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d=Adeld, RFID/USN & 7=7ls R Aue8A4d0 159 38 AUy o9 A4 d+

A 23 900ME) & RFID/USN 71&<71& MA A+

A1d Me

T8 913  A30Z(RFID/USN ¢ F4AdH)= 917~923.5, 433.67~
43417, 13.552~13.568MHz ™ &S o] &3l= FAAdud s 7=7|FS A
3ta. Ut} 433MHz 93} 13.56MHz &S F2 RFIDE&C 2 Z83}A %
917~9235 MHz WYL RFID2} USN&{ O =2 1 7b58ch o
917~923.5 MHz t92 AEd¥E == 53 /553 RFID A A" we} &
AbEgol 21, 39 7)se] 3] A& HoloF st= Aol Tw7|EdY
23 EAolH, 7]|Eo = RFIDEC 2% F2 FEHJo H AFEUH

A 3}o] wel SUN(Smart Utility Network) %

2 FI5 AR 7 HA 8= U

fie]
ofo
(0]

HosZ ofy

|

FEYE(Utlity)E AHF ouE Fx-17]- 7t~ 1573 5o ToH
Ay e AL B3l SUNS o83t @7, &5, 7129 2o g
& H At Home/Building sl 2218 ARAPE #4 AMUESAE =&

ARE wigozM Uz E&S HAIJA I = 7S Tk

(o0
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3 3 % [
TEALAREALY] 28R A g A8 ¢ RS SARTTIE
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A274 900MEt) & RFID/USN 7]<&7]5 /AR A

Feof v, 5 FAAA e AFGs7E A=A

©, 24GHz W% ZigBee F47]&2 4otst FHEE HESNZ B4 &
BeA =& #3 vl S48 2717F o, 53 dAY A $A0A
Mesh routing 713 @AASt=H SAE 7FAIL Slo], w=e] FE2E A
Hl 2 JA S 2 AvtE 28] =(Smart Grid)9t AT M2 A4 B5
o] 7 AE7l= JiEe ool A7 A

Az olaET JE ABAHY AL FAANEAE 2ow
e8sm 9oy, oM HWd SUNZ 2o 97 g3 Azd =8 »a
A zelze] dEow A W ABAEY Hop ZFH A

o7 #s & F v

aY2-13 o] HolHE AAl¥og HEEE SUN & A % (phycical
layer)2 7]& Hul9] SUE¢Z(Home Area Network(HAN))$} 7+ SUE
=37} AZE Neighbor Area Network(NAN)Z /d H T}

~ 4

2201 9F Zo] 24GHz W 9E ©]&3st= AMEJEYI(I0T, Internet of
Things) FAdEASE L ddsta B2 %
2 3 IEAY FHAHES 83}

=
=~ -
T2 (Bluetooth), #|71H](ZigBee) & w3 Fak M Ao] EA st



4 = 3l AT
o] 2| gt 24GHz ZigBee 5= ©|&3dt= dAAINA LA 7|=2d A
E F537] 98 1kme 442, 4 kbps~IMbpsw AFEHE=E 74
Mesh Routinge] EZE A4 e 444H FHAFATE 55 873
A H A IEEES 7€ 98 E Al&"ddA HE8HUAD ZigBeedt 22
WPAN(Wireless Personal Area Network) 3*FS AT 4 A3 £ d

AAR HAslE SUN 145 AgstA = Aok

OG220 e} Zo] FAMMYEYIE e 3= SUN X F(IEEE
802.154¢)2 EASTH wWAIHZAAAST(MAC, media access control
layer) .2 o]zt IEEEo|A 7HEE ‘0993 1€ A RT3 E AFo =
09 5¢€ EF ARMFSF, 10d 39 o EF draft/b SHHAL, ‘12d 3
¥l Final draft7} =0 "12d 49 xFo] HFE AU

SUNJIE 2+ AIZilt FE0l= S8 JI= I
- ZigBee PHY/MAC SHIE ZE - SUN DIz 2F mﬂ

: SUAHY X HESSTO| el : 1Km2] S41H
 ZOHS/ZHE00 Clet SUSE Mot Eﬁ : 2=4IKbps~ '[Ml]ps HE &5

SEX9g 2¥ (UEIE A= BY

: Mesh Routing 2 &9] 0igig : Mesh Routing =&
Tt Smart Utiity Network
IEEE 802 15,4 LLE |&Elmﬂil i > IEEE 802.15.49 pHY

IEEE $02.15.4 MAC I - 802.15.4 4 e
IEEE 802154 ' IEEE 802.15.4 ' IEEE 802.15.4e MAC
SW‘.;:'&MHI Zlﬁgﬂa |

Z} Fax7PdE SUN 258 A8 + e TR
stAth FHe 863~870MHz, vl
ZF2 RFID A|2HS x1g3ld o .
71 WiFi B EFFE 20X F= %%ﬂ?iz 2400~2483.5MHz 9=

L

SUN 3% & 80| 7}53lH.

4



A27F 900MEth S RFID/USN 71&7]5 N3 A+

[ 21] SUN 2§ 57b8 Fop5 F2 o9

Tol= ofd D ZIb(MHz) =7}
0 169.400-169.475 4
1 450-470 0| =(FCC Part 22/90)
2 470-510 ==
3 779-787 ==
4 863-870 8
5 896-901 0| =+(FCC Part 90)
6 901-902 0| =(FCC Part 24)
7 902-928 o|=
8 917-923.5 Chstolz
9 920-928 o=
10 928-960 0| = (non-contiguous)
11 950-958 U=
12 1427-1515 O}=, 7HL{=Knon-contiguous)
13 2400-2483.5 -

(4 : IEEE.802.15.4g)

=

o
oJr] o] Multi—Rate¢} T3t A
o= Multi—Region®] £ ¥ .
MR—-FSK(Frequency Shift Keying)= HEAE7F A7) wjFo A
2 HAE ggo] == AFol k. MR—OFDM (Orthogonal Frequency
Division Multiplexing) PHY= €23t A 7oA AFA A= do]E
FAY dHor 185 AFEEE 7 F e RS 7HA U
MR—-0—QPSK(Offset—Quadrature Phase Shift Keying)+= @A I[EEE
802.15.4 —2006 O—QPSK PHY®} 1 EAL F/T 5 3do A7 ¥
sitt= Aol ok

s



oo dSAe oY, RFID/USN & 7I=7lE B dabe84av] a5y 25 A5y 59 A 4

H wralo 2 P4 (Mandatory) HlolE] A%
¥ 8kbps~50kbps/ 12.5kHz~200kHz

g4} E-Z(Data whitening, Channel Code,

Freq. band Parameters Operating Operating Operating

(MHz) mode #1 mode #2 mode #3
Data rate (ki/s) 48 9.6
450-470 Modutation Rltered 2FSK filtered 4F5K
Channel spacinglkHz) 155 125
Data rate (kh/s) 50 100 200
ﬁ;:g}? Moduation Fitered 275K Ftered 2FSK  Flterad 4FSK
Channel spacing(¥Hz) 200 400 400
Data rate (kbys) 50 100 200
863-870 Modutali Ritered 2F5K Fittered 2F5K FRered 475K
[ELI'CI'DE} pduration (L ILED Ll
Channel spacing(KHz) 200 400 400
Of2-028 Data rake (kiy's) 30 150 200
{15M)
240024435  Modation Fitered 2F5K Fiered 2Pk Fatered 2FSK
[Worldeide)  Channel spacing(XHz) 200 400 400
E96-01 Data: rate (kb/s) 10 0 40
m Meghiakian Filtered 2FSK Fittered 2FSK Fered 2FSK
1427-1518  Channal spacing(¥Hz) i 3 5

[2% 23] T3 $5 th ol whe MR-FSK Aid vetv]H

o MR—OFDM(Orthogonal Frequency Division Multiplexing)

- 2&nAY Azge] S5E BHow dold AFE/MYIe
50kbps~800kbps/200kHz~1.2MHz

— AA A=Y v Faa el A FE2E ZEE subcarrier
PAL 10.417kHz=2 34 3Fal FFT SizeE 8 ~ 1287H#] & 3sl= +
%22 AAdey 7+740] 100kHzHE 1.2MHz7HA] A Y 7538t =
~ 4% 74



A274 900MEt) & RFID/USN 7]<&7]5 /AR A

Paramtater OFDM OFDM OFDM OFDM
Option 1 Optlon 2 Optmn 3 Dptlnn 4

FFT size 128
Active tones 104

# Pilot tones 8 4 2 2

# Data tones 96 48 24 12
MCS0

(BPSK rate ¥4) 100 Kbps 50 Kbps

MCS1

(BPSK rate V) 200 Kbps 100 Kbps 50 Kbps

?TE?PSSEK rate %) 400 Kbps 200 Kbps 100 Kbps 50 Kbps
PSPSSEK rate ) BOOKbps 400 Kbps 200 Kbps 100 Kbps
f:"gpss“K te) 600 Kbps 300 Kbps 150 Kbps
Mo 800 Kb 400 Kb 200 Kb
(16QAM rate V) 5 o e
MCS6

(160AM rate 3) 600 Kbps 300 Kbps

[1% 24] T35 312 o] w2 MR-OFDM g 32w g

0o O—QPSK(Offset Quadrature Phase Shift Keying)
- 9% dold d%& REE AAS] A8 BFd F4 mog
(DSSSS M—-DSSS& F8#), 4 2% 2 RE=o o o=
A T4
% DSSS(Direct Sequence Spread Spectrum), M-DSSS(Multiplexed-DSSS)
0= A2 3A40AY AT F4A717] Y3l FEC(Forward Error
Correction) ¢} AHZW S A&

Frequency bamd Chip rale Spreading Mode | Dalarate{kb/s)
(M) (Kchip/s)
470-510 100 DSESS 6.25-50
T79-787 1000 DSSS 31.25-500
MIDSSS 62.5-500
568870 100 DSSS $.25-50
202928 1000 DESS 31.25-500
MDSSS 62.5-500
92179235 1000 DSSS 31.25-500
MDSSS 62.5-500
920-928 100 DESS 6.25-50
950-95% 100 DSSS 6.25 50
2400-2483.5 2000 DSSS 31.25-500
MIDSSS 62.5-500

(2% 25| Ful T8 o] & MROQPSK g we}m] g



3. 7l & A& £oF

SUN 7&i£2 £rtE agl=s AAH /AEHoy, &5 & A9l
Edo](Gateway)E &% 7FH717] T dUA AEH A R 2H 59 F
HEY=, AMWEYZ, /3% QEW o] (Automation) #oF Sol|lA o}

%,

=
I FER BEo] 15T o RAh o|gelE FuH, olvE, &

. T~ = 7

HeE T A AMUEY]S 755 T3 AdEA A EFC 280

KHE: I FRHHCI e

[A0IETelE) [E/3E 2EH 014] [BUHIEHAT]
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[3 3-11] = Ayl d%

=L MufatelA ( i ) ( 2—,_'7, ) 37| 22 il ofy A
(m)
TRAO
S 127 22 18 | 36 23 54 13.7 85-116 8 | S. C, VLBI
o 3 R
(KXL(H f'oiHQ CH,J)) 126 56 27 | 37 33 55 21 86_~83 87 GG':ZZ ’
KWN (S&H0H L) 21.05-03.45 G,
(5= o ) 120 14 59 | 35 32 44 21 toana s | S GVl
KN ((7*) Eeith W) 84.0-95.2 Gz,
(s o) 126 27 34 | 33 17 2 o1 Coh 14 G
_ 45-870 WHz
_ oF X
K-SRBL (B ST IIH) 1272018 | 362354 | 2x2 0.25-18 G S, G
(stRE20 ) P
(H104)
KSWC(Ef 2 & TIF) 30-100 Mz,
(RYRTRS 126 29 26 | 33 42 36 3 100-500 MHz, C
ES 500-2800 MHz
SRAO 85-115 Gz,
e 126 57 19 | 37 27 15 6 o020 S
SAT
(2919150 2) 127 00 07 | 37 18 48 2 1400-1427 MHz S
6.3-7 Ghz,
SGOC (=XI) 8-8.8 GHz,
(ZEXCIH, HNEAl) 12718 00 36 31 12 22 21.05-23.45 Gz, VLB
[41.0-44.3 Giz]

o, ggkdidl 2+ 21me ﬁﬁ%ﬂ*%%‘g

S E3 AGHE AFLoF 2008dFE 8&Fo|H, 309
= ol&std °of 480 km =79 HARYAAF BHE
22/43/86/129Wk9] -FHAE FAldd #HZFT & U},



KVN 21 Ml
HuA 2

KVN Yonsei

KVN Visan

Al S goly As7 HadE 5 = TA ¥ AAE <+

7}
= o4 AE ITU-RY ARARYF REWITU-R A
RA.769—2  Protection criteria used for radio astronomical
measurements)®} ECC REPORT 1399 delv|g e} WHES FZ3}H9]
AEsA T ARHE e FA ¥ LPRE o837 A= 24
Gze] AupxFo] AL 1.25km, 850k HI}HES AL 1.74kme] o] A

A7t a3 AR =EHUATH

LPR

olZ A a|(km) ?

[19 3-12] ZHH &4 AldEL
~EE 54 ey Eol 10m

- ¥ A el H EIRP
:—12dBm/MHz(®W 19), —42dBm/MHz(>60°)
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AGAE 52 SteY =o]: 10m
AoHE 4l AH Y o] 5 0dBi
A AR &8 704 dE: —192.1dBm/MHz(240 o <),

—179dBm/Miz(spectral line), —159dBm/8Gz(continuum)

[3 3-12] AHEEHF

i

913 BE 713 (85 - 95 (i th<)

_ = SHA 7 BH(EST[E)
= zls[(l}}L]t]d'\_ HES 24 [dBWI | F;ld . Iﬁrﬂlgaé pfd
- [dB(W/m?)] [dB(W/m?+Hz)]
cont inuum 89 8 Ghz -189 -129 -228
spectral line 88.6 1 MHz -209 -148 -208
VLBI 86 1 MHz -172 -112 -172
MdIEEES 23Hl= ITU-R #H1) RA.769-2 Protection criteria used
for radio astronomical measurementsE &L

[3 313] 1H] #4] (ECC 139, shevlejsl wlee £5)

240 TS Sy e
spectral line continuum
Z2e 0/1Z2%(dB) 121.95 119.75 136.22
g 03 e 1.25 0.26 1.74
Victim: VA AT e
Operating frequency, Gt 24 89 89
Bandwidth (IF), MHz: 1 1 8000
Ga (sidelobes), dBi 0 0 0
Feeder (insertion) loss, dB: 0 0 0
Interference threshold before antenna, dBm: -192.10 -179.00 -159.00
LPR Interferer:
Mean EIRP limit (ref. TR 102 601), dBm: -10 17 17
Mean, dBm/MHz -43.89 -23.00 -23.00
Peak, aBm/50 MHz -3.90 13.99 13.99
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oo dSAe oY, RFID/USN & 7I=7lE B dabe84av] a5y 25 A5y 59 A 4

Victim: M oA =

Antenna main-lobe gain, dBi 20 30 30

DeltaGa (first side—lobeanffset angle 20-30 deg), oo 30 30
Antenna side—-lobe gain >60 deg, dBi: -10 -10 -10
Reflection loss, dB 13 13 13

Pulse Repetition Frequency, MHz: 1.8 1.8 1.8
Reference bandwidth, MHz: 2450 10000 10000

Reflected EIRP in the direction of Victim, dBm: -45 -28 -28
Side-lobe EIRP in the direction of Victim, dBm: -40 -23 -23
Total interfering power towards Victim, dBm: -38.81 -21.81 -21.81
Conditional BW Correction Factor, dB: -31.34 -37.45 -0.97
Impact range calculation:

Minimum Coupling Loss balance, dB: 121.95 119.75 136.22
Impact range with FSL model, km 1.246 0.261 1.737
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2017 2E&A 0], ANTZE &0|, 20 LHOIA AlSdke LB IXDID| LA S2424(-41.308n/Miz) OILH)
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AAFEA F4717] B8 7IEe FAHCE FHS Uit 7 E ok

FHS F=SEAHIEE 9% F34E ¥xE I (ERC/REC 70-03)8t
Jom, B3 F2ys §O0FE= 984~7484KESF 27.090~27.100M T &
(e}

Fracisancy B Fower | Magnatic S'::::T: ll‘.;:::!- Channel ECC/ERC
ey Fiald w spacing Docraion
requiramanis
2708027 100 MMz | 42 dBpAm af 10 m | No fequirgément Mo spacing I Tele-powenng and Downdink signal for Batise /
| Eurobalise. May alsa be opticnally used for the activation
4 | & tha Loep | Eurcieop
| Mobe
| I Centre freguency /s 27 085 M-z
964-7454 Kbz SdBpAmal 10m | <% dutycycle | Mo spacing [ Transmittng only on receipt of a Baiise | Eurcbalise tele-
b | powering signal from a train
| Noke
| Cenare fraquenty 8 4234 kHz

A& : ERC/REC 70-03

e #El2 EF ERTMS/ETCS SUBSET-036 oAl §-4&-ok= ETSI(Euro
pean Telecommunication Standards Institute)®] ‘EN 302 608’ 83t U

&2 WAsT Ak

ffffffffffffffffffffffffffffffffffffffff +42 dBuA/m

+5 dBpuA/m

f, -200 kHz f,-SkHz: f,+SkHz f,+200KHz
5 -1 dBpA/m
f, = 27.095 MHz i

f, -500 kHz f, +500 kHz
Z}E : EN 302 608
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Field Strength [dByA/m]

Frequency [MHz]

A& EN 302 608

2. 2]

SUE OM~0MEI Rl A FESIHUE AHgEE AAFEY T4
MU 10mel e AAFE NEeR FHHT Yot AFW

3}=(9~150klz, 3.155~3.4M, 7.4~8.7M, 13.552~13.568M7) £ i Flx ARE3t=
IPle HRRAGE A7) AEe FEHES FARL don, fye

R LN =
39AH A=g87]7] ¥d 7S ¥9e=2 gtk

r -{N rr

N

[ 45] = A=A FA71719 29 71+

Fope NAZE 7| &4k MEI|E

9 ~ 30k Dot 72dBh/m @10m xﬂfgg(%ﬂlg’f:ljlé)

30 ~ 9OkH O|GF 72-10log(f/30)dBuA/m @10m z

90 ~ 110kHz 0|2k 42dByA/m @10m z

110 ~ 135z 0|2t 72-10log(f/30)dBpuA/m @10m Z

135 ~ 140z 0|2t 42dByA/m @10m z

140 ~ 148k O|ot 37.5dBpA/m @10m 4

148 ~ 150k 0|2t 14.8dBuA/m @10m z
150k ~ 3.155M 0|2t 500/m @3m T M27=(0|AEA 7| =)
3.155 ~ 3.4ME 0|2t 13.5dBuA/m @10m & M8 (AAFZ=7|E)
3.4 ~ 7.AME O|2¢ 500W/m @3m T M27Z=(0|LE A 7| =)
7.4 ~ 8.7M 0|3t 9dBpA/m @10m T2 HM28=(AAREZIE)
8.7 ~ 13,552\ 0|2t 500V/m @3m T M27=(0| LT A 7| =)
13.552 ~ 13.568Mk 0|2t 42dBpA/m @10m T2 M2B8Z (A ARZ=7|ZE)
13.568 ~ 30ME O|2F 500/m @3m T M27=(0|LE A 7| =)
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13.553-13.567MHz

42dB z A/m @10m

3. 7S AAFEA FA77] 71F HlL
_ T o= sh=
FO (A= EAZE (RARAZE
9-90kHz 72dB 1 A/m @10m 72dB 1 Alm @10m
90-119kHz 42dB 2 Alm @10m 42dB 2 Alm @10m
119-135kHz 6608 1 A/m @10m 2A00/F k) A /m 72 egi 0 Al
135-140kHz 4208 u Alm @10m 4208 u Alm @10m
140-1485kHz | 37.7dBu A/m @10m 37.7dB z A/m @10m
1485kHz-5MHz | -150Bu Alm @10m | 2400/F (ki) /m 5000/m @3
400-600kHz -8dB z A/m @10m @30m
3155-34MHz | 135dBu A/m @10m 135dB 1z A/m @10m
6.765-6.795MHz | 42dBu A/m @10m *500,v/m @3m
7.4-8.8MHz 9dB 1 A/m @10m 9dB 1 A/m @10m
10.2-11MHz 9 dBy A/m @10m 30,/m @30m *500,v/m @3m

42dB z A/m @10m

26.957-27.283MHz
5-30MHz

42dB z A/m @10m
-20dB z A/m @10m

*500V/m @3m

s D[bEAZE ST

tifoll ztAIglol ol &

L 7|27 ZoN HE

= Ao, I FMUY|7|el EU|E & I H2 JIE

. le) - = > ==
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(45UW) ga9l
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IE
— 2 7IERCH 5008 = 6%30331?"'“ =us
=SS | | 2y oizen 17de &2
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435 dBuV/m s = HBR -
s | e s v |-
2MI|7] 71T 2M717] 7]1E
(O] AHIZEE) (o|ek=AZE)
SHTOg 1 27MHz SHETS-  42MHz
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1) AT HERA S EE
E78 @A WPC(Wireless Power Consortium), PMA(Power Matters Alliance)

o six FEZT o] FolA VleRES T3 Vet =& Holth

[ 51 A7\ = EFS A 20

HEES 717 7|sYA QUSED 7FdA
WPC(Wireless Power Consortium) LGXX}, Slalim AE]

L]
. x| ’ Fulton
q' WIRELESS POWER SEHA) q Innovationiit(0|=2)

CONSORTIUM £ oF 210707t

PMA(Power Matters Alliance)

T2, AMEFXE
Qualcommijt(0|=2)
s & 71t

At7|

QEYA

D
2

¥ 285 @ RAPA(FAAEAESEY)

WPCIIAE FAAH A% Axdel B2 29 AR, A5 9
9 EF RUE PAAEAS A29e Ausn o

o AAFE Az AHL AEEE SAFA Wolx 2Ho| A A
g2 FASE 2ot CutolaE TR, wolx 2Holde AY WP
B, 54 % Aoy, Azy ¥ PAHo] gor, fasE mud Hutol
e Y JYH, Fa), T4 R ARz FAHE.
Sensing & Mobile Device
EouEd Control
‘lbmpm e
Power Pick—up Commumnications
Unit . o] & Conwol Unit
LannSSecondary Coil Power Receiver
1riieeny
M’ “Drimary Coil(s) Power Transmitter "_’*'] Power Transmitter
Power Communications Power Communications
Conversion Unit & Control Unit Conversion Unit & Control Unit
4fnpua Power j: _fnput Power J‘]t
System Unit
Base Station
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Source: [HS ©2013 HS

¥ A8 ¢ 2013 THS A1 &ZAF

Pike Researche Qx5 X 3ste] 201549 709 & Oﬂ g Zow HI
gom, A FF 151%2 A3

chel wolg

T2 2013 2014 2015 2016 2017 2018 2019 2020 CAGR
2HrY 1,353 1,648 2,009 2,449 2,985 3,640 4,438 5410 | 21.9%
HEIA 60 70 80 92 105 120 136 153 | 14.2%
MAE 647 837 1,081 1,394 1,794 2,301 2,938 3,727 | 28.5%
el=z} 3,384 3,521 3,678 3,862 4,081 4,346 4,674 5086 | 5.8%
RS At 26 62| 08| 77| 266| 391| 52| 685 505%
A 5,470 6,138 6,956 7,974 9,231 10,798 | 12,718 | 15,061 | 15.1%

Z}8 : 2012 Pike Research
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The World Market for Wireless Power (Revenues $M)
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(b9l wore)

X 2011 2012 2013 2014 2015 2016 2017 CAGR
o= 184.8 298.9 476.1 7531 | 1,1831| 18082| 27715 56.1%
3 74.3 119.3 187.7 294.3 459.1 7212 | 1,104 | 562%
gt= 59.8 97.2 154.7 2455 387.4 615.8 959.2 | 58.1%
of ot 19.4 31.1 48.9 76.6 119.4 187.4 2883 | 56.1%
71t 15.9 254 39.7 61.7 95.5 148.9 2275 | 55.1%

A 354.2 571.9 907.1 | 14312 | 22445| 34815| 53569 | 56.32%

A& : 2013 MarketsandMarkets
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AdelA &gt ok 2EE FWRE FAKWE gk, o83
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S lEEUAAEY 1~30,300KHz 1~3000KW | 3ok
GH2Ex| 20,150,200KHz 60~300KW | AHSAH 518 IR gxz| 2%
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ZEg00j4 16~30KHz 1.2KW Sewing machine
=&} Horn Checker 13.6~45KHz GOW 259 24 U 80l
SR} ) TR A7) 28~40KHz 1.2KW et A
iEl2 227) 20Kz 2K B8, Sedl, 715, 2 521 84 Y 82t
b 78| 20KHz 2K okt 758
STt MIE7| 20~60KHz 0.4~1.5KW 47|, 87| & HiA
281134 827 20, 40KHz 08-33W | SamEelssiel AU 34Ty
281} Balre 82| 15~60KHz 0.15-05kW | Zelre sl
CEEA| ZEILAIEY| 20~68KHz 1~3.6KW A7|, 87| S MA
Az Zg}AIH7| 28~50KHz 0.06-1.20W | 411, 871 5 4l
ZTHAR7] 28, 40Kz 08-12W | 471, 871 5 4l
g1 8| 15~20Hz 14-240 | FRUTLT R
281580 20tz 02-06W | 2io 2 sajet vig &7
i 20KH: 02-05W | oHal7IZAD| E2| FEEN U 28 S
EE0 237| 15~40KHz 3~700KW =% 52| 28
FR|21x| 2450MHz 500~1500W R2|2
HWsEH 22 2450MHz 700~1800W 22|12
2% £27p)| 250Kz, 2.65, 1356MHz | - xe707)
EHE4A] Tempering 915MHz 30KW HEe
ofo| 220} siEE A 2450MHz SKW aHE2
el T T oKW 290/ e, Ligy S8 0P| HeH A
joj2n sise 2450MHz 3-42W | ABueISERE wE A% 23 aR
US| 9KHz~1GHz £nW-100CW | LED S, 30917, #CHE 3T, Aig 57 5

96 i

27 ¢ KCA



2. 858 H9-E&AH

5§ AT
chFeE AALE 71717h glow,
=

FE7]HH MRIAZ|EH IEEA), ARAA - HAA S
ATy B 58TV FAVE o777

2
>
>
ofo
QL
rr
K
N
k)
>
Y
N
l‘_>.i

T=/

s7ket AAMIAl= l
W elate] 88 7171 ARPR7IE Lotek AR 7}

[ 58] T 92§ A58

250 HE S| 1EE) 4.1KHz 1.5W Eoah ZX G MTIChAL SR
0L AE LT (HHUE) 2.4, 4.8, 28, 500KHz 5~450W ME2|0|E 2ol HIZE BHERE =R
TAP| 27 1~120Hz 4w FOE|ZZ2]H, Mdn, mea 82 7z
HIR=7 1~5KHz »aw E5 2l
=SEcha AF=71 2450MHz 250W =S gt
50 A7 250~300KHz 320w == gz
SOt A=7] 0.001~1KHz 1~3W == g
o228 xg A57| 1.5~20KHz 1~35W =S s
ZE80+ &=7| 1000~3000KHz 5~6W =Z g
MERS B2 0.0001~0.05KHz 1~3wW HRASS S8 LA 217 S B
EFI TE| 2000~9000KHz = Z &0 FAZIC
CIX|E 2k &27] 2~12KHz 20~30W == gzt
Eg0t K27 2048KHz 300w ALK K|=E] 2
7| 27| 400KHz 70~400W =R, E4EY e v B
MRI 5~200MHz 100~1KW EHxpa] H4 FICH




oe H@=Ad e, RFID/USN & 71&7]¢ 2 Aue-84v] 153 &9 AWy 59 71g A+
50WE Z2#Hste 295 AHEstes 988 71718 9871718 wet &
7 WAY Aadk 958 77l AYESE AYuUd 71712 Asta e
W, 1F RS olEste 958 717], Adela FARTY] 52 AT
A5 tA7IAAZ EF/F3ta Aok
[3£ 5-9] A2}k o5 7]7] kel FeEE
ehel ol %
HMAchy|
= 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 E
z2ald At
FEIAA] 711| 2,177| 2,341 | 2,560 3,215| 2,867| 3,308| 3,804| 4,608| 21.11%
Helg 24| 524| 444| 394| 680| 1,016 1,314| 811 949| 1,062| 11.95%
CIR[EAAMEIIRER| | 155| 218| 339| 285| 537| 689 1027| 698| 997|42.89%
ol Zz-y 222| 230| 337| 427| 360| 704| 946| 823| 906|10.05%
THOIBZEIR =7 | 856| 838| 857| 800| 760| 688 823 932| 871|-6.52%
Al 2,468 | 3,907 | 4,268| 4,752| 5,888| 6,262| 6,915| 7,206| 8,444| 17.18%
AR 1 2013 AFooFE FAAR
[& 510] A5} og7)7] 59 49 F5
chol @ HHOkEHE
=2 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012
ZSTAMTITHEA| 160 219 250 286 305 226 309 376 455
Melg 2¢7| 34 46 57 72 88 99 66 71 81
C| X| A A MEELR| 0.15 2.7 4.7 142| 29.7| 32.0| 45.1 38.6 53.6
olzg Zz=d 1.0 95| 20.8| 359| 306| 502 680 74.1 74.7
NI EZEAIZ7] 21.2| 31.1 471 38.0/ 40.1 33.3| 456| 50.0 51.6
Al 216.35| 308.3| 379.6| 446.1| 493.4| 440.5| 533.7| 609.7| 715.9
A8 12013 AEFGF FAAR
(% 511] A5} 87)7] Fh) 29 F5
==
= 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
AP | SEHAMSIHESEG TR 48.7| 39.3| 62.8| 77.2| 73.6| 446| 87.4| 818 923
MBS A A MEQI ALK 376| 36.8| 66.0| 70.3| 77.9| 55.0| 985| 87.0| 70.3
oEgZEd" 16.6/ 19.0/ 20.9| 27.6| 350| 254| 36.0| 436 536
2SO ARICHER] 33.6| 32.0/ 38.0| 40.0  339| 31.1| 40.0| 402| 431
Al 136.5| 127.1| 187.7| 215.1| 220.4| 156.1| 261.9| 252.6| 259.3

A5 2013 AFoJoFE EAAR

98 &



5-12] = <

-
it

[

A o El H
&l mll M wia o0
Ko | % _.A_u_w iy <
< .Arm o K \a
=5 | ol F o+ 5
Kilg | H o ulo
H <= | il %=
O It ﬁo < i I
— o | = — |z | K4
Iy o | K1) RS
ke w| Mo o | o [ | | = | o <0 o .T.A.._ A
B o | M| BB 0|0
H | mr W___.o AH_ ofl | ofl | o | of | ol | of = | & ol | K =l M
30 |W o) | | Ko | Ko | Ko | Ko | Ko | Ko | mE | ol Ko | T <k | K
Bl (=0 SH | UE Mo | Lo | L0 | W | wo | wo | R K| Mo | [ <K | ol
T
il ==
W=l slzz2223 2z |5|z28|2
Lo L O QI[P Hh|OM™ ™| O 53 N
0| = ~ S AN || 2 0 2 0 S | S
TR A || — |||~ QIT |5 |8
Ki ~ | =
5 N[N W_ W W_
oo} N > N
NN NN NINIZS DD | SI|ININ|N|T
Tglag|5|2|5|8E|818|1218|2l8|2|2
S Al ANl | ©
S gltIeI8gs|tIRIEIgTIglgls
SO TIQ|B(2 23888 |N[N|T i
al A | © oS | O
-S| N
o | o
KO | of _ ~ _ ~
0 - I I S ol I R I I I Gy e
N EIIN LR My_
— | 3 = SRR A o T B N BT . _
N e - e R I g B B R =
I A o R R o e
1 E SE R R
7| 7 |7 r AL 3 K
K- | KE ol H
Al A

: KCA

pis=S

hva
ar

[

X| Non-ionization diagnostic device(MRI)

o|&t ZIZ& 7|7 Physical devices for medical use

X Zm}x 27|

A12000
A12010.01

A12010.02

A12010.03

A12010.04

A12010.05

A12010.06

A12010.07

A12010.08

A12010.09

A12010.10

A12010.11

A12010.12

A16000
A16010.01




SA#oly, RFID/USN & 7|&7|+ 2 Ad-g-844] 153 &9 AEwy 59 /A A+

Z=HS x|
A16010.02 M REANF ORI 7|
A16010.03 AU 8 ESASIHT| XS EA|
A16070.01 = &CHIbAI= 7|
A16080.01 Ew i PN
A16085.01 ST YN =
A16090.01 ES= N
A16250.01 oZ8nFut2eET|
A17000 AMEZE J|A 7|7 Cardiovascular devices
A18020.06 TS| S Z ot A 7|
A26220.01 EHOIE=SHIEH 7|
A26370.01 2SO FUZESHEXA|
A26380.01 HEX SO ATICHER]|
A26380.02 FREZSUYAMTITHEX]
A26380.03 Ol S E=SOG MXICHER|
A26380.04 AR oI = St ARIEHEEX|
A26380.05 MUfd ety | 8= ut Y A RITHEX|
A26380.06 FUSESTY ARICHEX]
A26380.07 Ot XSO AXICHER|
A26380.08 Melda=ar| 82 oY ATITHER|
A26390.01 ESONEE G ER|
A26400.01 Z ST TG A
A26410.01 ZSLEEHREHEA|
A26420.01 S OE A RITHER]
AS0000 X|Zt & Al ZISHR 7|7 Perception and organs diagnostic devices
A30060.01 AlZAXIZEHUT|
A35000 7| =& ZX| Electrosugical device
A35010.01 HEMI|F=7|
A35010.02 LHAIZ 8™ 7|7
A35010.03 ot EMI |7
A35010.04 A oSHM7 |27
A35020.01 O ZEXI|AET|
A35030.01 OZEEAET|
A35040.01 O|Z N U P AT
A35100.01 Z2ute=7|
A35100.02 ILERESESOTE7|
A35110.01 =SECoesT|
A83000 7JHel& MI| XI=7| Electric stimulator for medical use by personal
A83010.01 NI F o RI=7|
A83070.01 Nl S ECHIIRIZ 7|
A83080.01 el =t RI=7|
A83080.02 Nl =& AT

100 3=




A83090.01 7
A83100.01 7Hel

A85000 o2& X}7| &M7| Magnetic induction apparatus for medical use
A85010.01 OIZEXT LY
A85020.01 O ZENAL7 LA

e 101



d=Adeld, RFID/USN & 7=7ls R Aue8A4d0 159 38 AUy o9 A4 d+

Aad -9 dAo3&AHY #d 73
1 7w

FCCel QmpEan A3z Asaa 3R 746 €Ak CFR 47
(Telecommunication) Part18(Industrial, Scientific, and Medical Equipment)
oM Huk-g& 71715 LRAEH HARAE o2 ERste] @t o

Aueg 7712 ISM 7718t FAstT, AXA A0

o] AFAFIAE FAoE 950, LuAEL 7

% (certification) &2, H|AH| A2 A3 d<(declaration of conformity)
S

2 AY4PE Aesha ok

BE SuE 87t
<

(verification) &=

o rr 2

FCColA= ISM 71710 thste] AR AA|Stal ALSZANS
S o}713 AL Y ISM 7179 $9Le =XNEE FHIstn 9
HEAHS ISM Yol A ISM 7] 1

7]
A a1, ISM FuH HrolM e Bay FEE FASkL ok
2. 94

FHATAEE F71E52 CENELEC(European Committee for Electrotechni
cal Standardization)oll 4] < <1$+ EN(European Norm) 55011 1#4< 53 I

SM Aule] HgAHIt 4TS FAIL Yok

ISM 7]7]1% ITU-RO|A A A3 ISM T oA E =HA3 glo) s}
F Ao, ISM Y oA = A AAAE 7+ BHS53= A=
A Fag gigol A AE 71 st

CISPR119] 4] ISM 7]7]E RF oY A AAdUe e} 7FAHE A A¢Ad] o] &
o Fo wel 7R 2 EF/ola oS ZFete] HAFAHIIE H L5t AT

102 =



5 =2 == X 9
RF Group 1 | MEA Zgtoz Mujo|{X|E MAM-0|25t= ISM 7|7
of L x|

Maielp) | Group 2 | MALDH HALZ MEOILXIE 440l 85HE ISM 7|7

7S | Class A | 718 &Fe MMl HdZsts 77|12 HMelEt 2 ISM 7|7
X & QbAdH|

Class B | 7F8& XTgt daldulof| AZ501 ARSsh| Aetet ISM 7|7

e
O

ISM AWE A5y A1002(2F3ho] §4ul) A2gel A “F-aHn L A
zo] Agul ol9je] MulEA 10kHz o4 AFE olg3tE 2 F FTAY

o7 Hate Aoz AHostal tt

# 7150) A : AR 10k oPge) 37w} ARV} Bake 24, A8} el Bavdn

Avy NP7 A5z D A4dexo] we FAANE 130} ol gadule)
Bl ol9le] mFvlolgAdn|g TRl BAAY] o]9]e] 1Fulo]HHS <
58, F9E Y, Vg RS vk

nEREYo] SOWE ZH8E ISM 71719 tisl 87kE welek s, x
D 5 I8M 7171E @R AAAAA S dy 27 FE
BAAohE AT} AL LG Slo0, FULNTY Aesz
oA ISM 71719 718} B Bavs FAS] A AALE AENE 7

FAMde[ A Me5z2| ol 2[sto| S4ldu(olelel Fuo|ZMH[ofAM &
AtEl= 7|2t EEe AFE|0{A ZrALY|
ot 2ol dsti, =k 46 (19714)
@O ch3ol Lrdet CHU
WA= 7|=u e AFE |01¢ %‘AFOH ogh MAIZES| U5 EXE Heot

=

(1) 13.56Mz(+6.78KH)

< 103



(2) 27.12Mz(+162.72kHz)
(3) 40.68MHz(+£20.34kHz)
(4) 2,450MHz(+50MHz)

(5) 5.60Hz(+75Mz)

(6) 24.1250Hz(+125Mz)

m

@ stlMddlolele] Ixufo|ZMH|ol 450kz0|5te| FutTE ALESts ALER

WAL = T2 ute] MAZES =|ths X

o L —

® sStldu|ol2e] M=ufo|ZMH|of 40.46M:2| FulsE AtSS=
LALE = 7=t MAZEZe| ZHSHEX|= 40.46Mz(+240kz) 2| F= mpLf (M 12
339 A2 HM2l)holl AP HiEel ZCh 40.46Mz2| Fubo| ALZ0[2| 2
stloll ol & 2dst= X[Hol| AUM= 2 FubsE IS0 41.14Mz2
FurE ALY 49 41.14M(+240k) 2| Fab o Lfoll A= I =TS |0l
U

AA =

e Z|f & EX|
T Z — — =
HM2gto| Faj HM3sto| Fif
olzg M| 30mA 2/l Al of m 1nvolat 30mAHz2/oll Al of m 25m0| 5}
28 7t Ab| | 100mAH2I0A of m 1mvo|st 100mA 21l Al of m 25m0| 5}
2= ~ Fost 9 m3Ere| AlgFaieel wuof wiat ztztel 1of Zto] =Y
Eo‘SWEO|;+ - ®28h 2! H3ste | R’w o Jedof wal 2tz 29| S WX e
° Holof QUoAl 19 Ztol VPBOOPE DELEHS WE E SChHE
“S0OW =S|z zt olal

=~

3

F347} 9kHz oldoli nFsEdo] soWS 2Iete Aoke-gauE
AlZ2 AAI 95 =

K

™ = =
nEHE o] 50W ol ATARAE W=D 1 Yok

104 ==



Mg 84|
50W NO
ESnly

YES

h

L 2
| &7} a7 EHeEd et
L (HEHI58=E) (Al (gH58x22) |

sl;a ¥ I |

h

2
Eé

u
L 3

Epgels =5t
&l CLOECEY Al e
gal SusS @al

. :
es = > 28

(12 519] AT-SgAH o] & oA

7h A9 g8&4du e A4

Ay As8EA A MBS WANA FHE FLoN Ao

AL, 2 whel| o]} H|S=3E EA o] ALESIEE A" AH|E 2]o] Az}
S&dng} a1, AX R Fu7F 9kHz o|4¢l AF{7E 22 FAMY F
AAZZE o] AHsh= 7|Fol dFste AHlE FTAIAHIQ a8 n2 A

oJa ik
. Ashg§Aw 9

_‘?L
A A 74z wet B
A AHgstE AnsgduZA YurRoZ [SM7| 7S ko)

7 = W &

Aole Mue g A DFuk XS St Ee| dx %9 88 Lo 7Y,
GBS AUSEBSE I Nnapel w5 Mg M 9B A

ome rmosxy | ZFI OUXIE CT MR, 228 e’ 5 o228 =25°
—‘l—u—o |_'1‘L|'3C>E | o=l M

2 ALE3ts AdH|
o tto] Mue LAy ﬁou*g-i’—legol ot MH|2AM T3 Itol of|l{X|E Y Fotof
el AHSSEE 5500 Jte Mal 2o 2xof o/ gste A

% 00411 A& ATPALHRE DAGE, Q984S @7|EATSENZ T
(e1dells dEI L3 1998840, 2398714, 3AFTAHE TR



H] o] gAY

A5hg-84]

l
=

=
o

7171

=

[e)

A
T

HelolM el MA Z=7t o|efotct 15

SEEE DS

A

&g 2T &2 L=

ol & Mdu|Z25F8 50008 HO{X|12
AL

o]

SAdolH, RFID/USN

l
=

)

To
2 £ do
r ~ o
% mw I
0
md
] _.“_4. T
=il g K ur
<] M nd
\V4 A4 ‘W
JJ o5
T
2 w M
W ._u_. &o ‘_ﬂo%
[ i
0 ol = g |00
oS Co | ¥ ) 3
_/A\L v __A._ ﬂAI.._ :-L
K] =
o
jang
T oy
a <R
20 lifo MAN
/\ Bay
~ (o]
< Ki W
Vv N ‘ml ,A.._
Ko T
v, 3 T
Nd -
R
N N = <
i n g S T
o Bl — &ﬂ
[E] El )A.h = _)_I
__Al_ll_ KF & I
v 3 ENad
v "<
o

106




DC/DC
LED

—

AC = DC A

(AG/DG)

T
ZgEH

T

=5

3L

o

A

A
4

719

]

A
L

&
Y= ar

15

&
!

[e)

o

AFTOf 7] &

E—

‘]

S
!

E
=

A
h s

.]

- o
- T

A

1

|

lol

S

H
< FUESH ™I A KAIST WHAM

:T—L

A
}, Max Load)olA1¢] A¥v]H=E 1 DC—-AC

A KAIST wu A

=

[s)

= 80%

i<
2

240kW / =|CH

= 2lHE £

10

60-70kW / &l

heA=12
S o

X

|

A K
— 4

- M7y

< 107

cE Tw ol 2004,

34 380Va

T

T

3 P

o

71)°1A

|

o}

A<
F

T

BEES
_}‘\_.
[e)

_]

&
!

T

[e]

=
=2

l
=
kil

2AEH AW 2E 74
st

3]

A

AN
20kHz=
k<

_L

H



oo dSAe oY, RFID/USN 5 7Iw7lE 2 dube8Au] o 28 A5y 59 A4

A, =2 Wel Aol AFIE T B AVNFE AV S
%%%ﬂﬂﬁ*]WMHWZﬂq%.AQWH'm%ﬂ?4I%Eﬁ%E~@%ﬂ

AR, A7UAE AFAE(DC, AGe AFHA shel AR A
Hol 14402 A7IRE TEo BaF AL FFeL, 2oz Y
Jolw e FFste] FHo| o] FofILh

— & o] B ‘—“"i‘“ﬂ
g —-—

N e T T T 1 1 m)

=1 >
EREES
HATSM

(e | || e ||

=2
e
e
—
H
e,
w
)
)
o
K
ol
ol
£
N
2l
4
o
r O
-
rx
ofj

108 &=



s

AYAE AAEAN e 541719 Aok

skt

7

==
=

AH 2

A7 AA7E 52

-y
T

—_ R0 - mr

g ujr
r = \_L.o,ﬂ_
7l ! El ‘mu_._
i o Kk
< T oM <
e g e | —~
- * < ) o 3
e wm - 3 e
I N O A B
o w 9 ®@
o X 8
) E
< - I . S
I 2 X T & T
.y | < < T R
Kl : mr Ao > ul N
fir ] _ R 8
._.Al._ ] nrvw__“_ io nDu .._.q._.__.lm
<l 'l & K T
e _ NS R A
m_h i H_wu_ e ol i
Saarva T S A
mr T
dl. % m = pal am Ao
= =) K-
5 M”__ < 20 m_w
i A
oy Mo oI E T
o | LSy kb
i E E = NE o=
> £ 3 8 S« T oo
N @ g @ 2 16 o F D
A ~
M = = TR © Kk <o o)

o

s 109



i

A=A old, RFID/USN 5 71%7

23oltt.

To-

O

90.6%

( AC Power)
55W

AC—DC Hizl

(Z~H|2, DC Power)
60.6W

N
dfo

-

=~ H
I ™
I <]
o
pal
O of

85%

N

L

H0 <|

R

O 0f

=
T

3

=3
—

AC—DC tH
Z24(AC Power)

138W

96%

=
L

=4(AC Power)

E

=1
—

AC—DC tH

=
=

(AH|Z2, AC Power)

162W

769W

(2H|Z24, DC Power)

800W

A7FEAE ARl A

o

3. 4323 AE

wK

110 3=



H 2~ (80kW) 2} | A]

1=
=

ek
(5tofl HE)

of &8 <! WAA KAIST W A

=13
=

_T],].
2oz 4

3]
=

~
o

714

T

T

ol A DC—AC
u, @RelA o] FoiA

294

KeN
T

~
file)

X

oA

s 111

§ 7 7

o

g 9

=

A a1
of AJEA7Y A7) AL

_‘|

3

Ry

17h gol a7smE S7baA Al BRe

o

o]



A

F4 A ATFH, oA

o}

4

=4 #o]t, RFID/USN
A7) A A=

71E9 7t 4

L

bl ol
o

X
a * 2
do olo M
i )
ol ) ki
. do O
ww T o oF
z.:. U o) o
| N,
T =) o
= EI
, F | zs
S )
% N mu 3
X = N 5 o
Xz %0 - "
== — R 53
> - 18 gu
© g | %
NE R =
w | B S
~ | ¥ g ®
= o |F g
- I
—~ z " a
o oo & n Oy
=) olo s 2} Mﬁ
O S L
TR | e 8

o]

]

2014 12

, 2012.12.21) ¢

<

Al A 2012-30

112 %




AAZASZGE(D)FEEH G7HAE A4ZzAS5HE1)EE 3)e 2 al, A4
ZASZHE(2)(7HEEH ("H7HRAE A4zASETE2)7HEE whR §)
o A4ZASZGEG)(7H 2 (BHE A4FRALEGE3) 7L 2 R

AsEAIE T 2 U2 ASEAIZALE 2 A5 Fa, A5xA1E
S A BEE o PR PEAC T A N BEE DEARE
(1) 2 @F A5ZAIFARENE D hEow g},
ASZEAZE S Tt o] Al
@ B4 99 Avsgaule] nFEnEY
& 7 w9 2,

1.~3. (A=)

= o
4 3 e

[
o

Ay

< 113



AS5ZA25E AHA| g}

ASZA 2 7R tEZRE ASZA2TAISHFEH A3z slar, A|L5ZA
25 UE £ 7RSS ASERASA2E T AIlETE kY, ASZERA25
() 2 (22 ABFAARE L @ RO R da, ASFASTHE F
THE 2 UES ASEAFAIE F Alls E A2E’® shw, A5z
A2z vE(1) 2 (25 ASFA2AZISE 2 Yo R 31l ALZA2E
gE(DHOhH 2 (WhHE ASZAFA3S ML) R 2)= gk}

ASZA2F AT HS tha# o] 44

11
rot
)

oh BAAYAS Avkg-gale] JolAE vhe W] glste] WEd)

D) mRpdgel Ag $a7le JHRE A £ Ao pakg
ol A 471 Pk Fax wRAH] nFEv B4 A
M & (%)% Fatel AE A

2) ARAHe] AP Aol YLHE A $20719] Ar) P-ahael
A F47) QEve] Aol nFu B4 AY W& Faho
Az}

3D L 2 wFI WA AY W& FAVIe] Ao Fahg
A $47] devte] AEA WHFAY T AFAY o DT
WRHEeR wHE AN onjshul, AMAL AEH BHEAR

A6z = 201560 124 31¥7% 2017 12€ 31¥"= 3

A3E(ATEA) o LA A& FA B FA weh AFARNE 0
ALY A A BbE ol £ Q) BN R A% LA
= o] WA ofa HA%F Aew B

114 ==



A7d d&

ox

B
file)

N

e

o wet, AEHoZ e 7l

2015

A=A vl HAd

< 115



3 =4 7]

9

ol o

7F AlE

=

)
JO

g4

A6 FAA48Y AJFAZHI AW AR

=" olH, RFID/USN

=

A1E Msa

)

TRTEPTNRH BB oNME R K
FEH RN W F o X T B
T _w W ﬂa_.A_&leroﬂl
rT Rt ee wPX  TIdD
T o WX PR I 2
1__._ NN i _ZT.C ~ ._II‘VH_ ﬂ ~ _—OU =1 NO ﬂw-‘._
z,zﬂiﬁn& R T L w
MHB L O gy T
K o " i < 3 X m N L.m_v o ‘_._.E
T oo pam® T8 RTE g
"B hrrad &MUy TREcL
N oo o P m ok T oo
= o TR T T F o B o X
R S L
TR g L K o gy B RN
B m o P B i |
dr < B @r B0 ") =
L T Ao T il R
o3 o N o a
R T o e I
ol A 71_ ~ —~ o N = ) T E_.w =
SN S i < R
A D mE L = F & oA . P ™
e A Bo < L] B =< % M~ H
e SN % o
S @ EURT X 0
wr W — = o _~ B Rz N i o 2O 3o
oot g B M " "L
~ or T %] mro i NFx © © ) wjr o}
1o ‘q m ‘_L.O ‘Mﬂ \_Ll !
i FL X o ‘Ul ~ B o N
PLE e Eeg ETow RN
X M%O,A ?Mahﬁmﬁﬁ%_z_ﬁvﬁﬁ
s P s eagrron Ve
— —_ e — X 0 jout ﬁ .
N = & o " ~ N~ H ook o ook R T

I 14.7~11€, &4,

I<

A& AL 13.56MHz RFID 7]7]19] Ex3 AFaA} A

A2d 229 FA717] AEEE AA

116 =



g, AN AR AT T 4£2E T AR O
g B (RhS mhEste] AEZF B ool dAA AAFH F 1412900 HEF(Qh
< &gstal ol Tt

© RHMH|o] Mt HEIL HalYHEYHIATYZ D F2013-332)
A3Z(GS) o) FmAM AHgIHE olo] Yol the 7 B9} prh
3. ‘AR AAAR o)} e FAAAu|E A12ZFe] FA- 2% HEY 9
A d@h o] A5 FAAGe] Aol WAE e AfelE 1 F
A AR 10%9] A Ao +10% A Abelel At
& Lo, A™AE Agete Afdle Ad AdAY A IAgHE A
A% -10%9] A Abeld] Aghe Wt

o)
)
K
o

ANz(l&r1E 484987t dah) Addxe g

2 47 8 FRE AN Abstel AL, Aol BANN A%EL A
3] ‘32 ANA 2714 AP .

3. A9z wet 2= B x| &4 =1

a5 283 5 34 9 789 dd
AGs Qrtsta Azhe] @AM H71H 21 AFS AAgd o
o ASPEAYE A2B5ZzA4T o WE FAV|VE FAZANA HAH %
AANPs 559 H Fors8Axtel et HAG

stARE, m o] AYHY AlgEA stollXe FAREE Tl Addszxd
+10% Wz Asld Af(el : =EE, PC 59 dF WARF
(NGFF, PCI Express Mini card) 3.3V+5%), A A& o]&3}= =
P77 A95F7] 59 5§ REYF 49 2718 = &

SAES JAst7] ofHT= ool A7) A

4 117



FHY 4% AC At717]el el BAHA4+10%ANA =7
F(host)y A W77l A=A AdSd H-HA 9
AL A7 Atelddl dojd Hul-H 4 AAdHdETAANAM AT

© EN 302 220-1(25MHz~1GHz W9 &&9 F47]7] 774, 2012 59)
5.4.2 Extreme test source voltages

5.4.2.1 Mains voltage

The extreme test voltages for equipment to be connected to an ac
mains source shall be the nominal mains voltage £10 %. For equipment
that operates over a range of mains voltages clause 5.4.2.4 applies.

5.4.2.2 Regulated lead—acid battery power sources

When the radio equipment is intended for operation from the usual type
of regulated lead—acid battery power sources the extreme test voltages
shall be 1,3 and 0,9 multiplied by the nominal voltage of the battery (6
V, 12 V, etc.).

For float charge applications using "gel-cell" type batteries the
extreme voltage shall be 1,15 and 0,85 multiplied by the nominal
voltage of the declared battery voltage.

5.4.2.3 Power sources using other types of batteries

The lower extreme test voltages for equipment with power sources

using batteries shall be as follows:

 for equipment with a battery indicator, the end point voltage as
indicated;

 for equipment without a battery indicator the following end point
voltages shall be used:

- for the Leclanché or the lithium type of battery:

O 0.85 multiplied by the nominal voltage of the battery;

- for the nickel-cadmium type of battery:

O 0.9 multiplied the nominal voltage of the battery;

« for other types of battery or equipment, the lower extreme test

voltage for the discharged condition shall be

declared by the equipment provider.

The upper extreme voltage shall be declared by the equipment provider

if different from the nominal voltage.

5.4.2.4 Other power sources

For equipment using other power sources, or capable of being operated
from a variety of power sources, the extreme test voltages shall be
those agreed between the equipment provider and the test laboratory.
This shall be recorded in the test report.
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© EN 300 328(2.4GHz W9 Fdq FHA54717] 714, 2012 6¥)
5.1.1.2.2 Extreme power source voltages

For tests at extreme voltages, measurements shall be made over the
extremes of the power source voltage range as declared by the
manufacturer.

When the equipment under test is designed for operation as part of
and powered by another system or piece of equipment, than the limit
values of the host equipment or combined equipment as stated by the
manufacturer shall apply

=]
£4 WAL PAEAS A 2Y Aol Azt HAG Ad-Hx A
[e) o }\1

Aol wet Ago] Fhssie.

© ™= ANSI C63.10-20134

5.13 Variations in supply voltage

When required for unlicensed wireless devices, measurements of the

variation of the input power or the radiated signal level of the

fundamental frequency component of the emission, as appropriate, shall
be performed with the supply voltage varied between 85% and 115% of
the nominal rated supply voltage.

a) Where the device is intended to be powered from an external power
adapter, the voltage variations shall be applied to the input of the
adapter provided with the device at the time of sale. If the device is
not marketed or sold with a specific adapter, then a typical power
adapter shall be used.

b) For devices where operating at a supply voltage deviating *+15%
from the nominal rated value may cause damages or loss of intended
function, test to minimum and maximum allowable voltage per
manufacturer’s specification and document in the report.

c) For devices with wide range of rated supply voltage, test at 15%
below the lowest and 15% above the highest declared nominal rated
supply voltage.

d) For devices obtaining power from an input/output (I/O) port (USB,
firewire, etc.), a test jig is necessary to apply voltage variation to
the device from a support power supply, while maintaining the
functionalities of the device.

For battery—-operated equipment, the equipment tests shall be performed

using a variable power supply.
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8.2 Receiver spurious emissions

These requirements do not apply to receivers used in combination with
permanently co-located transmitters continuously transmitting.
Co-located is defined as less than 3 m. In these cases the receivers
will be tested together with the transmitter in operating mode (see
clause 7.2).
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5322 Test methods
b 35 M2 e | Conducted measurement
532211 Equipment operating without modulation

This test method requires that the UUT can be operated i an unmodulated test mode.

The UUT shall be connected to a frequency counter and operated in an unmodulated mode. The result shall be recorded.

532212 Equipment operating with modulation

This method 1s an alternative to the above method in case the UUT cannot be operated in an un-modulated mode.
The UUT shall be connected to spectrum analyser.

The settings of the spectrum analyser shall be adjusted to optimize the instruments frequency accuracy.

Max Hold shall be selected and the centre frequency adjusted to that of the UUT.

The peak value of the power envelope shall be measured and noted. The span shall be reduced and the marker moved in
a positive frequency mcrement until the upper, (relative to the centre frequency), -10 dBc point 1s reached. This value
shall be noted as f1.

The marker shall then be moved in a negative frequency increment until the lower, (relative to the centre frequency),
-10 dBc pomnt 1s reached. This value shall be noted as 2.

The centre frequency 1s calculated as (f1 + £2) / 2.
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Category | (General) —-20 °C to +55 °C
Category Il (Portable) -10 °C to +55 °C
Category Il (Equipment for normal indoor use) 0 °C to +35 °C
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Operation in the band Al
15.21 9
S / 160-190 kHz S b
Operation in the band
15.21 DR A ol o
s15.219 510-1705 kHz oo we
Operation in the band
15.221 AA 7= Ao
3 525-1705 kHz 4 e
Operation in the band
15.223 A7 9e
S 1.705-10 MHz GRS b
Operation within the band 1 =
819225113 110-14.010 MHz WA= | FHeseds
Operation within the band
] A 7T ojo
s15.227 26.96-27.28 MHz dA = we
Operation within the band o
g15.220 | Dot MAZE | FE43 GHA
YA 28,
=SE L]
Periodic operation in the 5] X} AAAYA £0]
§15.231 band 40.66-40.70 MHz and | AAZY= (40.66-40.70 Aojalsg
above 70 MHz MHzo] st (L5,
=8/9%4. B
AR 271
Operation within the bands
43.71-44.49 MHz, 46.60-46.98 N }
§15.233 MHz 48.75-49 51 MHz and RAGE | S8R | ZEgE A
49.66-50.0 MHz
Operation within the band AP A5
. A A7y olo
315235 49.82-49.90 MHz dAd = e 27}
Operation in the bands
§15.237 72.0-73.0 MHz, 74.6-74.8| FAZ= ey BR71&
MHz and 75.2-76.0 MHz
Operation in the band
. A A7y olo
§15.239 88-108 MHz A= i
Operation in the band FdE 4ol
1 ) 7\_‘1 7} o] O O " o LI
315240 433.5-434.5 MHz A= "e QA
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. XA 7= ferlEen
515241 174-216 MHz A e telemetry 717]
Operation in the bands g9 59 FUE
§15.242 174-216 MHz and 470-668 | RAAZ% gle Biomedical
MHz telemetry 7]7]
§l5.243 | e ion e BAG g s UEEVESE
Operation within the bands
902-928 MHz, 2435-2465 Field disturbance
§15.245 MHz,  5785-5815  MHz, | AAZE 9o Sen;r
10500-10550 MHz, and
24075-24175 MHz
Operation within the bands . —
Il 1K 23 N P E_O]: al
§15.247 | 902-928 MHz, 2400-2483.5 +23Eﬂtlr;ll os Oxa 7]
MHz, and 5725-5850 MHz = - ==
RAOEAN = _Q_J__]‘_:] Z
Operation within the bands T(J;;T()iz 2L5K}
902-928 MHz, 2400-2483.5 ' i
§15.249 ' AAG= GHz 17
MHz, 5725-5875 MHZ, and
24.0-24.25 GHz ERICkac
' ' gtah)
Operation of wideband
§15.250 systems within the band EIRP 9e
5925-7250 MHz
2.9-3.26 GHz, 3.267-3.332 FeERbE
§15.251 GHz, 3.339-3.3458 GHz, and | HJAZ®= alo O]MO}\] }\oEﬂ
3.358-3.6 GHz s
wideband vehicular radar AATES
systems within the bands ° . elree
§15.252 16.2-17.7 Gliz and EIRP 9o Field disturbance
23.12-29.0 GHz Sensor
Operation within the bands Melan o Zaf5] 8}
§15.253 46.7-46.9 GHz and| - (EIE;—) (Fundamental A8 oo|d
76.0-77.0 GHz Emission)
Aol A S QM
§15.255 Operation within the band | AHF&WUe T(;'E:qieon‘c_yx}
57-64 GHz (EIRP) Stability)
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Operation within the band | Ag&d ol 8 A
§15.257 (Fundamental AUl AR
92-95 GHz (EIRP) .
Emission)

15.319 Unli d PCS g ZEQ=
§ nlicense — xap st Oxg AERE
(Subpart D) | (1920~1930MHz) R}

b

Unlicensed National Information o
§15.407 TEARHE 5| -8 HA} .

Infrastructure (5.150~5.350, . WiFi f-4120
(Subpart E) +QHE Lo = (Gl

5.470~5.725, 5.725~5.825GHz)

AZEAR AA)

§15500-821

UWB(3.1~10.6GHz) EIRP 9 -
(Subpart F)

134 =



o £ = =[Al2k
i e 22| NEAHYS ol
EN 300 440 | 1~40GHz T £=0]X] BIRP | =4
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40~246GH o 8o
EN 305 550 | oy i§§ 3371 b ' Erp QS (AF AL w AYEA AL
9kHz~25MHz  £A417]7] A} 7 -AHA =
EN 300 330 | @ 9kHz~30MHz A& e -HAYI=E
T 2M7]7] ° -RF carrier current
s G WAL
-2z PN )
EN 300 220 | 25MHz~1GHz t9 &&= | .o (;1 e Eé‘p)hﬁ WAd ERP EAA]
(20129059) | 0lAIA A5 247]7] Rpe-e Feast Ag
QI A A
865~868  MHz U -muas WA} 84 EIRP &%
EN 302 208 | ppip PP eaumeyg BRY) | A geus B8
- &9
- Aol g WA . .
EN 300 761 | 2.4GHz t§< RFID EIRP | Zggg U}i}i % e ix7o] o=
- ¥1x %= /Eye pattern
EN 300 422 | 25MHz~3GHz oo} ERP | -Zm}25]ama} 8iAl EIRP &5
dote] 3 /EIRP | -&2(Xd =4 EIRP) Al Aearsut &g
-Carrier Frequency
(Fm}25) 8 HA)
EN 301 893 ol o ~ © e /Kt xS
(2012.062) bGHz T LA EIRP RF output power A ZALA o
-Transmit power
control
20~26GHz T xlerg I
EN 302 288 2ol EIRP _Ema gor)E
EN 302 858 | 24.05~24.25GHz ~ tf< FIRP ot A/ 2o /R4 22
(2011.074) | SAIERIANA -9 SEVAYSES|
DAA 715450 &
EN 302 065 | UWB(3.1~4.8, 6~9GHz) | EIRP S (AAM) ) AEAoz =5
60GHz < Gigabit - RF output power |2%=/HY XL
EN 302 567 | 0oy EIRP | © goroe = HAx Aol
EN 300 328 | 2.4 GHz #tj¥ A= = e /Rt xmAL
° EIRP | -&%
(2012.06%) | A17]17] A EAFAA
402~405MHz Ao 2] A =19 % oAl 7|7]o] f
EN 301 839 ool 2 7] 7] ERP Zul4 5] 8H R} SIA] 25.457C HL
77~81GHz A}&F& . _
EN 502 264 | T gH AT ERP | -3% ¢ Fo0=
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