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Abstract

Debates concerning the competitive edge of leading 3DTV technology of the shutter glasses (SG) 3D and the film-type
patterned retarder (FPR) are flaring up. Although SG technology enables Full-HD 3D vision, it requires complex systems
including the sync transmitter (emitter), the sync processor chip, and the LCD lens in the active shutter glasses. In
addition, the transferred sync-signal is easily affected by the external noise and a 3DTV viewer may feel flicker-effect
caused by cross—talk of the left and right image. The operating current of the sync processor in the 3DTV active shutter
glasses is gradually increasing to compensate the sync reconstruction error. The proposed chip is a low-power hardware
sync processor based discrete-event SoC(system on a chip) designed specifically for the 3DTV active shutter glasses. This
processor implements the newly designed power-saving techniques targeted for low-power operation in a noisy
environment between 3DTV and the active shutter glasses. This design includes a hardware pre-processor based on a
universal edge tracer and provides a perfect sync reconstruction based on a floating—point timer to advance the prior
commercial 3DTV shutter glasses in terms of their power consumption. These two techniques enable an accurate sync
reconstruction in the slow clock frequency of the synchronization timer and reduce the power consumption to less than
about a maximum of 20% compared with other major commercial processors. This article describes the system's
architecture and the details of the proposed techniques, also identifying the key concepts and functions.

Keywords : Stereo vision, 3D visualization, low-power design, synchronization failure.
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3DTV 3DTV Active Shutter Glasses (3DSG)
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Fig. 1. (a) 3DTV system using active shutter glasses (3DSG),
(b) Proposed sync processor for 3DTV active shutter glasses.
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Table 1. Chip Features.
Process Embedded Flash 0.18um 2P6M CMOS
Die Size 2.4 mmx 2.3 mm
Supply Voltage 3.0V~3.7V (Li-ion battery),

3.0V (Coin battery)
160pA ~ 350uA

Operating Current

Sync Packet Edge Tracer using window matcher.
Processing Hardware sync reconstruction by floating
point timer.
Low Power Features Input sensor off ode.

Hibernation mode by edge tracer.
Dynamic operating frequency control.
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Fig. 7. Chip microphotograph.
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10. (a) Target chip B/D comparision, (b) Chip verification B/D, (c) Demonstration for commercial 3DTV.
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