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ADbstract

The performance of digital mobile radio communication systems is
effected by signal fading and interference from co-channel users. Both
these effects can be reduced by the use of antenna arrays at the base
station with the appropriate signal processing and combining of the
received signals.

In this thesis, a blind adaptive array beamformer against co-channel
interferences is proposed. The beamformer's weight vector is calculated
from auto correlation matrix of the received signals and cross-correlation
matrix between the received signal vector and the signal vector shifted
to the cyclic frequency of the desired signal vector. The proposed
method utilizes the cyclostationary properties of the communication
signal and has the constraints that maximize output
SINR(Sgnal-to-Interference plus Noise Ratio). Also, this thesis is
applied to the adaptive method with power method and recursive
equations. The computer simulations to compare the performances
between the proposed method and the conventional methods are
performed. In the beam pattern, the proposed method has lower power
gain than conventional algorithm at the interference directions. In the
BER(Bit Error Rate) curve, the performance of the proposed scheme is
superior than that of conventional schemes.  Also, the adaptive
beamformer algorithm is implemented in TMS320C31 DSP chip

produced by Texas Instruments.
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3-1 Power method
Table 3-1 Procedure of power method

Weap(n+ 1)= POWER(R,,(n), Wcag(n))

{
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Computation
while (|Ryu(n)di(n)- Ry (n)de 1(n)|=¢) do
{

qu(n) qk(n)
|qu(n) qk(n)|

Qi+ 1(N)=

k= k+ 1

}

Update

Wcag(n+ 1)= qy(n)
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5 DSP

Texas Instruments TMS320C31
DSP . TMS320C31
32 programmable DSP
C3x TMS320C30
51

5.1 TMS320C31

TMS320C31 51
CPU, , , , DMA(Direct Memory
A ccess) , ,
CPU
CPU ALU(Arithmetic Logic Unit), , 32 barrel
shifter, , )
CPU1/CPU2 REG1/REG2
2 2
, 1 ALU
1
(2 ) 1 60M Hz
30MIPS(Million Instructions Per Second) , 1
2 60MFLOPS(Millions of FLoa-
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5-1 TMS320C31

Table 51 Summary of TMS320C31 features

1. 32 TMS320C30
2. 3 1 2
3. 12 PQFT , 181 PGA
4. 0.8y m CMOS
1. 27/33/40/50/60M Hz
2.2 1
3. 60MHz 30MIPS, 60FLOPS
1.2 1K x 32 ( K )
2. 64x 32
3. 16Mx 32 T M S320C30
(24 )
4 4K
' ROM
5. 4
(boot ROM1, ROM2, ROM3, serial )
1. 32 , 32
2.2 3
3. ALU 2
4, , call, return
5.
6. zero- overhead
7.
1. 8 40/32
2.8 32
3. 40/32 ALU
4, 40/32
5. 32 barrel shifter
6.
S TMS320C30
/0 2.2 32 2
3. 8/16/24/32 1
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ting point Operations Per Second)

TMS320C31
(PC)
ALU

28

5-2 TMS320C31
Table 5-2 TMS320C31 registers

C )
PC program counter 32
RO extended precision register 0
R1 extended precision register 1
R2 extended precision register 2 32
R3 extended precision register 3
R4 extended precision register 4
R5 extended precision register 5 40)
R6 extended precision register 6
R7 extended precision register 7
ARO auxiliary register 0
AR1 auxiliary register 1
AR2 auxiliary register 2
AR3 auxiliary register 3
AR4 auxiliary register 4 32
AR5 auxiliary register 5
AR6 auxiliary register 6
AR7 auxiliary register 7
DP data page pointer
IRO index register 0
IR1 index register 1 32
BK block size register
SP system stack pointer
ST status register
IE CPU/DMA interrupt enable register
IF CPU interrupt flag register 32
I0F 1/0O flag register
RS repeat start address register
RE repeat end address register 32
RC repeat counter
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8
precision register) 32
(auxiliary  register)
Arithmetic Unit) 24
5.2
16Mx 32
I/0 memory- mapped
1K
0  809800H 809BFFH
809FFFH
SRAM
KM 681000 ) 128K x 8 bit
32- bit, 128K
PAL 820000h
PAL

5-2

(extended
40
8 32
2 ARAU(Auxiliary Register
I/O0 5-2
I/O
2
, 1  809CO0H
umcC 611024 (
4
5-3
, IRW /RD
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5.3

5-5
PC (Personal Computer), TMS320C31 DSP
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, PC PC
display

PAL l
R AR Rk R AR R

5-5
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5-3

Table 5-3 Program complexity

(Cycle) (%) (M sec)
45 - 0.0018
52 - 0.00208
( ) 924 - 0.03695
( ) 165 - 0.0066
( ) 45 - 0.0018
( ) 2659 - 0.10636
SR UPDATE( ) 525145 96.7777 21.0058
POWER method( ) 5648 1.0409 0.22592
2954 - 0.11816
( ) 542630 100 21.7052
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