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Design at a Crossroad
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Design at a Crossroad
Applications beat Moore's LLaw.
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Design at a Crossroad
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‘Design at a crossroad
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- T'he Distributed Approach to Information
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The System-on-a-Chip Nightmare
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iﬂm “Architectural Renaissance
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An Architectural Renaissance
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An Architectural Renaissance
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An Architectural-Renaissance
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The Mostly Digital' Radio
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T he Software-Definable Radio
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Single-Chip: DSPs are LLagging ...

Moore’s law: x 1.58/year '

Megamacs

T

P Trend: x 1.4/year

Source: Tl




L ST

i o it 1

*1'!:!5:«:51!gt'lut':m:““ fi=
b e L maﬁﬁ =

TR e A
pGiaai L E T

;,ﬁ'r!,'!'_'_rlﬂlilﬁl i S e

e 4 T e e
LTRSS Eilﬂt'IEE'lﬁiifth:,ﬂEEw
SR lnnr:::ﬁntrs_:;_z

LT"!T!H lE'II!H!!H!IHHﬂ: ::EE 3
‘T"I!'[-'.!I}'I A i Arkasa b

PORTETE EPE T A ap AL
{Fr”'.'f#‘rirﬂr i

' o L
| s
FI'T"‘EE'[HE']"H"'HJHHHU”H"UH [t b i
BEESEEEE B ENEEER S BEE S B EES R

b b i o ia oo undofdad i 43 A

).25 [Um CMOS process

Area: 0.18 mm-=

Pert: 25 MC’\TA

Energy: 40 MCI




32010 @ 5v

Cl15 @ 3v )

cs2@3v * ATT16xx @2.7V

\ @

v DSP

%
.
=
=
S

per year




e Implementation: Trade-oft

>

Acquigtion and
Timing Recovery

Adaptive Adaptive

Pil ot

Pilot

Correlator Sl Correlator

Adaptive
Data

Coarelator

Adaptive
Pilat
Correlator

Trigiial
Hasehand
Receiver

DSP
Implementation

Power Consumption:

A VY
Area: 1089mm’*

. Power Consumpiion: '

15 W
Area: 360mm?

Direct Mapped
Implementation
Power Consumption:
IV
Area: 1.3mm’
Power Consumpiion:
LIRS

Area: Smm®




~Adaptive Multi-User Detection
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Recontigurable Computing:
Merging-Efficiency-and-Versatility
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- Multi-granularity: Reconfigurable Architecture:
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Example: Covariance Matrix Computation
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Adaptive Multi-User Detector for WW-CDMA
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Fast Design Space Exploration
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ardware-Software Exploration
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The _Software-Defined Radio
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