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Abstract

A smart sensor network is the infrastructure of home automation and control systems, as
the proposed functions such as home security, industrial environment monitor, etc., The ZigBee
standard is one of the Wireless Technology with short distance communication under the IEEE
802.15.4 standard. ZigBee is considered as an advanced and low cost solution to other
technologies and their connections also have reliability with low power consumption. So many
organizations decided to use ZigBee solution to build the ubiquitous environment. This project
used ZigBee in Home automation to accomplish the goal, where the security and comfort of a
home is an important issue. Such that take care of home intrusion detection and avoidance, while
it controls other home environment factors such as temperature. In this project used 2 sensors
(temperature and magnetic). After connected between sensor and microcontroller to control the
data flow in the circuit and the send the data wirelessly via ZigBee module. The result at the

receiver we can monitor data from the sensors with precisely and efficiency.
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@519 2.1 IEEE 802.15.4 frequency bands and data transfer rates

DSS Spreading Parameter
Band Bit Rate | Symbol Rate
Frequency Band Modulation
{MHz) (Kbps) (Kbps) Chip Rate
Technique
868 868.0 - 868.6 MHz 20 20 BPSK 300 keps
915 902.0 — 928.0 MHz 40 40 BPSK 200 keps
2400 2400 — 2483.5 MHz 250 62.5 O-QPSK. 2 meps
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2. 154 LR- star topology (A3 pIWHLVEAS
411 2.4 IEEE 802.15.4 LR-WPAN logy ( am3) [26]

A 2 ﬂ v ) Ay P )
130U Peer-to-peer Faudlumsduhudeyalumiodioglnssl wweygald
o a 1w 4 A 4 o @ 1 @ ~
aunsal FED Andefu FFD dufednielusisnunvesdaiuewazds message 1164 FFD #
1 o v P A g o £ o
YUBNIVADNAIY  FUATOVIYLLLUL  peer-to-peer Hewsomld ad hoc wireless network
¥ ' ¥ T3
FudouTuAwMIRNMIATOUAQUALTLIBIN multihop. 11AZ mesh network A MUA
auauiianoygnalumsds message @31 RFDs onazamtandingaulunions peer-to-
peer uAve liaansani relay 18
=4 A a =) 1 A T é Y
BNV UITUAYDUATOUIYULUD peer-to-peer IATDVIY cluster-tree m%zﬁ‘]umﬁmﬂu
3 { o 3 [
VYOV Star A Mesh tionive 1d1lss TominnisdeauuuminsaseefusuIuwes node
¥ S ¥ A 1 a :c ¢ A ]
gagausa ldaunnuuawed lduu  Taumsetieriaidinuvesglnsainievisazeguu
£ 4
Y o [ U4 1 sy
WANMS “cluster heads” Inseaiefiozdanm path InugUnsalinTevieriladequazainsa
a A Y 9 3 A A A o
fimsvnunietieen l1¥nhetiu lunaeansdiniedieuu peer-to-peer thonginIal

o dave v , : :
Fmilalvimdfi PAN coordinator 321319msad1e 1n30eiuY peer-to-peer 93ADIN



10

assaeUIdTIMIThauseusaeumsinumas  service voaginsalindediesiii
annsamaula

wAsgY [EEE 802.154 sos3ulaseadnn superframe figuaianslay PAN
coordinator gﬂu‘umm superframe Tag superframe L‘igilil‘lﬂmiﬁ'ﬂ beacon frame ﬁi‘l’f’iﬂﬂ
quinsalifie synchronize tfesw , $AM1 network ID , uazdeyniReafuTaseadreves
superframe dmsu superframe 5%3uﬁaaem§f|u 16 timeslots Lﬁﬂ%ﬂm‘%ﬂnq%ﬁﬁ%’ U contention
access period (CAP) m31% CSMA/CA Q1Jﬂim'm?miwwmﬂmﬁ%zﬁaudaﬁuﬁw PAN
coordinator 551 IEATLNAY A1lsgenuUIAToUY (network coordinator) aunsnfiee 19dn
11119909 superframe HBMINT request gUnsiinTe91018 Ly guaranteed timeslots (GTS) 9%

g M 1u04 superframe LAZIIN CAP

@ PAN Coordinator
O Full-function Device

. Reduced-function Device

ot s o o ottt oo o bl e i st 0}

R Whie A\ Y oV W 4" A el 7 N

g‘ﬂﬁ 2.5 IEEE 802.15.4 peer-to-peer network topology (D13 WouADILY peer-to-peer) [26]



i1

[ NIRRT RIS S bt d

Frame Superframe

Beacon

&
A

Contention
Access Period

time —

Frame
Beacon Superframe with Guaranteed Timeslots(GTS)

B e

Contention
Access Period

Contention
Access Period

GISs — ¥

RPN PRI PP S SR IR S

51101 2.7 Tas 993190y Superframe ML A31Y TEEE 802.15.4 [26]



12

2.3.4 MINAUATOUVIE
E4
1 e 1 é 1
wiee1ZaeTaoldTis Tanoa ZigBee aunsadam ldnanouuy Feaunsouisld
] 5 1 s
Huninalng 9 18 2 uuw fe yaureudeuazgilnsaitanems
o A ' 7 i o
ginsaiigousdeveslilslanen ZigBee Wugunsaitlszian FFD Wisaumsihamves
° ¥ C4 q’l
TsTanoa ZigBee 1fusmauann daugunssiaemeannsadluldis FFD uaz RFD
2 /a P oA . Aa °
& RFD iiuginssindnuagdeiigaveslys Tanea ZigBee NnshnuveslilsTanoa
ZigBee 108110
2.3.4.1 1I30ANEUUNEM (Star Network)
4 1 Cs
szneuduyaioudslils Ianea ZigBee 1490 uazgilnsaitaiemanaty o
2 A ¢ ¢ & 4 o ¢ A 8y
FuluinSedrsuyuams ginseldarsnisnmuasieasduginsalifpudomniiy a1
Cs 2 4 o s 4 1 1 o A v
gunsailaennilsdesmsdemsfuginssidaemsdu 4 Aesdedoyaringilnseiiyoude

¥ z A 1 s w 2 A @ A 2 / of 9/ A 9 o Yo
wiunsenandmionilsie guasaliveudeimifidideya sy

@ PAN coordinator
O Full Function Device
O Reduced Function Device

511 2.8 inFedounnaas 26]



i3

2.3.4.2 in50Mnauudu el (Cluster Tree)
a a4 s A ' Yo 7 A ' A
"Jllﬂi'ﬂ‘ll’muQllﬂiﬂlllﬁ']ﬂ'ﬂ'lﬂleﬁ'nﬂiﬂl‘lfﬂnﬂﬂvlﬂﬂﬂf}ﬂﬂiml‘lfﬂllﬂﬂﬂiﬂ
. 4 Jd o Y A A o r.i A i [
ZigBee T‘ﬂiiﬁﬂﬂﬁﬁ“ﬂﬂi ITUSDININUIN 2 ﬂizm‘n 113 !.Wilil']u'Jquﬂﬂﬂ']ll'ﬁﬂﬁfﬂiJﬂﬂﬂg
A 3 A A 4 o 9 A1 v [ T
UVUIATDVYLASVSIYVUIAUDIUATDVIY Luﬂﬂ‘inﬂli']!ﬂﬂi‘ﬂa‘i'ﬂ'\ﬁuTﬂﬁ\ﬂﬂﬂuﬁ"lﬂﬂﬂﬂﬂﬂ'lﬂ“]ﬂlﬂq

w3eteldlaoh gunsaltaemslisuiludeseglussesmsdadayanaing

@ PAN coordinator
O Full Function Device
@ Reduced Function Device

511 2.9 nSeawtuudulil [26]

2.3.4.3 1030WANULINT (Mesh Network)

wiethenuuwyldsumTetemundnlfoniuglnsel FED munsadadeya
g FED B8 Taomse hidesri Tnssadreduls doyadideliléa RED szdowugingel
RED founth tesvesmsdondouuuiiae $avansaanuddvesmsdaaziiunin

i A &
UUYDODYDITSUU



14
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Performance

Indoor / urban range

Up to 100 meter

Outdoor RF line-of-sight Range

Up to 1500 meter

Transmit power output 60 mW (18 dBm) ,100 mW (20 dBm) EIRP
RF Data Rate 250,000 bps
Serial Interface Data Rate 1,200 — 115,200 bps (non standard baud rate also support)

Receiver Sensitivity

-100 dBm (1% packet error rate)

Power Requirements

Supply Voltage

2.834V

Transmit current (typical)

If PL=0 (10dBm):137mA(@3 3V),139mA(@3.0V)
PL~=1 (12dBm):155mA(@3 3V),153mA(@3.0V)
PL=2 (14dBm):170mA(@3.3V),171mA(@3.0V)
PL=3 (16dBm):188mA(@3.3V),195mA(@3.0V)
PL=1(18dBm):215mA(@3.3V),227mA(@3.0V)

Idle / Receive Current (typical) 55mA (@ 3.3V)

Power-down Current <1