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Foreword 

The Federal Information Processing Standards Publication Series of 
the National Bureau of Standards is the official publication relating to 
standards adopted and promulgated under the provisions of Public Law 
89-306, and under Office of Management and Budget Circular A-86. The 
entire series constitutes the FEDERAL INFORMATION PROCESSING 
STANDARDS REGISTER. 

This series is used to announce Federal Information Processing Stand¬ 
ards, and to provide standards information of general interest and an 
index of relevant standards publications and specifications. Publications 
that announce adoption of standards provide the necessary policy, admin¬ 
istrative, and guidance information for effective standards implementation 
and use. The technical specifications of the standard are usually attached 
to the publication, otherwise a source of copies is cited. 

Comments covering Federal Information Processing Standards and 
Publications are welcomed, and should be addressed to the National Bureau 
of Standards, Center for Computer Sciences and Technology, Office of 
Information Processing Standards, Washington, D.C. 20234. Such com¬ 
ments will be either considered by NBS or forwarded to the responsible 
activity as appropriate. 

Lewis M. Branscomb, Director 

Abstract 

This publication provides three subsets of 95, 64 and 16 graphic characters derived 

from the Federal Standard Code for Information Interchange (FIPS 1), which was 

adopted from the American Standard Code for Information Interchange (ASCII) 

X3.4-1968. These subsets are for use in Federal printers, display devices, punched card 

equipment, and other data processing or communication equipments which utilize a 

character subset less than the full 128-character set of FIPS 1. 

Key words: American Standard Code for Information Interchange; ASCII; coded 

character subsets; codes; data communication; data interchange; data processing; 

Federal Information Processing Standards; graphic character subsets; graphic subsets; 

information interchange; information processing; standards; subsets. 
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FIPS PUB 15 

Federal Information 

Processing Standards Publication 15 

1971 October 1 

Announcing the Standard for 

SUBSETS OF THE STANDARD CODE 
FOR INFORMATION INTERCHANGE 

Federal Information Processing Standards Publications are issued by the National Bureau of Standards under the 

direction of the Office of Management and Budget (OMB) in accordance with the provisions of Public Law 89-306 

and OMB Circular No. A-86. 

Name of Standard. Subsets of the Standard Code for Information Interchange. (FIPS 15) 

Category of Standard. Hardware Standard, Interchange Codes and Media. 

Explanation. Subsets of 95, 64 and 16 graphic characters are provided in this standard. These 
are derived from the Federal Standard Code for Information Interchange (FIPS 1) which in 
turn was adopted from the American National Standard Code for Information Interchange 
(ASCII, American National Standard X3.4-1968). 

The memorandum of the Secretary of Commerce on “Application of Federal ADP Code and Media 
Standards” dated March 7, 1969, contained in FIPS PUB 7, states in paragraph 5c: “If the full 
character set of ASCII cannot be applied, the largest possible character subset should be used, and 
the ASCII collating sequence observed.” That memorandum also states, in paragraph 8b: “Use of 
one or more of these ASCII subsets is a powerful tool in bridging the conversion gap prior to the 
procurement or utilization of hardware with full ASCII capability.” This FIPS PUB amends 
FIPS PUB 7 by requiring one of the three specific subsets described herein when a subset is used. 
It is emphasized that the coded representation of the 95-character subset, the 64-character subset 
and the 16-character subset in input/output media and data communications will conform to the 
specifications cited in other applicable Federal Information Processing Standards. 

Approving Authority. Office of Management and Budget. 

Maintenance Agency. Department of Commerce, National Bureau of Standards (Center for Com¬ 
puter Sciences and Technology). 

Cross Index. 

a. FIPS PUB 1, Code for Information Interchange. 
b. FIPS PUB 2, Perforated Tape Code for Information Interchange. 
c. FIPS PUB 3, Recorded Magnetic Tape for Information Interchange (800 CPI, NRZI). 
d. FIPS PUB 7, Implementation of the Code for Information Interchange and Related Media 

Standards. 
e. FIPS PUB 14, Hollerith Punched Card Code. 

Applicability. These character subsets are intended to be used for all printers, display devices, 
punched card equipment, and other data processing or communication equipment in those systems 
or applications that do not require the full 128-character set contained in FIPS 1. The use of the 
64- or 16-character graphic subsets in lieu of the full set of 95 graphics, where appropriate, can 
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FIPS PUB 15 

result in advantageous combinations of increased speed of printing or display, decreased costs, 
decreased complexity, and efficient manipulation. 

Implementation Schedule. All applicable equipment ordered on or after the date of this FIPS 
PUB must be in conformance with this standard unless a waiver has been obtained in accord¬ 
ance with the procedure described below. This requirement applies to the equipment acquired 
even though the use within any given application may in fact use less characters than specified 
in the application subset. Printers of the “chain” or “train” or other replaceable symbol technology 
must be provided with the ability to conform to one of the subsets herein but may also be provided 
with optional subsets having a different number of characters than those specified herein in order 
to increase either the printer repertoire of symbols or the printer speed in local use. Data process¬ 
ing systems employing such special equipment must still retain the ability to interchange informa¬ 
tion by use of one or more of the subsets specified herein. Exceptions to this standard are made in 
the following cases: 

a. For equipment installed or on order prior to the date of this FIPS PUB. 

b. Where procurement actions are into the solicitation phase (i.e., Request for Proposals or 
Invitation for Bids have been issued) on the date of this FIPS PUB. 

c. Where 48 character punched card equipment is leased to replace like equipment and where 
such action satisfies systems requirements and results in reduced costs to the government (e.g., 
punched card equipment obtained through third party leasing agreements or Government-wide 
procurement contracts). 

Waiver Procedure. Heads of agencies may waive the provisions of the implementation schedule. 
Proposed waivers relating to the procurement of equipment which uses non-conforming subsets, 
will be coordinated in advance with the National Bureau of Standards. Letters should be ad¬ 
dressed to the Director, Center for Computer Sciences and Technology, National Bureau of 
Standards, Washington, D.C. 20234. They should describe the nature of the waiver and set forth 
the reasons therefor. 

Sixty days should be allowed for review and response by the National Bureau of Standards. The 
waiver is not to be made until a reply from the National Bureau of Standards is received; however, 
the final decision for granting the waiver is a responsibility of the agency head. 

Specifications. Federal Information Processing Standard 15 (FIPS 15), Subsets of the Standard 
Code for Information Interchange, 1971 October 1. (affixed) 

Qualifications. Compatibility with Full Character Set: Systems and applications employing 
standard character subsets should experience no difficulty in forwarding information via stand¬ 
ard media or communications, to systems employing the full 128-character set. 

Subset Recording: Systems and applications employing standard character subsets, will use the 
standard media and the standard code for recording the characters of the subset in input/output 
and interchange operations. Three (3) input/output media standards have been approved as Fed¬ 
eral Information Processing Standards (FIPS 2, 3 and 14). The adoption of additional input/out¬ 
put media standards will be announced in future FIPS PUBS. 

Where to Obtain Copies of the Standard. 

Copies of this publication are for sale from the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D. C. 20402 (Price 25 cents a copy; SD Catalog Number C 52.13- 
15). There is a 25 percent discount on quantities of 100 or more. When ordering, specify docu¬ 
ment number, title, and SD Catalog Number or Accession Number. 
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Federal Information 
Processing Standard 15 

1971 October 1 

Specifications For 

SUBSETS OF THE STANDARD CODE 
FOR INFORMATION INTERCHANGE 

FIPS 15 

^r£S o* + 

1. Name of Standard. Subsets of the Stand¬ 
ard Code for Information Interchange. 

2. Category of Standard. Hardware Stand¬ 
ard, Interchange Codes and Media. 

3. Specifications. This specification provides 
standard subsets of the Code for Information 
Interchange (FIPS 1). Each subset is defined 
in detail in separate sections of this specifica¬ 
tion which follow. 

Section 1—95-Character Graphic Subset 
Section 2—64-Character Graphic Subset 
Section 3—16-Character Graphic Numeric 

Subset 
4. Appendix. Factors which were considered 
in the establishment of these subsets are ex¬ 
plained in an appendix to this specification. 
Also information is provided concerning the 
employment of these subsets in computers and 
devices based on internal codes of four or 
six bits. 
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FIPS 15 

Section 1 

SPECIFICATIONS FOR 

95-CHARACTER 

GRAPHIC CHARACTER SUBSET 

Explanation. This graphic character subset is 

derived from the Federal Standard Code for 

Information Interchange (FIPS 1) which in 

turn was adopted from the American National 

Standard Code for Information Interchange 

(ASCII). This character subset is intended to 

be used in those systems or applications whose 

needs are adequately served by a 95-character 

graphic subset of the standard 128-character 

set contained in FIPS 1. This 95-character 

graphic subset contains all of the characters 
in columns 2, 3, 4, 5, 6 and 7 of the FIPS 1 
code table, except the character Delete (DEL) 
in position 7/15. Figure 1 shows the 7-bit code 
table of FIPS 1 with the 95-character graphic 
subset of this standard outlined. It is empha¬ 
sized that the coded representation of this 95- 
character subset in input/output media and 
data communications will conform to the speci¬ 
fications cited in other applicable Federal In¬ 
formation Processing Standards. 
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FIPS 15 

Section 2 

SPECIFICATIONS FOR 

64-CHARACTER 

GRAPHIC CHARACTER SUBSET 

Explanation. This graphic character subset is 
derived from the Federal Standard Code for 
Information Interchange (FIPS 1) which in 
turn was adopted from the American National 
Standard Code for Information Interchange 
(ASCII). This character subset is intended to 
be used in those systems or applications whose 
needs are adequately served by a 64-character 
graphic subset of the standard 128-character 
set contained in FIPS 1. This 64-character 

graphic subset contains all of the characters in 
columns 2, 3, 4 and 5 of the FIPS 1 code table. 
Figure 2 shows the 7-bit code table of FIPS 1 
with the 64-character graphic subset of this 
standard outlined. It is emphasized that the 
coded representation of this 64-character sub¬ 
set in input/output media and data communi¬ 
cation will conform to the specifications cited 
in other applicable Federal Information Proc¬ 
essing Standards. 
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FIPS 15 

Section 3 

SPECIFICATIONS FOR 

16-CHARACTER 

GRAPHIC NUMERIC SUBSET 

Explanation. This numeric subset is derived 
from the Federal Standard Code for Informa¬ 
tion Interchange (FIPS 1) which in turn was 
adopted from the American National Standard 
Code for Information Interchange (ASCII). 
This subset is intended to be used in those 
systems or applications whose needs are ade¬ 
quately served by a 16-character numeric sub¬ 
set of the standard 128-character set contained 
in FIPS 1. This 16-character graphic numeric 
subset contains the ten numerals from the top 
ten positions of column 3 and six symbols 
Asterisk, Plus, Comma, Hyphen (Minus), Pe¬ 
riod (Decimal Point) and Slant, from the bot¬ 
tom six positions of column 2. Figure 3 shows 
the 7-bit code table of FIPS 1 with the 16- 
character graphic subset of this standard out¬ 
lined. It is emphasized that the coded repre¬ 

sentation of this 16-character subset in input/ 
output media and data communications will 
conform to the specifications cited in other 
applicable Federal Information Processing 
Standards. 

Special Information. Systems and applications 
employing this limited 16-character set, when 
receiving information via standard media or 
communications from systems employing the 
full 128-character set, the 95-character graphic 
set or the 64-character graphic subset, should 
ignore all characters outside of this numeric 
subset. This feature is desirable in most in¬ 
stances, but is not mandatory for applications 
requiring some other interpretation of the 
characters outside of this numeric subset. 
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Appendix 

The Code for Information Interchange (FIPS 
1) contains 128 characters of which 95 in the 
last six columns (columns 2 through 7) are 
designated as a graphic subset. Contained in 
this graphic subset are two cases (upper and 
lower) of the alphabetic letters A through Z, 
the numerals 0 through 9, and common punc¬ 
tuation, mathematical, and business symbols. 

Not all applications have need for the full 
128 characters contained in the standard code 
set. Some require only the graphics (95 char¬ 
acters). Others need only use a single case 
alphabet, the numbers, and certain special 
symbols (64 characters). Further, some appli¬ 
cations dealing with data of a mathematical or 
numeric nature need only the numerics and 
certain mathematical symbols (16 characters). 

Accordingly, it is necessary to recognize the 
economies to be achieved in providing adequate 
subsets of the standard code which are con¬ 
sistent with the requirements of these various 
applications. Likewise, it is essential in order 
to facilitate the interchange of data and equip¬ 
ment within the Federal government that a 
family of discrete subsets be identified and 
standardized. The consequences and costs of 
an unlimited number of subsets are of such 
a magnitude that it is reasonable and practi¬ 
cal to establish a limited group of subsets 
which meet most data systems requirements. 

This fundamental consideration was taken into 
account in the development of the standard 
code for information interchange. Characters 
were positioned in the Code in such a manner 
as to facilitate the identification and use of 
subsets. Columns 2 through 7 form the 95- 
character graphic subset. Columns 2 through 5 
provide a 64-character subset. The ten numerals 
in column 3 and the six mathematical symbols 
at the bottom of column 2 provide the 16-char¬ 
acter numeric subset. (These six mathematical 
symbols were placed in column 2 instead of 
column 3 so that they would collate lower than 
the numerals in the context of the full charac¬ 
ter set. Also they were assigned to the bottom 
of the column so that their low order four 
bits are distinct from the low order four bits 
of the ten numerals, in order to be distinguish¬ 
able in those instances where numerics are 
coded by four bits in internal machine environ¬ 
ments without further manipulation.) 

It is also recognized that many computers and 
devices already in the Federal inventory and 
even some new equipment are based upon an 
internal code of four or six bits. In these in¬ 
stances the standard code can be represented 
internally by six bits by suppressing bit b6, 
and can be represented by four bits by sup¬ 
pressing bits b7, b6, and b5. These limited 
internal representations are then expanded to 
the standard seven bits when transmitting data 
to other devices. 
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NATIONAL BUREAU OF STANDARDS 

The National Bureau of Standards1 was established by an act of Congress March 3, 

1901. The Bureau’s overall goal is to strengthen and advance the Nation’s science and 

technology and facilitate their effective application for public benefit. To this end, the 

Bureau conducts research and provides: (1) a basis for the Nation’s physical measure¬ 

ment system, (2) scientific and technological services for industry and government, (3) 

a technical basis for equity in trade, and (4) technical services to promote public safety. 

The Bureau consists of the Institute for Basic Standards, the Institute for Materials 

Research, the Institute for Applied Technology, the Center for Computer Sciences and 

Technology, and the Office for Information Programs. 

THE INSTITUTE FOR BASIC STANDARDS provides the central basis within the 

United States of a complete and consistent system of physical measurement; coordinates 

that system with measurement systems of other nations; and furnishes essential services 

leading to accurate and uniform physical measurements throughout the Nation’s scien¬ 

tific community, industry, and commerce. The Institute consists of a Center for Radia¬ 

tion Research, an Office of Measurement Services and the following divisions: 

Applied Mathematics—Electricity—Heat—Mechanics—Optical Physics—Linac 

Radiation2—Nuclear Radiation2—Applied Radiation2-—Quantum Electronics3— 

Electromagnetics3—Time and Frequency3—Laboratory Astrophysics3—Cryo¬ 

genics3. 

THE INSTITUTE FOR MATERIALS RESEARCH conducts materials research lead¬ 

ing to improved methods of measurement, standards, and data on the properties of 

well-characterized materials needed by industry, commerce, educational institutions, and 

Government; provides advisory and research services to other Government agencies; 

and develops, produces, and distributes standard reference materials. The Institute con¬ 

sists of the Office of Standard Reference Materials and the following divisions; 

Analytical Chemistry—Polymers—Metallurgy—Inorganic Materials—Reactor 

Radiation—Physical Chemistry. 

THE INSTITUTE FOR APPLIED TECHNOLOGY provides technical services to pro¬ 

mote the use of available technology and to facilitate technological innovation in indus¬ 

try and Government; cooperates with public and private organizations leading to the 

development of technological standards (including mandatory safety standards), codes 

and methods of test; and provides technical advice and services to Government agencies 

upon request. The Institute also monitors NBS engineering standards activities and 

provides liaison between NBS and national and international engineering standards 

bodies. The Institute consists of the following technical divisions and offices: 

Engineering Standards Services—Weights and Measures—Flammable Fabrics— 

Invention and Innovation—Vehicle Systems Research—Product Evaluation 

Technology—Building Research—Electronic Technology—Technical Analysis— 

Measurement Engineering. 

THE CENTER FOR COMPUTER SCIENCES AND TECHNOLOGY conducts re 

search and provides technical services designed to aid Government agencies in improv¬ 

ing cost effectiveness in the conduct of their programs through the selection, acquisition, 

and effective utilization of automatic data processing equipment; and serves as the prin¬ 

cipal focus within the executive branch for the development of Federal standards for 

automatic data processing equipment, techniques, and computer languages. The Center 

consists of the following offices and divisions: 
Information Processing Standards—Computer Information—Computer Services 

—Systems Development—Information Processing Technology. 

THE OFFICE FOR INFORMATION PROGRAMS promotes optimum dissemination 

and accessibility of scientific information generated within NBS and other agencies of 

the Federal Government; promotes the development of the National Standard Reference 

Data System and a system of information analysis centers dealing with the broader 

aspects of the National Measurement System; provides appropriate services to ensure 

that the NBS staff has optimum accessibility to the scientific information of the world, 

and directs the public information activities of the Bureau. The Office consists of the 

following organizational units: 

Office of Standard Reference Data—Office of Technical Information and 

Publications—Library—Office of Public Information—Office of International 

Relations. 

1 Headquarters and Laboratories at Gaithersburg, Maryland, unless otherwise noted; mailing address Washing¬ 
ton, D C. 20234. 

2 Part of the Center for Radiation Research. 
3 Located at Boulder, Colorado 80302. 
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NBS TECHNICAL PUBLICATIONS 

PERIODICALS 

JOURNAL OF RESEARCH reports National 

Bureau of Standards research and development in 

physics, mathematics, chemistry, and engineering. 

Comprehensive scientific papers give complete details 

of the work, including laboratory data, experimental 

procedures, and theoretical and mathematical analy¬ 

ses. Illustrated with photographs, drawings, and 

charts. 

Published in three sections, available separately: 

• Physics and Chemistry 

Papers of interest primarily to scientists working in 

these fields. This section covers a broad range of 

physical and chemical research, with major emphasis 

on standards of physical measurement, fundamental 

constants, and properties of matter. Issued six times 

a year. Annual subscription: Domestic, $9.50; for¬ 

eign, $11.75*. 

• Mathematical Sciences 

Studies and compilations designed mainly for the 

mathematician and theoretical physicist. Topics in 

mathematical statistics, theory of experiment design, 

numerical analysis, theoretical physics and chemis¬ 

try, logical design and programming of computers 

and computer systems. Short numerical tables. 

Issued quarterly. Annual subscription: Domestic, 

$5.00; foreign, $6.25*. 

• Engineering and Instrumentation 

Reporting results of interest chiefly to the engineer 

and the applied scientist. This section includes many 

of the new developments in instrumentation resulting 

from the Bureau’s work in physical measurement, 

data processing, and development of test methods. 

It will also cover some of the work in acoustics, 

applied mechanics, building research, and cryogenic 

engineering. Issued quarterly. Annual subscription: 

Domestic, $5.00; foreign, $6.25*. 

TECHNICAL NEWS BULLETIN 

The best single source of information concerning the 

Bureau’s research, developmental, cooperative and 

publication activities, this monthly publication is 

designed for the industry-oriented individual whose 

daily work involves intimate contact with science and 

technology—for engineers, chemists, physicists, re¬ 

search managers, product-development managers, and 

company executives. Annual subscription: Domestic, 

$3.00; foreign, $4.00*. 

• Difference in price is due to extra cost of foreign mailing. 

Order NBS publications from: 

NOMPERIODICALS 

Applied Mathematics Series. Mathematical tables, 

manuals, and studies. 

Building Science Series. Research results, test 

methods, and performance criteria of building ma¬ 

terials, components, systems, and structures. 

Handbooks. Recommended codes of engineering 

and industrial practice (including safety codes) de¬ 

veloped in cooperation with interested industries, 

professional organizations, and regulatory bodies. 

Special Publications. Proceedings of NBS confer¬ 

ences, bibliographies, annual reports, wall charts, 

pamphlets, etc. 

Monographs. Major contributions to the technical 

literature on various subjects related to the Bureau's 

scientific and technical activities. 

National Standard Reference Data Series. 
NSRDS provides quantitative data on the physical 

and chemical properties of materials, compiled from 

the world’s literature and critically evaluated. 

Product Standards. Provide requirements for sizes, 

types, quality and methods for testing various indus¬ 

trial products. These standards are developed coopera¬ 

tively with interested Government and industry groups 

and provide the basis for common understanding of 

product characteristics for both buyers and sellers. 

Their use is voluntary. 

Technical Notes. This series consists of communi¬ 

cations and reports (covering both other agency and 

NBS-sponsored work) of limited or transitory interest. 

Federal Information Processing Standards Pub¬ 
lications. This series is the official publication within 

the Federal Government for information on standards 

adopted and promulgated under the Public Law 

89—306, and Bureau of the Budget Circular A-86 

entitled, Standardization of Data Elements and Codes 

in Data Systems. 

Consumer Information Series. Practical informa¬ 

tion, based on NBS research and experience, covering 

areas of interest to the consumer. Easily understand¬ 

able language and illustrations provide useful back¬ 

ground knowledge for shopping in today's technolog¬ 

ical marketplace. 

NBS Special Publication 305, Supplement 1, 
Publications of the NBS, 1968-1969. When order¬ 

ing, include Catalog No. C13.10:305. Price $4.50; 

foreign, $5.75. 

Superintendent of Documents 

Government Printing Office 

Washington, D.C. 20402 



United States 

Government Printing Office 
PUBLIC DOCUMENTS DEPARTMENT 

WASHINGTON, D.C. 20402 

OFFICIAL BUSINESS 

PENALTY FOR PRIVATE USE. $300 

POSTAGE AND FEES PAID 
U.S. GOVERNMENT PRINTING OFFICE 

If you're looking for a solution to 
your ADP standards problems . . . 

DO YOU need up-to-date information on Federal Stand¬ 
ards in the computer/information processing field? 

MUST YOU keep abreast of standards adopted under 
PL 89-306 (Brooks Bill)? 

THEN YOU need to subscribe to NBS FIPS Pub series! 
(Federal Information Processing Standards Publications 

Series of the National Bureau of Standards) 

FIPS PUBS contain Federal standards for 

hardware, software, applications and data. 

FIPS PUBS provide information on new and 

revised Federal standards as they become 

available. 

FIPS PUBS are the official U.S. Government 

publications for Federal computer/informa¬ 

tion processing standards. 

FIPS PUBS ARE AVAILABLE ON A SUB¬ 

SCRIPTION BASIS FROM THE U.S. GOVERN¬ 

MENT PRINTING OFFICE. USE ATTACHED 

ORDER FORM. 


