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INTERNATIONAL STANDARD

ISO 2022-1973 (E)

Code extension techniques for use with the 1SO 7-bit coded

character set

1 SCOPE

1.1 This |nternational Standard specifies methods of
extending the 7-bit code, remaining in a 7-bitenvironment
or increasing to an 8-bit environment. These techniques are
described if four inter-related sections dealing respectively
with :

a) the g¢xtension of the 7-bit\code remaining in a 7-bit
environment;

b) the qtructure of afamily of 8-bit codes:

¢} the gxtension gf’an 8-bit code remaining in an 8-bit
environment;

d) the felationship between the 7-bit code and an 8-bit

with one another they will do so using the ¢ode extension
techniques they have in common.

14 Code extension techniques are classified and some
classes are given a structure in this Internatipnal Standard.
Other assignments of bit combinations assogiated with the
designation of the classes are made in accordance with
ISO 2375. Specific assignments of bit combinations to
relate individual codes with their invocation|or designation
are also to be made in accordance with that International
Standard.

1.5 Code extension techniques are designed to be used for
data to be processed serially in a forward direction. Use of
these techniques in strings of data which|are processed

code.

1.2 While the 7-bit code of ISO 646 is the agreed code for
information interchange, an 8-bit code as described in this
International Standard is provided for information
interchange within an 8-bit environment.

1.3 It is not the intention of this International Standard
that all instances of its application accommodate all of its
provisions. However, it is intended that, when code
extension techniques are used, the applicable parts of this
International Standard are to be followed.

When' two systems with different levels of implementation
of code extension technigques are required to communicate

other than serially in a forward direction or included in
data formatted for fixed record processing may have
undesirable results or may require additional special
treatment to ensure correct interpretation.

2 FIELD OF APPLICATION

The 7-bit code of ISO 646 allows, through its different
versions, the representation of up to 128 characters.
Additionally, that document allows the representation of
other graphics by the combination of two graphic
characters with the back space control. In some instances
the code of 1SO 646 lacks sufficient controls or graphics to
satisfy the needs of an application.
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These needs may be satisfied by means of code extension
which is the subject of this international Standard.

This International Standard presents a review of the salient
structure of the 7-bit code and then builds upon that
structure to describe various means of extending the
control and graphic sets of the code. It also describes
structures and techniques to construct and formalize codes
related to the 7-bit code. These related codes are structured
so as to allow application dependent usage without
preventing the interchangeability of data employing them.
This document describes :

4.1.1 character : A member of a set of elements that is
used for the organisation, control or representation of data.

4.1.2 code; coded character set: A set of unambiguous
rules that establish a character set and the one-to-one
relationship between the characters of the set and their bit
combinations.

4.1.3 bit combination : An ordered set of bits that
represents a character.

a) the structl.lre of the 7-bit code;

b) extension| of the 7-bit code, remaining in a 7-bit
environment| and making use of code extension
techniques;

c) increasing the number of bits to 8, yet retaining a
structure compatible with the 7-bit structure;

d) increasing the number of bits to 8 and applying
similar code gxtension techniques.

In order to use|identical techniques in each of the above
cases, and to fagilitate conversion between them, standard
rules are necessary. This has the advantage of :

a) reducing| the risk of conflict between systems
required to irjter-operate;

b} permittirlg provision for code extension in the design
of systems;

c) providing standardized methods of calling into use
agreed sets of characters;

d) allowing [the interchange of data between 7-bit"and
8-bit environfnents, etc.

This International Standard also describes the-structure of
families of codes which are related to the code of ISO 646
by their structure.

3 REFERENCES

ISO 646, 7-bitl coded ‘character set for information
processing inter¢hange.

180 2375, DataLprocessing — Procedure for registration of
escape sequences. 1}

4.1 4 code table: A tabie showimng the |character
corresponding to each bit combination in a code.

4.1.5 position : An item in a code table identified by its
column and row coordinates.

4.1.6 byte: A bit string that™is Operated upon|as a unit
and whose size is independent~of redundancy qr framing
techniques.

4.1.7 control function : An action that affects the
recording, procéssing, transmission or interprgtation of
data.

4.1.8 control character : A character whose occprrence in
a particular context initiates, modifies or stops|a control
function.

4.1.9 graphic character : A character, other than a control
character, that has a visual representation | normally
handwritten, printed or displayed.

4.1.10 code extension : Techniques for the encoding of
characters that are noi included in the charactgr set of a
given code.

4.1.11 escape sequence : A bit string that is| used for
control purposes in code extension procedures| and that
consists of two or more bit combinations. The first of these
combinations corresponds to the escape character

4.1.12 final character: The character whose bit
combination terminates an escape sequence.

4.1.13 intermediate character : A character Wwhose bit

4 DEFINITIONS AND NOTATION

4.1 Definitions

For the purpose of this International Standard, the
following definitions apply :

1) At present at the stage of draft.

combination occurs between the escape character and the
final character in an escape sequence consisting of more
than two bit combinations.

4.1.14 to designate : To identify a set of characters that
are to be represented, in some cases immediately and in
others on the occurrence of a further controf function, in a
prescribed manner.
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4.1.15 to invoke : To cause a designated set of characters
to be represented by the prescribed bit combinations
whenever those bit combinations occur, until an
appropriate code extension function occurs.

4.1.16 to represent :

1) To use a prescribed bit combination with the
meaning of a character in a set of characters that has
been designated and invoked.

2) To yse—an—escape seqience Wi
additiongl control character.

4.1.17 endironment : The characteristic that identifies the
number of| bits used to represent a character in a data
processing or data communication system or in part of such
a system.

4.1.18 natjonal version : A code of 128 characters that is
identical to|the 7-bit coded character set of 1SO 646 except
in those pogitions in which 1SO 646 makes provision for the
assignment |of alternative graphics and in those positions
conforms tg the requirements of ISO 646.

4.2 Notatipn

In this Intgrnational Standard the following notations are
used :

For the bits
of a 7-bit
combinatiop : b7 bG b5 b4 b3 b2 b1

For the bits
of an 8-bit
combination: ag a; ag as ag) as ax  ay

Bit weight
for column

and row
reference : 28 22 .09QY 20 22 22 2t 20

column row

A bit combination is sometimes referred to by the column

1SO 2022-1973 (E)

5 EXTENSION OF THE 7-BIT CODE REMAINING IN A
7-BIT ENVIRONMENT

5.1 Introduction

5.1.1 The structure of the 7-bit code

The 7-bit code table which is the basis of code extension

techniques for use with the 7-bit coded character set of
O-646—corsi of—aregs—for—amordered—get of controi

characters and graphic characters grouped as){ollows :

1} the area for a set of 32 control characters allocated

to columns 0 and 1;

2) the space character ip ‘position 2/0 vhich may be
regarded either as a control character or|a non-printing
graphic character;

3) the area for a‘set of 94 graphic characters aliocated
to columns 2o 7

4) the delete character in position 7/15.

This is shown in Figure 1.

o | 1 2 ] 314 5s|le |7
=
1 ‘
2
3
4
5
6 A set
! of 32 A set of 94 graphic haracters
8 control
9 characters
10
1
12
13
14
15 B | e

and row numbers—ofTts—positiom—in—the—code—tabte—Fhe
column number is the decimal equivalent of bits by — bg
{or ag — ag) and the row number is the decimal equivalent
of bits by — b, (or a4 — a4}, giving to these bits the weights
shown above.

In representing the decimal equivalents, the convention is
to append a leading zero to the column number for 8-bit
columns 00 to 09. As an example the position of the
“‘space’’ character in the 7-bit code table is 2/0; the position
of the same character in an 8-bit code table is 02/0.

Character mnemonics such as SO, ESC and column/row
numbers such as 0/6 and 1/7 are shown underlined to
emphasize the fact that they stand for one bit-combination
only.

FIGURE 1 — The structure of the 7-bit code

5.1.2 Extension by substitution

In many cases the provisions of I1SO 646 will satisfy the
requirements of an application. Other applications will be
satisfied by the use of a similarly structured code in which
some of the characters of 1SO 646 are substituted by other
characters. Such substitution may be regarded as a
replacement of the control set and/or the graphic set
according as new controls and/or graphic characters are
required.
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5.1.3 Extension by increasing the repertoire of characters

This International Standard provides for additional
characters to the 128 provided by the structure of the 7-bit
code in the following ways :

1) additional single controls;
2} additionat sets of 32 control characters;

3) additional sets of 94 graphic characters;

4) additionaremm—%wﬁﬁrﬂmumﬁﬂﬁ&&ﬁﬁmw
each represented by more than one byte.

5.1.4 The elemants of code extension

Many applicatiofs will require combinations of the above
code extension facilities. The elements of code extension
are shown in Flgure 2, where the names of elements are
defined as followp :

— CO set: a|set of 32 control characters (columns 0
and 1);

— C1 set : an additional set of 32 control characters;

— GO set : alset of 94 graphic characters {(columns 2 to
7) (a multiple [byte set also functions as the GO set);

— G171 set : ar} additional set of 94 graphic characters.

’._J —J

The The The The
co o] GO G1
set seét set set

Lo L
A~

5.1.6 Compatibility

For purpose of interchange there are identified various
levels of compatibility which may be preserved when
applying extension facilities. The following three such levels
are distinguished in this International Standard :

1) aversion permitted by 1SO 646.
2) acompatible variant.

A compatible variant is defined as a set which is

— columns 0 and 1 contain only control charagters;

— columns 2 to 7 are used for graphic charadters only
(apart from DEL);

— the ten transmission control characters and NUL, SO,
Sl, CAN, SUB, ESC, SP and DEL remain ungltered in
their meanings and in théif)positions in the cqde table;

— graphics of 1SO 646\are not moved to other positions
{a non-latin alphabet containing graphics which are also
included in the-Jatin alphabet is not subject to this rule).

3) other sets\structured as in 5.1.1 above. To hje able to
provide ‘the facilities of code extension |of this
International Standard, the escape and/or the|shift-out
and “shift-in characters must remain unaltered in their
meanings and their positions in the code table.

5.1.6 Code extension characters

In the 7-bit code, the following characters are prqvided for
the purpose of code extension :

— the escape character ESC
— the shift-out character SO
— the shift-in character Si

— the data link escape character DLE

This International Standard does not describe the Wise of the
data link escape character which is reserved| for the
provision of additional transmission controls; the Use of this
character is specified in other ISO publications.

The
Other additional muitiple
control characters byte
GO set

)/

L

FIGURE 2 — The elements of code extension

NOTE — It is intended that a set of control characters and a set of
graphic characters which are permitted by 1SO 646, if they are
used, are assigned to the CO set and the GO set respectively.

4

5.2 Extension of the graphic set by means of the shift-out
and shift-in characters

5.2.1 Use of shift-out and shift-in

The shift-out character SO and the shift-in character Sl are
used exclusively for extension of the graphics.

The character SO invokes an additional set of 94 graphics :
the G1 set. This set replaces the graphic characters of the
GO set. Graphic characters need not be assigned to all the
positions of the additional set, nor, except as specified
below, need all the graphic characters of the additional set
be different from the graphic characters of the GO set.
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The character Sl invokes the graphic characters of the GO
set that are to replace the graphic characters of the
additional set.

The meanings of the following bit combinations are not
affected by the occurrence of SO and St :

1) those corresponding to the control characters in
columns 0 and 1 and position 7/15;

2) the one corresponding to the space character in
position 2/0;

1SO 2022-1973 (E)

The use of S| re-invokes the graphics of the GO set last
designated but does not affect the identity of the
designated G1 set. An additional set may be invoked any
number of times by successive use of SO until it is
superseded by another G1 set designated by another escape
sequence.

It is not necessary to revert to the GO set by use of S}
before changing from one G1 set to another by means of a
further escape sequence. When the system is in the shift-out
state, the use of such a further escape sequence leaves the

3) thosL included in any escape seguence.

The space g¢haracter occurs only at position 2/0; it shall not
be assigned to any position in the alternative graphic set.
These proyisions do not preclude the assignment to
positions ih any graphic set of characters equivalent to
spaces of §ize other than that of the space assigned to
position 2/0.

At the begjnning of any information interchange the shift
status shalll be defined by SI or SO. When in the shift-in
status S| h3gs no effect, and when in the shift-out status SO
has no effegt.

8.2.2 Unique shift-out set

Some appligations require the use of only one additional set
of 94 graphic characters. In such a case, that unique set is
invoked by each use of SO. The set is identified either by
an approprjate ESC sequence as described in 5.3.7 or by
agreement between the interchanging parties.

5.2.3 Multiple shift-out sets

If two or| more additional graphic Sets are required to
coexist in & system, the set to be used next is designated by
the appropriate ESC sequence. That set is then invoked by
the use of $0.

shiftrstatus uunm,ﬁwd-ﬂmdd'rmm'?vrls invoked.
Figure 3 is a schematic representation of the gbove.

In some devices or systems there may be a

shift-out set by means of an jescape sequen

equirement to

e. This can be

re-establish the shift-in state.'before desiinating a new

achieved by inserting S| before the escape s
designates the subsequent shift-out set. Thg
procedure is subject to agreement
interchanging parties.

quence which
use of such a
between the

5.3 Code extension by means of escape seqyences

5.3.1 ‘Purposes of escape sequences

Escape sequences provide single or sets of coj
other than for transmission control. Escapsg
also used to designate sets of graphics, di
some or all of the 7-bit code combinatio
character sets with a number of bits other th

Thus escape sequences are required to
example :

— asingle control character not already
— aset of control characters not already
— aset of graphic characters not already

— acode structure different from the co

htrol functions
sequences are
ferent uses of
hs, and coded
n7.

provide, for

h the code;
in the code;
in the code;

He.

GOset 1
o - " 2
s O " 3
/ fat —dii- L A
0_ — —— ——
/ O
/ [ .
7-bit combinations / GOset n
of graphic characters /
/ o— G1set 1
/ I .
/ o— " 3
l O — ” 4
7 [ S —
- o— —— — —
Switch settings determined _
— oO— e
by escape sequences G1set n

FIGURE 3


https://standardsiso.com/api/?name=97d91ba60a515fd86521ceb4968892e6

1SO 2022-1973 (E)

5.3.2 Structure of escape sequences

An escape sequence consists of two or more 7-bit
combinations. The first is always the bit combination of
ESC and the last is always one of the Final characters. An
escape sequence may also contain any number of 7-bit
combinations representing Intermediate characters.

Such escape sequences are used to
additional control characters.

represent single

The 79 two-character sequences are split into three types,
depending on the Final character, as shown in Figure 4.

The meaning of an escape sequence is determined by the 0 ! 2 3 415 6 1 7
7-bit  combination  representing its  Intermediate (1)

character(s), if any, and by the 7-bit combination 5

representing its Final character. 2

WARNING : Although in this International Standard, g

escape sequences [are described in terms of characters or of 6

positions of the|code table, the meaning of an escape 7

sequence is determined only by its bit combinations and it 8 Fo F¢ Fs
is unaffected by [any meaning previously assigned to these 9

bit combinations taken individually. 10

Intermediate chafacters are the 16 characters of column 2 };

of the 7-bit code fable. 13

NOTE — In this International Standard, any one of these 16 }g — r
intermediate charac

ers is denoted by the symbol : {1).

Final characters gre the 79 characters of columns 3 to 7 of
the 7-bit code table excluding position 7/15.

NOTE — In this Infernational Standard, any one of these 79 final

characters is denote

i by the symbol : (F).

Prohibited characters are the control characters in columns 0
and 1 and the chdracter in position 7/15.

The 33 prohibit
intermediate or
sequence.

bd characters shall not be used as either
final characters to construct an escape

As these prohibited characters may appear in..an ESC

sequence in error

it may be necessary within an application

to provide methdds of identifying such a situation and of

recovering from

it but this is not_(covered by this

International Standard.

5.3.3 Categories|of escape sequence

The use of e

bcape  sequences is specified in this

International Stgndard. <HoWever, escape sequences with

final characters f

om _column 3 are reserved for private use

subject to the catpgorization outlined below.

WARNING : The

FIGURE 4

An ESC. (F¢) sequence represents, depending on the Final
charactervused, a single additional standardized| control
character. 31 Final characters of columns 6 and 7 are
provided for this purpose.

An ESC (F.) sequence represents, depending on the Final
character used, an individual control characteq of an
additional standardized set of 32 control characters (see
5.3.6). The 32 Final characters of columns 4 a(id 5 are

provided for this purpose. Some applications reduire the
use of only one such additional set. In this case, the set is
identified either by the appropriate ESC sequpnce, as
described in 5.3.6, or by agreement betwgen the
interchanging parties. |f more than one additiongl set of
controls are required to coexist in a system, the det to be
used next is designated and invoked by the approprjate ESC
sequence.

An ESC (F )} sequence represents, depending on the Final
character used, a single additional control charactegwithout
standardized meaning for private use as required, slibject to
the prior agreement of the sender and the recipient of the

implementors of any private escape

sequence described as such in this document are alerted to

the fact that other

implementors may give different

meanings to the same escape sequence or may use different
escape sequences to mean the same thing. Furthermore,
such meanings may subsequently be assigned to
standardized escape sequences. Interchanging parties are
warned that the use of such private escape sequences may
reduce their capability to interchange data subsequently.

5.3.3.1 Two-character escape sequences
A two-character escape sequence takes the form :

ESC (F)

data:

The 16 Final characters of column 3 are provided for this
purpose.

5.3.3.2 Three-character escape sequences
A three-character escape sequence takes the form :
ESC (1) {F)

All types of three-character escape sequences are grouped
into classes, according to their purpose, by means of their
Intermediate characters, as shown in 5.3.4 to 5.3.11 (see
Table 1, page 10).
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These sequences are split into two types according to their
Final character as shown in Figure 5.

4 1 5 V6|7

ISO 2022-1973 (E)

5.3.6 Sets of 32 control characters for representation by
ESC F,

ESC 2/2 (F) designates and invokes the C1 set of 32 control
characters without affecting the CO set.

Individual control characters of such a set are represented
by means of ESC (F,) sequences instead of a single
bit-combination. A C1 set shall not include transmission
control characters.

-
OO [DITBIWIN[—=[O

—
-—

—
N

-
w

-
H

-
[&)]
-

FIGURE 5

ESC (1) (F|) sequences are used for standardized purposes.
63 F, charjcters of columns 4 to 7 are provided for this
purpose.

ESC (1) (F,) sequences are reserved for private use. 16 F
characters pf column 3 are provided for this purpose.

5.3.4 Single additional control characters

ESC 2/3 (R) represents a single additional contra| character
depending pn the final character used.

5.3.5 Sets|of 32 control characters for-columns 0 and 1

ESC 2/1 (R) designates and inySkes the CO set of 32 control
characters |for representation’/ by the bit combinations of
columns O pnd1.

The ten trgnsmission.control characters, when included in a
CO set, shall retain~their meanings and their positions in the
code table] No ‘other transmission control characters may
be included_in-a CO set

5.3.7 Sets of 94 graphic characters

ESC 2/8 (F) and ESC 2/12 (F) designate sets of 94 graphic
characters which will be used asthe’GO set. [The designated
set is invoked by Sl.

ESC 2/9 (F) and ESC 2/43)(F} designate sets of 94 graphic
characters which will be"used as the G1 set. [The designated
set is invoked by SO:

NOTE — Two grodps of graphic sets are menti

ned above. The

groups together\make up a single repertory of g;ﬁphic sets which

may be designated either as a GO or as a G1 set.

attached te\the groupings other than that their
more such)’graphic sets to be defined within th
character escape sequences as defined in this Intern

o significance is
existence allows
e scope of three
ptional Standard.

There~are therefore 126 (2 X 63) such sets possible without

requiring further extension.

5.3.8 Codes which require special interpretdtion

ESC 2/5 (F) designates and invokes a codp that requires
special interpretation, such as :

— a code with a number of bits other thEn 7, exciuding
those 8-bit codes structured in accordance with this
International Standard.

— a 7-bit code whose characteristics differ from those
in this International Standard.

The final character assignments are such thdt within the F
and F, groups the following classification ocgurs :

To reduce the risk of conflict in the interchange of data,
this set should have the following characteristics :

— inclusion of the ten transmission control characters;

— inclusion of the characters NUL, SO, SI, CAN, SUB,
and ESC with their meanings and their positions in the
7-bit code table unaltered.

Consideration should be given to the effect that changing
the meaning of control characters can have on equipment
when interchanging data. For example the bit combination
corresponding to HT will have the effect of “‘horizontal
tabulation” to a system designed to respond to this control
character.

Final in Broad categorizgtion
column
3 Fprivatecode withany mamber of bits
4 a code of less than 7 bits
5 a code of 7 bits
6 a code of 8 bits
7 a code of more than 8 bits

5.3.9 Sets of graphics with multiple byte representation

ESC 2/4 (F) designates sets of graphic characters that are
represented by two or more bytes each corresponding to a
bit combination in columns 2 to 7, apart from positions 2/0
and 7/15. The designated set is invoked by Sl and is
therefore regarded as a GO set. Within such a set, each

7
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graphic character
bytes, as shown in

(E)

is represented by the same number of
Figure 6 below :

The multiple-byte J

2) The second and any additional intermediate
characters will be associated with the final character to
permit additional entities within the class defined by the
intermediate character.

3) All escape sequences having four or more characters
whose final character is of the (F,) type are reserved for

further standardization.

4) All escape sequences whose final character is of the

set

5.3.10 Announcs

conjunction with

FIGURE 6

ment of extension facilities

data which follow. The use of these

ESC 2/0 (F) an]vounces the extension facilities used in

sequences is speci

ied in section 8.

5.3.11 Three-chafacter escape sequences without assigned

meanings
The escape sequences ESC2/6 (F), ESC2/7(F),
ESC 2/10 (F), ESC 2/11 (F), ESC 2/14 (F),  and

ESC 2/15 (F) hay
reserved for furthe

5.3.12 Escape seq

Escape sequences
interpreted accord

1) The first
class of usagd

sequences abovp.

e not been assigned meanings and are
r standardization.

yuences having four or more characters

having four or more characters~will be
ing to the following :

ntermediate character will® indicate the
identical with three”character escape

{F,) type (private] are not to be the subject of further

standardization.

(See warning in 5.3.3 and the grouping assipned in
5.3.3.2))

5.4 Omission of escape/sequences

If the interchanging parties have agreed upon a sipgle GO

set, a single Gl.set, a single CO set and a single C1 set {or on
|

as many of these sets as are to be used), they may a
to omit.thé use of escape sequences to designate o

O agree
invoke

them. JInterchanging parties are warned however tbLat such

agreéments may reduce their capability to intercha
subsequently.

5.5 Pictorial and tabular representations

ge data

Figure 7 summarises, in a schematic form, the qtandard

means of code extension within a 7-bit environment

Table 1  summarises the assignment of inter

characters in escape sequences.

mediate



https://standardsiso.com/api/?name=97d91ba60a515fd86521ceb4968892e6

ISO 2022-1973 (E)

Control Sri‘ngle :edditional cotn:irzl Extended
repertory characters represented by control
ESC (F) or ESC 2/3 (F) repertory
ESC 2/1 (F) o _”/’ Designation and
o L £5€-2/2-F——emp——-invocation of
control sets
C1
Specific controls within
C1 set are represented
_______ | by ESC (Fg) sequence
7-bit sef
in use

Invocation of
graphic sets

ESC 2/4 (F)

F) Designation of
‘—— .
(F) graphic sets

Multiple
byte graphic
repertory

Graphic
repertory

FIGURE 7 — Code extension in a 7-bit environment
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TABLE 1 — Summary of assignments of three character escape sequences

Col /R Bits of intermediate characters Categor Groupi See
umn/Row b,b, ....b, egory ping clause
2/0 0100000 Announcers 5.3.10
2/1 0100001 CO set 5.3.5
2/2 0100010 CONTROLS C1 set 5.3.6
2/3 0100011 Single controls 5.34
2/4 0100100 GRAPHICS Multiple byte sets 5|3.9
2/5 0100101 Codes requiring special interpretation 5|3.8
2/6 0100110
Reserved for future standardization 5/3.11
2/7 0100111
2/8 0101000 GO set
53.7
2/9 0101001 G1set
2/10 0101010 Reserved for future
5|3.11
2/11 0101011 GRAPHICSY standardization
2/12 0101100 GO set
53.7
2/13 0101101 G1 set
2/14 0101110 Reserved for future
53.11
2/15 0101111 standardization

1) There is a single

Four designating escape sequences, two for GO and two for G1 are'ptovided for designating members of the repertory.

6 STRUCTURE
The family of 8

the bit combinati
of 256 8-bit coni
are assigned to th
zero. In this way

OF A FAMILY OF 8-BIT CODES

bit codes specified in this |nternational
Standard is obtained by the addition of gne bit to each of
ons of the 7-bit code, thus producing a set
binations. The chafacters of the 7-bit set
b 128 bit combidations whose eighth bit is
the set as defined in 5.1 forms a defined

accordance with this

International

available for further assignment.

6.1 The 8-bit code table

repertory of sets of 94 graphic characters. Any membeér of the repertory may be designated as either a GO set or G|l set.

Standard. The 128
additional bit combinations, whose eighth bit is ""pne’ are

A 16 by 16 array of columns numbered 00 to 15 gnd rows
numbered 0 to 15 contains 256 code positigns

{see

and integral par] of an 8:bit{code that is structured in Figure 8).
00 _\|"01 02 03 J o4 05 Jo6 o7 Jog Jog 1o 11 [12]13]14]1s
0 SP 10/0
1
2
3
a4
5
6
3 COo — GO C1 G1
g SET — SET SET SET
9
10
11
12
13
14
15 DEL ]15/15
Control Graphic Control Graphic
characters characters characters characters
FIGURE 8

10
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Columns 00 to 07 of this array contain 128 character
positions which are in one-to-one correspondence with the
characters of the 7-bit set. Their coded representation is the
same as in the 7-bit environment with the addition of an
eighth, most significant bit, which is ZERO.

Columns 08 to 15 of this array contain a further 128 code
positions; the eighth bit of their coded representations is
ONE.

Columns 08 and 09 are provided for control characters and

columns 10_to 1% for graphir‘ characters, cnhlipr'f to _the

1SO 2022-1973 (E)

the GO graphic set;
— the C1 control set;
— the G1 graphic set;

The remainder of the code table consists of positions 02/0
(SP), 07/15 (DEL), 10/0 and 15/15.

The CO and the GO sets are designated, and invoked by the
same escape sequences as in the 7-bit environment (see
5.3.5and 5.3.7).

exception of positions 10/0 and 15/15 described below.

The controll characters in columns 08 and 09 of an 8-bit
code shall [not include transmission control characters.
Provision of data transmission capability for 8-bit codes
includes the|use of the data link escape characters and is the
subject of other 1SO publications.

6.2 The family concept

In order to cope with the different needs of the various
industries, | fields of application or systems, this
Internationdl Standard defines the concept of a family of
8-bit codes s follows :

1) a sel of 32 additional control characters can be
selected for columns 08 and 09;

2) a set of 94 additional graphic characters can be
selected for columns 10 to 15 {excluding positions 10/0
and 15/1p).

There are standard techniques for identifying selections of
sets of cgntrols and graphics for 8-bit codes.\'These
techniques gre described below.

7 THE USE OF CODE EXTENSION N AN 8-BIT CODE

The technidues of extending an 8-bit code described in this
Internationgl Standard have~ ‘been purposely made
compatible with those used.te extend the 7-bit code.

The escape [character is_used in an 8-bit code in exactly the
same way ab in the 7:hit code to construct ESC sequences.
The meanings of these sequences are not altered in an 8-bit
code. All characters in columns 08 -15 are excluded from
assignment |in_escape sequences and any occurrences of

The C1 set of control characters is designated and invoked
by means of an escape sequence as in the \7-b{t environment
(see 5.3.6). These control characterslare‘reprpsented by the
bit combinations of columns 08 and 09.

The G1 set of graphic characters is designatgd and invoked
by means of an escape sequencé as in the 7-b|t environment
(see 5.3.7). These graphic'characters are reprpsented by the
bit combination of columns 10 to 15.

7.2 Code extension by means of escape sequgnces

Once the-8-bit code is established in accordpnce with 7.1,
code@xtension means are available, making| use of escape
sequences as described therein and below.

7.2.1 Two-character escape sequences

Two-character escape sequences have the same structure as
in the 7-bit environment {see 5.3.2).

ESC (F,) sequences represent single additional controls
with the same meaning they have in the 7-bif environment.

The use of ESC (F,) sequence in an 8-bit gnvironment is
contrary to the intention of this International Standard but
should they occur their meaning is the same|as in the 7-bit
environment.

1.2.2 Three-character escape sequences

Three-character escape sequences have the Jame structure
and meaning as in the 7-bit environment (see p.3).

7.2.3 Escape sequences with four or more characters

them in an escape sequence are error conditions for which
no standard recovery procedures are prescribed in this
International Standard.

7.1 Definition of an 8-bit code

As described in section 6, the code table can be considered
as having four main parts :

— the CO control set;

These escape sequences have the same structure and
meaning as in the 7-bit environment (see 5.3).

7.3 Pictorial representation

Figure 9 summarises in a schematic form a standard means
of extension available in an 8-bit environment.

1
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Control
repertory

Extended
Single additional control control
characters represented by repertory

ESC (F,) or ESC 02/3 (F)

Designatipn and
ESC 02/1 (F) ESC 02/2 (F}  -~=m—— invocatiop of
control sets

| The 8lbit
| setin juse

\— g - — =
Invocation of
graphic sets

. simultaneous
with designation

ESC02/8 (F)  ESC02/9 (F) Designation of
ESC 02/12 (F) ESC 02/13 (F) graphic sets

N\

Multiple byte
graphic repertory

12

Graphic
repertory

FIGURE 9 — Code extension in a 8-bit environment
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8 ANNOUNCEMENT OF EXTENSION FACILITIES
USED

The class of three character escape sequences ESC 2/0 (F} is
used in data interchange to announce the code extension
facilities utilized in the data which follow. Subject to
agreement between the interchanging parties, such an
announcing sequence may be omitted. The final character

Final

7-bit

character environment

)
© N\

I1SO 2022-1973 (E)

8-bit
environment

of the announcing sequence indicates the facilities used for
representing graphic sets in 7 and 8-bit environments, and GO
the number §F bits used as TOITOWS : —

Final | £ cilities utilized
charactersg
an The GO set only shall be used. The escape

sequence which designates this set also
invokes it into columns 2 to 7. Sl and SO
shall not be used. In an 8-bit environment,
columns 10 to 15 are not used.

4/2 The GO and G1 sets shall be used. In both 7
and 8-bit environments S| invokes GO into
columns 2 to 7 and SO invokes G1 into
columns 2 to 7. In an 8-bit environment
columns 10 to 15 are not used.

4/3 The GO and G1 sets shall be used in an 8-bit
environment only. The designating escape
sequences also invoke the GO and G1_sets
into columns 2 to 7 and columns 10 ¢o~15
respectively. S| and SO shall not be(Used.

4/4 The GO and G1 sets shall bewsed. In a 7-bit
environment, Sl invakes GO into columns 2
to 7 and SO invokes G1 intd columns 2 to 7.
In an 8-bit environment, the designating
escape sequences also)invoke the GO and G1
sets into columns) 2 to 7 and 10 to 15
respectively ; §hahd SO shall not be used.

(A pictorial representdation of these cases is shown in
Figure 10.)

NOTE — In 4 7:bit environment, data announced by a sequence

4/2

a3

ﬁ

[

\ Mo
S|

4

=X

G

not used

I

s

[

[«
]

|

1

SI\SO)/,/

ESC 2/0 4/4 have the same form as data announced by a sequence
ESC 2/0472,

Both are provided for those interchange situations in which it is
agreed to differentiate between 7-bit and 8-bit originated data, in
the 7-bit environment.

GOIJ

G1

rl

FIGURE 10

13
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9 RELATIONSHIP BETWEEN 7-BIT AND 8-BIT CODES

9.1 Transformation between 7-bit and 8-bit codes

Transformation between 7-bit and 8-bit codes depends on
which facilities of code extension are included in the
application. Examples of such transformations are included
in the Appendix in flowchart form.

9.2 Representation of the 7-bit code in an 8-bit
environment

9.3 Representation of positions 10/0 and 15/15 in a 7-bit
environment

No meaning is assigned to positions 10/0 and 15/15 in this
International Standard. If there is a requirement to
represent these positions in a 7-bit environment, a private
escape sequence shall be used.

10 SPECIFIC MEANING OF ESCAPE SEQUENCES

1t may sometimg¢s be desirable, as for exampie, in a store
and forward appljcation, to retain information in 7-bit form
while in an 8-bit|environment. In this case, for each of the
characters, bits y; to by are represented by bits a; to a;
respectively and ag is set to zero.

Indication that tfue 8-bit coded data follow is achieved by
the occurrence ¢f the announcing sequences ESC 2/0 4/3,
or ESC 2/0 4/4.

Indication that 7-bit coded data follow is achieved by the
occurrence of | one of the announcing sequences
ESC 2/0 4/1, ES¢ 2/0 4/2.

10.1 The meanings of individual escape sequencqs are not
specified in this International Standard. {nstead, their
meanings will be specified using the procedures established
by ISO 2375. That International Standard is to be|followed
in preparing and maintaining a registér| of escape gequences
and their meanings. These registration procedures do not
apply to escape sequences reseryed for private use.

10.2 Furthermore, whén “required, the clgsses of
3-character escape sequences which are not defingd in this
International Standard\will be allocated by the ISP Coding
Committee {ISO/TCY97/SC 2) using the same pqocedures
mentioned in 10.1.

14
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APPENDI X

The implementation of the extension of the 7-bit code, described in this International Standard, depends on the practical
need of the implementor or user of the code extension. Remaining in accordance with this International Standard, they may

differ in

dropp
exam

handl

In this Apg
InternationaJ:
figures : Str

Table 3 sho
charts, their

Z.1 STRUG
The pictoria
at the

below
C1 set;

at the

above

above|

|

at the

2.2 INTER

The interpre

2.3 TRAN

The transfo
transformat

iRg-o-Ret-the-superflucus-invokers;
7

ning or not the structure of an ESC-sequence;

endix there are shown a few of the possible implementations which may help the user to un

tation of data containing 7-bit and/or 8-bit code extension is shown by means of flowcharts. The in
separate from the transformation.

SFORMATION

rmation~of the data from 7-bit to 8-bit and from 8-bit to 7-bit is shown by means of fig
on_is separate from the interpretation.

including all or parts of the control sets and graphic sets;

identifying the sets by ESC-sequences or having an agreement;

ng the character DEL, etc.

Standard. A summary of the figures shown in this Appendix is given in Tablé 2:-There are t
cture, Interpretation and Transformation.

TURE
representations of the structure of the 7-bit and 8-bit code extension have all the same format as fd
top of the diagram are the repertory of single controis and\sets of controls;

that are the escape sequences that are used for the-designation and invocation of the control sets

bottom of the diagram is the repertory of graphic sets;
that are the escape sequences used for deSighation of the graphic set as the GO or G1 set;
that are the shift characters that are used for the invocation of the GO or G1 set;

centre all these elements appear as a single form, the 7-bit set or 8-bit set in use.

PRETATION

derstand this
ree types of

vs the symbols used in the flow charts and the associated meaning. Table 4. shows the items used in the flow
meaning and the possible values.

Hows :

las the CO and

erpretation is

wcharts. The

TABLE 2 — Summary of the given examples

Transformation
Included Bits Structure Intor'pre't-
Sets ation 7t08 8107
7 Figure 11 | Figure 14
coC1 Figure 16 | Figure 17
8 Figure 12 | Figure 15
GOG1 | 7and 8 | Figure 13

15


https://standardsiso.com/api/?name=97d91ba60a515fd86521ceb4968892e6

ISO 2022-1973 (E)

TABLE 3 — Meaning of the flowchart symbols

Symbol Name Meaning
Input
next To fetch the next character from the input character string and
Character Input go to the end if there is no further character available.
Procgss -
| To execute the defined process. There may be an'\ereqr end
L Process because of lack of more characters.
4 " TError ™
\\ -—Epi—-rl
ftem Decision To examine the item as having the'specified value.
Value
Valpe
- Preparation To set the item to'the specified value.
lterm
To take the last character {output character)
Output or\the specified character(s) (output 1/11, 4/14)
something Output or the manipulated character (output, a, = dropped) fo the
output character string.
Predefined
Sulp- To exe h i defined
Roufline o execute the appropriate predefined process.
process
TABLE 4 — Items used in the flowcharts
Possible values
Item Meaning
in 7 bits in 8 bits
Character The bit pattern of the current character 0/Qto Q0/0 to
7/156 15/15
Column The column number of the current character Oto7 00to 15
Status 7 Shift-status of the 7-bit code sI sO
undefined //
V.
Bits Number of the valid bits of the character / 78
A undefined

16
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Designation and

P — m\:tcation of
rol sets

Single additional control Extended
Control characters represented by controt
repertory ESC (Fg) or ESC 2/3 (F) repertory
|
ESC 2/1 (F) /
— ESCZZTF)
col
c1
Specific controls within
C1 set are represented
et ——m = — by ESC (Fg) sequence
|
I
7-bit [
set in use, co
I
|
L _=
Invocation of
graphic sets
GO G1
ESC 2/4(F)  ESC2/8(F) ESC 2/9 (F) Designation of
ESC 2/12 (F) ESC 2/13 (F) graphic sets
Multiple byte 2“‘:_:;2
graphic repertory pertory

FIGURE 11 — 7-bit code extension structure using CO, C1, GO and G1 sets
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Extended
Single additional control control
characters represented by repertory
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Invocation of
graphic sets
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Graphic
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FIGURE 12 — 8-bit code extension structure using CO, C1, GO and G1 sets
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