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A Study on Implementation of ZigBee Module for the
Home Networking
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Abstract

Home networking has been noticed as a key technology for the home automation because it is
possible to remotely monitor and control the in-house appliances and devices through the network.
Wireless home networking method is easily applied to the conventional houses compared to the
wired home networking method because of low cost and small effort due to no extra wired works.
Especially, home networking using the ZigBee protocol is one of the most attractive technologies in
the wireless networking area because of its low cost and low power consumption characteristics.
However, there are a lot of practical problems to be solved in implementing the ZigBee module and
constructing the wireless network. In this paper, one of the practical structures of the hardware
and software modules for implementing the ZigBee protocol is proposed. Moreover, problems in
constructing the home networking with the proposed ZigBee module are introduced, and the
effective solutions to solve these problems are described through various tests.
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#HZ, & JEZ(Home Network)el tgt st 7|
9] Bo| it oAz Yok AdE AFEH 7=, A
4, B Jle, a3 AR AFY FEsta v wRe
Fe3} ofutES} T FA B4 oM AAAZE 709 Y
EH7 (Networking) & 7Fs31A et} o Hn B
A 7o) AL E WEYIs) AFA o A5EE e
2 ol & Rold)

EVEAIE T ol AR} AFES 7R
T9€ A9 (Local) HESZo}, & EYAE F23h=
wog FA F 7k gk R A vENS) Ee &

< A3l EVEAE FEehe 44 Weld £ 9
e Fdeg E UEIE T3l & MEYT W)
o 4 Wi 2 o]l (Ethernet), A3, 55 Aol
&, D83 AYMES AMeE B EYaE FEske A

% Arde TR T HENANE A Aol u¢
£olsiri(2].

T4 VEARS 93 EFE0] gol JAR, Ao
ZigBee T4 71e& 7|1EY EF%F2(Bluetooth) FET}
Aeta & AR Qi v)$ Mg Aoz WolEdx]
2 0ot e FUEYD T15E 93 ZigBee 7N J1E
o thgt A77F dasict 7PdelA ZigBee 714ke] IEHZ)
< T3 d e MY B4 7lE F9 shirt A
A BES Afdoltt. ojHe AF AH(3-4)9M $ele
A4 ZigBee 2E(Module)d] Faoe I A /LR 3
SR, HEg oteviel 2o A%, Qe WE B4
7lgiel ¥g, a1 e RS2 YEQIE TAT 3¢
o A et T3 e AAHQ) FAE] Yrhe AL 5
ottt

£ =RdXe & VESNA Aoz Aser)gs
ZigBee T4 B4 EE(Module) 2 7isln, & WEYA
E 7Y g A4 BAEE =23tu 2 AL A
skt Sivk. JHEE ZigBee BE-S & WESNA S AHshRe
AAge) Tkt 88 Akl AZE 4 o

R A F2E oy 2 2364E & e

73} ZigBee T4 B4 EFo| thg B ATEL 7| &3IN
o} 3%39IME ZigBee BES| A4 € 78S EAFn, 4%
M Ndd ZEe F8AE A5l ZigBee ZES H
Esln 2 278 AASAY o 530X ZigBee &
B9 58 71&sty, T eR 6ol 22T T35 A
of thajd E9jsixict,
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o] Aolxe B 7ol Feld 7]&e] A7 LS s
Al gt WA, & YENZ) disiM dwEta, ee
2, ZigBee ¥4 T2EZ(Protocol)o] 3t #A9 A7E
o taiA 2kl Agdt
21 & U EHZ

E vEH AT FHot ojglE Fo 3T G VEY
AZA FEo} o}sE ol e o7 slef #7)HA 717
55 dgske o A" o] vEYIE Fud =Y
(Broadband Modem), %€l (Router), 7H%1& HAFEHE,
T4 A2 A% (Wireless Access Point), 218|131 ©f& 27}
AEERZ FAEHD).

A Qe e R YEYIE Sl AFRALE0
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AE T3 Y3, 29 g FA; £g AR Foi=a ok A
A AFES & UENIR ddsH ddsln 8% 2%
Hopol] AMEE 5 gl o], 2E o4 23, B, AHE A
28 a3 97 A Ao} Al 2" S i 245
= ok A0S AFE, A8, a8ln B4 V)& B9 35
Al oz & UENAS 7Ien AR 720t doz
58 AL 428 £ 9o

SR, ofAAR] & UEHAL] AL 27] dAlolH,
8 EUENA AFol BA ld] A8 T vEHA
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& UESA Aladls 7] A ez g B
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Broadband(UWB), 2]z FA oyl Eo] x|¢
IEEE 802.15.4 E& A4 (Specification) (7)-(8)F 7]
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Ill. ZigBee ZES| MH T 2

31 AMAH Fx= 9 g "X}

& =R ZigBee® TR A8 QAR 2EY d=
Aol F2= 28 1014 B nig} o] 2H BAL 9
T gtElr} ZigBee BAE 7b53HAl S RF (Radio
Frequency) Transceiver$t @250} glon, 24 YEL
AT AR T 74 84F AolEe ZES 8=
22338 WSk Microprocessor, 18] 2E] o

EAEE A7) 943 32kByted] 218 RAMOE o))

A k. Microprocessore L2134 W RS U3t el}]
o2 o] 2213 WRe]d ZigBeeE T 9T LxE
o7t &= Yok, RF Transceiver®t Microprocessor
9] UEls| o] 2 (Interface) & Hlo|8] T8-S 913 4Wire SPI
(Serial ~ Peripheral Interface)® AM3}3E, RF
Transceiver®] e #¢1E& 8] 4709 ¥4 929 v
(GIO)E AH8-sisich. RAM2 dHlolH wimalg 32kByte

SRAME AMS3I3T, AZEY O E ZigBee 297 ofZg)
#ol A (Application) 22 o] FoiA $l2™ Microprocessor
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32 ZigBee ZEE 5= 0

RF Transceivers ChipconAle]l CC24208 ARSI
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MCU9 interface 9= 4Wire SPI(Serial Peripheral
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5421 dlolEl] Y&F-L SPIE 3l o) FoA Y GIOE
< CC24209] g8iE 2Rlsly] 913 Wtk FIFO®
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(Threshold) & %33 7% High 4H1& €t CCAE A
ol Hio| Q)& 734 High 487} =™ SFDE Z#e] A
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Fig 3. Interface of the RF Transceiver with the
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Microprocessore RF Transceiver #0181, ZigBee
9] Application Layer, Network Layer, MAC Layers
AxEJoHoz 73NV A% PEE(Controller) 24
B =R e AtmelAte] Atmegal28L-& AM&-513TH
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st

3.3 ZigBee 2B} Network T4

ZigBee £Hl9] T2 E53lE AZER ojFoA gt} 7
AZE2 dlolH A (Entity), slole] A4 Aulx, A2 74
g AFsha, g AMHAEE $3IY 24 AsEe
SAP(Service Access Point) & 53 ¢! A%y} ARE w3t
i3, 7 SAPE "ad g 24 A3 A
Primitive®| Y13E AU} ZigBee 28L& OSI 7 A% &
4 7o R da glovh, Al g ke 71%E 43
skl Bl w& AF Vsl diEidT Felso] gt

ZigBee 2l 9 ¥ A29 Physical(PHY) A=}

Medium Access Control(
2003 2<€ W21 3tk ZigBee 2¥- PHY Al&3 MAC
A% 9ol Network(NWK) A%} Application Layer(APL)
2 o]Rolx Sith. APLZ Application Framework(AF),
Application Support(APS) sub-layer, ZigBee Device
Objects(ZDO), AZHA7} 3= Application ObjectE
¥R}, 38 4& ZigBee 289 TRE RAFq u}

T8l 4. ZigBee A% Px
Fig 4. ZigBee Stack Architecture
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At
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ZigBee AXE Ago] Q=W F99| & 7hed FXNE
7] $8] Beacond £33} F919] AXEL Beacons
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==(Node)Z F&HEt. ZigBee FXe= ZigBee WEYA
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’\75}"} HES T Fdg Folle XE x4 93 g
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27 o]Rojxt},
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o 22 @9 & Rm, YEH A2 Zo|(Depth)E Lm
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Cskip2

1+ CmX(Im—-d-1),
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gt o] A 71A de FE x=9 Hololtt, &
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IV. ZigBee 252 4 Hel HAE

41 58 =7 ¥ 2y
ZigBee® Network3}el7] #3lMe ZigBee ZES] £4l
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Fig 5. Estimation of Communication Distance in LOS
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TR ZOuol8(Coordinator) & A9)8 HEYZ
e vejAl = = 100742 2% 2HeEE S

4 WL 7 wert dEY A A% AL Al Fdo]
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g 21
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HWESA P4 A BAld Ao] A7tse =9 471 20
Ne 248 A% 24 L=E0] UEYA Adsh= 2F
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Table 1. Distance Test of the ZigBee Module{Antenna: 3d8
LTCC Chip ~ 3d8 LTCC Chip, Power: 0dBm )
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