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IEEE Standards documents are developed within the Technical Committees of the
IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Board. Members of the committees serve voluntarily and without compensation.
They are not necessarily members 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 that have expressed an interest in partici-
pating 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 produce, test, measure, purchase, mar-
ket, or provide other goods and services related to the scope of the IEEE Standard.
Furthermore, the viewpoint 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 com-
ments received from users of the standard. Every IEEE Standard is subjected to
review at least 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. Suggestions for changes in docu-
ments should be in the form of a proposed change of text, together with appropriate
supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning 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 appro-
priate responses. Since IEEE Standards represent a consensus of all concerned inter-
ests, it is important to ensure that any interpretation has also received the concurrence
of a balance of interests. For this reason IEEE and the members of its technical com-
mittees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

IEEE standards documents may involve the use of patented technology. Their
approval by the Institute of Electrical and Electronics Engineers does not mean that
using such technology for the purpose of conforming to such standards is authorized
by the patent owner. It is the obligation of the user of such technology to obtain all
necessary permissions.
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Introduction

[This introduction is not part of IEEE Std 1140-1994, IEEE Standard Procedures for the Measurement of Electric and
Magnetic Fields From Video Display Terminals (VDTs) From 5 Hz to 400 kHz.]

The purpose of this standard is to establish uniform procedures for the measurement of electric and magnetic
fields from video display terminals (VDTs). The measurement practices in this standard follow the princi-
ples and procedures of MPR (National Board for Measurement and Testing) published in Sweden. The num-
ber of test points required, calibration levels, instrumentation and calibration procedures used, grounded and
ungrounded system test methods, and calculation of measurement uncertainty are different from MPR. The
measurement procedures outlined in this standard are for testing in a laboratory-controlled environment. The
measurement distances indicated in this document are based on approximate human operator and VDT inter-
action distance. The electric field measurements attempt to approximate the field that is perturbed by human
operator interaction. Due to insufficient information defining safe or unsafe electric or magnetic field levels
for human operators, this document does not assume any human factors other than test distance.

This standard was revised 12 times to incorporate the comments of balloting members.

The first working draft was completed in February 1991 by an ad hoc group with the following membership:

D. Moongilan, Chair
S. A. Roberts D. Hanttula S. Robertson
J. Chubb L. Hill J. Tinsman
D. George J. Howard J. Yenick
K. Gullickson A. Light Paul Zahra

D. Moongilan

At the time this standard was completed, the Working Group had the following membership:

D. Moongilan, Chair D. Traver, Vice Chair
S. Berger A. Light S. A. Roberts
J. Chubb M. Misakian R. A. Sutton
R. Justice D. Moongilan D. Witters
R. C. Peterson
The following persons were on the balloting committee:
C. Abernathy H. Denny T. Nilsson
R. Ashley R. Elmser J. Osepchik
D. Baron W. Flood J. Parker
H. Bassen D. George R. C. Peterson
S. Berger B. Hanrahan B. Rhodes
W. Bolvin D. N. Heirman R. Sato
E. Bronaugh A. Hoolihan R. Showers
F. Buckley B. Hunter D. Staggs
M. Burton R. Macy R. Tell
J. Butler S. Millendorf D. Traver
C. Camp M. Misakian A. Wilson
D. Capples D. Moongilan D. Witters
S. Nilsson
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When the IEEE Standards Board approved this standard on March 17, 1994, it had the following

membership:
Wallace S. Read, Chair Donald C. Loughry, Vice Chair
Andrew G. Salem, Secretary
Gilles A. Baril Donald N. Heirman Joseph L. Koepfinger*
Bruce B. Barrow Richard J. Holleman D. N. “Jim” Logothetis
José A. Berrios de la Paz Jim Isaak L. Bruce McClung
Clyde R. Camp Ben C. Johnson Marco W. Migliaro
James Costantino Sonny Kasturi Mary Lou Padgett
Stephen L. Diamond Lorraine C. Kevra Arthur K. Reilly
Donald C. Fleckenstein E. G. “Al” Kiener Ronald H. Reimer
Jay Forster* Ivor N. Knight Gary S. Robinson
Ramiro Garcia Leonard L. Tripp

*Member Emeritus

Also included are the following nonvoting IEEE Standards Board liaisons:

Satish K. Aggarwal
James Beall

Richard B. Engelman
David E. Soffrin
Stanley I. Warshaw

Stephen J. Huffman
IEEE Standards Project Editor
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IEEE Standard Procedures for the
Measurement of Electric and
Magnetic Fields From Video Display
Terminals (VDTs) From 5 Hz to 400 kHz

1. Scope

This standard provides procedures for the measurement of electric and magnetic fields in close proximity to
video display terminals (VDTs) in the frequency range of 5 Hz to 400 kHz. This standard adapts existing
international measurement technologies [B7]' and practices to achieve a consistent and harmonious VDT
measurement standard for testing in a laboratory controlled environment. Such measurements are needed for
investigative studies that rely on the knowledge of electric and magnetic field levels near electronic
equipment.

The requirements of the controlled laboratory test environment in which the characteristics specified in this
standard are to be tested are difficult to establish at a user’s installation. Therefore, it is recognized that the

results obtained in the laboratory may be difficult to reproduce in the on-site environment.

This standard does not provide measurements at specific frequencies, but does provide one measurement for
each of two frequency bands: 5 Hz to 2 kHz and 2 kHz to 400 kHz.

2. Definitions
2.1 band I: The frequency band 5 Hz to 2 kHz.

2.2 band II: The frequency band 2 kHz to 400 kHz.

IThe numbers in brackets preceded by the letter B correspond to those of the bibliography in clause 8.
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2.3 background fields: Any electric or magnetic field that does not originate from the VDT under test.

2.4 calibration: The process of determining the numerical relationship, within an overall stated uncertainty,
between the observed output of a measurement system and the value, based on standard sources, of the phys-
ical quality being measured. (In terms of this standard, the physical quality being measured is electric and
magnetic fields.)

2.5 center-center point: A point on a VDT screen [cathode ray tube (CRT) face panel] that is both the hori-
zontal and vertical mid-point. The center-center point is represented by the bisector of the horizontal and
vertical center lines on the VDT screen.

2.6 Class I equipment: Equipment in which protection against electric shock is achieved by: a) using basic
insulation, and b) providing a means of connecting the conductive parts, which are otherwise capable of assum-
ing hazardous voltages if the basic insulation fails, to the protective ground conductor in the building wire.

2.7 Class II equipment: Equipment in which protection against electric shock does not rely on basic insula-
tion only, but also on the provision of additional safety precautions, such as double insulation or reinforced
insulation. There is no provision for protective grounding or reliance upon installation conditions.

2.8 field measuring instrument: A device used to sense and read out the electric or magnetic field intensi-
ties surrounding a VDT under test. (For this standard, this instrumentation consists of three parts: probe;
readout detector, where the signal from the probe is processed and the data displayed; and any leads between
the probe and readout detector.)

2.9 measurement uncertainty: The limits of error for a measured value, between which the true value will
lie with the confidence stated. (For this standard, measurement uncertainty is associated with measuring the
absolute value of the electric and magnetic fields.)

2.10 tangential plane: The plane that is tangential to the surface of the VDT screen at the center-center
point.

2.11 video display terminal (VDT): A device for the presentation of information by controlled excitation of
a CRT screen for visual observation designed for interactive use by an operator. [For the purposes of this
standard, the keyboard will not be included as part of VDT and is removed from the test area. This standard
excludes liquid crystal display (LCD) terminals.]

3. General conditions

3.1 General
3.1.1 Location of VDT under test and measuring probe

The VDT under test, the measuring field sensor (probe), and the signal processor/display (readout device or
detector) shall be positioned at least 1 m from all metallic structures and objects.

The VDT under test shall be connected to the mains supply with the power cord/cable supplied by the man-
ufacturer as part of the equipment. The power cord/cable shall be positioned as follows: Horizontally for
0.1 m from the test object, and then vertically down for at least 1 m.

The power cord of the VDT under test shall be connected to the phase and neutral conductors of the mains
power network. If the power plug permits an interchange of the phase and neutral conductors, measurements
shall be taken with the connection that gives the highest Band I reading. If the VDT under test is designed to
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be grounded, then the ground connection of the power cord shall be connected to ground. If the power cord
of the VDT under test has a grounded neutral, then the neutral shall be connected to the ground.

Additional units that are not part of the test—such as the central processing unit (CPU), video test pattern
signal generators, and connecting cables necessary for the operation of the VDT —shall be positioned so
their fields do not exceed the required ambient levels (see 3.2 and 3.3). It is acceptable to add shielding and
cables to these additional units as a long as a clearance of 1 m is maintained from the closest metallic part of
VDT under test or the measuring probe.

The cables between the measuring probe and the readout (detector) shall be positioned so that they do not
influence the measured electric field values. The cables will not affect the magnetic field measurements.

3.1.2 Power line voltage

The power line voltage of the VDT under test shall be within 3% of its nominal value, as stated on the man-
ufacturer’s name plate. The nominal value of the power line voltage shall be specified in the test report and
the actual measured value shall be recorded. If a voltage range is specified, the test shall be performed at the
center of the specified range. For this latter case, the power line voltage and the range shall be recorded in the
test report.

3.2 Background electric field levels

Background electric field levels in the test area, including power line transmitted disturbances and internally
generated noise in the measuring system, shall not together exceed 2 V/m in Band I and 0.2 V/m in Band II.

The background electric field levels shall be measured with the VDT in place prior to beginning the VDT
electric field measurements. All signal, power, and peripheral equipment cables required for operation shall
be on and terminated at the VDT. The VDT power cable shall be de-energized (otherwise the power cable
will radiate an electric field) when making background measurements. If grounding and shielding of periph-
eral equipment is required to achieve the specified ambient levels, the grounds and shields shall be tied to a
common ground and a minimum clearance of 1 m from the closest metallic part of VDT under test or the
measuring probe shall be maintained.

If the measuring probe is repositioned, rather than the VDT being rotated, the background electric field lev-
els shall be measured for each location of the measuring probe. The background level for each location shall
be recorded in the test report.

3.3 Background magnetic field (magnetic flux density)

The background magnetic field in the test area, including power line transmitted disturbances and internally
generated noise in the measuring system, shall not together exceed 40 nT in Band I, and 5 nT in Band II.

The background magnetic field levels shall be measured with the VDT in place prior to beginning the VDT
magnetic field measurements. All signal, power, and peripheral equipment and cables required for operation
shall be on and terminated at the VDT. The VDT shall be turned off when making background measure-
ments. If grounding and shielding of peripheral equipment is required to achieve specified ambient levels,
the grounds and shields shall be tied to a common ground and a minimum clearance of 1 m from the closest
metallic part of VDT under test or the measuring probe shall be maintained.

If the measuring probe is repositioned, rather than the VDT being rotated, the background magnetic field
shall be measured for each unique location of the measuring probe. The background level for each location
shall be recorded in the test report.
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