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Abstract

In this thesis, we have fabricated and designed electric appliances control system over the
internet. The electric appliance control system assemblies from 3 main sections are 1. Website
2.Web server and 3.Interface Board. Web server and Interface Board sections are connected pass
web server section. Website section connects with web server section by LAN port for connect to
the internet and interface board section connects with web server section by Xbee.

The interface board section is the part that connects with each electric appliance. It receives
the command from website. Then it sends the data from each point of sensor and takes back to

website for analysis and indicates data.
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<script language="javascript">
<!-- BEGIN Script

a Jd

var wrong="http://www kmitlac.th’; /fmuaausI¥iuasniiylednin password fim
: o (g Y o Y [ o

var correct ="index.shtml" ; //m‘nuﬂmuﬂﬂwﬂ‘uwumaﬂmmmsmﬂu

var password="smarthome"; //MYUa password

var name = prompt("Please enter your password" (1) ,"enter password here" (2 )
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else {location.href=wrong}

// END Script --> </script>
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.5 Datasheet XBEE

XBee®/XBee-PRO® ZB OEM RF Modules

ZigBeeOEM RF Modules by Digi Interna-
tional

Firmware Versions:

- 20xx - Coordinator - AT/Transparent Operation

- 214x - Coordinator - API Operaticn
- 22xx - Router - AT/Transparent Oparaticn

23%x - Rauter - API Operation mmrmﬂg'}h‘e
- 28xx - End Device - AT/Transparent Oparation -

- 29xx - End Device - API Operation

1. Overview

The XBee/XBee-PRO ZB OEM RF Modules are designed to
operate within the ZigBee protoco! and support the unique
needs of low-cost, low-power wireless sensor netwerks.
The modules require minimal power and orovide reliable
delivery of data between remote devices.

$eokiseiig

The modules operate within the ISM 2.4 GHz frequency
hand and are compatible with the following:

* XBee RS-232 Adapter

* XBee R5-232 PH (Power Harvester) Adapter

* XBee RS-485 Adapter

» XBee Analog 1/O Adapter

+ XBee Digital I/O Adapter

¢ XBee Sensor Adapter

* XBee USB Adapter

* XStick

+ ConnectPort X Gateways

* XBee Wall Router,

The XBee/XBea-PRO ZB firmware release can be installed on XBee modules. This firmware is
compatible with the ZigBee 2007 specification, while the ZNet 2.5 firmware is based on Ember's
proprietary "designed for ZigBee” mesh stack (EmberzZnet 2.5). Z8 and ZNet 2.5 firmware ars
similar in nature, but not over-the-air campatible, Devices running ZNet 2.5 firmware cannot talk
o devices running the ZB firmware,



Key Features

High Performance, Low Cost

Low Power

« Indoor/Urban: upte 300° (100 m)
» Qutdoor line-of-sight: up to 1 mile {1.6 km)

» Transmit Power Qutput: 100 mW (20 dBm)
EIRP

* Receiver Sensitivity: -102 dBm
RF Data Rate: 250,000 bps
Advanced Networking & Security

XBe2-PRO
o TX Currant: 295 mA (@3.3 V)
* RX Current: 45 mA (©@3.3 v}

e Power-down Current; < 1 pA @ 25°C

Easy-to-Use

Retries and Acknowledgemants

D555 (Direct Sequence Spread Spectrum)
Each direct sequence channel has aver
65,000 unique network addresses available
Paint-to-point, point-te-muitipaint

and peer-to-peer topologies supported
Self-routing, self-healing and fault-tolerant
mesh networking

No cenfiguratian necessary for out-of bax

RF communications

AT and API Ccmmand Modes for
configuring module parameters

Small form factor
Extensive command set
Free X-CTU Scitware

(Testing and configuration software)
Free & Unlimited Technical Support

Specifications

Table 101 Specifications of the XBee&XBee-PROE ZB OEM IRF Module

Performance |
Incoor/Urban Rangs wpie 133/l m) up 1o 300/ (100 m)
Durdoos FF line-of-sight Rang; = upto 400 ft. 120 m) upto T mile (1.6 km}
Transmit Power Oy ‘ 2mw 2:+3dan], h;osx moce e;na‘bleﬁ : ?G”‘.‘.’n {:1? gBeﬂ:x

1.25mW (+16Bm) boost mods disabled A0 (+10 6B for Intzmational vanant
RF Data Rate " 1250000 bps \ / 250,000 bps 7 &
Serial inferface Data Ratz 1200 - 230400 bpsv | 1200 - 230;4;00 bps
{scfware selectable) {non-standard baud rates also supported) {nen-standatd baud rates also supporied)
Recsiver Sencitivity :gg :S:: :g::; ::z ::;:iiz <102 aBm

Power Requirements




Table 1-01.

Supply Volage

121-35v

Spedifications of the XBee#/XBee-PRO® ZB OEM RF Module

-3

¥

(o8

ldle Current (Receiver off)

Powet-down Current

| :
e tuh@2c

Operatng Current (Transmit, ma 4}?’“.“-. (@ 3.3 V. boost made e@ableéﬁ 25ma (@33 V)
outaut powsr) 35mA (@ 33 V. boost mode disabled)
: S 40ma (@ 3.3 boost mode enabled)
Operating Current {Receive)) S e : 45 mA1@33V)
it el : IBmA @ 33 V. boost mode disabled) S
15ma 15mA

<luh@25C

Berzral

Operatng Frequency Band

LISM 24 GHz

Dimenzions

0.9607 x 1.087" (2438cm » 2.751cm)

Qperating Tempesature

40 10 85° C {industrial)

13M 24 GHz

2010 85° C {industrial)

Antenna Cotions

Integrated Whip, Chip. RPSMA, or UFL Cannector®

Integrated Whip. Chip, RPSMA, or U.FL Connector*

Metworking & Security

Supported Network Topologies

Point-to-point, Point-to-muitpoint, Peer-to-peer, and
Mezh

Pointto-peint, Point-ta-mutigeint, Peer-to-peer, and
Mesh

Number of Channels

16 Dirsct Sequence Channe

13 Direct Sequence Channslz

Addressing Options

| PANID and Acdrasses, Cluster I0s and Endpoinis

i {optionall

PAM 1D anc Acdresses, Cluster [Ds and Endpaints
{optional)

Agency Aoprovals

Unite¢ States (FCC Part 15.247)

| FCC{D: DUR-XBEE2

| FCC ID: MCQ-¥BEEFROZ

Industry Canaca (IC) IC: 42145 -XBEE2 1 IC: 1848A-XBEEPRO?
Europe (CE) ETSt ETSI
RoHS Cempliant Compliant




Mechanical Drawings

Figure 1-01. Mechanical drawings of the XBee®/XBee-PROS ZE OEM RF Modules (antenna aptions not shown!
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Figure 102, Mechanical Drawings for the RPSMA Variant
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Table 1-02. Pin Assignments for the XBee.PRO Modules
(Low-asserted signals are distinguished with a horizontal line above signal name.)

1 VCC - Powsr supply
? pout Cutput UART Data Out
3 DI/ CONFIG Input UART Data In
4 D012 Either Digital O 12
5 RESET Input Modue Reset (rezet pulse mustbe at least 200 ns)
5 FMO f RSSTIDIOTD Either PWM Output 0/ RX Signal Strengtr Indicator | Digital 10
7 WM DICT Either Digntal 110 11
8 reserved) ! - Do not connect
9 DTR/ SLEEP_RQ/ DIOB Ether Pin Sleep Contrel Lng or Digital IC 8
10 GND = Graunc
1 DiC4 Eitner Digital I'C: 4
12 CTS /D107 Either Clearto-Send Flow Control or Digital 110 7
13 ON /SLEEP/DIO% Cutput Module Status Indicaior or Digital 10 9
Niotused on this module. For compatibility with other XBee
1 WREF Aot modules, we recommend cannscting this pin 10 a voltage
s y 4 reference if Analog sampling ?’d sezired OUtherwise, connact to
5ND.
15 g Assocats | DIOS Either . Associated Indicator, Digital /O §
16 RTS/DICS Either Request-io-Send Flow Control. Digial 110§
7 AD3/ DIC3 Ether &nalog input 3 or Digital 10 3
18 AD2/DIOZ Either &nalog input 2 or Digital 1D 2
19 AD1/ Dot Ether &nalog input T or Digital 11D 1
0 AD0/ BIOO{; u%ﬁmwsmmg Either Analow Ingut 0, Digital 10 0, or Commissicning Bution

Design Notes:
» Minimum connections: VCC, GND, DGUT & DIN
*» Minimum connections to support serial firmware upgrades: VCC, GND, DIN, DOUT, RTS & DTR
* Signal Direction is specified with respect to the medule
e Module includes a 30k Ohm resistar attached to RESET
¢ Sevaral of the input pull-ups can be configurad using the PR command
¢ Unused pins should be left disconnacted





