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IEEE Standards documents are developed within the Technical Com-
mittees of the IEEE Societies and the Standards Coordinating Commit-
tees of the IEEE Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily mem-
bers of the Institute. The standards developed within IEEE represent
a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE which have expressed an in-
terest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an
IEEE Standard does not imply that there are no other ways to pro-
duce, test, measure, purchase, market, or provide other goods and ser-
vices related to the scope of the IEEE Standard. Futhermore, the view-
point expressed at the time a standard is approved and issued is subject
to change brought about through developments in the state of the art
and comments received from users of the standard. Every IEEE Stan-
dard is subjected to review at least once every five years for revision
or reaffirmation. When a document is more than five years old, and has
not been reaffirmed, it is reasonable to conclude that its contents,
although still of some value, do not wholly reflect the present state of
the art. Users are cautioned to check to determine that they have the
latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any
interested party, regardless of membership affiliation with IEEE. Sug-
gestions for changes in documents should be in the form of a proposed
change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the mean-
ing of portions of standards as they relate to specific applications. When
the need for interpretations is brought to the attention of IEEE, the
Institute will initiate action to prepare appropriate responses. Since
IEEE Standards represent a consensus of all concerned interests, it is
important to ensure that any interpretation has also received the con-
currence of a balance of interests. For this reason IEEE and the mem-
bers of its technical committees are not able to provide an instant re-
sponse to interpretation requests except in those cases where the matter
has previously received formal consideration.

Comments on standards and requests for interpretations should be ad-
dressed to:

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

USA
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Foreword

(This Foreword is not a part of IEEE Std 746-1984, IEEE Standard for Performance Measurements of A/D and D/A Converters for
PCM Television Video Circuits.)

The Digital Technology Subcommittee G-2.1.6 of the IEEE Broadcast Technology Society was autho-
rized on 15 June 1978 to write a new standard for performance measurements of A/D and D/A
converters for PCM television video circuits. The performances to be measured shall be relevant to the
quality of the television picture. Measurements not related to the quality of the video signal are excluded
from this standard. Typical television test signals and equipment are employed wherever possible. The
following measurements are described in this standard: Low Frequency Linearity Errors, Frequency
Response, Differential Gain and Phase, Signal-to-Noise Ratio, and Linear Waveform Distortion.

Suggestions for improvement of this standard will be welcome. They should be sent to the Secretary,
IEEE Standards Board, Institute of Electrical and Electronics Engineers, 345 East 47th Street, New York,
New York 10017.

At the time this standard was approved, the members of the IEEE Broadcast Technology Society
Audio Video Techniques Committee G-2.1 were as follows:

A. A. Goldberg, Chairman W. J. Poch, Secretary
I. C. Abrahams H. A. J. Isaacs R. G. Thomas
K. G. Dauphinee T. B. Keller, Sr J. M. Walter
A. S. Godber S. B. Lyman L. H. Hill
F. Himmelfarb J. F. Monahan E. A. Williams
R. N. Hurst H. Schmid

The Digital Technology Subcommittee G-2.1.6 had the following membership at the time this standard
was approved:

A. A. Goldberg, Chairman W. K. Bucklen, Secretary
D. Jurgensen G. Lemaster

W. A. Kester R. MacKenzie
R. B. Sharpe

When the IEEE Standards Board approved this standard on September 22, 1983, it had the following

membership:
James H. Beall, Chairman Edward Chelotti, Vice Chairman
Sava I. Sherr, Secretary
J. J. Archambault Donald N. Heirman John P. Riganati
John T. Boettger Irvin N. Howell Frank L. Rose
J. V. Bonucchi Joseph L. Koepfinger* Robert W. Seelbach
Rene Castenschiold Irving Kolodny Jay A. Stewart
Edward J. Cohen George Konomos Clifford O. Swanson
Len S. Corey R. F. Lawrence Robert E. Weiler
Donald C. Fleckenstein John E. May W. B. Wilkins
Jay Forster Donald T. Michael* Charles J. Wylie

*Member emeritus
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IEEE Standard for Performance
Measurements of A/D and D/A Converters for
PCM Television Video Circuits

1. Scope and References

1.1 Scope. This standard describes methods for
measuring the performance of uniformly coded
analog-to-digital (A/D) converters and digital-to-
analog (D/A) converters for pulse code modula-
tion (PCM) television video signals. Excluded are
A/D and D/A converters that employ nonlinear
processes for bit reduction television circuits, as
for example, sub-Nyquist encoding, differential
PCM, transform coders, etc. This standard is
intended primarily for CCIR System M, 525-
line/60-field television circuits.

The performance to be measured should be
relevant to the subjective quality of the television
picture. Measurements not related to the quality
of the video signal are excluded from this stan-
dard. Where possible, television type test signals
are used to accommodate clamping circuits in
the converters.

1.2 References

[1] ANSI/EIA RS-250-B-76, Electrical Perform-
ance Standards for Television Relay Facilities.!

[2] ANSI/IEEE Std 100-1984, IEEE Standard
Dictionary of Electrical and Electronics Terms.

[3] ANSI/IEEE Std 201-1979, IEEE Standard
Definitions of Terms Relating to Television.

[4] ANSI/IEEE Std 206-1960 (R1978), IEEE Mea-
surement of Differential Gain and Differential
Phase.

(6] ANSI/IEEE Std 511-1979, IEEE Video Signal
Transmission Measurement of Linear Waveform
Distortion.

[6] ANSI/IEEE Std 847-1982, IEEE Standard Def-
initions of Digital Terms Relating to Television.

1 ANSI documents are available from Sales Department,
The American National Standards Institute, 1430 Broadway,
New York, NY 10018.

[7] CATTERMOLE, K.W. Principles of Pulse Code
Modulation. New York, American Elsevier Pub-
lishing Company, 1969.

[8] EIA Tentative Standard No. 1, Color Televi-
sion Studio Picture Line Amplifier Output Draw-
ing. (RS-170A) Nov 1977. (To be a future part of
EIA-170A.)

[9] FELIX, M.O. Differential Gain and Phase Mea-
surements in Digitized Video Signals. Journal of
the SMPTE. Feb 1976, pp 76-79.

[10] GOLDBERG, A.A. PCM Encoded NTSC Color
TV Subjective Tests. Journal of the SMPTE, Aug
1973, p 651.

[11] KESTER, W.A. Characterizing and Testing
A/D and D/ A Converters for Color Video Applica-
tions. IEEE Transactions of Circuits and Systems,
vol CAS-25, no 7, July 1978, pp 539-550.

[12] KESTER, W.A. PCM Signal Code for Video
Applications. Journal of the SMPTE, vol 88, Nov
1979, pp 770-778.

[13] TEWKSBURY, SK. et al, Terminology Re-
lated to the Performance of S/H, A/D, and D/A
Circuits. IEEE Transactions of Circuits and Sys-
tems, vol CAS-25, no 7, July 1978, pp 419-426.

[14] WILLIAMS, F.A,, and OLSEN, R K. Quantiza-
tion Effects on Differential Phase and Gain Mea-
surements. Journal of the SMPTE, Nov 1982, pp
1077-1079.

2. Definition and Discussions

2.1 General. With few exceptions, the terms and
definitions used here agree with those in ANSI/
IEEE Std 100-1984 [2]2IEEE Standard Dictionary

2The numbers in brackets correspond to those of the refer-
ences listed in 1.2 of this standard.
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