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1
ZigBit™ Development Kit (ZDK)
ZigBit ZigBeeNet
ZigBeeNetAPI ZigBee
MeshNetics
FCC( 15), IC, ETSI(CE)
(2mw )
PCB
20
AC/DC
ZigBit™

[1] ZigBit™ OEM Modules. Product Datasheet. MeshNetics Doc. M-251~01
[2] ZigBeeNet™ IEEEB02.15.4/ZigBee Software. Product Datasheet. MeshNetics Doc.
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M-251~06

[3] ZigBeeNet™ Software 1.0. SerialNet. Reference Manual. AT-Command Set. MeshNetics
Doc. P-ZBN-452~03

[4] ZigBeeNet™ Software 1.0. ZigBeeNet™ API. Reference Manual. MeshNetics Doc.
P-ZBN-452~02

[5] ZigBeeNet Developer's Guide. MeshNetics Doc. P-ZBN-452~01

[6] ZigBeeNet™ Software 1.7. ZBNDemo Messaging Protocol Description. MeshNetics Doc.
P-ZBN-452~04.

[7] ZigBit™ OEM Module. Application Note. ZigBit Power Consumption Testing. MeshNetics Doc.
AN-481~01

[8] ZigBit™ OEM Module. Application Note. Serial Bootloader. MeshNetics Doc. AN-481~04

[9] ZigBit™ OEM Module. Application Note. Using ZigBit Module with Analog Sensors.
MeshNetics Doc. AN-481~06

[10] ZigBeeNet™ Software 1.0. Range Measurement Tool User’s Guide. MeshNetics Doc.
P-ZBN-451

[11] ZigBee Document 053474r14, November 03, 2006

[12] Serial asynchronous automatic dialing and control. ITU-T Recommendation V.250, 05/99

[13] IEEE Std 802.15.4-2003 IEEE Standard for Information technology — Part 15.4 Wireless
Medium Access Control (MAC) and Physical Layer (PHY) Specifications for Low-Rate
Wireless Personal Area Networks (LR-WPANS)

[14] TSL2550 Ambient Light Sensor With Smbus Interface. TAOS Datasheet TAOSO029E.
February 2006 http://www.taosinc.com/images/product/document/tsl2550-e67.pdf

[15] LM73 2.7V, SOT-23, 11-to-14 Bit Digital Temperature Sensor with 2-Wire Interface. National
Semiconductor Corporation Datasheet DS201478. July 2006
http://www.national.com/pf/LM/LM73.html#Datasheet

[16] CP2102, Single-Chip USB to UART Bridge, Rev. 1.1 9/05. www.silabs.com

[17] AVR Studio. User Guide. Available in HTML Help within the product.

[18] JTAGICE mkll Quick Start Guide.

http://www.atmel.com/dyn/resources/prod _documents/doc2562.pdf

[19] avr-libc Reference Manual 1.4.3
[20] WinAVR User Manual — 20070525/ By Eric B. Weddington
[21] Using the GNU Compiler Collection/ By Richard M. Stallman and the GCC Developer

Community

AP Application Programming Interface
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BOM

DIP
EEPROM

ESD
GUI
HAL
IDE
JTAG

LED
LQI

MAC
MCU

MIPS

NWK
PAN ID

PCB
PHY
RF

RS-232

RSSI

TOS

Bill of Materials
ZigBee ZigBee
ZigBee ZigBee

Dual In-line Package

Electrically Erasable Programmable Read-Only Memory

ZigBee ZigBee

Electrostatic Discharge

Integrated Development Environment
IEEE1149.1

Light Emitting Diode
Link Quality Indicator
Medium Access Control
Microcontroller Unit

ZigBit
Million Instructions per Second
Network layer
Personal Area Network Identifier. ZigBee

16
Printed Circuit Board
Physical layer
Radio Frequency
ZigBee
ZigBee

Received Signal Strength Indicator
Surface Mount Assembly
TinyOS
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USB

VCP

WSN

ZDK
ZigBee
802.15.4
ZigBeeNet

SerialNet

Unique Identifier

Universal Serial Bus

Virtual Com Port

Wireless Sensor Network

ZigBit Development Kit ~ ZigBit

IEEE 802.15.4-2003
ZigBit IEEE802.15.4/ZigBee

ZigBeeNet
WSN
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2.

ZigBit™ (ZDK) (WSN)

MeshBean2
ZigBeeNet

ZigBit
ZigBit PCB MeshBean2 ()
ZigBit MeshBean2 ()
ZigBit MeshBean2
USB /- ( )
@ )

Swivel 1/2 wave

N o~ WD e

CD(L )

ZigBit

) Lite
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° Complete
Bit
ZENDemo API
1
Lite Complete
ZDK-A1281-LTE ZDK-A1281-CPT
1 JE—
Gerber 2 —
bootloader 8 —
4 JE—
1
2 MeshBean Gerber PCB ZigBit
USB
MeshBean
3 OTA
4
ZBNDemo “ 7 API
ZigBit
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2.1.
MeshBean?2 ZigBit ZigBeeNet
ZigBit MeshBean2
MeshBean?2 ZigBee MeshBean ZigBit
MeshBean?2 DIP ( 232 ) AT
ZigBit SerialNet
24
Gerber Complete
MeshBeam?2
2 MeshBean2
RF
2.4 GHz IEEE 802.154 2003[13]
2400 24835 MHz
TX -17dBm +3dBm
RF AT86RF230
2.4GHz (PCB 50 Ohm
)
MCU
ATmegal281V A,
RAM 8 kBytes
128 kBytes
EEPROM 4 kBytes
4MHz AMIPS
USB AC/DC
18 36V.
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LED 3 LED
LED
3
60 X 63 X 24 mm
-40°C 85°C -20°C +70°C
2.2 MeshBean?2
221 ZigBit
ZigBit MeshNetics 2.4GHz
802.15.4/ZigBee OEM ZigBit-U Atmel Z-Link2.4GHz
ATmegal281V AT86RF230 RF
Z K MeshBean2 ZigBit
[1] PCB RF
Bit ZigBit
(1]
222
TAOS TSL2550T LM73CIMK
2C
www.taosinc.com  www.national.com
[14], [15]

[7]
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223 USB-UART
Silicon Labs USB RS-232 CP2102[16]
USB RS-232
USB COM

224 UID Silicon

Unique Identifier,

uiD
Maxim/Dallas DS2411R+ )
2.3 MeshBean2
MeshBean?2 ZigBit ZigBee/802.15.4
DIP

® USB20
°
° 2
°
o LED
° PCB MeshBean2
° MeshBean2
° G
° BV
°

> RS-232

>

» ESD 1’C

>
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)
® 3
) 3
3.6V
ZigBit MCU 8MHz 5
ZigBit USB AC/DC ( )
J2( ) ZigBit 3.6V
MeshBean?2

ZinRit
madule

FCB
antenna

DIP
J_swiiches |ED

er

J1 jumper

L W 5 e Sy J3iumper
GRS et s e
Sensor . : ¥
: - .|/ - JTAG
Temperature - . J e conneclor
Sensor : 3
Fhan Reset

Battery . Buttan 2 Rukan
holder . awz
USBE Buiton 1,
conneclor Expansion SWl
slot
2 MeshBean2
5 8MHz ZigBeeNet
ZigBeeNet 4MHz
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Extarnal antenne
b

MeshBaan board

ZigBit madule RFP_IC Matching )
RERLID Niskwinek For MeshBean wiih JTAG
Exterral anfenna anly carmachar
JTAS JTAE
For MeshBear® with axdermal snlenna only
: T ;| MeshBears board
| I.J PCH anlenna :
ZigBil module : RFP IO |
T I TAG
L = EF_MZIE _| ] Tor MeshBenr with intngrated PER anjona arkf cannecha
JTAG JTAG
Expanalon
comriciur
RESET
RESET -
Raas|
GRIom. 3 LED= bauthen
GPICE. S DIP switches
IRG Butbanz
Dy Temperakire
ednbaan BT r
elrisi applcalion 132 = sl
13
ADC1-3 ADC
S [[Ancs |
USARTEPT USARTEM
[ EeralNet | [ bocHondsr | I— &
iyo. RE-23% lavel LART
efsabet™ | | efeshal™ = I i = Convangr
Framawork Stadk LART VDD $3E
[ WALmweny | L[ UESE bedge bl

BAT
A VREF WCC =
H
JL I
Ch- o
T3
refarence
SEIrEE
Llseedefined sofiwae or
MeshNstica Dama
Meshbstics sofaire
Harghware
Irerfaces
3 MeshBean2
233
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3
0
UART_RTS Request to Send
2 UART_TXD Transmit Data (
)
3 UART_CTS. Clear to Send
4 UART_RXD Receive Data (
)
5 GND
6 GND
7 12C_CLK 1’C
12C_CLK ZigBit [1]
8 12C_ DATA 1’C
12C_DATA ZigBit [1]
9 +3.6V. 3.6V
10 | V_XX. ZigBit
11 RESET Reset
RESET
12 USART_TXD ZigBit USARTO Transmit Data
USARTO_TXD
ZigBit [1]
13 USART_RXD ZigBit USARTO Receive Data
USARTO_RXD
ZigBit [1]
14 USART _CLK ZigBit USARTO clock data
USARTO_EXTCLK
ZigBit [1]
15 GND /
16 | ADC_INPUT1 ADC ADC_INPUT _1
ZigBit [1]
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| O
17 ADC_INPUT2 ADC ADC_INPUT_2
ZigBit [1]
18 ADC_INPUT3 ADC_INPUT_3
ZigBit [1]
19 GND /
20 GND /
12 13 14 16 17 18 MCU
7 8 ESD
1’C
V_XX J1l CM+ CM-
4 JTAG
1 JTAG_TCK
2 JTAG_GND.
3 JTAG_TDO.
4 JTAG_VCC
5 JTAG_TMS
6 JTAG_RST
7 N_Cont.
8 N_Cont.
9 JTAG_TDI.
10 | JTAG_GND
JTAG ATmega JTAGICE mkll
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5 J1
Jl
Jl ZigBit
ZigBit
(
)
6 J2 ZigBit
Jumper.
J2 POWER BAT ZigBit ( USB AC/DC )
J2 POWER DC/DC ZigBit 3.6V
7 J3 RS-232/USB
J3 RS-232 (
)
J3 uUsB uUsB
J2 J3
J1l CM+ CM-
8
RS-232
RXD 4: UART_RXD. 2
TXD. 2. UART_TXD.
CTS 3. UART_CTS
RTS 1. UART_RTS
GND 5 6 15 19 20: GND.
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234 LED
2 3 1
3 LED( ) USB 1
LED DIP LED ZigBit
SerialNet( ) DIP
DIP ( )
233
hBean2
9
dBi Ohm cm
17010.10 | WiMo, 21 50 20
(1/2 wave antenna)
235 25GHz
SMA MeshBean Non-RP SMA
2.4 ZigBeeNet
ZigBeeNet  MeshNetics
MeshNetics ZigBit
ZigBeeNet
© 2008 MeshNetics 21/62 2008/05/07
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ZigBeeNet ZigBee PRO  ZigBee
ZigBeeNet API
APS
API ZDO ZigBee API
( ) ZDO

ZigBee
ZigBeeNet API [4]
API

ZigBit AP
WSN

SerialNet ZigBeeNet

ZigBeeNet 4 [2]

1 user application

- Core stack

- Shared. low-level services

4 ZigBeeNet
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ZigBit
® SerialNet AT AT
o ( . )  MeshBean2
° (Range) ZigBit
[ ]
® \WSN ZBNDemo
® ZBNDemo(ZBNDemo)
o (Lowpower)
o (Pibngpong)
o (Peer2peer)
® LED (Blink)
° HardwareTest
ZBNDemo
WSN ZBNDemo
Complete
ZigBeeNet API LED
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3.
31
32
( )
10
PC
CPU 1
800MHz
RAM 128 M
50 M
JTAG JTAGICE | TAG MeshBean2
mkl|
( B )
Windows2000/XP
USB CP210x USB—UART pPC USB
VCP MeshBeam?2
( )
IDE AVR Studio 4.13+ JTAG
+ WinAVR
API
JTAG
Java Java WSN
JRE 5.0 8 ( 45 )
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33

) _

JRE
® MeshBean2
)
/ /
/ / /

L Keyboards
ES Mice and other pointing devices
. Mornitors

= Ports (COM&LPT)
o Communications Port (COM1)
F [(P210x U8 to UART Bridge Controlier (COM3)]
¥ ECP Printer Port (LPT1)

= @ Processors

= 9. sound, video and game controless

@ W Systerm devices

: S Universal Serial Bus contollers

L

-

]

3

5 Windows COM
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Windows —

http://www.silabs.com/tgw\WebApp/public/web content/products/Microcontrollers/USB/

en/mcu_vcp.htm

E

http://java.sun.com/javase/downloads/index.jsp

java
WSN ./Evaluation Tools/ZBNDemo
(WSN Monitor) start.bat Java
(.exe)
AVR Studio[16] Atmel
(http://www.atmel.com)
WIinAVR http://sourceforge.net/projects/winavr
WinAVR
34 PC
USB 2.0 A/mini-B USB PC
USB Windows COM
Windows
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USB
Windows
USB-UART
USB usB
ID
232
35
USB
AC/DC 3V AC/DC
3 UsB AC/DC
USB
RF
JTAG
ZigBit
( ) EEPROM
JTAG ( )
12v 1 2.4V
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( 21 ) 1 3V
3.6
ialNet
Windows 2000/ XP Hyper COM
/ / / /
COM
11 COM
38400 bps
8
1
“AT” Enter
LlOK!!
[3]

[3] Examples
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3.7
LED
ID 5 (6 )
DIP
Hyper ( )
USB
USB Hyper
Hyper
/ N
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File Edit View Call Transfer Help
D= i & =05
Hardware test version 1.3
Button 1 OFF HNOT PRESSED
Button 2 OFF HNOT PRESSED
Dip switch 1 OFF HNOT MOVED
Dip switch 2 OFF HNOT MOVED
Dip switch 3 OFF HNOT MOVED
Unique ID chip number BPB10BPA1B90e4ad
Temperature sensor 27
Light sensor 280
Hardigite test Gersion 1.3
Button 1 OFF HNOT PRESSED
Button 2 OFF 0K
Dip switch 1 OFF HNOT MOVED
Dip switch 2 OFF HNOT MOVED
Dip switch 3 OFF HOT MOVED
Unique ID chip number BPB10BPA1B90e4ad
Temperature sensor 27
Light sensor 154
& | [ =
Connected 0;16:46 Auto detect 35400 3-h-1
6
3.
ZigBit
CM+ CM- J1
ZigBit
RF
ZigBit
[7]
3.
PCB
ZigBit
5mm
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ZigBit
[1]
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4, ZBNDemo

41
ZigBit ZigBeeNet AP
ZBNDemo

GUI PC WSN

ZBNDemo MeshBean2

WSN

Sw1
UART
GUI

WSN

RSSI Bm dBm LQ

WSN

ZBNDemo GUI

ZigBeeNet AP

ZBNDemo
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42
ZBNDemo ZBNDemo
ZBNDemo 2

( 421 ) JTAG AVR Studio

Atmel[17]° JTAGICE mkKill ( 422 )
MeshBean2 ZigBit
MCU
JTAG
WSN MAC
MAC ID
MeshBean2 MAC
MAC
[7]
Makefile
74 MAC
JTAG
MAC SerialNet AT [3]
OxFFFFFFFFFFFFFFFF
ZigBeeNet
6 JTAG Atmel 1281 MCU
e 33/62 2008/05/07
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ZigBeeNet ROM
OxFFFFFFFFFFFFFFFF  ZigBeeNet

421
1 J3 USB RS-232 PC

( )
2.

ZBNDemo.srec COM ( []

)
4,
J3 RS-232/USB
PC
USB

422 JTAG
JTAG MeshBean JTAG ( 2 )
AVR Studio [18]
ZBNDemo . hex
JTAG Fuses Tab ON

Brown-out detection disabled; [BODLEVEL=111]

@ 2008 MeshMetics
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JTAG Interface Enabled; [JTAGEN=0]

Serial program downloading (SPI) enabled; [SPIEN=0]

Boot Flash section size=1024 words Boot start address=$FC00;[BOOTSZ=10]
Divide clock by 8 internally; [CKDIV8=0]

Int. RC Osc.; Start-up time: 6 CK + 65 ms; [CKSEL=0010 SUT=01]

Fuses Tab

OxXFF, O0x9D, 0x62.

ON

Boot Reset vector Enabled (default address=$0000);
[BOOTRST=0]

OxXFF, O0x9C, 0x62.

(MCU)
JTAG
JTAG bootloader.hex
43
EEPROM
EEPROM ZBNDemo
EEPROM
SW1i ( 2 )
LED2 3 LED
LED1, LED2, LED3 EEPROM

EEPROM

e 35/62 2008/05/07
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ZBNDemo
11
( )
2. USB
3.
4. WSN ( 46.1 )
5,
ZBNDemo
464
ROM EEPROM
12 ZBNDemo DIP
DIP
ON | OFF | OFF
OFF | ON | OFF
OFF | OFF | ON
LED1, LED2, LED3 1 2
3
[ )
[ )
13 ZBNDemo LED
LED
LED1( ) LED2( ) LED3( )
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LED
LED1( ) LED2( ) LED3( )
D170
PAN ID
WSN
44
PC WSN
( 45
1 WSN Lux.
0.1V
USB
0.6V
e 37762 2008/05/07
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USB
USB
45 WSN
WSN PC ZBNDemo GUI WSN WSN
7 WSN
) Sensors
control Toolbar

| S |
: Data Graph Coordinator
Tarnparatae |10 AQ Lo 1700 1040358 Pane {eey node
A 7%

ngno
- ot
T Sensor data for _‘/’/ / \ )
selected node s : "‘“m.\ Topology
e X
-
£

a3 a3 eakus Al hemiad
Timi, / ‘f = \"‘x\‘ Fan&
3 E-){ \'Iﬁ. “B,
H i -
[Ta alml:“w FERE A 3 il ii_l"ﬁ 1 moa it |] Ei L] fims) i)
Light CEEEL] i E AR 2T 1 #5157 1 ey
Bty stans Tl 249 et REL L 078 4
F-:l - z; = neay nanE
=] A L f’r | / |||
___.-" I
____.-—"'f ~ g I'I / |
End device /,-r'/_/ e | o !
o I_,-' 1
node J:?_’_,.a-" . ','f.":/f "__.'F gllll . i
1 ) 3 v =
* P § & ¥ &
s ; i
fs) 3ATE fg) 2800 figs) 3028 v frgl) 2are [} 3809 limay 202
A Ame w0 Kae  AEma g
[ g ooy wic H IEI'|EI -

o FArETREC o WELE )
[Hade Typa End deeiia
[Gdwuas il 0 1 L F b M
Full Ad dsid O COMESICTET ) | ‘\47// -
Poranl Mdose il 11 7 -\
.
8

Node Data
= Table Pane
Specific

parameters for &
selected node () 2980 4 gy B8 teqo) 1978
i w0 Al A7, 70 i baTdn
nee i nm i o T
iRk} oEamx
Router
node
:
Pt S Shar Mk e L OL o ne=ang A el e e, a0,
7 WSN GUI
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RSSI  LQI

NodeNames.txt

"./Evaluation Tools/ZBNDemo (WSN Monitor)/resources/ configuration/”

( 3.3 )
NodeNames.txt “-- NodeNames --" 64
MAC 8
NodeNames.txt WSN
[ NodeNames.txt - Notepad =101 x]
File Edit Format View Help
-- Nodenames -—- ;J

QO0100000C25908CE=Coordinator
O00LO0000ES3F27VF=Router_01
O000L00000E3408CEB=Router_Q2
04DD03CCO2BEOLAA=TTT
O0OLO0000e33CVEC=CTEC

Q001 00000he0TRBRO=FERG
00010000083 5b85h=B858

0001 00000BBBDBDE=D8DE

0001 00000BEBF8LA=FELA
QO0L00000C29FDFC=FOFC
Q00LO0000E340CY 7=0C47
QO0L00000BRBFTE2=FT7E2
OO0LO0000E33CAEFR=CAFS
QOQL00000BEBFBAL=FBAL
Q00LO0000ASBY242=7242
QO01LO0000O0BEBFRH2=F852

4] AW
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46 ZBNDemo
46.1 MeshBean2 ZBNDemo
J3 USB
( ) WSN WSN
COM WSN
(7 ) Tools/Settings COM
(9 )
462
Tools/Settings
WSN

settings .
Timeouts, milliseconds:
Coordinator Router
110000 | |10000 |
End device Connection
200000 | lcomi v
Log file name
LogFile .-
Node titles file name
|."|r9‘313LH'CEEI‘:UﬂﬂguratiﬂnmNUﬂENamEE.m ‘ | wen
Save || Cancel |
9 WSN /
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46.3
WSN Tools/Send Command ( 10 )
MAC
combo-hox
X
Resot -
Node Delay, ms.
List v |a:030E 43 (v |0
Send l| Cancel
10
4.6.4
24GHz 16 11(0x0B) 26(0x1A)
Tools/Send Command
(1 )
b27l' . 'lb31 O 27 (bOI bll b26)
27 (1= 0= )
x|

|Set channel mask v

Mask, hex

00020000

i| Send || Cancel |
11
ON ( 12 )
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[ hannel bit maske S|
[ Channel 0 /0x00
[ Channel 1 /0x01
[ Channel 2 1 002
[ Channel 3 /083
[ | Chanmet 4 | 0x04

= - :
ot el 16 1 B0

[ Channed 17 /8%11
[ Channel *+~ ‘12
[ 21
|| Channel 24 /0x18
[_| Channel 25 / 0x18
[ Chaonel 26 / Ox 1A

12

LED1 LED2 LEDS3

LED LED3
LED3

LED LED3
LED3 LED1
LED1 (acknowledgement)
LED

465
GUI
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combo-hox

el LS L sl 43/ 62 2008/05/07



Meshfletics

ZIGBIT™ DEVELOPMENT KIT 2.0

USER'S GUIDE

5 SerialNet
SerialNet  ZigBeeNet SerialNet
ZigBit/ZigBeeNet Heyes AT
RS-232/USB
ITU-T V.250 (1 1 )

SerialNet ~ ZigBeeNet APl ”

SerialNet
JTAG ( A
)

AT [3]

[3]
® LED
° ( )
)
® PANID
)
)
AT

SerialNet
AT

SerialNet [3] Examples
+IFC +IPR RS-232/USB
cBLLL S s e 44/ 62 2008/05/07




Meshfletics

ZIGBIT™ DEVELOPMENT KIT 2.0 USER'S GUIDE

RE COM
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JTAG

MCU
ZigBit MCU

@ 2008 MeshMetics

WSN
( B )
Windows
ZigBit
JTAG
( A )

[]

46/ 62
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7. ZigBeeNet API

71 API
ZigBeeNet
ZigBeeNet

HAL
API

ZigBeeNet API
[4]

APS
API ZDO

802.154 , ZigBee

BSP

API

ZigBee

HAL(Hardware Abstraction Layer

) MeshBean

7.2 AVR
Atmel

Development Environment)

@ 2008 MeshMetics

AVR Studio[1 ]

(EEPROM

API

API API
ZDO ZigBee

MCU

) AP

(IRQ 12C SPI UART

BSP(Board Support Package

ZigBeeNet AP

47 / 62
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AVR Studio  WinAVR

Atmel AVR
WinAVR

Windows

GCC

AVR

*_aps

AVR

Makefile

ZigBeeNet

“ZigBeeNet”

7.3

World!** GPIO

)

Applications/Blink
CD

@ 2008 MeshMetics

IDE
AVR Studio
Atmel AVR
Windows [ 1] RISC
AVR GCC makefile
AVR GCC
AVR Studio GCC
C C++
WIinAVR
[2 ]
AVR Studio
AVR Studio
Makefile Makefile
Makefile
CD A
(“Hello
MeshBean LED
C C A
Makefile ./Sample

/Sample Applications/Blink/*

48 /62 2008/05/07
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blink.aps AVR Studio Build/Rebuild Al l
blink.hex blink.srec
EEPROM *_eep
MeshBean2
ZigBeeNet API
[4]
API
74

ZigBeeNet API

® ZBNDemo (ZBNDemo)
o (Lowpower)
o (Peer2peer)
) (Pingpong)
® HardwareTest
ZBNDemo ZigBeeNet MeshBean2
ZBNDemo [ ]
ZBNDemo
ZBNDemo “ _/Sample Applications/ZBNDemo**
A PC
Makefile

HHH R R R R R R
# Stack configuration parameters
HHHHH AR R R R R
#CFLAGS += -DSYS_LOG_ON

e 49/ 62 2008/05/07




Meshletics

ZIGBIT™ DEVELOPMENT KIT 2.0 USER'S GUIDE

CFLAGS += -DSYS_ASSERT_ON

# Enable the security in the stack

CFLAGS += -D_SECURITY_

# Enable the security on NWK only (preconfigured key)

CFLAGS += -D_NWK_SECURITY_

# Pre-configured key which is used by NWK

CFLAGS +=
-DCS_NETWORK_KEY=""{OxCC,0xCC,0xCC,0xCC,0xCC,0xCC,0xCC,0xCC,0xCC,
0OxCC,0xCC,0xCC,0xCC,0xCC,0xCC,0xCC}"

CFLAGS += -DTIMER_SENDING_PERIOD=20000

CFLAGS += -DCS_END_DEVICE_SLEEP_PERI0OD=30000
CFLAGS += -DAPP_CHANNEL_MASK=0x01000000

CFLAGS += -DAPP_COORD_UID=0xAAAAAAAAAAAAAAAALL
CFLAGS += -DCS_NEIB_TABLE_SIZE=7

CFLAGS += -DCS_MAX_CHILDREN_AMOUNT=6

CFLAGS += -DCS_MAX_CHILDREN_ROUTER_AMOUNT=2
CFLAGS += -DCS_ROUTE_TABLE_SI1ZE=35

# Used only for static addressing
#CFLAGS += -DCS_NWK_ADDR=0x0001
#CFLAGS += -DCS_NWK_UNIQUE_ADDR=true

ZBNDemo make

AVR Studio -AP1/SampleApplication/ZBNDemo/  WSNDemo.aps
Build/Rebuild All

ZBNDemo.hex, ZBNDemo.eep, ZBNDemo.srec

Low-Power, Peer-to-peer, Ping-Pong [4]
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8.
PC (
3.2 ) PC (COM USB)
LED DIP
14
LED ZBNDemo
SerialNet LED
AT
PC Silicon Laboratories USBView.exe

ID

http://www.silabs.com/tgwW ebApp/public/web content/produ

cts/Microcontrollers/lUSB/en/USBXpress.htm.

Silicon Laboratories CP210xSetlIDs.exe
AN144SW

http://www.silabs.com/public/documents/tpub_doc/anote/M

@ 2008 MeshMetics
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icrocontrollers/Interface/en/an144.pdf

http://www.silabs.com/public/documents/software doc/others

oftware/Microcontrollers/Interface/en/an144sw.zip.

WSN
./Third Party Software/
Jre-6u3-windows-i586-p-s.exe file
( A )
WSN WSN COM
WSN
NO DATA
MAC
( )
WSN ZBNDemo
LED
J3

@ 2008 MeshMetics
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15 CD

/

Readme . html

ZigBit Development Kit Release
Notes.txt

EULA.txt

./Documentation

./Product Information

Getting Started

./Bootloader/Bootloader.exe

./Bootloader/bootloader.hex

./Evaluation Tools/Hardware Test/
HardwareTest.srec
./Evaluation Tools/Hardware Test/

HardwareTest.hex

-/Evaluation Tools/ZBNDemo
(Embedded)/ ZBNdemo.srec
-/Evaluation Tools/ZBNDemo
(Embedded)/ ZBNdemo.hex

ZBNDemo

-/Evaluation Tools/ZBNDemo (WSN
Monitor)/Start._exe

WSN Monitor

./Evaluation Tools/SerialNet/
serialnet.srec
./Evaluation Tools/SerialNet/

serialnet.hex

SerialNet

-/ZigBeeNet/Components

ZigBeeNet

@ 2008 MeshMetics
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-/ZigBeeNet/Components/BSP/

ZigBeeNet BSP

-/ZigBeeNet/lib ZigBeeNet
/Sample Applications/ZBNDemo ZBNDemo
Complete
-/Sample Applications/Blink Blink
-/Sample Applications/Lowpower Low Power

-/Sample Applications/Peer2peer

Peer-to-Peer

-/Sample Applications/Pingpong

Ping-Pong

-/Evaluation Tools/Range
Tool/range_tool .vi
-/Evaluation Tools/Range
Tool/receiver _hex
-/Evaluation Tools/Range
Tool/receiver._srec
-/Evaluation Tools/Range
Tool/transmitter.hex
-/Evaluation Tools/Range

Tool/transmitter.srec

Measurement

Measurement

Measurement

Measurement

Measurement

GUI

-/Third Party Software/

CP210x_VCP_Win2K_XP_S2K3.

-/Third Party Software/

Jre-6u3-windows-i1586-p-s.

exe

exe

USB — UART VCP

Java

@ 2008 MeshMetics
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B JTAG
JTAG
Windows AVR Studio 4.13 + Service Pack?2
VaRICE2 .40 Linux JTAG
Atmel JTAGICE mKkll
Atmegal281 MCU

AVR Studio EEPROM HEX
EEPROM .eep -hex
[17], [18], [19]
13
Il
Pragram |Fuses I LD_ckBitsl Adva_ncedl Board I Auta I
—Device
I.t’-‘-.Tmega1 281 LI Erasze Device |
~ Programming mode
5P ¥ Erase Device Betore Frogramming
@ ITAG v Maify Device Sfter Programming -
—Flash
£ |Use Coment SnulatonEmulatar FLASH bMemary
% |ryput HEX File IHardwareTest.hex |
Program | Werify Fead |
~EEPROM
€ |lse Current Sinjllstor/Emulstor EEPEEM hemen
@ |nput HEX File | -]
Pragram | Werify Read |
Erasing device., 0K -]
Programming FLASH .. 0Kl
Reading FLASH .. OKF
FLASH contents is equal bo file.. 0K -
Leaving programming mode., OF] ft

13 JTAG AVR Studio

WinAVR (http://sourceforge.net/projects/winavr )

avrdude
HEX HEX
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JTAG Boot Reset vector
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fdefine HALF PERICD BUTTCN BSP FEYOD // Button that reduces
Elink interval to a half.

$define DOUBLE_ PERIOD BUTTON BSP REY1 // Button that doubles
Plink interwval.

ll_-"wk.*J.d.i-i--.‘l-J.-i. khkbdddbd bbb dd A ddd bbbttt ddbadbdd b dddd b ddbi bt bddd

Blink.c

Blink application.

Written by V.Marchenko

**J.-J.J.i.w-.i..kd.J.*i.-.lr-.i.J.J.w*-J.-er.d.-u*dr-&d.d.ui-lﬂ'k*wuﬂiﬁmw*.ﬁ-\kﬂ.iuikﬁJ.*i-.l.--J.AJ.-al,l"

finclude "appTimer.h"
finclude "sliders.h"

include "buttens.h™

Ak

includes "leds.h™
in

clude "zdo.h"

#ifndef BLINK_ PERICD
fdefine BLINK PERIOD 1000 // Initial blink peried, ms.

fendif

$ifndef MIN BLINK PERIOD
fdefine MIN BLINK PERICD 100 // Minimum blink period, ms.

fendif

#ifndef MAX BLINK PERIOD
fdefine MAX BLINK PERIOD 10000 // Maximum blink period, ms.

fendif

fdefine BLINK INTERVAL (BLINK PERIOD / 2) /i Blink
interval.

fdefine MIN BLINR INTERVAL (MIN BLINK PERICD / 2} // Minimum
klink interval.

fdefine MAX BLINK INTERVAL (MAX BLINK PERIOD / Z) // Maximum
klink interval.
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static HAL AppTimer £ blinkTimer; // Blink timer.

static void buttonsReleased(uint8 t buttenNumber); // Button
releass event handler.

static wvoid blinkTimerFired(): P
EFlinkTimer fires =vent indication.
II,Ir'J..Jr-\l'J.'\A.ﬁ-Jr'\J.*'J.'J.'\A.'.I.-Jr'\l.J.k'\h'\J.'J.J.Jr'ﬁ*J.'\J.'J.J.&'ﬁ:lJ.*'J.i.ﬂ.'Jr'J.'J.'\ik'\J.J.*ﬁwﬁ*ﬂ.ﬁ'ﬁﬁwi*ﬂlk*

Description: application task handler.

FParameters: none.

Returns: nothing.

'\k*.ﬁ'l'ﬂui'w'ﬁ*'ﬂ.ﬁﬁi"ﬂriJ.ﬁﬁﬁ%'kﬂﬁﬁﬁ*%*ﬂui'111'k**uﬂ'ﬁﬁm*'&iﬁﬁi'm'ﬁ*ﬁJu'\h.'\l".‘r'.i..lJu'\-‘cJ,lr
void APL TaskHandler (void)

t

Lt

BESP OpenLeds(); // Enable LEDs

a1
o
o
ot
it
[}
o

B3P OpenButtons (NULL, buttonsReleased); // Registe
event handlers

// Configure blink timezr
blinkTimer.interval = BLINE INTERVAL; f/ Timer
interval

BlinkTimer.mods

TIMER REPEAT MODE; // Repeating mods
(TIMER REFPEAT MODE ox ME

IMER ONE 3HOT MODE)

H

ElinkTimer.callkack = blinkTimerFired; /J callback
v

function for timer fire =nt

HAL StartippTimer (fblinkTimer); // 3tart blink timer

[e—

ll_-"wk.*J.d.i-i--.‘l-J.-i. khkbddbd bbbt ddb A it A bRt A b s b dd b Rmdddhd bt d A bbb s A&k

Description: blinking timer fire svent handler.

FParameters: none.

Returmns: nothing.
Ln).J.l.n-u'uJ.:l-J.J.in--J.i.Jl'J.-k.i-J.J.iJlu-.l-.l-J.Jri..'..u-J.-.&-J.J.h.k.l.-J.-Jlu'uv't:k.lJ.i.n-&iiﬂiin--lihﬂ-lr'
static volid blinkTimerFired|()

{
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(il

3

Ui
]

glelLed (LED EED);

A
roggleLed (LED YELLOW) ;
ggleLed (LED GREEN) ;

(ki

3

Ui
]

(]

(Rl

3

L]
=

l}l"ﬂA-J.ﬁi*i*i*ti-ﬁiﬁiiti-lJ.J.ii:ii.J.-J.ﬂt-.ﬁ:i-kﬁ-\hh-ﬁ-i**iil*ﬁi*i*i*ti-&iJ.ii

Description: ‘button release =vent handler.
Parameters: none.

Returns: nothing.
L'n.J.J.J.ni'ui.:l'\l.J.inJ.i.Jl'J.'JA.{-\.'J..J.i.J.'u.')a.'.&'J.Jr'i..'..'u.'J.'.&'J.J.u.kJ.'J.'J.i'u.ﬁ.:lJ.J.J.ni'u.i.:l'J.J.inJ.i.Jl'J.'kr'
static wvoid buttonsReleased (uint8 t buttonNumber)

{
HAT StopkppTimer (&blinkTimer); // Stop blink timer

// Dependsnt on button keing released, update blink
interval
if fHRLFLFERICD_EUTTDN == buttonNumbker)
{
blinkTimer.intexrval /= 2;
if (blinkTimer.interval < MIN BLINK INTERVAL)

blinkTimer.interval = MIN BLINK INTERVAL;
}
elss aif (DOUBLE PERTIOD BUTTON == buttonNumber)
{

blinkTimer.interval *= 2;

if (blinkTimer.interval > MAX BLINE INTERVAL)

blinkTimer.interval = MAX BLINK INTERVAL;
}
blinkTimerFired|() ; // Update LED status
immediately.

HAL StartippTimer (&blinkTimer); // Start updated blink
timer.
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"fﬁdiitkﬂd—ihﬁt-}ﬂ*#-ﬁ*ﬁiﬁ*tﬁiﬁi’ﬁ*ii-&**ﬁ*-ﬁﬂﬂt#d.ﬁﬂi*ti*ih-ﬁ.-k-jﬂ.*ir-ﬁ-k

Description: Jjust a stub.

Paramsters: are not us=d.

Returns: nothing.

k*kﬂ-ﬂ.iﬁwﬂt-\k-\hidw-ﬂ.Jlk-\h-\J.-.iJ.J.-v'uiJ.-\J.-\J.J.L-\Jlsl.-J.kd.i.w*-i-d.-\ikﬂitﬁii*ﬂtﬁﬁi-ﬁ*ﬂkJ.J,l“

void ZDO MgmtNwkUpdateNotf (ZDC_MgmtNwkUpdateNotf t
*nwkParams)

{

nwkParams = nwkParams; // Unused paramster warning
prevention

}

fﬂi*iiiiﬁ&&ii:ﬁi Ak ddddhbbdEddrdhddtAddhbdddd bbb dddbd bdddddddddddh sk

Description: just a stub.

Parameters: none.

Returns: -nothing.

iA-wJ.J.i.whi-.i-Jr-J.Juk*d.-.iJ.J.-v'uiJ.wJ.J.J.Lwh:l.-J.kd.i.w*-id.kk*kiﬁiﬁwﬂﬂﬁﬁii-&-\kJukwhd.-.iJ.J.-v'r'f

void FDO WakeUpInd(wvoid)
‘

}

f*diiﬁt-ii*kﬁ**iJl*tk-.i.*i'ﬁirii-i*iﬁ*-ﬁﬂi**wiiitiri*iJlﬁt:li*kﬁ**iﬁ*tk

Description: Jjust a stub.

Parameters: none.

Returns: nothing.
ir*iiﬁﬂ.'\k'iﬂ*kﬁ*ﬁiﬁ*tk'ﬁﬁi’ﬁi’ii'i*i’**'ﬁﬂﬂ**'\ki*i*irﬂ*iﬁﬁ*'iﬂ*kﬁ**'iﬁ*illf
void ZDO SlesepiInd(wvoid)

i

flecf Blink.c
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Makefile

T
Soofoul o fAigBeaNet/tags/release zbn 1 0/Components
A

STACFE PATH = ../../ZigBessNet/Componsnts

include $(STACEK_PATH}/../../ZigBeeNst/lib/MakerulesZbnall

CFLAGS += —DBLINE PERTIOD=1000
CFLAGS += —DMIN BLINE PERIOD=100

£% app include dirs

INCLUDES += —I.

#% app objects to build
OBJ = blink.o

#% path to app obiscts
YVEATH +— .:

% objects to build with —00

#DBG_OBJS =

# _____________________________________
f Build

e e o e e e
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all: clean S (PROJHNAME) .=lf S (PROJNAME) .srec 5 (PROJNZME) .hex

5(0BJ) 5 (STACK OBJ): %.0: %.c

5{c@) —-c S(CFLAGS) S({INCLUDEZ) §" -o 5@

(DBG OBJ): %.o: &%.c

$(cc) -c $(CFLRAGS) -00 §(INCLUDES) 5 —-o 5@

5 (PROJNAME) .elf: 5(0OBJ) 5 (DBG _OBJ) 35 (STACK OBJ) Makefile
${CC) S$(CFLAGS) $(0BJ) 5(DBG OBJ) $({(STACK OBJ) -o

$ (PROJNAME) .elf -L35(LIB PATH) -L$({BSP PATH)/lib -

1% (STACK LIB) —1BSP

rm. —fF *.0

%.3rec: F.=11

avr—objcopy —0 srec --srec—len 128 5< 5@

Y.hex: %.=1£

avr—cbjcopy —0 ihex § (HEX FLASH FLAGS) 5$< 5@

size:

avr—size —td 5 (PROJNAME) .=1f

clean:

rm —rf *.elf *.hex *.arec *.o

f eof Makefile
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