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Design of the Low—power Wireless Ad Hoc Network System Terminal Based on
470 MHz

TANG Kai,MA Wei-hua

(Department of Computer Science,Nanjing University of Aeronautics and Astronautics,Nanjing 210016, China)
Abstract: For more extensive use of low—power 470MHz~510MHz frequency,low—cost wireless centralized acquisition
systems. This paper introduces a design based on ARM Cortex—-M0O micro controller,with will be able to realize the
Ad hoc network ,automatic routing,node to be automatic frequency hopping function of the wireless terminal module.
Introducing the main structure of the system,the design of hardware and software modules,and expounds the princi-
ple and realization method of Ad hoc network and automatic routing. The design realized the functions of network-
ing,automatic routing,automatic binding address and other. Application shows that the system can be applied in
wireless meter reading,security,intelligent household,wireless sensor networks and many kinds of medium distance
systems , cost—effective ,stable and reliable.

Key words: Cortex—M0;Si4432; Ad hoc;automatic routing;wireless concentrated collection system

, , , 2.4 GHz

ISM (industrial scientific medical ) , o
N Si4432
o NuclO0OLD2BN
470 MHz~510 MHz 5 5
Zigbee ( ) , MCU (Microcon-
:2012-07-13; :2012-08-03
(1987—), , s N H (1960—), s s

N o

m Automation & Instrumentation 2013(1)



troller) ,

L

Si4432 o ,
MCU , ,
2
Nucl100LD2BN o ARM
Cortex—MO 32 , 8K
, SRAM, . ;
, Nucl100 64 K  Flash s
N 50 MHz; 2 I)C.1 SPI 2
UART o Sili-
con Labs Si4432, s
, o 240 MHz~930 MHz
s +20 dBm ,
) 64 FIFO
o N MCU
o 2 o
’ 33V
SPI ; » j
SPI[Tsaa | [ i
Nucl100
Cortex—MO C 340256
> EPROM

. E 7 \
RS232/485

Fig.2 Hardware architecture of the terminal system

12 MHz
, 32.768 kHz RTC
; Nu-Link ICE
, [llo
MCU 4 SPI
SDN  MCU GPIO , SDN
,S14432 ,
, ;  SDN
,Si4432 o nIRQ

Fig 1 Wireless ad—Hoc network automatic ’ ’

meter reading system structure

2013(1)



= MCU . ,

nPG2164, .
,S14432 GPIOO s
wPG2164 Veon2 ; GPIO1 Veonl 433 MHz,470 MHz~510 MHz o
nPG2164 ANT1  ANT2 Si4432 3 By
Z|[JROMH:
VDD33
L1 z JI
270nH 2 5:;
VDDRF U1 =1 ) el el 2 S1443
o ImImInkn CEEEL
=2
27°“H-||| D200 T100p 00,1 ZgiclEl
LL{vDD_RF SCLK HSSPLSCLK
21X " SpiH4 MIS
3 SUUTT3MOS
“—RXP SDO > VBORE
: ' Y ={RXN VDDDIG .
T 1621 L7330 —{VRIF GNDDIGH 1622
‘ : : T —a O | I
1P~~~ ~§9§E 104
L8 33nH Zaaax -
[]R13 = R14 Je23 e24 T =
0 GND 50 |10p |105 >L >L~ ND
. = = = 2 -
::5723;) GND GND  GND =E €261 1627
Us UPG2164 1033__J105
4 3 Il —
L 0UTI_TX OUT2_RX}|2— T =
GPIO1 _6_5 VCONI VCONA [ 2_GPI00 29 4p oxD
ANTI1 <l: :{> ANT2
Il a 11
LA LA
C29 4p | C30 4p
El
3
Fig.3 RF circuit diagram
’ b
3 b b o
’ o
) ) ’
o} ’ ’
N o o
3.1 )
o
o
b ]
9
;
9 4 (o]
ID,
ID ,
’ b 4
o Fig.4 Relationship of coordinator and terminal

E Automation & Instrumentation 2013(1)



CAP (content access

N
period ) CFP (contention—
free period), CAP Y v
CAP cap )| | e
, N N N
5 Y Y
GTS(guaranteed time slots) .
, AP )| | R
N CAP
N N
) 1 CAP
. CFP ! !
. CFP 5
GTS Fig.5 Flow chart of terminal on-line processing
, GTS, PHY , o
CAP o GTS HAL
- CFP : ) N
[4]0 ’ ’
) MAC : ,
) , MAC .
, MAC ,
, ) MAC : ,
, , MAC , PHY ;
o CSMA-CA , CSMA-CA ,
CAP CAP o , MAC , PHY
, CAP , - MAC
; , CAP , MAC
CSMA-CA , ;
, CAP , o
s , NWK ,
o 5 o b
3.2 °
4 .PHY MAC
NWK APP o

2013(1) E



’ o Y
b N !
’ ’ | ||
. MAC N
9
Y
’ NWK
b b
APP
, 15
6
o
Fig.6 Terminal system workflow
’ 4
APP NWK ,
b
b
b b
o 3 ,MAC (
o
), NWK ( ),APP ( )
’ ’ ’ 15 20's,
MAC , - MAC .
1000 , 15 min
,  MAC : 4,
N_WK , , , o N A b
o
o b
o
’ [1]  Nuvoton Technology Corporation.NUC100/120 Technical Refer-
o ence Manual[R],2012.
s s [2] Silicon Laboratories. Si4430/31/32 ISM TRANSCEIVER[R],2009.
[3] s . MSP430F149  Si4432
2 o
1. ,2011,30(12):93-98.
[4] . 230MHz [J]-
’ ° ,2009,11(5):34-37.
. APP o [5] . [M]. : ;
6 o 2004. [ |

B R Ee it Pt P P Pt B e bt Fet Pet Pet Pt Fell Fed Pt P Eon bt Pogd Pod Pt Bt Bed Fe e  icaax Eel Lt Fat Pad Fod Pot Pt ol St Lol Fel Pad Pt Eert )

( 25 ) [4] , ZigBee2006 [M].
RSSI ’ ’ ,2008 :41-46.
[5] s ZigBee [J]-
’ ,2010,33(4):332-335.
[6] s . ZigBee
[1] , , .. ZigBee U1 ,2010(10) : 108-110.
[ ,2010(7) : 77-80. [7] , . ZigBee
2] , , o ZigBee . ,2010,24(4):510-515.
1. ,2011,30(3) :80-83. [8] , . ZigBee U1
3] ) . [J]. ,2010,43(8) : 187-189.
,2008,26(6) :723-726. [ |

m Automation & Instrumentation 2013(1)



