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[Abstract]

Recently, with the growth of various sensor applications, the need of wireless communication systems which can support variable data
rate is increasing. IEEE 802.15.4 LR-WPAN system using 2.45 GHz frequency band is very popular for the sensor applications. However,
since LR-WPAN only supports the data rate of 250 kbps, it has a limit to be applied to various sensor networks. Therefore, we define the
preamble structure which can support the data rates of 31.25 kbps, 62.5 kbps, 125 kbps, and present the low-complexity hardware
architecture for time synchronizer based on double-correlation algorithm which can resist the CFO (carrier frequency offset).
Implementation results show that the proposed time synchronizer include the logic slice of 18.36 K and four DSP48s, which are reduced at
the rate of 79.1% and 99.4%, respectively, compared with existing architecture.
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Table 1. Chip mapping of data symbols.

& o

Data Spread Chip Sequences

symbol (c0,c1, ..., c30c31)
0 11011001110000110101001000101110
1 11101101100111000011010100100010
2 00101110110110011100001101010010
3 00100010111011011001110000110101
4 01010010001011101101100111000011
5 00110101001000101110110110011100
6 11000011010100100010111011011001
7 10011100001101010010001011101101
8 10001100100101100000011101111011
9 10111000110010010110000001110111
10 01111011100011001001011000000111
11 01110111101110001100100101100000
12 00000111011110111000110010010110
13 01100000011101111011100011001001
14 10010110000001110111101110001100
15 11001001011000000111011110111000
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Fig. 3. Preamble structure of LR-WPAN systems.
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EEANS Z,4(n)
Type Real term Imaginary term
Case 1 1 0
Case 2 0 1
Case 3 0 -1
Case 4 Vi/2 V12
Case 5 V12 -V1/2
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