders are expensive and have a limited
range of detection, typically, less than one meter. There is no known transponder tag
detection system that utilizes harmonic detection for article identification. Again,
transponder tags have found limited use due to the size of the transponder and the cost

25  of a tag that may be utilized once and discarded.

In addition to monitoring and tracking articles and products, identification
systems presently in use also find utility in security applications. This includes
document security where size of the tag has a more significant impact than tags used
for article and product identification for monitoring and tracking. Systems presently

30 in use for article identification including product identification and document
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harmonic article identification tag in accordance with the present invention comprises
at least one RF diode carried by an article and responsive to at least two RF
15 frequencies to generate a third harmonic intermodulation output.

In accordance with one embodiment of the invention, an harmonic
intermodulation article identification system comprises at least one semiconductor
device carried by or attached to an article. The at least one semiconductor device
responds to at least two RF frequencies to generate an harmonic intermodulation

20  output. This harmonic intermodulation output RF signal is received by an antenna
having an output connected to a signal analyzer. This signal analyzer responds to the
analyzer signal to identify the article carrying the at least one semiconductor device.

Also in accordance with the present invention, there is provided an harmonic
article identification system comprising a first signal generator operating to generate

25 an RF signal at a first frequency and a second signal generator operating to generate
an RF signal at a second frequency. At least one RF diode carried by an article
responds to the first and second frequencies to generate an harmonic intermodulation
output received by an antenna that generates an output to a signal analyzer. The
antenna is coupled to a signal analyzer that responds to the analyzer signal to identify

30 the article carrying the at least one RF diode.

A method for harmonic article identification in accordance with an

embodiment of the present invention comprises generating at least two RF signals at
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the signal analyzer and scans each of the article identification signatures stored in the
signature memory. The comparator generates a signal to identify an article carrying at
15  least one semiconductor device from the stored signatures.
Technical advantages of the present invention include an inexpensive system
and method for identifying articles tagged with at least one semiconductor device.
The system identifies both from far (one to three meters) and near (less than one
centimeter) environments. A further advantage of the present invention is the
20  utilization of inexpensive RF diodes and strong RF signals to detect harmonics at a
distance not heretofore possible by use of near field antenna apertures to scan the
article and record an identification signature to be verified. A further technical
advantage of the present invention is cost reduction and expansion of opportunities for

identification in areas of monitoring, tracking and security that have heretofore been

25  prohibited due to the size and cost restraints of tags and responding systems.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is schematic diagram of an identification system utilizing

microwave hormn antennas radiating a semiconductor device to generate a third
30  harmonic intermodulation signal;
FIGURE 2 is a block diagram of a signal analysis system responsive to a third

harmonic intermodulation signal to identify a substrate; and
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that generates a third harmonic intermodulation output. Thus, the invention finds
utility in commercial and government uses for classified and unclassified documents
15 and other articles.

Referring to FIGURE 1, there is illustrated a schematic diagram of a system
for identifying an RF tagged article for signature recognition of a multiple tagged
‘article. The RF tag system 10 of FIGURE 1 comprises a first frequency generator 12
generating a first frequency signal applied to a microwave horn antenna 16. A second

20 frequency generator 14 outputs a second frequency applied to a microwave horn
antenna 18. Typically, the hom antennas are positioned to radiate an RF diode 20 at
right angles to the diode. In the embodiment of the invention illustrated in FIGURE
1, the signal generator 12 may be a Hewlett-Packard frequency generator outputting
the first frequency F1 at 24.0 GHz @ +4.0 dBm. The second signal generator 14 may

25  also be a Hewlett Packard frequency generator outputting the second frequency F2 at
24.1 GHz @ +4.0 dBm. With a first frequency of 24.0 GHz and a second frequency
of 24.1 GHz, the RF diode 20 comprises a 24.0 GHz beam lead type. Such diodes are
commercially available and have a size configuration to enable embedding in a
document such that the diode is not visually apparent.

30 Although the invention will be described with reference to a first frequency of

24.0 GHz and a second frequency of 24.1 GHz, it should be understood that this is a
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frequency These two frequencies are applied to the horn antennas 16 and 18, respectively, to

radiate the RF diode 20 thereby generating a third order intermodulation product

15  detected by the dipole receiver antenna 22. For the specific frequencies of 24.0 GHz

and 24.1 GHz, the third order intermodulation product would be two RF frequencies

at 23.9 GHz and 24.2 GHz. When the first frequency F1 is 24.0 GHz and the second

frequency F2 is 24.1 GHz, then the analyzer signal from the dipole antenna 22 varies

in accordance with the expression 2F1 — F2 = 23.9 GHz or in accordance with the

20  expression 2F2 — F1 = 242 GHz. With power levels from the signal generators 12

and 14 of approximately +4.0 dBm, the spectrum analyzer 24 responds to third order

intermodulation products in the —100 dBm range.

Referring to FIGURE 2, there is illustrated a block diagram of an RF tagging

system 30 for identification of RF diode signatures in a substrate 32, such as a

25  document or article tag. One or more RF diodes 34 are embedded in or carried by the

substrate 32 in a selected "x-y" coordinate position. The one or more diodes 34 are

radiated by frequency signals from RF frequency generators, such as signal generators

12 and 14 of FIGURE 1. Radiating the one or more RF diodes 34 creates a signature

intermodulation output that uniquely identifies the document carried by the diodes. In

30  addition, the x-y coordinate position of the diodes 34 on the substrate 32 provides

further authentication of the substrate. Thus, the signature of the radiated RF diodes
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The spectrum analyzer 38 responds to the applied position information and signature
identification to output a spectrum analyzer signal coupled to a comparator 40. Also
coupled to the comparator 40 is a signature memory 42 that stores signature
15  identification data for all substrates (documents, tags) to be identified by the system.
The signature identifications stored in the memory 42 are pre-programmed into the
system by applying signature identification data on a line 44 coupled to the
comparator 40.
When the comparator 40 receives position information and a signature
20  identification from the spectrum analyzer 38, the data stored in the signature memory
42 is scanned and when a comparison results the comparator 40 outputs an
identification signal to a display 46. The display 46 comprises a visual presentation
or hard copy printout identifying the substrate 32 and authenticating the substrate.
Referring to FIGURE 3, there is illustrated a flow diagram of the process for
25 identifying RF tagged articles. Two RF signals are generated at an initial process
sequence 50. These two RF frequency signals are applied to microwave horn
antennas 16 and 18 to radiate RF diodes during process sequence 52. The RF diodes
carried by or embedded in a document, tag or other substrate radiate third order
intermodulation products received by a dipole antenna to generate a product signature
30  at process sequence 54. The product signature is applied to an inquiry sequence 56 to

evaluate if the product signature is a new signature not previously received. A
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Instead of the document carrying one or more embedded RF diodes defining a product
signature, the document would carry only one RF diode. The process of FIGURE 3 is
15 modified to remove the process sequences 56, 58 and 60 and the product signature
from the process sequence 54 comprises a signal identifying the presence of an RF
diode in a document. The presence of the RF diode in the document is an indication

of authenticity of the document as generated in the process sequence 62.
While the invention has been described with reference to the illustrated
20 preferred embodiment, it is intended to cover such alternatives, modifications and
equivalents as may be included in the spirit and scope of the invention as defined in

the following claims.



identification received by the dipole antenna 36 is applied to a spectrum
anal yzer 38. The spectrum anal yzer 38 responds to the applied position
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ot her subst raiseoredRlF diodet hi rd order internodul ati on products received by a
di pol e antenna to generate a product signature 30 at process sequence 54.
The product signature is applied to an inquiry sequence 56 to evaluate if
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di rects the lgasbeheatiodsi ganatateséhatmonic sigeahwhyracdieristing for RF ertwlgdenteficatismquence
58.

4. The harmonic article identification tag as in Claim 1 wherein the at
least one diode responds to RF signals in a frequency range from about 24.0 GHz to
15  about 24.1 GHz.



A negative response to the inquiry sequence 56, indicating that the product
signature fromthe process sequence 54 is not new, advances the process for
article Woiddesdssdi cation to a scanni ng process sequence ®QT/UB0r/i0¥g3 t he
scanni ng process sequence 60, the product signature fromthe process
sequence 54 is conpared with the store product signatures in the scanning
process sequence 60. A positive conparis$n between an incom ng product
signature and one of the stored product signatures advances the
identification process,t enera.e a ticle identification during a 10
process sequence 582. I’%lng opfco#l?e%l(geﬁﬁﬁ%lﬁp Y& FYTRYESn by product
signature, the prapg&ssord serncbhdictor e cairfedsbybn latticle afd irébporisivd @aiti on of
the authenticity of a docunent. Instead of the docunent carrying one or
nore enbedddepsRivaiRBaienalgde sencnrje an prannis intesmgddetienoutpile document woul d
carry only one RE_d] . o RLERG Rl 4 renove
t he process sequeaﬁgdéng&?%,rl%gwgggﬁg%ﬁgg ctlhte pr ouiellﬁ:ot§1 gs‘?aﬁg‘%i r %&g¥atrt@ﬁ1a§he
process SequmaBreersgnabrpdi ses a signal identifying the presence of an RF

di ode in a docunent. The presence, of the RF g@Pde in the ﬁocunent.is an
indi cation of adt$H@R PRalYEr sPuRlpd e drisaba aud frapnshiedq thiyanatwzep sighdls s
sequence 62. L i i eh klibereference to the
illustrated to\%%yngfye%gr%?iec?jy% I r?g%tﬂ,e%??ﬁ? geq?l%%ﬁen Eei)é\ei'ts.e%)lla‘(efover such
alternatives, nodifications and equivalents as may be included in the

spirit and scope of t i,nvent.ion. as. defined in the.fqllow clainms. WO
03/ 058550 PCT/ Us2/ 40 P@OW%C?%d@Ml ey pgten as %81‘1‘%#0“%%‘318318‘? e
i dent i fijpat i1oft btGsenfi@HALESE BicAlon RS atQ8Rt fife RF @fecarried by an article
and responsive to at |east two RF
7. The harmonic article identification system as in Claim 6 wherein the at
least one diode responds to RF signals in a frequency range from about 24.0 GHz to
about 24.1 GHz.

15
8. The harmonic article identification system as in Claim 5 wherein the
antenna comprises a dipole having a length of one wavelength at one of the at least
two RF signals.
20 9. The harmonic article identification system as in Claim 5 wherein the at

least one semiconductor device comprises a signature identification of the article

carrying the at least one semiconductor device.



signals to generate a third harnonic internodul ation output. 5 2. The
harnonic article identification tag as in Caiml wherein the at |east one
RF di ode wompnssses a signature identification of the arti ekce/usazsopsng the
at least one RF diode. 10 3. The harnonic article identification tag as in
Claim1l wherein the at |east one di ode generates harnonic signal
characteristics for RF article identifidf@tion. 4. The harnmonic article
identification tag as in Caim1l wherein the at | east one di ode responds to
RF signals in a frequen range fr . 24 .0 GHz to. .15 about 24.1 GHz.
WO 037058550 PCT/ Ds02/HtiEomy ag}cle?\*r?eﬁ‘iﬁ%ﬁ?éysg?fﬁ P&t i fication
system conpri si Adirstafigna®géieraddieopeiting @6 getet A€ al R¥isimaCara firedfréyueasy;articl e
and responsive to at east two RF signals to generate_an harnonic

i nt er nodul ati on @uisserd sigRalagRnerMer PRABNNG Yy SaReras ravoRE cs1BrAl Xt b 88ACALi on
out put and Qx%gﬁén% ing an 5 analyzer signal; and a signal analyzer coupled
to the antenna and’ responsive to the anal yzer signal to identify the
article Sarryingat heasiabnd BEsdiodd earsiedi o md actiohs and véespensite tdl ke fisst randi c

article identification system as iF Gaim5 wherein the at 10 | east one
semi conduct 8PCOfd Fiegrenciftle penekate in NN GIRETREIYAREOUFUS The har noni ¢

article identifigatihonnsYstRMAhe Hinkbait ThErMRAKIA Sltpurdind defdsiingRg di ode
responds to RF signals in a frequency range from about 24.0 to about
24.1 GHz. 1%nalyzer signal; and

a signal analyzer coupled to the antenna and responsive to the analyzer signal

10  to identify the article carrying the at least one RF diode.

11.  The harmonic article identification system as in Claim 10 wherein the
signal analyzer responds to the analyzer signal by subtraction of the first frequency

signal from the second frequency signal.

15
12.  The harmonic article identification system as in Claim 10 wherein the
signal analyzer responds to the analyzer signal in accordance with the expression:
2F1 - F2,
wherein:
20 F1 equals the first frequency, and

F2 equals the second frequency.

13.  The harmonic article identification system as in Claim 10 wherein the
signal analyzer responds to the analyzer signal by subtraction of the second frequency

25  signal from the first frequency signal.

14.  The harmonic article identification system as in Claim 10 wherein the
signal analyzer responds to the analyzer signal in accordance with the expression:
2F2 - F1,
30 wherein:
F1 is the first frequency, and
F2 is the second frequency.



8. The harnonic article identification systemas in Caim5 wherein the
antenna conprises a dipole having a |l ength of one wavel ength at one of the
at | east wowsof¥Bsei gnal s. 20 9. The harnonic articl e i dentcfriusat/4o8 syst em
as in Caim5 wherein the at |east one semi conductor device conprises a
signature identification of the article carrying the at |east one

sem conduct or device. WO 03/058550 PCT/ W$02/ 40933 10 10. An harnonic
article identification system conprising: a first signal generator
operating to generate an RF signal at a first frequency; a second signal
generator operating to generate an RF signal at a second frequency; 5 at

| east one RF di 0dg. carmheadridni@artdld ideh@ficion EE@Ansiiy €lditm 1 &hbieistheand
second frequencies to generate an harnonic internodul atign output; an

ant enna r ecédf {EasipneRE %Qﬁi?@m@ﬁeﬁ?ér&ﬁﬁ@{ﬁ wenyicagon piitheartcly speyiag thiptan
anal yzer si qgh@t'neaﬂ;id gsi gnal analyzer coupled to the antenna and
responsive to e analyzer signal 10 to identify the article carrying the
at | east5one RF diode. 11. The harnonic article identification systemas in
Claim 10 wherein the i gnal anal yzer, responds to the al yzer _si gnal by
subtraction of tH& fi Filﬁ%ﬁfr@au%ﬁeﬁe @F@ﬁ‘f;‘l%tlf”ﬂé}‘ﬁt?fﬂésé‘é%ﬂy fo &/&ar@ﬁtﬁw

signal. 15 1210, d0ge Rar DAY fesitinlds & ﬁFis%tﬂglrs lif h%aﬁ | 3}2’ §M1%E%n§?bddﬁ 280261 10

wherein the signal analyzer responds to the analyzer “signal 1 n accordance
with the expo elsmitddl GHHEA - F2,

10 17.  The harmonic article identification system as in Claim 10 wherein the
antenna comprises a dipole having a wavelength determined by either the first

frequency or the second frequency.



wherein: 20 F1 equals the first frequency, and F2 equal s the second
frequency. 13. The harnonic article identification systemas in Caim1l0
wher ei n twe 03psgga@l anal yzer responds to the anal yzer si gmralr/usg2/si9bs racti on
of the second frequency 25 signal fromthe first frequency signal. 14. The
harnmonic article identification systemas in Caim210 wherein the signal
anal yzer responds to the anal yzer signall2in accordance with the expression:
2F2 - FI, 30 wherein: F1 is the first frequency, and F2 is the second

frequency. WO 03/058550 PCT/ USQ2/40933 .11 .15..The harnonic article

i dentification ngt e _g’e%_dg’r%am"i@c\ﬂﬂé’iee’idﬁntf%céuog’tcopﬁ)ggflgone RF di ode
conprises a si gnatidringd Masf twoHRF Signslb af feardfel frdfundigs;r yi ng the at | east
one RF diode. 5 I6. The harnonic article identification systemas in Claim

10 wherein the gendrating anfwnpenigi iptesmpdalpinmisignal Ry & lgasl eng RFadiadequency
range from about.24. 0 _Gd t t 24 . harnmonic article
i dentificat F%rﬁleéygtagr%ngzsle ?nrﬁior&?@g%*igo gﬁ%grel %%ﬁﬁ%ﬁ%ﬁ%na conprises a
di pol e having a wavehtéipgin afkdy2F sighal oy an bhennd keefvingsthe thirddaemonicor t he
second frequency. WO 03/05855Q0 PCT/ US02/ 40933
intermodulation output; and
generating an article identification signature by analyzing the analyzer signal

from the antenna.

10 19. The method for harmonic article identification as in Claim 18 further

comprising storing the article signature for subsequent identification of the article.

20.  The method for harmonic article identification as in Claim 19 further
comprising scanning the stored article signatures for identification of an article.
15
21.  The method for harmonic article identification as in Claim 20 further
comprising generating an article identification in response to scanning the stored

article signatures.



12 18. A nethod for harnonic article identification, conprising:
generating at |east two RF signals at separate frequencies; generating an
har noni ¢ wotosnssssul ati on signal by at | east one RF di ode pcarusosaoby an
article and responsive to the at least two RF signals; 5 generating an
anal yzer signal froman antenna receiving the third harnonic

i nt ernodul ati on output; and generating d8 article identification signature
by anal yzing the anal yzer signal fromthe antenna. 10 19. The nethod for

har moni ¢ articl e j,dent, fi i i I ] r [ ..conprising storing
the article si gna2 ure o}#a@ég@e%a’@%ﬂd}f@éﬁtﬁ%ijsgsétt%rﬁb‘grl(;%}mf 2 article. 20. The
met hod for har nonifirstaignat penetade@ndtpitting aoRF dignahat @ fedguedsy $A24th6HZ,

conprising scanning the stored article signatures for identifjcatij of an
article 15 21 PHECOMSIBE BRCraRR CHIHIENEA RE AL ATSHEBR 7 4asOT%: O ai m
20 further —conpr i, 00 HeRE!@bdd CarAbd BY tahClrficlk JRB rb{dongiE @9 thd24 BspaRse to
scanni ng t he ot ot FalorRRE b gﬂaatgureg. vl Apd gesnE et W e 2838251 5
22. An har mfreiquermytand Itlee 241& GHHZ ifcquéensy te \gsharate acthirdhashogc istefmodsdatongnal
generator outputting an RF signal at a frequency of 24.0 GHZ, a second

si gnal geneP&p_é‘F’ outputting an RF signal at a frequency of 24.1 GHiz; at

| east one RF di odegipaler iftehnaYre@&ivig! ine! @irdthrm@RROMMMRAhRtibA®UGMt nPHZ 5
frequency and the 24.1 GHZ frequency to generate a third harnonic

i nt er modul atgewrerating anpmalyzer signal; and

a signal analyzer coupled to the dipole antenna and responsive to the analyzer

10  signal to identify the article carrying the at least one RF diode in accordance with the
expression:
2F1 - F2,
wherein:
F1 equals the 24.0 GHZ frequency, and
15 F2 equals the 24.1 GHZ frequency.



a di pole antenna receiving the third harnoni c internodul ati on output and
generating an anal yzer signal; and a signal analyzer coupled to the dipole
ant enna awod os@sy3snsi ve to the anal yzer 10 signal to identciyusohi@ossticl e
carrying the at |east one RF diode in accordance with the expression: 2F1
- F2, wherein: F 1 equals the 24.0 GHZ frequency, and 15 F2 equals the
24.1 GHZ frequency. WO 03/ 058550 PCT/ US(%/ 40933 14 23. An harnonic article
identification system conprising: a first signal generator outputting an

RF signal at a fbgqueQﬁymgﬁmééagﬁggg%ﬁﬁﬁaﬁgﬁgﬁﬂahqgghggﬁ, rator outputting

an RF signal at & frequency east "di ode carried by

an article and r aspstsignaegérerdtdreoudgutiingI/RF 3igna e uefrajyerdyb e GHZ] GHZ
frequency to generate a.third harnonic  interpodul ati on output; .a dipole
ant enna r ecei vi n@ s6¢ondrfjengt ameraterdpulineaniRE sienal 4t iadpar eyt diZrd ®RHZ;
har moni ¢ | nt er modpidli o KU aR-08)ehaUine Al RgRhyzeto hotab.cRR] a
signal analyzer coupled to the dlpofe ntenna and responsive to the

anal yzer5 10regugmglant shé 24 htGHY fteeermiyttt @ereratarar third hattheniatintbmastuladive RF
di ode in accordance with the expression: 2F2 - FI, wherein: F1 equals
the 24.0 GH2"¥PEquency, and

a dipole antenna receiving or any other tuned antenna receiving the third RF

harmonic intermodulation output and generating an analyzer signal; and
a signal analyzer coupled to the dipole antenna and responsive to the analyzer
10  signal to identify the article carrying the at least one RF diode in accordance with the
expression:
2F2 - F1,
wherein:
F1 equals the 24.0 GHZ frequency, and
15 F2 equals the 24.1 GHZ frequency.



15 F2 equals the 24.1 GHZ frequency. WD 03/ 058550 PCT/ US02/ 40933 15 24. An
identification systemfor articles carrying at |east one sem conductor

devi ce geweroamsssgo an har nmoni ¢ i nternodul ati on out put, compCiraisny10933
spectrum anal yzer responsive to an harnonic internodul ati on out put
generated by at | east one sem conductor device carried by an article, the
spectrum 5 anal yzer generating an identlsfication signal; a signature
menory storing the identification signatures of at |east one article for

i dentification; compar ator .responsive to.the identification signal of the
spect rum anal yze?4' an oU%P%éc‘i%Bnr es_é’%tFW_e Phe aftbfg?ﬁ i F3TOA oft sllse %afbt?rees of

at | east onQeidoh&lRorfRWice bendr@iy id habhRAnttFAsaul i NIuGNAL donfri¥RIFOr y, the

conparator generating an output identifying an article carrying at | east

one semi conduct o dRsgiEE fapalyrernsespersiv to | dedarmpriat indermeidilation ra¥putos.  An

irgggit ivif ingag }gea?{ggégr;bsﬂt%aég e%rn%s %ﬁlneé)g.ﬁu&wa Lo CRRRA ibziﬁgal@i@leamee%@ﬁruﬂﬁ

icrn Ion outfput generated by the east one
sem condgct @nalgedtigeseratiig ircidettyfic@rionsighall e and generating an anal yzer
signal, the spectrum analyzer responsj vetéfto the anal yzer ﬁi ghal ta
generate the i defdtSignague msEory siprag tholentficatinn sispardst it deashons atiel as in
A ai m 25 whegelbddigignt enna conprises a dipole having a I ength of one
wavel engt h a% gﬁnet of At | east two RF  si ghals. 27. The identification
system as in C aiamozbafator tesporsveppiths gnaficitioplsagnal 86 theesppansi aealyzert he
si gnal generagé egoug%dt thoe rgc%l eaghaet ? en%igcellt{c])(rjll glgrtlgturle(sjeo Ia{ Ilga%% 'one acl)rfticl%nfor
10  identification from the signature memory, the comparator generating an output
identifying an article carrying at least one semiconductor device from the stored

identification signatures.

25.  An identification system as in Claim 24 further comprising an antenna
15 receiving the harmonic intermodulation output generated by the at least one
semiconductor device carried by an article and generating an analyzer signal, the

spectrum analyzer responsive to the analyzer signal to generate the identification

signal.

20 26.  The identification system as in Claim 25 wherein the antenna
comprises a dipole having a length of one wavelength at one of at least two RF

signals.

27.  The identification system as in Claim 24 further comprising a display
25 responsive to the signal generated by the comparator to indicate identification of an

article.

28.  The identification system as in Claim 24 further comprising:
a first signal generator operating to generate an RF signal at a first frequency;
30 a second signal generator operating to generate an RF signal at a second

frequency signal; and



article. 28. The identification systemas in Claim24 further conprising: a
first signal generator operating to generate an RF signal at a first
frequencywo 030ssseecond si gnal generator operating to genecatursozmIk: signal
at a second frequency signal; and WO 03/058550 PCT/US02/40933 16 wherein
the at | east one sem conductor device carried by the article responds to
the first and second frequencies to gendbate the harnonic internodul ation
output. 29. The identification systemas in Caim28 further conprising an
antenna 5 receivi t.h c_internmnd cle
carrying the at g%éetm?%n% lgaesﬂmog%ﬁ%lg?’g&)uc é\alalteglé:e c%%}ea%ﬁ'er a%g}ncté@ger?g%%dﬁl yzer
signal ; and tmrfﬁtﬂhnuhec@ﬂ&rdqnm@%ﬁalgm@me nl&smmdﬁlctlmehﬂ@immnwum gnal
to generate an identification signal. 10 30. The identification system as
in Caim29 wherein the antenna conprises a dipole having a |length of one
wavel engt h at eitger t

03/ 058550 PCT/ USG2] 40 “Eéf%‘ﬁgit Ingtk Et%‘?’h%dgfcw‘ﬂﬁ? ﬁr‘o?t(rf]‘?‘g&é’fr‘é’ﬁcﬁl‘geﬁ’cyme‘mg

i dentifisat irmwmg)trmhammgxc ingemedwttiorgodtbul fremt the wetidR-cairgingltlse at leagpar at e
frequencies; radiating | east . one sem con%uct or devi e carried by an

article for onpagmchqggﬁr,d@ﬁlce BN, 8FSTalNgE 39 B YEL SHOAb ém nt er modul at i on
signal by the at Jipagh t&nﬁaecéﬁﬁ‘aﬁﬁ’l'}g&%éﬁonﬂﬂd iR malyzéGgti 16 BendMhikianl € and

radiated with the at [east two
identification signal.

10 30. The identification system as in Claim 29 wherein the antenna
comprises a dipole having a length of one wavelength at either the first frequency or

the second frequency.



signals; generating an anal yzer signal froman antenna receiving the
harnoni ¢ i nternodul ati on output; 10 conparing the anal yzer signal with one
or nore swornemssssentification signatures, the conparator PgENSIANIIBY a
signal to identify the article carrying the at |east one sem conductor
device fromthe stored identification signatures. 32. The nethod for
harnmonic article identification as in Clda m 31 further 15 conpri sing
storing the identification signatures for subsequent conparison with

anal yzer signals., 33. ,The thod for. hatnonic.article identification as in
O ai m 32 wherein 31conﬁaﬁeﬂ’ggtfﬁrghaiW%Vfgfdesﬁ%tﬁca\%hoPhcoplPéﬁfqgf i cation

si gnat ures conpr iggfsratirdPat I6RNMWJIRF ki3Bals bodeparatd ftpkHdies for conparison with
t he generated anal yzer ~signal; and generating an article identification

si gnal in responsadiatinga ag olepsr proreepBeandegior glexicsf cemigd sbyr e article for

i denti ficat 'i&’e@xtiﬁ'c%‘o%‘i ures and the anal yzer signal.

5 generating an harmonic intermodulation signal by the at least one
semiconductor device carried by the article and radiated with the at least two RF
signals;

generating an analyzer signal from an antenna receiving the harmonic
intermodulation output;

10 comparing the analyzer signal with one or more stored identification
signatures, the comparator generating a signal to identify the article carrying the at

least one semiconductor device from the stored identification signatures.

32.  The method for harmonic article identification as in Claim 31 further
15 comprising storing the identification signatures for subsequent comparison with

analyzer signals.

33.  The method for harmonic article identification as in Claim 32 wherein
comparing the analyzer signal with identification signatures comprises:
20 scanning the stored signatures for comparison with the generated analyzer
signal; and
generating an article identification signal in response to a comparison between

one of the stored identification signatures and the analyzer signal.



