<HA 2>

12. 31.

2008.




12. 31.

2008.




Al

Fuh,

= =
=

7o HF AL EAEIAE A

B

31 [e])]

]

2008 12

P
)
0
37

)
N

(08.4-12)
(08.1-12)
('08.1-12)

e]

ZF

L0

—_—

0
"

B

F
B
<

13

B

X

(‘08.9-12)
A 2] <4 (‘08.1-12)
(‘08.1-12)
(‘08.1-12)
Z1('08.1-12)
(‘08.1-12)
(‘08.1-12)
(‘08.1-12)
(‘08.1-3)
(‘08.1-12)
(‘08.7-12)

A
A
A

]
A< (108.1-12)
A
e
L
A
[e]
#7]
A
Fo)



1. A

o 10GHz W9 Ex|7X

T

s

el %

7}.

A35ta, =W 10GHz

& ZAE

ar

o =9 10GHz o)

K

10GHz ™Y EA7HA

1} A7 94

ol

2y

=9 Au]~

o

=0

]

<!
o
o

29 of

35t 7]

ket AEAol,

A<

- =
- T

1

o

o7} =] o]-§-o] FrjE

=
R

A

o 71E A9 #A

24

AH) 2~ G437t

=1
=

9= dolg AA 71& M

I~
T

]

Q

=
=

O
=

_Lmo

3

o 10GHz B9 Z 9] Fulg o



5
R
ol

r

o

i

X

o 10GHz )9 EA7XA

o 10GHz & EA7A]

7}

k=2

6. 7ICH

3=

A

3

A &85l M/W AA Ao &

kS

$E o

He

, AYBA 5

o

(o]

ol
HH

g
A

M

~—
o



e o on <H O DN

Teo

Ho
z]—.,_

7

PN
=

]

4@ 7

)

A2 9 F4

2H(ITU)

o
g
el
o

]

1. =A 4 7]
2. "=

3. 4

)

0

A3G T8 AU =7k A

ar

A1& 10GHz o)
A2E M/W

<12
<12
<15

=
'11—}‘\—1

6(}:

AFAAX7E M/W < FAC F= DAY

3. M/W ZA 719k EA7A]

=
=

2.

23

A4 BRAZFAAA] A AT v

<23
<23
< 24
< 27
<29
- 31
- 31
- 32

E

g

R

A1d =9 Al

1. 71L&

__00

o

SERES

2.

3. FAI%
4 10GHz t& 2AZAMH =

A24 10GHz Y EAZAANAAE A|F A9

do

2. 10GHz H9 4]

- 36
- 36
- 37

A5% 10GHz th 9 EAZAANAE F35



AGFE ZIE  corrreesrmrsssssmssssmssssssssssssssssssssssssassss s ss s ss s ss s RS RS SRR

[J_?_% 1] i—]_H‘Q] M/W _13:1_% ;(.“%_ /\]_OJ: H]_]Tl__;:'}_ ...............................................

[%5 2] 10GHz t9] SAZAAAEG T 2ulget 7w Fu



A1 A &

AT AFE ol&sty AgEHe TFI AMulEEol FHst Jdon, olHT A

Al =2 owkEdu] 2~ #ek oli]g} RFID(Radio Frequency Identification),
Elolo] F7|d &7 A|2®(TPMS, Tire Pressure Monitoring System), 9ZAF A%
oJ(RKE, Remote Keyless Entry), TAE ZETAE, AHFHZ=WXF Folf, A5
H wWEHRE AU2(ITS, Intelligent Transport Systems), Ajo]2] FA o5 7]|7]
(MICS, Medical Implant Communications Service), UWB 59 A&UHEY ST E
43, wHealth YEAZ 59 87 72 95k traiAl Asam ook
SUEHYI FE& A% s FA AA JleEe] EFsta ded ol FH
AAMES AGAC, AELT 2 AR, olFA #AA, &9= 54, A5

H
o] o2 Fokz TEEHT Utk S} BL AHAE5e =R AWud of

Am
ol

B

o

Am

o,

o,

&

2

i

-

T

s

[6V)

<

o

<

an

N

b

4 N
A

T

>

=

12

of\

oz

o

>

4

ko

Y

N,

of\

)

2

X0
o
2 = 4o
= ot

x
of

AP&e) FAEG B sz Bol AAEHA o
g 47 5oz Asted AR vlolzZzy) B Yelnje

ks EAol gtk

14
fr

Y

o

(o3

Y

flo

N

k<)

Y

off =

(o]

)
=
12
lo
fru
Jub)
Rl
o

Mg d

kl

—_

oj ot FAFWS ] -§5t7] St Tl WEFAALE (A HEFAIF)eA A
E 2006 79 109 AHBEARIAl A2006-2665 5 wA|TFO ZH 31~48GHz L
7.2~ 102GHz <& UWB o=, 57~64GHz 9 £ En 23 gL Zujst
dom, 2007 9€  20¢ AHEEFAR
2405~24.25GHz ¥ EA AL FH4
Bt tfdolxe] AGLHY Fap BulE 9 st 34 53 & Fu5 2

HEEZ T35t .

olggt AgeA 2 FIY "Fug 8 AV FFE S 20079 84 10
FEEEZSZ ¥H 105~1055GHz 98 FHAAE Fa42 o]&8 4 JEsE
At FuEE BEujsigats £71 A5 E AtHwww.spectrum.or.kr). B3, 20083
14 15¢ol= fHIFHE L vlole FH7 o A 10.52~10.53GHz th¥< ¢l
AGAAAME FIT2 o8 & YRS Fag BHlE 8Hs=s T 47}

= A

Hy
2
1
e
kg



il
—_

to] 20083 8UHFE] RAPAE

=)

g 9

)

A

7K
0
B
_—

fan]
p



A27g w9 95 R VErE 5%
A1 S T T

1. FHHI|SLAEITU)

ITUo A= 10.5~10.550 ™ 9& A1A Y, #2249, A3 Y 2F 174, o5 4

Argger Fulstsid.

<¥ 21> 10GHz ¥ =4 Euj A(ITU)

2 H
] (2) )
H 1A oA H 2 R A H 3 A oA
10.5-10.55 10.5-10.55
A g
ol ol
2ATA AR

oA FAEA7I7IY Ve 2 & SEuEe Fag g9 fAusta e
ITUR ¥ SM.1538-2¢] wE™, CEPT Z7F52 9200~9500MHz, 9500~9975MHz,
10.5~10.6GHz, 13.4~140GHz t <Y 5& o]%4 AE4 T A7|78 A}JL3 52 Ax
3k tt.

<3 2-2> CEPT =719 2AE FAEA774& Fa A1 4%

£% Ty U

6.765~6.795M, 13.553~13.567 M, 26.957~27.283
40.66~40.70Mp, 433.05~434.79Mz, 2400~2483 5,
5725~5875M, 24~24.250k, 61~61.5k, 122~1230lk
244~2460,

9~148.5k, 3155~3400kk, 6765~6795k,
7400~8800kz, 10200~11000kk

medical implants 9~315Hlz, 148.5~1600kk, 402~405H;

animal implantable devices 315~600kiz,

o

ISM

inductive applications

avalanche detection 457Kk

railway applications-Euroloop | 4515kl

railway applications-Eurobalise | 27095k




£% Ty U

membrane implants 30~37.5\H,

model control 34.995~35.225M;
?Itllicciigpﬁggicatlons and radio 863~8651L

non-specific SRD and alarms | 863~870M

RFID 865~868M

radio microphones 1785~1800Miz

audio applications 1795~1800MHz

railway applications-AVI, RFID | 2446~2454\,

WAS applications including RLAN | 5150~5350Mz;, 5470~5725M

road transport and traffic

telematics (RTTTs) 5795~5805Mz

RTTTs 5805~5815Mlz;, 63~64(lz, 76~77(lz
. 9200~9500Mz, 9500~9975Mz, 10.5~10.6(Hz,
movement detection 13.4~14.00k
HIPERLAN 17.1~17 .30k
automotive short-range radar | 77~81(k

2. 0| =

oo A= 10.5~1055GHz ) ¥e FAxF & oz Eujstgem, CFR 47 §15.245

AAZFE(F)7F 2500mV/m, L%

ao] AAGEZ7F 25mV/m o]sto|™ F= WH-F AlA(Field disturbance sensor)-8<S
=AY & 9tk
Table of Frequency Alocations 10-142 GHz (8HF) Page 45
Internaticnal Table United States Table FCC Rule Part{s)
Region 1 Table Region 2 Table Region 3 Table Federal Table Non-Federal Table
10-10.45 10-10.45 10-1045 10-10.45 10-1045
FIXED RADIOLOCATION FIXED RADIOLOCATION G32 Radiolocation Private Land Mobile (90)
MOBILE Amateur MOBILE Amateur Amateur (37)
RADICLOGATION RADIOLOCATION
Amateur Amateur
5479 5479 5460 3479 5479 US58 US108 5479 US58 US108 hG42
10.45-10.5 1045105 1045105
RADICLOCATION RADIOLOCATION G32 Radiclocation
Amateur Amateur
Amateur-satellite Amateur-satelite
5481 USh8 Us108 U358 US108 NG42 NG134
10.5-10.55 105-10.55 105-10.55
FIXED FIXED RADIOLOCATION Private Land Mabile (90
MOBILE MOBILE
Radiolocation RADIOLOCATION USha
US59 The band 10.5-10.55 GHz is restricted to systems using type NON (AO)
emission with a power not to exceed 40 watts into the antenna.




<CFR 47 §15.245 >

(@) Operation under the provisions of this section is limited to intentional
radiators used as field disturbance sensors, excluding perimeter protection
systems.

(b) The field strength of emissions from intentional radiators operated within
these frequency bands shall comply with the following;:

Fundamental frequency | Field strungth of fundamental | Field strungth of harmonics
(MHz) (mV/m) (mV/m)

002-928 ivrerierniiiieinns 500 16

DABE-2A65 veevrerrrneriinns 500 16

5785-5815 «cvreeerrrerniees 500 16

10500-10550 -« +eeeeveeeees 2500 25.0

24075-24175 «eeeveereennens 2500 250

3. 7
#3H<9] ERC #1 70-032 <AZ FA417]7](SRD : Short Range Device)9] A}-8-3}
FEdE WEES 745t =4, Annex 6 “Radiodetermination applications"o]] A]

o
10.5~10.6GHz ti el &% B 7|=7|EE 88t Aok

Annex 6 Radiodetermination applications

Scope of Annex

This annex covers frequency bands and regulatory as well as informative parameters recommended for SRD radiodetermination
applications including SED radar systems, Equipment for Detecting Movement and Alert. Radiodetermination is defined as the

determination of the position, velocity and/or other characteristics of an object, or the obtaining of information relating to these

parameters, by means of the propagation properties of radio waves.

Regulatory parameters related to Annex 6

Frequency Band Power Duty cyele  Channel spacing ECC/ERC Notes

Decision
a  2400.0-2483.5 MH= 25mW  errp. Mo Restiction Mo spacing ERC/DEC/(01308
b 9200-9500 MHz mW  errp. No Restiction  No spacing
¢ 9500-9575 MHz 25mW  eirp. Mo Restriction  No spacing
d 10.5-10.6 GHz S00mW errp. No Restmiction  No spacing
e 134-140GHz 25mW  errp. No Restiction Mo spacing
f 2405-2425 GH= 100 W eirp. Mo Restriction  No spacing
g 45-70CGHz -41.3 dBmw/MHz earp. No Restricion  No spacing Tank Level Probing Radar (TLFR)
h §5-106GHz -413dBm/MHz eirp NoRestriction  No Spacing Tank Level Probmg Radar (TLFER)
i 24.05-27.00 GHz -412 dBm/MHz eirrp. No Restriction  No Spacing Tank Level Probimg Radar (TLPR)
i 5784 GH:z -41.3dBm/MHz earp. No Restriction o Spacing Tank Level Probmg Radar (TLPR)
k 75-85GH:z -413 dBm/MHz eirp. No Restriction Mo Spacing Tank Level Probing Fadar (TLER)
1 17.1-173GH= +26 dBm eirp. Das No Spacing Ground Bazed Synthetic Aperture Radar

(GBSAR) (note 1)

Mowe . Specific requirsments for the radar antenna pattern and for the mnplementation of Detect Avd Avedd (DAA) rechnique apply a5 described in EIW 300 240 for
Ground Based Synthetic Apermure Fadar (GBSAR) systems




Addifienal Information

Harmonised Standards

EN 300 440 sub-bands a). b), ¢), d). e). £). 1)

EN 302 372 (for TLPR) sub-bands g), ), 1), j). k)

Frequency issues

Bands a), b), ). d), ) and £

Some countries may allow equipment with transmitter powers between 25 mW and 500 mW m which case an mndividual licence or a
general licence may be required.

Technical parameters also referred to in the harmonised standard

Bands g). k). 1). j) and k) are to be used by TLPR equipment only.

The power limit 15 the radiated emission outside an enclosed tank structure.

The maximum emission inside an enclosed tank structure is given in EN 302 372

Band h)

For the frequency range 10.6 GHz to 10.7 GHz, the radiated unwanted radiated emissions outside the tank enclosure shall be less than
-60 dBm/MHz eirp.
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Annex & - Radiodetermination applications
Annex 6A 2400.0-2483.5 MHz ERC/DEC/{01)08 Y ' T L b § Y
Annex 6B 9200-9500 MHz Y ¥ ¥ L N Y
Amnex 6C 9500-9975 MHz Y ' ¥ N N Y
Amnex 6D 10.5-10.6 GHz T ¥ ' u Y N
Amnex 6E  13.4-14.0 GHz b § X g 1 Y Y
Amnex 6F 24.03-2425 GHz Y b X T Y ¥
Annex 6G 4.5- 7.0 GHz Y N N N N u
Annex 6H B8.5-10.6 GHz T N N N N u
Amnex 61 24.05-27.0 GHz T N N N N u
Annex 6] 37 - 64 GHz T N N N N u
Annex 6K 75 - 85 GHz T N N N N U
Annex 6L 17.1-17.3 GHz Y N N
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TS LiTrarewitter ta Studio Link]

E T LiEtudin to Transnilter Link]
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<29 32> M/W =4 532 |3

FAZVANA FAZR FA4ES F48= TTL(Transmitter to Transmitter Link),
% 2FHRoA FA VIR $418= STL(Studio to Transmitter Link), 57| 7]l A
4 ~F T2 $413t= TSL(Transmitter to Studio Link)2 +4E < ot F3
% 48 A77F ¥ W9 105GHz ~1055GHz th g dx) AFE £ M/W 4
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AESAL TFuls AFEA Sila
Z3 MBC 10.5125 RN ES
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MBC 10.5125 Zhot MBC =Ha MBC
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=3 MBC 10.5500 EHAFA CHE A

SBS 10.5125 SBS o7 T A
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10.525 GHz

—_ « TX Carrier Freq, ‘
M
| ﬁrontmve - Freq. accuracy 3 Mhz
| Sensor . Antenna Patch Type 8dBi

v - RF Qutput Power 13 dBm
« Supply Voltage 5VDC, 50mA Max.
- Receiver Sensitivity -85dBm

- Size 40(W) x 46.5(D) x 7.2(H)
\C e - Operating Temperature -20C ~ 455C

<29 34> B4 7A AA ZE dgb BEd weey

A2 MW BE A d59ke] 4 24
1. M/W &5 SAHZI71 EAZX] dMof F= ZHY 9 24

' FS £41 23 1W, Gmax: 46.6dBi
« HIAf sensitivity: -850Bm
+ SNR: 430B(24GHz Auto door sensorzt & X
US> g « HIA QHHILE 015 8aBi
D » ST IHEIn=4)

¥a3 202

I Atk M/W FA HZ Fol EA ZM Aol 7HAE S

STLo|t}. TSLolu TTL2 FA 717F 41 s, FA 7=

&5471 o 2o, B4 #A WM e & 452 w¢ Sk <ad 3559 o
= AFURAAN FALE =

=S O

EA @A Aol FgF
2~

4N
N
i)
fr
ol
o
o Mu



46.6dBiZ stk oW el 7 HHL <2y 3-6>7 o] ITUR F.699-7
"Reference radiation patterns for fixed wireless system antennas for use in
coordination studies and interference assessment in the frequency range from 100
MHz to about 70 GHz" o] AAIE Fo® st <a2d 3-6>0] e angled
elevation Ztoll s|BH L, AFEE F42 <TY 3-6> UEh Utk =4 FA AlA
o 4 #=E #Hde 85dBmolzti ThHstglen, SNR e A7t fARE
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<% 3-11> =) TSL d st

Al ZA A7 M/W #E SAC 5 A M/W 3% A7 3l Al 2F
o] FlEa, #HAEHE M/W ¥EZF7A = TSL(Transmitter-to-Studio Link)o|th. <28
3-11>2 dA 105GHz ~ 1055GHzti €o| A Ag= 1 ¢l= TSLY #3S el
Atk AFEHE TSL= KBSO| F AlolEQlS ¢ 4 Utk <2 ¥ 3-12>= =4 #A
AA dElve] FEAES VeRE, 28 132 B4 #A A4 QHEVe A
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B &2/ =Fol| &4 A AA Eol, &2FHs =4 A AAZE A
2 T89 4 gut. <29 317> NE7R AHEE M/W SA4718 EA4 2A Al
o5& vtgst] 73 A AA A7 M/W FA 716l S FH
st7] 95t aFEE ol AAYE vERATE A A AA7E ALl A}
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A4g =AFANA AFATG

A1d 2] ANGsF

1. I

dutd oz A "%, 3 48, F= 59 EFolU FFE AAFS A
G317 48 AE(F2 A7NZ)R e FE ax 2= FX72 AHosm Yk
AA ] F/He A2 A} v-AAZ TR, A v-AdlAds AsFAA, A
YZAA, FAMNA T2 2F/F7F 7hesith. by o g RMAAME AR, s
AR, FAEFAER FAHAEG AME o F7tA ZAFHoz dHH EFIY
HSz =71 glom, AlA7|ex&9d3ldA dHre] AMERIE s, &4
7o) Helol mat B/t AMESr|E g

B AT AESIAA o= 100k el SAFAAME g3t AAF FollA
/4 Al A (Wireless Sensor)2] HFol TFEH, ATHEF G EFE F4A 4A
7h 2 Foll M S5 BRES AT AAE T 53 2FF FA4A7)Y]
§o7 v, B, 3 T 100k e 240zt 2ol Eujste] Abgsta glow,
o] A 240k tHYTE 2007 d %0 oW FFH b vk wEkA], AFA AF
o224 FAel 2 AF F 7HA gl BT AREEo], 100k = e Al e}
ol 5d Far gy wES Tl T AFY AFEAY FERE LA
Fid=y

A 100 Y EARAAAME A HAFAHJ] A BAES FEs7]dd o

- =,

AR FEE bsE ABHor 2AE] et AAEs AHES 2

Ae FHY AZZAIBY HZ AFAERE Fusden, = USN

(Ubiquitous Sensor Network) At AE|ZALS 7|Hte 2 3 A A FH X9} 32
Aol B4 wrgg 3 =l 100k EATAAAY A AGTE
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2. dlig] MEEE
7 F5E AA AAMAE

Global Industry Analysis (2005)2] AlA] A Aol FolE AH
54%2] AFZAE VERHEA 2003d 421 B A 201213 674
otk 2 F ¢4Y, 38, FHFRE T Y-S AAle] Bl Fo]

ANA BHH, HEAAE dFF AT

il =
= AA7E mEA 4EE Aoz dgdEn

<E 4-1> ZE2E A A AAAE AR

= 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | CAGR

or2{MIAM | 9,328 | 9,692 |10,104 (10,581 [ 11,115 | 11,698 | 12,315 (12,947 | 13,495 | 14,075 | 4.7%

SistMIM | 9,364 | 9,719 (10,128 | 10,599 | 11,127 | 11,700 [ 12,299 | 12,904 | 13,429 | 14,004 | 46%

FERs | 4934 | 5243 | 5591 | 5983 | 6,432 | 6,905 | 7,356 | 7,864 | 8,363 | 8,890 | 6.8%

OlO[X|MIAM | 2,674 | 2,924 | 3,230 | 3,697 | 4036 | 4,555 | 5173 | 5899 | 6,479 | 7,140 | 11.5%

ZHMAM | 2435 | 2510 | 2593 | 2,691 | 2,799 | 2917 | 3,035 | 3,157 | 3,267 | 3,380 | 3.7%

MM | 2214 | 2270 | 2,336 | 2412 | 2,502 | 2,600 | 2,707 | 2,809 | 2914 | 3,017 | 3.56%

S2EMAM | 2000 | 2,081 | 2183 | 2,291 | 2419 | 2554 | 2,698 | 2,848 | 2990 | 3,116 | 51%

QXM | 1,815 | 1,861 | 1,914 | 1,978 | 2,049 | 2,128 | 2,209 | 2,292 | 2,368 | 2,443 | 3.4%

slstEMA | 732 773 820 872 931 996 | 1,065 | 1,137 | 1203 | 1,268 | 6.3%

MM 468 489 510 537 569 599 634 670 702 732 | 51%

ZIEfMIAM | 6,093 | 6,312 | 6,560 | 6,857 | 7,190 | 7,667 | 8,007 | 8,462 | 8,895 | 9,324 | 48%

A 42,057 | 43,874 | 45969 | 48,398 | 51,169 | 54,219 | 57,498 | 60,989 | 64,105 | 67,389 | 5.4%

% AIZ) Global Industry Analysis(GlA), "Sensor 2005"
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o AlA FAAAAM AR

Forst & Sullivan (2006)2] AlA FAAA Al Fol& AHEW, AHT 37%<]

AAME JeERNHEA ‘03 19 B A 123 d oF 1998 grz AR Awgolth
O E SRS A, ST B A4 Mg b Fo] ath
FAMAM =

(SHel @ HHiEkE)

= 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | CAGR

of2d Ml A{ 15 | 17 | 21 % | 32 | 40 | 52 | 69 | 95 | 133 |27.4%

SfstMIAM 9 11 15 20 27 39 57 89 141 234 | 43.6%

FERS 18 22 29 40 58 83 124 194 313 519 | 45.3%

O[O x| MM

ZEMA 4 4 5 7 8 10 | 14 | 18 | 25 | 36 |27.7%

2l Ml A 11 12 15 18 22 28 36 47 63 86 |25.7%

25HA 19 22 26 33 43 56 75 105 148 214 | 30.9%

QX[ MM 2 2 3 5 7 11 18 27 43 69 |48.2%

151 MA

=

ZHIA 1 2 2 3 4 5 6 9 14 | 22 |41.0%

Z|EFAIA 30 36 44 56 73 101 145 215 335 541 | 37.9%

- Hot 6 8 10 13 18 26 40 63 105 182 | 46.1%
SHA| 109 128 160 206 274 373 527 773 | 1,177 | 1,854 | 37.0%
oA

55% | 63% | 6.3% | 6.3% | 66% | 70% | 76% | 82% | 89% | 9.8%

HIS

¥ AIZE) Forst & Sullivan, "World Wireless Sensors & Transmitters Markets 2006"
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. AAN7e) S5

AMzEe] 7leede AHEH, AAY AAs Aol AsgAd =23 s,
ds B AEAE SHAA AR FA 9ol A ATE AAe z2rlde oy,
olm A, HLHdES 7Rt

=

2 & AMFIeYU, FHZd= MEMSMicro-Electronic
Mechanical System) 7]&o] &2 o|F1 Yot AZF A= A 483 5

FHAA, §5GE, 7HEE, Aol2AM Fo| TRl

Au)
-
°x
ES
>
N
o -
ie]
ox
ok
i)
N
o
ot
=
fr
N
-~ T
&
s}
2
&
=
>
ofo
i
%)
RN
o,
=
18
It
ol
o
oy,

U- MM
7& FRA HIA .
sEHM A2 MM SMMIAM
W 24 71, HUE | HUZ, R84, | yoo aea | TR, MaEY,
ZRYAL 30074 o4t 607l o|4t 807l o4t 5071 o|4t
7 aiEE 6 8 7 7
JL-process MEMS MEMS Zighee
od&del 7= Non-Contact Bluetooth CMOS Battery
Remote Sensing 287|= Package ZFOpof =
Channel Error
Fiber Optic Tackling Delay
Semiconductive CMOS Data Packet loss
s 72 magnetic Poly-SiC Power Constraint
= "' |Electromechanical | MEMS/NANO ggﬁ?t'%%
Chemical Network Data Security
Bio Technology Operational
Scecurity
% KI2) BHRMIAMITEEH2007)
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2003\ 1799 5o A 2012\d 34 B2 AT 79%0) ol2= A
2 F FFAA, AN, FFRE 5

at. A2 AFA, AREA, vlole, 87 BoplA £aE AFsta 9ot A%
=
= T

o qzstel T AR 60-70%

Hl
=
2
)
>,
o
rlo

= 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 |CAGR

QrdMIM | 393 | 420 | 450 | 484 | 521 | 563 | 608 | 655 | 700 | 750 | 7.4%

3}stMIM | 370 | 395 | 423 | 455 | 490 | 528 | 571 | 615 | 658 | 700 | 7.3%

FEFRES | 262 | 279 | 299 | 321 | 346 | 373 | 403 | 434 | 463 | 495 | 7.3%

150 | 165 | 184 | 206 | 234 | 266 | 304 | 348 | 385 | 430 |124%

™M | 24 25 27 29 31 34 36 39 42 45 | 7.2%

2| 2l Ml A 87 93 29 107 | 115 | 124 | 134 | 144 | 155 | 165 | 7.4%

=T MA | 64 68 73 78 85 92 99 107 | 115 | 120 | 7.2%

SXMAM | 20 | 31 | 33 | 35 | 38 | 41 | 43 | 47 | 50 | 53 |6.9%

= 15 16 17 19 20 22 24 26 27 28 | 7.2%

ZHHIA 11 12 13 14 15 16 18 20 21 22 | 8.0%

7IEMIM | 291 | 308 | 328 | 352 | 377 | 408 | 443 | 483 | 520 | 560 | 7.5%

sHA| 1,696 | 1,812 | 1,946 | 2,100 | 2,272 | 2,467 | 2,683 | 2918 | 3,136 | 3,368 | 7.9%

% XiZ) SFRMAQITLEEH2007), Forst & Sullivan(2008) X2l

[
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. =W USN A%

=W 100 S SAFAAAM AFARS O 4 HFel &= = USN
(Ubiquitous Sensor Network) A]3A &

Hh7]e] RFID/USN 3] FAZ AAg #d AF AGAHzA AEE 2AZ
A A FAE LEste] FHHAH.

<% 4-5> =] USN 7]7] A|F A

(49 @ otel)

?_

MI

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

MMLE | 2,342 | 4,345 | 6,952 |12,396 (13,648 (15,818 16,506 |19,945 22,696 |23,009

USN |H[E®3 | 300 | 572 | 947 | 1,754 | 2,107 | 2,547 | 2,658 | 3,211 | 3,706 | 3,763

A | 2,643 | 4,917 | 7,899 (14,150 |15,755 |18,365 [19,164 |23,156 |26,402 |26,772

X~

=
iyl bl o o= =1L T o

X X}ZF) ETRI Ql=2|H2047E/(2008.5), “RFID/JUSN =ZLH2| A|ZAZ 2 o5

o =

% F) 17EAVK] MAEof| o), '18H2 A CHH| MZEZEo| 10%E HE

Al

X RFID/JUSN AM{AEf=AL Z1} : 5122 RFID/JUSN &3] A2 ZHEMZE & MH|A Z30|
Oflatsl= 1,55271 7|, USN ZHH 7| 2007HAIE CHALS R 2007.10.15~121071X| M2
TAME HAE

<¥ 4-6> 1) RFID/USN &3] At Aej At A (20073 sheto))

(CHY| : EHDIR)

28 2006 2007 2008
El2 47,661 75,892 148,474
2| 84,641 96,892 183,066

RFID
oFE{| L} 6,754 14,557 39,815

717] _

of o =2|g 2,965 3,152 19,150
MM 40,915 68,525 119,195

USN
HEY3 3,097 6,415 15,075
S| 186,033 265,433 524,775

A}=) ETRI 9l =2} 01 T21E((2008.5), “RFID/USN ZLHQ| ARt 2 miZsnp
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24 10GHz 4| 9

1. W AEE =8 9y

Wzel FRE AAAAAS wAHEZ TREE, wAdE 25 A4 Gmart
sensor), AZZAMA(MEMS sensor), 444 (Wireless sensor) 522 EF/F7F 7ls
shth whebd, 20 1000 e BAGAAN AFATE AA SH BHAN A
TEE FHs9en, ol =l USN A== Al Ao FHAA vFS 3

g351o] ATE ol4F FAAM AT TEE ARG o AA wAA A
A FAAAML A vF A EHE o] &5tE, u= - & B = ALY
o] FUFAQY-L ZHksle] 2003~2012'd B]FE 2009~2018'de)] HEstYPow, Al
q Aol BAAAQ AsE AAs) A8 de ARE Ao FRY o

ERFRE AL

<& 4-8> =] USN 717] A% A%
(Thel @ )
=2 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

USN MHIML= | 2,342 | 4,345 | 6,952 (12,396 |13,648 |15,818 |16,506 (19,945 (22,696 |23,009

% ) ZADAEI} 201797KK] MU0 w2, 201842 Mid | MEHE0| 10%2 HE =3

X XI2) ETRI ol =232 0{11El(2008.5), “RFID/USN =LH2| A|REE &) migsof

<® 49> AA uw-AA FFRE AY BF
=2 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

X8 MA [ 75.9% |73.6% |71.5% |69.2% |66.6% |64.8% |62.7% |60.3% |57.1% |53.0%

AE|2 MA | 22.0% | 24.0% | 25.8% | 27.7% | 29.6% |30.5% |31.3% |31.9% |32.4% |32.5%

BM MM | 21% | 23% | 27% | 3.1% | 3.8% | 47% | 6.0% | 7.8% | 10.5% | 14.5%

FHAA 21% | 24% | 27% | 32% | 39% | 48% | 6.2% | 8.1% | 11.0% | 14.5%

OI%-\TCL;‘—ELZAI‘ . (4] . (4] . (4] . (4] . (4] . (4] . (4] . (4] . 0 . 0

% F) AlAE XtRe| RE|Mel #HEE HM{st7| f[sl 3HZte| ANEE =AM E HHE

olsgits &8

AIZ) Smart Sensors 2006(GlA), World MEMS Sensors Market 2006(Forst & Sullivan),
World Wireless Sensors & Transmitters Markets 2006(Forst & Sullivan)
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U 3 240 S AldAA7E FHolrg AR AEA(H7] 7171 Alol) ¥lF=
U] T4 HE]Z 100k L 2462 )83 A|HAS AF HFor H&
st E3 FAMA okl A FHbFAQE Aokt dE 2010d U|E AA
Aol ¥ F(5.23%)< $-Ehaet 100 2 240 ] AdAlo] AMAFe FTeA=
V8T & AldAlol ARE-S A 523%, E3FAQ 10%A W%l ol2=
Growth-time 10\d, Z A28 Aol Wy LA A|H 732 71AH5e] Loglet =
FoZ A&

Loglet E&Al, N.(t)=
1+exp{— In(81) (t—tm/)}

At
F1) 29| Z3X| m, = 5.23%
F2) =31x|9| 10%0A 90%0f 0|2= A|ZHGrowth-time), At, = 104
F3) 2t 2R|AE| ZMo| HIH LM AH, ¢, = 7

A7 =
Hetstel Hgatnh. HtAAE 71E 4/ HAd A dAas Boes BF
2AE ZIthete, Il B AZAA AN = - e AR d=old 712 4/
Aol AA the] 10% W2 thAlE Aoz dA9sta

olg Tl F

=)
B4 e F 100 FAAAE AgY FEE 1/42 HRssich

2. 1062 CHYY AIFMY R AAH 7tz 7

S FAAA A FF 10d7E oF 12 Suold FR=2 FiEE, S FAA
A F A ARl & WY - o BES aF 10 d7F oF 1,231 FRIF 2 A
o2 FdE wEbr, Arle 33 o] wet Zigbee Ve $8% T o
S T 100k e o83 FAMAM A FRE FF 1037 oF 30894 TR}
AREa gtk ol& 100k e ol &3 =g @99 AAAFd Fgsta gtk
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<& 4-10> = 10GHz FAAA A7F A% >

(E42] © i)

-2 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | &4
USN
2,342 | 4,345 | 6,952 [12,3%6 | 13,648 | 15,818 | 16,506 | 19,945 | 22,696 | 23,009
MAMAIE
S AHIA
I 213% | 2.37% | 2.71% | 3.20% | 3.88% | 4.83% |6.17% | 8.12% [10.96% (14.51%
HIS
S AHIA
50 103 188 397 529 764 | 1,018 | 1,619 | 2,487 | 3,339 | 10,493
A
M
AL?£1E1 0.35% | 0.52% | 0.77% |1.10% |1.53% | 2.05% |2.62% | 3.18% |3.70% |4.13%
(=1
A
E)(:)'—L'ilcfl 550% | 6.25% | 6.25% | 6.31% | 6.57% |6.97% |7.59% |8.15% | 8.92% | 9.82%
(=1

S|
AMH EHeF | 29 7.0 132 | 294 | 429 | 68.9 | 103.9 | 1834 | 313.8 | 465.6 | 1,231
HAMAIE

2 Foi5)

1061 H|=

25% | 25% | 25% | 25% | 26% | 25% | 25% | 25% | 26% | 25%

106 MIA

ARZE 0.7 1.7 3.3 74 107 | 172 | 26,0 | 459 | 785 | 116.4 | 307.8
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4 4 g TAM/WEA KI51A
ol ol olE AR A KA
ERIRE R R

K40A
105~1055 7 2 24.05~24.25 (o] FaFtlde EA7TAAA

st}

go= AME

% Az ) BARAAAE TS BEF(EREARTA A2007-343)

23.55—25.25 (k
24.05-24.25
FAEA 24125 (fp(31 5 }0]-g-4n]) K40
AT (6 F) EAZFA A A8 KI0A
K40A

2405~24.25 (18] FHFHIL EAAAAALEC R ALL3HTL
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lstel 94 N ALSFEE AT, Y AF ST 52 BH
B2 98 b5 ¥ 6, 4P 74T sRHe FA57] stel 2YA Ba
WAL £Y FES FEST, Y AAGER YL 48T 5 UES o

ANBZEAZAAANE 2A717]) D 1000 BAGANAE FA717)e Aerlze

278 3} T () EALA
10.5~10.55 25 W(FFA o5 )

Fuh 71E %k 7IE HEF
1 G w5 - 36 dBm 100 Kz
1 Gk o - 30 dBm 1 Mz

Fuh 71E %k 7IE HEF
1 Gl wgh - 54 dBm 100 Kz
1 Gk o - 47 dBm 1 Mz

AR A A6 7o) A7l S o]§S BHoR FuT
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— Y o) ] Ry A
=] MW B &5 A|F ALY vla
ERIER) ERLE Fopgeued 29 | ~Fdelswat | a4
B
FCC part 15
[-ETS 300 440
OPTEX MX-40/50 2.450H 10mW max. 2.5/ max. ETS 300 683
(1) EN 60950
10525(Hz, 9.9GHz FCC Part 15
DX-40/60 10687GHUK. orly) i I-ETS 300 440
AR ALPH ‘ FCC Part 15
(28 Microwave CX-1 |10.5250 - - LETS 300 440
13.dBm(20mW) -7.313dBn(0.186 my FCC Part 15
10.525¢% min. EIRP max.
’ 10dBm (10n)
min. EIRP
Field strength
Field strength |of harmonics :
IR-TECH DP-150, 150L, |US FCC type of fundamental |< 25mV/m@3m |FCC Part 15
(Eloleh 250, 550, 150A : ~580 M/ m@3m | Spurious emission
1 < 2omV/ m@3m
Field strength
Field strength |of harmonics :
CFeENSOOMO of fundamental |< 1.8mV/m@3m |CE EN300-440
yp : ~580 M/ m@3m | Spurious emission
: < 570 i/ m@3m
FCC Part 15
MPT1349
[-ETS 300 440
Conducted Fmission
. : [EC CISPR 22
Mirage 24501 - - Radliated Firissions
: [EC CISPR 22,
TEXECOM FCC Part 15
(43=%) EMC :
© EN50130-4
Conducted Fmission
Radiated Fmissions
: ENBRO2 (lass B
Prestage DT 10.525(, - - EMC :
ENb501304,
EN 300 440-1,
EN 301 489-3
10.687(l,
Rokonet 105256, Furdamental field Fec
(o] 22k DT Ag)= 105250 trength : CE EN 300 440
HIE seconell ~ Jooooe, < 1Ba/masm | IMQ(o] 21 o)
e % 03000, " INCERT( 7] o})
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ERTE) A F3150 o] 2o aydolauwal 2
Field strength
of harmonics : Ermission :
Pyronix EQUINOX AM Fundamental - < 181N/ m@Bm | 550y (0
y 10.525(, field strength : | Non harminically .
(A=) KX15DT ) Immunity :
< 115 my/ m@3m | related spurious
. EN50130-4
field strength :
<5704V / m@3m
Harmonics =
Less than T1/¥
EIRP > 1(
(L.35W measured
at 490 all others
Trargitter Radiated | less than 0.1 W)
Guardall , 2450 + 8ME Power(EIRP) Surious Emission
GED) Micra (+ 4Mz UK) = 26dBw(25 1) |= Less than 24 | TN 000 440
0.0084/ crf@1m | EIRP at 25~1000 iz
Less than 20
EIRP at > 1 Gz:
(Nothing measured
at greater than
0.11W)
Discovery Duo, FCC Part 15
Duo/ AM 10.5250k, i i 2450z has no
Duo /K986 245 restriction in EU
member state
VISONIC 10.525(,
(o] =2}l Duet-AM 10,6870 - - FCC Part 15
10.5250H, FCC Part 15
Duo 20720 AML 15 45, - - RSS-210( 71}t
Next Duo K985 | 2.45(f - - FCC Part 15
Genius - - - UL Listed
10.5250k
CROW (+31) -7.3dBm(0.186 nlfj | USA FCC Part 15
(M=) 10.687(fz 13dBm (20 W) o
SRX-1000 ) i EIRD -30dBm(1 1) MPT 1349( %9
9.90 20dBm(104%) | FRENCH PTT
(£3Mk)
GUARD/-AV | 105250, Fec
MAXIMUN SMART 2450 ) )
oll
oleekd) DOUBLE-TEC | 10.525(i . : FCC
(
Sectron security
& communication | Digital Vision
systems Ltd. | 525D/526D 1052560 i i FCG DOC
(e3loh)
Detection . gmss UL List
systems Inc. ngigl’ 283(3170 10.525( - - ULC List
GED) ! FCC Certified
FBIL UL, ULC, IC,
e MX-500 24.124~24. 2200 |- - FCC, CE
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3 AH=7H Ax 73 S e =49 23rg] o] 2wkt T4
M/W AlA
ALFA . CE : CH CTP/2,
ias (Al 15m) 9.470~10.587G% | 251W - IMO [T level
(eT=relo ARMIDOR
() 20m) 9.470~10.587( | 500nW - CE : CH CT79/2
M/W &
10.5~10.55(
NJR4178] (+5M max. 7iW typ. EIRP | 2.5 max. 21}2;3) STD-75
(-30~60C)) o
24.05~24.25(f,
NJR4211] (-IMk/ C max. |40V typ. 2.5/ max. l(ilfg) STD-75
(-20~60°C)) o
24.05~24.25(f,
NJR4251] (+5Mz max. 7iV typ. 2.5/ max. ‘(ilfg) STD-73
JRC (-30~60C)) =
(43) 24.05~24.25(f;z
NJR4261] (+5Mz max. 7V typ.P 2.5/ max. ‘(ilfg) STD-73
(-30~60C)) o
24.05~24.25(f
NJR4251 (+5M max. 7V typ.P 1 max. ;gzsi?ﬁffg
(-30~60C))
24.05~24.25(f
NJR4261 (+5M max. 7V typ.P 1 max. ;(]?ESP?;?;? fg 0
(-30~60C))
13Bm (20i¥)
DNS-010 10550060M) | . pirp -10dBm(0.1%) | FCC Part 15
13Bm (20i¥)
DNS-020 10.68700(3M) | . pigp -30dBm(10m¥) | FCC Part 15
13Bm (20i¥)
e DNS-030 10.58700(3M) | . pirp -30dBm(10m¥) | FCC Part 15
(3 13dBm (20i¥)
DNS-040 9.90H2(3MHr) min. EIRP 30dBm(10m) |-
13dBm (20i¥)
DNS-050 9.350f(3Mz) min. EIRP 30dBm(10m) |-
2.450(5ME max. | 5dBm(3.2mW)
DNS-100¢/P (-30~55C)) typ. EIRP i i
04 MIS wappa g | 105250(20m) | 13dBm(20i) ) FCC Part 15
(3h) (15m) | OdBm(14i)
Q) 9)F A 714 | 105250k 20dBm(100u¥) | - FCC Part 15
Siginal
Technology 10.525( 15dBm(32n¥)
Corporation DRO-3000 104~10.70k typ. EIRP < 25m/m@3m | FCC Part 15
(=)
Microsense 10.52500;
Technologies Inc. | DRO-571 8~12% ggim(%mW) - FCC Part 15
(29 (5))
AMELEKS corp. 10.5256H; 14dBm (25i¥)
(=) AMDR-1011 . 1256, .~ - FCC Part 15
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3| AH=7H A T o =9 23] o] 2~ukAL A
AgilSense 9.350H 14dBm (251)
(7= HBA410 9345~9.355(% | max. -30dBm(10) -
Apollo 1052501 20dBm(100¥)
i WB-010 10220105508 | mom 25N/m@m | FCC Part 15
=g AlA
CE:CEI CT79/2
ERMOA482 X band 20 - CF, USA, 7luich
CE:CEI CT79/2
ERMO482x Pro | X band(10.58 () | 500mW - CE, UsA, v
CIAS B
(o]ete] o) CE:CEl CT79/2
Coral 9.2~10.601 - - CE, UsA, vt
ERMUSA 9.5~9.95(1l; 20nW - CE:CEI CT79/2
MINERMO 9.5z, 9.95(1 20mW - CE:CEI CT79/2
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