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Abstract

This research focuses on the study of the method of applying an IOT wireless
device to record digital electric meter data in order to be more accurate in taking notes
of the electric units used and reduce the time required for recording of electric units
used at each point.

In this study, it will find information and limitations of programs and various
wireless signal devices. After that, make plans and design work patterns. It will use a
digital power meter that supports the RS-485 model DDS238-4 W, which is a serial
digital data communication standard, which can be applied to the Arduino UNO R3
control panel. The board supports RS-485. Coupled with the XBee Pro S2B and S2C
transceiver devices so that both devices can work together Will need an Arduino XBee
expansion board to connect the two devices And use a size of 9 V. to supply power
to the Arduino board so that the Arduino board can work to send and receive data of
the electrical units used from digital electricity meter to wireless computers at a
distance.

From the results of the experiment and testing, it can be concluded that the
wireless connection between the computer and the digital electricity meter Through
the XBee receiver device which is applied together with the Arduino board, it can be
used practically and both types of network such as Point to Point and Cluster Tree are
100 percent accurate. It can work to send and receive data as Network spanning, which
has the efficiency as follows: Point to Point network type and Cluster Tree type have
the efficiency of data transmission - 100 percent and 44.5 percent respectively, and
with the average distance Reception - transmission Point to Point and Cluster Tree at

258.5 meters and 348.5 meters respectively.
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- gaNiws (Software) MwiliTaulan muanuesa Arduino Wunwdmsudeu
TWsunsumuauiilhensal wuuideatuniwn C/C++ uag Arduino IDE Wuiesesfiedniy
Jeuldalusunsy msaeulnalusunsa (nsudasing nw@lndunivieies) uazdulvan

TUSHATUAIUDTARININ 2.4

Arduinal5P

/

#include "Arduinc.h”
#undef SERIAL

#define FROG_FLICKER true

// Configure 5PI clock (in Hz).

// E.g. for an attiny @128 kHz: the datasheet states that both the high
Jf and low spl clock pulse must be > 2 cpu cycles, so take 3 cycles i.e.
/f divide target I cpu by &:

/! #define SPI_CLOCK (128000/8)

ff

// B clock alow enough for an attiny85 @ 1MHz, i3 a reasonable default:

#define SPI_CLOCK (1000000/6)

AN 2.4 NUNAN9Ua9lUSHASU Arduino
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YUADUNIADT T 92 8TUNITONLAN Firmware N3 0NA@aUN15LF U USUAIAILUST
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¥ Radio Corfiguration [ - 0013A200406F4F55]

= ® Z2IIEE Qe B
TR Function: XBE£PRO 002154 > & | | a¥a - ®) pramecer [ (5
IR : COMITG - 115200...- APA (Escaped) @) ™ & ‘“ ) (&8

E?

MAC: (0132200088835 (& s tiforiation Wiitten and default
L - 14 Wiitten snd not default
S Product family: X824 o
| &8 5 remote moduies (x) Functionset:  XBEEPRO&I21SA W Changed but not witten | _
= Firmware version: 1066 e Errorin setting
Function: XEEE PROE2154 (%) ~ Networking & Security ]
MAC: 0013A2004080A353 Madify netwarking settings
Nasne: @ CH Channel c
Function: YBEE PRO 2154 (x)
MAC: 0013A20040763A5E © m paniD ]
et Name: = (@ DH Destination Address High 0
{ @ (D DL Destination Address Low 0
@ MY 16-bat Source Address 0
(@ SM Sesinl Number High 120000
@ St Serial Number Low 06EESS @
@ MM MAC Mode (302158 » MusSiream heades witcl v | (&) (#)
(@ RR XBee Retres 0 )

(@ RN Random Delsy Shots

(@ NO MNode Discover Options

0
@ NT Node Discover Time 1 *100 ms S
0
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3.1.1. 115 Set A1 Firmware Mnsanunuluswnsy X-CTU @95U XBee 1u Tuwpay

1 I

U U

of

Firmware tan1g31 FalalusunIuuiudiainn1elsanuy dan1siden Firmware T

gndevazdmaligunsnivessihauldedafuussdniaim samnsag Firmware 19amn

Y
AUNAIYeIRIgUnsal XBee AN 3.2 Uay 3.3

-2 X-CTU [COM10]

Remote Configuration

P Setings | Range Test| Temmnal  Modem Coefiguation |
Modem Pacameters and Frmware - Pasomotes View - Piofie
Read | | Restore | | ClowScreen | | Saove || Doyrisad new
™ Abways updale femme ShowDefouts| | Load | | vermons
Moden Funchon Set ) Vession
[ ra— A1
[UNKNOWN  »| | =1 |
UNKNOWN A

X03-003

03013
X24009
X24013
X824
8248
XB240M

Voo

B4

XBPOS DM
XBPO30P
DEBPISKSC
WBPE
XBP24-DM
Ll

AN 3.2 Firmware U199 ¥89 XBee

AN 3.3 S%d Firmware 189 XBee

3R sanagldgunsal Mini XBee USB Dongle V2 dwsuidougunsnl XBee fu
poufined (Mansanazdedldgunsalifugq fududedld XBee Pro S28 uay Mini XBee
USB Dongle V2 #amun 2 4a) K30 3.4 wag 3.5 ndsansurhnindalsunsa X-CTU 2
g udlUfvth Tab Modem Configuration Liteiden Firmware Trnssrusugunsaiild

Wa3NA Read gnuUI1 X-CTU 28911115 Load Firmware 989 XBee Pro S2B ’e)aﬂmé?fwztﬂu
A7 Set 13uuy Default

10


http://thaieasyelec.com/products/wireless-modules/zigbee-802-15-4/mini-xbee-usb-dongle-v2-detail.html
http://thaieasyelec.com/products/wireless-modules/zigbee-802-15-4/xbee-series-1.html
http://thaieasyelec.com/products/wireless-modules/zigbee-802-15-4/mini-xbee-usb-dongle-v2-detail.html
http://thaieasyelec.com/products/wireless-modules/zigbee-802-15-4/mini-xbee-usb-dongle-v2-detail.html
http://thaieasyelec.com/products/wireless-modules/zigbee-802-15-4/xbee-series-1.html

AN 3.4 XBee

NN 3.5 Mini XBee USB Dongle V 2

3.1.2 TURDUNITHIA XBee Mg X-CTU f9unau 4 Jumnoundl

1. WWalusunsu X-CTU Tu PC Settings Tab #1619 Select Com Port 9%

wang Port e iilieuseagiuaeufinnes luidasidon Port COM 6 waz COM 8 My

Port Mieusiaagiu XBee AININ 3.6 UainaUy Next

¥ d nece J+ El]
B racoMosues @ ® - O | £ rasoconmgurasen

&% Discover radio devices

) Select the

Click on @ Add devices gf **'*ct t™ Portsto s
s 3 Select the USB/Serial ports of your PC to be scanned when discovering

£ Discover devices to ad e

radio modules to the list.

o

-

Btween $# Configuration,

joles and &® Network
nodes to display their

i over Bhuctooth ink lity in the working area.

I over Bluetooth knk

P coMs  usBSeralPon
Mm@ coms USB Serial Port

for radic modules.

Select the ports o be scanned
Om coms Standar
O® coms Standar

Refresh ports

AN 3.6 A58NUKRI XBee (n)
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http://thaieasyelec.com/products/wireless-modules/zigbee-802-15-4/mini-xbee-usb-dongle-v2-detail.html

2. v nunAYY Finish s 3.7

®

XCTU Working Modes Tools _ Help

L

B ragio Moauies

o
O ®- O | #racocomguarn

&% Discover radio devices
Click on @ Add devices of 5 Port Perameters

o x
: ol
@ Discover devices toad{ &

radio modules to the list.

tween £¥ Configuration,

les and & Network
Baud Rate: Data Bits: Party: odes to display their
0120 o [O7 & None ity in the working area.
0 2400 g O tven
0 480 [ Mark
& s600 [ odd
0 w0 O space
0 38400 v
Stop Bs: Flow Controk
a1 [ &2 None Select all
02 [ Hardware
0 Xonkott Deselect all
Set defaults.
Estimated descovery time 00:10
TS i =

AN 3.7 A5&LNUNT XBee (V)

3. 50lUTUATU MTIANT XBee AINN 3.8

#x

XCTU  Working Mode: Tools Help

e N0 J : ENS

B rsce 3 Discovering radio modules...
Discovering radic madules connected to your machine...
.
=
Estimated remaining tme 00:08
Click on @ Add devices o| 0 device(s) found ©%%7] | btween £ Configuration,
@ Discover devices to ad( | pevices dscoveree: Mloles and &® Network
radio modules to the list. modes to display their
ity in the working area.
Sebect all Deselect all
Your device was not found? Cick here
T

AN 3.8 A5&LNUNT XBee (A)
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4. @ oUYMIN1T Read LW aUUANAIAIGAT LAVIINITAIAILAETOIUIY

N3TUIUNTT U5 AR 9 Naglduily XBee Module #anw 3.9

¥ xeu - o X
XCTU Working Modes Tools _Help

)  CEIXE fegil f

B Racorooues D ® - O | 1t ragoconsourason  Cooramater - 001242004076270)
g, [t © IR IFNF
c'é x;mu:m~mv ° Resd  Wrte Defouk Updste  Profile
Product family: XEP24677  Fumction set: ZigBee C.ator AP Fiemware version: 2147
- Name: Router x
Q) Function: ZigBee Router AP| = v Networkdng
Port: COMS - 115200/8/N/UN - AP1 1 @ AAOA Reeros SHY
MAC: 0013A20040746336 v i 1D PANID 20 4 (SX #]
i SCScan Channels 7 | s HE 0060
i SD Scan Duration 3 exponent (SX *]
| ZS ZigBee Stack Profile [0 S0
I NI Node Join Time [fF Jxisec B S0
i OP Operating PAN 1D 2 S
i Ol Operating 16-bt PAN D 703 S
i CH Openting Channel 2 (5]
| NC Number of Reing Chidren A S
v Addeassing
| SH Serial Number High 134200 S
I SU Seral Number Low w0787 S
i MY 16-bit Network Address ) (S
i DM Destinstion Address High 0 ] e O
| DiDetistonidwesion (| 0
| NI Node dentiier Coordinator 490
N M Hops — - X

AN 3.9 TaNUK XBee (1)

3.1.3 MUAUANTNANISYINIU XBee Toivangdun1siganuy f9n1n 3.10

@ ZigBee Sleepy End Device

. ZigBee Router (ZR)

O Coordinator

A 3.10 UH9IN1591197UVB9 XBee

XBee @1UNSAVINUIT b6 3 LUU bAwn 1. wUU Coordinator 2. kUU Router

3. WUU End Device @aarstaanntiniinisyinarulimmanznunisinluldau fefisreasideun

1Y

&
U

13



wuu? 1 AaudRveniiif Coordinator

Huds
Y

LAULATIANI1SAS e glunilamseaneasdl Coordinator Lilgsia
LAEIELD
- Coordinator llanunsaiinglvun Sleep Mode 1o agdpsnsauinulase

- AU Channel wag PAN ID 984LA3 0980 U QALY Router kag End

oguf] L

Device a1315atd1u1 Join ww3etela Bnnsdaduiidaniduniansleudeyauazaiunse
Juiindeyanivdsiunelueievis dwsunsdiifivungningla 4 aglu Sleep Mode

= wa v
WUUN 2 AUANURUDINUIN Router

q

- Ju/ds wazaneveadeyavinfiegdunisluvatgmsla
- U9l Router 8ue waz End Device W1 Join fudatadle

¥

- gnsavimihnindeyaliiulvusgniielagieglu Sleep Mode 1o
wuu?l 3 AauaudRveantif End Device

[ Yy A g 1 Y 1 [y A 1 aa v v 1 1 1%
- ‘1/]’1‘111‘1,4'1‘1/1Lﬂu@ﬂ%ﬂﬂﬁﬁmﬁﬁﬂL‘UWiﬁﬂJﬂULﬁi@‘U']EJIﬂ 9 VI%JEJEJJIW LL@IN@HQJ}’W]ELM

Tugadue 1 w1 Join Wugninevesiuesls

- Su/ds Joyald uildanunsailuiiienendeyaludalnuniu o 1d
- @1301997U Sleep Mode tipUsendanaasule

a o

fSumoulunisdaengai

144171 Update \fiovinisidenwtifives XBee wiags fanm 3.11

el
XCTU Werking Medes  Tools Help

f*ﬂﬁ

B Radio Modules ¥ Radio Configuration [ - 0013A20040746270]
= ﬁ-:‘c:i'::ZBCd'tAP\ o N /,/‘ .mu vl -l-l
A igBee Coordinator [ [ | =1 ¢ - Q| |Parameter +1 —
Port: COMG - 9600/8/N/1/N - API 2 (2] D
. OTAMOTARTD o Read  Write Default | Update | Profile
Product family: XEP24BZ7 Functionset: ZigBee C..ator APl Firmware version: 21A7 2
Name: %
W=]3] Function: ZigBes Router API ~ Networking
» Change networking settings
Port: COMS - 9600/8/N/1/N - API 2
A oo v i oD 490
i 5C Scan Channels TFFF Bitfield H 06
i SD Sean Duration G exponent [SX 2]
L —
i NJ Node Join Time xlsec 006
i OP Operating PAN D 1234 (5]
i Ol Operating 16-bit PAN ID 20F3 (5]
i CH Operating Channel 10 (5]
i NC Number of Re..ing Children A (5]
~ Addressing
Change siare sing settings
i SH Serial Number High 134200 (5]
i SL Serial Number Low 20746270 (5]
i MY 16-bit Network Address (] ()
i NH Nestination Leldrecs Hink o QM

AN 3.11 5A9ANNUae XBee (n)
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2. ennifindeenislv XBee iy 9 uagnavs Update fanim 3.12

& El3

XCTU  Working Modes Tools Help

e

Q Radio Modules @ @ M Q ﬁ Radio Configuration [ - 0013A200407A6270]

Name: &% Update firmware [m]
W=7 | Function: ZigBee Coording
Port: COMG - 9600/8/{
MAC: 0013A200407A63 Configure the firmuare that will be flashed to the radio module.

Update the radio module firmware

"
Name: Select the product family of your device, the new function set and the firmws P
§) Function: ZigBee Router Al
Port: COMS - 9600/8/
MAC: D013A200407A63

Can't find your firmware? Click here View Release Notes

! 90
Force the module to maintain its current configuration Select current g
(5]
(]
©
mange aaTessg SETng
i SH Serial Number High 134200 (5]
i SL Serial Number Low 20748270 S
i MY 16-bit Network Address 0 (5]
DU Nactinatinn AAdrace Hinh o 1 Qmn v

Y Y o

AN 3.12 I5AIAUTNNVD9 XBee (@)

I 3.12 xdunaladnillvidensy 2 lvun fAelvun APl uavlvun AT 39
719 2 [nunisieaziden ¢ail
1. I AT (Application Transparent Mode) tulnunanisvinaunifaluga

° o v Py o a1 ) ' | 9 Y s
gyhmsdsiudeyanlasuludeeguatems dregradu amnndslulasaeulnsaiaes d

¥ 1 o ¥

Toaun Serial Interface lUgaluna XBee luga A 31 "Hello" fialuga A Aagsutaniny

v
Y o I3 o

W o uagyihnsawieluddluga B Niegszezvinseanly deluga B Waldsudeninu Aagyh

LY

nseetaAINlY 9 Kueanlunig Serial Interface lugsgunsalrenisideadiudiduies
wadnegamilsfe lna XBee vimihiilumilouaedsdaya Serial Interface Huias

2. Tnum APl (Application Programming Interface) 10 wlnuan154 eansi

14 Ao 1 Y 44 I 1 4 v aa o ! ! aa
Toyaniu-daiuazgniauasliegluguvesnguieya (Packet) Yoyaiiin1sivuaasig 9 35

¥
= 1

Hagyrev il ldeuaiuisasu-detayatusenindugalalugdwuuii dudauung u

Mag1ay Lieieds A Aeanisdeteyaludeilssu B Hedsaziinisulasteyandesnisaali

Y 1 ]

agluguUves Packet Taya FeazUsznoulume Megdsu Negids Ussinnvestayanidenis

=

Was Fepuidesnisids dnesivaeunnugnsies lusdu Wengudeya (Packet) Toyagn

Usgnauluseuios mluga A azvhnisdloyaludaluga B Weluga B 1asu Navdsdoyaly

Y

o ]

1gUnsalsienng Faenvasluneuiiawes wievssalulasraulnsaaasla 4 anduiasidng

Y

N3EUIUN150EA Packet Yayaoen U1danuase q Ndenisivldeu

15



1Y

Flumsneasdluadedavidenldlnun APl tesniduseuuiisu-dedoua

wilenss anunsasudsdeyaludiaemadismsevate o Yanenndld uwasngudeya (Packet)
Joyanlnsuanunsavsvenlaiidaunanlas wardmsaasulainnsfuddumaiviseauysal

Fawuu AT vinlile

3. 98UsNnEaean g lunSRIRIN S aNRBRUULATEUY AINIW 3.13

3% XCU
XCTU Working Modes  Tools  Help

@;ﬁﬁr

- Radic Modules

ﬁ Radio Configuration [ - 0013A200407A6270]

=2 oot 9 Dl da D
] | Function: ZigBee Coordinator API 5 & Y 2= om Q [paameter | +1 =1
H L o - +
Port: COMS - 9500/8/N/1/N - API 2 (2] . -
MG, O AAIGOTASTD Resd  Write Defaul Update  Profile
Product family: XBP245Z7  Functionset: ZigBes C.stor APl Firmware version: 2147 *
Name: x
B Function: ZigBee Router AP| ™ Networking
Port: COMS - 9600/3/N/1/N - API2 i Change networking settings
WAC: 0013A200407A6335 v i IDPAND 490
i SC Scan Channels T Bitfield [sX 2]
i SD Scan Duration exponent 06
smesarie ] OO
i NJ Node Join Time w1see [sX 2]
| OP Operating PAN 1D 124 (5]
| Ol Operating 16-bit PAN ID 2P (5]
| CH Operating Channel 10 (5]
i NC Number of Re..ing Children A (5]
~ Addressing
Change addressing settings
i SH Serial Number High 130200 (5]
i SL Serial Number Low 7670 (5]
i MY 16-bit Network Address 0 (5]
i MM Nactinatinn Arldrece Hink o QMY

AN 3.13 nie1Nlglun15AIALASaU1e XBee

TuMSIENIINIINAAB UL UILTUIINNITNAFBUNTTU-d9A1d a3 0l oy a
dnsula-Ualn azldaSav18wUU Point to Point § b un 1518 ausaluusIfofi lae

Avualvsusnidy Coordinator d@udnsnivumidiy Router AN Iw 3.14

AN 3.14 1AIBY8LUY Point to Point
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3.1.4 NM3AAT Point-to-point (3R-30) lagen 1D wilaunuiegluinIavieineliu

[

Tuiil Aviualy PAN 1D fdwwindu 1234 uag @1 DH DL Miwusgunsaliaien1anaeenis

fnsia IN1UUAA1 DH DL w89 Node il (vasia Router) Toiinilauniu SH SL 98980 Node

#ila (U998 Coordinator) §anm 3.15

e -
10 Y o XX fo3 &
& #acovoes D ®- O | 2 rotocomguason; -co13eco0irasang

:@;ﬂ#ﬁ_ Q [permee

Read  Wite Defaut Update  Profile

Harme: [ i
Pt s o1 [ i % -

Port: COME - S600/./1/N - API2 —

MAC: 001 3820040728270 o Read  Wibe  Defuh Updme Profle

| menn [z

Product family: 1EP40T7  Fumctionset: Zigbee Router 471 Firmuware version:
I SC Scan Chanaels T
i 5D Scan Dursion 3 exponent
1234

| 75 Zighee Stock Profle o
= 4 86 | SC Sean Charnels TFE Biield [=]
i NI Nade Join Time FF xlser

| $D Sean Dusation B Jeponemt

i NW Hetwork Watchdog Temeout | M

| ZS Tighee Stack Profile: []

i IV Channel Verfication Disabled 0]

i NI Node Jein Tiene: 3 x1sec =]
i IN loin Notfication Disabied 0] L

| NW Network Watchdeg Temeout |0 xIminge [
i OF Opersting PANID 123

| IV Chann Veifcation Disabled [0] <)
i Ol Opersting 16-bitPAN D 263

| IM i Mtifcation Disabled [0]
i CH Opersting Charnel w

I ooy BNID =]
i NC Number of Re.ing Childeen 14, pasating

|01 Opeating 16-%it PA 1D 6
i CE Coortinator Enabie Disabled 0]

| oy Channel »
i DO Device Options 0 parating

| N Humbes of Re.ing Children €
i D Device Contiols o

 ddressing
Change sddresting settings

¥ Addressing

g settiogs
T SH Seral Numbes Figh a0
T r——— I
i 8L Serial Murmnbes Low 07453
i SL Seral Number Low sapese
| MY ibbtNevok Addess D8
| MY 16 ba Network Address | AICS (5]
| DH Destination Addvess High | 134200
L o e
| DL Desiration AddvessLow | 410D8EA

i DH Destination Address High | 134200
i DL Destination Address Low 40746336

i NI Node identsier

| NI Hode kientifier

| WH Masimum Heps i€

2 3.15 n1sA1uuAAT PAN ID SH SL DH DL

F9A1 DH DL Nazihluldtuaunsagliannduvdsvesgunsal XBee fsnn 3.16

XDEZCDZTRIT-

~ 004 -
00134200]
RN 20 7 ABE 70

AW 3.16 A1 DH DL A1unad XBee
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3.1.5 ¥1N130533d8U11 XBee Mad@addi AsAgndemsall gndesasaIunindug

Y

v

Aule Gamsulaainnislyd Network woking mode (Munglaw 1) wagyiinis Scan (MunsLaw

2) fanm 3.17 usdsednag

] - o X
XCTU Working Mades  Tools  Help

B Radio Modules D O®-O | 8- coraoeoraenrs
Name: x .=. mm —a
? o Zgeccanit NP @ers W
7B Port: COMS-5.-
MAC: 0013A200407A8270 = Scan_ Mode Tools Layout Filters. Detach
o 3
o P .
© bl e

aacs

» 3 nodes [PAN ID: 1234] [CH: 10] < Stopped> Sean 1 (Remaining: 00:00:00 | Total: 00:00:06)

2N 3.17 Wi’JQGGUﬂ"ﬁ‘:IJUfI:?JEN XBee

(% '
v v a

900 3.17 2ziuladdlioriinig Scan waa 9UIng XBee Yuuvia 2 fa 119699
vimtifiu Coordinator wag vl Router uaslignasaesiaieneg sening
nang Favanefan1si XBee Nsaeednsauagyinusniueds wagnsaudmsudniiunig

Tutumausialy

3.2 NNI15LPoURDILNIN9 XBee

Tudumouilaz19lusunsu X-CTU Tnum Console Working Mode lunisnngaauin
XBee ustazdanunsniu-deteyatuldvielsl Sedidunou 5 dunoudd

3.2.1 ¥msawnumn XBee #a 2 §

3.2.2 141l Console Working Mode

3.2.3 nadu Connect Liali XBee 714 2 ¢ wiawviaw ¢
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3.2.4 ¥1n13 Copy MAC Address 98327ifiaan155u-dsdoya 1luldlu Address

anmamwﬁy’umau AININ 3.18 3.19 3.20 Uag 3.21

&% XCTU - o x

XCTU WorkingModes  Tools  Help
yd - -
20 Ko

L o
B Radio Modules [ )2 B x ] L] - 0013A20040745270

®@® O T frames: 0
IS BRK Rx frames: 0

Function: ZigBee ..tor AP|
Port: COMS -... API2 3% Add APl frameto the

) The entered frame is not valid.
me details

Frame name:

[frame 0 |

i Enter the XBee AP 2 frame to be added to the list.

1 sendasingle frame

() Send selected frame

Bytecount 0 | | @) Send sequence

Add frame Canc

() Start sequence

AN 3.18 1NN15Ld Adress Yatenie (n)

&% xCTU o E -
XCTU  Working Modes  Tools Help % XBee API Frames Generator

’.i.. ﬁ XBee API Frames Generator

This taol allows you o generate any kind of AP| frame and copy

its value, Just il in the requir fields.
@B Rodio Modules Y]
Protocok |Zighee | Mode: APl 2 APl Mode With Escapes I

T frames: 0

Frame type: [0x10 - Transmit Request__ 3
T Command
\T Command Queue Register Value

Rx frames: 0

Frame paran 0%
PR

09

: details
i Start

ct1 - Explicit Addressing Command Frame

5 = 17 - Remote AT Command

e i LengH 518 - Secured Remote AT Command

Port: COMS-... API2 . (0x21 - Create Source Route

I Frams 24 - Register Joining Device

R 02D - User Data Relay

i Framé (83 - AT Command Respense
xBA - Modem Status

i B4-bit 0x3B - Tronsmit Status

0490 - Receive Packet

16-bit 0x91 - Explicit Rx Indicator

0x92 - 10 Data Sample Rx Indicator

i Broad 034 - XBee Sensor Read Indicator
95 - Node Identification Indicator

1 OPtic| 506 - Extended Modem Status Send a single frame
0xAQ - Over-the-Air Firmware Update Status

1 RFdal a1 - Route Record Indicator

DAl - Register Joining Device Status
A5 - Join Notification Status
0xAD - User Data Relay Output

Generated frame:

7E @@ OF 10 @1 00 02 OO 00 90 02 00 00 FF FE 00 80 F1

O
Byte count: 18

AT 3.19 Yn15td Adress Yananng (2)
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91N 3.19 1Y Transmit Request tveldlunisdsdvedayainn XBee i
vimtiiidu Coordinator LU XBee Mvinntiiilu Router uazlidsloyanduunil XBee 7

ity Coordinator Fawilouiutumauniluldmuasa

K xcm - o X

XCTU_ Working Modes _ Tools_Help % XBee API Frames Generator
' X o RO —— e
’ This tool allows you to generate any kind of AP frame and copy —_
its value, Just fill in the required fields.
Radio Modules [5: ]3] ¢

o Protocol:  Zighee ~| Mode: | API 2 - API Mode With Escapes. ~

|} Function: ZigBee..tor AP|
Port: COMS -... API2
MAG: 0013A2..7A6270 [ Frame parameters:

Frame type: |0x10 - Transmit Request ~ Rx frames: 0

Name: i Start delimiter TE
f) Function: ZigBee..ter API D ot o

Port: COMS -... API 2 .

MAC: 0013A2..7A6336 ) e 0

i FramelD

i 6d-bit dest. address | 0013 A2 0040 7A 62 70

i 16-bit dest. acdress | FFFE 4 J
i Brosdcsstradius (00
i Options [0 J
i RFdata Ascll
i HEX | Send selected frame
= - e
5 ayadidasnisiday Send sequence
v

Transmit interval (ms): 500

Generated frame:

7E 00 OE 10 01 6@ 7D 33 A2 B8 40 7A 62 78 FF FE 00 00 BO © Repeattimes |1 |
) Loop infinitely
6 Start sequence
Byte count: 1

Copy frame Close oK

AN 3.20 INN15hd Adress Yanegnig ()

a

911070 3.20 Tunnsld Adress 1fu%éfaﬂﬁz’fmﬁaaﬁﬁwé’waq XBee #7
Aoin1savadstoyaly lnunsenen Adress adlutes 64-bit dest. Address Farn 8 Fausntiuaz
\Judn DH uay A1 8 fndstuasidudn DL

w&a91nuYNg Add Frame Lﬁaﬁuﬁﬂmsﬁ’agaﬁgwmﬁlﬁﬁwma@?&v’iﬂ”i 614

AN 3.21 LLazLGﬁamﬁLﬁum3%’U—ﬁﬂsﬁaga‘[,u%’umausialﬂ

P
ACTU Working Modes  Tecl Help
Lo )

M Radio Modddes OB-60 B - piarzimaresaTa
= - | g
Function: e ! @@ temes: o
7B Port: COME - S600_1/N - &P ;—: Adcd AP frarre in the It F'S R KIS EFK Rax frames: O
WAG: DR1aMZR0ITNEERE i [ntar the name of the Xllas APY frame to b added to the st
P Frame detsile

| Function: zigieec frome_{ J
Port: COME - S60L.. LN - API] &) This specifind R A1 7 pnckst i coermct]

MAC: (1120200018827
E-?. Create frame using ‘Frames Generater tool

JE 62 7D 33 18 01 86 09 0F 03 89 80 02 62 FF
FE B BG 31 37 33 34 35 B2

Send » single frame.
L] {20 Senc selectest rame
7 Eyte count: 24 ° cand
A Fare Cancel

Teesmitinenal im0 2
o (®) Repeattimes 10
| O oopinkitey

13 start seguence

AN 3.21 1NN15hd Adress Yanenig (9)
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3.2.5 Yns3u-detaya

lun1sdu-dedoyatiu awisadmld 2 A1 Ao 1. ArszeeviwIattun1sdetoya

Mnglay 1) 2. awnsanivuadnuiuasilunisdaeyalaivsedeniiszlvdewtoyaluises

uNIElIrdmen Muneiay 2) wagidy

o

'
[

'
a

ANAWSUVIINITAS (MU8LEY 3) F9NIN 3.22

gl
XCTU Working Modes  Tools  Help

B Radio Moduies

= Name:

[fJ] Function: ZigBee Router API

Port: COMS - 9600...1/N - API 2
MAC: (013A200407A6336

4 5 x

ﬁﬁ--

200

35 (2 -0013A20040746270
"
o ﬂ,. ®®0 T frames: 0
. DRAS SR Rframes 0
Close  Record  Detach
Frames log 9O OO O Frame detais
D Time Le.. Frame
Send frames OO sedasingleframe
Name Type
B frameo Transmit Request
B framet Transmit Request.

AN 3.22 FuinsTu-dedaya

- 911 XBee Router 1§31 XBee Coordinator 3100 3.23 2z&dnNelaI167

XBee Router ¥ saavan1y “Hello co” TUge XBee Coordinator mauyian 13:56:27 U.

NN 3.24 zdanalain Tearuiigndwnainds XBee Router 11fie XBee Coordinator

AOUIAN 13:56:27 U. F9TUAIUIN “Hello co” willaunu

¢ NN RTCE ¢ NG T 0 B

& csoomas

 resorwoues QOO | Droser-cormmunens
Mame: Roer
N3] Fomction: Tighee..er AP Q k‘f nu E i (o) o) | © Teframes 1
k—. e cong a1 L5 O Reframes 2
MAG (0734 AG336
D Tme e fame —
0 BRDL 2 awmtBeet S e
* BT T Tonsmt Satus nelle
0 DVEE 7 ReceivePacket
Chechsam
~
Send frames
Name Tpe
B tmgo Tanemit Reguest

& Coordmator- 0013420040746270

S

Close Record  Detach

Frames log

T frames: |
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AN 3.23 %619U89 XBee Router
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- 910 XBee Coordinator U9 XBee Router 31NN 3.25 azdnalain 6
XBee Coordinator l@vinnsdestaninu “hi ro” lUgs XBee Router mautian 13:57:49.58 wu.
NN 3.26 Azdunaladn Tenuignawwnaindi XBee Coordinator 1184 XBee Router
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DE-0 o 0013400040746336
yo
2]

Q

inator - DOA3AZO0 40746270
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AN 3.25 %619989 XBee Coordinator AN 3.26 M619989 XBee Router

o
Y

Aatueasuladn XBee visansddsAlavgagndonazanunsasu-dadeyanuld

q

8991NUUILUEN XBee aanasluldludunausaly

3.3 inswausanuul¥a18521319 Arduino fu Arduino 1aeil XBee iudanatelunisg
Ju-depdavsadoya dmiulla-Ualw

LY

lutunauilazyiinisusenay XBee LUK Arduino W4 2 ¥a laglduasadmsu

1%
s

Arduino XBee tludananslunindengunsaifsasaduddaetu dniw 3.27 uay 3.28
fovhnsdsmdsainuesa Arduino + XBee fivntindiliu Coordinator Tugsuasa Arduino
1 XBee fivhutidiidu Router LAZIOANITNOUAUDIVDY XBee
Tnensveaeuduiiazvinsdada-UalvuuulZans wensiageudn veda Arduino
Lay XBee @unsavieusandulanioliuarnsiadounisyinanuyes XBee snasaands

anansavinnsiu-deindwiseteyalaegvely
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AN 3.27 LAANG Arduino NIuTINdeAnds (n) SuAldae ()

o © NOWULTMNHN~O
2 2 2 2 Of

- xX X
DIGITAL (PWM ~) = @

e O uNo .,

m= ARDUINO

AN 3.28 Wiring Diagram ¥89U8sa Arduino nunaanln
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wda9nguinisdeuans USB fiseainuada Arduino ihiureuinned 2 13os
Tnoronfinned 1 wdesasdousofugn Arduino + XBee ties 1 g1ty wazdloshnis
Wousaispusesudlazyinisidlusunsy Arduino IDE Wevnisideulan fann 3.29
ilel XBee fuvpsa Arduino doansiuld udhiswhmmeaeuiu-diddmsedoya laoiEu
nldmreufinmeisd 1 da%agalﬂé’mamﬁama%éhﬁ 2

_

#include <XBee.h>
XBee xbee = XBee();
se = XB

rx =

onse();

void setupQ) {
Serial.begin(9600);
xbee.setSerial(Serial);
pinMode(7,0UTPUT);

void loopQ) {
uint8_t data[] = "COORDINATOR-N-MIND";;
BeeAddress64 addr64 = XBeeA 5564 (0x00000000, 0xQVQOFFFF);

ZBTxRequest zbTx = ZBTxRequest(addré4, data, sizeof(data));
xbee.send(zbTx);

Y L A A e
int sample;
xbee.readPacket();
if (xbee.getResponse().isAvailable()) {
Serial.println(xbee.getResponse().getApild());
if (xbee.getResponse().getApiId() == ZB_RX_RESPONSE) {
xbee.getResponse() .getZBRxResponse(rx);
for (int i = @; i < rx.getDatalLength(Q); i++) {
sample = (int)rx.getData(i);

Serial.println(sample);
// int vrl = map(sample,,1023,0,255);
// analoghrite(7,vrl);
if(sample==@){
digitalWrite(7,1);
}Yelse{
digitalWrite(7,0);

i)

}else if (xbee.getResponse().isErrorQ)) {
Serial.println("Error reading packet. Error code: ");

AN 3.29 1AREIUSUNINISNAFU

insneaeudlvivasalivinauwasngainau fanm 3.30 wag 3.31

AN 3.30 ¥insaadalw AN 3.31 ¥insasUaln
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1
v v =

Aatiudsagulad vesa Arduino fiu XBee anunsaldnusiuiulauagaunsainly

naaauwariau luTunausalule

3.4 yiIN15RRNUUUMSIRauRDl5a18521319 Arduino + XBee iU Digital Meter

TuTunaudazvinnisiuasuannnsliousawte Arduino + XBee windunasnlwidy
WouURawkd Arduino + XBee winnufanaaiwas il Ineounaniussuy RS-485 wayld
UBSAVENY RS-485 hay XBee tdud1nanalunisidausaseninung Arduino AU Aaneaa

Apasini fan1w 3.32

4.2

AN 3.32 UAAINITIDNUUULAZADINTT

Tosia3esldldih (1) 1Wunsgliindendefufundweseiosdinesliinidnea
wuul¥ans 1assIu RS-485 (2) (End Device) dadustiuiindmineveslingld daflmie
Hu Alatesidalus dlunsvhaudleiagldamhevesiinildoonundu wwdesdinisfingds
FumIUAL Arduino Ju UNO (3) lesandnluiiiedsdeyarmievedluliiildoonuudads
aolusaiasuAiifidodn XBee (4.1) (Router) Tnerund udnyayias Wi-Fi fis XBee Udos
ponuuazasadsteyarmag i Aldlusa XBee (4.2) (Routen fiaglndilofiozas
seteyaludinenfinmosiiovhnsuszananamarlniiifusinadesdise Tnedoyadile

[
a v Y a o

[y & ::4' ! ) o PV 1 g v a s PN )
iUiJ']UUQggJWQﬁN']EJLa‘ULﬂi@ﬂLLmaz@]'ﬂWi@ﬂJﬂUﬂqﬂuq817\'17‘]']‘1/]171%@33%@83 MIANU XBee 617

W Feanansasengleyalaiazvany  wsesdlimeinungaidunisdenisgunsalnimun

Tun1syinnsnegaey Aan1s1e 3.1
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M1319 3.1 $18n159UnTRIVavNA

31919 gunsal MUY
1 4 6
XBee Pro S2B %38 S2C
4 %4
2 q
3 4 e
UasAv8NY Arduino XBee
a 29U

UBIAIDISUILUU RS-485
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M1914 3.1 s1en159UnIainevun (fa)

518015 gunsal U
5 2 61
Adneadiwmesindin Ju DDS238-4W
1IN I
6 2 oy
7 29U
Uannag

Tunsvinisneaeuasuusgunsaloanidu 3 nqu
gunsaingy 1 9sLieusieng iuAduNIADs AININ 3.33 3.34 3.35 1AEAIUALNIY
TUsunsu Arduino IDE azviwiihiilu Coordinator dadudiisuduvesa3etie vn1sve-5u
4 L3 ! a 6 dy
AYEYaNYUNIAUNGY 2 UgUniainsu
1. XBee Pro S2B 1
2. WRIAIUAN Arduino UNO 1 14

3. UBSAYENY Arduino XBee 1 9u
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AW 3.33 gunsaliild

AN 3.35 UEAINTSITNABYBIRUNTAINGY 1

aunsalngu 2 asdudnasegszninendneaiiweswihiuaeuiiumes vimihidu
Y [ | Y ! oA oA = IS ¢ v o &
FINANADYIU-AIVDIATLINNGUN 1 LaznNauN 3 F99zURUNTAIAININ 3.36 ASU

1. XBee Pro 52C 1 ¢

2. WHIAIUAY Arduino UNO 1 Ui

3. UBSAYENY Arduino XBee 1 9u

AN 3.36 UAAINSITRNADYRIRUNTAINGN 2

28



| [y

Bﬂﬂimﬂam 3 3% Uﬁ%m@ﬁﬁL@]@ﬂWﬂ’] Fadulatgnaveansadng AULINI
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ansnsaseenl XBee vasngudl 3 shwithilfuldvis 2 wuu Ae Router u3e End device Al#

o
| Y

Feanduifu-dveunsdeyanngUnsainguil 2 nquilaslinineaiinesnihilegfanun
2 90 Hgunsal Aanm 3.37 il

1. XBee Pro S2B %nay 1 ¢
WHIAIUAN Arduino 1 UNO 9nas 1 b

Adnoatwasliill Ju DDS238-4W Ynay 1 6

S

UDIn8I5UTPUY RS-485 Yay 1 91
5. 67U 9V. geaz 1 Naw

6. Uannia yeag 1 ou

{
110V 5(60)A 50-60Hz
200V I(Olkmn!\thﬂ:H

e

AN 3.37 uanen1sitausavasgunsalngy 3

asun1shau laeisuangunsalngui 1 vinnsdervedeyaludigunsalngun 2

waznaud 2 agvihmsvigAvedeyaaingunsaingun 1 daludigunsalngun 3 Werve

v ] oA 13 1

VOIAAIUD 099 ‘lJﬂiﬁlJﬂ’ﬁll‘Vl 3 ﬂﬂ]%ﬁﬁﬂﬂiﬁU’JUlWﬂﬂ%IﬂﬂﬂUm’maﬂﬂimﬂalﬁ/l 2 LLav’e)‘lJﬂim
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NANA 2 ﬂ%ﬁwmiﬁw‘hﬁqﬁwayjawmEJIWﬂwlﬂé’qqﬂﬂimﬂzjw 1 uaziiledoyauniagunsal

=b_

nqul 1 wad Jeyataamiglniildlufssanusinguunitansvesiusunsy Arduino IDE

YUADURHDS
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Fansueuseaelnaunsavinlenanin 3.38

GND

edees seet

§ oY)

O @Y @

ceeve

AW 3.38 Wiring Diagram vasunsaingy 3

PAINTUYINNTVEULAAULIUTWATY Arduino IDE #9AW 3.39 LNayinN1SNAasenis

Su-detaya

_

#include <XBea.h>

$include "StringSplitter.h”

¥hRas xhes = XBea();

XBeeResponse response = XBesResponse();
ZDERxEcsponsc rx ZDExRosponsc () ;

Ffint num = 99;
wold setup() |
Serial.bagin (9800} ;

wbes . salSerial (Serial);

roid loop() |

fivesocond 5 * 1000UL:
long lastSampleTime 0 - tivesecond;

/4 initialize such that a reading is due the ftirst time through loopi
ned long now = mi11i5();

if {now - lastSampleTime »= fivesecond)
1

TastSamplaTime += (ivesacond;

uints t datal] = "C( IHATOR-H-MIND" ;

¥Doohddressod addrid Khechddressod (Ux00L13R200, 0xd40VAG3I3E) ;

M 3.39 uanslaanldlun1sdanisunenlauns Arduino
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3.5 nagaunsideulusduuusingg

TunsnaasunistdanuiimassaflasuanimesinidulSeuiou semning u1ns

[

a ¢ o .:4' v a s a1 ] Y] a I =~ Y]
AULMNDT NU NAVLLEAIUUNUIIDADUNILADT NN1U XBee 'J']mi\‘iﬂu‘wi@lil IG]EJ@JE‘ULL‘U‘UWQ

NN 3.40

AN 3.40 LASEUNYLUUNIY XBee AINANg

Ingn1snagaeuazldlusunsy Arduino IDE lunisaiuaussuudslunismageuay

yafuanuuiugnlundn lneazvinisnaaeuiu-deeya Wuseu sevay 20 A5

3.6 INN1SUUNNKaluNISNAFaU

iethdeyanliiuihlvinseiiiemdeasusely
3.7 aUHaLAZANINTI189Y

AATIZIHNAT L AINNITANVUTINTEMINUUNINTIAUUAIRDAN LM DS AN A UAIAILERS

UU Arduino IDE yinmsiUSeunasazasuna
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NaN1SALHUIY

Tuunilazuanmamstidunuildannismeass Tnsasuanmanuuiugluns
Su-detayanuu Point to Point Aan1skin1u XBee fanandwasuy Cluster Tree ABN1IHIY
XBee fananafsnsinga XBee AU Arduino iufnandlunsiu-dedeyarilddhonndeu
1Ana9 Arduino IDE Tnegsulusunsy Arduino Wagiiin1smaaaun1siu-deueatoya fanim

4.1 wag 4.2

AN 4.1 Uy Point to Point AN 4.2 LU Cluster Tree

Tnefvunglas 1 AoRdneailtnesivi uag (E) AaUosa Arduino NHn1SANRAY XBee
avmeh?du End Device lunssu-dedygramavifeuseiuianeaiinesiuin wag (C) Ao
U8$A Arduino N5In15@As1 XBee Mviut1fLdu Coordinator Tun1s5u-dedygrauay

a Y a ¢ ! = A = a W

WeusanunsuimesiianansAvuaann FeldlunisgrridaunuasidTguisuaniu
wtineeuufdneadines i d1u (R) Aoussa Arduino fiin15@nfs XBee Aiviminidu
Router Tunissu-dadgyayraldiludainanslunisiudsdoyasening XBee (Coordinator uax

[ v

End Device) 914 2 61 iaiiuszaglunssu-dededyaudeya



A I & 1 . . < a 1 % I Y o P
NSLTRUABLATEUNBWUY Point to Point LUUASIUONABLUURAIABAD LA8A1AUA LR

iy Coordinator wardnsniiadu Router %38 End Device Ale fan1n 4.3

AN 4.3 1A39UI8KUU Point to Point

nsfeusiawmsotnauuy Cluster Tree Junssudsdoyanuudiuniodee wu
A sieamsinseriu C ud C aglnaain A au A ldanunsadiaseriu C lalagnse uslilesannil B
985211319 A iU C flatiu Cluster Tree 914 B ilumilou dnaradiounisinsie (Repeater)

¥1I9 A AU C AN 4.4

AN 4.4 \39U78wUU Cluster Tree
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Tunsneasulnenseulansuluswnsy Arduino IDE 8Ulnanasuase Arduino ay

[
v [

dareduanun 3 lan @ 9azwUadulanved Coordinator , Router hag End Device

AININ 4.5 4.6 haz 4.7 lagfilan Coordinator a¢eUlnanaduasa Arduino 7% aus oy

Aawfmes diulAn Router 3wdUlnanauasna Arduino M9gseninana1suedndneaiiinos

lnlipeuiaweslun1ssu-dedoyaliatsuaslan End Device 9zdUlnanatuasn Arduino

MFousaiufInaalmos i

#include <XBee.h>
XBee xbee = XBee();
XBeeResponse response = XBeeResponse();
ZBRxResponse rx = ZBRxResponse();
int answer = 0;
void setup() {
Serial.begin(9600);
xbee.setSerial (Serial);

}
void loop() {

uint8_t data[] = "GIVE-ME-MESSAGE";

XBeeAddress64 addre4 = XBeeAddress64(@x00000000, 0xQQQOFFFF);
ZBTxRequest zbTx = ZBTxRequest(addr64, data, sizeof(data));
xbee . send(zbTx);

delay(500);
Yorrzirrrsririiiiiiirsrriiiiiiiiis
String sample;
xbee.readPacket();
if (xbee.getResponse().isAvailable()) {
Serial.println(xbee.getResponse().getApiIld());
if (xbee.getResponse().getApild() == ZB_RX_RESPONSE) {
xbee. getResponse().getZBRxResponse(rx);
for (int 1 = @; i < rx.getDataLength(Q); i++) {
sample += (char)rx.getData(i);
}
Serial.println("™\r\n " + sample + "\r\n");
1
}else if (xbee.getResponse().isError()) {
Serial.println("\r\m\r\n Wait... \r\n");
Serial.println(xbee.getResponse().getErrorCode());

}
delay(5000);
}

AN 4.5 Code of Coordinator

1d Address #ivzda (0x00000000,
0x0000FFFF) Ansi lannadafhswisaiule
Tasdsfids “GIVE-ME-MESSAGE”

AensfuAnaneaBuiisand Destination 284
#1fu wSadaniunuy Broadcasts Aaansnsuled
wazvinn1sune Packet #ila ldas ludauds Simple
iy Char Tag luntsieanuananaitananud
suls Simple

1A# Coordinator ¥4 UlA8NISAIAINS 99 DAIIUIN “GIVE-ME-MESSAGE” 1U¢4

XBee Nimualiiienszauly XBee MtudsAINABINIINTUNILAANAUUNTIBABNTINDS

' %
= aa

F9lundl XBee stiume fnvinntndu Router
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152014 Library XBee

#include <XBee.h>
XBee xbee = XBee(); wueuys i ludiuds “xbee”
| XBeeResponse response = XBeeResponse();
ZBRxResponse rx = ZBRxResponse(d;  —— \7 XbeeResponse
int answer =,  Xbeeresponse
void setup(Q) {
Serial.begin(9600@);
xbee.setSerial(Serial);
1
void loop() { ]
uint8_t data[] = "GIVE-ME-MESSAGE"; "
XBeeAddress64 addr64 - XBeeAddress64(0x00000000, Ox0OQQFFFF); [ 3w Destination fisaisly
ZBTxRequest zbTx = ZBTxRequest(addr64, data, sizeof(data));
xbee.send(zbTx);
delay(500); stinatl 1ecKs! v
VOIS VI A I i deysiianemaldugneiag 100% wiali)
String sample;
xbee.readPacket();

ledayafiazda “GIVE-ME-MESSAGE”
s luduls data

flu Packet fitlsznaudas 3 asinada fing)
Destination, #asa, Checksum (1a1l3as2980u

if (xpee.geFResponse().1sAvallab1e()) { . famssuanannneBuiidand Destination za4
§er1al -printlnCxbee. getRespor'lse() -getApild()); i w3adaniluuuy Broadcasts fisnansaiule
if (xbee.getResponse().getApild() == ZB_RX_RESPONSE) { uazinnsuns Packet fils laaslusauals Simple
xbee.gethsponse().getZBRxResponse(rx); . #iflu Char Taz lunsieanuankaiio LA
for (int i1 = @; 1 < rx.getDataLength(Q); i++) { il Simple
sample += (char)rx.getData(i);
1

Serial.println("\r\n " + sample + "\r\n");

1

telse if (xbee.getResponse().isError()) {
Serial.printlnC"\r\n\r\n Wait... \r\n");
Serial.println(xbee.getResponse().getErrorCode());

}
delay(5000);

AN 4.6 Code of Router

1éa Router iaududinanslunissu-dadoya Inan1s5uA19n End Device wa7

d1lude Coordinator Wi lULaAINAUUNTNDABUNILMADS
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#include <XBee.h>
#include <SoftwareSerial.h> //import SoftwareSerial library
#include <dds238.h> //import dds238 library
SoftwareSerial swSerdds238(12, 13); //config SoftwareSerial(rx->pinl2/tx->pinl3)>>swSerdds238(12,13);
dds238 dds238(swSerdds238, 9600, 8); //config dds238 >> (swSerdds238, 9600, 8);
XBee xbee = XBee();
XBeeResponse response = XBeeResponse();
ZBRxResponse rx = ZBRxResponse();
void setup() {
Serial.begin(9600);
xbee.setSerial(Serial);
pinMode(9, OUTPUT);
dds238.begin();
}
String convertFloatToString(float power){ // begin function
char pw[10];
String powerAsString;
// perform conversion
dtostrf(power,1,2,pw);
// create string object
powerAsString = String(pw);
return powerAsString;

} // end function 14 write_xbee fihudaus dataPW
[void write_xbee(String dataPW){

uint8_t pw_data[dataPW.lengthQJ; ldddaurs dataPW lusauds pw_data

or(int 1 = @; 1 < dataPW.leng 3 1+

pw_data[i] = (uint8_t)dataPW[i];

XBeeAddress64 addr64 — XBeeAddress44@x0013A200, 418DSSEA); }——— 521 Destination fivxdaly

ZBTxReq zbTx = ZBTxRequest(addrEd, pw_data, sizeof(pw_data));

xbee . send(zbTx); . 5 dir % G il 4 s
} // end function i]u Packet mhgnaumzvr 3 E)ll’Nﬂ? viaq I:?:;stmatlon.

Faya, Checksum (inlinsiapuindayaiivanama

void loopQ) { 163ugnéins 100% n3alii)

digitalWrite(9, HIGH);

String Total_pw;

float TOTAL_ACTIVE_ENERGY = dds238.readVal(dds238_TOTAL_ACTIVE_ENERGY, 1)/100;
Total_pw = convertFloatToString(TOTAL_ACTIVE_ENERGY);

String sample;
xbee.readPacket();

if (xbee.getResponse().isAvailable()) { ADNNTIVANININAIDUNTINTY Destination 289

o O - & =3 o v
Serial. println(xbee. getResponse() .getApiId()); ﬂ?u'l‘i maaqmtﬂuuuu_ B:oaficastsuna'm'ﬁniu'la
if (xbee.getResponse().getApild() == ZB_RX_RESPONSE) { uazrimsunz Packet #ile 1daalusuils Simple
xbee . getResponse() . getZBRxResponse(rx); fitlu Char Tag lunisienuansuanianue
for (int i = @; i < rx.getDatalLength(); i++) { #uus Simple
sample += (char)rx.getData(i);
}
erial.println le); v . v o
if (sample = "GIVE-ME-MESSAGE™{ o Saliie = AVEME Mﬁss‘t?? gy
write_xbee("Power unit from ROUTER : " + Total_pw + " kWh"); Power unit from Router : " ua lden Total_pw

ABAIY “kwh” asuu xbee
}else if (xbee.getResponse().isError()) {
Serial.println("Error reading packet. Error code: ");

Serial.println(xbee.getResponse().getErrorCode());

}
delay(100);

NN 4.7 Code of End Device

1A End Device agvi1aulagnissua1annndneaimnasinindsludsinals XBee 7

4

ity Router #8970t #na1s XBee Mty Router Aazdsdaualusia XBee

Y

Coordinator afaglnausasiuauuluswnsy Arduino IDE UUNLN90ADURADS LA
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4.1 MageuUsEansnM wvaINsiu-dedayaliang

nsnaasulunsazadedmiunisdstoyaaiusadualdvioly il o7iAe
Uszdvnmuesszuu lngagvadausy 2 LUURBWUU Point to Point 1Jun133u-dewasloya
1¥aneuuuiifiud Coordinator iU End Device wioaz1du Router Alddeazlsififanarsiidu
sewihsresiiuazuuy Cluster Tree Wunis¥u-defayalani Router Wusnansagsening

Coordinator fiu End Device lnglunisnaaeuwsiassuuuulunilesoun1snnaeagyinnisiu-

dateya 20 ATILAILAAINAMIUANTIN 4.1 Uz 4.2

M1914 4.1 MsnagaulsEansnwYen1sTu-dediagauuy Point to Point

sou | waulunisdadoya | waunsldsudaya Useansnw

GO G (Uositus)
1 20 20 100
2 20 20 100
3 20 20 100
4 20 20 100
5 20 20 100
6 20 20 100
7 20 20 100
8 20 20 100
9 20 20 100
10 20 20 100

LUUAABINTNAZOULUU Cluster Tree fl9nIW 4.8

175 m

m 175m

P End Device

AN 4.8 WUUINABINIINAG@DULUU Cluster Tree
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M1319 4.2 NMsnagaulsEanSawvesn1siu-dedayauuy Cluster Tree

sou | waulunsdedaya | Frwrunslisudeya Useansnw

G D) (Wasidud)
1 20 8 40
2 20 9 45
3 20 9 45
4 20 10 50
5 20 8 40
6 20 9 45
7 20 10 50
8 20 8 40
9 20 9 45
10 20 9 45

IINMTAATIRINUIINTTU-Ada3auuY Point to Point IUszdnsamlunisiu-de

daya 100 Wasidus J9ini1uuu Cluster Tree fidUszdnsanlunissu-dedoyaiiies

44.5 Wosidud IUszdnsamaaninilasnnlidessu-delayariudinarsitbmduany

wdgsanninlunisiu-dedeya

4.2 MaagauANiug1van1sTu-dedayalfane

ANSNAABUAINULLUEVINTAENISIUS UL BUANTR S UNUANN 9IRS I UunSalal Lo

T1AT1ENANMULLUGIV0958UU TAITNAFBUDY 2 WUUABLUY Point to Point WA¥WUY

Cluster Tree lnglun1svaaeuusazgunuulunilaseun1svaasiagiinnissu-dadaya 20 ASS

LALAAINARINANTIS 4.3 hay 4.4

M1314 4.3 Nsnagaulaiug1vansiu-dedayauuy Point to Point

AUIUNITNNADY (AS)

50U ANULLUE (Wasidud)
1 20 100
2 20 100
3 20 100
4 20 100
5 20 100
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15149 4.4 mswmaauu,aiuei’waaﬂﬁ%'u-da%'wawUU Cluster Tree

30U Sruaunsneaes (ASY) Auusiugn (Wasidud)
1 20 100
2 20 100
3 20 100
4 20 100
5 20 100

mﬂmﬁLmﬁzﬁwudwmm’mLL;Ju&Tﬂumi%’U—dw’Iayjaqu Point to Point WagLuu

Cluster Tree fmauusiugag 100 Wosidud

4.3 NMIMAFIUTTEZYRINSTU-dedayaliany
lun1snaaeusrerdyyiunssu-dedeyaiionisreziadglunisiu-dedoya Lite

ATILAANULNUEIUDITLUUIAEALYIINTNA@RUTINUA 10 AST Tz UIN1SNAdaUaanidy

2 WUUABLUY Point to Point kagkuy Cluster Tree @13150a5UNALARIANT1E 4.5 Lae 4.6

f1974 4.5 ﬂ"Ii‘VIﬂﬁ@UiSﬂS%@ﬂﬂﬂﬁ%’U-dﬂ{l’@%}aLLU‘U Point to Point

79U seyzdnyId (ng)

[EN

250
260
250

270
265
260
260
265
250
10 255

O | O N | O] | B VDN

sruzdgonany 258.5
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M1914 4.6 mswmaauszazmmms%’u-da%’aa&awU'U Cluster Tree

39U seezdyyIn (ng)

—_

350
340
350
355
345
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