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Rudolf F. Graf is an author whose name is well-known to engineers, technicians, and hobbyists 
around the world. He graduated as an electronics engineer from Brooklyn Polytechnic Institute 
and did his graduate work New York University. Mr. Graf has been active in the electronics 
industry for more than fifty years in capacities ranging from design and consulting engineer, chief 
engineer, chief instructor at electronics and television schools, and consulting editor. He also 
held various sales and marketing positions. h4r. Graf is the author or co-author of more than 150 
technical articles published by major magazines. He has written about 50 books on electricity and 
electronics, with more than 2 million copies in print, including the best-selling Kdeo Scrambling 
& Descrambling for Satellite & Cable TV, Second Edition and the Circuits series of books, both 
published by Newnes. A number of his books have been translated into several European languages 
as well as Chinese, Japanese, and Russian. 
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It gives me great pleasure to dedicate this edition to 
Allison, Sheryl, Daniel, David, Russell and Scott, 

the loveliest children this side of heaven. 
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When the first edition of this dictionary was published in 1961, today's everyday items like color 
TVs, VCRs, CD players, computers, FAX machines, ATMs, cordless and cell phones, pagers, tape 
recordeirs, digital watches, pocket calculators, lasers, and many others too numerous to mention, 
were non-existent or mere laboratory curiosities. Since then, electronics has undergone significant 
changes based primarily on the meteoric expansion of integrated circuits and their apparently limitless 
applications. Vacuum tubes were replaced by semiconductors, and numerous technologies like ferrite 
core or bubble memories were relegated to the electronics graveyard. No other industry has ever grown 
so much and matured so fast, paced by technological advances that occur at a feverish pace. The first 
edition of this dictionary contained about 10,000 definitions of then current terms. And now, a scant 
38 years later, this seventh edition contains approximately 25,000 terms-a clear indication of the 
phenomenal growth of our industry. 

As technologies evolve and fresh products and concepts are introduced, suitable terminology must 
be developed to be able to communicate. The originators of the new words give them their initial 
meaning, but their exact definitions change with technological advances and through actual use by 
others. The contents of this dictionary is thus an analysis of words and their meanings as determined 
by common usage, written in a modern and popular style to provide clear and concise explanations of 
each entry. Continual updating of a work such as this is vital, so that those involved in the world of 
electronics have the power to communicate with those about them and to grasp new concepts as they 
emerge. 

All entries are allowed as much space as is necessary for complete and meaningful definitions. 
'Terms are explained clearly and precisely without excessive technical jargon. Original entries from the 
previous edition have been reviewed and many were revised to keep pace with current usage. Where 
more than one definition exists for a term, they are arranged numerically. This method, however. does 
not necessarily imply a preferred order of meanings. Important words from formative technologies that 
are no longer in use are retained in this edition for their historical interest. 

My thanks go out to Ms. Tara Troxler Thomas and to Charles Thomas whose dedication to this 
project iind skill at the word processor made it possible to deliver the manuscript for this work to the 
]publisher in a timely fashion. 

Industry and technical sources-notably the IEEE and the ASA-generously aided in defining 
many terms during the preparation of earlier editions of this work. 

While this volume is as up-to-date as possible at the time of writing, the field of electronics is 
expandiing so rapidly that new terms are constantly being developed and older terms take on broader 
or more specialized meanings. It is the intention of the publisher to periodically issue revised editions 
of this dictionary; thus suggestions for new terms and definitions are always welcome. 

Rudolf F. Graf 
February 1999 
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character or set of characters. 3. Within a code set, a 
character intended to initiate, modify, or stop a control 
function. 

control characteristic-1. A plot of the load 
current of a magnetic amplifier as a function of the control 
ampere turns for various loads and at the rated supply 
voltage and frequency. 2. The relationship between the 
critical grid voltage and the anode voltage of a tube. 

control circuit -See control. 
control circuits-In a digital computer, the circuits 

that c q r  out the instruction in proper sequence, interpret 
each inshuctnon, and apply the proper commands to the 
arithmetic element and other circuits in accordance with 
the interpretation. 

control-circuit t ransformer-  A voltage trans- 
former utilized to supply a voltage suitable for the oper- 
ation of 'control devices. 

control-circuit voltage -The voltage provided for 
the operation of shunt-coil magnetic devices. 

control compartment - A space within the base, 
frame, or column of a machine used for mounting the 
control panel. 

control counter-In a computer, a device that 
records iihe storage location of the instruction word to 
be operated on following the instruction word in current 
use. 

control current - Current that occurs in the control 
circuit when control voltage is applied. 

control data-In a computer, one or more items 
of data used to control the identification, selection, 
execution, or modification of another routine, record file, 
operation, data value, etc. 

CONTROL DATA or Control Data-A trademark 
and service mark of Control Data Corporation in respect 
to data processing equipment and related services. 

control electrode-An electrode on which a volt- 
age is impressed to vary the current flowing between other 
electrodes. 

control field-In a sequence of similar items of 
computer information, a constant location where control 
information is placed. 

control-flow machine  -A parallel-processing 
architecture with a single central sequence of instruction, 
carried out by many processors. 

control grid-The electrode of a vacuum tube, other 
than a diode, upon which a signal voltage is impressed to 
regulate the plate current. 

control-grid bias -The average direct-current volt- 
age between the control grid and cathode of a vacuum 
tube. 

control-grid plate transconductance-The 
ratio OS the amplification factor of a vacuum tube to its 
plate resistance, combining the effect of both into one 
term. 

controlled avalanche  -A predictable, nondestruc- 
tive avalanche characteristic designed into a semiconduc- 
tor device as protection against reverse transients that 
exceed its ratings. 

control led-avalanche device -A semiconductor 
device that has very specific maximum and minimum 
avalanche-voltage characteristics and is also able to 
operate and absorb momentary power surges in this 
avalanche region indefinitely without damage. 

controlled-avalanche silicon rectifier-A sil- 
icon diolde manufactured with characteristics such that, 
when operating, it is not damaged by transient voltage 
peaks. 

controlled-carrier modulation -Also called vari- 
able-canrier or floating-carrier modulation. A modulation 
system in which the carrier is amplitude modulated by 
the signal frequencies, and also in accordance with the 

control character is t ic  - control section 

envelope signal, so that the modulation factor remains 
constant regardless of the amplitude of the signal. 

controlled-impedance cable-Package of two or 
more insulated conductors in which impedance measure- 
ments between respective conductors are kept essentially 
constant throughout the entire length. 

controlled rectifier- 1. A rectifier employing grid- 
controlled devices such as thyratrons or ignitrons to regu- 
late its own output current. 2. Also called an SCR (silicon- 
controlled rectifier). A four-layer pnpn semiconductor that 
functions like a grid-controlled thyratron. 

controller- 1. An instrument that holds a process or 
condition at a desired level or status as determined by 
comparison of the actual value with the desired value. 
2. A device or group of devices that serves to govern, in 
some predetermined manner, the electric power delivered 
to the apparatus to which it is connected. 3.  A hardware 
interface that accepts instructions from a computer and 
reformats them to program an instrument or peripheral. 

controller function -Regulation, acceleration, 
deceleration, starting, stopping. reversing, or protection 
of devices connected to an electric controller. 

control-line timing - Clock signals between a 
modem and a communication-line controller unit. 

control link- Apparatus for effecting remote control 
between a control point and a remotely controlled station. 

control locus-A cun7e that shows the critical value 
of grid bias for a thyratron. 

control operator- An amateur radio operator des- 
ignated by the licensee of an amateur radio stabon to also 
be responsible for the emissions from that station. 

control panel -A panel having a systematic arrange- 
ment of terminals used with removable wires to direct the 
operation of a computer or punched-card equipment. 

control point-1. A point that may serve as a 
reference for all incremental commands. 2. The operating 
position of an amateur radio station where the control 
operator's function is performed. 

connective device, such as a knife switch, circuit breaker, 
or pullout fuse block, used for the purpose of connect- 
ing and disconnecting the source of control power to and 
from the control bus or equipment. 

control program - A computer program that places 
another program and its environment in core memory in 
proper sequence and retains them there until it has finished 
operating. 

control ratio- 1. The ratio of the change in anode 
voltage to the corresponding change in critical grid volt- 
age of a gas tube, with all other operating conditions main- 
tained constant. 2. Also called programming coefficient. 
The required range in control resistance of a regulated 
power supply to produce a 1-volt change in output volt- 
age. Expressed in ohms per volt. 

control read-only memory  - Abbreviated CROM. 
A major component in the control block of some micro- 
processors. It is a ROM that has been microprogrammed 
to decode control logic. 

control rectifier-A silicon rectifier capable of 
switching or regulating the flow of a relatively large 
amount of power through the use of a very small 
electrical signal. These solid-state devices can take the 
place of mechanical and vacuum tube switches. relays, 
rheostats, variable transformers, and other devices used 
for switching or regulating electric power. 

control register -Also called instmction register. 
In a digital computer, the register that stores the current 
instruction governing the operation of the computer for a 
cycle. 

control-power disconnecting 

control section -See control unit. 
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