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Development of North America Terrestrial Digital Audio Broadcasting Receiver (HD Radio)
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Digital radio broadcasts have begun worldwide and are beginning to progress from initiation to widespread

acceptance. Terrestrial digital radio broadcasts in North America have been in service since October 2002 applying
IBOC (In-Band On-Channel) technology. Terrestrial digital audio broadcasts in North America are conducted
using the same frequency band as AM/FM broadcasts, and the bandwidth of digital audio broadcasts is wider than
that of AM/FM broadcast waves. This has led to concerns that these broadcasts will interfere with those of existing
stations. Additionally, although broadcasts can be switched between digital and analog output in accordance with
reception quality, doing so causes poor reception during the switchover itself.

FUJITSU TEN developed a receiver that uses a reception bandwidth filter to switch over between digital/ana-
log broadcasts, effectively preventing interference, and optimally processing the analog/digital switchover for clear,
stable reception.

This report provides an overview of digital broadcasting worldwide and explains the North American terrestrial
digital audio broadcast receiver developed at FUJITSU TEN to address the aforementioned issues.
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Fig.1 Countries broadcasting digital radio in the world
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Table 1 Start status of DAB broadcasting
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Table 2 Digital radio broadcasting in the world (trends)
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Table 3 Digital radio broadcasting in the world (format)
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400kHz | 430kHz 12.5MHz 12.5MHz
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Fig.2 Service-in Forecast of HD radio station in the next few years (iBiquity materials)
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Fig.3 OFDM and carrier modulation
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Fig.7 Blending operation
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Fig.11 Blended waveform example (analog to digital)
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Table 8 IBOC-FM reception performance
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Table 9 IBOC-AM reception performance
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Table 10 Analog reception performance of the prototypes
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Fig.12 IBOC-FM general characteristics
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Fig.17 Field test in Manhattan (Multipath evaluation)

0-11 0O000000oooo
Table 11 Evaluation in Manhattan
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Fig.18 Field test on the West Coast (AM high-field area)
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Fig.19 Software configuration
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Table 12 Software functions
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Table 13 A part of actual obtained data

i WPS:PAD
Short Name Lang MName Tite Artist
WPEN PEN-HD The Station of the Stars in Philadelphia
WHTU Philadelphia Country 92.5 XTU Loco DAVID LEE MURPHY
WPOC-Fi _|Baltimore Clear Ghanne| Radio
WIWIN-FM  |Magic 55.5 Magic 85.5 HD Radio
WKDL BE 0561 w202 Radio Capital HD Radio
AMU MWAML 885 FM AMERICAN UNIVERSITY RADIO
WETA WETA, WASHINGTON, DC Classical Music & NPR [WETA NPR & Classical Music [Now Broadcasting HD Radio
WHUR-FM [ Sound Like Washington Sound Like Washington WHUR
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Fig.20 Appearance of HD radio
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