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Scaling and three crises
Power crisis
Interconnection crisis
Complexity crisis
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World semiconductor market
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B Digital Bipolar
[0 Analog
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g;(namic Memory Price Down

ce32Mbyte DRAM module
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CMOS
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of MPEG2 decoding
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Heterogeneous Architecture
(System LSI)
{Low:power, more efficient)
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Board design practice is imported in LSI.
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Designing a map of 10m wide roads
for a world atlas
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Overcome complexity crisis
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* Design at high level
* Re-useand sharing

1P, CPU, DSP; memories, ‘analog, /0, logic..
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LSlin 2012
L Unit 1999 2012 'Factor
T oum 018 0.05] 8.3
©oJem2 | 6.2M 180Mi 30
Chip site mm2 340 7500 2.2
Tr. Countperchip (iip) 20M 146 70

P

DRAM expacity 1G 256G| 256
¢ ) H2 1.26° 106G 8
Hz 126 36| 2.8

w 80 175 - 1@

v 18 0.5 03

A 50, 350 74

8 9 1.5
22 28 1.3
wesnts 1735 50 0.03

$ 350 700 2.0
[ HE 500M 1.5G 0
810: 2700 3.3
centsipini] 1.25 0.85 0.5
‘$ 10 13 1.8
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‘Chip in 2012

* Sensors/actutors on
f ' Bliitsin sensors chip
f

»0.05um 1.4G Si FET's

BN ; with Vq, & Vp,, control

1 Lotsof IP’s ' !Programmable * Locally synchronous
(P mem..)|, Array of 10GHz clock, globaily
: || Macros !

il asynchronous

@T:Sakural {ali rights rese.rQeal
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@ The scaling law indicates that LSl will face power,
interconnection‘and.complexity crises.

@ Powercrisis should be solved by cooperation with
device, assembly, system, and software engineers

@ Some of the interconnection issues are to be
solved by chip/ package/ board co-design.

@ Complexity crisis:is:to:be solved by design reuse
and sharing, which was a long lasting practice for
the system on board.
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