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Fig. 1 Sensor node of WSN using 1A4420

1.2 1A4420 5 CC2420 iy Lb &

I » TC 2k A% IR A4 90 265 5 T bk o 1 52 (L T (1)
TR (1) TEEES02. 15. 4 A7 e 42 3T Jo 2% 1% B 4%
W 2% (9 EE5K , I AT AR A oA o TE 4R A% I8 A T 4%
bR e, h T JC LR AL B I 46 g FH i 55 I, TR ALE
H T3 B K, R IEEES02. 15. 4 Fp ifi 1Y) ZigBee
WK 7 38 T A= R R R i UL AL A
THEF A EE A s )R ZigBee B 1Y
—BE TR A4k HE I T4 & IEEE 802. 15. 4
P v 8 SRS R, I 400 25 Ry Y P 4 Ak T 4 22 R
P2 04 1% vk 77 . ZigBee B B R & A #5719 ML
0, i 15 ZigBee £ A H # 58 3.

CC2420 /M Chipcon 2y &) #i H i)k 55 3K
6 TEEES02. 15. 4 A5 #E (9 3 45085 J. P i 3¢
PEIT % TAE A #5778 i Microchip #2439 JF & ¥
BRPRZ b XA AR H CC2420 /] LLAH X PR
o b S LA — 7 O 44 B ASE R R 2 G R 1
W 24 R G5 SR ZigBee MY 2 G0 45 W R PERT 20K
o7 FH R A 1) F % 0 I 8% A B S5 0 5 R RIS J2 3R
B A4 ol B R 5 G E — & (45 0 ZigBee £0AR
FLAE fff g JLAS 450385 0 52 o ] RRUAS 2 — 14 25 5 1 =
1%. ZigBee AN 238 H T A3 1% DL B9 1 RE R 24,

1A4420 A L H PR 2EPLH L B T 2847
) 25 W e R b A e R 3% 2~ 3 A OxAA fE
JHT S, & 0x2D.,0xD4 T ) 4 45 U A AL
H RN EmgZaed AP HCE X
ChnEl 2). X i 45 TA4420 BEWS A T 0 45 B 130 B4
T S B A 06 T 2 A SRR A ) 445 140 3 15 IS0 g
P4 TE 2 Tk R g i AR SCk B T TA4420. R
TA4420 A i B L QA SR 1 A 58 AL 1 0 Aot W
HyRg . HA A A e AR T AE IR A,

1 2 3 4 5 6 n
FPRESL

0xAA|0xAA|0xAA|0x2D | 0xD4

B 2 1A4420 312 Wi By — A 4%

Fig. 2 General frame structure of 1A4420
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Fig. 3 Timing of LPC2138 writing command to 1A4420
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Fig.5 Transmitting flow chart of 1A4420
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Fig. 6 RSSI experiment results of 1A4420
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Study of embedded wireless sensor node design

and communicating realization

GAO Ying-ming', JIN Ren-cheng', WANG Li-ding"'*, WANG Hong-bin*, LIU Rui-rui’

(1. School of Mechanical Engineering, Dalian University of Technology. Dalian 116024, China;
2.Key Laboratory for Precision and Non-traditional Machining Technology of Ministry of Education,

Dalian University of Technology, Dalian 116024, China )
Abstract: A novel wireless sensor node is developed using 32 bits microcontroller LPC2138 as
processing unit, considering technology direction of wireless sensor networks. Radio frequency chip
1A4420 and CC2420 compatible with IEEE802. 15. 4 are introduced. Compared with CC2420, 1A4420
is not restricted to any communication standard which gives users more space to explore completely
new protocol; application circuit design of IA4420 is simpler than CC2420, even any other radio chip,
so it is chosen as communication unit of the sensor node. After solving SPI (serial peripheric
interface) timing issue and connection between LPC2138 and 1A4420, the method of transmitting and
receiving data through 1A4420 is presented in detail. Experiments for evaluating RSSI (received signal
strength indicator) provided by IA4420 are performed. Results indicate that RSSI output of 1A4420

can be used as good link quality estimator, but is not good for node location.

Key words: wireless sensor networks; sensor node; LPC2138; 1A4420



