


We are in the middle of a revolution
which will radically change the
industrial landscape

~Creative Destruction: Why Companies that are built to [ast underperform the




REALIZABILITY
Growth in
capability and
cost-efficiency of
technology
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., Whennew Technologies cause great
Firms to fail”
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Shannon asks for more than
Moore can deliver...

10000000 Algorithmic Complexity
(Shannon’s Law)
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Computational Efficiency . ..

is not simply pushing the MIPS or MOPS or
simply the clock speed but ...

——» feature size [pm]

2002 2006
Source: A.C.M.Claasen, ISSCC 99 year
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Dedicated
HW

Heterogeneous Reconfigurability

Platform —10-50MOPSITW-———————————
2V DSP: 3 MOPS/mW

_sat0
Embedded Processors — A MIPSITA——

Flexibility (Coverage/Flexibility
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«3rd |SC|p|ne between agorltmlc
exporatlon and |mpementat|on




~ _The Scaleable Platform for Wireless
Communications
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mmad Detection Path
'!--!_ Parameter Adjustment

Parameter e r—
Estimation Algorithm

Use the estimated channel

W

if they were the true values

gm:

Decoders
Filters
Channel Estimator

— The Signal Processing Task is cyclostationary
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Heterogenous Platform Design

The optimal architectures optimizes
the intrinsic computational efficiency

e

e Computin ngine. ..

will be a heterogenous,

(Mops/mW)
architecture to optimally match the algorithm
and architecture for a given application
domain




l sstem level rofiIin
Hardware Software

Asic | | bRL | | AsP | | DSP, P

Synopsys, DAC ‘01,
session




of a final system

is decided in the process of defining system
specifications and

architecture design." - Yoshifumi Okamoto,




FlexWare, ST
—
m

Mescal, Gigascale Silicon Research Center

PEAS,Osaka Univ.

Language®, A.Hoffman et.al, to appear IEEE Trans. on CAD
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Processor Design Process




_ ProcessorDesignProcess()

Architecture

Exploration * micro-architecture

LI\AJ/S\A nartitioning |
o R Hardware
(—Designe
Architecture
Implementation

e synthesis

» SW development tools
Software
Application Design

System Integration
and Verification « verification Integrator

Different development groups imply

* longer turn-around times

~— Current design methodology does not allow system
e houses to develop ASIPs in-house
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Architecture Architecture
Exploration Implementation

Processor
model ?

Software System Integration
Application Design and Verification

Q

Processor Designer
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interrupt

— datafow
control program data-paths ata-fiow
sequencer

program data

instruction
memory memory ﬂw

instruction-pipeline :‘ FWC: o=
architecture
de

Abstraction of time

7 .
high-level language statement
| _oydle [ oyde || oyole ][ oyole || oyole |




~ Model Components of Tools
Memory model | Instruction-set model
registers, memories = composed of valid HW
bit widths, ranges operations
assembly syntax
instruction word coding

Resource model instruction semantics

hardware resources

resource requirements of e

operations = Timing model
activation sequence of
hardware operations

. ipeline
Behavioral Model PP
abstracted hardware

activities (various levels) Micro-architecture model

changing the system [ RTL accurate hardware
state behavior

hardware operation
grouping

gm:




I

instruction
set (SW)

processor
architecture (HW)
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-~ Hardware Designer
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Architecture

Specification

AVAVATA

C Compiler

Assembler

I
- Interface ASP
1

Interface

Software Designer System Integrator
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T1 C54x: cycle-accurate model

10x improved
designer
efficiency!




~ Simulator Performance

[] TIsim62x

LISA
simulator

Host:

Sun Untra Sparc 10
300 MHz, 256MB
olaris 2.




e
A low-power ASIP for Infineon DVB-T 2nd
~ generation single-chip receiver: |

Harvard architecture

60 mostly RISC-like Instructions & Special
Instructions for CORDIC-Algorithm

32-Bit Data path Width

8x32-Bit General Purpose Registers, 4x9-Bit
Address Registers

2048x20-Bit Instruction ROM, 512x32-Bit Data
Memory

I2C Registers and dedicated interfaces for
external communication




- no-overhead: e. g. the xxxxx-DSP has a lot of unecessary
features

hand-written ICORE generated ICORE

660164 NAND-equiv. 666 212 NAND-equiv.

Powe

Consumption
14,51 mW

hand-written generated ICORE

 "’CcorRg —— 0000000000000
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Methodology
Profiling + ISA selection
VHDL+Synth.
Assemblerprogramming

Documentation

B Time/MM

We are in the middle of a revolution
which will radically change the
industrial landscape







