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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further mainten
described in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeedg
different types of ISO documents should be noted. This document was drafted in accOrdance
edlitorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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For an explanation of the voluntary nature of standardsy.the meaning of 1SO specific tg

tention is drawn to the possibility that some of the elements of this docu ent may be the s
itent rights. ISO shall not be held responsible for identifying any or all sych patent rights. I
y patent rights identified during the development of the document wilbfzé]n the Introductic
the ISO list of patent declarations received (see Www.iso.org/paten‘ts).“

hy trade name used in this document is information given for the\convenience of users and
nstitute an endorsement. o

pressions related to conformity assessment, as well:as' information about ISO's adheren
orld Trade Organization (WTO) principles in the Teohnlcal Barriers to Trade (TBT), see
g /iso/foreword.html.

dd
T

T

his document was prepared by Technical Gommittee ISO/TC 154, Processes, data elem
cuments in commerce, industry and administration.

his first edition of ISO 8601-1, together with ISO 8601-2, cancels and replaces ISO 8601:20
is been technically revised.

he main changes compared to [SO-8601:2004 are as follows:
conversion of the contentias Part 1 with the Part title “Basic rules” due to the addition o

Part 2 “Extensions” of ISO 8601;

o
N\

update of te»rrifs‘ and definitions:
),

“timepoint” is now “time”;

— . “ocal time” is now “local time of day”;

replacement of the term “midnight” with “beginning of day”, disallowing the value “24” for

ance are
d for the
with the

ubject of
Details of
n and/or

does not

rms and
re to the
[WWW.iso

ents and

4, which

[ another

hour;

=~ added definition for “time of day” and “local time scale”;

— updated definitions for “standard time of day”, “local time of day” and “UTC of day” to rely on

“time of day”;
— combined two “day” terms in different domains for consistency;

— change of the representation of “leap seconds”;

— clarification of “calendar day” expressions intended to mean “calendar day of week” (etc.);

A

©

contains in Clause 5 the “repeat rules for recurring time intervals”.

list of all parts in the ISO 8601 series can be found on the ISO website.
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amendment of the recurring time interval (3.1.1.11) to provide a link to ISO 8601-2:2019 which
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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

The purpose of this document is to provide a standard set of date and time format representations
for information interchange, in order to minimize the risk of misinterpretation, confusion and their
consequences.

This document specifies a set of date and time format representations utilizing numbers, alphabets and
symbols defined in ISO/IEC 646. These representations are meant to be both human recognizable and
machine readable.

T
re

his document retains the most commonly used expressions for date and time of day’xs
presentations from earlier International Standards in the field, including earlier editions of

and its predecessors.

nd their
[SO 8601

©
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INTERNATIONAL STANDARD ISO 8601-1:2019(E)

Date and time — Representations for information
interchange —

Part 1:
Basic rules

1{ Scope )

-

This document specifies representations of dates of the Gregorian calendar and\times basgd on the
24-hour clock, as well as composite elements of them, as character strings for use in infprmation
interchange. It is also applicable for representing times and time shifts bas g?)n Coordinated VUniversal
Time (UTC). (\

This document excludes the representation of date elements from no}}-Gregorlan calendars|or times
not from the 24-hour clock. This document does not address character encoding of represg¢ntations

specified in this document. Q)

2| Normative references

. . . o
There are no normative references in this document,. ™~

3| Terms, definitions and symbols

3|1 Terms and definitions
For the purposes of this document;the following terms and definitions apply.
[0 and IEC maintain termmgloglcal databases for use in standardization at the following addfesses:

— ISO Online browsing p‘latform available at https://www.iso.org/obp

" 4
7\

— IEC Electropediazavailable at http://www.electropedia.org/

C

3/1.1 Basic contepts

31.1.1
date
time 3X1.1.2) on the calendar (3.1.1.18) time scale (3.1.1.5)

NA.1A. 4 L £ £ A4 3 1.. 1 L g doro D 41 3 71 mH Ldaota (O 1 3 OO Le J ot 3129
ULL 1 LU UIILL _y. GUIIIITIVIT TUT IS UT UdlU IIICIUUCT CHITrivuur uucLc LJ.L.L.I ), Ururrmur uucc \_J..L.L“UJ Ul WCCRAN UULT ' YN .

3.1.1.2
time
mark attributed to an instant (3.1.1.3) or a time interval (3.1.1.6) on a specified time scale (3.1.1.5)

Note 1 to entry: The term “time” is often used in common language. However, it should only be used if the meaning
is clearly visible from the context.

Note 2 to entry: On a time scale consisting of successive time intervals, such as a clock (3.1.1.9) or calendar
(3.1.1.18), distinct instants may be expressed by the same time.

Note 3 to entry: This definition corresponds with the definition of the term “date” in IEC 60050-113:2011,
113-01-12.

© IS0 2019 - All rights reserved 1
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3.1.1.3
instant
point on the time axis (3.1.1.4)

Note 1 to entry: An instantaneous event occurs at a specific instant.

[SOURCE: IEC 60050-113:2011, 113-01-08]

3.1.14
time aXlS

Note 1 tojentry: According to the theory of special relativity, the time axis depends on the choice of B 'spatial
referencelframe. o

Note 2 tolentry: In IEC 60050-113:2011, 113-01-03, time according to the space-time model ispdefined to be the
one-dimehsional subspace of space-time, locally orthogonal to space. N

[SOURCE: IEC 60050-113:2011, 113-01-07, modified — The words “according t«oSET{e space-time” haye
been added; the phrase “special theory of relativity” has been changed to “th€gry of special relativity”
for clarity; Note 2 to entry has been added.] oM

N\

4
~

3.1.1.5 O

time scalle X

system df ordered marks which can be attributed to instants (3. {. 3) on the time axis (3.1.1.4), ohe
instant being chosen as the origin .

>
Note 1 to pntry: A time scale may amongst others be chosen as: '

— conti[:uous, e.g. international atomic time (TAI) (see IEE60050-713:1998, 713-05-18);

— contipuous with discontinuities, e.g. UTC (3.1.1.12 12) due to leap seconds (3.1.1.24), standard time (3.1.1.14) djie
to sujnmer time and winter time;

— succgssive steps, e.g. calendars (3.1.1.18),‘where the time axis (3.1.1.4) is split up into a succession |of
consg¢cutive time intervals (3.1.1.6) and the same mark is attributed to all instants of each time interval;

— discrete, e.g. in digital techniques.\?.‘

[SOURCE: IEC 60050-113:2011, 113-01-11, modified — The words “amongst others” in Note 1 to entfy
have beep added; NOTEs 2 and 3 have been deleted.]

3.1.1.6 PR
time inte¢rval Y
part of the time axis{3.1.1.4) limited by two instants (3.1.1.3) and, unless otherwise stated, the limiting

instants themselves

[SOURCEH: IEC'60050-113:2011, 113-01-10, modified — The words “and, unless otherwise stated, the
limiting jnstants themselves” have been added; the NOTEs have been deleted.]

3.1.1.7
time scale unit
unit of measurement of a duration (3.1.1.8)

EXAMPLE1 Calendar year, calendar month and calendar day are time scale units of the Gregorian calendar.

EXAMPLE 2 Clock hour, clock minutes and clock seconds are time scale units of the 24-hour clock.

2 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=a6c8ab2f60dbbabfff42741d86c7413f

ISO 8601-1:2019(E)

3.1.1.8

duration

non-negative quantity of time equal to the difference between the final and initial instants (3.1.1.3) of a
time interval (3.1.1.6)

Note 1 to entry: The duration is one of the base quantities in the International System of Quantities (ISQ) on
which the International System of Units (SI) is based. The term “time” instead of “duration” is often used in this
context and also for an infinitesimal duration.

Note 2 to entry: For the term “duration”, expressions such as “time” or “time interval” are often used, but the

terms ‘i’
CpTTT CTIIITe

cdnfusion with the concept of “time interval”.

icnat racamimandad 10 thic canca and tha tarmy ‘i dntarual” ic donracqatad 10 thic canc to avoid
IS-HoetFecoenae e+t SeRseahae—+ter—tHRe-Hhtervar—S-aeprecate e+ 55e+

P

Note 3 to entry: The exact duration of a time scale unit (3.1.1.7) depends on the time scale (811:1.5)[used. For
edample, the durations of a year, month, week, day, hour or minute, may depend on when they ofcur [in a
Grtegorian calendar (3.1.1.19), a calendar month (3.1.2.19) can have a duration of 28, 29, 30, or\31 days; irfa 24-hour
clpck (3.1.1.10), a clock minute (3.1.2.4) can have a duration of 59, 60, or 61 seconds, etc.]. Therefore,|the exact
dyration can only be evaluated if the exact duration of each is known. N

€

Note 4 to entry: This definition is closely related to NOTE 1 of the termlnologlc/a.ﬁentry “duration” in IEC 60050-
113:2011, 113-01-13.

3{1.1.9 \
clock (@)
tie scale (3.1.1.5) suited for intra-day time measurements <

/

EXAMPLE The 24-hour clock (3.1.1.10) is a type of clock.

)

Note 1 to entry: clock second (3.1.2.2), clock minute (3. .2 )' and clock hour (3.1.2.6) are often time §cale units
(3.1.1.7) included in a clock.

3/1.1.10
24-hour clock
clpck (3.1.1.9) that subdivides a calendar.day (3.1.2.11) into 24 clock hours (3.1.2.6)

Note 1 to entry: UTC (3.1.1.12) forms the‘basis of today’s 24-hour clocks and is used in this document af a type of
24-hour clock, as described in 4.2.3.

3/1.1.11 L Q
r¢curring time interval -
sgries of consecutive tlmeqntervals (3.1.1.6) of identical duration (3.1.1.8)

Note 1 to entry: If the‘dﬁratlon of the time intervals is measured in calendar (3.1.1.18) entities, the duration of
eqch time interval-dépends on the calendar dates (3.1.2.7) of its start and end.

Note 2 to entry®If the starting instants (3.1.1.3) of time intervals are repeated according to a set of|rules, the
ppeat rulésfor recurring time intervals” in ISO 8601-2:2019, Clause 5 apply.

—

3/1.142

Cho

Coordimated-Ymiversal Time
time scale (3.1.1.5) with the same rate as International Atomic Time (TAI), but differing from TAI only
by an integral number of seconds (3.1.2.1)

Note 1 to entry: UTC is the time standard commonly used across the world from which local time is derived.

Note 2 to entry: UTC is produced by the Bureau International des Poids et Mesures (BIPM), i.e. the International
Bureau of Weights and Measures.

Note 3 to entry: TAI is a continuous time scale produced by the BIPM based on the best realizations of the

SI second. TAI is a realization of Terrestrial Time (TT) with the same rate as that of TT, as defined by the
International Astronomical Union Resolution B1.9 (2000).

© IS0 2019 - All rights reserved 3
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[SOURCE: BIPM Recommendation CCTF 3 (2017), modified — The definition of TAI has been included as
Note 3 to entry.]

3.1.1.13
UTC of day

time of day (3.1.1.16) in UTC (3.1.1.12)

3.1.1.14

standard time
time scale (3.1.1.5) derived from UTC (3.1.1.12), by a time shift (3.1.1.25) established in a given location
by the competent authority

P

EXAMPLH1 Some standard times do not vary within a year, such as US Eastern Standard Time (EST), US
Eastern Diaylight Time (EDT), Australia Western Standard Time (AWST), China Standard Time (CSTL Hang Kohg
Standard [lime (HKT), Korea Standard Time (KST) and Japanese Standard Time (JST).

EXAMPLH2  Some standard times vary within a year, such as US Eastern Time (ET) and Australian Central
Standard [Time (ACST). N

€

Note 1 to entry: The time shift of a standard time may vary in the course of a year, such a(s&&h.e to daylight saving

w

[SOURCE: IEC 60050-113:2011, 113-01-17, modified — The original NOTE has'béen deleted; EXAMPLH 1
and 2 ang@l Note 1 to entry has been added.]

4
~

\)

3.1.1.15 \:

local tinje scale

locally-applicable time scale (3.1.1.5) such as standard time (3.1.1.14 14) or a non-UTC (3.1.1.12) bas¢

time scale >

d

3.1.1.16
time of day
time (3.1)1.2) occurring within a calendar day (3.1.2:14)

Note 1 to|entry: Generally, time of day relates to the“duration (3.1.1.8) elapsed after the beginning of the day.
However, [this correlation breaks when changes occur in the time scale (3.1.1.5) that applies to the time of day,
such as time shifts (3.1.1.25) and leap seconds(3.3:1.24).

Note 2 to entry: This definition corregpohds closely with the definition of “clock time” given in IEC 60050-
113:2011,|113-01-18, except that the goneepts of duration and time scale are not used in this definition.

A

3.1.1.17 A
local time of day
time of dgy (3.1.1.16) in a Iacal time scale (3.1.1.15)

N\

3.1.1.18 ~d
calenday
time scalg (3.1.1.5)that uses the time scale unit (3.1.1.7) of calendar day (3.1.2.11) as its basic unit

EXAMPLH The Gregorian calendar (3.1.1.19) is a type of calendar.

Note 1 to entry: calendar month (3.1.2.19) and calendar year (3.1.2.21) are time scale units often included in a
calendar.

3.1.1.19

Gregorian calendar

calendar (3.1.1.18) in general use that defines a calendar year (3.1.2.21) that closely approximates the
tropical year

Note 1 to entry: In this document the term “Gregorian calendar” is used to refer to the time scale (3.1.1.5)
described in 4.2.1.

4 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=a6c8ab2f60dbbabfff42741d86c7413f

3

ISO 8601-1:2019(E)

1.1.20

common year
calendar year (3.1.2.21) in the Gregorian calendar (3.1.1.19) that has 365 calendar days (3.1.2.11)

3

1.1.21

leap year
calendar year (3.1.2.21) in the Gregorian calendar (3.1.1.19) that has 366 calendar days (3.1.2.11)

Note 1 to entry: A leap year is a calendar year whose year number is divisible by four and is not a centennial year

(3.1.1.22), or a centennial year whose year number is divisible by four hundred.

311.1.22 + C
c¢ntennial year )
cqlendar year (3.1.2.21) in the Gregorian calendar (3.1.1.19) whose year number is lelSlble
rgmainder by one hundred \

31.1.23 N

wieek calendar ~N\

cqlendar (3.1.1.18) based on an unbounded series of contiguous calen a(\Weeks (3.1.2.16)

th
aq
T
of

N
off

N
b

N

3
le

W
N

N
sd
le

ng
3

ti
Cq

e time scale unit (3.1.1.7) of calendar week as its basic unit to represént a calendar year (
cording to the rule that the first calendar week of a calendar yedris the week including
rsday of that year, and that the last one is the week immediately-preceding the first calen
the next calendar year Q)

te 1 to entry: This rule is based on the principle that a week belengs to the calendar year to which th
its calendar days (3.1.2.11) belong.

bte 2 to entry: In the week calendar, calendar days of the First and last calendar week of a calendar
long to the previous and the next calendar year respectively in the Gregorian calendar (3.1.1.19).

te 3 to entry: The week calendar is described in-4:2.2.

1.1.24
ap second

intentional time step of one second (3 1.2.1) to adjust UTC (3.1.1.12) to ensure appropriate ag

ith UT1, a time scale (3.1.1.5) based on the rotation of the Earth
te 1 to entry: See also ITU-R $§460-6.
bte 2 to entry: An 1nserted second is called a positive leap second and an omitted second is called a neg

cond. A positive leap §edond is inserted after [23:59:597] and can be represented as [23:59:60Z]. 4
hp second is ach1eved.°by the omission of [23:59:59Z]. Insertion or omission takes place as determir

International Earth*Rotation and Reference Systems Service (IERS), normally on 30 June or 31 Decemn

cessary on 31 @arch or 30 September.

1.1.25
me shift
nstant duration (3.1.1.8) difference between times (3.1.1.2) of two time scales (3.1.1.5)

without

hat uses
B.1.2.21),
the first
Har week

P majority

year may

rreement

ative leap
\ negative
ed by the
ber, but if

3.

3

1.2 Time and date units

1.2.1

second
base unit of duration (3.1.1.8) measurement in the International System of Units (SI)

Note 1 to entry: Second is as defined by the CGPM (Conférence générale des poids et mesures, General Conference
on Weights and Measures) on the proposal of the CIPM (Comité international des poids et mesures, International
Committee of Weights and Measures).

Note 2 to entry: See also ISO 80000-3.

©
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3.1.2.2

clock second
time scale unit (3.1.1.7) whose duration (3.1.1.8) is one second (3.1.2.1).

Note 1 to entry: Clock second is in common parlance often referred to as second, however in this document clock
second and second have different definitions.

3.1.2.3
minute
duration

Note 1 to

Note 2 to
second (3.

3.1.2.4

(3.1.1.8) of 60 seconds (3.1.2.1)

bntry: See also ISO 80000-3.

1.1.24).

clock minute

time scal

Note 1 to

minute arjd minute have different definitions.

3.1.2.5
hour
duration

Note 1 to

3.1.2.6
clock ho
time scal

Note 1 to
and hour

3.1.2.7

(3.1.1.8) of 60 minutes (3.1.2.3)

bntry: See also ISO 80000-3.

ur

have different definitions.

calendar date

particuld
(3.1.2.19]

3.1.2.8

ordinal gate Cy
r calendar da)((S.f.Z.ll) represented by its calendar year (3.1.2.21) and its calendar day of yepr

particuld
(3.1.2.14]

3.1.29
week da

particular calendar day (3 1.2.11) represented by the calendaryear (3.1.2. 21) to which its calendar wegk
2

(3.1.2.16H

3.1.2.10
day
duration

and its calendar day ofimgnth (3.1.2.13)

<)
~

te

£2 1

C
\

b unit (3.1.1.7) whose duration (3.1.1.8) is one minute (3.1.2.3) N\

(\:\\

b unit (3.1.1.7) whose duration (3.1.1.8) is on€hour (3.1.2.5)

N

4.2 149

N

entry: The duration of a minute is 60 seconds except if modified by the insertion or deletlon of a leqip

A\

bntry: Clock hour is in common parlance often referred to as hour, however in this document clock hopir

r calendar day (3.1.2.11 11)\represented by its calendar year (3.1.2.21), its calendar month

entry: Clock minute is in common parlance often referred to as minute, however in this document clofk

4
UClUllgb, ll,b LUICIIUUI WCCI‘ Uj Jyeur (o.1.4.17

(3.1.1.8) of a calendar day (3.1.2.11)

LAY
7] auu ll.b Lul(illuul uu_y Uj WCCK LD L.4.14)

Note 1 to entry: The term “day” applies also to the duration of any time interval (3.1.1.6) which starts at a certain

time of day (3.1.1.16) on a certain calendar day and ends at the same time of day on the next calendar day.

Note 2 to

entry: See also ISO 80000-3.
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3.1.2.11

calendar day

time scale unit (3.1.1.7) starting at the beginning of the day and ending with the beginning of the next
day, the latter being the starting instant (3.1.1.3) of the next calendar day

Note 1 to entry: Calendar day is in common parlance often referred to as day, however in this document calendar
day and day have different definitions.

Note 2 to entry: The duration (3.1.1.8) of a calendar day using the 24-hour clock (3.1.1.10) is 24 hours (3.1.2.5);
except if modified by

— the insertion or deletion of leap seconds (3.1.1.24), by decision of the IERS, or C

— the insertion or deletion of other time intervals, as may be prescribed by local authorltles to alter the time
scale (3.1.1.5) of local time. ,

\ \

calendar day of week .

iy amongst the sequence of week calendar (3.1.1.23) days, namely, Mahday, Tuesday, W¢dnesday,

3(1.2.12
d
Thursday, Friday, Saturday or Sunday >
N
3

te 1 to entry: The week calendar is defined in 4.2.2. Ay

1.2.13 o
cdlendar day of month X
otdinal number of a calendar day (3.1.2.11) within a calendarnonth (3.1.2.19)

3/1.2.14 > \
calendar day of year
otdinal number of a calendar day (3.1.2.11) withina calendar year (3.1.2.21)

3{1.2.15
week
dyration (3.1.1.8) of a calendar week (3.1:2:16)

Note 1 to entry: The term “week” applies also to the duration of any time interval (3.1.1.6) which dtarts at a
cdrtain time of day (3.1.1.16) at a certdin calendar day (3.1.2.11) and ends at the same time of day af| the same
cdlendar day of the next calendeg:;week.
N\
3{1.2.16 )
calendar week N

tifne scale unit (3.1.1¢Z}-of seven calendar days (3.1.2.11) which begins on Monday and ends on Sunday,
agcording to the wagk calendar (3.1.1.23)

3{1.2.17 >
calendar week of year

ordinal atumber of a calendar week (3.1.2.16) within a calendar year (3.1.2.21) of the week|calendar
(3.1.123)

31218

month
duration (3.1.1.8) of a calendar month (3.1.2.19)

Note 1 to entry: The term “month” applies also to the duration of any time interval (3.1.1.6) which starts at a
certain time of day (3.1.1.16) at a certain calendar day (3.1.2.11) of the calendar month and ends at the same time
of day at the same calendar day of the next calendar month, if it exists.

Note 2 to entry: In certain applications a month is considered as a duration of 30 calendar days.
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3.1.2.19

calendar month

time scale unit (3.1.1.7) resulting from a defined division of a calendar year (3.1.2.21), each containing a
specific number of calendar days (3.1.2.11)

Note 1 to entry: A calendar month is in common parlance often referred to as month, however in this document
calendar month and month have different definitions.

3.1.2.20
year
duration (3=t=t8yof acuferdur yeur(3-1-2-21j >

Note 1 tolentry: In the Gregorian calendar (3.1.1.19), a year has 365 or 366 days. The duration is 366 days If the
correspoifding time interval (3.1.1.6) begins February 28 or earlier in a leap year (3.1.1.21) or March 2.orlater|in
a year imiediately preceding a leap year. If the interval begins February 29 (on a leap year), or March 1'of a yepr
preceding a leap year, the end date has to be agreed on. Otherwise the duration is 365 days.

N
Note 2 to entry: The term “year” applies also to the duration of any time interval (3.1.1.6) whith starts at a certain
time of day (3.1.1.16) at a certain calendar date (3.1.2.7) of the calendar year and ends at, the same time of day|at
the same falendar date of the next calendar year with the exception noted in Note 1 to eh&tr

3.1.2.21 ~

calendar year R

time scalg unit (3.1.1.7) defined by the calendar (3.1.1.18) system s

3.1.2.22 %

decade .

time scalp unit (3.1.1.7) of 10 calendar years (3.1.2.21), beginning with a year whose year number |[is
divisible without remainder by ten )

Note 1 to entry: Decade is also used to refer to an arbitrary'duration (3.1.1.8) of 10 years, however decade is njot
used as sych in this document.

3.1.2.23
century
time scalg unit (3.1.1.7) of 100 calendar years (3.1.2.21) duration (3.1.1.8), beginning with a year whoge
year nunjber is divisible without remaindér by 100

"\
EXAMPLH The 19th century coversjthe years 1800 through 1899.

Note 1 to fentry: Century is also \1:15~ed'to refer to an arbitrary duration of 100 years, however century is not us¢d
as such infthis document.

~

N
-

N\ 4
3.1.3 Representatia’gs and formats

3.1.31
date and time expression
expression indicating a time (3.1.1.2), time interval (3.1.1.6) or recurring time interval (3.1.1.11)

EXAMPL
Gregorian calendar (3 1. 1 19).

3.1.3.2
date and time representation
representation of the format of one or more date and time expressions (3.1.3.1)

EXAMPLE [date] is a date and time representation that can be expanded as [year][month][day], which

itself can be expanded into [YYYY][MM][DD]; ‘20180801’ is a date and time expression that conforms to this
representation.
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3.1.3.3
time scale component

representation of a time scale unit (3.1.1.7) within a date and time expression (3.1.3.1) or representation
(3.1.3.2)

EXAMPLE 1 calendar year (3.1.2.21), calendar month (3.1.2.19), calendar day (3.1.2.11), clock hour (3.1.2.6),
clock minute (3.1.2.4), clock second (3.1.2.2) are time scale components of a complete representation (3.1.3.6).

EXAMPLE 2 The calendar year time scale component is considered of a higher order than the calendar month
time scale component, which is in turn of a higher order than the calendar day time scale component.

Note 1 to entry: A time scale component is considered of a higher order of another, if the timecscple unit it
represents has a strictly larger time interval (3.1.1.6) than that of another; the latter time scajeeonjponent is
therefore considered to be of a lower order. C

-

N¢te 2 to entry: Common usage of this term often omits the leading phrase “time scale”, stich as repr¢senting a
“tjme scale component calendar year” by just “calendar year component”. This usage is deemed accepfed in this
d¢cument. R \

1.?.4 h:\"
ISIC format .

te and time representation (3.1.3.2) that does not include separatorsbetween its time scale components
(4.1.3.3)

3/1.3.5 ¢
extended format )

extension of the basic format (3.1.3.4) that includes separators between its time scale cojnponents
(4.1.3.3) >

3/1.3.6

complete representation

dqte and time representation (3.1.3.2) that includes all the time scale components (3.1.3.3) agsociated
ith the expression (3.1.3.1)

QAT W

4
~

OV

311.3.7

r¢presentation with reduced precision
alpbreviation of a date and time représentation (3.1.3.2) by omission of lower order time scale components
(3.1.3.3) W

N\
3/1.3.8 O
r¢presentation with dec1mal fraction
expansion of a date‘dnd time representation (3.1.3.2) by addition of a decimal fraction to the lowest
ofder time scale cgmponent (3.1.3.3)

\‘
31.3.9
decimal sigh
character used in a representation with decimal fraction (3.1.3.8) to separate the integer part(from the
d¢cimal fraction of a number

Nofte T to entry: The representations of the decimal signs [period or comma) and their usage rules are specified
in ISO 80000-1.

3.1.3.10

expanded representation

expansion of a date and time representation (3.1.3.2) to allow identification of calendar dates (3.1.2.7)
where the ordinal number identifying the calendar year (3.1.2.21) exceeds four digits

© IS0 2019 - All rights reserved 9


https://standardsiso.com/api/?name=a6c8ab2f60dbbabfff42741d86c7413f

ISO 8601-1:2019(E)

3.2 Symbols

3.2.1 General

Representations and expressions specified in this document make use of the symbols listed in 3.2.2

through 3.2.6.

Representations (also referred to as “format representations”) give rise to expressions for dates, times,
intervals and recurring intervals.

EXAMPLHT [YYYY]is a format representation for a calendar year, where each Y is to be replaced by a smg

digit crea

02-10’ wh

ing an expression, for example ‘1985’".

EXAMPLH 2  The date and time representation [YYYY][*“-"][MM][“-"][DD] gives rise to the expresswn ’200
fich identifies 10 February 2003. \\
y separate date and time representations from the text, punctuation markssand associats

To clearl
symbols
and repr

— single quotation marks enclose expressions (for example ‘1985’); in somé, cases they are omitted

refle

— all iy
brac

EXAN
and |

— when double quotations marks enclose a string within a representation, that string is literal and

beco,

EXAN
mear

Quotatio
omitted i

All chara
repertoir
of a char
“hyphen-

The char

3.22 7

The follo

year
month
week
day
dayk

dayo

10

ised to describe them, the following symbols are used to demarcate boundahies of expressio
bsentations in this document: (;'

ct the actualities of the examples; they are omitted in Clause 5; _

dividual tokens that are part of a representation are contaméd between the open and clo
ket symbols (“[“ and “]”); )

/

IPLE 3 For the date and time representation [YYYY][“ "].[MM][" "1[DD], [YYYY], [“-"], [MM], [“-
DD] are individual tokens enclosed by brackets.

mes part of any expression of that representation.

IPLE4  The representation [i][“Y”] represents a positive integer followed by the symbol “Y”. ‘12
ing “12 years” is an expression of that representation.

h marks and brackets are not part’of the expression or representation itself and shall 1
n implementation.

cters used in date and tinie expressions and representations are part of the ISO/IEC 64
e, except for “hyphen’ S
acter repert01re based ¢ on ISO/IEC 646, “hyphen” and “minus” should be both mapped on
minus”. )

\ -

-

hcter “space” gha)ll'not be used in the expressions.

ime scale)component symbols

ving time scale component symbols are in implied form, for the representation of date and tim

sminus” and “plus-minus”. In an environment where use is magle

le

fo

1,

Y:

pe

L6

Lo

time scale component calendar year

time scale component calendar month

time scale component calendar week of year
time scale component calendar day of month
time scale component calendar day of week

time scale component calendar day of year
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hour time scale component clock hour

min time scale component clock minute

sec time scale component clock second

dec time scale component decade

cent time scale component century

c®y) Tifiie scale cComponent ¢ extended to accept a [iXed-point number, with X digits in tng deci-
mal part and y digits in the fractional part; for example, [year(6,0)] represents a.yepr time
scale component that accepts 6 digits for year; [min(2,3)] represents a minute-fime{scale
component that accepts 2 digits in the decimal part and 3 digits in the fractlon part, sepa-
rated by a decimal sign

N

NOTE If y is omitted it is assumed to be zero. Thus [year(6)] means t{le same as [year(p,0)].

3]2.3 Composite component symbols ) ”:\

date the composite time scale components for the complete representatlon of a date as deter-
mined in 5.2.2.1 a) Q)

dateX the composite time scale components for the complete representation of a date as deter-
mined in 5.2.2.1 b)

odlate the composite time scale components for; the complete representation of an ordinal date of
year as determined in 5.2.3.1 a)

oflateX  the composite time scale componefts for the complete representation of an ordinal date of
year as determined in 5.2.3.1 b)

wdate the composite time scale components for the complete representation of a week date as
determined in 5.2.4.1 a)

wdateX  the composite time'scale components for the complete representation of a week dafe as
determined in 5:2*.4.1 b)

shift the composite time scale component for time shift in basic form with hours and mihutes, as
determinedin 4.3.13 a)

shiftH the q’()rhposite time scale component for time shift in basic hourly form, as determiped in
4343 b)

shiftX the composite time scale component for time shift in extended form, as determined in
4.3.13 ¢)

tihre the compositetime scate compoirents forthe Luulplctt representation of atinreofd ay as
determined in 5.3.1.2 a)

timeX the composite time scale components for the complete representation of a time of day as
determined in 5.3.1.2 b)

duration the composite time scale units for the representation of a duration as determined in

5.5.2.2 a)and b)

3.2.4 Symbols used in place of digits or signs

These symbols are used to represent characters in the date and time representations. They are used in
representations only, and are replaced by one or more characters, as described, in expressions:
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a digit used in the time scale component “calendar year”

a digit used in the time scale component “calendar month”
a digit used in the time scale component “calendar day”

a digit used in the time scale component “decade”

a digit used in the time scale component “century”

= £ o m o =z <

3
O

S a fligit used in the time scale component “clock second”
n a positive integer, may be left absent to signify an unbounded value h:\\'

i a positive integer A

1+
e8]

325 D

These symbols are used to represent designators in the dateand time expressions:

“H” tl'le hours designator, following a data element wthich represents the number of hours in a durg
n expression

ti

“M” tT months or minutes designator, follpWing a data element which represents the number of
m|

N

uPn t

N

“R”  thle recurring ti-[ile\ interval designator

“S”  the secondSdesignator, following a data element which represents the number of seconds in a
durationsexpression

“T” tqe time designator, which indicates

a fligit used in the time scale component calendar week
a fligit used in the time scale component “clock hour” ~C

Higit used in the time scale component “clock minute”

blus sign [“+”] to represent a positive value or zero (the plus sig{lzshall not be omitted), or a
mijinus sign [“-”] otherwise

e]pressions because the time pg:l:’cion of a duration statement is preceded by the character “T".

e duration designatog,\ﬁféceding the component which represents the duration

«,n

/
4
\
/

esignator symbols

)

»

nths or minutes in a duration expréssion

TE Although “M” can be used to designate months or minutes, its meaning is unambiguous [in

TE The use of.thé‘character “P” is based on the historical use of the term “period” for duration.

-

the start of the representation of local time of day to designate local time of day expressions
as such;

the start of the representation of the time of day in date and time of day expressions;

the start of the representation of the number of hours, minutes or seconds in expressions of
duration

“Y”  theyears designator, following a data element which represents the number of years in a dura-
tion expression

12
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“W”  the week designator, following a data element which represents the ordinal number of a calen-
dar week within the calendar year

“Z”  the UTC designator, added to the end of a time representation to indicate that a time of day is
represented as UTC of day

NOTE The use of character “Z” comes from its commonly known relationship with the “zero
meridian”, and its usage in the military and navigation as “Zulu time” which was inherited from GMT
(Greenwich Mean Time).

Pl the representation of character "X according to the textual representation of x in the[[SO/
[EC 646 repertoire !

3]2.6 Separator symbols

I date and time expressions and date and time representations, the followingrcharacters arg used as
sgparators. N

€
-t
-

“-I (hyphen) the “-” hyphen character, in extended format, separatesrt'he time scale compoEents

for “year” and “month”, “year” and “week”, “year” and “day”, “month” and “dafy”, and

“week” and “day”.

4
~

o n L] \ ) .
:1 (colon) the “:” colon character, in extended format, s€parates the time scale components for
“hour” and “minute”, and “minute” and “second”.

“/I' (solidus) the “/” solidus character separates starf:and end times in the representation pf a time
interval, as well as the symbol ‘R’ from the remainder of a recurring time int¢rval
representation. )

NOTE A solidus may be replaced with a double hyphen [“--"] by mutual agreenjent of the
communicating partners.

“| (period), "  the “.” period and “,” sbmma characters are decimal sign used to separate the|integer

(domma) part from the decimal fraction of a number.

4| Fundamental pringiples

4{1 Basicrules _()
“)

This document gives a set of rules for the representation of
\ J

— dates and fimes,

— date-and time intervals, and

— creeurring intervals.

Both accurate and approximate representations can be identified by means of unique and unambiguous
expressions specifying the relevant dates, times of day and durations. The degree of precision required
and obtainable can be varied by including or deleting the appropriate time scale components (such as
seconds).

The decreasing order of time scale components, left-to-right, is common to these representations.
4.2 Time scales

4.2.1 The Gregorian calendar

This document uses the Gregorian calendar for the identification of calendar days.
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The Gregorian calendar provides a time scale consisting of a series of contiguous calendar years, each
identified by a year number represented by an integer, greater than that of the immediately preceding
calendar year by 1. This document allows the identification of calendar years by their year number for
years both before and after the introduction of the Gregorian calendar.

The Gregorian calendar distinguishes common years of 365 consecutive calendar days and leap years

of 366 co

nsecutive calendar days.

In the Gregorian calendar each calendar year is divided into 12 sequential calendar months, each
consisting of a spec1flc number of Calendar days as 1nd1cated in Table 1. Usage of the Gregorlan calendar

for identjfying [ o ht
of the colnmunicating partners. K
Table 1 — Calendar months A
Calendar Calendar Number of days Ordinal dates of Ordinal numbers of
month in the calendar calendar daysin a calendar days in a leap
month name
numbler month common calendar year ~Calendar year
01 January 31 001 to 031 f‘;\ 001to 031
28 QO
02 February 032to 059 N, 032 to 060
(leap year 29) &

03 March 31 060to 090 <, X 061 to 091

04 April 30 091 to 120\ 092to 121

05 May 31 121 tonh5T 122 to 152

06 June 30 152 toﬁ81 153 to 182

07 July 31 182 to 212 183 to 213

08 August 31 213 to 243 214 to 244

09 September 30 244 to 273 245 to 274

10 October 31 ! 274 to 304 275 to 305

11 November 30 .. 305 to 334 306 to 335

12 December 31 335to 365 336 to 366
4.2.2 The week calendar ‘~‘\'
This dochiment allows the usg ‘of the week calendar time scale for the identification of calendar days
within a week. ‘,‘_ﬂ
This timg scale is ba éd}o'n an unbounded series of contiguous calendar weeks. The calendar weg¢k
number identifies the<alendar week within the calendar year. Each calendar week has seven calendar
days as indicateddnyTable 2.
The refefence ‘point of the time scale assigns Saturday to 1 January 2000.

14

I'able 2 — Calendar days within a week

Ordinal day number in the week Name of day in the week
1 Monday
2 Tuesday
3 Wednesday
4 Thursday
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Table 2 (continued)

Ordinal day number in the week Name of day in the week
5 Friday
6 Saturday
7 Sunday

When identifying a calendar day using a calendar year, a calendar week of year number and a calendar

day of week, it is possible that the resulting calendar day belong to another calendar year in the Gregorian

cglendar. The week calendar as applied to the Gregorian calendar do not always match. For example the first day
0f|2019 Week 1 (a Monday) is 2018-12-31. C
412.3 The 24-hour clock \ )
This document uses the 24-hour clock for identification of times within a calehdar day, where the
d;tration of a calendar day is defined as 24 clock hours, the duration of a clock héur as 60 clocklminutes,
and the duration of a clock minute generally as 60 clock seconds (except wheh‘msertlon or omission of
a leap second occurs). f‘:\\
Intra-day time scales provide marks which, except in case of dlscontmu,ltles (e.g. daylight savings time),
rdpresent the duration elapsed after the start of the calendar day, Thése marks are referred tp as time
of day and are expressed in terms of the number of hours elapsed after the beginning of th¢ day, the
nyumber of minutes elapsed after the last full hour, the integralchumber of seconds elapsed aftgr the last
fyll minute and, if applicable, the fractional part of the last\full second. (Alternatively, the njarks can
b¢ expressed in terms of the number of hours with fragtional part of hour with no minute qr second
component, or hours and minutes with fractional part ofrmlnute with no second component.)
4|3 Time scale components and units
4{3.1 General
Time scale units are represented in two-forms within this document:
a) implied form;
b] explicit form. PAN
In] this document, time,sgalé components for date and time are represented in implied form. Tjme scale
units for duration (see\5:5.2) are represented in explicit form.
4{3.2 Calendér)yéar and years duration
The Gregoriah calendar defines a calendar year to be either 365 or 366 days, which begins on January 1
amd ends-o11 December 31. Each Gregorian calendar year can be identified by a 4-digit ordinall number
b¢ginning with ‘0000’ for year zero, through ‘9999’
The€alendaryrearand-years-durationarerepresentedasfolows:
a) Implied: [YYYY]

EXAMPLE 1 ‘1985’ (calendar year 1985)
b) Explicit: [[“Y”"]

EXAMPLE 2 “12Y’ (twelve years)

The number of digits may exceed 4 in the case of expanded representation, in which case the year
number may be preceded by a minus sign to indicate a year preceding year zero.

©
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4.3.3 Calendar month and months duration

In the Gregorian calendar, each calendar month within its calendar year is identified by a specific name,
and represented by a two-digit ordinal number from ‘01’ for January to ‘12’ for December.

The calendar month and months duration are represented as follows:

a) Implied: [MM]
EXAMPLE 1 12’ (calendar month December)
b) Exp]licit: [i][“M"] (
EXAMPLE 2 ‘8M’ (8 months) o))
4.3.4 (alendar week number and weeks duration N

In the w¢ek calendar, the calendar week of year is identified by a two-digit ordin'a!l\number from ‘41’
for the first calendar week through ‘52’ or ‘53’, depending on the number of ceﬁéndar weeks in thpt
calendar(year. at)

\J/

The calefdar week number and weeks duration are represented as follows:

a) Implied: [“W"[WW] S
EXAMPLE 1 ‘W03’ (calendar week three) .

b) Explicit: [[“W"] N
EXAMPLE 2 ‘10W’ (ten weeks)

4.3.5 (alendar day of month and days duration

In the Gilegorian calendar, the calendar day.of month is represented by a two-digit ordinal numbgr
identifyipg the calendar day within a calendar month from ‘071, identifying the first calendar day jf
a calendqr month, through ‘28’, '29’, {30’ or ‘31’ (depending on the month), identifying the last day jof
the month. N
See 4.2.1| for the names of the.months of the calendar year in the Gregorian calendar, listed in thdir
order of gccurrence, for theirhumber of days, and for the ordinal dates of the days in common years and
leap years. CAV
e S

The caledar day of miénth and days duration are represented as follows:

a) Implied: [DD]

EXAMPLE 1 ‘25’ (25th day of the calendar month)
b) Explicit: [i][“D"]

EXAMPLE 2 ‘25D’ (25 days)

4.3.6 Calendar day of week

In the week calendar, the calendar day of week is represented by a single digit ordinal number
identifying a calendar day within a week, from ‘1’, identifying Monday through ‘7’, identifying Sunday.

The calendar day of week is represented as the following time scale component:
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a) Implied: [K]
EXAMPLE ‘1’ (calendar day of week Monday)
b) Explicit: Not applicable

4.3.7 Calendar day of year

In the Gregorian calendar, the calendar day of year is represented by a three-digit ordinal number
i Pn‘rifving the calendar day within a calendar year from ‘0071’ idpn‘rifving January 1 _thro 1gh ‘365’

(dommon year) or ‘366’ (leap year), identifying December 31.

.

The calendar day of year is represented as the following time scale component: ( C

a) Implied: [000] g
EXAMPLE ‘350’ (ordinal day 350 of the calendar year) N\ :

b] Explicit: Not applicable h:\\'

4{3.8 Clock hour and hours duration :
Il the 24-hour clock, a clock hour is identified by a two-digit o,rd\lflal number from ‘00’, identifying the
first hour, through ‘23’, identifying the last hour of a calendar, day.

Clock hour and hours duration are represented as follows:

a) Implied: [hh]

EXAMPLE 1 ‘12’ (12 clock hours@ast start of calendar day)
b] Explicit: [{I[“H"] '

EXAMPLE 2 ‘6H’ (sixhours)

4/3.9 Clock minute and n\l’dﬁutes duration

In| the 24-hour clock, a clock minute is identified by a two-digit ordinal number from ‘00’, identifying
tHe first minute, to '59{, i\dentifying the last minute of a clock hour.

Clock minute and wfinutes duration are represented as follows:

a) Implied: - [mm]

EXAMPLE 1 ‘30’ (30 clock minutes past start of clock hour)
b] “Explicit: [i][“M"]

EXAMPLE 2 ‘30M’ (30 minutes)

4.3.10 Clock second and seconds duration

In the 24-hour clock, a clock second is represented by a two-digit ordinal number from ‘00’, identifying
the first second, to ‘58’, ‘59’ or ‘60’, identifying the last second of a clock minute (‘58’ with a negative
leap second, ‘59’ without a leap second, ‘60’ with a leap second).

Clock second and seconds duration are represented as follows:
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a) Implied: [ss]

EXAMPLE 1 ‘40’ (40 clock seconds past start of clock minute)
b) Explicit: [i1[“S"]

EXAMPLE 2 ‘30S’ (30 seconds)

4.3.11 Decade

The decare is represented as the following time scale component: -

a) Impljed: [YYY] Q)
EXAMPLE ‘196’ (the 1960s)

b) Expljcit: Not applicable N 3

Decade shall be expressed only by mutual agreement of the communicating parﬁ%}'s.

4.3.12 (entury

The centfiry is represented as the following time scale component:

a) Implied: [YY] :
EXAMPLE ‘19’ (the 19005s) )
b) Expljcit: Not applicable

4.3.13 Time shift

A time shift, often used in the representation-of local standard time against UTC, is represented fs
follows:

a) Basif, hours and minutes: '\‘{il][hour] [min] or [“Z"]

EXAMPLE 1 40500 or 7’
b) Basif, hours only: > X% [£][hour] or [“Z”]

y, /

EXAMPLE 2 )

=

o’

‘+05" or ‘7’
c) Extended, hours and minutes: [*][hour][“:”][min] or [“Z"]

EXAMPLEES ‘+05:00’ or ‘2’

The UTCdesigmator {*Z*indicates that there 15 o time shift from U TCof day and 15 furnctionaily
equivalent to the expressions 40000’ and +00:00’. The time shift shall be expressed as positive (i.e.
with the leading plus sign [“+"]) if it is ahead of or equal to UTC, and as negative (i.e. with the leading
minus sign [“-"]) if it is behind UTC.

4.4 Expansion

By mutual agreement of the communicating partners, it is permitted to expand the component
identifying the calendar year, which is otherwise limited to four digits. This enables reference to dates
where the calendar year identifier exceeds four digits.
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.5 Leading zeros

If a time scale component in an implied representation has a fixed length, leading zeros shall be used as
required.

EXAMPLE The calendar month January is expressed as ‘01, not ‘1".

5 Date and time representations
5[T General ]
This clause provides date and time representations which describe date and time expr@s’éions

5

is

5

xamples for date and time representations described in this clause and their expressions can|
Annex A. -
N
2 Date A\
o)
2.1 General A

For ease of comparison, in the following examples of representat\ons of dates, the date of 12 A

used as an illustration, if applicable.
2.2 Calendar date .

2.2.1 Complete representations

he complete representation of a calendar date shall be as follows.
Basic format [year][month]{day]
EXAMPLE 1 19850412
Extended format [)(g;af] [“-”][month][“-"][day]
EXAMPLE 2 ~4985-04-12

o
N\

ne representation defiried in a) is referred to as [date] and that of b) as [dateX] as described i

2.2.2 Reprg’sén’tations with reduced precision

in a givenydpplication it is sufficient to express a calendar date with less precision than a
presentation as specified in 5.2.2.1, either two, four, five or six digits may be omitted, the
arting from the rightmost digit. The resulting representation indicates a calendar month, a
ar-a'decade or a century, as set out below. When only [day] is omitted, a separator shall be

be found

pril 1985

complete
omission
calendar
inserted

a)

b)

©

TWEeN | year] and [IMonth}, DUt SeEparators are Mot USed I the Other TeAUCed PrecisSion TEPres

A specific calendar month
Basic format: Not applicable
Extended format: [year][“-"][month] EXAMPLE 1 1985-04

A specific calendar year

Basic format: [year] EXAMPLE 2 1985

ISO 2019 - All rights reserved
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Extended format: Not applicable

c) Aspecific decade

Basic format: [dec] EXAMPLE 3 198 (years 1980 through 1989)

Extended format: Not applicable

d) A specific century

BasicTormat: [cent] EXAMPLEZ T9(years 1900 through 19997

Extgnded format: Not applicable

5.2.2.3 | Expanded representations

If, by agreement, expanded representations are used, the formats shall be as spe\cified below. The
interchamge parties shall agree on the additional number of digits in the time s\S;a,Ie component yed

(Decade pnd century are automatically extended by the same number of digits.)Q

In the expmples below it has been agreed to expand the time scale compongx'ﬁ; year with two digits.

~

a)  Aspecific calendar day O
Badic format: [£][year(6)][month][day]
EXAMPLE 1 +0019850412 >

Extended format:  [+][year(6)][“-"][month][“"]|[da¥] ‘
EXAMPLE 2 +001985-04-12

b) A specific calendar month
Bagic format: Not applicable
Extended format: [i][yearg@{":"][month]
EXAMPLE 3 +00}98‘5-04

c¢)  Aspecific calendar year

4

Bagic format: <) [2][year(6)]

=

EXAMPLE 4 +001985

Extended’format:  Notapplicable

-

.

LT

d) A speé&ifiedeeade
Basic format: [*][dec(5)]]
EXAMPLE 5 +00198

Extended format: Not applicable

e) A specific century
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5

Basic format:

EXAMPLE 6

Extended format:

.2.3 Ordinal date

[][cent(4)]
+0019

Not applicable

5.2.3.1 Complete representations

ISO 8601-1:2019(E)

A

5
If

In

a)

complete representation of an ordinal date shall be as follows.

Basic format:
EXAMPLE 1
Extended format:

EXAMPLE 2

[year][dayo]
1985102
[year][*-"][dayo]
1985-102

2.3.2 Expanded representations

by agreement, expanded representations are used, thef¢tmats shall be as specified bglow. The

interchange parties shall agree on the additional number ¢f digits in the time scale component year.

the examples below it has been agreed to expand the bime scale component year with two djigits.

Basic format:
EXAMPLE 1
Extended format:

EXAMPLE 2

2.4 Week date

[£][year(6)][dayo]
+001985102
[£][year(6)][(-"Hdayo]
+001985-102

AN
N\

~

2.4.1 Complete reiﬁ‘ééentations

“)

complete repr/es{er')thtion of a week date shall be as follows.

\' J
Basic format:

EXAMPLE 1

Extended format:

[vear][“W”][week][dayk]
1985W155
[year][*-"]["W"][week][*-"][dayk]

EXAMPLE 2

1985-W15-5

5.2.4.2 Representations with reduced precision

The time scale component calendar day of week may be omitted from the representation in 5.2.4.1.

© IS0 2019 - All rights reserved
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a) Basic format: [year][“W”][week]
EXAMPLE 1 1985W15
b) Extended format: [year][“-"][“W”"][weeK]

EXAMPLE 2 1985-W15

5.2.4.3 Expanded representations

If by agileement, expanded representations are used, the formats shall be as specified below.cThe
interchamge parties shall agree on the additional number of digits in the time scale component year.

In the exfimples below it has been agreed to expand the time scale component year with twegdigits.

a) A specific day N
N
Badic format: [#][year(6)][“W”"][week][dayk] %
(\\
EXAMPLE 1 +001985W155 )

Extended format:  [+][year(6)][“"][“W”][week][*"][dayk]

EXAMPLE 2 +001985-W15-5
b) A specific week ’
Badic format: [*][year(6)][“W”"][week]
EXAMPLE 3 +001985W15
Extended format:  [¥][year(6)][“-"][“W"][week]
EXAMPLE 4 +001985-W15

5.3 Time of day

5.3.1 Local time of day

o
N\

5.3.1.1 | General "‘N
e S
Represerjtations of le@altime of day as defined below make no provisions to prevent ambiguities fn
expressigns that result from discontinuities in the local time scale (e.g. daylight-saving time). When the

need ariqes to prevent these ambiguities, the representations provided in 5.3.4.2 may be useful.

NOTE In"accordance with 5.3.5, some of the examples for extended formats below have the prefixed tirhe
designatopr “T”] omitted.

5.3.1.2 Complete representations

A complete representation of local time of day shall be as follows.

a) Basic format: [“T”][hour][min][sec]
EXAMPLE 1 T232050

b) Extended format: [“T”"][hour][“”][min][“:"][sec]
EXAMPLE 2 T23:20:50
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5.3.1.3 Representations with reduced precision

The time scale component second, or the time scale components of both second and minute, may be
omitted from the representation in 5.3.1.2.

a) A specific hour and minute

Basic format: [“T”][hour][min]
EXAMPLE 1 T2320
Extended format: [hour][“"][min] (
EXAMPLE 2 23:20 o)
b] A specific hour ,
Basic format: [“T”][hour] q N
Q0
EXAMPLE 3 T23 ~ L

Extended format: Not applicable

5/3.1.4 Representations with decimal fraction

Aldecimal fraction of hour, minute or second may be 1ncluded in a representation. If included, lower
order time scale components (if any) shall be omitted and the decimal fraction shall be divided|from the
integer part by the decimal sign. If the magnitude ofithe number is less than one, the decimal $ign shall
b¢ preceded by two zeros.

The interchange parties shall agree upon the maximum number of digits in the decimal|fraction,
inldicated below as “y” (in the examples below, y=1). The format shall be [hhmmss,s], [hhmim,m] or
[Hh,h] as appropriate (hour minute second, hour minute and hour, respectively). A decimal fraction
shall have at least one digit.

a) A specific hour, minute and second and a decimal fraction of the second
Basic format: {"‘T"][hour] [min][sec(2,y)]
EXAMPLE1 (O T232030 5

\ -

Extended format:  [hour][“”][min][“"][sec(2,y)]
\ 4

EXAMREE 2 23:20:30.5

b] Aspecific hour and minute and a decimal fraction of the minute

Basic format: [“T”][hour][min(2,y)]

EXAMPLE 3 T2320,8
Extended format: [hour][“.”][min(2,y)]
EXAMPLE 4 23:20,8

c) A specific hour and a decimal fraction of the hour
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Basic format: [“T”][hour(2, y)]

EXAMPLE 5 T23.3

Extended format: Not applicable

5.3.2 Beginning of the day

The complete representations in basic and extended format for the beginning of the day, in accordance
with 5.3.1, are as follows:

a) Basi

b) Exte

NOTE
but is incl

The repy
designat
expande

For infor

24:00:0(
‘24’ shall

53.3 1

Represer
immedia
precisior]

a) Bas

b) Ext

.

- format: T000000 (in the format of 5.3.1.2 a))

nded format: 00:00:00 or (in the format of 5.3.1.2 b))

T00:00:00
N

‘T’ is always present in basic format. For extended format, ‘T’ can be omitted for a.time-only expressi
ided for a date-and-time expression.

Ree

br in accordance with 5.3.5. To represent the beginning of the day‘the representations may |

| with a decimal fraction containing only zeros in accordance with 5.3.1.4.
\ )

"is used as a natural language expression to denote end\af a day; but for the benefit of clarit
not be used to represent hour in accordance with thissdecument.
9

ITC of day

tations specified in 5.3.1.2 through 5.3.1.4’;shall be used to express UTC of day, follows
Lely, without space, by the UTC designator{¢Z"]. The examples below are complete and reduct

representations of the UTC of day 2’0 minutes and 30 seconds past 23 hours:
ic format: [“T”][hour][min]{sec][“Z"] EXAMPLE 1 T232030Z
[”T”][hour]\kﬁiél] [“Z"] EXAMPLE 2 T2320Z
["T”]Ll'l\dﬁr]["Z"] EXAMPLE 3 T23Z
ended format: [hoip‘][“:”][min] [“"][sec][“Z"] EXAMPLE 4 23:20:307Z
\: fJ;éur] [“"][min][“Z"] EXAMPLE 5 23:207Z

(for hours-only expressions, extended format is not applicable)

5.3.4 Ilocal time scale and UTC

esentations may have reduced precision in accordance with 5.3.173 or may omit the tine

mation interchange there is no representation of end of day I'is recognized that the expressi¢n

D1

e

Y,

5.3.4.1

Time shift between local time scale and UTC

The time shift between the local time scale and UTC can be expressed in hours and minutes, or hours
only. The minutes time scale component of the difference may be omitted only if the time shift between
the time scales is an integral number of hours.

24
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a) Basicformat: [shift] EXAMPLE 1 +0100
[shiftH] EXAMPLE 2 +01
b) Extended format: [shiftX] EXAMPLE 3 +01:00

(for hours-only expressions, extended format is not applicable)

5.3.4.2 Local time of day with the time shift between local time scale and UTC

T¢ express time of day along with the time shift between the local time scale and UTC, the,{ime shift
(eixpressed in hours-and-minutes, or hours-only) shall be appended, without space, to the locél tifne of day.

The complete representation of the time of 27 minutes and 46 seconds past 15 hours Iocally ih Geneva
(iph winter one hour ahead of UTC) and in New York (in winter five hours behind UTC) together with the
inldication of the time shift between the local time scale and UTC, are used as examples.
N

€

Q°
[time][shift] EXAMPLE 1 T152746+01000)
T152746-0500

a) Basicformat:

\)
[time][shiftH] EXAMPLE 2 T152746+01
T152746-05

b] Extended format: N\

[timeX][shiftX] EXAMPLE 3 15:27:46+01:00
15:27:46-05:00

[timeX][shiftH] EXAMPLE% 15:27:46+01
15:27:46-05

Local time of day may be expresSed with reduced precision as defined in 5.3.1.3, and a decima] fraction
mlay be expressed as deflne(;Lin 5.3.1.4.

A

5{3.5 Omissions of tim'e'designator
\"\\

In time- only expressrons UTC of day expressions and time of day with time shift expressions) the time
dé¢signator | T.j may be omitted in the representations defined in 5.3 only when there is 1o risk of
cqnfusion. -

EXAMPLE [“T”] is necessary for disambiguating the expressions ‘1920’ and ‘T1920’; as ‘1920’ ejpresses a
cdlendapyear, ‘T1920’ expresses a time of day consisting of clock hours and clock minutes.

NQTE Due to expression distinction, the time designator [“T”] is not necessary in extended formats.

5.4 Date and time of day

5.4.1 General

A time can be expressed by combining a date expression — a calendar date (5.2.2), ordinal date (5.2.3)
or week dates (5.2.4) — with a time of day expression.

The date is followed (without space) by [“T”] followed (without space) by the time, optionally including
the time shift designator. The date part of a date and time expression shall be complete. The time may
be incomplete (see 5.3.1.3).
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5.4.2 Complete representations

5.4.2.1 Complete representations for calendar date and time of day

The following are complete representations of calendar dates:

b)  Ext

a) Basic format: [date][“T”][time] EXAMPLE 1 19850412T232030
[date][“T”][time][“Z"] EXAMPLE2  19850412T232030Z
[date][“T”][time][shift] EXAMPLE 3 19850412T232030+0400 ¢
[date][“T”][time][shiftH] EXAMPLE 4  19850412T232030+04 \

ended format: [dateX][“T”][timeX] EXAMPLE 5 1985-04-12T23:20:30

[dateX][“T"][timeX][“Z"] EXAMPLE 6 1985-04—1%TQ13!:20:30Z
[dateX][“T"][timeX][shiftX] = EXAMPLE 7 1985—04{%241"23:20:3%04:00
[dateX][“T"][timeX][shiftH] EXAMPLE 8 19@5:—‘,(;4—12T23:20:30+04

5.4.2.2 | Complete representations for ordinal date and time of dz}ly\.'
The follojving are complete representations of ordinal dates: \
a) Badic format: [odate][“T”][time] EXAMPLE 1 1985102T232030
[odate][“T”][time][“Z"] EXAMPLE 2 1985102T232030Z
[odate][“T”][time][shift] EXAMPLE 3 1985102T232030+0400
[odate][“T”][time][shiftH] EXAMPLE 4  1985102T232030+04

b) Extended format: [odateX][“T ][tlmeX] EXAMPLE 5 1985-102T23:20:30
[odateX] “If][tlmeX][ "] EXAMPLE6  1985-102T23:20:30Z
[odateX]{“T"][tlmeX] [shiftX] EXAMPLE 7 1985-102T23:20:30+04:00
[o'd‘@teX][‘ "][timeX][shiftH] EXAMPLE 8 1985-102T23:20:30+04

5.4.2.3 | Complete reéri:sentations for week date and time of day

The follojving are.complete representations of week dates:

a) Badicformat: [wdate][“T"][time] EXAMPLE 1 1985W155T232030
[wdate][“T”][time][“Z"] EXAMPLE 2 1985W155T232030Z
[wdate][“T”][time][shift] EXAMPLE 3 1985W155T232030+0400
[wdate][“T”][time][shiftH] EXAMPLE 4  1985W155T232030+04

b) Extended format:[wdateX][“T”][timeX] EXAMPLE 5 1985-W15-5T23:20:30
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[wdateX][“T"][timeX][‘Z”"] =~ EXAMPLE6  1985-W15-5T23:20:30Z
[wdateX][“T”"][timeX][shiftX] EXAMPLE7  1985-W15-5T23:20:30+04:00
[wdateX][“T”][timeX][shiftH] EXAMPLES  1985-W15-5T23:20:30+04

5.4.3 Representations other than complete

A complete date expression (including expanded representations) followed by [“T”], may be followed
b“ a reduced precision time of davy expression — local time of dav ('§ 3 ﬂ UTC of davy f'§ 3 3) or local
time of day with time shift (5.3.4.2). The entire expression shall either be completely in basic ormat or
completely in extended format.

.

The following are examples of combinations of date and reduced precision time of day 'expressions:

a) Calendar date and local time of day Q N
Basic format: [date][“T”][hour][min] nikl
EXAMPLE 1 19850412T1015 ,_.j, “
Extended format: [dateX][“T”][hour][“:"][min] ) N~
EXAMPLE 2 1985-04-12T10:15

b] Ordinal date and UTC of day N

Basic format: [date][“T”][hour][min][“Z"4

EXAMPLE 3 1985102T1015Z

Extended format: [dateX][“T”][hour]|[“:"][min][“Z"]

EXAMPLE 4 1985-102T10:15Z

c)] Weekdate and local time;of day with the time shift between local time scale and UTC

Basic format: '[\'{v\d:.ate] [“T”][hour][min][shift]

EXAMPLES () 1985W155T1015+0400

Extended ﬁogma\t: [wdateX][“T”][hour][“"][min][shift]
\ J
EXAMRLE 6 1985-W15-5T10:15+04

5|5 Time interval

5.5-1—Means-of speecifying time-intervals

A time interval shall be expressed in one of the following ways:
a) byastartand an end;

b) by astartand a duration;

c) byaduration and an end.

NOTE By mutual agreement of the communicating partners, if the start or end of a time interval is supplied
out of band, an expression of duration can be sufficient to express a time interval.

A solidus [“/”] shall be used as a separator to separate the two components specified in a), b) and c).
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For expression of a time interval by a start and an end, higher order time scale components may be
omitted from the “end of time interval”, provided that the resulting expression is unambiguous. In this
case the omitted higher order components from the “start of time interval” expression apply.

EXAMPLE1 ‘2018-01-15/02-20" represents ‘2018-01-15/2018-02-20" as the expression ’02-08" is
unambiguously the last two time components, i.e. a calendar month and a calendar day.

Representations for time zones and UTC included with the component preceding the separator shall
be assumed to apply to the component following the separator, unless a corresponding alternative is
included.

EXAMPLH2  ‘2018-01-15+05:00/2018-02-20" is equivalent to 2018-01-15+05:00/2018-02-20+05:00" as)the
‘+05:00’ time shift also applies to the expression after the separator. -

.
e

5.5.2 Ipuration

N
5.5.2.1 | General N

€

Duration|can be expressed by a combination of units — years, months, weeks, dag%sfhours, minutes afd
seconds {— with designators. A duration expression shall begin with [“P"]. ("

5.5.2.2 | Complete representation ) ‘
The complete representation of the expression for duration shall be qﬁe of:
a) [PV IEEM D TG IMECS ) S

b) [PIEIWL ;

5.5.2.3 | Representations other than complete
For repr¢sentations other than complete, the following rules apply.

a) If th¢ number of years, months, days, hours, minutes or seconds in the representation of 5.5.2.2 p)
equalls zero, the number and the cotresponding designator may be absent; however, at least one
numper and its designator shall be present.

Vqs

b) The Jowest order component;'n\fay have a decimal fraction. The decimal fraction shall be divid¢d
from the integer part by the'decimal sign. It shall have one or more digits; if the magnitude of the
numper is less than onesthe decimal sign shall be preceded by a zero (see ISO 80000-1).

~

c) The fisage of the timedesignator [“T”] is as specified in 5.3.5.
\ J

-~

5.5.2.4 | Alternative format

By mutugl agfieement of the communicating partners, duration may be expressed in conformity with
the complete‘representations used for date (as specified in 5.2.2.1, 5.2.3.1) and time (as specified [n
5.3.1.2).

The representation of duration in the alternative format is as follows:

a) Basicformat:
[“P”][date][“T”][time] EXAMPLE 1 P00020110T223355
[“P”"][odate][“T”][time] EXAMPLE 2 P0002178T223355
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b) Extended format:

[“P”][dateX][“T”][timeX] EXAMPLE 3 P0002-01-10T22:33:55
[“P”][odateX][“T"][timeX] EXAMPLE 4 P0002-178T22:33:55
NOTE The above examples are equivalent to and are alternative formats for the expression
‘P2Y1IM10DT22H33M55S".

5.5.3 Complete representations

5/5.3.1 Representations of time intervals identified by start and end

‘

Alcomplete representation of a time interval, identified by its start and its end, combmes two complete
dgte and time of day representations (as defined in 5.4.2), provided that the resulting expiession is

either consistently in basic format or consistently in extended format. Q N
a) Basic format: [date][“T”][time][“/”][date][“T"][time] (\:\‘
EXAMPLE 1 19850412T232050/19850625T103000 ” |
b] Extended format: [dateX][“T”][timeX][*/"][dateX][“T"][thmeX]
EXAMPLE 2 1985-04-12T23:20:50/1985-06-25‘{'10:30:00
NOTE The above examples represent a time interval beginning at 20 minutes and 50 seconds pasf 23 hours

onp 12 April 1985 local time of day and ending at 30 minutes ‘past 10 hours on 25 June 1985 local time of day.

5/5.3.2 Representations of time interval identified by start and duration

Alcomplete representation of a time interval;identified by its start and its duration, combines a complete
date and time of day representation (5.4:2) with a complete representation of duration (5.5.2)

a) Basic format: [date][“T*][time][“/”][duration]

EXAMPLE 1 '1\(‘22\35’0412T232050/P1Y2M15DT12H30MOS

b] Extended format:{ \': JdateX][“T”][timeX][“/”][duration]
EXAMPLE2 & 1985-04-12T23:20:50/P1Y2M15DT12H30M0S

-

NOTE The aﬁo\\le’examples represent a time interval of 1 year, 2 months, 15 days, 12 hours and 3( minutes,
b¢ginning on 12¢April 1985 at 20 minutes and 50 seconds past 23 hours local time of day.

5/5.3.3\Representations of time interval identified by duration and end

Alcemplete representation of a time interval, identified by its duration and its end, combines a fomplete
representation of the duration (5.5.2) with a complete representation of date and time of day (5.4.2).

a) Basic format: [duration][“/”][date][“T”][time]
EXAMPLE 1 P1Y2M15DT12H30M0S/19850412T232050
b) Extended format: [duration][“/”][dateX][“T”][timeX]
EXAMPLE 2 P1Y2M15DT12H30M0S/1985-04-12T23:20:50

NOTE The above examples represent a time interval of 1 year, 2 months, 15 days, 12 hours and 30 minutes,
ending on 12 April 1985 at 20 minutes and 50 seconds past 23 hours local time of day.
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Other complete representations

In 5.5.3.1 through 5.5.3.3 representations are shown using calendar date, local time of day and duration
units. Other complete representations are found by making the following substitutions in each of 5.5.3.1
through 5.5.3.3:

a) where representations include calendar dates (see 5.2.2.1), a complete representation of ordinal
dates (see 5.2.3.1) or of week dates (see 5.2.4.1) may be substituted;

b) where representations include a local time of day component (see 5.3.1), a time shift (see 4.3.13)

may pe a})})cudcd. 3
5.5.4 Representations other than complete )
A repres¢ntation of a time interval, where the representation of the start, end or duration.s-ether th:

L1

St

completd, shall be considered a representation other than complete of the time interval.
N
5.6 Refcurring time interval o)
Ko

5.6.1 Neans of specifying recurring time intervals Ay o
A recurring time interval shall be expressed in one of the following waysy
a) by apumber of recurrences (optional), followed by a start and alf end which identify the first time

interval;
b) by a[number of recurrences (optional), followed by a start and a duration which identify the fiy

timelinterval; y
c) by a[number of recurrences (optional), followed by a duration and an end which identify the la

timelinterval.
In all casps, if the number of recurrences is abgent, the number of occurrences is unbounded.
NOTE 1 | In some applications, a recurring time interval is expressed by a number of recurrences (options
and duratjion alone, because either the start or end is supplied out-of-band.

‘.\
NOTE 2 | ISO 8601-2:2019, Clause'S,é?tends this clause by adding a rule to define the repeat pattern.
-
5.6.2 §eparators and designators
Arecurring time interva}':i‘s éxpressed according to the following rule.
)

All reprefentations shall
— starfwithfhe recurring time interval designator [“R”];
— be foglloewed, without spaces, by the number of recurrences, if present, represented below as |

(WhiCl’l may be omlitted, In which Case the number OI recurrences i1s unbounded};

— befo
— befo

llowed, without spaces, by a solidus [“/”];

llowed, without spaces, by the expression of a time interval as per 5.5.1.

5.6.3 Complete representations

A complete representation of a recurring time interval is as follows:

30
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