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Development of Automotive Time Domain Speaker
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The "ECLIPSE TD" series, Fujitsu Ten home audio system, is based on "Time Domain Theory" that is differ-
ent from the conventional theory, and has been highly praised in various fields beyond the home audio use. In
June 2008, we released automotive time domain speakers that provide a real surround system in a car by adapting
the time domain theory cultivated through this home audio development.

The new products are three surround speaker models (center speaker, satellite speaker and tune-up subwoofer).
Each of them is equipped with our unique technologies such as a ground anchor, a floating structure, and a R2R
structure, and the sounds produced by these products are more excellent than ever in spatial reproduction.

This paper explains the development background of the automotive time domain speakers and our unique
technology to achieve them. Then it goes on to explain our challenges for the automotive system.
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Fig.1 Home Use ECLIPSE TD Series
Left: TD712z (Full range speaker)
Right: TD725SW (Subwoofer)
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Fig.2 Internal Structure of TD712z
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Fig.3 Center Speaker and Subwoofer
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Fig.4 Satellite Speaker
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Fig.5 Effect of Satellite Speaker
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Fig.6 Visibility Verification from Driver Seat
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Fig.7 Simulation of Bass Reproduction
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Fig.8 Index for Edge Material Selection
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Fig.9 Figure for Explanation of Combination Dome Cap
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Fig.10 Listening Evaluation Result
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Fig.11 Figure of Center Speaker Structure (TDX700C)
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Fig.12 Figure of Satellite Speaker Structure (TDX700S)
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Fig.13 Impulse Response Characteristics (TDX700C)
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Fig.14 Impulse Response Characteristics (TDX700S)
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Fig.15 Appearance of Speaker Unit
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Fig.16 Tone-Burst Response Characteristics
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Fig.17 Figure of Tune-up Subwoofer Structure (TDX700W)
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Table 2 Product Specifications of Satellite Speaker (TDX700S)
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Table 3 Product Specifications of Tune-up Subwoofer (TDX700W)
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Fig.23 Example of System Structure
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Fig.24 ECLIPSE TD Mode
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