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> Wireless MAC and PHY Specification for Low-Rate Wireless
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o #ppE .
> |AR Embedded Workbench (EVWW8051 -730B)
> SmartRF Flash Programmer
o Z-stack |.4.3-1.2.1(Tl)
> OctopusX HpAsL 3% & 45
o &FEE .
> OctopusX
o OctopusX-Programming broad
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- IAR Embedded Workbench(EW805 | ) & £k 5 %8 3% 35
IHRIFZEIE - %RF - B 4 - TRk
% 2 55 A 08051 PyAx ey kI %

o /-stack
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* IAR Embedded Workbenchzk € -

o 3 B K A st EEoptions

o & #¥Linker Category

o ¥ output file » 2) :& Override default it ¥
2 #5 & 2L A xxx.hex

> Format 34:£3%0Other (4o F B B #7157 )
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Options for node "bank™ ﬂ

Lategory: Factary Settings |
General Options
C/C++ Compiler Output | Extra Output | #define | Diagnosties | List | Corfig| Proce ¢ ] *
Assembler
Custom Build

uild Acts
RAS \ Secondary output file:
/ [None for the selected format)

Third-Party Drrver — Fomh e
Eﬁﬁ;"m " Debug information for C-SPY

: ¥ with tuntime contral modules
Am Devices W With 170 emulation modules
Sdes ™ Buffered terminal output
Simulator

[T Allow C-5PY-specific extra output file

Module-dal symbols: |include al

[/

//

// HEX FILE GENERATION

//

// Include the following line when generating hex file:

-M(CODE) BANK1A-1FFFF,28000-2FFFF, 36000-3DFFF, 3F000-3fff7=( CODE END+1)-0xFFFF, 0x10000-0x17FFF,

//
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o fehttp://lwww.ticom % & T & H & #H IR A
o Z-StackvI43 ZHE 7B (AR LEFCH) Ev e
6,4 918 B $%
- Components @ &k} & 6,4 Z-Stack 8y &-4& vl -
° Projects : Btk ¥ @4 T % EIAR 42 > £ Z-Stack J&
AE
> Documents : 1,4 T Z-Stack &4 &-4& 35 80 L 4% ©
o Tools : 8,47 ZOAD #uZ-Tool W& T B -
o OctopusX i 2% & 4%
o 3 A4 Z Ci\Texas Instruments\ZStack-1.4.3-
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- @ SR b - @ IEEE 1394 EFHEE i
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; OctopusXJf%% AE

mer

L& OctopusX + WEHR
OctopusXHIEF 3R

| EB bootloader | MSP430 |

EE 1D Chip type EB type EE firrmware ILEE firrmware rew

0050 CC2431 SmarRF040[0400 0oa?

/

TITEITACE:

Uast [

EERERAVEGE U

= & 1R B8 64bits IEEEfI 11

[v" Retain IEEE address when reprogramming the chip

N\ |
HEQEEIR - EZEBR -
Gk ~ WHERR TV L& |

Actions: Flash

3 E EI&SE El.]]a Program Wit

@ Erase, program and verify
(" Append and verify

" Verify against hex-file
" Read flash into hex-file

J

* Perform actions l

R iR iR
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e Coordinator
> BB —1ElZigBee #AFS (AR RIS —1E 5L )
- EIE—ERBA—EAERKERZF (PANID)
o FOFRFEMN AL s DDA A4S 1S

* Multi-hop routing

G

> Router
o DEFEMEZ A INA RS

> Multi-hop routing

e End device



4o 4e] 32 31 —{EINetwork

o YM0) a2 7B BRI 22 M AT RE 2R B2
o HRPIEE

Workspace x
EndDeviceDB b

CoordinatorD B
CoardinatarE B
HouterD B
HouterEB
ErndDevicel B
EndDeviceEB
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4o 47 22 3L —{BINetwork

o TEHEZE-S>C/C++ Compiler NEZH ER
confighs

Options for node "SampleApp” ﬁ

S

’

Cateqony: Factory Settings |

General Options
C/C ++ Compiler List | Preprocessor | Disgnostics | MISRA C  ExtaOptions | 4 »]
Assembler
Custom Build
Build Actions

) n |
Linker -f SPROT_DIESY A4 A ToolCC24 30DB 3w Endey ofg -
Debugager -f $PROT_DIRSY b5 A ToolCC24 20D B Sw Config ofg

Third-Party Driver

Chipcon
Infineon
ROM-Monitor
Analog Devices
Silabs
Simulator

v Tz command line options

0k Cancel
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RouterB8e#E A HIChild 24

> nwk_globals.h

> nwk_globals.c

Line 80
Line 121
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{ SampleApp_SendPeriodicMessage ] [SampIeApp_SendFIashMessage

[ SampleApp_MessageMSGCBJ [SampIeApp_HandIeKeys J

SAMPLEAPP_ SEND AF_ INCOMING _MSG C KEY CHANGE
PERIODIC MSG EV MD (Rt =14)
T (KR BEH) ]
qx_l 1
|
[User-defined Event SampleApp_ProcessEvent System Event ]

Lower stack




EFR X )9 BB—F2 A\ 45

[ SampleApp_SendPeriodicMessage J [SampIeApp_SendFIashMessage

[ SampleApp_MessageMSGCBJ [SampIeApp_HandIeKeys J

SAMPLEAPP_SEND_ AF_INCOMING_MSG_C KEY CHANGE
PERIODIC_MSG_EV MD (FSRE M)
T (R B EH)
T

Y |

System Event ]

[ User-defined Event SampleApp_ProcessEvent

Bottom
Lower stack Message
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i =

224 ‘ﬁ%‘ Kgi w\:r

// This 1list should be filled with Appllr*ahnn specific Cluster TDs

{

}\;

€onst cId t SampleApp ClusterLis\ [SAMPL 1§L¢j@|§|’]ID JJ:I:,}:JEH@rLI%ﬁ%E;J \

SAMPLEAFPP PERIODIC CLUSTERID,
SAMPLEAPP FLASH CLUSTERID

J

| SAMPLEAPP_PERIODIC_CLUSTERI
D
\ 2.SAMPLEAPP_FLASH_CLUSTERID )

I

const SimpleDescriptionFormat t SampleApp SimpleDesc =

-

SAMPLEAPP ENDPOINT, A
SAMPLEAPP_PROFID,

SAMPLEAPP DEVICEID,

SAMPLEAPP DEVICE VERSION,
SAMPLEAPP FLAGS, )

v
/73 AR NIIEIDE R TERR)
f’z’ 1

int AppFlags:4;

aMPhharrer Mas LLUSTRRGD,

SAMPLEAPP MAX CLUSTERS,

}

uintf AppNumInClusters;
(cId t *)SampleApp ClusterList, ,f’,f’
B~ S it RWEEZNFEIDRR - It
(cI }Samp eApp ClusterLis },: /|:|\1§§ZJ:;/ILE/\J:¢J@|D

// This 1is the Endpoint/Interface description. It is defined here, but

// filled-in in SampleApp Init().

Another way to go would be to fill

// 1n the structure here and make it a lleesctll (in coda onaco . Lo
// way 1t's defined in this sample ap

endPointDesc t

SampleApp e

DUIeSCy

STEmA RN EREE




SampleApp — SampleApp_Init4)- 43

fAddrType t )Sampleﬂpp Periodic DstAddr; =2z s 44 ]
fAaddrType t FampleApp Flash DSTAUATT {EE’\JWME’\JE@‘%:.%
void SampleApp Init( uint8 task id ) g

{
SampleApp TaskID = task id;

| BRE-EE
SampleBpp Periodic DstAddr.addrMode (afAddrMode t)AddrBroadcast;
Sample;ﬂspp:Perior:li{::]:rst;ﬂsddr .endPoint = SM»IPLEAPP_EEDPDINT Q%j%ﬁgﬂq %%me
SampleApp Periodic DstAddr.addr.shortAddr = OxXFFFE; 3}%}% W Z'_Eiﬁ’, iJJ:

SampleApp Flash DstAddr.addrMode (afAddrMode t)afAddrGroup; AL okt 3
SampleApp Flash DstAddr.endPoint = SAMPLEAPP ENDPOINT; 4185 fb-%ﬂ R
SampleApp Flash DstAddr.addr.shortAddr = SAMPLEAPP FLASH GROUP;

| 5 4S8 (I E)
SampleApp epDesc.endPolnt = SAMPLEAPP ENDPOINT;
SampleApp epDesc.task id = &SampleApp TaskID;
SampleApp epDesc.simpleDesc = (SimpleDescriptionFormat t *)&SampleApp SimpleDesc;
SampleApp epDesc.latencyReq noLatencyReqs;

afRegister( &SampleApp epDesc ); 6@TEEFH}JJ:|3}?§%$§EC
RegisterForKeys ( SampleApp TaskID ); 7 (g N[@FifHLtAsE 4

SampleApp Group.ID = 0x0001;
osal memcpy( SampleApp Group.name, "Group 1", 7 };| 8,EEH%%$,%H
aps AddGroup( SAMPLEAPP ENDPOINT, &SampleApp Group );




SampIeApp_ProcessEvent —SYS_MSG

if events & SYS EVENT M3G )

{
MSGpkt = (afIncomingMSGPacket t *)osal msg receive( SampleRpp TaskID );

while ( MSGpkt )

{
switch ( MSGpkt->hdr.ewvent )

{

casJ»KEY CHANGE : ]
SampleRpp HandleKeys( ((keyChange t *)MSGpkt)->state, ((keyChange t *)M3Gpkt)->keys );
br
caseT;F INCOMING M3G CMD: ]
SampleRpp MessageMSGCB( M3Gpkt );

o e TMABEE - REE

cas
Samplefpp NwkState = (devStates t) (M3Gpkt->hdr.status);
if ( (Samplefpp NwkState == DEV EZB COORD)
|| (SampleApp NwkState == DEV_ ROUTER)
|| (SampleApp NwkState == DEV _END DEVICE) )

{
osal start timerEx( SampleApp TaskID,
SAMPLEAPP SEND PERIODIC MSG EVT,

SAMPLEAPP SEND PERIODIC_MSG TIMEOUT );
}

else
{
}

break;

default:
break;
}
osal msg deallocate( (uint@ *)MSGpkt );
MSGpkt = (afIncomingMSGPacket t *)osal msg receive( SampleApp TaskID );
1



SampleApp_ ProcessEvent —
User-defined event

// Send Message Timeout

#define SAMPLEAPP SEND PERIODIC MSG TIMEOUT 5000 // Every 5 seconds
/Y Application Events (OSAL) - These are bit weighted definitions.
#dEfinE[SEMPLEEPP SEND PERICDIC MS&E EVT ] 0x0001 .
- = = S Self - defined
// Group ID for Flash Command
#define SAMPLEAFPP FLASH GROUP 0x0001
// Flash Command Duration - in milliseconds
#define SAMPLEAFPP FLASH DURATION 1000 In SampIeApph
/Y Send a message out - This event 15 generated by a timer

//  (setup in Sampledpp Init()).
if ( events & SAMPLEAPP SEND PERICDIC MSG EVT )
{

// Send the periodic message

SampleApp SendPeriodicMessage ()

LI I N ] .

F o i e ] d L '} d e ] i 2 LI k!
v .SE'LUE_.-' L oUW I o odys dya il LI IV P 1 L LA [T a L1ILLIT jJLLLTL)f

osal start_timerEx{|Sampleﬁpp_TaskIDjzSAMPLERPP_SEND_PERIDDIC_MSG_E?T,

3 (SAMPLEAPP SEND PERIODIC MSG TIMEOUT + (osal rand() & 0x00FF)) );

// return unprocessed events . ﬁﬁ%ﬂﬁ%ﬁﬁﬁ@”D
return (events ~ SAMPLEAPP SEND PERIODIC MSG EVT); p) uﬂB_TEEE'ﬁ:

3. BRZANRE




SampleApp HandleKeys

void SampleRpp HandleKeys( uint8 shift, uint8 keys )
{

if {[keys & HaL_KEY_SW_l]J EARAHAL_KEY SW_6
{

SampleRpp SendFlashMessage( SAMPLEAPP FLASH DURATION );
1

if ( keys & HAL KEY SW 2 )
{
aps Group t *grp;
grp = aps FindGroup( SAMPLEAPP ENDPOINT, SEMPLEAPP FLASH GROUP );
if ( grp )
{
// Remove from the group
aps_RemmveGrGup{ SAMPFLEAPP ENDPOINT, SAMPLEAPP FLASH GROUP )
}
else
{
/4 Add to the flash group
aps AddGroup( SEAMPLEAPP ENDPOINT, &SampleRApp Group );
I



SampleApp MessageMSGCB

void SampleApp MessageM3SGCB( afIncomingMSGPacket t *pkt )

{
uintle flashTime;

UIRIDA
:I:\
switch ( pkt->clusterId ) SAMPLEAPP_PERIODIC_CLUSTERIDﬂ@
{ BRI
# case SAMPLEAPP PERIODIC CLUSTERID:

break;

case SAMPLEAPP FLASH CLUSTERID:
flashTime = BUILD UIHTlE[pkt >cmd.Data[l], pkt->cmd.DatalZ] );
(HalLedlink("EAL LED 4,%¢,350, 4flashtine / ) ); |
break;

¥EID

SRR EL
SHNREBEA - B2/ D%RFE
/L..E/] HTFEﬁE}_\_

et
W -



SampleApp SendFlashMessage

void SampleRpp SendFlashMessage( uintlé flashTime )

{

uint8 buffer[3];

DATAEFJIEFD &Y

buffer[0]
buffer[1]
buffer[Z2]

(uint8) (SamplekppFlashCounter++) ;
= LO UINT16&( flashTime ) ;
HI_UIHTlE[ flashTime ) ;

if [(ﬁE;DataRequest[ &SampleApp Flash DstAddr, &Sampleﬂpp_epDégar

L\

SAMPLEAPF FLASH CLUSTERID,

2
= r

buffer,

&Samplelpp TransID,

LF DISCV ROUTE,

AF DEFRULT RADIUS ) == afStatus_SUCCESS )

/

el=e

{

«[EZDATARIFUNCTION

// Error cccurred in request to send.

}
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UART/E F 9\~ 43

» 522> C/C++ Compiler->Preprocessor
NIAHAL_UARTZ

Gptlons for node "Samplefpp” [ﬁ

el Factory Sethings
oGRS DA S .
: = Languags | Code | Optimizations | Output | List = Preprocessor J4| ¥
'lHﬁMh'lllllll' . . . sennnnn?
custom Build [ Ignore standard include divectories  [$TOOLEIT DIR$INCY
) ) STOOLEIT_DIRSINCWCLIES
Build Actions . . . . |
Lirker Additinnal tnclode directories: (one per line)
SPRECI_DIES ~
Debugger $PROT DIES. SOURCE
Third-Party Driver SPROT_DIRSL A\ \ZMAINTIZ430DE
Chipcon SPREOT_DIES,. A A A A NCOMPONEN TSN T -
Infineon Preinclude file:
ROM-I'«"IDnlh?r | J
Analog Devices
Silahs & Telifled B0l 0k et Bt = ¥,
n ™ .
Simulato CC24300E i [~ Preprocessor output to file
miatar = [HAL UART =
" vln [
n n
. n
'. EEEEEEEEEEEEEEEESR "

k. Cancel




UART/% A 4 43
- EEEFHUARTHIRELT - I0A

#1nclude "uart.c"

o TERZ TVAYInit functionfE 1A
° wvoid SampleApp Init( uint8 task id )
> open(projectname_ TaskID);

o EEZEHuartEO]E RV 5 {5

HalUART Werite(
SERIAL_APP_PORT, /IR TE port
data, /1E 1l pointer(uint8¥)

length IERHRE
);




UART/E F 9\~ 43
o B vart SRl

© niEcomport

- @ s EES
P SEEES D BN RRRESES
= .
SEMEE > O =28
= BT > o B
& BEEEAES e R

- g BREFSIEREHEREE

2 Y B8 (COM A LPT)

------ TS ECP ENZR# SRS (LPTL)
------ 2" USB Serial Port (COM3)

...... "5 USB Serial Port (COM®6)
...... 1 —;g—ﬂgﬁ;* SasstE (COM1)

o ZEEEIEE>USB Serial PortAE



UART/E F 9\~ 43

USB Serial Port (COMB) - AE

=

| Faort Settings |k§§hf§3ﬁ | ﬁ%ﬁﬁ;ﬁ”
C—
Bits per secaond: [96{}{] v]
Data bits: [8 v]
Parity: [None V]
Stop bits: [1 V]
Flow contral: [None v]
[ Advanced... ] l Restore Defaults ]

 w@e [ mA |

# HPort SettingsT AYAdvancedZ=18




UART/E F 9\~ 43

Advanced Settings for COM6. S —M

COM Port Number:

|coms ~| [ oK ]
COM1 (in use) [«
com2 N [ Cancel ]
COM3 (in use) = || -
" com4 (in use) e
COMS5 (in use

USB Transfer Sizes

Select lowrer settings to cgr

[ Defaults ]

Select higher settings for

COM7T
Receive (Bytes): COMS
COmM9
COoM10
COM11
Com12
COM13
BM Options COM14 Miscellaneous Options

Select lowrer settings to corr COM15 ]
COoOM16 Serial Enumerator
COM17
COM18 Serial Printer
COom19
COmM20 Cancel If Power Off
COom21
Comz22 Event On Surprise Removal
COMmM23
Minimum Read Timeout (ms coM24 Set RTS On Close
COM25
Minimum Write Timeout (m: COM28 Disable Modem Ctrl At Startup
COmM27
COMmM28
COmM29

e COM30

Transmit (Bytes):

Latency Timer (msec):

Timeouts

OO0O0O0O"

En

—
15 COM Portil & | ~4H b —1@




UART/E F 9\~ 43

B SFEEEET SComAssistant V2.2 For WINGX/NT/2000

-

B

&Fje oz |

Mg 38400 v
[Elfi #2325 [NONE  ~ |
BT ° hd

B

|52 E BB MHIE

2.5% 7E 1 2R 7538400

S ERICOM Port ]

gzl
®  paessse|

?%ES‘%IHIE E Ui

v BT k——|_[
TR AE || =

3.4k [O] &
1= | 67 28

= ARG

REE
REATE

I:I:\'IJ

/i

|c.mCOMDATA

BTEE| BENFR/AE

[ TAERIEE FENE

[ B (REpE R EE)

BEEnEiER:  (Lo00 E=F

aEH ||

=G HIEEN I

X

A [STATUS: COM3 OFENED, 38400,H,8,1|

RX:0 | TX:0

AT

EH

TECH]

RAFTE T




UART{E F 91 43

8| S5isE£EF SComAssistant V2.2 For WIN9X/NT/2000

B

=5fe  [COMd v |

TEST!

B 2 SE400 R
Bl{atazs NovE  ~ |
e GG
BTt -

@ %éﬁﬁ»%ﬂi%‘
ErEgE [BERE

| ETFEETRE || Eeyl
|C:\CDMDHTH

[ TERIERE

BrEE| EElTeEE [
FHs
~ BEEE GEEREEEE)
SEgEEm: [0 =@ |ERREXH || EAREWXE | | HExH

<A |[STATUS: COM4 OPENED, 38400,N, 5, 1] RE:5 | TE:0 |GHEUEE |

EH

TECH

RAFIE,
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o fa iR % B R %

o FN7E H A0 A 30 31

LIPS

- BHMB R —EEF4A

HNEE

- B o fEHERSER B - 3
B &R Ol BE R AR S RN E

o EEMHHEAMN AR T, - 3

ik

afAddrType t SampleApp Flash DstA
SampleApp Flash DstAddr.addrMode =

s

7 {8 A

A

ERILIE

A 31

(a

fAddrMode t)ARddrléBit;

SampleApp Flash DstRddr.endPoint = SEMPLEEFF ENDPOINT;

Samplelpp Flash DstAddr.addr.shortAddr
: _ _

= addr;




