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Conventional semiconductor makers (semiconductor technology base )
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System, Application
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Logic Network
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MPEG4 Codec MPEG4 Decoder
0.18um e-DRAM 1.5 GOPS: Simple@L1

31M Tr 12 GOPS: Simple@L3 0.18um CMOS

90 mMW@54MHz 6 GOPS: Core@L1 11M Tr

11 mMW@27/54MHz
15fps (Core@L1 decode)
30 fps (Simple@L3 decode) 15fps (Core@L1 decode)

4Mb DRAM x 4
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VCE (Video Codec Engines)
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+ 2 + CAD 0 6-19% ))
Programmable DS ] 26504 )
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MPU DSP Dedicated LSI
Clock (MHz) 450 50 25
Parallelism 2 16 96
GOPS 0.9 0.8 2.4
Pd (mW) 7000 110 12
Pd (MW)/GOPS 7800 138 5

3 order’s difference

Courtesy,
Prof. Brodersen,
ucCB
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IEEE 1394, USB, Blue tooth, Wireless LAN
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5G RF LAN 12b50MHz ADC 2ch - Djgital network  AFE for Digital Camera
12b 50MHz DAC 2ch
1394b (1GHz) 12b 20MHz ADC+AGC

-

12b ZO;\I-jIHZ
AFE for ADLS  ADC+DAC

RXLNA THORY 2GHz RF CMOS
EEEEEEEEEEE | nm um
— _— _r!iu_l_1
S| Toac - ===
= RXADC = ;
: E R
‘F -..
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Chip area

Woafer cost increases 1.3x

for one generation
(0.35um : 1)
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0.35um 0.18um 0.13um

0.25um

Chip cost
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14b 100MS/s DAC

0.42mm

1.5V, 17mW, 0.1mm?, 0.13um

0.2dmm
[

Area: 1/50
Pd: 1/20

Y. Cong and R. L. Geiger,
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Bottom up floh

Device parameters
(SPICE, Noise, Mismatch)

Transistors
Passives
Substrate

-~

Top down flow

Package
Cable
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System design
(Mixed signal level)

Circuit design
(SPICE +Behavioral)

Required SPEC ;

Layout design
(Semi/Full automated)
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Actual
Circuit model
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Parasitic effect
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Matlab

DMT modulation

I Y I N |

e — i I

i : I

0 Virtual LSI [

Conste |l IFFT || FIR i i
ENC E Verilog-AMS %
i I

i I

Matlab is used as a soft DSP

NN [ [ S [ S I [y |

> 66dB

A

MTPR TEST (DMT Carrier hole)
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Syst%m target. % Unconformity

Process dev. Spec. Cost and Time
‘ Cell Lib. Dev.

Design modif.. »| SoC design @
Process modif.

| System target [ Advanced ]
! v System driven!
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Mixed signal

_ Clocking
Cell height Power routing Mixed signal

HP Analog _ Large system’s verification
HP 1/0 SoC Design
Reliability EMI sim
High Idd .
, Cross-talk sim
Low loff FHO—RYY S Mixed signal sim
D 1EEL
Low-k Iddq test
Cu Wafer burn-in
Tl Mixed si |
i | e ixed signa
nalog  High yield POE

Quick ramp-up Low inductance
Analog control

Future demands, issues, and solutions
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Future cellular phone needs
11 wireless standard!!

pplication needs are driving for diversity

Yrjo Neuvo, ISSCC 2004, pp.32
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