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Chapter 238. X]1H] (ZigBee)
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Modulating Wave
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7IRto.2 Thefel FEiY UEHIE Aldstq &84S =ol o

(a) (b) (¢)
. ZigBee coordinator O ZigBee router (O ZigBec end device

= 3, X]OH] HEYZ
3. A|3H] R &
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Pity 1 - VEC (3.3V)
Pin 2 : DOUT
Pin 3 : DIN

= Din 70

Pin 10 : GND = e DPiry 11

= 5 Xbee & H WS

AL 10%1 o] GNDoJ sfigertt. 2®¥yp 391 2 UART Al FAlo] At
+ "oz 29 o] DOUT(TX), 31 ;o] DINRX)o st

T s s ] 1.
1 VCC
2 DOUT Xbee BE5°] Holg &
3 DIN Xbee Z5=29] TojE AUH
10 GND

H 1. Xbee 25 T

Xbee RES ZHEEIQ AAsH7] YJellHE USB ojAZz2js} masich USB ojaZzels
FTDI A2 At@sto] USBZ @Z4S 7hfe] COM ZEw QAEER 5t 7|58 stoe
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USB 925220 Xbee 253 @5t HFEO A28 AL USB Jarg=2e FX| &
2AA Al ZEZ UEUYE S AT 4 Ao
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g DVD/CD-ROM E2H0|E
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»-K¥ Jungo Connectivity

»-F HEYS of Ty
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',..‘_'.;7 ZE(COM & LPT)

{LJF Arduing Uno{COM35)
';5 USE Serial Port(COM12) |
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T EA ZE(COM2)
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VCC (3.3V) —L

DOUT

@ FCC ID: OUR-XBEE
DIN @ IC: 4214A-XBEE
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| A25tL E OE Xbee Z5S FoU HAES 95l AZ5H

ot RealTerm Zm2Il3 AYA|AAN USB jarsz2fe} 2" mEES o] AES A
2

%5 BAb AEF PApF Ihz 20} shuo] Lebdot £ 7jo] Xbee

5o YA
og EASEL 9tk AZHE 4 9tk Xbee BEL TEER 9600882 MAEo] gloo
YRR GolEt S2AEA] e AS ISt Gt

Ew RealTerm: Serial Capture Program 2.0.0.70
“hee loop back test...

m

Display | Port | Capture | Pins  Send | EchoPort| 120 | 1202 | 12CMise | Mise | An| Clear| Freeze| 7|
EOL— n Alat

|¢bee loop back test... _:JSendﬂumbas|§ I R | | - get _ | Dizconnect;
@ | R A; T _IR¥D (2]
| | send Ngmbers‘ Send ASCII |,|: - = _IT*D (3]
[ ~ = S SMBUS B -] WECTS (3
ll _EJ EJ Fegpeats |1 =] [~ Litersl [ ShipSpaces | +ore |bMEUb i |DCD (1]
Diump File to Port _: DSF (5]
|c:\temp\capture.t:¢t Rl J Send File | X Stogl DE|B}'SiU | _|Ring[d]
___________ - _ | BREAK

Bepeats |1 = [U = | Errar
You can use ActiveX automation to control me! Char Count:44 CPS0 Port: 12 9600 8N1 No |,

%Y 9. ZImWl HAE



http://cafe.naver.com/sketchurimagination

DiGi Internationaldd= @

ujn

Control and Test Utility)2}=

A5 BAF MRV} SRy ma

'
34 xctu

Copyrights © Gyeongyong Heo

i Radio Madules

' - EHEEYED Rol B

-ﬁ} Radio Configuration

Click on &) Add devices or
Discover devices to add
radio modules to the list.

| A

Change between 4} Configuration,

Consoles, & Network
&> Device Cloud working modes
to display their functionality in
the working area.

AN N

and

A},

I 10. XCUT

2) http://www.digi.com/products/wireless-wired-embedded-solutions/zigbee-rf-modules/xctu
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P
&% Add radic device

Add a radio module

|| module is connected to.

Select and configure the Serial/USB port where the radic E+

Select the Serial/USB port:

COM1 BEV:A s
COom2 AEvh -
® Coviz s serd
1 COM35 Arduino U

Port

no

Baud Rate: 9600

DataBits: |8
Parity: [ Mane
Stop Bits: |1

Flow Control: [None

[] The radic module is pregrammable.

Set defaults
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Name:
Function: XBEE 802154
Port: COM12 ..N - AT
MAC: 0013A2. _BOF783

-}31- Radio Configuration [ - 0013420040B0F783]

@ 2 |
@) ‘\‘:‘ s-"‘ ‘Iﬂl‘ “—l“ .

f.?_kj Parameter
= (&)

Written and default o=

Firmware information

Product family: X4 Written and not default |i|

Function set: XBEE 802154 0% Changed but not written

Firmware version: 10ec MWlr Error in setting

= Networking 8 Security
Modify networking settings

- -
@ cH Channel c @ @
(@ D BANTD 3332 S @
@) DH Destina._ss High 0 @ @

(i) DL Destina..ess Low 0

@)

@) @
® ® (
1

(D MY 16-bit _Address 0

O3 12. Xbee B &5 AH

rh
fup-
ko
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it
e
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ne
re
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o
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o
rg
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o
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gt Ao ‘Test'2bil

< SAlet glolHof sHgsts,

wel 7 22 £ WA UeRts 2 HA8 4 oot naal
wzAle 2mulo] ofs) 4418l HojEE Uepdct
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34 xetu

R

i Padio Modules

Name:

AT Console

Status:  Connected

@& @ @ ®

TX Bytes: &4
Rx Bytes: 4

Function: XBEE 154
Port: COM... AT
MAC: 0813..F783 Console log
Tl'eesstt| *| 54.54 65 B5 73 73 7474
Send packets (& | (Ell (%) Send a single packet
Name  Data M
@ [ Send selected packst
I#_I
(== Send sequence
it bl o Cac)ill T
« i b 4 |y (L} 3
-y
I3 13, o9 gAE
1= o
ge 24 we 24 we(@)e v

o2 Soleby ot Ymo] Xbee BE A
HEY Aol 9l Xbee LEo| ZAIEof

A FAt

_13_



http://cafe.naver.com/sketchurimagination

-

Copyrights © Gyeongyong Heo

Discovering remote devices... o .
e s +

Search finished. 1 new device(s) found

w1
=]
&

1 new device(s) found

Mew remote devices discovered:

Name:
MAC Address: 0013A20040B30685

Select all H Unselect all ]

’ Cancel ] IAdd selected devices

7t HES F29 USB 25229 Xbee 25 ofefio] €4 sz F7idEM

a3 14, BH wE AN

_14_
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34 xctu

T G k)

i Padio Modules -}31- Radio Configuration [ - 0013420040B0F783]

Name:

~ &
Function: XBEE 802.154 ® ‘ '& ‘ (,/ ‘ ‘ Im ‘
Port: COM12 ..N - AT @ -

(&) Parameter =
MAC: 0013A2 BOF783 | (A | e

ala

TITTNIT

&# 1 remote modules @
Firmware information Written and default =
Nm.-nef Product family:  XB24 Written and not default |i|
Function: Could. evice ® Function set: XBEE 802154 0 Changed but not written
MAC: 0013..D6es Firmware version: 10ec 0 Error in setting

= Networking 8 Security
Modify networking settings

(@ CH Channel 3

D
9

{

9)
%) (

@ ID PANID 3332

) (4
()

(i) DH Destina..ss High 0

(

,\
9

D)
® (v &

(i) DL Destina..ess Low 0

(D MY 16-bit _Address 0 (

@) (

_15_
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34 oy

8=

@ Pacio Madules E&J - oosazooaoesEs2s - 001 3420040B0F 753

Name: ,(
; 0
Function: XBEE. 154 )

Port: COM... AT
MAC: C013.F723

6] AT Console Tx Bytes: 1
Status: Connected | Rx Bytes: 507

=) |/£_i)| ®
asaasaaasaasa | 61 b1 61 b1 b1 61 61 61 61 61 61 61 61 |
asaassasasaaa || 61 61 61 61 61 61 61 61 61 61 61 61 61 ||
aaaaasasaaasa 61 61 61 61 61 61 61 61 61 61 61 61 61
asaaasasaaasa 61 B1 61 61 61 61 61 61 61 61 61 61 61
asasasasaaaaa 61 61 61 61 61 61 61 61 61 61 61 61 61
asaaasasaaass 61 61 61 61 61 61 61 61 61 61 61 61 61
asaaaaaaaaaas 61 61 61 61 61 61 61 61 61 61 61 61 61

I &

Console log

&# 2 remote modules

m

Send packets (wg ! TE1 (%) Send a single packet
Name  Data M
@ Send selected packet
/= Send sequence
- SR e e SN, 'IA 3T
= i . ] i | *
L A

23 16, 3 252 /%= Xbee UEYIOA Q] 21Ul HAE

23 160] UERd ZIXE gF ¥ AEE HlolgrE A&SiA pAlEE e ZAT 4 AT o]
© 2709 Xbee Z50] A HOJES OE F Xbee a2 AMHASAO2ZN ALHA 5L
<t HllofEf7t RESsiA A1 7] miZolot.

Xbee Rg2 HEEZ U HEHI| 2KHo 1 L F45 7 He= 24
o] glenz Hg 44 Qo HEHIS F4sts 39 =&, 5,
AZEIL HolHE Fud2 4 A2 HASHA. sHAIRE 574 =Rt glojg S Agstal
AT ofgA sfiok 27t?

UEHI A =28 AEshy] ¢faid Al 2Hls F45 ARERith USB JAZzeio] A2

=] Xbee 52 A

2l
a2
_o'l_v‘
L R
to
rl
B
=2
iw
m
I
rr
oX
H
o]
=2
>
=
@
=
@)
=
2y
]
Q
o
)
D
Q
c
=3
<
1z
Me
fjo

biE HY O & S A
AR o] Fach YUY LEL AT 2 gk,
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-[51- Fadio Configuration [ - 0013420040B0F783]

- |!L1 Parameter

y
S| (2] lle] =) | &

Firmware information

Product family:  XB24 _
Function set: XBEE 802.15.4 Changed but not written
Firmware version: 10ec Error in sefting

Written and default e
Written and not default

-

* Networking & Security
Modify networking setfings

(@ CH Channel c S @

(@ ID PANID 3332 @ @

(i) DH Dastination Address High 0 S @

(i) DL Destination Address Low 0 |§ |,§}|

() MY 16-bit Source Address 0 [@) |j:§‘;_|

(@) SH Serial Number High 13A200 @')

(i) SL Serial Number Low 40BOF783 |_’\:“'"E} "

I 17 2E29] 24 AA

N2

AR

oo

F59l A'd(CH, Channel)2 Xbee?} AR&3Sh= 2.4GHz tY FolA AR Afid
UEHIT) w==S0] A2 BAls7] ojsiAs £U Ada Aol glojof 3Tk PAN ID:
Personal Area Network IDQ] ofo]z 7j09l8 U EJ IS AlHsHr] Qs ALEHcH UEY
D= 0x00f4 OxFFFF Ato]9] Zra 7HA|H] Ut UEH I 259 =5 Ao]oARt &
Aol Fhssitt. 9o £ Jhx] e YEYIE SASY] 9 Hetuleo] saT g &
Hle UEYNZ Hod =25 SA4%17] ¥k orefulgolct,

¢ UEHIGNN 2ZE === 0x00|A OxFFFF Ato]e] 16H]E FAZ 7HAH o] MY
A B AA ZA(source address)2til stot. Ul 22X X 2 A(destination address)=
=E7F HolHE B & Qe F4E 7RG dF S0 =5 19 MY F47F 0x1234<
A9, we 20 2HK| F27} 0x12342 AL QJojoft == 25 L= 12 CoJEE &
ot 3 17014 & & Q5o BAK| ik 27he] 16u]E gow LAt o]

o] MY Za2 2HAS AQsHe A4S DH 3 022, DL Zhe MY &

¥ S (Serial Number)S DHe} DL o=z X
HolFole 2AA =E2 AAY & AT A WEE 240 Bib5sinE MY 548

_17_
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AR&SH= 7ol ®ejsty o o] ARgEith

Xbee 50| HEEZ2 17 170 Uehd AXNY 2E F4A7F 002 FUsh Ao 9l
of BE =t HRAAPE AZEUT M2 B8 a4 A5 e kB2 A" HEHZ
oMM e ez HAXS AZsH7| o= B2 EAE(broadcast)E AHEE 4 Qlod,
BREIfAES ARESH] oA FAX] £4F DH = 0x0, DL = OxFFFF2 d7js}ojof
gt

Al 7] Xbee ZEO] A=z A £ A=F ® 209 #Zo] FaAF HASH EAR IEEE
802.15.4 mZeEZL WAl YEQYYIES AYsHA] ¢tooz sh4e] wEE FAyolH

(coordinator)& T1 C}2 T E =90 Fryo|g g go]gE ALse2 AXSH o7 &

20|t}
ut2to| AR = »c 2 L 3 =

o ¢ Al AE

D 0x1234 qEos 1D

DH 0 . ;

DL 0xFFFF ! 1

MY 1 5 ; R
FoY|olE

Hlal chg}ﬂoﬂ]; e 12 LE 12
BRCAAE dolg A& glolg M&

® 2 = 4 A

29t go] a5 AR5t FxW HAES SiEAL Oy 16044 B2 kE 12 2E
_‘i

i
Leg folHE A4sHK|g & 29 32 wt 120t gojElE Adstoz SAlo] 2
o]

ne
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r;;: XCTU
J ‘E@®-
@ Pacio Madules EJ - oozazonanenrTEs
L i ‘(ﬁ 1 : AT Console | Tx Bytes: 2 i
Function: XBEE.15.4 )“ ”. ‘ Status: Connected RXB}ftES:S
Port: COM.. AT = = :
MAC: 0013..F783 Console log ) @j I:_h.‘l =
TTTecesssttt *| 54 54 54 65 65 65 73 73 73 74 74 74 ~
=.
€
send packets (W (E| (%) Send a single packet B
Name Data @ Send =
(=) Send sequence
‘ m b ) s 3
I3 18, 204l gAE

4. ofSolwot ARES] BAl HAE
A2u] RES AHBSHE WHEe ol JEAZt QAR ol7liE 2R5A E4E dAst: 1
gt 24 Al BE=A0 ARE wHo] oo gotEAL. B 2004 k=t 13} =& 25 ARES)
wE 12 ZAFE] USB dAZ2elS Bo) ARSI =S 25 13 199 Zo] ofFolw &
wo} o1 s}
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3V3 5v Vin
Power
RST

AREF

oreF Arduino
N/C

Digital Input/Output

AQ
Al
A2
A3

indur Sojeuy

A4

A5

GND

D13
D12
D11
D10
Do
D8
D7
D6
D5
D4
D3
D2
D1
DO
SCL
SDA

Copyrights © Gyeongyong Heo

I 1 20—
XBee

L, 2 19 b—
Ll 3 18 e
LR, — 17 b
= —s 16 e
S — 15
P 7 14
PN 8 13
PWh

10 G L T—
TH
S
RX 4

I 19, A|Ov] 2§ 94 325

ofFo|o= 1x0] 14 7I2ES 57HA7]

SN

Al 12 ARHA A&d dlolgE A5t olE

Eof ot

>~

129 ZYUE=2 E3t= 7)s

A A

=

27

Erly

2AR] 1. 7HeE g A

#include <SoftwareSerial.h>

SoftwareSerial xbee(2, 3);

byte count = 0;

void setup() {
Serial.begin(9600);
xbee.begin(9600);

// (RX, TX)

unsigned long time_previous, time_current;

// Xbee B& A2 X7]|

fon

_20_
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time_previous = millis():

void loop() {

time_current = millis():

if(time_current - time_previous > 1000){ // 1x0] 3t ¥ Al
time_previous = time_current;
count++; // 7HEH &7t
xbee.printin(count); // tlolg A&

}

if(xbee.available(){ // 24 HolHE Al2lE 2UH=Z &9
Serial.write(xbee.read()):

}

——

I 202 2AA 12 A8A7IL FAREHAA RealTerm2 &l USB A2zt AZ2d

Ale]d ZE folHE E3Hr Zlolot
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