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This paper reviews current status and future pcogpenixed
signal CoC. Almost all the current electronics patsl have
completed it's technology change from analog psieggo digital
processing. However input and/or output signalsstiteanalog.
Therefore, the mixed signal technology is essettdiaturrent
electronics. In particular, these electronics prtxlare going to
communicate each other through digital networkivigtallic or
optical wired networking and wireless networkingdl e widely
used as shown in figure 1. Signal speed and ceiprency have

been increasing rapidly and receiving signal id tebe damaged.

High speed or high frequency mixed signal techiyolsgneeded
for addressing to this issue. Figure 2 shows tjie $peed mixed
signal SoC for DVD recorder. This chip integrate8¥Hz analog
circuits and 16Mb DRAM to realize damage-free D\éoarding
and playback. It contains 24M transistors in 0.180MOS
technology.

Analog circuit design is much difficult than didjitarcuit design.
The number of specifications in digital circuitssimall; such as
delay, power dissipation, and area. In contrasipgrhas many
specifications; such as gain, band-width, distortimise, offset,
phase margin, input impedance, impedance matcleig,
Designer should arbitrate and optimize the trafleetiveen these
many specifications. Furthermore total mixed digstem
optimization becomes crucial. Conventional spicaukitor is
impossible to simulate and optimize the mixed $iggatems.
Concurrent simulation with SPICE, Verilog-D, andilgg-A shall
be used efficiently to address this new demand fieithod can
reduce the simulation time drastically, yet canpksafficient
accuracy. Accurate parasitic extraction and simualdiecomes so
crucial for high speed or high frequency circuttst bottom-up
design flow from layout and device level to systewel is needed
as well as top down design flow which is widelydise digital
design. Noise and EMC simulation are also vitpréalict the final
performance. These simulation technologies wicafhot only
the design quality, but also total developmentaed{TAT.

The mixed signal technology impacts on processdanite
development. Analog characteristics of active @edoch as;
accuracy, gain, mismatch, noise, and distortiort beigddressed
in process and device development for mixed sigaC.
Furthermore, passive components play importantinokmnalog
circuits. Resistor, capacitor, are widely usedimventional analog

circuits and inductor is needed for RF applicatidrige analog
characteristics of these components often deterthieefinal
performance of analog circuits. Interconnectiorhssate, and
package also affect the noise figure of RF circhith frequency
gain, isolation, and noise intensity from digitatuwits, strongly.
Thus we must pay much attention these passive mttenwhich
have been regarded as not important factors.

The process compatibility between these analogce\and
digital devices becomes difficult. Furthermoreesiaf analog
device can't be scaled down easily due to thecdiffi of the
reduction of operating voltage and keeping sufficiaccuracy.
Thus the cost of mixed signal SoC will increaséh witducing
technology node as shown in figure 3. New integnatchnology
which can integrate scaled digital chip with najragsively scaled
analog chip should be developed.
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Fig. 3 Chip area and cost estimation in mixed sigo@
Fig. 2 Mixed signal SoC for DVD recorder



