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Real Chip Evaluation of a Low-Power Accelerator Cool Mega-Array(CMA )-2

Mar1 Izawa,t NOBUAKI OZAKI,t YOSHIHIRO YASUDA,t
MAaSAYUKI KIMURAt and HIDEHARU AMANO?

Cool Mega-Array or CMA is a novel high performance but low power accelerator archi-
tecture for battery driven mobile devices. CMA is consisting of a large PE array with pure
combinatorial logic, a small p-controller to keep flexibility of data management, and data
memory. CMA is able to achieve high energy efficiency by appling DVFS and wave-pipeline
to the PE array. The first prototype CMA-1 with 8x8 PE array was implemented with
65 nm CMOS process, and achieved a high degree of energy efficiency. To achieve higher
performance and energy efficiency, the second prototype CMA-2 with 10x8 PE array was
implemented with 40nm CMOS process. The depth of instruction memory was doubled, and
w controller was pipelined. PLL was introduced to separate the system clock from I/O clock,
and the p controller can work with a higher clock generated from PLL. The evaluation result
with real chip shows that the power efficiency of CMA-2 is 6.9% higher than that of CMA-1
with sepia filter.
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1 CMA-2 ® PE Array & CMA Controller
Fig.1 The PE Array and the CMA Controller of CMA-2
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Fig.3 Compared with CMA-1 on simulation
£ 1 CMA-1 & CMA-2 offtf
Table 1 Specifications
CMA-1 CMA-2

Fujitsu e-shuttle

Renesas 40nm

Technology 65nm 12-metal CMOS 7-metal CMOS
Chip Area 2.1lmm X 4.2mm chip 4.2mm X 4.2mm chip
Core Area 1.5mm X 3.6mm core 3.5mm X 3.5mm core
0.45-1.2 V for 0.7-1.1 V for
Supply Voltage PE array (VDDL) PE array (VDDL)
PE Array 8 x 8 10 x 8

p-controller

1 cycle non-pipelined

2 stage pipeline

Instruction memory

14 bit - 64 depth

14 bit - 128 depth

Clock frequency

210MHz

180MHz
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Table 2 Applications Plograms

af 24-bit « - Blender

sf 24-bit sepia filter
alpha 8-bit « - Blender
sepia 8-bit sepia filter
edge edge filter
gray 24-bit gray scale
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Fig.4 Evaluation (sepia filter)
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