
Chapter 4

Character Properties 4

This chapter describes the attributes of character properties defined by the Unicode Stan-
dard and gives mappings of characters to specific character properties. Full listings for all
Unicode properties are provided in the Unicode Character Database (UCD).

While the Unicode Consortium strives to minimize changes to character property data,
occasionally character properties must be updated. When this situation occurs, the relevant
data files of the Unicode Character Database are revised. The revised data files are posted
on the Unicode Web site as an update version of the standard.

Consistency of Properties. The Unicode Standard is the product of many compromises. It
has to strike a balance between uniformity of treatment for similar characters and compat-
ibility with existing practice for characters inherited from legacy encodings. Because of this
balancing act, one can expect a certain number of anomalies in character properties. For
example, some pairs of characters might have been treated as canonical equivalents but are
left unequivalent for compatibility with legacy differences. This situation pertains to
U+00B5 µ   (cf. U+03BC º    ) as well as to certain
Korean jamo.

In addition, some characters might have had properties differing in some ways from those
assigned in this standard, but whose properties are left as is for compatibility with existing
practice. This situation can be seen with the halfwidth voicing marks for Japanese
(U+FF9E      and U+FF9F  -

 -  ), which might have been better analyzed as spacing com-
bining marks, and with the conjoining Hangul jamo, which might have been better
analyzed as an initial base character, followed by formally combining medial and final char-
acters. In the interest of efficiency and uniformity in algorithms, implementations may take
advantage of such reanalyses of character properties, as long as the results they produce do
not overtly conflict with those specified by the normative properties of this standard.

Disclaimer

The content of all character property tables has been verified as far as possible by
the Unicode Consortium. However, the Unicode Consortium does not guarantee
that the tables printed in this volume or on the CD-ROM are correct in every
detail, and it is not responsible for errors that may occur either in the character
property tables or in software that implements these tables. The contents of all the
tables in this chapter may be superseded or augmented by information on the Uni-
code Web site.
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4.1 Unicode Character Database Character Properties
4.1  Unicode Character Database
The Unicode Character Database (UCD) consists of a set of files that define the Unicode
character properties and internal mappings. For each property, the files determine the
assignment of property values to each code point. The UCD also supplies recommended
property aliases and property value aliases for textual parsing and display in environments
such as regular expressions.

The properties include the following:

• Name 

• General Category (basic partition into letters, numbers, symbols, punctuation,
etc.) 

• Other important general characteristics (whitespace, dash, ideographic, alpha-
betic, noncharacter, deprecated, etc.) 

• Character shaping (bidi category, shaping, mirroring, width, etc.) 

• Casing (upper, lower, title, folding; both simple and full) 

• Numeric values and types 

• Script and Block 

• Normalization properties (decompositions, decomposition type, canonical
combining class, composition exclusions, etc.) 

• Age (which version the code point was first assigned) 

• Boundaries (grapheme cluster, word, line and sentence) 

• Standardized variants

[Review list for style (etc. vs. and so on) 8-18-02]

See the Unicode Character Database for more details on the character properties, their dis-
tribution across files, and the file formats.

4.2  Case—Normative
Case is a normative property of characters in certain alphabets whereby characters are con-
sidered to be variants of a single letter. These variants, which may differ markedly in shape
and size, are called the uppercase letter (also known as capital or majuscule) and the lower-
case letter (also known as small or minuscule). The uppercase letter is generally larger than
the lowercase letter. 

Because of the inclusion of certain composite characters for compatibility, such as U+01F1
   , a third case, called titlecase, is used where the first character of a
word must be capitalized. An example of such a character is U+01F2   

    . The three case forms are UPPERCASE, Titlecase, lowercase.

For those scripts that have case (Latin, Greek, Cyrillic, Armenian, Deseret, and archaic
Georgian), uppercase characters typically contain the word capital in their names. Lower-
case characters typically contain the word small. However, this is not a reliable guide. The
word small in the names of characters from scripts other than those just listed has nothing
to do with case. There are other exceptions, as well, such as small capital letters that are not
formally uppercase. Some Greek characters with capital in their names are actually title-
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Character Properties 4.3 Combining Classes—Normative
case. (Note that while the archaic Georgian script contained upper- and lowercase pairs,
they are rarely used in modern Georgian. See Section 7.5, Georgian.) The only reliable
source for case information is the Unicode Character Database.

Case Mappings. The Unicode Standard normative default case mapping tables are in the
Unicode Character Database. Exceptions to the normal casing rules can be found in the
data file SpecialCasing.txt. Case mapping can be an unexpectedly tricky process. For more
information on case mappings, see Section 5.19, Case Mappings.

4.3  Combining Classes—Normative
Each combining character has a normative canonical combining class. This class is used
with the canonical ordering algorithm to determine which combining characters interact
typographically and to determine how the canonical ordering of sequences of combining
characters takes place. Class zero combining characters act like base letters for the purpose
of determining canonical order. Combining characters with non-zero classes participate in
reordering for the purpose of determining the canonical form of sequences of characters.
(See Section 3.11, Canonical Ordering Behavior, for a description of the algorithm.)

The list of combining characters and their canonical combining class appears in the Uni-
code Character Database. Most combining characters are nonspacing. The spacing, class
zero, combining characters are so noted.

[Rick to provide text explaining the categories of combining classes. 9-29-02]

4.4  Directionality—Normative
Directional behavior is interpreted according to the Unicode bidirectional algorithm (see
Unicode Standard Annex #9, “The Bidirectional Algorithm”). For this purpose, all charac-
ters of the Unicode Standard possess a normative directional type. The directional types
left-to-right and right-to-left are called strong types, and characters of these types are called
strong directional characters. Left-to-right types include most alphabetic and syllabic char-
acters, as well as all Han ideographic characters. Right-to-left types include Arabic,
Hebrew, Syriac, and Thaana, and most punctuation specific to those scripts. In addition,
the Unicode bidirectional algorithm also uses weak types and neutrals. Interpretation of
directional properties according to the Unicode bidirectional algorithm is needed for lay-
out of right-to-left scripts such as Arabic and Hebrew.

For the directional types of Unicode characters, see the Unicode Character Database.

4.5  General Category—Normative
The Unicode Character Database defines a General Category for all Unicode characters.
This General Category constitutes a partition of the characters into several major classes,
such as letters, punctuation, and symbols, and further subclasses for each of the major
classes.

Each Unicode character is assigned a General Category value. Each value of the General
Category is defined as a two-letter abbreviation, where the first letter gives information
about a major class and the second letter designates a subclass of that major class. In each
class, the subclass “other” merely collects the remaining characters of the major class. For
example, the subclass “No” (Number, other) includes all characters of the Number class
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4.5 General Category—Normative Character Properties
that are not a decimal digit or letter. These characters may have little in common besides
their membership in the same major class.

Table 4-1 enumerates the values of General Category, with a short description of each value
See Table 2-2 for the relationship General Category values and basic types of code points.

A common use of the General Category of a Unicode character is to assist in determination
of boundaries in text, as in Unicode Standard Annex #29, “Text Boundaries.” Another com-
mon use is in determining language identifiers for programming, scripting, and markup, as
in Section 5.16, Identifiers. This property is also used to support common APIs such as
isDigit(). Common functions such as isLetter(), isUppercase()do not
extend well to the larger and more complex repertoire of Unicode.

While it is possible to naively extend these functions to Unicode using the general category
and other properties, they will not work for the entire range of Unicode characters and
range of tasks for which people use them. For more appropriate approaches see Section
5.16, Identifiers, Unicode Standard Annex #29, “Text Boundaries,” Section 5.19, Case Map-
pings, and Section 4.9, Letters, Alphabetic, and Ideographic.

Table 4-1.  General Category
    Lu =  Letter, uppercase
    Ll =  Letter, lowercase
    Lt =  Letter, titlecase
    Lm =  Letter, modifier
    Lo =  Letter, other

    Mn =  Mark, nonspacing
    Mc =  Mark, spacing combining
    Me =  Mark, enclosing

    Nd =  Number, decimal digit
    Nl =  Number, letter
    No =  Number, other

    Zs =  Separator, space
    Zl =  Separator, line
    Zp =  Separator, paragraph

    Cc =  Other, control
    Cf =  Other, format
    Cs =  Other, surrogate
    Co =  Other, private use
    Cn =  Other, not assigned (including noncharacters)

    Pc =  Punctuation, connector
    Pd =  Punctuation, dash
    Ps =  Punctuation, open
    Pe =  Punctuation, close
    Pi =  Punctuation, initial quote (may behave like Ps or Pe depending on usage)
    Pf =  Punctuation, final quote (may behave like Ps or Pe depending on usage)
    Po =  Punctuation, other

    Sm =  Symbol, math
    Sc =  Symbol, currency
    Sk =  Symbol, modifier
    So =  Symbol, other
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Character Properties 4.6 Numeric Value—Normative
4.6  Numeric Value—Normative
Numeric value is a normative property of characters that represent numbers. This group
includes characters such as fractions, subscripts, superscripts, Roman numerals, currency
numerators, encircled numbers, and script-specific digits. In many traditional numbering
systems, letters are used with a numeric value. Examples include Greek and Hebrew letters
as well as Latin letters used in outlines (II.A.1.b). These special cases are not included here
as numbers.

Decimal digits form a large subcategory of numbers consisting of those digits that can be
used to form decimal-radix numbers. They include script-specific digits, not characters
such as Roman numerals (1 + 5 = 15 = fifteen, but I + V = IV = four), subscripts, or super-
scripts. Numbers other than decimal digits can be used in numerical expressions, but it is
up to the user to determine the specialized uses. 

The Unicode Standard assigns distinct codes to the forms of digits that are specific to a
given script. Examples are the digits used with the Arabic script, Chinese numbers, or those
of the Indic languages. For naming conventions, see the introduction to Section 8.2, Arabic.

The Unicode Character Database gives the numeric values of Unicode characters that can
represent numbers.

Ideographic Numeric Values

CJK ideographs also may have numeric values. The primary numeric ideographs are
shown in Table 4-2. When used to represent numbers in decimal notation, zero is repre-
sented by U+3007. Otherwise, zero is represented by U+96F6.

Ideographic accounting numbers are commonly used on checks and other financial instru-
ments to minimize the possibilities of misinterpretation or fraud in the representation of
numerical values. The set of accounting numbers varies somewhat between Japanese, Chi-
nese, and Korean usage. Table 4-3 gives a fairly complete listing of the known accounting
characters. Some of these characters are ideographs with other meanings pressed into ser-
vice as accounting numbers; others are used only as accounting numbers.

Table 4-2.  Primary Numeric Ideographs
U+96F6 0
U+4E00 1
U+4E8C 2
U+4E09 3
U+56DB 4
U+4E94 5
U+516D 6
U+4E03 7
U+516B 8
U+4E5D 9
U+5341 10
U+767E 100
U+5343 1,000
U+4E07 10,000
U+5104 100,000,000 (10,000 × 10,000)
U+4EBF 100,000,000 (10,000 × 10,000)
U+5146 1,000,000,000,000 (10,000 × 10,000 × 10,000)

Table 4-3.  Ideographs Used as Accounting Numbers
1 U+58F9, U+58F1, U+5F0Ca

2 U+8CAEa, U+8D30a, U+5F10a, U+5F0Da
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4.7 Mirrored—Normative Character Properties
a. These characters are used only as accounting numbers, and have no other meaning.
b. In Japan, U+67D2 is also pronounced urusi, meaning “lacquer,” and is treated as a
variant of the standard character for “lacquer” U+6F06.

The Unicode Character Database gives the most up-to-date and complete listing of pri-
mary numeric ideographs and ideographs used as accounting numbers, including those for
CJK repertoire extensions beyond the Unified Repertoire and Ordering.

4.7  Mirrored—Normative
Mirrored is a normative property of characters such as parentheses, whose images are mir-
rored horizontally in text that is laid out from right to left. For example, U+0028 

 is interpreted as opening parenthesis; in a left-to-right context it will appear as
“(”, while in a right-to-left context it will appear as the mirrored glyph “)”. The list of mir-
rored characters appears in the Unicode Character Database. Note that mirroring is not
limited to paired characters, but that any character with the mirrored property will need
two mirrored glyphs, for example U+222B . This requirement is necessary to ren-
der the character properly in a bidirectional context. This is the default behavior in Uni-
code text. (For more information, see the “Semantics of Paired Punctuation” subsection in
Section 6.2, General Punctuation.)

4.8  Unicode 1.0 Names
The Unicode 1.0 character name is an informative property of the characters defined in Ver-
sion 1.0 of the Unicode Standard. The names of Unicode characters were changed in the
process of merging the standard with ISO/IEC 10646. The Version 1.0 character names can
be obtained from the Unicode Character Database. Where the Version 1.0 character name
provides additional useful information, it is listed in Chapter 16, Code Charts. For example,
U+00B6   has its Version 1.0 name,  , listed for clarity.

4.9  Letters, Alphabetic, and Ideographic
The concept of letters is used in many contexts. Computer language standards often char-
acterize identifiers as consisting of letters, syllables, ideographs, and digits, but do not spec-
ify exactly what a “letter,” “syllable,” “ideograph,” or “digit” is, leaving the definitions
implicitly either to a character encoding standard or to a locale specification. The large
scope of the Unicode Standard means that it includes many writing systems for which these
distinctions are not as self-evident as they may once have been for systems designed to
work primarily for Western European languages and Japanese. In particular, while the Uni-

3 U+53C3, U+53C2, U+53C1a, U+5F0Ea

4 U+8086
5 U+4F0D
6 U+9678, U+9646
7 U+67D2b

8 U+634C
9 U+7396
10 U+62FE
100 U+4F70a, U+964C
1,000 U+4EDF
10,000 U+842C

Table 4-3.  Ideographs Used as Accounting Numbers
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Character Properties 4.10 Boundary Control
code Standard includes various “alphabets” and “syllabaries,” it also includes writing sys-
tems that fall somewhere in between. As a result, no attempt is made to draw a sharp
property distinction between letters and syllables.

Alphabetic. The alphabetic property is an informative property of the primary units of
alphabets and/or syllabaries, whether combining or noncombining. Included in this group
would be composite characters that are canonical equivalents to a combining character
sequence of an alphabetic base character plus one or more combining characters; letter
digraphs; contextual variants of alphabetic characters; ligatures of alphabetic characters;
contextual variants of ligatures; modifier letters; letterlike symbols that are compatibility
equivalents of single alphabetic letters; and miscellaneous letter elements. Notably,
U+00AA    and U+00BA    are
simply abbreviatory forms involving a Latin letter and should be considered alphabetic
rather than nonalphabetic symbols.

Ideographic. The ideographic property is an informative property defined in the Unicode
Character Database. The ideographic property is used, for example, in determining line-
breaking behavior. Characters with the ideographic property include Unified CJK Ideo-
graphs and characters from other blocks, for example U+3007   

and U+3006   . For more information about Han ideographs,
see Section 11.1, Han. For more about ideographs and logosyllabaries in general, see Section
6.1, Writing Systems.

4.10  Boundary Control
A number of Unicode characters have special behavior in the context of determining text
boundaries. For more information about text boundaries and these characters, see Unicode
Standard Annex #14, “Line Breaking Properties” and Unicode Standard Annex #29, “Text
Boundaries.”

4.11  Characters with Unusual Properties
The behavior of most characters does not require special attention in this standard. How-
ever, the following characters exhibit special behavior, as described in Chapter 15, Special
Areas and Format Characters, and elsewhere in this standard.

• Fraction formatting
2044 FRACTION SLASH

• Special behavior with nonspacing marks
0020 SPACE
00A0 NO-BREAK SPACE

• Double nonspacing marks

[add newly encoded ones 9-29-02 Ken]
0360 COMBINING DOUBLE TILDE
0361 COMBINING DOUBLE INVERTED BREVE
0362 COMBINING DOUBLE RIGHTWARDS ARROW BELOW

• Combining half marks
FE20 COMBINING LIGATURE LEFT HALF
FE21 COMBINING LIGATURE RIGHT HALF
FE22 COMBINING DOUBLE TILDE LEFT HALF
FE23 COMBINING DOUBLE TILDE RIGHT HALF
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4.11 Characters with Unusual Properties Character Properties
• Cursive joining and ligation control
200C ZERO WIDTH NON-JOINER
200D ZERO WIDTH JOINER

• Grapheme joining
034F COMBINING GRAPHEME JOINER

• Bidirectional ordering
200E LEFT-TO-RIGHT MARK
200F RIGHT-TO-LEFT MARK
202A LEFT-TO-RIGHT EMBEDDING
202B RIGHT-TO-LEFT EMBEDDING
202C POP DIRECTIONAL FORMATTING
202D LEFT-TO-RIGHT OVERRIDE
202E RIGHT-TO-LEFT OVERRIDE

• Mathematical expression formatting
2061 FUNCTION APPLICATION
2062 INVISIBLE TIMES
2063 INVISIBLE SEPARATOR

• Deprecated alternate formatting
206A INHIBIT SYMMETRIC SWAPPING
206B ACTIVATE SYMMETRIC SWAPPING
206C INHIBIT ARABIC FORM SHAPING
206D ACTIVATE ARABIC FORM SHAPING
206E NATIONAL DIGIT SHAPES
206F NOMINAL DIGIT SHAPES

• Prefixed format control
06DD ARABIC END OF AYAH
070F SYRIAC ABBREVIATION MARK

• Brahmi-derived script dead-character formation
094D DEVANAGARI SIGN VIRAMA
09CD BENGALI SIGN VIRAMA
0A4D GURMUKHI SIGN VIRAMA
0ACD GUJARATI SIGN VIRAMA
0B4D ORIYA SIGN VIRAMA
0BCD TAMIL SIGN VIRAMA
0C4D TELUGU SIGN VIRAMA
0CCD KANNADA SIGN VIRAMA
0D4D MALAYALAM SIGN VIRAMA
0DCA SINHALA SIGN AL-LAKUNA
0E3A THAI CHARACTER PHINTHU
0F84 TIBETAN SIGN HALANTA
1039 MYANMAR SIGN VIRAMA
1714 TAGALOG SIGN VIRAMA
1734 HANUNOO SIGN PAMUDPOD
17D2 KHMER SIGN COENG

• Mongolian variation selectors
180B MONGOLIAN FREE VARIATION SELECTOR ONE
180C MONGOLIAN FREE VARIATION SELECTOR TWO
180D MONGOLIAN FREE VARIATION SELECTOR THREE
180E MONGOLIAN VOWEL SEPARATOR

• Generic variation selectors
FE00..FE0F VARIATION SELECTOR-1..VARIATION SELECTOR-

16
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Character Properties 4.11 Characters with Unusual Properties
E0100..E01EF VARIATION SELECTOR-17..VARIATION SELECTOR-
256

[adjust 2 tabs above, 1 below JDA 9-29-02]

• Ideographic variation indication
303E IDEOGRAPHIC VARIATION INDICATOR

• Ideographic description
2FF0..2FFB IDEOGRAPHIC DESCRIPTION CHARACTER LEFT TO 

RIGHT..IDEOGRAPHIC DESCRIPTION CHARACTER 
OVERLAID

• Interlinear annotation
FFF9 INTERLINEAR ANNOTATION ANCHOR
FFFA INTERLINEAR ANNOTATION SEPARATOR
FFFB INTERLINEAR ANNOTATION TERMINATOR

• Object replacement
FFFC OBJECT REPLACEMENT CHARACTER

• Code conversion fallback
FFFD REPLACEMENT CHARACTER

• Musical format control
1D173 MUSICAL SYMBOL BEGIN BEAM
1D174 MUSICAL SYMBOL END BEAM
1D175 MUSICAL SYMBOL BEGIN TIE
1D176 MUSICAL SYMBOL END TIE
1D177 MUSICAL SYMBOL BEGIN SLUR
1D178 MUSICAL SYMBOL END SLUR
1D179 MUSICAL SYMBOL BEGIN PHRASE
1D17A MUSICAL SYMBOL END PHRASE

• Byte order signature
FEFF ZERO WIDTH NO-BREAK SPACE

The character U+2060 has been added to the standard to allow unambiguous expression of
the word-joining semantics. U+2060   is now the preferred character to
express the word-joining semantics implied by the ZWNBSP. The availability of U+2060
makes it unnecessary to use U+FEFF as a zero-width non-breaking space, allowing
U+FEFF to be used solely with the semantic of BOM. For more information, see the sub-
section on “Word Joiner” in Section 15.2, Layout Controls.

Note: Implementers are strongly encouraged to use word joiner in those circumstances
whenever word joining semantics is intended.
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