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FEalt
(E1) RFID A293} 02 ID A2t vy g1
OCR(Optical Voice Smart RFID
System parameter Barcode Character .
o recognition card system
Recognition)
Typical data quantity (bytes) 1~100 1~100 - 16~64 k 16~64 k
Data density Low Low High Very high Very high
Machine readability Good Good Expensive Good Good
Readability by people Limited Simple Simple Impossible Impossible
Influence of dirt/damp Very high Very high - Possible(contact)] No influence
Influence of (opt.) covering Total failure | Total failure - - No influence
Influence of direction andposition Low Low - Unidirectional | No influence
Degradation/wear Limited Limited - Contacts No influence
Purchase cost/reading electronics Very low Medium Very high Low Medium
Operating costs (e.g printer) Low Low None Medium(contact), None
. . . . . Possible* . .
Unauthorised copying/modification Slight Slight Impossible Impossible
(audio tape)
Readin, ed
. g °pe . . Low~4 s Low~3 s Very low Low~4 s Very fast
(including handling of data carrier) >5 g ~05 s
Maximum distance between data carrier 050 cm <l ¢cm 1-50 om Direct 0~5 m,
and reader Scanner contact microwave
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o] 742 7|& B&E 7|Wo R 3lo] Siemens}
Kuzz} 2% 228 S92 PolylCE 125 kHzol A
o} S5eme] A E 2T organic EHET A2
1C2 200490 wrratga’.

VI. EH EM]IHSAW: Surface Acoustic Wave)S
o[ g¢et Ef
cecomonmm g SELTLI,
IS 5o
0 o0 e i Yo le nin o I
L Substrate } [ Substrate '
1 towdamparature srnes!t forma 8D ciripen

and connections (in plane of pago)

Lowtomporaturs anncal forms gats stripe
to adge of array (out of page)

J e T TR

Y (0 IR
Substrate ] r./ I\L_le_.
1 | S
Potymor distoctric is depositod Various active aro via inkjot

Substrate : Substrte
1

[Z21% 5] Printed transistore] A}z 91

Substraty

Qo &) A3} passive RFID B 1= 1 bitThg A
Aste A 2o gd 715N FEFAY &
plo] A2 o] UAs o] 7H A FHAA FAY
of HojAch AXNAY TG F7HAA & &
Aol itk ol FHE K= passive HI1E
A B8 gA0E 0]8-3 SAW(Surface Acoustic Wave)
RFID & 17} &4wé] A Fo|th

2 A4yl uhe} 7ho] SAWE o] &3 devicew TV
set, satellite receiver, L¥]3. Keyless-entry system,
SAW sensor ™ Sof AlL 57 YutA o7 ?}ﬁ%"e‘
ol Quartzt} LiNbO; (LN)& AH&-ghch

EH gt o5 44, 1A, A71F Pl
9% JAEY LFLERE HAsE FAAEA
IA Ee AT AT =3 18953 AA
o] Al 9 duAE 23 e ZHsEe
AL AL w7 Rayleigh 7o) AXE AUty
3to] Rayleigh Waveg} e dhr}.

R BB E ol fdte 7H A g o]T B
OZ RFID 81128 9=E B [1¥ 613 720
IDT(Interdigital Transducer) +2& dv=E Aolth
IDTE 7)o M2 2EeA sjdd &
& SAW device®] 344l o], electrical 413 9}
25749 interface &g ghrt. o]k 22 IDTol A
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RFID AJ2¥] 9] Z2-& -4 passive Bl 10|22
I WFS Aol 8 13, FellA A viet 2
o] A AMEEIL U+ passive RFID & 1o H]a|
5~10 m"17) A4 ABE AT AAE % 30 m™
9} A4 AYE 743 SAW RFID ej 1% /)= ink
w3 4 nlo] a2 MATY WE readout A7 7
Lq 1?41 n}ohﬂ #74 ANZA APSAY 2
& AA3HE RFIDY] HEo] 7)

Iy

ohekA SAWS— 0]-&-& passive ID B} 1& 71 Q14
A2 9 #HE readout A|7H S 7HAEE FA A
2d Ago] Lol AREY T4 ALY B X
&2 dAo) Aol single ID A2~ &5
%lt}m]

S RF SAW, INC.o)A SAWE ©]&3 single
{H 2> SAW sensor®] A}-£- o (3!
Measured Main SAW-const e
. . Sensitivity
parameter principle ruction
Temperature
Temperature coefficient of | Resonator | 7 kHzK
phase velocity
. Dual delay
Force Strain dependence| line 1800 Hz/N
. Fesonator /
Pressure |Strain dependence) | 2.5 kHz/psi
. . Dual delay
Acceleration Flexion line / beam| 3279 HZ/G
. . |Lamb-wave
Voltage Electrical strain delay line 200 Hz/V
Surface layer
conductivity .
i > | Delay 1 10 kHz/
Chemical stiffness, clay lne g
thickness or mass
Temperature
Flow dependance /| Delay line| 142 kHz*
thermic flow min/l
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RF SAW Tags

104 Pantene Cases

[J2 8] RF SAW, INC.AFS] SAW RFID A] 2~

worldwide passive RFID A]2~€g A &stct. A
24 SAW RFID BZ1E 16 bit~96 bit®] read-only
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gl vl 71 A A} AFF st4oz e %
e zerh v B #E 9 94 A9 34
A A Bofol A SAWE |43 passive RFID A~

< 0% 248 Aotk

.2 &

Digital convergence, Device convergence 5 &) 7]
9 T WEL2 ov] Fu|FHEL ANE e sz
Atk o2 ol ulFo] & w AlEe] RFID A&
Wasty FACE vlolElE £ - 541519 HolH

215 3}8l= RFID B2 7]1%2 7178 vld)

[

o

PN
=3

o FHIFE A Al A J]&o] E Aotk

RFID 7|% & passive RFID A Z~¥]-& active RFID
AZ" 3 IC ol vs) duldoz AFe 7t
A 2ol golsith. ot €7 UjFo] Aol FQ
SBg Hdd 9EdA de S 2 T8
I passive RFID 7]1& & SAWE o]-£3F RFID A~
2 A A2 71 read range 27, A BAE 2}
Zste] 5 HELt 7 AlA Soll ¢7] AEe A
A3 g1 A 7FeAS 7EA 2 2% passive RFID
ARAA S22 7H AAEE 22 5 Aok AF
doRd B 7leE 7] A4 RFID g1 71&-
Hl SAWE o] §¢ RFID €1 7]go] & 24E o
E oItk olo met 34 MMEHY JEr by
& Uz Zojth. webA FEAS Al M A
A& ZF7] A3A passive RFID A28} 7ts)
871 489 HE 3 SAWE ©]4¢ RFID B 1 7]&
AF7F 73] 2FHTh

sl 2

= oo

& a7
B) $4 - A9 sl 47ARE FAHLEY

Ru)

23



EXl---Passive RFID Sensor Tag

F SI_-(

o
gl

(1] AZRFATY, "FAZ)), 7238 24
A} A HAE, http://www.eic.re kr

'[2] Craig K. Harmon, "RFID program”, http://www.
autoid.org/presentations/presentations.htm, 2004.

[3] J. Preishuber-Pflugl, "Passive UHF RFID technology",
2004 RFID Workshop, Sep. 2004.

[4] Klaus Finkenzeller,/ RFID Handbook, 2nd Ed.,
England: Wiley, pp. 1-41, 2003.

[5] Parmod TM, US Patents 5,882,722; 6,036,889;
6,379,745. '

[6] V. Subramanian, J. M. J. Frechet, P. C. Chang, D.
C. Huang, J. B. Lee, S. E. Molesa, A. R. Murphy,
D. R. Rediinger, and S. K. Volkman, "Progress
toward development of all-printed RFID tags:
Materials, processes, and devices", Proceedings of
The IEEE, vol. 93, no. 7, pp. 1330-1338, 2005.

[7] PolyIC demonstrate polymer-driven RFID tag, 15,
Oct. 2004
http://www.idtechex.com/products/en/articles/00000
091.asp

[8] W. Gopel, J. Hesse, and J. N. Zemel, "Acoustic
surface wave device”, in Sensor., 4 Comprehen-
sive Survey, vol. 8: "Micro-and nanosector tech-

nolgy/trend in sensor markets", Weinheim: Ger-

24

many, pp. 135-157, 1995.

[9] R. M. White, "Acoustic sensors for physical, che-
mical and biochemical application”, in Frequency
Control Symp. Dig., pp. 587-594, 1998.

[10] M. L. Skolnik, Introduction to Radar System, 2nd
Ed., New York: McGraw-Hill, 1980. -

[11] Wolf-Eckhart Bulst, Gerhard Fischerauer, "State of
art in wireless sensing with surface acoustic
waves", IEEE Transaction on Industrial Electro-
nics, vol. 48, no. 2, Apr. 2001.

[12] Clinton Harimann, "SAW RFID in sea based
logistics operations”, RF SAW, INC. Richardson,
Texas.

[13] Wemer Buff, "SAW sensor system applicatior",
IEEE Microwave System Conference, TB-3, pp.
215, 1995.

[14] G. Scholl, C. Korden, E. Riha, and C. C. W.
Ruppel, "SAW-based radio sensor system for
short-range applications”, /EFEE Microwave Maga-
zine, Dec. 2003.

[15] C. S. Hartmann, P. Brown, and J. Bellamy,
"Design of global SAW RFID tag device",
Proceeding of the Second International Symposium
on Acoustic Wave Device for Future Communi-

cation Systems, Chiba Univ. Japan, Mar. 2004.



BEBHKEEE $16% $3% 2005F 74

I
i
-
&>
=
I

= @ #

2004 AT RL AAEdH (T3

2005 ~ & A): A7 St AAgetst 4
AL 7

[ #4l20H RFID, RFIC, Remote

Sensing

?x A

20001: AL MAFF e} (FEAD

2002\3: AZen s ARFE ek} (384D

20053 ~8A): M7 gk 238t v
A #H74

[Z ZAE0H RFID, RFIC, Remote

Sensing

Sensing

2005 M7t st HAbg e (FeAh

20053 ~&A): A7ty AAgsta A
At 24

[ JAZ0H RFID, RFIC, Remote

Sensing

19873: Agisty &gt (o] ghah
1989%: vl AN & 23 (o] 8AAY
1995\ FddietaL $-8-E2l% (o)3h2hAh
19953 ~1996\3: Td st wAL 3 79l
199613 ~1998'3: Bell Labs, PMTS
19983~ Agh ety AxLgeat 74
[ ZM=20H RFIC, RFID, Remote

25



