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Performance Improvement of Frequency Synchronization in ATSC DTV
System using Signal Power at Both Edges of Spectrum
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Abstract

ATSC DTV system uses FPLL block for acquiring the frequency synchronization. Because the FPLL uses only the pilot signal,
the frequency convergence range becomes narrower and it takes a more time to acquire the frequency synchronization as the pilot
is distorted. And the spectrum shape around the pilot makes an asymmetric convergence range between the positive frequency
offset and the negative frequency offset. This paper proposes the algorithm that requires the installation of the filters at the both
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edges of a VSB spectrum and uses the signal power that passes these filters. The proposed algorithm complements the problems of

the asymmetric convergence range and overcomes the performance degradation due to the distortion of a pilot level.
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Fig. 1. Spectrum of the VSB Signal

6.0 MHz .l

2 9 0 ATSC DTV A29e)q ~9Eg e M348

tfo
9.
oo
e
N
=)
P
oft
X,
oX
ofr
=
2

L

1st
Lo

Synthesizer

SAW
Filier

tF
AMP

Turer

2rd
Lo

vCo

WPF

8 2 71& FRLLY BEx
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Table 1. Brazil Field Test Channel Mode!

Path 1 | Path 2 | Path 3 { Path 4 | Path 5 | Path 6
Amp. 10 | 0.2045 | 0.1548 | 0.1790 | 0.2078 | 0.1509
A dB -138 | -162 | -149 | -136 | -164
Delay[#s] 0 0.15 2.22 3.05 5.86 593
Amp. 1.0 0.2512 | 0.6310 | 0.4467 | 0.1778 | 0.0794
B dB 0 -12.0 -40 -10 -150 | -220
Delay[ss]| 0.00 0.30 3.50 4.40 9.50 12.10
Amp. 0.7263 | 1.0000 | 0.6457 | 0.9848 | 0.7456 | 0.8616
C dB -28 0.0 -3.8 ~0.1 -25 -1.3
Delay(#s]1| 0.000 | 0089 | 0419 | 1506 | 2.322 | 2.79
Amp. 0.2045 { 0.1341 | 0.1548 | 0.1789 | 0.2077 | 0.1509
D dB 0.1 -38 26 -13 0 -28
Delay[xs]1| 0.15 0.63 2.22 3.05 5.86 £.93
Amp. 1.00 1.00 1.00 - - -
E dB 0 0 0 - - -
| |Delaylus]| 0.00 100 | 200 - - -
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