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ABSTRACT
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In present, mobile phone is very important for everyone. Because of communication is very

important for everyone in social therefore we can see everyone who takes the mobile phone around

the world. In this project will present home automatic control system through mobile phone in short

message (SMS) which develop your comfort and life style .Aside of warning the other type such that

warning vehicle system, natural system and you can apply for take care of any pet. It can be as same

as care taker and security. However control system should be connected by signal cable. If signal

cable is damaged, it wills error. So we should select the suitable communication for environment at

home.
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Octet(s) Description

07 AUBTIVDY SMSC information

91 sUuuUYUAIRIE SMSC 91 NUIBDAAVHRLIBLLUAINA
(Intemational format)

6618361100F5 ianae SMSC Faeziuaugin 10 od nivble unsdl
MUAYITIUD dservice center AD +66816311005

0B ATNUEIVOIMINUALAA (0B = 11 #Itaw)

91 siunvesasvanedas 91 mnsduavminuuwUFINg
(Intemational format)

6618542899F4 wuvanofdstaaziduaugu 10 4y nibble Tunsd
Mnuiave1ueafid fio +66814582994 (iiped nibble 1A
Tinsuglidotwdas FidorsuudiSnanmeiiugas
aaeiilu 6618542899F4

00 TP-PID. Protocol identifier I3 diiife 00

08 TP-DCS. Data coding scheme. 08 fioidnswadennuuui 16
1A Unicode

0E TP-User-Data-Length. Length $1uaufasnysvasdonud

T
daluntine 14 &7

00700072006 FO06A 006500630074

TP-User-Data. 997114 project NAOUINTH 16 110 Unicode |

2.9 m3gavenu sMS Tunaglnua

»

Tuiifivzvesndaedni laems1d Tnuanay W 1§ umnuay +660814582994

AT + CMGF =0 (1fonfidglnua)

OK

AT+CMGS =27 (Reamydeianun 25 byte hisumy 00 agnihige)

>0001030B916618542899F600080COE020E2DOE 1 AOEO40E380E13 <ctrl-Z>



PDU meaning

Octet(s) Description

00 A7UYIVD9 SMSC Information 00 uwdalf s sMsc
Information Aufiuegmulunies (Unfindesiida sMs'd

31 SMSC nw"lum?mmjuﬁa)

01 First octet of the SMS-SUBMIT message.

00 TP-Message-Reference. The "00" value here lets the phone
sct the message reference number itself.

0B ANUENIVDIHINBAVRAQ (0B = 11 AuaY)

01 sUnIDve AaVHINAA 91 HINsBuAYHINBIL VA IND
(International format)
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MNUAI59V0945 Y AiD +66814582996 10T AU nibble
g1 linsugidnedodan FdleaduudSenmeiy
6618542899F4

00 TP-PID. Protocol identifier 1un38iiiAe 00

08 TP-DCS. Data coding scheme. 08 AmdnsHadenimuiuy
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0E TP-User-Data-Length. Length $1uuf10nY5903d0n 1

=; ) a‘ﬁyd o
yaalundife 14 a2

00700072006F006 A006500630074

TP-User-Data. 981714 project RIABUIINTHA 16 119

Unicode
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a g Y o @ ~ s @ A A
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P o
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: i

o [t i
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) * {

;
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MANUIN

1. sunsunldan
#include<reg51.h>
code unsigned char text1[11] = {'A",'T,+,'C",M,'G"'S','=,'2','7,0x0D} ;
code unsigned char text2[56] =
{0,0,0,1,/0,73"/0,/B',9/1'/6.'6/4',8.'0',/0,/4"/0.)6.'5"'F' 600", 0", 8" 0", E.'0,'0"'6' 10,0’
J6,'CL0N06, 0,0, T2, 00,'0°,6', D002, 1,00, 2 1 s alarm (PDU)
code unsigned char text3[1] = {Ox1A};
code unsigned char text4[10] = {'A",T'+,'C"'M,'G",'L",'=",'4",0x0D} ;
code unsigned char text5[10] = {'A",'T",+,'C','M",'G",'D",'=,'1",0x0D} ;
/funsigned char buffer[80];
unsigned char DATA;
unsigned char TEMP;
sbit RST = P36 ;
int o;
int ¢;
int a;
int b;
int d;
int s;
int t;
int wait;
int send = 0,
sbit swi = P170 ;
shit sw2 = P1°1 ;
sbit sw3 = P12 ;

sbit swd = P1°3 ;



sbitLl =P17°4;
sbitL2 =P175;
sbit L3 = P16 ;
sbit L4 =P1~7;

shit 10 =P270 ;

shit I1 = P27L ;

bit SEND REQ1 =0 ; // REQUIRE TO SEND
bit SEND REQ2=0;
bit SEND REQ3 =0;
bit SEND REQ4 =0
bit SEND REQ5=0;

void delay (unsigned int time) //delay time
{

char ij;

for (i=0;i<time;i++)

for (j=0;j<timeyj++);

void init_sio_interrupt{void)

ITo=1;
EX0=1;
IT1=1;
EXI=1;



TR1 =0;

TMOD=0x21;

TH1=0xFD;

TRI1=1;

SCON=0x50;
RI=0;

TI=0;

EA=];

ES=1;

PCON = 0x80;

void serial interrupt {void) interrupt 4

if (TI==1)
{
TI=0;
ilSEND REQ1==1) //CHECK SEND???
{
ifln<11)
{

SBUF = textl[n} ;
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n=n+1;

else
{
SEND REQ1 =0;
n=0;
}
}
else ifSEND REQ2 ==1) // CHECK SEND???
¢
ifin < 56)
{
SBUF = text2[n] ;
n=n+1i;
}
else
{
SEND REQ2=0;
n=_0;
}
}
else if SEND REQ3 =1) /1 CHECK SEND?7?
{
ifln<1)
{
SBUF = text3[n] ;
n=n+1;
}

else



{
SEND_REQ3 = 0;

n=10;

}
else if(SEND_REQ4 — 1)
{
ifln < 10)
t
SBUF = text4[n] ;
n=n+1;
'

else

{
SEND_REQ4 = 0;

n=0;

}
else ifSEND REQ5==1)
{
if(n < 10)
¢
SBUF = text5In] ;
n=n+1};
H

else

{// CHECK SEND???

// CHECK SEND?7??
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SEND REQ5 =0;

n={;

iflRI==1)
{
RI=0; //clear flag Rl
s=stl;
TEMP = SBUF; // READ DATA
if(TEMP =="B")
{

//SBUF = TEMP;

H
else iflt = 1)
{

if{s == 36)
{
iflTEMP == ‘1")
{
t=0;
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else ifflTEMP =="'0")
{

t=0;

d=0;

a=2;

b:

L3

else

}

else il TEMP = 'K")

{
ifl (s=37)&&(b == 1))
{



H
else ifl (>37)&& (bh=—10))

void ex0 _isr (void) interrupt 0

{
P1 = 0x00;

c=1;

}
void ex1_isr {void) interrupt 2

{
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SEND_REQ2 =1, // require to send

P! = 0xFF;
delay(100);

void main{)

{

P2 = OxFF;
init_sio_interrupt();
delay(200);
c=4;
while(1){
P1 = OxFF;
P2 = OxFF;
RST =0;
while( (c < 4) && (c >=1) }{

if(c=1)
{
SEND_REQ1 = 1; / require to send

TE=1;
P1=0xFF;
c=ctl;
delay(50);
while{wait < 100}{
P1=0xFF ;
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delay(50);
P1=0x00;
delay(50);
wait = wait+1;
}
wait = 0;
}
else if (c = 2)
{
SEND REQ2=1; // require to send

P1=0xFF,
c=ct+l1;

delay(50);

;
else if (¢ == 3)
{
SEND REQ3 = 1; // require to send

Pl = OxFF;

c=c+1;

delay(200);
delay(200);
delay(200),
delay(200);
delay(200);



delay(200);
delay(200),
delay(200);
delay(200);
delay(200);
delay(200);

while{c = 4)]
s=0;
P2 = OxFF;
SEND _REQ4 = 1; // require to send

delay{200),

P1 = 0xFF;
delay{200);
P1 =0x00;
delay{200);
P1 = OxFF ;
delay(200);
P1=0x00;
delay(200);
P1=0xFF;
delay(200);
P1=0x00;
delay(200);
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P1=0xFF;
delay(200});
Pl =0x00;
delay(200);
P1=0xFF ;
delay(200);
P1=0x00;
delay(200);
5=0;

}
/// RECEIVE 1 ///

while{ (c = 5) && (a=1) }{

SEND REQS = 1; // require to send

P1 = OxFF;
delay(50);
P1 = 0x00;
delay(50);
P1 = 0xFF;
delay(50);
P1 = 0x00;

delay{50);



P1 =0xEF,

P2 =0OxFE;
delay(200);
delay(200),

P2 = OxFF;

delay(200);
delay(200};
delay(200);
delay(200);
delay{(200);
delay(200};
delay(200);
delay(200);
delay(200);
delay(200};
delay(200);
delay(200});

delay(200);

/// RECEIVE 0 ///
while({c = 5) && (a == 2))}

SEND _REQS5 = 1; // require to send
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c=4;

a=0;

b=0;
d=0;

P1 = 0xFF;
delay(50);
P1 =0x00;
delay(50};
P1 = OxFF;
delay(50};
P1=0x00;
delay(50);
P1 = 0xDF;

P2 = 0xFD;
delay(200);
delay(200};

P2 = 0OxFF;

delay(200);
delay(200);
delay(200);
detay(200);
delay(200};
delay(200);
delay(200};
delay(200),
delay(200};
delay(200};
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delay(200);
delay(200);
delay(200);

}
while(c — 6){

SEND_REQS5 = 1; // require to send

c=4;
a=0;
b=0,;
d=0;
P2 = OxFF;
P1 = OxFF;
delay(50);
P1 = 0x00;,
delay(50);
Pl = OxFF;
delay(50);
P1 = 0x00;
delay(50);
P1 = 0x00;
delay(200);
delay(200);
delay(200);
delay(200);
delay(200);
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delay(200);
delay(200);
delay(200),
delay(200);
delay(200);
delay(200);
delay(200),
delay(200);

e e 9 9 e e e oy e ol e e e K e e e K- e e e e e e 3 e g e e e e e e i o ol e d o e dede ke

#include<reg51.h>

unsigned char text1[3] = {0x53,0x57,0x31} ;
unsigned char text2[3] = {0x53,0x57,0x32} ;
unsigned char text3[3] = {0x53,0x57,0x33} ;
unsigned char text4{3] = {0x53,0x57,0x34} ;
unsigned char LED1{3] = {'A'} ;
unsigned char LED2[3] = {'B'} ;
unsigned char LED3[3] = {'C'} ;
unsigned char LED4[3] = {'D'} ;
unsigned char LED5[3] = {'E'} ;
unsigned char LED6[3] = {'F'} ;

unsigned char DATA;

unsigned char TEMP;
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sbit RST = P376 ;

int n;

shit swl =P170 ;
sbit sw2 = P11 ;
shit sw3 = P12 ;

sbit sw4 = P1"3 ;

sbit L1 =P174;
sbit L2 =P1°5;
sbit L3 =P176;

shit 14 =P1+7;

bit SEND_REQI1 = 0 ; // REQUIRE TO SEND

bit SEND REQ2 =0,
bit SEND REQ3=0;
bit SEND REQ4=0;
bit SEND REQ5=0;
bit SEND REQ6=0;
void delay (unsigned int time)
{
char ij;
for (1=0;i<time;i++)

for (=0;j<timejj++);

void init_sio interrupt(void)

//delay time



Imo=1;
EX0=1;
IT1=1;

EX1=1;

TR1 =0;

TMOD=0x21;

TH1=0xFD;

TRI=1;

SCON=0x50;
RI=0;
TI=0;
EA=1;
ES=1;
'

void serial_interrupt (void) interrupt 4

if (T1==1)

{
TI=0:
if(SEND_REQI1 ==1) // CHECK SEND???
¢



ifln<1)

SBUF = LEDI1[n] ;
n=n+1;
}
else
i
SEND_REQ1 =0;
n={;
}
}
eise iflfSEND_REQ2 == 1)
{
ifln<1)
{
SBUF = LED2[n] ;
n=n+};
}
else
{
SEND REQ2 =0;
n=10
}
}
clse if(SEND_REQ3 ==1)
{
ifln< 1)
{

// CHECK SEND???

// CHECK SEND???
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SBUF = LED3[n] ;
n=n+1;
}
else
{
SEND REQ3 = 0;
n=10;
}
}
¢lse ifSEND_REQ4 —1)
{
ifin<1)
{
SBUF = LED4[n] ;
n=n+1;
}
else
{
SEND REQ4=10;
n=0;
}
}
else if{SEND REQ5=1)
{
iftn<1)
¢
SBUF = LED5(n] ;
n=n+1;

}

// CHECK SEND?7?

// CHECK. SEND?77?
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else
t
SEND REQ5=0;
n=10;
}
:
else ifSEND REQ6 == 1)
{
ifln<1)
{
SBUF = LED6([n] ;
n=n+1;
}
else
{
SEND REQ6=0;
n=0;

}

if(RI==1)
{
RI =0; // clear flag RI
TEMP = SBUF; // READ DATA
if(TEMP =="1")
{

// CHECK SEND???
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P1 = 0xEF ;
delay(50);

!
else iflTEMP — '2*)

{

P1 = 0xDF ;

delay(50);

H
else il TEMP =="3')
{

P1 =0xBF ;

delay(50);

j
else il TEMP == '4')

{

P1=07F;
delay(50);

1
else il TEMP =="'5")
{

P1=0x0F ;
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P2 =0xFE ;
delay(200),

delay(200);

P1=0xFF;

void ex0_isr (void) interrupt ¢
{
SEND REQS = 1; // require to send
TI=1;
P1=0x0F;
delay(100);

;

void ex1_isr (void) interrupt 2

{

SEND_REQ6 = 1; // require to send
TI=1;

P1 =0xFF;

delay(100);
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void main()

{

init_sio_interrupt();
P2 = OxFF;
P1 = OxFF;
delay(200);
delay(200);
delay(200);
delay(200);
delay(200);
delay(200);
delay(200);
delay{200},
delay(200);
delay(200);
while(1)

{

P2 = OxFF;

RST =10,

SEND REQI = 1; // require to send
TI=1,;

delay(200);

delay(200);

SEND REQ2 = 1; // require to send

delay(200),
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delay(200);

SEND REQ3 = 1; // require to send
TI=1;

delay(200);

delay(200);

SEND REQ4 =1; // require to send

delay(200);
delay(200);

iflswl =0)

//DATA = 0x41;

SEND REQI = 1; // require to send

//P1 = OxEF ;
delay(50);

}
else if (sw2 =— ()
{
/IDATA = 0x42;

SEND REQ2 =1; // require to send

//P1 = 0xDF ;
delay(50);
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}
else if (sw3 == Q)
{
//DATA = 0x43;
SEND_REQ3 = 1; // require to send
TI=1;
//P1 =0xBF ;
delay(50);

}
else if (sw4 =0)
{
//DATA = 0x44;
SEND_REQ4 = 1; // require to send
TI=1;
/P1=0xT7F ;
delay(50);
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#include<reg51.h>

unsigned char text1[3] = {0x53,0x57,0x31} ;
unsigned char text2[3] = {0x53,0x57,0x32} ;
unsigned char text3[3] = {0x53,0x57,0x33} ;
unsigned char text4[3] = {0x53,0x57,0x34} ;
unsigned char LED1[3] = {'1'} ;
unsigned char LED2[3]={'2"} ;
unsigned char LED3[3] = {"3'} ;
unsigned char LED4[3] = {'4'} ;
unsigned char LED5[3] = {'5'} ;
unsigned char LED6[3] = {'6'} ;

unsigned char DATA;

unsigned char TEMP;

sbit RST =P346 ;

int n;

sbit swl =P170 ;
shitsw2 =P1~1 ;
sbhit sw3 =P1"2 ;

sbit swd4 = P113 ;

sbitLl =P1"4;
shitL2 =P1"5,;
sbitL3 =P176;

sbit L4 =P147;



bit SEND_REQ! = 0 ; // REQUIRE TO SEND
bit SEND REQ2=0:
bit SEND REQ3 =0
bit SEND REQ4=0;
bit SEND REQ5 =0 ;
bit SEND REQ6=10;

void delay (unsigned int time)
{

chari;

for (i=0;i<time;i++}

for (j=0;j<time;j++};

void init_sio_interrupt(void)

ITO=1;
EX0=1;
IT1 =1;

EX1=1;

TR1 =0;
TMOD=0x21;

//delay time
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TH1=0xFD;

TR1=1;

SCON=0x50;
RI=0;
TI=0;
EA=1;
ES=1;
}

void serial_interrupt (void) interrupt 4

if (TI==1)
t
TI=0;
iflSEND REQI==1) // CHECK SEND?7??
{
iffln < 1)
{

SBUF = LEDI[n] ;
n=n+l;
;

else

{
SEND_REQI = 0;

n=10;
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;
else iffSEND_REQ2 == 1) /{ CHECK SEND??7?
{
ifln<1)
t
SBUF = LED2[n] ;
n=n+1;
}
clse
{
SEND_REQ2 =0;
n=10;
}
}
¢lse if(SEND REQ3 ==1) /f CHECK SEND?7?
{
ifln<1)
{
SBUF = LED3[n) ;
n=n+l;
}
else
{
SEND_REQ3 - 0;
n=0;
i
i
else iflSEND REQ4 == 1) /f CHECK SEND?7?



{
ifln<1)
{
SBUF = LEDM[n] ;
n=n+1;
!
clse
{
SEND REQ4 =0;
n=0;
}
}
else if(SEND_REQ5==1) // CHECK SEND?77?
{
ifin<1)
{
SBUF = LED5[n] ;
n=n+1;
i
else
{
SEND REQS =0;
n=10;
'
}
else if[SEND_REQ6 == 1) /{ CHECK SEND???
i
ifln<1)
(



SBUF = LED6[n] ;
n=n+tl;

}

else

{

SEND REQ6=0;
n=20;

}

if(RI==1)
{
RI=10; // clear flag RI
TEMP = SBUF; // READ DATA
iflTEMP =="A")
{
P1 =0xEF;

delay(50);

}
else ifTEMP —'B')
{

P1 =0xDF;
delay(50);



}
else il TEMP =—"'C")

{

P1 - 0xBF;

delay(50);

}
else iff TEMP =="D")

{

P1=07F;
delay(50);

else ilTEMP =="E')
{

P1 =0x0F ;
P2 = OxFF;

delay(50);

}
else ilTEMP = 'F')
{

P} = OxFF;

P2 = 0x00;
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delay(50);

;
}

void ex0_isr (void) interrupt 0

{
SEND REQS5 = 1; // require to send
TI=1;
P1 =0x0F ;

delay(100);

}

void ex1_isr (void) interrupt 2

{

SEND REQ6 = 1, // require to send

P1 = 0xFF ;

delay(100);

void main()

{

init_sio_interrupt();

P1 = OxFF;
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P2 = 0x00;
delay(200};
delay(200);
delay(200),
delay(200);
delay(200};
delay{200);
delay(200);
delay(200);
delay(200);
delay(200);
delay(200};
while(1)

{

while(swl == 1)
¢
RST=0;
SEND REQI! = 1; // require to send

delay{200);

delay(200};

SEND REQ2 = 1; // require to send
TI=1;

delay(200);

delay(200);

SEND _REQ3 = 1; // require to send

delay(200);
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delay(200);

SEND_REQ4 = I; // require 1o send
TI=1,

delay{(200);

delay(200);

¢

iflswl ==0)
{
//DATA = 0x41,
SEND_REQ5 = 1, // require to send
TI=1;
//P1 = OxEF ;
delay(50);
l
eise if (sw2 ==0)
{

//DATA = 0x42;
SEND REQ2 = 1; // require to send

//P1=0xDF
delay(50);

}
else if (sw3 ==0)
{
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il

/DATA = 0x43;

SEND REQ3 = 1; // require to send
TI=1;

//P1 =0xBF ;

delay(50);

}
else if (sw4 =—= ()
{
//DATA = 0x44;
SEND REQ4 = 1; // require to send
TI=1;
/P11 =0xT7F ;

delay(50);
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2. 11319914 RF Module Y83 MaxStream (185 XBP24-AWI-001

Coordinator/ End Device Setup and Operation

o . =] o ¥
Smuald Module 154 Coordinator Tan1s set #1510805 CE 1390 “1” nag set Ty

End Device CE=0

Coordinator Power-up

iy

159119149849 Coordinator §AAILANIABAITI A2 (Coordinator Association ) Al
1. Check #1515itAD3 A2-Reassign_PAN ID Flag

Set (bit 0=1) coordinator TMsUdeEMIFs Active Scan A9z 11iF0N 1 Channel
{5} Efaﬁ‘l’ﬁ:”ﬁ Beacon Request i3 Broadcast address (OxFEFF) 11a2 Broadcast PAN 1D
(OXFFFF) 13 Coordinator #1IUMsuLuAing Channel gnfmualaswmisiiiaed sp
(Scan Duration) ({}D¥AIIAY Active Scan 924800 Channel 83 Hazdq Beacon Request 30
afy nssuaunsilsziwenlostunsziy Channdl Wanuagn Scan aiwidy W
wunsEia 5 PAN gnfununda 1o Active Scan Fomadadunds wai 1észneudy
list Y99 PAN ID 102 Channel nezgni$lumsimua PAN D iilwendnueils
Coordinator A21v3) Wisliwe? 1D vxgnaad1 ¥ drduluganulurasin Active Scan 80
lumilams Set Wis1iimed 1D (PAN ID) 32gnUpdate 11l PAN ID #hinsromy

Set (bit 0=0) coordinator 9ZIAVINIF Set ID VDIAUDI Active Scan ‘ﬂzkllif‘]ﬂ

ANUUMS
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Check W1514ilA03 A2-Reassign-Channel Flag(bit 1)

Set (bit 1=1) — coordinator N RYL Energy Scan “?iilzlaﬂﬂ Channel 1182 Scan
energy UM Channel $2902171 Scan energylfu gnfmualasnisdmes SD(Scan
Duretion) l,ﬂiﬂ Scan energy 14 Channei Lﬁg%ﬁuuiﬁllﬁi Energy Scan 92190 Channel
faliluazi3y Scan channel Wi n3zwIumMsizietdeiiowunssie Channel
Fanun gn Scan muanda

(ile Encrgy Scan m%‘ﬂi?’uatinmusnfuﬁ"l fi1 Energy Ja5AYULAAS Channel ﬁgn
1$61mun Channel fifl Energy Yioufigafignasiomy Fnfunaves Encrgy Scan iz

Active Scan (idudumsiaTeduuda) gnl¥lunisul Chamnel iANGA AR Channel AT

[
=

energy Vioug@ 1jolden Channel RangalALA2 Amsliined CH(Channe)92Qn Update
) »
1 Channel T

Set (bit 1=0) Energy Scan 'lu'gnﬁuﬁums

Start Coordinator
Coordinator 9% Start YW CH(channel ) W13 1iAo3 PAN ID uag ID {Parameter) ﬁ
gnizy Hedadanuiignidonnudunsuf 1 uaz 2 Coordinator 920Ygy M 1H End Device

. @ . -~ 4 A .
@150 Association 1Ll Coordinator If §1M15151A835 A2 “Allow Association” flag QN Set

Coordinator Modification
A ., = w a o -
149  Coordinator start 13 Uﬂiﬂﬂlig'«l WS wmes ID, CH, MY HIo A2

(Reassign_Channcl¥30Reassign_PAN ID bit) linasgnnlae

End device Power-up

) »
End device Power-up Qﬂﬂ’lUﬂuIﬁUmﬁd Al (End Device Association) A43l

Check W1515AB7 Al — AutoAssociation Bit

Set (bit2 = 1) End device YWY associate N1 Coordinator
Set (bit2 = 0) End device w2 laineeny associate iU Coordinator

End device 9xAUTUMT 1Ay W15 1inoF ID,CH (ag MY Y04f151U184



74

2. Discover Coordinator (ﬁ’ 1 Auto-Associate Bit Set}

End device 1ilunNalAINA Active Scan 19tADA Channel azaaMdq Beacon
Request ]l‘lji‘fﬁ Broadcast address (0OxFFFF) (38710 End device i Scan frualay
W15151AD3 SD 1{ONUAIIATUY Channel 11U Active Scan 921890 Channel DU UaZIZ

1] > * x [ >
f1d9 Beacon Request B3 n3zusumsiduiiuaeiiioanunszie Channel Mavuagn
a el o -1 . da & =
Scan 13 IAMTOIUATZNG 5 PAN gnAunuudy (ifo Active Scan 1a59dunIHaf Idvz
. 4 n
15znoUAIY list 483 PAN ID 1183 Channel Ngnifiliansiany PAN udd
= . A A . o/ = '
End device 921890 Coordinator IWBVI9Z Associate numu'nnmﬂ‘ﬂuAl

parameter “Reassign-PAN ID” 110Y “Reassign-Channel” flag;

Reassign PAN ID Bit set (bit0=1) End device 814739 Associate NI PAN ﬁ

any ID value

Reassign PAN ID Bit set (bit0=0) End device 9¢ associate il PAN ‘ﬁ set ID 1Aasafnuns
set ID U849 End device

Reassign_Channel Bit set (bit1=1) End device 211150 Associate i) PAN ﬁ

any CH value

Reassign_Channel Bit set (bit1=0) End device 9% Associate il PAN ﬁ set CH 1asany

M3 set CH 993 End device

i A = L. e e . '
End device 921780 PAN #1 Transmission N1 waNga 61 Coordinator 14gnAiuny End
=

device 92191¢ Slcep Mode (Fa1aon 157201037 SM) H3ONEIWI Association
3. Associate to Valid Coordinator
({Jo Coordinator AN End device 919 Association Request lil#a Coordinator

LAz T0Association Confirmation ﬁgﬂﬁaﬂ‘l‘iﬂﬂ Coordinator 11?‘&]1%% Confirmation uﬁa

End device 92§ 0 Associate
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4. End device Changes 1§10 End device associate &7

mafdoumsiimes ALID, w5a CH dzilumal¥ End device ldleuise
associate DAY Restart NIZUIUNIT Association 51 End device 'lﬁ'lﬁﬁuﬁums Associate

M AL N30 1915 1082 B0RYDIN N LRANAIAINNISARAD

XBee Addressing

1N RF Data packet ‘ﬁlgﬂff 19z152nou 1A Source Address HAZ Destination Address U
AUV RF Module conform A1y IEEE 802.15.4 UA% support ¥4 16-bit address 1A% 64-bit
address

64-bit address QAMIHUALIYA Factory Az 01I08 WA WM SL (Serial Number Low)
18y SH(Serial Number High) 16-bit address ﬁmg N configure 1111 Manual A MY (16-bit-

network address) 1114 OXFFEF %30 OXFFFE Module 9314 64-bit address 111 Source address

- 714 Packet LU1116-bit addressing : set parameter DL(Destination Address Low) 141U Parameter
YD1 MY U082 Set parameter DH{Destination Address High) il «0”
- 814 Packet 111111 64-bit addressing : set Destination Address {DL+DH) A i1 Source

Address (SL+SH) 999 Destination module fauls

Unicast Mode

RF Module 93A1H1M 3 14 Unicast Mode Tuvmzn Tugadisuda ACK
(acknowledgement) 483 RF packet vll]ﬁdﬁilﬁq {transmitter) 51'111@31957121? \‘I'h.i%"l_l ACK 92814 Packet

v =] c;‘/‘ w @
Tnriauaa 3 afs nTesunsene ACK griuuda
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- short 16-bit addresses

Module 1015014 16-bit addresses 111 Source Address 1auM3 Set (MY<OxFFFE)
M7 Set parameter DH {DH=0} 9% Configure Destination Address 11?1’!%14 16-bit address
(if DL< OxFFFE) §1%51 2 Tugahifanoiul¥ short address Destination Address Y99 Tugadids

2z ud 1 1801 Parameter MY ¥094351)
- long 64-bit addresses

Serial number (SL+SH) Y84 RF Module & mﬁnﬁﬁﬂu 64-bit source address l.id}ﬂ Parameter
MY (16-bit source address) §f Disable (MY = OxFFFF ‘H?BOXFFFE)
Source address Y03 Module 924N Set Ty 64-bit address ﬁtﬁu'l"ﬂu Parameter SH LAz SL

.lfiﬂ End device associate fill Coordinator MY 484 End device 50N Set 11} OXFEFE lf'lif)
Enable 64-bit address 1A8 64-bit address 493 Module i]:gﬂlﬁ‘l]"]'lﬂu Parameter SH L1aZ SL WA%EJ
a4 Packet 111% Module ‘If‘l.l Destination Address (DL+DH) UuTUQE‘Iﬁ’Jﬂ'Q wwhoudiuldn

serial number address (SL+SH) ‘IJENTNQQFT’J‘EW 1
Broadcast Mode

(ifo Modute #fiums 1y Broadcast Mode  TavTugaiaiues ids ACK uag Tugadads
92 l1ida Packet iniioulunsfivnd Unicast Mode

Lfiﬂﬂ' 1 Broadcast packet 1483 Module %ﬁﬁljﬂﬁlm 16-bit H3D 64-bit address
Set address 1/a1M19983 Module #afitanafantadede il

#1081 Network Configuration (Module Wanualu Network )

- DL(Destination Low address} = 0x0000FFFF

- DH(Destination High address) = 0x00000000 {default value)
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Address gﬂmﬁ‘uﬂ%’lﬂ 11 Parameter DH(Destination Address High) 182 DL(Destination Address
Low) Source Address uﬂ:’fﬂ?ﬂ Destination Address 92152n01A 30 16-bit HIB 64-bit Address

-Direct and Indirect Transmission

Ao ay -

135M3 2 s Tumsdadoya

- Direct Transmission : ‘ﬁ’ﬂy‘nﬁlzgﬂﬂf alaensa 1181 Destination Address set SP=0

o > 4 ‘

- Indirect Transmission : Packet gnaasuilunamianuanilamunm uazezgnaaly
Destination module (Source Address — Destination Address)mtl‘ﬂﬁilﬁ Destination module
foavadoya

= :5’ 14 : 9 :

Indirect transmission IAAYUUY Coordinator 1144 $1 Tnuananualu Network 1ﬂ‘u End
device 929111 Direct transmission  Indircet transmission ﬂ:@ﬂi%&ﬁﬂiﬁuﬂh'ﬁﬂﬁﬁd packet fla
sleeping node 1
~CCA (Clear Channel Assessment)

CCA g Perform 11U Channel AfMua'ly &1 Channel wugnidiite mansmission 113
Detect energy UH Channel Qﬂlﬂ?tlmﬁtmﬁ‘ljﬁ'l Parameter CA{Clear Channel Assessment) 61 Detect

energy #N71 A19D4 Parameter CA packet ﬂa"[ligﬂﬁﬁ
-Acknowledgement
#1715 Transmission 1319 Broadcast message Tat Modute vz 3t Acknowledgement

97 Destination node &1 Acknowledgement 'll.igﬂ‘}' vl Packet ﬁ]zgndanﬁumﬂn'h 3y &

»
a ) g o R el . :‘
Acknowledgement 8311ign31 #&1910 Transmisison NIHWA ACK failure 93guansl¥iviy

Sleep Mode

- Sleep_RQ (pin 9) N assert (= “17)

- Module 811 Idle Mode (11fin135% - Myds) Amualay Parameter ST
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Pin Doze (SM = 2)

- Pin/Host Controlled
- Typical power-down current : < 50 pA

- Wake-up time : 2 msecc

LY 1 o A o t
Pin Doze Mode UANDUAY Pin Hibernate Mode ﬂfJ'N'l‘i A1 Pin Doze 92AULTINININS
Power consumption AN

115h921/gn Module 910M5 Sleep 11 Pin Hibernate Mode (Sieep_RQ = 0) Module 92AU

' + . - A 4 y X )
ii10 SleepRQ 9 Set 1111 “0” uaznioufvzdaniofu tife CTS 11 Low 1fio Module AUAY Pin

o Set 1 “0” Wurmesatiostiga 2 byte times 183910 CTS {u Low

Cyclic Sleep Modes

clic Sleep Mode (SM =4

- Typical power-down current : < 50 pA

- Wake-up time : 2 msec

Cyclic Slecp Modes ‘ilz’ﬂ‘lgﬂ”l“lﬂalﬁ Module check RF data l‘ﬂuﬁh\ﬂlﬁﬂ Parameter SM
Set 1flu “4” Module ﬂzgnﬁﬂﬁﬁﬁ’ummfmzﬁu 1ndaselafin iRons29aeu il Data 910
Module configure l‘:L‘]‘u Cyclic Sleep Coordinator (SM=0 , CE=1)

Cyclic sleep Remote 92814 Poll Request 118 Coordinator ﬁlu‘li’.lxlnﬂ‘lﬁﬁ\lfiﬂﬂﬂ Parameter
SP (Cyclic Sleep Peried) Coordinator a4 Any queued data address 11/é1 Remote ﬁatfu"lunm
M35 Poll Request

&1l Data Mivzdali Remote 811 Queue Coordinator 92 haida Data 118 Remote 92
&1 11/#1 Steep mode 1 Queued data gnaanduliléia Remote 1o Remote nzﬁamﬁmﬁawqm

7 fims@adpiuIUNTZNI ST(Time before sleep) HUAIIA
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Cyclic Sleep Mode with Pin Wake-up (SM = 5)

14 Mode #1114M31gn Remote AUDYlUNAGE RF interface 30 Ta0TH Sleep RQ 1ilu
“0”

o @ = 1 N ar 1 = - . o
Cyclic Sleep Mode wwiinudannanidhedu (Cyclic sleep Remote) fuendinudunfe pin #

ANUMSAULDY Remote module TAb Module 9sfudle CTS i Low Tuvazinoufiezdimse
fu

Activity 92 Reset ST(Time before sleep) a1 Modute Savzndulindumendaind il
Activity T33933021981904 ST 1ife Module AutWBNATa (A0 1Ay Pin) WBNIIN Pin activity

QRINNINY Module 9$NAUT Sleep Mode AN ST time AMNUAYDIANIULYDA Pin
Cyclic Sleep Coordinator (SM =6

- Typical current = Receive current

- Always awake

Module ﬂzﬂi;]ﬂ Remote ﬁﬁﬁm]é (Cyclic Sleep) Coordinator 92HUDUTY Message address
11653 16-bit 30 64-bit address a2 AR 1M Buffer 9un521a Remote Autiazaa Poll request
Message Tudalaonsa (buffer LD request ) gﬂl?ﬂﬂ “Indirect messages™ Coordinator BRI
Indirect message 1M 1 AT 2.5 times MULAIUMIHAVIAASTRY Paremeter SP(Cyclic Sleep

£ @ A
Mode) %A1 SP 483 Coordinator 173900 set THATINUAN 1911 remote

f111% AT Command
“AT" ASCII Space Parameter + Carriage

Prefix Command + {Optional) + (Optional, HEX}) Return

Example: ATDL 1F<CR>

1¥Y 91UATNUN ATDL enter <0>

ulAoun’ WU ATDL 02 enter <OK>



m3oen AT Command

51491 AT Command

- i1 Tmel¥van GT+CC+GT

" v
GT fonafiez ¥ check 11us9aviu LudA 28 nus ladnaunmia Buffer voaXBee

A A lAA A 2-0x0CE4 [* 1 ms]  default 0x3E8 (1000 §1410 Q& 1 ms 19 1 sec)
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cc flodsnus 3 Mlddmimd AT Command gndmua13nAesliud 3 A2lul sec

a & ' A
fnua'lARaA 0-0xFF  default 0x2B (IASDINNY + )

115000 AT Command

- Auto 900 laon1sgammuai1 CT 13 Amur1&@ud default 2-OxFFFE [* 100 ms)

0x64 (100 §1%10 84 100 ms 14 10 sec )

-] PR
- ponoe 1§ CN Nzoon AT Command Huf

83110fMF9 AT Command

(3X{Bee-PRO)

AT Description Parameter Default
Command Range
. Yo o 4 A 4 LI .
Write : 1¥f1dstiionumn1a199a914 non-volatile - -
WR memory
4 44 \ . :
- iNeNiilognresetfiiparameter A13q 92 Tuv Tl
Restore Defaults : 1917 35WoAua1de ault - -
RE parameter AN 1 ndumodule (factory default
parameter)
) ¥
Software Reset : 198 1dsiliWoreset Fi”lparameter - -
] »
FR aslist M FouRN IR
. o a4 :
Channel : 15fMa33110 set/read A1 operating 0x0B - Ox1A |  0xOC (12d)
CH channel 10 1§ lumswoudniunIoly Network | (XBee) 0x0C
-0x17
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PAN ID : 1¥819311W0 sct/read A1 PAN ID 1o 14

0 - OxFFFF 0x3332
ID Tumsigendatiunoly Network (13106d)
Destination Address High : ¥ndaiitite sevread 0- 0
DH #1 Destination Address High(32 bit) tNe141ums | OXFFFFFFFF
\Feurofunelu Network
Destination Address Low : 1%?11&0{’&"11‘!&8 set/read 0- 0
DL 1 Destination Address Low (32 bit) 1@ 191ums | OXFEEFFFFF
Founpmuniolu Network
16-bit Network Address : 14f1diliie sevread 0 - OXFFFF 0
MY M1 16-bit Network Address 1o 14 lunsiFoune
AUMYTU Network
Serial Number High : read 1 Serial Number High 0- Factory-set
SH (64 bit) AR aAR Factory OXFFFFFFFF
[read-only]
Serial Number Low : read 11 Serial Number Low 0- Factory-set
SL (64 bit) Aunduei Factory OxFFFFFFFF
[read-only]
Coordinator Enable : set/read the coordinator 0-1 0
CE setting 0 =End
Device

1=

Coordinator
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AT

Command

Description

Parameter

Range

Default

Al

End device Association: set/read End device
association option

bit 0 - ReassignPanID

0 - Will only associate with Coordinator operating
on PAN 1D that matches module ID

1 - May associate with Coordinator operating on
any PAN ID

bit 1 - ReassignChannel

0 - Will only associate with Coordinator operating
on matching CH Channel setting

1 - May associate with Coordinator operating on
any Channel

bit 2 - AutoAssociate

0 - Device will not attempt Association

1 - Device attempts Association until success Note:
This bit is used only for Non-Beacon systems. End
Devices in Beacon-enabled system must always
associate to a Coordinator

bit 3 - PollCoordOnPinWake

0 - Pin Wake will not poll the Coordinator for
indirect (pending) data

1 - Pin Wake will send Poll Request to Coordinator
to extract any pending data

bits 4 - 7 are reserved

0 - OxOF

[bitfield]

A2

Coordinator Association. Set/Read Coordinator
association options.

bit O - ReassignPanID

0-7
[bitfield]
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0 - Coordinator will not perform Active Scan to
locate available PAN ID. It will operate on ID
(PAN ID).

1 - Coordinator will perform Active Scan to
determine an available ID (PAN ID). If a PAN ID
conflict is found, the ID parameter will change. bit
1 - ReassignChannel

0 - Coordinator will not perform Energy Scan to
determine free channel. It will operate on the
channel determined by the CH parameter.

1 - Coordinator will perform Energy Scan to find a
free channel, then operate on that channel.

bit 2 - AllowAssociation

0 - Coordinator will not allow any devices to

associate to it.

1 - Coordinator will atlow devices to associate to it.

bits 3 - 7 are reserved

AT Description Parameter Default
Command Range
Sleep Mode: 0-5 0
SM 0 = No Sleep

1 = Pin Hibernate

2 = Pin Doze

3 = Reserved

4 = Cyclic sleep remote

5 = Cyclic sleep remote w/ pin wake-up

6 = [Sleep Coordinator] for backwards
compatibility w/ v1.x6 only; otherwise, use CE

command.
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| Time before Sieep:(uvaratnenntadig sieep | 1 - OXFFFF 0x1388

ST mode Taethiimsds-SuRatusziumsreset i {x 1 ms] (5000d)

ST WG uduIni

Cyelic Sleep Period : 1u313081909M5HEVES | 0- 0x68B0 0
SP wAudnfmmnmitimuaBise) [x 10 ms]

Command Mode Timeout. Set/Read the period of | 2 - OxFFFF 0x64 (100d)
CT inactivity (no valid commands received) after [x 100 ms]

which the RF module automatically exits AT

Command Mode and returns to Idle Mode.

Exit Command Mode. Explicitly exit the module - -
CN from AT Command Mode.

Guard Times. Set required period of silence before | 2 - 0x0CE4 | 0x3ES8 (1000d)
GT and after the Command Sequence Characters of the [x 1 ms)

AT Command Mode Sequence (GT+ CC + GT).

The period of silence is used to prevent inadvertent

entrance into AT Command Mode.

Command Sequence Character. Set/Read the G- OxFF 0x2B
cC ASCII character value to be used between Guard (*+> ASCID)

Times of the AT Command Mode Sequence
(GTHCC+GT). The AT Command Mode Sequence

enters the RF module into AT Command Mode.
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