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Design of a Correlator and an Access—code Generator
for Bluetooth Baseband
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Abstract

We describe the design for a correlator and an access code generator in bluetooth system. These are used for
a connection setting, a packet decision and a clock synchronization between Bluetooth units. The correlator
consists of two blocks; carry save adder based on Wallace tree and threshold-value decision block. It determines
on an useful packet and clock-synchronization for input signal of 1.0Mbps through the sliding-window
correlating. The access-code generator also consists of two blocks; BCH(Bose-Chadhuri-Hocquenghem) cyclic
encoder and control block. It generates the access-codes according to four steps’ generation process based on
Bluetooth standard. In order to solve synchronization problem, we make use of any memory as a pseudo random
sequence. The proposed correlator and access-code generator were coded wi_th VHDL. An FPGA implementation
of these modules and the simulation results are proved by Xilinx chip. The critical delay and correlative margin

based on synthesis show the 4.683ns and the allowable correlation-error up to 7-bit.
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Table 1. Xilinx implementation report

Device Ulilization Summary
Number of External GCLKIOBs 1 out of 4 25%
Number of External 10Bs 98 out of 140 70%
Number of LOCed External I0Bs | 0 out of 98 0%
Number of SLICEs 100 out of 1200 3%
Number of GCLKs 1 out of 4 25%
Max Dclay 4.689ns grstsw_c

E 2 dyrz= A4 2 A#7) FPGA 3 2.9
Table 2. FPGA summary of a correlator and an

access—-code generator

Target FPGA
Function
Input Clock
Internal Clock

Spartan XC2S100PQ208

BERs diznE 44 2 4RAS

1 MHz

13 MHz(F A 2502 4423 28)/1 Mz 7] 25)

Performance A 2T BANLY 6655/ 375 &2 T-bit
Power Supply +5V .
Power dissipation under 1.0W
Package 208pin PQIP
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