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Abstract: Letter symbols to represent various quantities used in electrical science and 
technology are presented in this standard. 
 
Keywords: IEEE 280™, letter symbols, measurement units, metric system, metrology, SI, 
symbols 
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Important Notices and Disclaimers Concerning IEEE Standards Documents 

IEEE Standards documents are made available for use subject to important notices and legal disclaimers. 
These notices and disclaimers, or a reference to this page (https://standards.ieee.org/ipr/disclaimers.html), 
appear in all standards and may be found under the heading “Important Notices and Disclaimers 
Concerning IEEE Standards Documents.” 

Notice and Disclaimer of Liability Concerning the Use of IEEE Standards 
Documents 

IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating 
Committees of the IEEE Standards Association (IEEE SA) Standards Board. IEEE develops its standards 
through an accredited consensus development process, which brings together volunteers representing 
varied viewpoints and interests to achieve the final product. IEEE Standards are documents developed by 
volunteers with scientific, academic, and industry-based expertise in technical working groups. Volunteers 
are not necessarily members of IEEE or IEEE SA, and participate without compensation from IEEE. While 
IEEE administers the process and establishes rules to promote fairness in the consensus development 
process, IEEE does not independently evaluate, test, or verify the accuracy of any of the information or the 
soundness of any judgments contained in its standards. 

IEEE makes no warranties or representations concerning its standards, and expressly disclaims all 
warranties, express or implied, concerning this standard, including but not limited to the warranties of 
merchantability, fitness for a particular purpose and non-infringement.  In addition, IEEE does not warrant 
or represent that the use of the material contained in its standards is free from patent infringement. IEEE 
standards documents are supplied “AS IS” and “WITH ALL FAULTS.” 

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, market, 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 comments 
received from users of the standard.  

In publishing and making its standards available, IEEE is not suggesting or rendering professional or other 
services for, or on behalf of, any person or entity, nor is IEEE undertaking to perform any duty owed by 
any other person or entity to another. Any person utilizing any IEEE Standards document, should rely upon 
his or her own independent judgment in the exercise of reasonable care in any given circumstances or, as 
appropriate, seek the advice of a competent professional in determining the appropriateness of a given 
IEEE standard. 

IN NO EVENT SHALL IEEE BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, 
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO: THE 
NEED TO PROCURE SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; 
OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, 
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR 
OTHERWISE) ARISING IN ANY WAY OUT OF THE PUBLICATION, USE OF, OR RELIANCE 
UPON ANY STANDARD, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE AND 
REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE. 
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Translations 

The IEEE consensus development process involves the review of documents in English only. In the event 
that an IEEE standard is translated, only the English version published by IEEE is the approved IEEE 
standard. 

Official statements 

A statement, written or oral, that is not processed in accordance with the IEEE SA Standards Board 
Operations Manual shall not be considered or inferred to be the official position of IEEE or any of its 
committees and shall not be considered to be, nor be relied upon as, a formal position of IEEE. At lectures, 
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall 
make it clear that the presenter’s views should be considered the personal views of that individual rather 
than the formal position of IEEE, IEEE SA, the Standards Committee, or the Working Group. 

Comments on standards 

Comments for revision of IEEE Standards documents are welcome from any interested party, regardless of 
membership affiliation with IEEE or IEEE SA. However, IEEE does not provide interpretations, 
consulting information, or advice pertaining to IEEE Standards documents.  

Suggestions for changes in documents should be in the form of a proposed change of text, together with 
appropriate supporting comments. Since IEEE standards represent a consensus of concerned interests, it is 
important that any responses to comments and questions also receive the concurrence of a balance of 
interests. For this reason, IEEE and the members of its Societies and Standards Coordinating Committees 
are not able to provide an instant response to comments, or questions except in those cases where the matter 
has previously been addressed. For the same reason, IEEE does not respond to interpretation requests. Any 
person who would like to participate in evaluating comments or in revisions to an IEEE standard is 
welcome to join the relevant IEEE working group. You can indicate interest in a working group using the 
Interests tab in the Manage Profile & Interests area of the IEEE SA myProject system. An IEEE Account is 
needed to access the application. 

Comments on standards should be submitted using the Contact Us form. 

Laws and regulations 

Users of IEEE Standards documents should consult all applicable laws and regulations. Compliance with 
the provisions of any IEEE Standards document does not constitute compliance to any applicable 
regulatory requirements. Implementers of the standard are responsible for observing or referring to the 
applicable regulatory requirements. IEEE does not, by the publication of its standards, intend to urge action 
that is not in compliance with applicable laws, and these documents may not be construed as doing so. 

Data privacy 

Users of IEEE Standards documents should evaluate the standards for considerations of data privacy and 
data ownership in the context of assessing and using the standards in compliance with applicable laws and 
regulations. 
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Copyrights 

IEEE draft and approved standards are copyrighted by IEEE under US and international copyright laws. 
They are made available by IEEE and are adopted for a wide variety of both public and private uses. These 
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, 
and the promotion of engineering practices and methods. By making these documents available for use and 
adoption by public authorities and private users, IEEE does not waive any rights in copyright to the 
documents. 

Photocopies 

Subject to payment of the appropriate licensing fees, IEEE will grant users a limited, non-exclusive license 
to photocopy portions of any individual standard for company or organizational internal use or individual, 
non-commercial use only. To arrange for payment of licensing fees, please contact Copyright Clearance 
Center, Customer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; +1 978 750 8400; 
https://www.copyright.com/. Permission to photocopy portions of any individual standard for educational 
classroom use can also be obtained through the Copyright Clearance Center. 

Updating of IEEE Standards documents 

Users of IEEE Standards documents should be aware that these documents may be superseded at any time 
by the issuance of new editions or may be amended from time to time through the issuance of amendments, 
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the 
document together with any amendments, corrigenda, or errata then in effect.  

Every IEEE standard is subjected to review at least every 10 years. When a document is more than 10 years 
old and has not undergone a revision process, 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. 

In order to determine whether a given document is the current edition and whether it has been amended 
through the issuance of amendments, corrigenda, or errata, visit IEEE Xplore or contact IEEE. For more 
information about the IEEE SA or IEEE’s standards development process, visit the IEEE SA Website. 

Errata 

Errata, if any, for all IEEE standards can be accessed on the IEEE SA Website. Search for standard number 
and year of approval to access the web page of the published standard. Errata links are located under the 
Additional Resources Details section. Errata are also available in IEEE Xplore.  Users are encouraged to 
periodically check for errata. 

Patents 

IEEE Standards are developed in compliance with the IEEE SA Patent Policy. 
Attention is called to the possibility that implementation of this standard may require use of subject matter 
covered by patent rights. By publication of this standard, no position is taken by the IEEE with respect to 
the existence or validity of any patent rights in connection therewith. If a patent holder or patent applicant 
has filed a statement of assurance via an Accepted Letter of Assurance, then the statement is listed on the 
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IEEE SA Website at https://standards.ieee.org/about/sasb/patcom/patents.html. Letters of Assurance may 
indicate whether the Submitter is willing or unwilling to grant licenses under patent rights without 
compensation or under reasonable rates, with reasonable terms and conditions that are demonstrably free of 
any unfair discrimination to applicants desiring to obtain such licenses. 

Essential Patent Claims may exist for which a Letter of Assurance has not been received. The IEEE is not 
responsible for identifying Essential Patent Claims for which a license may be required, for conducting 
inquiries into the legal validity or scope of Patents Claims, or determining whether any licensing terms or 
conditions provided in connection with submission of a Letter of Assurance, if any, or in any licensing 
agreements are reasonable or non-discriminatory. Users of this standard are expressly advised that 
determination of the validity of any patent rights, and the risk of infringement of such rights, is entirely 
their own responsibility. Further information may be obtained from the IEEE Standards Association. 

IMPORTANT NOTICE 

IEEE Standards do not guarantee or ensure safety, security, health, or environmental protection, or ensure 
against interference with or from other devices or networks. IEEE Standards development activities 
consider research and information presented to the standards development group in developing any safety 
recommendations. Other information about safety practices, changes in technology or technology 
implementation, or impact by peripheral systems also may be pertinent to safety considerations during 
implementation of the standard. Implementers and users of IEEE Standards documents are responsible for 
determining and complying with all appropriate safety, security, environmental, health, and interference 
protection practices and all applicable laws and regulations. 
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Introduction 

This introduction is not part of IEEE Std 280-2021, IEEE Standard for Standard Letter Symbols for Quantities Used in 
Electrical Science and Electrical Engineering. 

This standard was originally developed from three separate standards, ASA Z10.5-1949, Letter Symbols 
for Electrical Quantities; ASA Y10.9-1953, Letter Symbols for Radio; and 57IRE21S1, Letter Symbols and 
Mathematical Signs. The first edition of this standard was issued as USAS Y10.5-1968 / IEEE Std 280™-
1968, Standard Letter Symbols for Quantities Used in Electrical Science and Electrical Engineering. In the 
development of this historical standard, the International Electrotechnical Commission Publication 27, 
Letter symbols to be used in electrical technology, was followed closely. 

The standard was revised again in 1985. At that time, the style was updated, and the following revisions 
were made: the text concerning unit symbols was expanded and the text was modified to reflect the SI 
system of units as described in the then current American National Standard Metric Practice (ANSI/IEEE 
268™-1982). 

In this revision, the standard has been revised to reflect current practices, references were updated, 
deprecated symbols were removed, corrections were made, and an informative bibliography was added. In 
addition, the text was updated to reflect the SI system of units as described in the American National 
Standard for Metric Practice, IEEE/ASTM SI 10-2016. 
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An American National Standard 

IEEE Standard Letter Symbols for 

Quantities Used in Electrical Science 

and Electrical Engineering 

1. Overview 

1.1 Scope 

This standard covers letter symbols used to represent physical quantities in the field of electrical 

science and electrical engineering. These symbols are independent of the units (see ANSI/IEEE Std 

260-1978 [2]1) employed or special values assigned. Also included are selected symbols for 

mathematics and for physical constants. 

1.2 Purpose 

This standard provides a basic reference for letter symbols, and corresponding units, in the field of 

electrical science and electrical engineering. It is intended to be used by producers of technical 

documents and for the interpretation of such documents. 

1.3 Word usage 

The word shall indicates mandatory requirements strictly to be followed in order to conform to the 

standard and from which no deviation is permitted (shall equals is required to). 1,2 

 

1 The use of the word must is deprecated and cannot be used when stating mandatory requirements; must is used only to describe 

unavoidable situations. 

2 The use of will is deprecated and cannot be used when stating mandatory requirements; will is only used in statements of fact. 
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The word should indicates that among several possibilities one is recommended as particularly 

suitable, without mentioning or excluding others; or that a certain course of action is preferred but 

not necessarily required (should equals is recommended that). 

The word may is used to indicate a course of action permissible within the limits of the standard 

(may equals is permitted to). 

The word can is used for statements of possibility and capability, whether material, physical, or 

causal (can equals is able to). 

2. Normative references 

The following referenced documents are indispensable for the application of this document (i.e., 

they must be understood and used, so each referenced document is cited in text and its relationship 

to this document is explained). For dated references, only the edition cited applies. For undated 

references, the latest edition of the referenced document (including any amendments or corrigenda) 

applies. 

IEEE/ANSI Std 260.3™, American National Standard Mathematical Signs and Symbols for Use in 

Physical Sciences and Technology.3,4,5 

IEEE/ASTM SI 10TM, American National Standard for Metric Practice.6 

When the following American National Standards referred to in this standard are superseded by a 

revision approved by the American National Standards Institute, the latest vision shall be used. 

 

3 The IEEE standards or products referred to in Clause 2 are trademarks owned by The Institute of Electrical and Electronics 

Engineers, Incorporated. 

4 IEEE publications are available from The Institute of Electrical and Electronics Engineers (https:llstandards.ieee.org/). 

5 ANSI publications are available from the American National Standards Institute (https:llwww.ansi.org/). 

6 ASTM publications are available from the American Society for Testing and Materials (https:llwww.astm.org/). 
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[1] ANSI YlO.17-1961 (RI973), American National Standard Guide for Selecting Greek Letters 

Used as Letter Symbols for Engineering Mathematics. 

ANSI/IEEE Std 260-1978, IEEE Std 260.1 TM, Standard Letter Symbols for Units of Measurement (SI 

Units, Customary Inch-Pound Units, and Certain Other Units). 

IEEE Std 945™, Recommended Practice for Preferred Metric Units for Use in Electrical and 

Electronics Science and Technology. 

[3] ΑΝSΙ/ΙΕΕΕ Std 268−1982, Αmerican National Standard Metric Practice. 

3. Definitions, acronyms, and abbreviations 

3.1 Definitions 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards 

Dictionary Online should be consulted for terms not defined in this clause. 7 

abbreviation: A letter or a combination of letters that, by convention, represents a word or a name in 

a particular language. 

acronym: A combination of the initial letters of other words that is pronounced as a word. 

letter symbol: A letter or combination of letters standing for a physical quantity, a unit of 

measurement, or a prefix used with units of measurement. 

mathematical constant: A number that does not change, whose value is fixed by an unambiguous 

defmition. 

NOTE-An example of an unambiguous definition is the ratio of the circumference of a circle to its 

diameter. 8 

 

7 IEEE Standards DictionalY Online is available at: http://dictionary.ieee.org. AnIEEE Account is required for access to the dictionary, 

and one can be created at no charge on the dictionary sign-in page. 

8 Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to 

implement this standard. 
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physical constant: A number that does not change, whose value is based on a physical 

measurement. 

physical quantity: A measurable attribute of phenomena or matter. 

NOTE-Examples of physical quantities are length, mass, and time. 

3.2 Acronyms and abbreviations 

AM Amplitude Modulation 

ANSI American National Standards Institute 

ASTM American Society for Testing and Materials 

BIPM Bureau International des Poids et Mesures (International Bureau of Weights and 

Measures) 

CGPM Conférence Générale des Poids et Mesures (General Conference on Weights and 

Measures) 

CIPM Comité International des Poids et Mesures (International Committee for Weights and 

Measures) 

FM Frequency Modulation 

IEC International Electrotechnical Commission 

IEEE Institute of Electrical and Electronics Engineers 

ISO International Organization for Standardization 

NIST National Institute of Standards and Technology 

SI Systeme International (d'unites) (International System of Units) 
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4. General principles of letter symbol standardization 

4.1 Letter symbols 

Letter symbols2 include symbols for physical quantities (quantity symbols) and symbols for the units 

in which these quantities are measured (unit symbols). 2Letter symbol as a technical term does not have 

the same meaning as either name or abbreviation. An abbreviation is a letter or a combination of letters 

(Plus sometimes an apostrophe or a full stop), which by convention represents a word or a name in a 

particular language; hence, an abbreviation can may be different in a different language. A symbol 

represents a quantity or a unit and is, therefore, independent of language. 

Example: For electromotive force, the symbol is E, whereas the abbreviation is emf in English, "fern" 

in French, and EMK in German. The word ampere is sometimes abbreviated amp; the symbol for this 

unit is A. 

A quantity symbol is, in general, a single letter (e.g., 1 3(for example, I for electric current) specified 

as to general form of type, and modified when appropriate by one or more subscripts or 

superscripts. Sometimes symbols comprising two letters are used, for example Reynolds number Re. 

In a given work the same letter symbol shall should appear throughout for the same physical 

quantity, regardless of the units employed or of special values assigned. 

 

 

 

 

 

 

3Symbols comprising two letters are sometimes used for numerical transport parameters such as Reynolds number Re. 
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A unit symbol4 is a letter or group of letters (e.g. for example, mm for millimeter), or in a few cases, 

is a special sign, which is that may be used in place of the name of a unit. 9 Unit symbols shall not be 

treated in the same manner as general abbreviations. The SI unit symbols are the same worldwide 

regardless of the spelling, language, or alphabet. By contrast, unit names can be spelled (and 

pronounced) differently from one language to the next and can be written in many different 

language character sets. 

4.2 Alphabets and typography 

Letter symbols are mainly restricted to the English and Greek alphabets. 5Greek letters that are easily 

confused with English letters shall be are avoided.
 10

 See ANSI Y 10.17-1961 (1973), [I]. 5The type families that 

are used for text in modern book and journal publishing all include italic (sloping) type faces and 

related roman (upright) type faces. The former shall be are used for quantity symbols, and the latter, 

for unit symbols. The distinctions are discussed more fully in the following paragraphs. (In the 

context of this standard, the term 'roman' is used simply to mean upright in contrast with 'italic' 

sloping and carries no connotation regarding serifs, line widths, or the like.) In situations where 

roman and italic are not both unavailable available, care shall be taken to avoid confusion between 

quantities and units. For example, an underline is frequently used to indicate italic type, and where 

an underline can be provided, as in manual typewriting, this practice is often helpful. 

Unconventional typefaces should generally not be used for letter symbols. Script and Old English 

faces, for example, are typically not appropriate for unit symbols. Such special faces have seen 

limited use for quantity symbols, but good modern practice avoids them (see 3.3, last paragraph). 

 

94Formerly it was common to treat Unit symbols have sometimes been treated in the same manner as general abbreviations, but the 

current recommendations of the International Committee Organization for Weights and Measures Standardization (CIPM ISO), and 

of many other international and national bodies concerned with standardization, emphasize the symbolic character of these 

designations and rigidly prescribe the manner in which they shall be treated. This The concept of the unit symbol is therefore 

adopted in this standard. 

10 See discussion on conventions and Greek characters in ANSI/IEEE Std 260.3™. 
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Symbols for physical quantities, physical constants, indices, mathematical variables, indices, and 

general functions shall be functions 6 are printed in italic (sloping) type. 11 ,12 For example, 

A, A  area 

e  charge of an electron 

i,j, k, n  indices 

x, y, z Cartesian coordinates 

f(x) function of x 

Symbols for physical units, mathematical constants, specific mathematical functions, operators, and 

numbers used as indices shall be are printed in roman type. For example, 

cm centimeter 

e base of natural logarithms 

sin x sine of x 

J2(z), Jn (z) Bessel functions 

dx  differential of x 

Subscripts and superscripts are governed by the above principles. For example, 

XC, XL capacitive and inductive reactance (physical quantities) 

aij, a45 matrix elements (indices, numbers used as indices) 

 

11 The term physical constant (e.g., Planck constant) is used here to contrast with mathematical constant (e.g., base of the natural 

logarithms). 

126 The term genera/junctions is used here to contrast with specific mathematical junctions, for which roman type is to be used. 
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Additionally, subscripts used to identify the type (such as input, output), or a specific condition 

(such as at constant pressure) shall be Those that are letter symbols for quantities or for indices are 

printed in italic type, while all others are printed in roman type., For example, 

Ii, Io input current, output current 

Xav  average value of x 

Cp heat capacity at constant pressure p 

aij, a45 matrix elements 

For indicating the vector character of a quantity, boldface italic type shall be is used. For example, 

F force 

H  magnetic field strength 

Ordinary italic type shall be is used to represent the magnitude of a vector quantity. It is also 

commonly used for a vector quantity when there is no need to draw attention to the vector character 

of the quantity. 

When tensor quantities of second or higher order are to be represented by a single letter, sans-serif 

bold italic type shall should be used (for example, A, B). 

Matrices shall be bold italic type and are usually capital letters (for example, A , B). Elements of 

matrices are usually lower case. 

The above conventions on italicization are consistent with [BII] and [B22].13 

 

 

13 1The numbers in brackets correspond to those of the bibliography references in Annex A Section 2. 
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4.3 Remarks concerning quantity symbols 

Quantity symbols shall may be used in mathematical expressions in a any way that is consistent 

with good mathematical usage. The product of two quantities a, b, is indicated by writing abo The 

quotient is may be indicated by writing   

When If more than one solidus (I) is used in any algebraic term, parentheses shall be inserted to 

remove any ambiguity. For example, Thus one may write (a/b)/c, or a/(b/c), but not a/b/c. 

Subscripts and superscripts are widely used with quantity symbols. Several subscripts or 

superscripts, sometimes separated by commas, may be attached to a single letter. But, so far as 

logical clarity permits, subscripts and superscripts shall should not be attached to other subscripts 

and superscripts. A symbol that has been modified by a superscript shall should be enclosed in 

parentheses before an exponent is attached. 

Conflicts that occur because different quantities are assigned identical symbols shall in the same or 

different standard symbol lists should be resolved in one of the following ways by use of one of the 

following: 

1) By use of a reserve symbol (alternative symbol) if one is listed 

2) By use of a subscript or superscript selected by the author for one or more of the conflicting 

requirements 

3) By use of uppercase letters as variants for lowercase letters and vice versa, but only if no 

ambiguity results. 
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4.4 Remarks concerning unit symbols 

Unit symbols, not unit names, shall be used in complicated expressions. Roman type shall be, in 

general lowercase, is used for unit symbols, even when the surrounding text is in italic font. In 

general, use lowercase except for unit symbols. a very few that use special signs (such as ° for 

degree). If, however, the symbol is for a unit whose name is derived from a proper name (e.g., James 

Watt), uppercase roman type shall be is used for the first letter (W, for the example given).14 7 As a 

further exception to the general rule, The symbol L shall be is used for liter to avoid confusion 

between the lowercase letter 1 and the numeral l. Some additional exceptions arise in the special 

cases where symbols are joined, as in eV, the symbol for electronvolt, and in mmHg, the symbol for 

conventional millimeter of mercury, a unit of pressure. The distinction between upper-and 

lowercase letters shall should be followed, even if the symbol appears in applications where the 

other lettering is in uppercase style. The form of unit symbols is the same for singular and plural. 

Unit symbols shall , and they are not be followed by a period except at the end of a sentence. 

Positive and negative exponents may be used with unit symbols. 

In the complete expression for a quantity, A space is used should be allowed between the numerical 

value and the unit symbol, except:. 

- Between the unit symbols for degree, minute, and second of plane angle 

- When the quantity is used in an adjectival sense 

For example, write 35 mm ram, not 35mm, and 2' .371 m, not 2 '.371m. When the quantity is used in 

an adjectival sense, a hyphen shall be is often used instead of a space between the number and the 

unit name or between the number and the symbol (except when the first character of the symbol is 

not a letter, as in dc °C). 

 

 

14 7Prefixes are considered separately (see 4.5). 
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Examples: 

 
(New) 

A 3-meter pole The length is 3 meters. 

A 35-mm film The width is 35 min. 

Greater care is required to form products and quotients of unit symbols, as many unit symbols 

consist of more than one letter. 

EXCEPTION: No space is left between the numerical value and the symbols for degree, minute, and 

second of plane angle. 

When a compound unit is formed by multiplication of two or more other units, its symbol should 

consist consists of the symbols for the separate units joined by a raised dot (preferred) or separated 

by a thin, non-breaking space (for example, N·m or N m for newton meter). If no confusion would 

result, the dot may be omitted in the case of familiar compounds or where symbols are separated by 

an exponent. For example, such as watthour (symbol Wh) and voltampere (symbol VA), or N·m2kg2. 

if no confusion would result. 8 Hyphens shall should not be used in symbols for compound units. 

Positive and negative exponents may be used with the symbols for units. 

When a compound unit is formed by division of one unit by another, its symbol shall be is 

constructed in one of the following forms: 

 
(New) 

 

 
 
 

8 It may also be omitted where symbols are separated by an exponent as in N.m2kg-2 
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(Deleted) 

NOTE-m·S-1 or m S-1 may be used for meter per second but ms-1 symbolizes 1/ms or 103 S-1 as 

described in 4.5. The raised dot or space is therefore extremely important. 

In simple cases a use of the solidus (oblique stroke or slash, /) should be used to represent a quotient. 

slash) is preferred, but In no case should more than one solidus, or a solidus followed by a product, 

be used in the same expression unless parentheses are inserted to avoid ambiguity. In complicated 

cases negative powers should be used. 9For example, write: 

(J/mol)/ ·K )or J/(·mol-1·K) 1 or (J·/mol-1·)K-1 

but not J/mol/K or J/mol·K. 

Letter symbols and mathematical notation shall should not be mixed with unit names in the same 

expression. For example, write joule joules per kilogram or J/kg. Do not write joule joules/kilogram 

or joule joules /kg, or J/kilogram. 

Reference IEEE Std 260.1 ™ for letter symbols for units of measurement and IEEE Std 945™ for 

preferred metric units. 

4.5 The International System of Units (SI) 

Some units in this standard some units are identified as SI units. These units belong to the 

International System of Units (Systeme International d'Unités), which is the name given in 1960 by 

the General Conference on Weights and Measures (Conférence Générale des Poids et Mesures) 

(CGPM Measures) to the coherent system of units based on the following base units and quantities 

and units of Table 1.: 

 

9The notation for products and quotients of unit symbols is intentionally made more explicit that given in 3.3 for quantity symbols 

because some unit symbols consist of more than one letter. 
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Sit may also be omitted where symbols are separated by an exponent as in N'm2kg-2 9rhe notation 

for products and quotients of unit symbols is intentionally made more explicit than that given in 3.3 

for quantity symbols because some unit symbols consist of more than one letter. 

SI includes as subsystems the MKS system of units, which covers mechanics, and the MKSA system, 

which covers mechanics and electricity. 

Table 1 -51 base quantities and units 

 

The spellings meter and liter are recommended. This is in accordance with guidance given by the 

Department of Commerce, which is given the responsibility of interpreting SI for the United States 

under the Metric Conversion Act of 1975. The variant spellings metre and litre are also used, 

especially in British English. 

The spellings meter, liter, and deka are recommended. 15 

The following prefixes in Table 2 shall be are used to indicate decimal multiples or submultiples of 

SI units. 16: 10 

 

 

l5 These spellings are in agreement with NIST Special Publication 330, 2019 Edition [8 24]. 

16 10The use of SI prefixes with U.S. customary units is not recommended, except in the case of the micro inch and kilopound-force. 
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Table 2 -51 unit prefixes and symbols 

 
(New) 
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(Deleted) 

Compound prefixes, formed by the juxtaposition of two or more SI prefixes, shall are not to be used. 

For example, use 

1 nm, not 1 mµm 

1 pF, not 1 µµF 

For historical reasons, although the SI unit of mass is the kilogram (kg), the SI prefixes are attached 

to the gram (g). Thus, use milligram (mg), not microkilogram (µkg). 

If values are required outside the range covered by the prefixes, they shall should be expressed 

using powers of ten applied to the non-prefixed base unit, e.g., 10-34 J. 

An exponent attached to a symbol containing a prefix indicates that the multiple or submultiple of 

the unit (the unit with its prefix) is raised to the power expressed by the exponent. For example: 
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(New) 

 

 

 
(Deleted) 

 

 

For further information concerning metric practice and the SI, refer to ANSI/IEEE/ASTM SI10 Std 

268-1982 [3]. 

4.6 Usage 

Attachment of letters to a unit symbol as a means of giving information about the quantity under 

consideration is incorrect. Thus, MWe for "megawatts electrical (power)," Vac for "volts ac," and kJt 

for "kilojoules thermal (energy)" shall not be used. For this reason, no attempt should be made to 

construct SI equivalents of the abbreviations "psia" and "psig," so often used to distinguish between 

absolute and gage pressure. If the context leaves any doubt as to which is meant, the word pressure 

shall be qualified appropriately. For example: 

- "...at a gage pressure of 13 kPa" 

- ".. . at an absolute pressure of 13 kPa" 
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When space limitations make it necessary to juxtapose information about the quantity being 

measured with the unit name or unit symbol, such information shall be separated from the unit 

symbol by a space, by a comma followed with a space, or by the equivalent. Thus, the following 

examples are appropriate for use on nameplates, gage scale plates, table headings, graph labels, etc.: 

- rating-l 15 V ac 

- kPa, gage 

- kPa (abs.) 

On the other hand, letters may be attached to a unit symbol where needed to properly identify the 

unit involved. In such symbols as in Hg, mmHg, and ftH20, the suffixes are needed to identify the 

units, which are units of pressure, not of length. Similarly, it is proper to write BtuIT, Calth, galus, etc. 

to distinguish from the related but different units Btu60, cal15, galImp, etc. However, such subscripts 

are neither needed nor permitted with SI units. 

5. Special principles for quantity symbols in electrical science and 

electrical engineering 

5.1 Phasor quantities 

Phasor quantifies, represented by complex numbers or complex time-varying functions, are 

extensively used in certain branches of electrical engineering. The following notation and 

typography shall are to be used: 
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Table 3 -Phasor quantities notations and typography 

 
(New) 

 

 
(Deleted) 

*The following alternative notation has been used in electrical power engineering: Complex 

quantity, ; Conjugate complex quantity,  Modulus of complex quantity, Z. Further use of 

this notation for this purpose is not recommended. 
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