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Development of Terrestrial Digital TV Broadcast Receiver
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Abstract

Japan's digital terrestrial TV broadcasting began in December 2003 in Tokyo, Osaka and Nagoya. At the end
0f 2006 the service area will be expanded, enabling 50% of the nation's households to view the broadcasts and gen-
erating a growing need for digital TV in vehicles also. Fujitsu Ten embarked on development in 2000; by
December 2005 we had created commercial products, and these were adopted as factory options for the Toyota
Motor Corporation in January 2006. Receiving Hi-Vision transmissions stably in under mobile conditions requires
a lot of technology. We devoted particular effort to technology for stable reception in the face of Doppler shifts
during high speed travel, and developed custom LSI and an antenna system. Digital broadcast come with data as
well as pictures and audio. We developed a BML browser to display the data, and graphics LSI / software to enable
its manipulation via touch-keys. The in-vehicle digital TV developed provides stable pictures and audio like those
of home systems, and also provides broadcast data.
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Fig.1 Digital TV receiver and antennas
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Fig.2 Head unit, with channel selection screen
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Fig.3 Reception characteristics compared: Conventional configu-
ration vs. newly developed product
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Fig.4 Data transmission control display screen (Actual received broadcast)
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Fig.5 Schematic of technology used for digital broadcasting
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Fig.6 Hierarchical transmission
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Fig.7 Operation of frequency division/multiplexing diversity
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Fig.8 Diversity effects during low speed driving
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Fig.9 Conceptual representation of high-precision interpolation for
transmission path distortion
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Fig.10 Composition of transmission path distortion interpolation
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Fig.11 Effects of transmission path distortion interpolation
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Fig.12 Doppler shift
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Fig.13 Improvement due to directional antennas
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Table 1 Moving object reception characteristic enhancement measures
and improvement effects (reception rates during fast driving)
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Fig.14 Layout of directional antennas
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Fig.15 Example of installation and directionality
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Fig.16 Further example of installation and directionality
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Fig.17 Configuration of directional antenna switching control
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Fig.18 Newly developed OFDM-LSI
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Fig.19 Comparison of pictures with and without freeze control
(Actual received broadcast)
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Fig.20 Composition of freeze control unit
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Fig.21 Sample in-vehicle display (6-plane)
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Fig.22 Configuration of overlay
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Fig.23 Composition of hardware
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