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- Non-linearity distortion
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- Sampling rate

- Number of bits per sample
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4.3 DSP

F7Eake A137E ADCo 93 AEd=EH IF
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- DSP(Digital Signal Processors)

- FPGA(Field  Programmable  Gate
Array)

- ASIC(Application Specific Integrated
Circuit)
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gtz 8 shie] £5% et vEedq M=
o FRES 252y DSP 3 o /A
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x| 7 dlo|elE WA 7| ng o A8} 3}
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o] & FPGA Aol 78 & 4 9l& Aol 47}
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& 28319 o] LUT-based FPGAE #1$
$3H BED FPGA 729 8¢ ol4% Be
e $48e] B vehd Aol 23 A5

ol w9 g3t} APAUA FPGAES
7Fs¥ look-up tabled] array® 7FAse] it
FPGAT-Ze A3et B3 AiAe due|Zor
< distributed arithmetic algorithm3} #-&
7BtEledet.  Distributed arithmetic
methode Z&A134elE A& look-up table®

g0l

& AFHel  Austn

ARG

e
reconfiguratione|t}. & £
Jbits tool& FPGAV} A3l %o

FPGA®] EA42 dynamic
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FPGA chip

DSP chip

Programming
Language

VHDL, Verilog

C, Assembly language

Ease of Software

Fairly easy. However, a programmer

. needs to understand the hardware Easy
Programming . .
architecture before programming.
Performance Can be very fast if an appropriate Speed is limited by the clock
architecture is designed. speed of DSP chip.
Reconfigurablilit SRAM type FPGAs can be S}?;nbfnrezonigtgi)ﬁ:;or
g v reconfigurable for infinite times. ging a prog v
content.
) —— f o is d -
Reconfiguration Reconﬁgqratlon is dong by Recop iguration is ope by simply
method downloading configuration data to a | reading program at different

chip electronically.

memory address.

Areas where FPGAs
can outperform
DSPs, or vice
versa.

FIR filter, IIR filter, correlator,
convolver, FFT, etc

Signal processing program of
sequential nature

Power consumption

Can be minimized if the circuit is
designed to save power, or if the
power is dynamically controlled.

Even if a program A is larger
than a program B, power
consumption does not change as
long as the number of memory
chips is the same.

Implementation
method of MAC

Parallel multiplier/adder or a
distributed arithmetic.

Repeated operation of MAC
function

Speed of MAC

Can be fast if a parallel algorithm is
used . If a filter is implemented
using distributed arithmetic, the
speed does not depend on the number
of taps.

Limited by the speed of MAC
operation of a DSP chip. If a filter
is implemented, the speed
becomes slower if the number of
taps increases.

Parallelizm

Can be parallelized to achieve high
performance.

DSP chip programming is usually
sequential and cannot be
parallelized.

E 3. DSP2} EPGA



&88 - Software-Defined Radio Technology2! 7H2

ukgel BHog AFAe] r15dt BAL 2 HE
£ DSP¢} FPGAoIth.  3& DSPst FPGA 5
8] Ho]A< wlastlet,

2

ﬂ&

IEY

(1] S. Haruyama, "Software-Defined Radio

Technologies”, Wireless Communi-
cation Technologies - New Multimedia
Systems, Kluwer Academic Publishers,
Netherlands, July 2000.

(2) J. Mitola, "Software Radios”, IEEE
Communications Magazine, pp. 24-25,
May 1995.

(3) J. Mitola, D. B. Chester, S.
Haruyama, T. Turletti, W. Tuttlebee,
"Globalization of Software Radio”,
IEEE Communications Magazine, pp.

82-123. February 1999.

(4) J. Mitola, Z. Zvonar, “Topics in
Software and DSP in Radio”, IEEE
Communications Magazine, pp.

102-117, August 1999.

o
ofN
b2

1085 H2isim MAE
fat &fAF 1994 8E =
U TEEZEMSD gAt
10955 3E~19994 38
Y20 oS 2o
1996E 1E~3M st=l
Xtitets] Al 19963
T8 19974 128 st=AX|
AN ESS HALIH 199648 18 &M st=dets
Hold 19984 1E8~19984 128 slmSlele g
I 19984 4B ~EHM EMCY|2ME2H, E2H &
oSS 204, SHEYAKESIHE 20004 3E~H
N S=ITU-R AT/~
FRHTEO0F: MII0|SE Y3 Yot PCS FEAA E
B, 25 FH& =217t o|g7|7(of 0lxje EE I
o|g7|7|e| MAtm WIEY, FM00|2 S8 2E

he 4AH A A S



