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Abstract

In EMC(electromagnetic compatibility) certification, the facilities and equipments have been
considered as important qualification for registration of EMC certification business. In future, the
certification environment is also supposed to be restricted Strictly. Many organizations have made
on attempt to establish, certification environment as a international standard. Therefore, in order
to enhance the competitive powers of domestic certification industry, a real-time system which can
be measure automatically and remotely the temperature, humidity, illumination, CO/CO2,
magnetic field, and human sensing is proposed in this paper. This system can also maintain the
appropriate measurement environment by using USN(ubiquitous sensor network). The
availabilities are confirmed through the experiment.
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Fig. 3 Block Diagram of Real Time Control System

1. AlAdE 7o

H APMe EMC A8 1?4 A2eg a8 4o
ERd vpel 7o) AMesy Ao E.
of FpEEsivh A LE, -’%E Z5 AM7L 718
How gadol g A AR, d/ojitstea,
AN, WA A AN BE R Atk YR 7
et

A 2RE ASE 4% volEls MCUR HEs
o] JHPES TANZIL, AHHES SAHT MCUE
SPIEA %4 o2 dlolE & RFICY CC24202.8 A4},

Y
o

UnBT

GateWay '
(FCy

I 4. USN QI8 i) Aag
Fig. 4 USN Certification Environment
Management System

(024202 HolE01& 97 P E RFZE $28ch zle
IEEE 802.15.4904 TMJ e ZHUE AMgE, 4 A%
Ao e EHEQ nE S 73] 98 IDE Hosn 8
Z ARE MAC payloadel Eb;}/\]?% wo g Apei) uwt
W2 AL A2ke BB A0 S8 Aot said
o go} 2e WAz gelelrt AEE, JEHER
Enable/Disableste] 449] ON/OFFE Alojaitt 18 5
o AMrre] PAER VeI

{‘

n%,

¢



210 HE AFHEREE HOGE2008. 12)

N

JEEE 802.15.4 Interrupt

SPI

CC2420 MSP430

8. 5 dMe=Re| AT
Fig. 5 Block Diagram of Sensor Node Part

2 7oA AR A2-olA ARgska e AlMe
&9 25, g5, 25, vk, rlo|A2E AX, AR
AA Folth, AR Mre #7PEA] 942 ARgro] Q1FA]
ol Aslske RS AR A Aol AR A
el 75 dgoz APEa glov, AFeRoM #AEl
ul-f doke @e] At kA B A e rlolaz
ZaAAst Belol7t WAE AR Al2gE AAF s
Mgt 23 69 QAR Al2FE vein

T8 6. QUHZIX] AlAg
Fig. 6 Human Sensing System

AN =2 AZE Holele e e Ao)Eg ]
22 A$dd. volx xoe AMwsrt A48 velHE
G481 UARTE 3l AlolEdlo] 9% 8= PCR A%
so| dlojgjlo|2g2 FEHT). Alo|EglolRel wlolejulo]
2 GUINSH dF5o] AMATE AAIZEe 2 deolHE By
23 & 4 g3, A3l FH2 dose = Y=E 39
o} GUI RollMe Alg4e A, ASHd A8, 44F
F 5% d9d = 9, BAXE, A& (baud rate),
dlole] BE, AFHIE, s2jE] BESS 44T 4 o] A}
£A7) 794 IA A2Elg 298 £ S it a9
79l GUI dEjslol2~E Vel

2. A"Al Hole AF

B A& RF REE Maxforiite] TIP7T10CME A
s8i5ich Thite]l MSP430F1611 MCU(9)$} Chipeoniil
o] CC2420:% 0183t A ES A 2B}, MSP430F1611
£ 16bit RISC MCUZA W%l 48Kbyted] 213 ]
229 10Kbyte? ol WA= sirk EF Fde
IMbytes) Zef4) wl=elz} Wgsle] glof AHeat =29
S ARE 4 Yk

2] 7. GUI QlEH[olA
Fig. 7 GUI Interface

CC24202 3sl=glold e IEEE 802.15.4/zighec’
A3R= RFF o 2400~2483.5MHz & x|,
Direct Sequence Spread Spectrum(DSSS)HH2Z &
23ln, 0-QPSK ¥z Wz 250Kbps Data Rate® A
AH8). APl AHEE OSE Tiny0Seld, ol 4AA |
Eada 87ske AR uEeld] %A Ta=HAe, A
FAE 7)4te] 229} Event-Driven Excution ModelolZ}
£ Ao] & EAelt}, k=] TR HE 3t o EA
oldolE TinyOS 7o) 1 o&zjAe|de) 2AIZ % 8
zelol 273 48E 33t

B Ao Aok A2eldE vz ARE A
3o FZES FTNIAI)7] S5k Telos ABS] EFRES
AHgsisict 3Eult) I Y28 st FHse AE
AA Alo]ze] WiElE] 2702 oF 94599 MEFH] Ut
TinyOSt A9 elgdolx 2E 2AEE vle] Fodtt
F 2o QHHE @5l Yair AEYE A~ -] &
259 10 sgshs dE APt ABHE AHjx F
& Uil B2yt AP, Bad Fo AT H2AE
A3, AQEHE AMulx T dafo] AREE B2
FEE 2 g2a8 A3t} a3 7] BE ©)



USN 7%k EMC 1587 #2 A& 211

237} ¢8R MCUE A48 22 25038 wge) &
RE AAZY. 37 8ol TinyOS 71d 27 %2 Uehdct.

Tiny0S Kernel Scheduler

1SR

Task gxists

interrupt
0CeuUrs

T8 8. Tiny0S 74 2AAEe]
Fig. 8 TinyOS Kernel Scheduler

AlBAAA USN 2o ZaE AN2RE ASHe
olElE GUISH gl Sl dlolejHlo] 2o AAet) dlo]
Efsjo] o]l AR ElolElE AMgA} AYUANE AH
e} 2Hg 08 FEsel 28Er} B AdSAdME 25,
FE, 2%, vhdE, vle]azE AdAA Alx7E A 3
He USN =8 A88y AlSol ARgslsict 23 99 &
AolA A Alxdle] AeE AFs] 93 4SS
VeI, T8 99l 423 LOD 2 370 V12 3
2355 A9 Aol A42E s Y Ao,
USN =t AFE ] dofe] 4118 93 Ao},

O3 9. A" AlrE
Fig. 9 Test System

E 19 EMC 15873 AZAXNZEEY ASH dolge
AR e dlojEMlo] 2] AHE dHolHe km
ID, AA 1D, A% dlolg], AZHALY Solth. AA ===
FE wlolx xrg HFEe 93l P22 39 100 v
Wt

E 1. USN Hojeftio|A~
Table 1. USN Database

L. T Ny
6 [ 5 B # :
56 : &

k& 3 5 b i
59 } 5 4 it
by E z @ A b
33 % #

; E i

i # 5 &

i % & #

¢ %, B &
% i 5 s ke
57 8 b &
s 4 fiG % B
& b 41 K i
d 3 % i

i 4 % ol

% 4 b 0

FE 42 A DL 0B :CIFF R PR FFTATIAIRE BF BF FE K3 GO

(I S—,

Packet address.:

221 10. HMce [ 3zl
Fig. 10 Sensor Node Packet

EMC A% A8874& ] Halxle doleuolx

Q1%7180) 278k viole] Boz 4)

Fajoio gl mep B @l dojelol 2z 7}

aFste] A FHo= vole g ArAdske

Fetgitt. E 2 dlojEdle| 22 H A¥E
A)

E 2. 28H0lE
Table 2. Sorting Data

5-08-13 DO2505
At 2k A Ex

& QAL 0gE oA OE 1

67 04} 008 28 0al0og 2
: €5 04} 0g 3 oA wE
E C 28 GifgoE 8
i 64 0A 0DE | A 00E 4
1 8 DA 0E 2 o bom 1
1204 ooE 80 DAL 00 24 04 00F 1
1A 008 61 DAL ODE 24 DA 00E 3
E ‘ 81 0Al D0Z 24 BA 00E 5
= 81 0A00E 7 6A 008 12
% 61 04 0% 3 bl nog )
i3 61 047 00 25 Al DLE 4
1 65 DAl (o 2 BAbiE 15
i &5 04 00 2 04 D1 z
2 68 0A 00E 25 G DiE 13
2 2 0A B0E 27 oA 0L 13




212 BE AFEHBRES H0EE(2008. 12)

£ d7olME EMC AsEokiie 2828 %071 9

EMC A1387 vlolee] A2 €8 54 dlole7t A1g
BN 278ke V1 e 238 Aols AlgAd 4
APBE AR E TRk 71eE Fke. T1E
& 238 Zde 28 129 vl dj2le] AEEE &
A ZA Q2R 2o AFH £ A7 SAESG &
BAAL B AB@H ] AHA RAEH o] 2
11 vepd 729 dj7lo] xEd Agslo] EFFAe] &
2 AiE 3ot

rih Qb

Lo

7E-42 FF FF OA 3A 09 FE EF EF FE
7E

22 11, HiojA = M w7l
Fig. 11 Base Node Packet

2% 129 3 ol 71€ %2 A% A5 Hlola =
= Ag Aol AgH AR} B2k A4E e

j
Wt

O8] 12, 2zAele] of
Fig. 12 Example of remote control

v.2 &

2 dAPode USN 71ft B4 WENIE Abgs)d
EMC 183738 44N gz BUEYsla, HYT
SHBAE FAS, dojgfulo] A |ute g 2 AL =
We 2 g Al2EE AkeEt. Aok A2Ele) %S

AZE7] 98 A4S B3l USN == A2 Az
B 23 € tlolel7t H7le] Agd Azt 2E9 [DE o]
ylolxg 728 ¢ gla, 43873E X & ke A
g 2T 2 Q7oA At Azl dlelEuol A8 F
o] AZ8A THARE AT § Aok Aol ik &
g B A 2"l Holeulolae PMuiele] Ago] rhestn
2 Z9)9] EMC 9% AKIAT @Al Q1% 34 A8lE
AP 4 dtke BA4¢] 4o}, )55 A%S 53
B 719 sge] g% AFtFA 0|t}

Pt
e

tng

(1) http://www.rapa.or.kr

(2] http://www ltalab.com

(3) A%, AGE, ot 2449, FulFE= VESAE
A& Ad-hoc YIESIA 7€, A31A A128, AAZ
&3)7], 2004.

(4) 348, “PF8 2 A7 AdF A vVEDZ, A
199 AM43, ZEA7ARE3]A], 2005.

(5) W&, o4, 8T, H94, "5 A dEHAE
ol4g AFH & UESZ Aulz 47", A11E A5

. FEAFE G 3 =7A), 2006.

(6) Z2%, LEF, "B FulFE 2 AL AT RN
ujEglole] A 2 2, A1 Al5E, d=AFE

B33 =84, 2006.

5=
1987 29 : Qustw AAEE
3} e}
1990 ~ &A : Adoieta AR
g3t w
PRl G ER, AFEAZ
A2




