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Abstract

This work presents an energy-efficient video recording SoC fabricated
in TSMC 65nm LP CMOS technology, which integrates a complexity-
&bandwidth-efficient H.264 video encoder, an ultra-low-power (ULP)
MPU with timing-optimized ROM & 8T SRAM macros for ultra-low
voltage (ULV) operations, a 512Kb ULV & leakage-aware 8T SRAM
for the frame buffer (FB), and various on-chip peripherals, as shown
in Fig. 1. By utilizing both a ULV cell libraries with custom pulsed
D flip-flops (PFF) for wide-range voltage scaling and ROM/SRAM
macros optimized simultaneously for timing & leakage, as well as an
advanced energy management (AEM), the proposed SoC achieves
32fps HD720 H.264 real-time encoding at 1.0V, and reaches as low as
0.57nJ/pixel ultra-low-energy dissipation when doing 30fps QQVGA
H.264 video encoding, as shown in Fig. 2.

The proposed SoC is the first ultra low voltage video recording SoC
published in the world. The proposed SoC also integrates a variety
of functional modules into one single chip to support the real-time
video recording functions. Based on the proposed design, we can
implement the some innovative commercial products with the
low power consumption, like bike recorders, button recorders, and
necklace recorders. Moreover, the proposed SoC can also encode
the down-sampled video and transmit it through the ANT+ interface
to smart phones or tablets for remote display. There will be lots of
innovative applications coming from the proposed ultra low voltage
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video recording SoC. For example, by equiping the proposed SoC in
the button recorder, we can use it to record everything in our daily
life to serve as the personal diary. In summary, the proposed ultra
low voltage video recording SoC exhibiting the excellent low-power
performance can enable many intelligent video applications in the

near future.

Fig.2 > ULV system prototype demo




