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Research background

Portable media player Video recorder Video camera
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H.264 is But H.264 is
* newest video coding standard, < several times power consuming.
« twice as effective as MPEG2,
 adopted in various services

and products.

Low power H.264 video decoder LSl is
required.




DVS (Dynamic Voltage Scaling)
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Cycle variation in H.264 decoding
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Computation power required for H.264

decoding is fluctuate.




Required cycles in an macro block
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Conventional pipeline
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Elastic pipeline (2/2)
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Block diagram of H.264 decoder core in a SoC
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Design for H.264 decoder core
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Process technology:
Core area:

Gate count:

# of transistors:
Supply voltage:
Operating frequency:
Function:

90nm 6-metal

1.4x4.0mm

60k

2.5M

1.0V

108MHz

H.264 Main Profile Level 4 w/o CAVLC,

weighted prediction and field MB 15



Normalized workload
(Normalized execution cycles per frame)

(Normalized local bus traffic per frame)

Cycle reduction

=

| : E | |
B frame: : 4— P frame
0.8 -
l TR ": PR ¢

O
o))

¥ f TEE

k"’ ’L’LM A ?\,V?u
"g : =

‘\n

." s
. 1 .

’\ \M*] k’v" 0"\'

04K ¥ ¥ ¥4l ¥ %1%
; Deco;der plpellne
0.2F |framme i Bandwidth=4.3Gbps- a
:  Bandwidth=5.3Gbps
| E‘iandwigtqzaﬂGbos; """"""
O.
0 10 20 30 40 50 60

Frame number

16



Power reduction
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*Elastic pipeline can reduce
the bandwidth to 3.72Gbps,
while the conventional
pipeline requires 9.76Gbps.
*Power reduction is saturated
over 6.4Gbps.
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Summary

 Elastic pipeline for DVS
* Applicable to hard-wired logic

 Bandwidth reduction from 9.62Gbps

to 3.72Gbps or 44% power reduction
of H.264 HDTYV video decoder core
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