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Abstract

Wireless sensor networks consist of resource constraint devices which typically send data
measured by sensors attached to the end devices towards a coordinator. One of the best solution
for wireless sensor networks is ZigBee, where it is wireless standard introduced for low power,
low cost wireless communication with moderate data rates. In this paper, we present porting of
Z-Stack and implementation of UART on the TI CC2530. We show that our implemented board

works correctly in terms of transmitting and receiving data via serial port.
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UART (universal asynchronous receiver
transmitter) FF@el tto] =gt}
o] =& FAHL u2¥ Zrl WA IEEE

802.154¢ A2M] 7le& AHEI 3 XY
A A

m

IEEE 802.154 ¥+2
£ A HFr 3 AFE HHoz FA U9l
99 ZAY (Personal Area Network)S 93k
ZrEZEA AEgden Z2353 MAC
Asez F44dr.

2232 868MHz, 902MHz, 2405 MHz%! 3
709 ISM(Industrial, Science and Medical) ™%
< AYstH, 868MHz ™92 20Kbps W% Z 9]
gkl A, 902MHzE Z2H2F 40 Kbps 4 %<1
10702 =1d, 2405MHzE Z+Z} 250KbpsS! 16 7i
Az FAE T 868MHzeF 902MHz oo
HH BwjolA AFgHon AR u AgdsiH,
2405 MHz+= A Al A A= o2 AL-g-3}7]
A ghetrh3, 4].

MAC FAZS A9ZFelA doly An|x<)
el MuaE Alwetd, W2 de, Ad A4
Alol, BA"E AZF &3 (guaranteed time slot)
e, =9 AHA, ZEd A 2 S, A
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CSMA/CA Z2EZS Abgste] gt e zdol
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TI CC2530[5]> 80517 %.3ty]+= wle]a 2 #1
EEZY #FY(Micro Controller Unit)& %+ RF
E #:HA Y (radio frequency transceiver) 2 A]
2.4GHz2] ISM o & o] A & 2ghe,
DSSS(Direct-Sequence Spread Spectrum)E At
&3t 16719 oy AdS AF3t™ ol
A8 Hol 250 Kbpselth. 8051 MCU+= &
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Sleidlol~E 21709l GPIO (General-Purpose
I/O), &+ 712 USART(Universal Synchronous
Asynchronous Receiver/Transmitter), 3+ 7§12
ADC(Analog-to-Digital Converter)S 3X3§+3lt}.
I8l3 HobS 98] AES-128 4% 7IHE AF
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A 718]= IEEE 802154 F41 7191 49 &4l
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Aavl= 438 Foj-gi-Tof v UEHA
EZ 2 X (peer—-to—peer topology) ¢}
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%, FFDE st o] E(coordinator) Wb 2%
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device) ZWF F2& ¢ QJa, o4 Iy ulolH 9}
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vlolEl e} o s 9H, d= FXE xFTT
T ATHE].
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(¥ 1) ZStack AH]Z tho]o] 13

HAL_BOARD_INIT(

HalDriverInit()
ZMaclnit()
osal_init_system()

osal_start_system()

(Figure 1) Z-Stack Service Diagram
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], B3 ¥A v 2e], HAL(hardware abstraction
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ZAP(ZigBee Application Processor) Z#l Y=
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OSAL ol A Baaz T EHE,
OSAL_START_SYSTEM() 3+ tasksArr(]
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(Figure 2) Z-Stack Porting Environment
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void SerialApp_ProcessMSGCmd(
afincomingMSGPacket_t *pkt ) {
uint8 stat, seagnb, delay;

switch ( pkt—=>clusterld ) {
case SERIALAPP_CLUSTERID1:
HalUARTWriteString(SERIAL_APP_PORT,
pkt->cmd.Data);
break;

(Figure 3) UART Callback

(L% 4) UART dlo|g #%

void Serial_Send(void)
{
// HI0IH 248
if (!SerialApp_TxLen && (SerialApp_TxLen=
HalUARTRead(SERIAL_APP_PORT,
SerialApp_TxBuf, SERIAL_APP_TX_MAX)))




528 CIXNIE 28 =53 =2X M13& H4s (2012.

12)

SerialApp_TxBuf[SerialApp_TxLen]
='W0";
}
// BEE HOIH JASH MAC HSHH &S
R
if (SerialApp_TxLen) {
zAddrType_t txAddr;
if (afStatus_SUCCESS !=
AF_DataRequest(&SerialApp_TxAddr,
(endPointDesc_t
*)&SerialApp_epDesc,

SERIALAPP_CLUSTERIDT,
(byte)osal_strlen( SerialApp_TxBuf ) + 1,
SerialApp_TxBuf, &SerialApp_MsglD, 0,
AF_DEFAULT_RADIUS)) {

osal_set_event(SerialApp_TaskID,

SERIALAPP_SEND_EVT);

HalUARTWriteString(SERIAL_APP_PORT,
=");

}

else  SerialApp_TxLen=0;

}

}

(Figure 4) UART Data Transmission
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UINT16 SerialApp_ProcessEvent( uint8 task_id,

UINTI1E6

events) {

while ( (MSGpkt = (aflncomingMSGPacket_t *)

osal_msg_receive( SerialApp_TaskID ))

) o
switch ( MSGpkt->hdr.event ) {
case ZDO_STATE_CHANGE:
SerialApp_NwkState =

(devStates_t)(MSGpkt—>hdr.status);
if ( (SerialApp_NwkState ==
DEV_ZB_COORD)
|| (SerialApp_NwkState ==
DEV_ROUTER)
|| (SerialApp_NwkState ==

DEV_END_DEVICE)) {
MatchDescReq();
EndDeviceBindReaq();
break;

}

(Figure 5) Automatic Device Binding
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