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Design of Printed Circuit Board for Clock Noise Suppression
in T-DMB RF Receiver
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Abstract

This paper proposes a new clock routing design for suppressing clock harmonic effects in a Printed Circuit Board
(PCB) for a terrestrial Digital Multimedia Broadcasting(DMB) system. Typical crystal reference frequencies that are
widely used in DMB tuners are 16.384 MHz, 19.2 MHz, 24.576 MHz. When the high-order harmonic components
of these reference frequencies fall near the RF channel frequencies, receiver sensitivity of the tuners is seriously
degraded. In this work, we propose a new clock routing design in order to address the clock harmonic coupling issue.
The proposed design incorporates two inductors for isolating the clock ground from the main ground, and adopts a
new stripline-style routing instead of the conventional microstrip line style routing to minimize the overlap area with
the main ground. As a result, the RF sensitivity of the T-DMB tuner is improved by 2 dB.
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Fig. 1. Terrestrial DMB receiver architecture.
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Table 1. Reference clock frequency and its harmonic
frequency.

LER | 28 204 9 229 294
A4 8 8T R LY T35 (MHz)
1 16.384 19.2 24.576
2 32.764 384 49.152
3 49.152 57.6 73.728
4 65.536 76.8 98.304
5 81.92 96 122.88
6 98.304 115.2 147.456
7 114.688 1344 172.032
8 131.072 153.6 196.608
9 147.456 172.8 221.184
10 163.84 192 245.76
11 180.224 2112 270.336
12 196.608 230.4 294912
13 212992 249.6 319.488
14 229.376 268.8 344.064
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Fig. 3. Magnitude of clock harmonic components.
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Fig. 6. (a) Clock signal line for clock harmonic re-
duction, (b) layout.
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Fig. 9. Evaluation board photograph.
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Table 2. Measured performances of the terrestrial DMB

receiver.
R E
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. 196.736 MHz -975 -99
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213.008 MHz —-98.5 -100.5
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(dB] Channel N -1 40 40
Far-off +5 MHz 50 50
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Fading Multipath
. -92 -
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