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ABSTRACT 

Despite the proliferation of VLSI digital integrated 
circuits. the development of analog interface circuits 
continues to advance rapidly. This paper outlines the 
major trends in• analog integrated signal processing. 
A/0 and D / A converters are becoming the dominant 
analog components in major systems. and converters 
that rely on digital post-processing and error correction 
are becoming increasingly popular. These. and other 
trends. will be highlighted. 

INTRODUCTION 

Even though predictions in the rapidly changing area 
of integrated circuits are risky. certain tendencies are 
clearly visible. Signal processing. switching and 
control functions increasingly use digital techniques. 
This is due to the accuracy. flexibility. programmability 
and modularity of digital systems. in addition to the 
high lev_els of integration achievable in modern digital 
integrated circuits. As a result. in many signal 
processors with analog inputs and outputs. the 
majority of the components are becoming digital. with 
only a relatively few functions remaining in analog 
form. These analog circuits usually include the S/H. 
preamplifier. input/output buffers. pre- and post-filter. 
equalizers. multiplexer /demultiplexer stages. and A/0
and D / A converters. These circuits are necessary for 
condit ioning an analog input signal for digital 
manipulation. or a digital output signal for analog 
transmission 11]-

ln addition to A/D and D / A conversion tasks. analog 
interface systems are increasingly used for high-speed 
data transmission. in disk drive systems. and linear 
fiber-optic !Cs for inter-board communications. 

A development interesting for those of us who 
earn their living by designing the circuits performing 
these functions is that. despite the increased use of 
digital techniques. R & D activities in the analog area

are intensifying. rather than diminishing. One measure

of the continuing evolution of analog integrated circuits 
is the relative number of sessions devoted to analog 
and digital circuits at the ISSCC At the 1988 
conference. five sessions were devoted to analog 
techniques. and eight to digital. 

ISCAS'88 

The accelerating evolution of analog integrated 
circuits occurs in part. because as digital integrated 
circuit technology improves the performance pf the 
analog interface modules must also improve in terms 
of increased speed and accuracy. as well as reduced 
chip area and power dissipation. This is made more 
difficult by the changes (primarily the reduced supply 
voltage) aimep at improving the reliability. power 
dissipation. speed and density of the digital ci,cuitry. 
With the current trend towards low-voltage (3 V)
single-supply IC's. the prospect of a dual-supply 
arrangement is becoming attractive for mixed analog­
digital chips. 

1655 

Overall. especially for parallel digital systems or 
systems where signals can be stored and post­
processed digitally in non-real time. the analog 
interface is often the !>ottleneck in mixed analog-digital 
signal proce�sing. In addition. while the simulation. 
design and testing of digital logic circuit,y has been 
well supplied with CAD tools. the CAD of analog 
circuits is still not mature. Because of the wide range 
and large number of design parameters (such as 
frequency range. dynamic range. process variables. 
accuracy. supplies. signal levels. etc.) the de¥elopment 
of fully automated analog design techniques. or even 
of a compl�te library of pre-designed modules. is very 
unlikely. Thvs. analog circuit design is likely to remain. 
for the foieseeable future. an art rather than an 
automated menial task. (It should. howt!ver. be noted 
that with the reduction of device dimensions to the 
submicron ninge. high-speed digital circuit design is 
also becoming a similarly sophisticated task - in fact 
it is becoming essentially analog circuit design!) 

Finally. even for some .. purely digital" !Cs. such 
as dynamit i!l1d static RAMs. major improvements in 
speed ha11e t>een obtained due to faster analog 
components (bl!S drivers. sense amplifiers. etc.) 

In the neKt sections. recent developments in 
some of the mqst important analog signal proce·ssing 
circuits will be l>riefly discussed. The discussion will 
be restricted to circuits realized in M OS and GaAs 
technologies. since the firiters • interest ani! experience 
is mostly in these field&. 

DATA ('.ONVERTERS 

In terms of importance, variety. sophistication and 
difficulty. A/D and D/A converters represent perhjtpS 
the greatest challenge fpr today·s circuit designer. 
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