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Abstract

This paper describes the design and the verification of IEEE 802.154 LR-WPAN 2.4GHz Physical layer for Ubiquitous
Sensor Network(USN). We designed the Carrier Frequency Offset(CFO) compensation satisfied the frequency tolerance of
TEEE 802.154 LR-WPAN and the adaptive matched filter that re-setting of the threshold for the symbol synchronization
of the various USN environment. The multiplications is reduced 1/16 by this method each other at i, q phases and has
05dB performance improvement in detection probability. Proposed baseband system is designed with verilog HDL and
implemented using FPGA prototype board.
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Table. 1. Characteristic of IEEE 802.15.4 LR-WPAN.
data rate 8681\4}12(;9}{45%)&)2’(351(?1%(401{@5)’
range 10~100m

latency <15ms
channels 868MHz(1), 915MHz(10), 2.45GHz(16)

addressing short 8bit, 64bit

channel access CSMA-CA
temperature —40~+85C
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Table.2. Spreading of IEEE 802.154 LR-WPAN 2.4GHz.

input bit chip value
0000 11011001110000110101001000101110
1000 11101101100111000011010100100010
0100 00101110110110011100001101010010
1100 0010001011101 1011001110000110101
0010 (01010010001011101101100111000011
1010 00110101001000101110110110011100
0110 11000011010100100010111011011001
1110 10011100001101010010001011101101
0001 10001100100101100000011101111011
1001 10111000110010010110000001110111
0101 01111011100011001001011000000111
1101 01110111101110001100100101100000
0011 00000111011110111000110010010110
1011 01100000011101111011100011001001
0111 10010110000001110111101 110001100
1111 11001001011000000111011110111000
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