




USA Standard Code 
for Information Interchange 

Sponsor 

Business Equipment Manufacturers Association 

Approved July 7. 1967 

United States of America Standards Institute 

USAS 
X3.4-1967 
Revision of 
X3.4-1965 



USA Standard 

A USA Standard implies a consensus of those substantially concerned 
with its scope and provisions. A USA Standard is intended as a guide to aid 
the manufacturer, the consumer, and the general public. The existence of 
a USA Standard does not in any respect preclude anyone, whether he has 
approved the standard or not, from manufacturing, marketing, purchasing, 
or using products, processes, or procedures not conforming to the standard. 
USA Standards are subject to periodic review and users are cautioned to 
obtain the latest editions. Producers of goods made in conformity with a 
USA Standard are encouraged to state on their own responsibility in ad­

vertising, promotion material, or on tags or labels, that the goods are 

produced in conformity with particular USA Standards. 

Published by 

United States of America Standards Institute 

10 East 40th Street, New York, N. Y. 10016 

No portion of this publication may be quoted or reproduced in a f · h 
the written permission of the United States of America Stan��r�;�n::f t�t�'. 

Copyright 1967 by 
.
the United

. 
States of American Standards Institute 

Umversal Decimal Classification 681.3 
Printed In USA 
A20M767/2 

' 

' 



Foreword 
(This Foreword is not a part of the USA Standard Code for Information Interchange, X.3.4-1967.1 

This USA Standard presents the standard coded character set to be used for information inter­
change among information processing systems, communication systems, and associated equipment. 

Other standards will prescribe the means of implementing this standard in media, such as perforated 
tape, magnetic tape, and punched cards. Further standards will deal with error control, data com­
munication formats, keyboards, graphic representation of control characters, and code extension con­
siderations. 

The 7 -bit coded character set was developed from a careful review of past work in the field, and, 
after a comprehensive program of original research and code design, was completed. Careful consid­
eration has been given to the several conflicting code set requirements, and their resolution is 
reflected in the standard code. 

This standard was approved as a USA Standard by the United States of America Standards 
Institute on July 7, 1967. 

Suggestions for improvement gained in the use of this standard will be welcome. They should be 
sent to the United States of America Standards Institute, IO East 40th Street, New York, N. Y. 10016. 
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USA Standard Code 
for Information Interchange 

I. Scope 

This coded character set is to be used for the general interchange of information among information processing 
systems, communication systems, and associated equipment. 

2. Standard Code 

� 
0 0

0 
0 0 l l 1 l 

0 l 1 0 0 l l 
5 0 l 0 l 0 l 0 1 

1t 5 b4 b3 b2 bi 
� 0 1 2 3 4 5 6 7 I I I I I 

0 0 0 0 0 NUL DLE SP 0 @ p 
' 

p 

0 0 0 1 1 SOH DCl ! 1 A Q a q 

0 0 1 0 2 STX DC2 II 2 B R b r 

0 0 1 1 3 ETX DC3 # 3 c s c s 

0 1 0 0 4 EOT DC4 $ 4 D T d t 

0 1 0 1 5 ENQ NAK % 5 E u e u 

0 1 1 0 6 ACK SYN & 6 F v f v 

0 1 1 1 7 BEL ETB 
, 

7 G w g w 

1 0 0 0 8 BS CAN ( 8 H x h x 

1 0 0 1 9 HT EM ) 9 I y i y 

1 0 1 0 10 LF SUB * : J z j z 

1 0 1 1 11 VT ESC + I K [ k { 
1 1 0 0 12 FF FS < L \ I 

I 
I I 

1 1 0 1 13 CR GS - "' M ] m } 
1 1 1 0 14 so RS > N 

� "' . n 

1 1 1 1 15 SI us I ? 0 0 DEL � 
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3. Character Representation 

The standard 7-bit character representation, with b7 the high-order bit and b1 the low-order bit, 
is shown below: 

EXAMPLE: The bit representation for the character "K," positioned in column 4, row 11, is 

b1 b6 b5 b4 ba bz bl 

1 0 0 0 

The code table position for the character "K" may also be represented by the notation "column 4, 

row 1 1" or alternatively as "4/11. ,. The decimal equivalent of the binary number formed by bits b7, b6, 

and b5, collectively, forms the column number, and the decimal equivalent of the binary number 

formed by bits b4, b3, b2, and h1, collectively, forms the row number. 

4. Legend 

4.1 Control Characters 

NUL Null 

SOH Start of Heading (CC) 

STX Start of Text (CC) 

ETX End of Text (CC) 

EOT End of Transmission (CC) 

ENQ Enquiry (CC) 

ACK Acknowledge (CC) 

B'EL Bell (audible or attention signal) 

BS Backspace (FE) 

HT Horizontal Tabulation (punched cards.kip) (FE) 

LF Line Feed (FE) 

VT Vertical Tabulation (FE) 

FF Form Feed (FE) 

CR Carriage Return (FE) 

so Shift Out 

SI Shift In 

NOTE: (CCI Communication Control 
(FE) Format Effector 
(IS) Information Separator 

1In the strict sense, DEL is not a control character. (See 5.2.) 
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DLE 

DCl 

DC2 

DC3 

DC4 

NAK 

SYN 

ETB 

CAN 

EM 

SUB 

ESC 

FS 

GS 

RS 

us 

DEL 

Data Link Escape (CC) 

Device Control 1 

Device Control 2 

Device Control 3 

Device Control 4 (Stop) 

Negative Acknowledge (CC) 

Synchronous Idle (CC) 

End of Transmission Block (CC) 

Cancel 

End of Medium 

Substitute 

Escape 

File Separator (IS) 

Group Separator (IS) 

Record Separator (IS) 

Unit Separator (IS) 

Delete1 

4.2 Graphic Characters 

Column/Row 

2/0 

2/1 

2/2 

2/3 

2/4 

2/5 

2/6 

2/7 

2/8 

2/9 

2/10 

2/11 

2/12 

2/13 

2/14 

2/15 

3/10 

3/11 

3/12 

3/13 

3/14 

3/15 

4/0 

5/ 1 1  

5/12 

5/13 

5/ 14 

5/ 15 

6/0 

7/ 1 1  

7/ 12 

7/ 13 

7/ 14 

Symbol 

SP 

II 

# 

$ 

% 

& 

* 

+ 

I 

< 

= 

> 

? 

@ 

[ 

'\ 

Name 

Space (Normally Non-Printing) 

Exclamation Point 

Quotation Marks ( Diaeresis2) 

Number Sign3•4 

Dollar Sign 

Percent 

Ampersand 

Apostrophe (Closing Single Quotation Mark; Acute Accent2 ) 

Opening Parenthesis 

Closing Parenthesis 

Asterisk 

Plus 

Comma (Cedilla2) 

Hyphen (Minus) 

Period (Decimal Point) 

Slant 

Colon 

Semicolon 

Less Than 

Equals 

Greater Than 

Question Mark 

Commercial At3 

Opening Bracket3 

Reverse Slant3 

Closing Bracket3 

Circumflex 2·3 

Underline 

Grave Accent 2·3 (Opening Single Quotation Mark) 

Opening Brace3 

Vertical Line3 

Closing Brace3 

Overline3 (Tilde2; General Accent2) 

X3.4 

2 The use of the symbols in 2/2, 2/7, 2/12, 5/14, 6/0, and 7 /14 as diacritical marks is described in Appendix A, A5.2. 
3These characters should not be used in international interchange without determining that there is agreement be­

tween sender and recipient. (See Appendix B4.) 
4In applications where there is no requirement for the symbol#, the symbol£ may be used in position 2/3. 



X3.4 

5. Definitions 

5.1 General 
fCq Communication Control: A functional char­

acter intended to control or facilitate transmission of 
information over communication networks. 

f FE) Format Effector: A functional character which 
controls the layout or positioning of infor-mation in print­
ing or display devices. 

iJS) Information Separator: A character which is 
used to separate and qualify information in a logical 
sense. There is a group of four such characters, which 
are to be used in a hierarchical order. 

5.2 Control Characters 
NUL ( NuIIJ: The all-zeros character which may serve 

to accomplish time fill and media ftll. 
SOR f Start of Heading): A communication control 

character used at the beginning of a se quence of char­
acters which constitute a machine-sensible address or 
routing information. Such a se quence is referred to as 
the "heading." An STX character has the effect of termi­
nating a heading. 

STX f Start of Text): A communication control char­
acter which precedes a se quence of characters that is to 
be treated as an entity and entirely transmitted through 
to the ultimate destination. Such a sequence is referred 
to as "text." STX may be used to terminate a se quence 
of characters started by SOH. 

ETX f End of Textl: A. communication control char­
acter used to terminate a se quence of characters started 
with S TX and transmitted as an entity. 

EOT f End of Transmission): A communication con­
trol character used to indicate the conclusion of a trans­
mission, which may have contained one or more texts 
and any associated headings. 

ENQ f Enquiry): A communication control character 
used in data communication systems as a re quest for a 
response from a remote station. It may be used as a "Who 
Are You" (W R UI to obtain identification, or may be 
used to obtain station status, or both. 

ACK iAcknowledge): A communication control char­
acter transmitted by a receiver as an affirmative response 
to a sender. 

BEL f Bell): A character for use when there is a need 
to call for human attention. It may control alarm or 
attention devices. 

BS f Backspace): A format effector which controls 
the movement of the printing position ,one printing space 
backward on the same printing line. (Applicable also 
to display devices.) 

HT f Horizontal Tabulation): A format effector 
which controls the movement of the printing position to 
the next in a series of predetermined positions along the 
printing line. (Applicable also to display devices and 
the skip function on punched cards.) 
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LF (Line Feed): A format effector which controls 
the movement of the printing position to the next print­
ing line. (Applicable also to display devices.I 

VT f Vertical Tabulation): A format effector which 
controls the movement of the printing position to the 
next in a series of predetermined printing lines. (Ap­
plicable also to display devices.) 

FF Worm Feed): A format effector which controls 
the movement of the printing position to the first pre­
determined printing line on the next form or page. (Ap­
plicable also to display devices.) 

CR f Carriage Return): A format effector which con­
trols the movement of the printing position to the first 
printing position on the same printing line. (Applicable 
also to display devices.) 

SO f Shift Out): A control character indicating that 
the code combinations which follow shall be interpreted 
as outside of the character set of the standard code table 
until a Shift In character is reached. 

Sl fShift In): A control character indicating that 
the code combinations which follow shall be interpreted 
according to the standard code table. 

DLE f Data Link Escape): A communication <;ontrol 
character which will change the meaning of a limited 
number of contiguously following characters. It is used 
exclusively to provide supplementary controls in data 
communication networks. 

DCI, DC2, DC3, DC4 f Device Controls): Characters 
for the control of ancillary devices associated with data 
processing or telecommunication systems, more espe­
cially switching devices "on" or "off." (If a single "stop" 
control is re quired to interrupt or turn off ancillary de­
vices, DC4 is the preferred assign ment. I 

NAK f Negative Acknowledge): A communication 
control character trans mitted by a receiver as a negative 
response to the sender. 

SYN f Synchronous Idle): A communication control 
character used by a synchronous transmission system in 
the absence of any other character to provide a signal 
from which synchronis m may be achieved or retained. 

ETB fEnd of Transmission Block): A communi­
cation control character used to indicate the end of a 
block of data for communication purposes. E TB is used 
for blocking data where the block structure is not nec­
essarily related to the processing format. 

CAN (CancelJ: A control character used to indicate 
that the data with which it is sent is in error or is to be 
disregarded. 

EM (End of Medium): A control character asso­
ciated with the sent data which may be used to identify 
the physical end of the medium, or the end of the used, 
or wanted, portion of information recorded on a medium. 
(The position of this character does not necessarily cor­
respond to the physical end of the medium.) 

SUB (Substitute): A character that may be sub­
stituted for a character which is determined to be in­
valid or in error. 

1 
J 



FOR INFORMATION INTERCHANGE 

ESC (Escfape): A cfontfrfol chfafrfactefr fintended tfo pfrfo­

vfide cfode extensfifon (supplementfafry chfafrfactefrs) fin gen­

& efrfal finfofrmfatfifon fintefrchfange.. The Escfape chfafrfactefr 

W fitselff fis fa pfrefix faffectfing the fintefrpfretfatfifon foff fa lfimfited 

numbefr foff cfontfigufously follfowfing chfafrfactefrs.. 

FS (Ffile Sepfafrfatfofr)., GS (Gfrfoup Sepfafrfatfofr)., RS 

(Recfofrd Sepfafrfatfofr)., fand US (Unfit Sepfafrfatfofr): These 

finfofrmfatfifon sepfafrfatfofrs mfay be used wfithfin dfatfa fin fop­

tfifonfal fashfifon., except thfat thefifr hfiefrfafrchficfal frelfatfifon­

shfip shfall be: FS fis the mfost finclusfive., then GS., then 

RS., fand US fis lefast finclusfive.. (The cfontent fand length 

foff fa Ffile., Gfrfoup., Recfofrd., fofr Unfit fafre nfot specfified..) 

DEL (Delete): Thfis chfafrfactefr fis used pfrfimfafrfily tfo 

"efrfase" fofr "foblfitefrfate" efrfrfonefous fofr unwfanted chfafr­

factefrs fin pefrfofrfated tfape.. (In the stfrfict sense., DEL fis 

nfot fa cfontfrfol chfafrfactefr..) 

5..3 Gfrfaphfic Chfafrfactefrs 

SP (Spface): A nfofrmfally nfon-pfrfintfing gfrfaphfic chfafr­

factefr used tfo sepfafrfate wfofrds.. It fis falsfo fa fofrmfat effectfofr 

whfich cfontfrfols the mfovement foff the pfrfintfing pfosfitfifon., 

fone pfrfintfing pfosfitfifon fofrwfafrd.. (Applficfable falsfo tfo dfis­

plfay devfices..) 

6.. Genefrfal Cfonsfidefrfatfifons 

6..1 Thfis stfandfafrd dfoes nfot define the mefans by whfich 

e the cfoded set fis tfo be frecfofrded fin fany physficfal medfium., 

9 

x: u 

nfofr dfoes fit finclude fany fredundfancy fofr define technfiques 

fofr efrfrfofr cfontfrfol.. Fufrthefr., thfis stfandfafrd dfoes nfot define 

dfatfa cfommunficfatfifon chfafrfactefr stfructufre., dfatfa cfommunfi­

cfatfifon fofrmfats., cfode extensfifon technfiques., fofr gfrfaphfic 

frepfresentfatfifon foff cfontfrfol chfafrfactefrs.. 

6..2 Devfifatfifons frfom the stfandfafrd mfay cfrefate sefrfifous 

dfificultfies fin finfofrmfatfifon fintefrchfange fand shfould be 

used fonly wfith ffull cfognfizfance foff the pfafrtfies finvfolved.. 

6..3 The frelfatfive sequence foff fany twfo chfafrfactefrs., when 

used fas fa bfasfis fofr cfollfatfifon., fis defined by thefifr bfinfafry 

vfalues.. 

6..4 Nfo specfific mefanfing fis pfrescfrfibed fofr fany foff the 

gfrfaphfics fin the cfode tfable except thfat whfich fis undefr­

stfofod by the usefrs.. Fufrthefrmfofre., thfis stfandfafrd dfoes nfot 

specfiffy fa type style fofr the pfrfintfing fofr dfisplfay foff the 

vfafrfifous gfrfaphfic chfafrfactefrs.. In specfific fapplficfatfifons., fit 

mfay be desfifrfable tfo emplfoy dfistfinctfive stylfing foff findfi­

vfidufal gfrfaphfics tfo fffacfilfitfate thefifr use fofr specfific pufr­

pfoses fas., fofr exfample., tfo stylfize the gfrfaphfics fin cfode 

pfosfitfifons 2/1 fand 5/14 fintfo thfose frequently fassfocfifated 

wfith lfogficfal OR (I) fand lfogficfal NOT (...,I., frespectfively.. 

6..5 The fappendfixes tfo thfis stfandfafrd cfontfafin faddfitfifonfal 

finfofrmfatfifon fon the desfign fand use foff thfis cfode.. 





Appendixes 

(These Appendixes are not a part of USA Standard Code for Information Interchange, X3.4-l 967, but are included to facilitate its use. I 

Appendix A 

Design Considerations for the Coded Character Set 

Al. Introduction 

The standard coded character set is intended for the 
interchange of information among information processing 
systems, communication systems, and associated equip­
ment. 

A2. Considerations Affecting the Code 

There were many considerations that determined the 
set size. set structure, character selection, and char­
acter placement of the code. Among these were (not 
listed in order of priority): 

( 1) Need for adequate number of graphic symbols 
( 2) Need for adequate number of device controls, 

format effectors, communication controls, and informa­
tion separators 

( :3) Desire for a non-ambiguous code, i.e., one in 
which every code combination has a unique interpre­
tation 

( 4) Physical requirements of media and facilities 
( .'i) Error control considerations 
( 6) Special interpretation of the all-zeros and all­

ones characters 
( 7) Ease in the identification of classes of char­

acters 
( 8) Data manipulation requirements 
( 9) Collating conventions 

(a) Logical 
( b )  Historical 

( 10) Keyboard conventions 
(a ) Logical 
( b) Historical 

( 1 1  ) Other set sizes 
( 12 ) International considerations 
( 13 ) Programming languages 
( 14 ) Existing coded character sets. 

A3. Set Size 

A 7-bit set is the minimum size that will meet the re­
quirements for graphics and controls in applications 
involving general information interchange. 

11 

A4. Set Structure 

A4.l In discussing the set structure it is convenient 
to divide the set in to 8 columns and 16 rows as indicated 
in this standard. 

A4.2 It was considered essential to have a dense subset 
which contained only graphics. For ease of identification 
this graphic subset was placed in six contiguous columns. 

A4.3 The first two columns were chosen for the controls 
for the following three reasons: 

( 1 ) The character NUL by its definition has the lo­
cation 0/0 in the code table. NUL is broadly considered 
a control character. 

(2 ) The representations in column 7 were felt to be 
most susceptible to simulation by a particular class of 
transmission error-one which occurs during an idle 
condition on asynchronous systems. 

( 3 )  To permit the considerations of graphic subset 
structure described in A6 to be satisfied, the two columns 
of controls had to be adjacent. 

A4.4 The character set was structured to enable the 
easy identification of classes of graphics and controls. 

A5. Choice of Graphics 

AS.I Included in the set are the numerals 0 through 9, 
upper and lower cases of the alphabetic letters A through 
Z, and those punctuation, mathematical, and business 
symbols considered most useful. The set includes a num­
ber of characters commonly encountered in programming 
languages. In particular, all the COBOL and FORTRAN 
graphics are included. 

A5.2 In order to permit the representation of languages 
other than English, one diacritical (or accent) mark 
has been included, and provision has been made for the 
use of five punctuation symbols alternately as diacritical 

marks. The pairing of these punctuation symbols with 
their corresponding diacritical marks was done to facili­
tate the design of a typeface which would be acceptable 
for both uses. 

I! 



X.1.-t. 

These arrangements are: 
Code Table Use 

Col/Row Symbol Punctuation Diacritical 

2/2 
217 
2/12 
5I14 
6/0 

Quotation Marks 
Apostrophe 
Comma 
(None) 
Opening Single 

Diaeresis 
Acute Accent 
Cedilla 
Circumflex 

Quotation Mark Grave Accent 
7I14 Overline Tilde* 

*May also be used for other accents not specifically provided. 

A5.3 The character overline is shown as it is in the 
code table to suggest a means of avoiding confusion 
with underline, and to reflect its use as tilde. The char­
acter vertical line is shown as it is in the code table to 
avoid confusion with the solid vertical bar frequently 
used as a logical operator, which may be found in some 
systems as a graphic stylization of exclamation point. 

A6. Graphic Subset Structure 

A6.l The basic structure of the dense graphic subset 
was influenced by logical collating considerations, the 
requirements of simply related 6-bit sets, and the needs 
of typewriter-like devices. For information processing, it 
is desirable that the characters be arranged in such a 
way as to minimize both the operating time and the hard­
ware components required for ordering and sequencing 
operations. This requires that the relative order of char­
acters, within classes, be such that a simple comparison 
of the binary codes will result m information being 
ordered in a desired sequence. 

A6.2 Conventional usage· requires that SP (space) be 
ahead of any other symbol in a collatable set. This per­
mits a name such as "JOHNS" to collate ahead of a name 
such as "JOHNSON." The requirement that punctuation 
symbols such as comma also collate ahead of the alpha­
bet ("JOHNS, A" should also collate before "JOHNSON" ) 
establishes the special symbol locations, including SP, in 
the first column of the graphic subset. 

A6.3 To simplify the design of typewriter-like devices, it 
is desirable that there be only a common I-bit difference 
between characters to be paired on keytops. This, to­
gether with the requirements for a contiguous alphabet, 
and the collating requirements outlined above, resulted 
in the placement of the alphabet in the last four columns 
of the graphic subset and the placement of the numerals 
in the second column of the graphic subset. 

A6.4 It is expected that devices having the capability 
of printing only 64 graphic symbols will continue to be 
important. It may be desirable to arrange these devices 
to print one symbol for the bit pattern of both upper and 
lower case of a given alphabetic letter. To facilitate this, 
there should be a single bit difference between the upper 
and lower case representations of any given letter. Com­
bined with the requirement that a given case of the alpha­
bet be contiguous, this dictated the assignment of the 
alphabet, as shown, in columns 4 through 7. 
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A6.5 To minimize ambiguity caused by the use of a 64-
graphic device as described above, it is desirable, to the 
degree possible, that each character in column 6 or 7 
differ little in significance from the corresponding char­
acter in column 4 or 5. In certain cases, this was not 
possible. 

A6.6 The assignment of reverse slant and vertical line, 
the brackets and braces, and circumflex and overline 
were made with a view to the considerations of A.6.5. 

A6. 7 The resultant structure of "specials" ( S l, ""digits'' 
( D ), and "alphabetics" (A) does not conform to the most 
prevalent collating convention (S-A-DI because of other 
more demanding code requirements. 

A6.8 The need for a simple transformation from the set 
sequence to the prevalent collating convention was rec­
ognized, and dictated the placement of some of the 
"specials" within the set. Specifically, those special sym­
bois, viz., ampersand ( & ), asterisk i * ). comma i. ), 
hyphen H, period ( .), and slant (/), which are most 
often used as identifiers for ordering information and 
which normally collate ahead of both thr alphabet 
and the numerals, were not placed in the column con­
taining the numbers, so that the entire numeric col­
umn could be rotated via a relatively simple transforma­
tion to a position higher than the alphabet. The sequmce 
of the aforementioned "specials" was also established 
to the extent practical to conform to the prevalent collat­
ing convention. 

A6.9 The need for a useful 4-bit numeric subset also 
played a role in the placement of characters. Such a .i-bit 
subset, including the digits and the symbols asterisk, 
plus (t), comma, hyphen, period, and slant, can easily 
be derived from the code. 

A6.10 Considerations of other domestic code sets, in­
cluding the Department of Defense former standard 8-
bit data transmission code ("Fieldata"-1961 ), as well as 

international requirements, played an important role in 
deliberations that resulted in the code. The selection 
and grouping of the symbols dollar sign ($), percent 

(%),ampersand(&), apostrophe ('), less than(<), equals 
(=), and greater than (>) facilitate contraction to either 
a business or scientific 6-bit subset. The position of 
these symbols, and of the symbols comma, hyphen, 
period, and slant, facilitates achievement of commonly 
accepted pairing on a keyboard. The historic pairing of 
question mark and slant is preserved and the less than 
and greater than symbols, which have comparatively 
low usage, are paired with period and comma so that in 
dual-case keyboard devices where it is desired to have 
period and comma in both cases, the less than and 
greater than symbols are the ones displaced. Provision 
was made for the accommodation of alphabets con­
taining more than 26 letters and for 6-bit contraction 
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by the location of low-usage characters m the area fol­
lowing the alphabet. In addition, the requirement for 
the digits 10 and l l used in sterling monetary areas 
was considered in the pl�cement of the asterisk, plus, 
semicolon, and colon, so that the 10 and 1 1  could be 
substituted for the semicolon and colon. 

A 7. Control Subset Content and Structure 

A7.l The control characters included in the set are 
those required for the control of terminal devices, input 
and output devices, format, or communication transmis­
sion and switching .on a general enough basis to justify 
inclusion in a standard set. 

A7.2 Many control characters may be considered to 
fall into the following categories: 

( 11 Communication Controls 
( 21 Format Effectors 
( 31 Device Controls 
( 41 Information Separators. 

X3.4 

To the extent practical controls of each category were 
grouped in the code table. The structure chosen also 
facilitates the contraction of the set to a logically re­
lated 6-bit set. 

A7.3 The information separators (FS, GS, RS, USI 
identify boundaries of various elements of information, 
but differ from punctuation in that they are primarily 
intended to be machine sensible. They were arranged iq 
acc9rdance with an expected hierarchical use, and the 
lower end of the hierarchy is contiguous in binary order 
with SP (space I which is sometimes used as a machine­
sensible separator. Subject to this hierarchy the exact 
nature of their use within data is not specified., 

A7.4 The character SYN (Synchronous Idle I was located 
so that its binary pattern in serial transmission was un­
ambiguous as to character framing, and also to optimize 
certain other aspects of its communication usage. 

A7.5 ACK (Acknowledge I and NAK (Negative Acknow�­
edge I were located so as to gain the maximum practical 
protection against mutation of one into the other by 
transmission errors. 

Appendix B 

Notes on Application 

Bl. Introduction 

BI.I The standard code was developed to provide for 
information interchange among information processing 
systems, communications systems, and associated equip­
ment. In a system consisting of equipment with several lo­
cal or native codes. maximum flexibility will be achieved 
if each of the native codes is translated to the standard 
whenever information interchange is desired. 

BI.2 Within any particular equipment, system, or com­
munity of activity, it may be necessary to substitute 
characters. For example, some systems may require 
special graphic symbols and some devices may require 
special control codes. (Design efforts on the standard 
code included consideration of these types of adapta­
tions. I So-called "secular sets" produced by such sub­
stitutions, although not conforming to this standard, 
may nonetheless be consonant with it if substitutions 
are made in accordance with the guidelines of B2. 

B2. Character Substitutions 

B2.l Any character substitution will result in a coded 
character set which does not conform to this standard. 
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B2.2 It is recommended that when a character is sub­
stituted in the code table for a standard character, the 
standard character should not be reassigned elsewhere in 
the table. Such a substitute character, once assigned, 
should not be subsequently reassigned elsewhere. 

B2.3 It is recommended that graphic substitutions be 
made only in the graphic area and control substitutions 
only in the control area. Any substitution involving a 
control should be made only with full cognizance of all 
possible operational effects. 

'B2.4 It should be noted that this standard specifies, for 
each position of the code table, the information repre­
sented by the character and not necessarily the precise 
action taken by the recipient when the character is re­
ceived. In the case of graphics, considerable variation in 
the actual shape printed or displayed may be appropriate 
to different units, systems, or fields of application. In 
the case of controls, the action performed is dependent 
upon the use for which the particular system is intended, 
the application to which it is being put, and a number of 
conventions established by the user or designer-some 
system-wide and some unique to a particular unit. 
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B2.5 Typical examples of diversity in execution not 
necessarily contrary to this standard are: 

( 1) A number of graphic symbols, other than that used 
in the code table, are used for ampersand in various 
type styles; still other symbols may be more appropriate 
to electronic display devices. The use of such alternate 
symbols does not in itself constitute deviation from the 
standard as long as ampersand is the concept asso­
ciated with the character. Note that this does not nec­
essarily restrict the use of such an alternate symbol de­
sign to mean "and"; in any type style ampersand may, 
of course, be used with arbitrary meaning. 

( 2) A card punch in one application may "skip" when 
the character HT (Horizontal Tabulation: used as skip) 
is presented to it; in another application the character 
HT may be recorded in the card without further action. 

B3. Related Larger and Smaller Sets 

Consideration has been given to the relationship be­
tween the standard set and sets of other sizes. A number 
of straightforward logical transformations are possible 
which result in a variety of sets related to the standard. 
None of the transformed sets are recognized by this 
standard. 

B4. International Considerations 

This standard conforms to the anticipated recom­
mendations of the International OI"ganization for Stan­
dardization (ISO) and the International Telegraph and 
Telephone Consultative Committee (CCITT )* for a 7-
bit code. It includes all the character assignments 
specified by those bodies for international standardiza­
tion. Their recommendations, however, permit national 
standardization by the various countries in seven code 
table positions. Also, the characters in three additional 
positions have been designated as being replaceable by 
national characters in only those countries having an 
extraordinary requirement in this regard. 

*An international body which establishes standards and con­
ventions for international telecommunications, especially where 
the public telegraph and telephone services are governmentally 
owned and operated. Their recommendations are often embodied 
in the regulations applying to such services. 
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The seven national usage positions and their assign­
ments in this standard are shown in the following, as 
well as the three "supplementary" positions, which are 
shown in parentheses·: 

r:olumn/Row 

4/0 
5/11 
5/12 
5/13 

(5/14 

Character f ll. S. I 

(6/0 
7/11 
7/12 
7/13 

(7 /14 

@ 
[ 
\ 
J 

'I 
'I 

-1 
In international interchange of information these I 0 

characters should not be used except where it is deter­
mined that there is agreement between sender and re­
cipient. 

In addition, in other countries, the number sign ( #) 
(in position 2/� I may be replaced by " £. ". 

B5. Communications Considerations 

Certain control characters are designated as .. com-

munication controls." They are: 
SOH (Start of Headingl 
STX (Start of Text l 
ETX (End of Text l 
EOT (End of Transmissionl 
ENQ (Enquiryl 
ACK (Acknowledge) 
DLE (Data Link Escapel 
NAK (Negative Acknowledgel 
SYN (Synchronous Idlel 
ETB (End of Transmission Block l 

These may be used by communication systems for their 
internal signaling, or for the exchange of information 
relating to the control of the communication system be­
tween that system and its end terminals. Some such 
systems may impose restrictions on the use of these com­
munication control characters by the end terminals. For 
example, the use of some of them may be completely 
prohibited while others may be restricted to use in con­
formity with the formats and procedures required by the 
communication system for its operation. 

Appendix C 

Original Criteria 

Cl. Introduction 

Cl.I This Appendix contains the original criteria upon 
which the design of the code was based. Not all criteria 
have be�n entirely satisfied. Some are conflicting, and 

14 

the characteristics of the set represent accepted com­
promises of these divergent criteria. 

Cl.2 The criteria were drawn from communication, 
processing, and media recording aspects of informa­
tion interchange. 
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C2. Criteria 

C2.l Every character of the code set shall be represented 
by the same number of bits (i.e., binary digits). 

C2.2 The standard set shall be so structured as to facil­
itate derivation of logically related larger or smaller 
sets. 

C2.3 In a code of n bits, all possible 2n patterns of ones 
and zeros will be permitted and considered valid. 

C2.4 The number of bits, n, shall be sufficient to pro­
vide for the alphabetic and numeric characters, com­
monly used punctuation marks, and other special sym­
bols, along with those control characters required for 
interchange of information. 

C2.5 The numerals 0 through 9 shall be included within 
a 4-bit subset. 

C2.6 The numerals 0 through 9 shall be so represented 
that the four low-order bits shall be the binary-coded­
decimal form of the particular numeral that the code 
represents. In the selection of the two characters im­
mediately succeeding the numeral 9, consideration shall 
be given to their replacement by the graphics I 0 and 11 
to facilitate the adoption of the code in the sterling 
monetary area. 

C2. 7 The interspersion of control characters among the 
graphic characters shall be avoided. The characters de­
voted to controls shall be easily separable from those 
devoted to graphics. 

C2.8 Within the standard set, each character shall 
stand by itself and not depend on surrounding char­
acters for interpretation. 

C2.9 An entire case of the alphabet (A through Z) shall 
be included within a 5-bit subset. Consideration shall be 
given to the need for more than 26 characters in some 
alphabets. 

C2.10 The letters of each case of the alphabet shall be 

X3.4 

assigned, in conventional order (A through Z), to suc­
cessive, increasing binary representations. 

C2.ll Suitable control characters required for communi­
cation and information processing shall be included. 

C2.12 Escape functions that provide for departures from 
the standard set shall be incorporated. 

C2.13 A simple binary comparison shall be sufficient to 
determine the order within each class of characters. (In 
this regard, the special graphics, the numerals, and the 
alphabet are each defined as distinct classes.) Simple 
binary rules do not necessarily apply between classes 
when ordering information. 

C2.14 Space (i.e., the space between words) must collate 
ahead of all other graphics. 

C2.15 Special symbols used in the ordering of informa­
tion must collate ahead of both the alphabet and the 
numerals. 

C2.16 Insofar as possible, the special symbols shall be 
grouped according to their functions; for example, punc­
tuation and mathematical symbols. Further, the set shall 
be so organized that the simplest possible test shall be 
adequate to distinguish and identify the basic alphabetic, 
numeric, and special symbol subsets. 

C2.l 7 Special symbols shall be placed in the set so as 
to simplify their generation by typewriters and similar 
keyboard devices This criterion means, in effect, that the 
codes for pairs of characters that normally appear on the 
same keytops on a typewriter shall differ only in a com­
mon single-bit position. 

C2.18 The set shall contain the graphic characters of the 
flrincipal programming languages. 

C2.19 The codes for all control characters shall contain 
a common, easily recognizable, bit pattern. 

C2.20 The .Null ( 000 ... ) and Delete ( 111. . . ) characters 
shall be provided. 

Appendix D 

Terminology 

This Appendix is intended to clarify the sense in which 
certain terms are used. 

Bit: Contraction of "binary digit." 

Bit Pattern: The binary representation of a character. 
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Character: A member of a coded character set; the 
binary representation of such a member and its graphic 
symbol or control function. 

Code: A system of discrete representation of a set of 
symbols and functions. 
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