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Cramming more components
onto integrated circuits

With unit cost falling as the number of components per

circuit rises, by 1975 economics may dictate squeezing as
many as 65,000 components on a single silicon chip

By Gordon E. Moore

Director, D L Fairchild

division of Fairchild Camera and Instrument Corp.

The future of integrated electronics is the futire of electron-

ics itself. The advantages of integration will bring about a
proliferation of electronics, pushing this science into many
new areas.

machine instead of being concentrated in a central unit. Tn
addition, the improved reliability made possible by integrated
circuits willallow the construction of larger processing units.
Machines similar to those in existence today will be built at
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S. R. Sedore

SCEPTRE: A Program for Automatic Network Analysis*

Abstract: This paper describes the mathematical formulation of a computer program for automatic transient analysis of electronic
networks. The formulation is based on the “‘state-variable™ approach 1o network analysis and differs from other such programs pri-
marily in the way that the network equations are manipulated to produce a solution. SCEPTRE includes a number of features aimed
at providing greater flexibility and convenience for users of the program. Important among these features is that no preseribed equivalent
circuit for active elements is Tequired for program operation. Also, linearly dependent voltage and current sources in a network can be
handled by the program, and provision has been made to allow a free-form format for input data. The paper includes a discussion of
the program’s ability to selve networks coniaining time-varying passive elements, and considers (he factors that influence program

running time.
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A Computer-Aided Evaluation of the 741 Amplifier

BRUCE A. WOOLEY, semser, tkex, SING-YUI J. WONG, srupEnT MEMBER, IFEE, AND
DONALD 0. PEDERSON, FELLOW, [BED

Abstract—Although the basic operation of modern IC opamps
ia well understood, no detailed evaluation has been published
concerning the characteristics of the transistors and the performance
limitations resulting from the devices and the individual stages of
the amplifier, In this paper, the results are given of an nvestigation
of a typical example of the 7414 tyno IC amplifier. Complete data
are given on the and Computer
simulation is used to study the pcﬁormu\ca and limitations of the
stages and the overall amplifier,
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1. TNTRODUCTION

HE 741-type amplifier is representative of many
presently available and widely used integrated-
cireuit operationn] amplifiers (IC opamps) [1],
[2]. Certainly, subsequent improvements in the design
have Been made with respect to input current levels [3],
Iarge-signal slew rate 4], and low quicseont power [&].
Nonetheless, the 741 exhibits many of the design decisions,
oppoertunities, and problems that are typieal of generals
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3. Susceptibility of Integrated circuits (Starting 1995)
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. Parasitic Emission of Integrated Circuits
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Alternatives to Achieve Low Emission

$ ! ( - - | ¥, 8

1. Although the circuits have periodic behaviour, their periodicity
is quite variable. Thus the sane benefits accrue as with deliberately
varying the clock period of a clocked chip.

2. More inportantly, there are phase differences between the activities
in different parts of the chip, resulting in some cancellation of
em ssions. It can be shown that whereas the enissions froma cl ocked
pi peline of S stages grow proportionally with S, the enissions of an
asynchronous pipeline (where the phase of each stage is effectively
random) grows proportionally with the square root of S

Thus asynchronous circuits emt significantly |less total power, and
what is emtted is spread spectrum Furthernore, as chips get nore
conpl ex (S increases) these benefits increase relative to clocked
chi ps.
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5. Standardization in Integrated Circuit EMC
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7. An EMC Model for Components
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