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(School of Electric Engineering, U niversity of South China, Hengyang, Hunan 421001, China)

Abstract: TheM SP430F2618 microcontroller and CC2520 RF transceiver can be used for
building’ smonitring systan. The ZigB ee wireless neworking technology is utilized, with
its coverage of single point up © 50 300 m, the trander rate of 250 kbps, neivork nodes
of 256, the netwvorking time of only 30 ms, the safety of 128 bit AES, wireless nework
nodes by using D SSS modulation technique, the largest power transnission of 5 dBm, re-
ceive sensitivity of - 98 dBBm; 3 3V power supply, current 25 40 mA; the nework layout
and installation are very flexible and the system can be embedded in a variety of equip-
ment The pgper introduced the structure of monitoring system, the circuit of M SP430F2618
microcontroller and CC2520 RF transceiver, and the main progranming
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Fig 1 Block diagram of wireless buildihgmonitor ng systen
5 , ZiBee/ IEEE 802 15 4
21
M SP430F2618 (s-e1 2 .
3-41 M SP430F2618 16 ,VCC_EM 18V
, , 38V . Cl14 C13 C21 C22 ;
(WDT) A A (Timer A) R4 ,
B (Timer B) 0 1(USARTO 1) 56 I (+1%) : C12
8 12 ADC fC ' X3(32MHz) C23 C24
(DMA) 1 6(PL PB) . CC2520
(Basic Timer) : (TL N inductor)
(RIC) , (7 (C15 C16 C19 C20) ,
4 ) 50Q ,
; C17 C18
, 8 MHz 125 ns
M SP430F2618 , 3
, AR Systans AR
, 6U s Embedded W orkbench for M SP430 ,
18 36V T ZigBee - 2007 ,
22 ZiBee
CC2520 31
CC2520 (T1) 2 4 GHz

Building®App_ Init()



23 4 : M SP430F2618  CC2520 39

ADC ,
RS VCC_CC2520 VCC_EM
JUMP -CC2520 4, o
C12 BEAD-102
100nF R4 | =
13

56K
(’NDQ‘—‘i '— GND 1.0uF
CC2520_nRESET
CC2520_VREG_EN . ]l . GND

— CC2520_ El
20_SCIX /~GND I L Cl4 5 Antenna
U2 100nF T
SRRR CC2520 ! /
RS . TLIN inductor -
IM C15 Cl6 N/ [
CC73520.80 1 82pF 1.5pF GND =

TLIN inductor

" CC2520_GPIO4 >——%=1 GPIO4
"~ CC2520_GPIO3 ¢
CC2520_GPIOZ

v

Q
>
=)
()

=T
=
=
D0 VAl VNNAINV

T GND 5
G D e—— B
100nF
C22 X3
100nF _3_\1[]}_1_ oD
C23—= 32.000MHz—=—C24
GND 27pF 27pF
GND GND
2 CC2520
Fig 2 Schematic diagram of typical application circuit of CC2520
void Building®pp_ Init( uint8 task_id ) Building®App _ Flash _DsAddr endPoint =
{ BU LD NGAPP_ENDPONT,
BuildingA\pp_TakD = tak_id; /1 Building#App_Flash_DsAddr addr shortA ddr
D = BULD NGRAPP_AASH_GROUP,
BuildingApp_NwkState = DEV_NT; /1 /1l
HaUARTOpen ( SERAL _ APP _ FORT,
Building®App_TransD = 0; &uartConfig) ;
11 /1l ADC
11 HalADCOpen ( ADC _ APP _ PORT,
Buildings\pp_ Periodic_DsAddr addiMode = &adcConfig) ;
(afA ddMode_t) A ddB roadcast; /1l
Buildings\pp _ Periodic_D sAddr endPoint = Building?App_epDest endPoint = BULD NG-
BU LD NGAPP_ENDFONT; SAPP_ENDPRONT,
Buildings\pp _ Periodic_D sAddr addr <hort Building®App _ eDex tak _ id =
Addr = OxFFFF; &BuildingApp_TakD;
/1 , Building?App_epDesc smpleDesc
Building#App _ Flash _DsAddr addMode = = (SmpleDesriptionFomat_t * )
(afA ddM ode _t) afA ddrGroup; &B uilding#App_SmpleDes;
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BuildingsApp_epDex latencyReq = nd_aten-
cyReqgs

afRegister( &BuildingsApp_epDesc ) ; //

AP

RegisterFolUART  ( BuildingsApp _ TaskD
); 11
}
32

uintl6 B uildingsApp_ ProcessEvent ( uint8 task_id,
uintl6 events)
{

af IncomingVl SGPacket t * M SGpkt,

if (events& SYS EVENT MSG)  //

{ /10S
M SGpkt = (af Incomindvl SGPacket t * ) osal
mgy_receive( Building®App_TakD );

while ( M SGokt)

{

svitch (M SGopkt- > hdr event)
{

cae UART_CHANGE: //

Building®App _ RXUART ( ((uartChange _t
* )M S&kt) - > state, ( (uratChange t * )M SGp-
kt) - > urat);

break;

ca URAT ADC_TMEUP. //

Building®App_TMBJPADC ( ( ( timeupADC _t
* )M SGpkt) - > dtate, ( (timeupADC _t * )M SG-
pkt) - > ADC); break;

caeAF_NCOM NG MSG_QuD: //

BuildingsApp_M essageM SGCB ( M SGpkt ) ;
break;
case ZDO_STATE_CHANGE: //

BuildingApp_NwkState = (devStates t) M S
Gpkt- >hdr satus);
if ( (Building#®App_NwkState = = DEV_ZB _

COORD)

| | (Building®App _NwkState = = DEV
ROUTER)

|| (Building®App_NwkState = = DEV_END _
DEV ICE) )

{

osal_start_timerEx ( Building®\pp_Tak D,

BULDNGSAPP_SEND PERODIC_MSG _
BEVT,

BULDNGSAPP_SEND _PERODIC_MSG _
TMEOUT );

}

ele

{11

}

break;

default

break;

}
osal mgy deallocate( (uint8 * )M SGpkt); //

/] Next -

M SGpkt |

= (afIncomindv SGPacket_t * ) osal msy_re-
ceive( Building®App_TaskD );

}

retum (events*SYS EVENT MSG); //

}
return O;
}
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