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Foreword 

ISO	(the	International	Organization	for	Standardization)	and	IEC	(the	International	Electrotechnical	
Commission)	form	the	specialized	system	for	worldwide	standardization.	National	bodies	that	are	
members	of	ISO	or	IEC	participate	in	the	development	of	International	Standards	through	technical	
committees	 established	 by	 the	 respective	 organization	 to	 deal	 with	 particular	 fields	 of	 technical	
activity.	 ISO	 and	 IEC	 technical	 committees	 collaborate	 in	 fields	 of	 mutual	 interest.	 Other	
international	organizations,	governmental	and	non‐governmental,	in	liaison	with	ISO	and	IEC,	also	
take	part	in	the	work.	

The	procedures	used	to	develop	this	document	and	those	intended	for	its	further	maintenance	are	
described	in	the	ISO/IEC	Directives,	Part	1.	In	particular,	the	different	approval	criteria	needed	for	
the	different	types	of	document	should	be	noted	(see	www.iso.org/directives).	

Attention	is	drawn	to	the	possibility	that	some	of	the	elements	of	this	document	may	be	the	subject	
of	 patent	 rights.	 ISO	 and	 IEC	 shall	 not	 be	 held	 responsible	 for	 identifying	 any	 or	 all	 such	 patent	
rights.	Details	of	any	patent	rights	identified	during	the	development	of	the	document	will	be	in	the	
Introduction	and/or	on	 the	 ISO	 list	of	patent	declarations	 received	 (see	www.iso.org/patents)	or	
the	IEC	list	of	patent	declarations	received	(see	http://patents.iec.ch).		

Any	trade	name	used	in	this	document	is	information	given	for	the	convenience	of	users	and	does	
not	constitute	an	endorsement.	

For	 an	 explanation	 of	 the	 voluntary	 nature	 of	 standards,	 the	meaning	 of	 ISO	 specific	 terms	 and	
expressions	related	to	conformity	assessment,	as	well	as	information	about	ISO's	adherence	to	the	
World	 Trade	 Organization	 (WTO)	 principles	 in	 the	 Technical	 Barriers	 to	 Trade	 (TBT)	
see		www.iso.org/iso/foreword.html.		

This	document	was	prepared	by	Ecma	International	(as	ECMA‐334)	and	drafted	in	accordance	with	
its	 editorial	 rules.	 It	 was	 assigned	 to	 Joint	 Technical	 Committee	 ISO/IEC	JTC	1,	 Information 
technology,	and	adopted	under	the	“fast‐track	procedure”.	

This	third	edition	cancels	and	replaces	the	second	edition	(ISO/IEC	23270:2006),	which	has	been	
technically	revised.	

The	main	changes	compared	to	the	previous	edition	are	as	follows:	

—	 addition	of:	

• default	and	hidden	options	on	the	#line	preprocessing	directive,

• fixed‐size	buffers	in	unsafe	code,

• automatically	implemented	properties,

• implicitly	typed	local	variables	and	arrays,

• object	and	collection	initializers,
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• anonymous	types,

• lambda	expressions,

• expression	trees,

• improved	type	inference,

• extension	methods,

• query	expressions,

• optional	parameters,

• named	arguments,

• generic	variance,

• dynamic	binding,

• asynchronous	functions

• caller‐info	attributes;

—	 removal	of:	

• concept	of	a	null	type;

—	 integration	of:	

• nullable	value	types,

• generic	types	and	functions,

• iterators.

Any	 feedback	or	questions	on	 this	document	 should	be	directed	 to	 the	 user’s	 national	 standards	
body.	A	complete	listing	of	these	bodies	can	be	found	at	www.iso.org/members.html.	
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Introduction 

This specification is based on a submission from Hewlett-Packard, Intel, and Microsoft, that described a 
language called C#, which was developed within Microsoft. The principal inventors of this language were 
Anders Hejlsberg, Scott Wiltamuth, and Peter Golde. The first widely distributed implementation of C# was 
released by Microsoft in July 2000, as part of its .NET Framework initiative.  

Ecma Technical Committee 39 (TC39) [later renamed to TC49] Task Group 2 (TG2) was formed in 
September 2000, to produce a standard for C#. Another Task Group, TG3, was also formed at that time to 
produce a standard for a library and execution environment called Common Language Infrastructure (CLI). 
(CLI is based on a subset of the .NET Framework.) Although Microsoft’s implementation of C# relies on CLI 
for library and run-time support, other implementations of C# need not, provided they support an 
alternate way of getting at the minimum CLI features required by this C# standard (see Annex C). 

As the definition of C# evolved, the goals used in its design were as follows: 

• C# is intended to be a simple, modern, general-purpose, object-oriented programming language.

• The language, and implementations thereof, should provide support for software engineering
principles such as strong type checking, array bounds checking, detection of attempts to use
uninitialized variables, and automatic garbage collection. Software robustness, durability, and
programmer productivity are important.

• The language is intended for use in developing software components suitable for deployment in
distributed environments.

• Source code portability is very important, as is programmer portability, especially for those
programmers already familiar with C and C++.

• Support for internationalization is very important.

• C# is intended to be suitable for writing applications for both hosted and embedded systems,
ranging from the very large that use sophisticated operating systems, down to the very small
having dedicated functions.

• Although C# applications are intended to be economical with regard to memory and processing
power requirements, the language was not intended to compete directly on performance and size
with C or assembly language.
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Programming Languages — C# 

 

1. Scope 

This specification describes the form and establishes the interpretation of programs written in the 
C# programming language. It describes 

• The representation of C# programs; 

• The syntax and constraints of the C# language; 

• The semantic rules for interpreting C# programs; 

• The restrictions and limits imposed by a conforming implementation of C#. 

This specification does not describe 

• The mechanism by which C# programs are transformed for use by a data-processing system; 

• The mechanism by which C# applications are invoked for use by a data-processing system; 

• The mechanism by which input data are transformed for use by a C# application; 

• The mechanism by which output data are transformed after being produced by a C# application; 

• The size or complexity of a program and its data that will exceed the capacity of any specific data-
processing system or the capacity of a particular processor; 

• All minimal requirements of a data-processing system that is capable of supporting a conforming 
implementation. 
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2. Normative references 

The following normative documents contain provisions, which, through reference in this text, constitute 
provisions of this specification. For dated references, subsequent amendments to, or revisions of, any of 
these publications do not apply. However, parties to agreements based on this specification are 
encouraged to investigate the possibility of applying the most recent editions of the normative documents 
indicated below. For undated references, the latest edition of the normative document referred to applies. 
Members of ISO and IEC maintain registers of currently valid specifications. 

 

ISO/IEC 23271:2012, Common Language Infrastructure (CLI), Partition IV: Base Class Library (BCL), Extended 
Numerics Library, and Extended Array Library. 

ISO 80000-2, Quantities and units — Part 2: Mathematical signs and symbols to be used in the natural 
sciences and technology. 

ISO/IEC 2382, Information technology — Vocabulary. 

ISO/IEC 10646 (all parts), Information technology — Universal Multiple-Octet Coded Character Set (UCS). 

ISO/IEC/IEEE 60559:2011, Information technology -- Microprocessor Systems -- Floating-Point arithmetic 

The Unicode Consortium. The Unicode Standard, http://www.unicode.org/standard/standard.html 

Full document details: ISO IEC 23270-2018

http://www.avadocuments.com/doc/iso-iec-23270-2018
http://www.avadocuments.com/doc/iso-iec-23270-2018


Full document details: ISO IEC 23270-2018

http://www.avadocuments.com/doc/iso-iec-23270-2018
http://www.avadocuments.com/doc/iso-iec-23270-2018


ISO/IEC 23270:2018(E) 

 

 

©ISO/IEC 2018 – All rights reserved 5 

 

3. Terms and definitions 

For the purposes of this specification, the following definitions apply. Other terms are defined where they 
appear in italic type or on the left side of a syntax rule. Terms explicitly defined in this specification are not 
to be presumed to refer implicitly to similar terms defined elsewhere. Terms not defined in this 
specification are to be interpreted according to ISO/IEC 2382.1. Mathematical symbols not defined in this 
specification are to be interpreted according to ISO 80000-2. 

3.1 
application 
assembly with an entry point 

3.2 
application domain 
entity that enables application isolation by acting as a container for application state 

3.3 
argument 
expression in the comma-separated list bounded by the parentheses in a method or instance constructor 
call expression or bounded by the square brackets in an element access expression 

3.4 
assembly 
one or more files output by the compiler as a result of program compilation 

3.5 
behavior 
external appearance or action 

3.6 
behavior, implementation-defined 
unspecified behavior where each implementation documents how the choice is made 

3.7 
behavior, undefined 
behavior, upon use of a non-portable or erroneous construct or of erroneous data, for which this 
specification imposes no requirements 

3.8 
behavior, unspecified 
behavior where this specification provides two or more possibilities and imposes no further requirements 
on which is chosen in any instance 

3.9 
character (when used without a qualifier) 
a) In the context of a non-Unicode encoding – the meaning of character in that encoding; or 

b) In the context of a character literal or a value of type char – a Unicode code point in the range U+0000 
to U+FFFF (including surrogate code points), that is a UTF-16 code unit; or 

c) Otherwise – a Unicode code point 
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3.10 
class library 
assembly that can be used by other assemblies 

3.11 
diagnostic message 
message belonging to an implementation-defined subset of the implementation’s output messages  

3.12 
error, compile-time 
error reported during program translation 

3.13 
exception 
exceptional condition reported during program execution 

3.14 
implementation 
particular set of software (running in a particular translation environment under particular control options) 
that performs translation of programs for, and supports execution of methods in, a particular execution 
environment 

3.15 
namespace 
logical organizational system grouping related program elements 

3.16 
parameter 
variable declared as part of a method, instance constructor, operator, or indexer definition, which acquires 
a value on entry to that function member 

3.17 
program 
one or more source files that are presented to the compiler and are run or executed by an execution 
environment 

3.18 
source file 
ordered sequence of Unicode characters 

3.19 
unsafe code 
code that is permitted to perform such lower-level operations as declaring and operating on pointers, 
performing conversions between pointers and integral types, and taking the address of variables 

3.20 
warning, compile-time 
informational message reported during program translation, which is intended to identify a potentially 
questionable usage of a program element 
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4. Acronyms and abbreviations 

This clause is informative. 

The following acronyms and abbreviations are used throughout this specification: 

 

BCL — Base Class Library, which provides types to represent the built-in data types of the CLI, simple file 
access, custom attributes, security attributes, string manipulation, formatting, streams, and collections. 

CLI — Common Language Infrastructure 

CLS — Common Language Specification 

IEC — the International Electrotechnical Commission 

IEEE — the Institute of Electrical and Electronics Engineers 

ISO — the International Organization for Standardization 

 

The name C# is pronounced “C Sharp”. 

The name C# is written as the LATIN CAPITAL LETTER C (U+0043) followed by the NUMBER SIGN # (U+0023). 

 

The following types appear throughout this specification. The full names of those types, including the 
global namespace qualifier are listed below for reference. Throughout this specification, these types will 
appear as the fully qualified name, omitting the global namespace qualifier, or as a simple unqualified 
type name, omitting the namespace. For example, the type ICollection<T>, when used in this 
specification, always means the type global::System.Collections.Generic.ICollection<T>. 

• global::System.Action 
• global::System.ArgumentException 
• global::System.ArithmeticException 
• global::System.Array 
• global::System.ArrayTypeMisMatchException 
• global::System.Attribute 
• global::System.AttributeTargets 
• global::System.AttributeUsageAttribute 
• global::System.Boolean 
• global::System.Byte 
• global::System.Char 
• global::System.Collections.Generic.ICollection<T> 
• global::System.Collections.Generic.IEnumerable<T> 
• global::System.Collections.Generic.IEnumerator<T> 
• global::System.Collections.Generic.IList<T> 
• global::System.Collections.Generic.IReadonlyCollection<out T> 
• global::System.Collections.Generic.IReadOnlyList<out T> 
• global::System.Collections.ICollection 
• global::System.Collections.IEnumerable 
• global::System.Collections.IList 
• global::System.Collections.IEnumerator 
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• global::System.Decimal 
• global::System.Delegate 
• global::System.Diagnostics.ConditionalAttribute 
• global::System.DivideByZeroException 
• global::System.Double 
• global::System.Enum 
• global::System.Exception 
• global::System.GC 
• global::System.ICollection 
• global::System.IDisposable 
• global::System.IEnumerable 
• global::System.IEnumerable<out T> 
• global::System.IList 
• global::System.IndexOutOfRangeException 
• global::System.Int16 
• global::System.Int32 
• global::System.Int64 
• global::System.IntPtr 
• global::System.InvalidCastException 
• global::System.InvalidOperationException 
• global::System.Linq.Expressions.Expression<TDelegate> 
• global::System.MemberInfo 
• global::System.NotSupportedException 
• global::System.Nullable<T> 
• global::System.NullReferenceException 
• global::System.Object 
• global::System.ObsoleteAttribute 
• global::System.OutOfMemoryException 
• global::System.OverflowException 
• global::System.Runtime.CompilerServices.CallerFileAttribute 
• global::System.Runtime.CompilerServices.CallerLineNumberAttribute 
• global::System.Runtime.CompilerServices.CallerMemberNameAttribute 
• global::System.Runtime.CompilerServices.ICriticalNotifyCompletion 
• global::System.Runtime.CompilerServices.IndexerNameAttribute 
• global::System.Runtime.CompilerServices.INotifyCompletion 
• global::System.Runtime.CompilerServices.TaskAwaiter 
• global::System.Runtime.CompilerServices.TaskAwaiter<T> 
• global::System.SByte 
• global::System.Single 
• global::System.StackOverflowException 
• global::System.String 
• global::System.SystemException 
• global::System.Threading.Monitor 
• global::System.Threading.Tasks.Task 
• global::System.Threading.Tasks.Task<TResult> 
• global::System.Type 
• global::System.TypeInializationException 
• global::System.UInt16 
• global::System.UInt32 
• global::System.UInt64 
• global::System.UIntPtr 
• global::System.ValueType 

End of informative text. 
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5. General description 

This text is informative. 

This specification is intended to be used by implementers, academics, and application programmers. As 
such, it contains a considerable amount of explanatory material that, strictly speaking, is not necessary in a 
formal language specification. 

This standard is divided into the following subdivisions: front matter; language syntax, constraints, and 
semantics; and annexes. 

Examples are provided to illustrate possible forms of the constructions described. References are used to 
refer to related clauses. Notes are provided to give advice or guidance to implementers or programmers. 
Annexes provide additional information and summarize the information contained in this specification.  

End of informative text. 

Informative text is indicated in the following ways: 

1. Whole or partial clauses or annexes delimited by “This clause/text is informative”and “End of 
informative text”. 

2. [Example: The following example … code fragment, possibly with some narrative … end example] 

3. [Note: narrative … end note] 

All text not marked as being informative is normative. 
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6. Conformance 

Conformance is of interest to the following audiences: 

• Those designing, implementing, or maintaining C# implementations. 

• Governmental or commercial entities wishing to procure C# implementations. 

• Testing organizations wishing to provide a C# conformance test suite. 

• Programmers wishing to port code from one C# implementation to another. 

• Educators wishing to teach Standard C#. 

• Authors wanting to write about Standard C#. 

As such, conformance is most important, and the bulk of this specification is aimed at specifying the 
characteristics that make C# implementations and C# programs conforming ones. 

The text in this specification that specifies requirements is considered normative. All other text in this 
specification is informative; that is, for information purposes only. Unless stated otherwise, all text is 
normative. Normative text is further broken into required and conditional categories. Conditionally 
normative text specifies a feature and its requirements where the feature is optional. However, if that 
feature is provided, its syntax and semantics shall be exactly as specified. 

Undefined behavior is indicated in this specification only by the words ‘‘undefined behavior.’’ 

A strictly conforming program shall use only those features of the language specified in this specification 
as being required. (This means that a strictly conforming program cannot use any conditionally normative 
feature.) It shall not produce output dependent on any unspecified, undefined, or implementation-defined 
behavior. 

A conforming implementation of C# shall accept any strictly conforming program. 

A conforming implementation of C# shall provide and support all the types, values, objects, properties, 
methods, and program syntax and semantics described in the normative (but not the conditionally 
normative) parts in this specification. 

A conforming implementation of C# shall interpret characters in conformance with the Unicode Standard. 
Conforming implementations shall accept Unicode source files encoded with the UTF-8 encoding form. 

A conforming implementation of C# shall not successfully translate source containing a #error 
preprocessing directive unless it is part of a group skipped by conditional compilation. 

A conforming implementation of C# shall produce at least one diagnostic message if the source program 
violates any rule of syntax, or any negative requirement (defined as a “shall” or “shall not” or “error” or 
“warning” requirement), unless that requirement is marked with the words “no diagnostic is required”. 

A conforming implementation of C# is permitted to provide additional types, values, objects, properties, 
and methods beyond those described in this specification, provided they do not alter the behavior of any 
strictly conforming program. Conforming implementations are required to diagnose programs that use 
extensions that are ill formed according to this specification. Having done so, however, they can compile 
and execute such programs. (The ability to have extensions implies that a conforming implementation 
reserves no identifiers other than those explicitly reserved in this specification.)  

A conforming implementation of C# shall be accompanied by a document that defines all implementation-
defined characteristics, and all extensions.  
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A conforming implementation of C# shall support the class library documented in Annex C. This library is 
included by reference in this specification. 

A conforming program is one that is acceptable to a conforming implementation. (Such a program is 
permitted to contain extensions or conditionally normative features.) 
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7. Lexical structure 

7.1 Programs 

A C# program consists of one or more source files, known formally as compilation units (§14.2). A source 
file is an ordered sequence of Unicode characters. Source files typically have a one-to-one correspondence 
with files in a file system, but this correspondence is not required. 

Conceptually speaking, a program is compiled using three steps: 

1. Transformation, which converts a file from a particular character repertoire and encoding scheme into 
a sequence of Unicode characters. 

2. Lexical analysis, which translates a stream of Unicode input characters into a stream of tokens.  

3. Syntactic analysis, which translates the stream of tokens into executable code. 

Conforming implementations shall accept Unicode source files encoded with the UTF-8 encoding form (as 
defined by the Unicode standard), and transform them into a sequence of Unicode characters. 
Implementations can choose to accept and transform additional character encoding schemes (such as UTF-
16, UTF-32, or non-Unicode character mappings).  

[Note: The handling of the Unicode NULL character (U+0000) is implementation-specific. It is strongly 
recommended that developers avoid using this character in their source code, for the sake of both 
portability and readability. When the character is required within a character or string literal, the escape 
sequences \0 or \u0000 may be used instead. end note] 

[Note: It is beyond the scope of this standard to define how a file using a character representation other 
than Unicode might be transformed into a sequence of Unicode characters. During such transformation, 
however, it is recommended that the usual line-separating character (or sequence) in the other character 
set be translated to the two-character sequence consisting of the Unicode carriage-return character 
(U+000D) followed by Unicode line-feed character (U+000A). For the most part this transformation will 
have no visible effects; however, it will affect the interpretation of verbatim string literal tokens (§7.4.5.6). 
The purpose of this recommendation is to allow a verbatim string literal to produce the same character 
sequence when its source file is moved between systems that support differing non-Unicode character 
sets, in particular, those using differing character sequences for line-separation. end note]  

7.2 Grammars 

7.2.1 General 

This specification presents the syntax of the C# programming language using two grammars. The lexical 
grammar (§7.2.2) defines how Unicode characters are combined to form line terminators, white space, 
comments, tokens, and pre-processing directives. The syntactic grammar (§7.2.4) defines how the tokens 
resulting from the lexical grammar are combined to form C# programs. 

7.2.2 Grammar notation 

The lexical and syntactic grammars are presented using grammar productions. Each grammar production 
defines a non-terminal symbol and the possible expansions of that non-terminal symbol into sequences of 
non-terminal or terminal symbols. In grammar productions, non-terminal symbols are shown in italic type, 
and terminal symbols are shown in a fixed-width font.  
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The first line of a grammar production is the name of the non-terminal symbol being defined, followed by 
one or two colons. One colon is used for a production in the syntactic grammar, two colons for a 
production in the lexical grammar. Each successive indented line contains a possible expansion of the non-
terminal given as a sequence of non-terminal or terminal symbols. [Example: The production: 

while-statement: 
while   (   boolean-expression   )   embedded-statement  

defines a while-statement to consist of the token while, followed by the token “(”, followed by a boolean-
expression, followed by the token “)”, followed by an embedded-statement. end example] 

When there is more than one possible expansion of a non-terminal symbol, the alternatives are listed on 
separate lines. [Example: The production: 

statement-list: 
statement 
statement-list   statement 

defines a statement-list to either consist of a statement or consist of a statement-list followed by a 
statement. In other words, the definition is recursive and specifies that a statement list consists of one or 
more statements. end example] 

A subscripted suffix “opt” is used to indicate an optional symbol. [Example: The production: 

block: 
{   statement-listopt   } 

is shorthand for: 

block: 
{   } 
{   statement-list   } 

and defines a block to consist of an optional statement-list enclosed in “{” and “}” tokens. end example] 

Alternatives are normally listed on separate lines, though in cases where there are many alternatives, the 
phrase “one of” may precede a list of expansions given on a single line. This is simply shorthand for listing 
each of the alternatives on a separate line. [Example: The production: 

real-type-suffix::  one of 
F  f  D  d  M  m 

is shorthand for: 

real-type-suffix:: 
F 

f 

D 

d 

M 

m 

end example] 

All terminal characters are to be understood as the appropriate Unicode character from the range U+0020 
to U+007F, as opposed to any similar-looking characters from other Unicode character ranges. 

7.2.3 Lexical grammar 

The lexical grammar of C# is presented in §7.3, §7.4, and §7.5. The terminal symbols of the lexical grammar 
are the characters of the Unicode character set, and the lexical grammar specifies how characters are 
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combined to form tokens (§7.4), white space (§7.3.4), comments (§7.3.3), and pre-processing directives 
(§7.5). 

Every source file in a C# program shall conform to the input production of the lexical grammar (§7.3.1). 

7.2.4 Syntactic grammar 

The syntactic grammar of C# is presented in the clauses, subclauses, and annexes that follow this 
subclause. The terminal symbols of the syntactic grammar are the tokens defined by the lexical grammar, 
and the syntactic grammar specifies how tokens are combined to form C# programs. 

Every source file in a C# program shall conform to the compilation-unit production (§14.2) of the syntactic 
grammar. 

7.2.5 Grammar ambiguities 

The productions for simple-name (§12.7.3) and member-access (§12.7.5) can give rise to ambiguities in the 
grammar for expressions. [Example: The statement: 

F(G<A, B>(7)); 

could be interpreted as a call to F with two arguments, G < A and B > (7). Alternatively, it could be 
interpreted as a call to F with one argument, which is a call to a generic method G with two type 
arguments and one regular argument. end example] 

If a sequence of tokens can be parsed (in context) as a simple-name (§12.7.3), member-access (§12.7.5), or 
pointer-member-access (§23.6.3) ending with a type-argument-list (§9.4.2), the token immediately 
following the closing > token is examined. If it is one of 

(  )  ]  :  ;  ,  .  ?  ==  != 

then the type-argument-list is retained as part of the simple-name, member-access, or pointer-member-
access and any other possible parse of the sequence of tokens is discarded. Otherwise, the type-argument-
list is not considered part of the simple-name, member-access, or pointer-member-access, even if there is 
no other possible parse of the sequence of tokens. [Note: These rules are not applied when parsing a type-
argument-list in a namespace-or-type-name (§8.8). end note] [Example: The statement: 

F(G<A, B>(7)); 

will, according to this rule, be interpreted as a call to F with one argument, which is a call to a generic 
method G with two type arguments and one regular argument. The statements 

F(G<A, B>7); 
F(G<A, B>>7); 

will each be interpreted as a call to F with two arguments. The statement 

x = F<A> + y; 

will be interpreted as a less-than operator, greater-than operator and unary-plus operator, as if the 
statement had been written x = (F < A) > (+y), instead of as a simple-name with a type-argument-
list followed by a binary-plus operator. In the statement 

x = y is C<T> && z; 

the tokens C<T> are interpreted as a namespace-or-type-name with a type-argument-list due to being on 
the right-hand side of the is operator (§12.11.1). Because C<T> parses as a namespace-or-type-name, not 
a simple-name, member-access, or pointer-member-access, the above rule does not apply, and it is 
considered to have a type-argument-list regardless of the token that follows. end example] 
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7.3 Lexical analysis 

7.3.1 General 

The input production defines the lexical structure of a C# source file. Each source file in a C# program shall 
conform to this lexical grammar production. 

input:: 
input-sectionopt 

input-section:: 
input-section-part 
input-section   input-section-part 

input-section-part:: 
input-elementsopt   new-line 
pp-directive 

input-elements:: 
input-element 
input-elements   input-element 

input-element:: 
whitespace 
comment 
token 

Five basic elements make up the lexical structure of a C# source file: Line terminators (§7.3.2), white space 
(§7.3.4), comments (§7.3.3), tokens (§7.4), and pre-processing directives (§7.5). Of these basic elements, 
only tokens are significant in the syntactic grammar of a C# program (§7.2.4), except in the case of a 
> token being combined with another token to form a single operator (§7.4.6). 

The lexical processing of a C# source file consists of reducing the file into a sequence of tokens that 
becomes the input to the syntactic analysis. Line terminators, white space, and comments can serve to 
separate tokens, and pre-processing directives can cause sections of the source file to be skipped, but 
otherwise these lexical elements have no impact on the syntactic structure of a C# program. 

When several lexical grammar productions match a sequence of characters in a source file, the lexical 
processing always forms the longest possible lexical element. [Example: The character sequence // is 
processed as the beginning of a single-line comment because that lexical element is longer than a single / 
token. end example] 

7.3.2 Line terminators 

Line terminators divide the characters of a C# source file into lines. 

new-line:: 
Carriage return character (U+000D) 
Line feed character (U+000A) 
Carriage return character (U+000D) followed by line feed character (U+000A) 
Next line character (U+0085) 
Line separator character (U+2028) 
Paragraph separator character (U+2029) 

For compatibility with source code editing tools that add end-of-file markers, and to enable a source file to 
be viewed as a sequence of properly terminated lines, the following transformations are applied, in order, 
to every source file in a C# program: 

• If the last character of the source file is a Control-Z character (U+001A), this character is deleted. 
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• A carriage-return character (U+000D) is added to the end of the source file if that source file is non-
empty and if the last character of the source file is not a carriage return (U+000D), a line feed 
(U+000A), a next line character (U+0085), a line separator (U+2028), or a paragraph separator 
(U+2029). [Note: The additional carriage-return allows a program to end in a pp-directive (§7.5) 
that does not have a terminating new-line. end note] 

7.3.3 Comments 

Two forms of comments are supported: delimited comments and single-line comments.  

A delimited comment begins with the characters /* and ends with the characters */. Delimited comments 
can occupy a portion of a line, a single line, or multiple lines. [Example: The example 

/* Hello, world program 
  This program writes “hello, world” to the console 
*/ 
class Hello 
{ 
 static void Main() { 
  System.Console.WriteLine("hello, world"); 
 } 
} 

includes a delimited comment. end example] 

A single-line comment begins with the characters // and extends to the end of the line. [Example: The 
example 

// Hello, world program 
//  This program writes “hello, world” to the console 
// 
class Hello // any name will do for this class 
{ 
 static void Main() { // this method must be named "Main" 
  System.Console.WriteLine("hello, world"); 
 } 
} 

shows several single-line comments. end example] 

comment:: 
single-line-comment 
delimited-comment 

single-line-comment:: 
//   input-charactersopt 

input-characters:: 
input-character 
input-characters   input-character 

input-character:: 
Any Unicode character except a new-line-character 

new-line-character:: 
Carriage return character (U+000D) 
Line feed character (U+000A) 
Next line character (U+0085) 
Line separator character (U+2028) 
Paragraph separator character (U+2029) 

delimited-comment:: 
/*   delimited-comment-textopt   asterisks   / 
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delimited-comment-text:: 
delimited-comment-section 
delimited-comment-text   delimited-comment-section 

delimited-comment-section:: 
/ 
asterisksopt   not-slash-or-asterisk 

asterisks:: 
* 
asterisks   * 

not-slash-or-asterisk:: 
Any Unicode character except / or * 

Comments do not nest. The character sequences /* and */ have no special meaning within a single-line 
comment, and the character sequences // and /* have no special meaning within a delimited comment. 

Comments are not processed within character and string literals. 

[Note: These rules must be interpreted carefully. For instance, in the example below, the delimited 
comment that begins before A ends between B and C().  The reason is that 

// B */ C();  

is not actually a single-line comment, since // has no special meaning within a delimited comment, and so 
*/ does have its usual special meaning in that line. 

Likewise, the delimited comment starting before D ends before E. The reason is that "D */ " is not 
actually a string literal, since it appears inside a delimited comment. 

A useful consequence of /* and */ having no special meaning within a single-line comment is that a block 
of source code lines can be commented out by putting // at the beginning of each line.  In general it does 
not work to put /* before those lines and */ after them, as this does not properly encapsulate delimited 
comments in the block, and in general may completely change the structure of such delimited comments. 

Example code: 

static void Main() { 

  /* A 

  // B */ C(); 

  Console.WriteLine(/* "D */ "E"); 

} 

end note] 

7.3.4 White space 

White space is defined as any character with Unicode class Zs (which includes the space character) as well 
as the horizontal tab character, the vertical tab character, and the form feed character. 

whitespace:: 
whitespace-character 
whitespace   whitespace-character 

whitespace-character:: 
Any character with Unicode class Zs 
Horizontal tab character (U+0009)  
Vertical tab character (U+000B) 
Form feed character (U+000C) 
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7.4 Tokens 

7.4.1 General 

There are several kinds of tokens: identifiers, keywords, literals, operators, and punctuators. White space 
and comments are not tokens, though they act as separators for tokens. 

token:: 
identifier 
keyword 
integer-literal 
real-literal 
character-literal 
string-literal 
operator-or-punctuator 

7.4.2 Unicode character escape sequences 

A Unicode escape sequence represents a Unicode code point. Unicode escape sequences are processed in 
identifiers (§7.4.3), character literals (§7.4.5.5), and regular string literals (§7.4.5.6). A Unicode escape 
sequence is not processed in any other location (for example, to form an operator, punctuator, or 
keyword). 

unicode-escape-sequence:: 
\u   hex-digit   hex-digit   hex-digit   hex-digit 
\U   hex-digit   hex-digit   hex-digit  hex-digit   hex-digit   hex-digit   hex-digit   hex-digit 

A Unicode character escape sequence represents the single Unicode code point formed by the 
hexadecimal number following the “\u” or “\U” characters. Since C# uses a 16-bit encoding of Unicode 
code points in character and string values, a Unicode code point in the range U+10000 to U+10FFFF is 
represented using two Unicode surrogate code units. Unicode code points above U+FFFF are not permitted 
in character literals. Unicode code points above U+10FFFF are invalid and are not supported. 

Multiple translations are not performed. For instance, the string literal “\u005Cu005C” is equivalent to 
“\u005C” rather than “\”. [Note: The Unicode value \u005C is the character “\”. end note] 

[Example: The example 

class Class1 
{ 
 static void Test(bool \u0066) { 
  char c = '\u0066'; 
  if (\u0066) 
   System.Console.WriteLine(c.ToString()); 
 }   
} 

shows several uses of \u0066, which is the escape sequence for the letter “f”. The program is equivalent 
to 

class Class1 
{ 
 static void Test(bool f) { 
  char c = 'f'; 
  if (f) 
   System.Console.WriteLine(c.ToString()); 
 }   
} 

end example] 
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7.4.3 Identifiers 

The rules for identifiers given in this subclause correspond exactly to those recommended by the Unicode 
Standard Annex 15 except that underscore is allowed as an initial character (as is traditional in the 
C programming language), Unicode escape sequences are permitted in identifiers, and the “@” character is 
allowed as a prefix to enable keywords to be used as identifiers.  

identifier:: 
available-identifier 
@   identifier-or-keyword 

available-identifier:: 
An identifier-or-keyword that is not a keyword 

identifier-or-keyword:: 
identifier-start-character   identifier-part-charactersopt 

identifier-start-character:: 
letter-character 
underscore-character 

underscore-character:: 
_ (the underscore character U+005F) 
A unicode-escape-sequence representing the character U+005F 

identifier-part-characters:: 
identifier-part-character 
identifier-part-characters   identifier-part-character 

identifier-part-character:: 
letter-character 
decimal-digit-character 
connecting-character 
combining-character 
formatting-character 

letter-character:: 
A Unicode character of classes Lu, Ll, Lt, Lm, Lo, or Nl  
A unicode-escape-sequence representing a character of classes Lu, Ll, Lt, Lm, Lo, or Nl 

combining-character:: 
A Unicode character of classes Mn or Mc  
A unicode-escape-sequence representing a character of classes Mn or Mc 

decimal-digit-character:: 
A Unicode character of the class Nd  
A unicode-escape-sequence representing a character of the class Nd  

connecting-character::   
A Unicode character of the class Pc  
A unicode-escape-sequence representing a character of the class Pc 

formatting-character::   
A Unicode character of the class Cf  
A unicode-escape-sequence representing a character of the class Cf 

[Note: For information on the Unicode character classes mentioned above, see The Unicode Standard. end 
note] 

[Example: Examples of valid identifiers include “identifier1”, “_identifier2”, and “@if”. end 
example] 
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An identifier in a conforming program shall be in the canonical format defined by Unicode Normalization 
Form C, as defined by Unicode Standard Annex 15. The behavior when encountering an identifier not in 
Normalization Form C is implementation-defined; however, a diagnostic is not required. 

The prefix “@” enables the use of keywords as identifiers, which is useful when interfacing with other 
programming languages. The character @ is not actually part of the identifier, so the identifier might be 
seen in other languages as a normal identifier, without the prefix. An identifier with an @ prefix is called a 
verbatim identifier. [Note: Use of the @ prefix for identifiers that are not keywords is permitted, but 
strongly discouraged as a matter of style. end note] 

[Example: The example: 

class @class 
{ 
 public static void @static(bool @bool) { 
  if (@bool) 
   System.Console.WriteLine("true"); 
  else 
   System.Console.WriteLine("false"); 
 }  
} 

class Class1 
{ 
 static void M() { 
  cl\u0061ss.st\u0061tic(true); 
 } 
} 

defines a class named “class” with a static method named “static” that takes a parameter named 
“bool”. Note that since Unicode escapes are not permitted in keywords, the token “cl\u0061ss” is an 
identifier, and is the same identifier as “@class”. end example] 

Two identifiers are considered the same if they are identical after the following transformations are 
applied, in order: 

• The prefix “@”, if used, is removed. 

• Each unicode-escape-sequence is transformed into its corresponding Unicode character. 

• Any formatting-characters are removed. 

Identifiers containing two consecutive underscore characters (U+005F) are reserved for use by the 
implementation; however, no diagnostic is required if such an identifier is defined. [Note: For example, an 
implementation might provide extended keywords that begin with two underscores. end note] 

7.4.4 Keywords 

A keyword is an identifier-like sequence of characters that is reserved, and cannot be used as an identifier 
except when prefaced by the @ character. 

Full document details: ISO IEC 23270-2018

http://www.avadocuments.com/doc/iso-iec-23270-2018
http://www.avadocuments.com/doc/iso-iec-23270-2018


ISO/IEC 23270:2018(E) 

 

22 ©ISO/IEC 2018 – All rights reserved 

 

keyword:: one of 
abstract  as    base   bool   break 

byte   case   catch   char   checked 

class   const   continue  decimal  default 

delegate  do    double  else   enum 

event   explicit  extern  false   finally 

fixed   float   for   foreach  goto 

if    implicit  in    int   interface 

internal  is    lock   long   namespace 

new   null   object  operator  out 

override  params  private  protected public 

readonly  ref   return  sbyte   sealed 

short   sizeof  stackalloc static  string 

struct  switch  this   throw   true 

try   typeof  uint   ulong   unchecked 

unsafe  ushort  using   virtual  void 

volatile  while 

A contextual keyword is an identifier-like sequence of characters that has special meaning in certain 
contexts, but is not reserved, and can be used as an identifier outside of those contexts as well as when 
prefaced by the @ character. 

contextual-keyword: one of the following identifiers 
add   alias   ascending async   await 

by    descending dynamic  equals  from 

get   global  group   into   join 

let   orderby  partial  remove  select 

set   value   var   where   yield 

In most cases, the syntactic location of contextual keywords is such that they can never be confused with 
ordinary identifier usage. For example, within a property declaration, the “get” and “set” identifiers have 
special meaning (§15.7.3). An identifier other than get or set is never permitted in these locations, so this 
use does not conflict with a use of these words as identifiers.  

In certain cases the grammar is not enough to distinguish contextual keyword usage from identifiers. In all 
such cases it will be specified how to disambiguate between the two. For example, the contextual keyword 
var in implicitly typed local variable declarations (§13.6.2) might conflict with a declared type called var, 
in which case the declared name takes precedence over the use of the identifier as a contextual keyword. 

Another example such disambiguation is the contextual keyword await (§12.8.8.1), which is considered a 
keyword only when inside a method declared async, but can be used as an identifier elsewhere. 

Just as with keywords, contextual keywords can be used as ordinary identifiers by prefixing them with the  
@ character. 

[Note: When used as contextual keywords, these identifiers cannot contain unicode-escape-sequences. 
end note]. 

7.4.5 Literals 

7.4.5.1 General 

A literal (§12.7.2) is a source code representation of a value. 
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literal:: 
boolean-literal 
integer-literal 
real-literal 
character-literal 
string-literal 
null-literal 

7.4.5.2 Boolean literals 

There are two Boolean literal values: true and false. 

boolean-literal:: 
true 

false 

The type of a boolean-literal is bool. 

7.4.5.3 Integer literals 

Integer literals are used to write values of types int, uint, long, and ulong. Integer literals have two 
possible forms: decimal and hexadecimal. 

integer-literal:: 
decimal-integer-literal 
hexadecimal-integer-literal 

decimal-integer-literal:: 
decimal-digits   integer-type-suffixopt 

decimal-digits:: 
decimal-digit 
decimal-digits   decimal-digit 

decimal-digit::  one of 
0  1  2  3  4  5  6  7  8  9 

integer-type-suffix::  one of 
U  u  L  l  UL  Ul  uL  ul  LU  Lu  lU  lu 

hexadecimal-integer-literal:: 
0x   hex-digits   integer-type-suffixopt 
0X   hex-digits   integer-type-suffixopt 

hex-digits:: 
hex-digit 
hex-digits   hex-digit 

hex-digit::  one of 
0  1  2  3  4  5  6  7  8  9  A  B  C  D  E  F  a  b  c  d  e  f 

The type of an integer literal is determined as follows: 

• If the literal has no suffix, it has the first of these types in which its value can be represented: int, 
uint, long, ulong. 

• If the literal is suffixed by U or u, it has the first of these types in which its value can be 
represented: uint, ulong. 

• If the literal is suffixed by L or l, it has the first of these types in which its value can be 
represented: long, ulong. 

• If the literal is suffixed by UL, Ul, uL, ul, LU, Lu, lU, or lu, it is of type ulong. 
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If the value represented by an integer literal is outside the range of the ulong type, a compile-time error 
occurs. 

[Note: As a matter of style, it is suggested that “L” be used instead of “l” when writing literals of type 
long, since it is easy to confuse the letter “l” with the digit “1”. end note] 

To permit the smallest possible int and long values to be written as integer literals, the following two 
rules exist: 

• When an integer-literal representing the value 2147483648 (231) and no integer-type-suffix appears 
as the token immediately following a unary minus operator token (§12.8.3), the result (of both 
tokens) is a constant of type int with the value −2147483648 (−231). In all other situations, such an 
integer-literal is of type uint. 

• When an integer-literal representing the value 9223372036854775808 (263) and no integer-type-
suffix or the integer-type-suffix L or l appears as the token immediately following a unary minus 
operator token (§12.8.3), the result (of both tokens) is a constant of type long with the value 
−9223372036854775808 (−263). In all other situations, such an integer-literal is of type ulong. 

7.4.5.4 Real literals 

Real literals are used to write values of types float, double, and decimal. 

real-literal:: 
decimal-digits   .   decimal-digits   exponent-partopt   real-type-suffixopt 
.   decimal-digits   exponent-partopt   real-type-suffixopt 
decimal-digits   exponent-part   real-type-suffixopt 
decimal-digits   real-type-suffix 

exponent-part:: 
e   signopt   decimal-digits 
E   signopt   decimal-digits 

sign::  one of 
+  - 

real-type-suffix::  one of 
F  f  D  d  M  m 

If no real-type-suffix is specified, the type of the real-literal is double. Otherwise, the real-type-suffix 
determines the type of the real literal, as follows: 

• A real literal suffixed by F or f is of type float. [Example: The literals 1f, 1.5f, 1e10f, and 
123.456F are all of type float. end example] 

• A real literal suffixed by D or d is of type double. [Example: The literals 1d, 1.5d, 1e10d, and 
123.456D are all of type double. end example] 

• A real literal suffixed by M or m is of type decimal. [Example: The literals 1m, 1.5m, 1e10m, and 
123.456M are all of type decimal. end example] This literal is converted to a decimal value by 
taking the exact value, and, if necessary, rounding to the nearest representable value using 
banker's rounding (§9.3.8). Any scale apparent in the literal is preserved unless the value is 
rounded. [Note: Hence, the literal 2.900m will be parsed to form the decimal with sign 0, 
coefficient 2900, and scale 3. end note] 

If the magnitude of the specified literal is too large to be represented in the indicated type, a compile-time 
error occurs. [Note: In particular, a real-literal will never produce a floating-point infinity. A non-zero real-
literal may, however, be rounded to zero. end note] 
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The value of a real literal of type float or double is determined by using the IEC 60559 “round to 
nearest” mode with ties broken to “even” (a value with the least-significant-bit zero), and all digits 
considered significant. 

[Note: In a real literal, decimal digits are always required after the decimal point. For example, 1.3F is a 
real literal but 1.F is not. end note] 

7.4.5.5 Character literals 

A character literal represents a single character, and consists of a character in quotes, as in 'a'. 

character-literal:: 
'   character   ' 

character:: 
single-character 
simple-escape-sequence 
hexadecimal-escape-sequence 
unicode-escape-sequence 

single-character:: 
 Any character except ' (U+0027), \ (U+005C), and new-line-character 

simple-escape-sequence::  one of 
\'  \"  \\  \0  \a  \b  \f  \n  \r  \t  \v 

hexadecimal-escape-sequence:: 
\x   hex-digit   hex-digitopt   hex-digitopt   hex-digitopt 

[Note: A character that follows a backslash character (\) in a character shall be one of the following 
characters: ', ", \, 0, a, b, f, n, r, t, u, U, x, v. Otherwise, a compile-time error occurs. end note] 

[Note: The use of the \x hexadecimal-escape-sequence production can be error-prone and hard to read 
due to the variable number of hexadecimal digits following the \x. For example, in the code: 

string good = "\x9Good text"; 

string bad = "\x9Bad text"; 

it might appear at first that the leading character is the same (U+0009, a tab character) in both strings. In 
fact the second string starts with U+9BAD as all three letters in the word "Bad" are valid hexadecimal digits. 
As a matter of style, it is recommended that \x is avoided in favour of either specific escape sequences (\t 
in this example) or the fixed-length \u escape sequence. end note] 

A hexadecimal escape sequence represents a single Unicode UTF-16 code unit, with the value formed by 
the hexadecimal number following “\x”.  

If the value represented by a character literal is greater than U+FFFF, a compile-time error occurs. 

A Unicode escape sequence (§7.4.2) in a character literal shall be in the range U+0000 to U+FFFF.  

A simple escape sequence represents a Unicode character, as described in the table below. 
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Escape 
sequence 

Character name Unicode code 
point 

\' Single quote U+0027 

\" Double quote U+0022 

\\ Backslash U+005C 

\0 Null U+0000 

\a Alert U+0007 

\b Backspace U+0008 

\f Form feed U+000C 

\n New line U+000A 

\r Carriage return U+000D 

\t Horizontal tab U+0009 

\v Vertical tab U+000B 

 
The type of a character-literal is char. 

7.4.5.6 String literals 

C# supports two forms of string literals: regular string literals and verbatim string literals. A regular string 
literal consists of zero or more characters enclosed in double quotes, as in "hello", and can include both 
simple escape sequences (such as \t for the tab character), and hexadecimal and Unicode escape 
sequences. 

A verbatim string literal consists of an @ character followed by a double-quote character, zero or more 
characters, and a closing double-quote character. [Example: A simple example is @"hello". end example] 
In a verbatim string literal, the characters between the delimiters are interpreted verbatim, with the only 
exception being a quote-escape-sequence, which represents one double-quote character. In particular, 
simple escape sequences, and hexadecimal and Unicode escape sequences are not processed in verbatim 
string literals. A verbatim string literal may span multiple lines. 

string-literal:: 
regular-string-literal 
verbatim-string-literal 

regular-string-literal:: 
"   regular-string-literal-charactersopt   " 

regular-string-literal-characters:: 
regular-string-literal-character 
regular-string-literal-characters   regular-string-literal-character 

regular-string-literal-character:: 
single-regular-string-literal-character 
simple-escape-sequence 
hexadecimal-escape-sequence 
unicode-escape-sequence 

single-regular-string-literal-character:: 
Any character except " (U+0022), \ (U+005C), and new-line-character 
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verbatim-string-literal:: 
@"   verbatim-string-literal-charactersopt   " 

verbatim-string-literal-characters:: 
verbatim-string-literal-character 
verbatim-string-literal-characters   verbatim-string-literal-character 

verbatim-string-literal-character:: 
single-verbatim-string-literal-character 
quote-escape-sequence 

single-verbatim-string-literal-character:: 
Any character except " 

quote-escape-sequence:: 
"" 

[Example: The example 

string a = "Happy birthday, Joel";   // Happy birthday, Joel 
string b = @"Happy birthday, Joel";   // Happy birthday, Joel 

string c = "hello \t world";     // hello   world 
string d = @"hello \t world";     // hello \t world 

string e = "Joe said \"Hello\" to me";  // Joe said "Hello" to me 
string f = @"Joe said ""Hello"" to me"; // Joe said "Hello" to me 

string g = "\\\\server\\share\\file.txt"; // \\server\share\file.txt 
string h = @"\\server\share\file.txt";  // \\server\share\file.txt 

string i = "one\r\ntwo\r\nthree"; 
string j = @"one 
two 
three"; 

shows a variety of string literals. The last string literal, j, is a verbatim string literal that spans multiple 
lines. The characters between the quotation marks, including white space such as new line characters, are 
preserved verbatim, and each pair of double-quote characters is replaced by one such character. end 
example] 

[Note: Any line breaks within verbatim string literals are part of the resulting string. If the exact characters 
used to form line breaks are semantically relevant to an application, any tools that translate line breaks in 
source code to different formats (between "\n" and "\r\n", for example) will change application behavior. 
Developers should be careful in such situations. end note]  

[Note: Since a hexadecimal escape sequence can have a variable number of hex digits, the string literal 
"\x123" contains a single character with hex value 123. To create a string containing the character with 
hex value 12 followed by the character 3, one could write "\x00123" or "\x12" + "3" instead. end 
note] 

The type of a string-literal is string. 

Each string literal does not necessarily result in a new string instance. When two or more string literals that 
are equivalent according to the string equality operator (§12.11.8), appear in the same assembly, these 
string literals refer to the same string instance. [Example: For instance, the output produced by 
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class Test 
{ 
 static void Main() { 
  object a = "hello"; 
  object b = "hello"; 
  System.Console.WriteLine(a == b); 
 } 
} 

is True because the two literals refer to the same string instance. end example] 

7.4.5.7 The null literal 

null-literal:: 
null 

A null-literal represents a null value. It does not have a type, but can be converted to any reference type or 
nullable value type through a null literal conversion (§11.2.6)." 

7.4.6 Operators and punctuators 

There are several kinds of operators and punctuators. Operators are used in expressions to describe 
operations involving one or more operands. [Example: The expression a + b uses the + operator to add 
the two operands a and b. end example] Punctuators are for grouping and separating.  

operator-or-punctuator::  one of 
{  }  [  ]  (  )  .  ,  :  ; 

+  -  *  /  %  &  |  ^  !  ~ 

=  <  >  ?  ??  ::  ++  --  &&  || 

->  ==  !=  <=  >=  +=  -=  *=  /=  %= 

&=  |=  ^=  <<  <<= 

right-shift:: 
>   > 

right-shift-assignment:: 
>  >= 

 

right-shift is made up of the two tokens > and >. Similarly, right-shift-assignment is made up of the two 
tokens > and >=. Unlike other productions in the syntactic grammar, no characters of any kind (not even 
whitespace) are allowed between the two tokens in each of these productions. These productions are 
treated specially in order to enable the correct handling of type-parameter-lists (§15.2.3). [Note: Prior to 
the addition of generics to C#, >> and >>= were both single tokens. However, the syntax for generics uses 
the < and > characters to delimit type parameters and type arguments. It is often desirable to use nested 
constructed types, such as List<Dictionary<string, int>>. Rather than requiring the programmer 
to separate the > and > by a space, the definition of the two operator-or-punctuators was changed. end 
note] 

7.5 Pre-processing directives 

7.5.1 General 

The pre-processing directives provide the ability to skip conditionally sections of source files, to report 
error and warning conditions, and to delineate distinct regions of source code. [Note: The term “pre-
processing directives” is used only for consistency with the C and C++ programming languages. In C#, there 
is no separate pre-processing step; pre-processing directives are processed as part of the lexical analysis 
phase. end note]  

Full document details: ISO IEC 23270-2018
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