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The EnCore Embedded Processor

Feature EnCore 130nm [speed opt]

ARM Cortex M3 130nm [speed opt]

Core Size [Baseline]  0.15 mm?2
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Dhrystone MIPS/MHz 1.45 [Single Issue]
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EEMBC CoreMark™ /MHz - 2.040 [Single Issue]
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Power Consumption [250 MHz] @ 0.070 mW/MHz [FMAx 250 MHz]

1.25 [Single Issue]
1.753 [Single Issue]
0.140 mMW/MHz [Fmax 135 MHz]

Feature EnCore 90nm [speed opt]

ARM Cortex M3 90nm [speed opt]

Core Size [Baseline] - 0.071 mm?
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~Dhrystone MIPS/MHz 1.45[singleIssue] 1.25[SingleIssue]
~ EemBc CoreMark™/MHz  2.040 [singleIssue] 1.753 [singleIssue]
Power Consumption [250 MHz] = 0.024 mW/MHz [FMAX 420 MHz]  0.070 mW/MHz [FMAX 191 MHz]
Feature EnCore 65nm [low power] ARM Cortex M3 65nm
~ Core Size [Baseline] ~0.036mmz NA
~Dhrystone MIPS/MHz 1.45(singlelssue] ~1.25[SingleIssue]
EemBc CoreMark™/MHz 2.040 [singleIssue] 1.753 [SingleIssue]

Power Consumption [250 MHz]  0.012 mW/MHz [Fmax 500 MHz]

- Core sizes exclude RAM area
- EnCore power measurements include cache RAM power
- ARM data from ARM website (also believed to exclude RAM area)
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’ mSIA Processor Automated Synthesis by ITerative Analysis Project

£ In the PASTA project we seek to automate the design Q-
P and optimisation of customisable embedded processors.
We do this by creating tools that are able to jearn about : : | Home
the physical characteristics of the underlying silicon News
W technology and use that knowledge to synthesise the \ Publications
;f structure of an embedded processor. As the processor is ’ People
i now a flexible entity without a pre-defined instruction | Seminars
¥ set, the compiler for that processor must also be ) Contact
,  synthesised. Furthermore, the code optimisations that ) Internal Area
E the compiler performs when translating from source M SRS | .
' code to the synthetic architecture, must also be 1 PASTA Activities
;. synthesised.

Publications

EnCore Tools

f The three main areas for automated synthesis are: ECC Compiler

CCC Compiler

EnCore Simulator
Verification/Co-Simulation

Processors

» The processor architecture,
« the micro-architecture, and
« the compiler.

. . i HW Systems
However, the information on which to

| _
make automated decisions in each case EnCore Processor
will be different. At the micro-architecture EnCore Calton R,
level we need to know how each micro- e k.
architecture option translates into speed, FPGA Platform
energy and die area. At the architectural ASIC Flow y
level we need to know how each Chips & Boards ‘
3

instruction set option translates into clock
cycles of execution time, and at the M.Sc. and UG Projects
compiler level we need to know how each

optimisation reduces the overall number of Research Areas
instructions executed and maximises the
effectiveness of the memory system.

Resource Sharing )
Configurable Flow Accelerators

The challenge of our research is that all Automated ISE

three areas are inter-dependent and Mapping ISE R
ultimately depend on the characteristics of Power Prediction & Optimisation

= the silicon on which the system is based. Interconnect Synthesis &
__; )‘__‘ By blurring the boundary between Cache Optimisation for Embeddedy
A hardware and software, and by automating Systems ®
b the process of adjusting that boundary, we hope to create a system that can Compilation for Dual Memory
| perform design trade-offs in seconds when currently it takes an experienced Banks

People

designer several days. Fast Cycle -Approximate
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2.l EnCore Projections - 65 nm and beyond
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Quad Core EnCore - Size 0.15 mm?2 16 Core EnCore Slze 0 15 mm?2
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