Single-chip OFDM Demodulator for Japanese Digital Terrestrial
Broadcasting
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Abstract

In Japan, digital terrestrial television broadcasting which can accommodate a variety of
broadcasting services will be launched in the year 2003. The Japanese standard is characterized by
the use of OFDM (Orthogonal Frequency Division Multiplexing) in the modulation scheme, which
provides stable reception in multipath environments. Other features of the Japanese standard are
three modes with different carrier spacing, time interleaving for reducing data errors in mobile
reception, and hierarchical transmission that enables different programs to be transmitted
simultaneously. The demodulator needs a large logic and memory space to provide these functions.
To enable broadcasts to be received with various terminals, the demodulator should be built into a
single-chip LSI. We designed a new architecture of OFDM demodulation for reducing the on-chip
memory space, and succeeded in developing a single-chip LSI.  We report on the first single-chip
OFDM demodulator for Japanese digital terrestrial television broadcasting.
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Fig.1-Principle of OFDM.
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Fig.2-Hierarchical transmission.
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Fig.3-Receiver and demodulator LSI.
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Fig.4-Architecture of detection and error correction.
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Fig.5-Chip photograph.

cooOoooooooOoOoOoOoOoooooboOoOoooooo
Oo0oooOooo0oooooo0oooooooool3m
ooooooooooooooyrMOOOOOOOOO
g4000000000000000CODOOO
goLsiogooz2sy meMOSO OO OOoOoOOOOO00n
ooooesMHzOOOOOOIOO33vOoOOOOO
ogoz2s5vOoO0booOooi3swoOoooooooooo
Immx SmmOO00OO00000000-50000

gooooo

oooOooogLsiooooooooooooooooon
0000000000000 O0O0OBERDO BIt Error

65



g-e0000boooboooos3ogn
Fig.6-Constellation diagram (3-layer).
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Fig.7-Measured bit error rate.
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