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RECOMMENDATION ITU-R TF.583-4"

TIME CODES
(Question ITU-R 110/7)
(1982-1990-1994-1995-1997)

The ITU Radiocommunication Assembly,

considering
a) that in many branches of science and technology there is a need for the dating of events which requires
knowledge of the date (year, month, day) and clock time;
b) that thisinformation can be transmitted in coded form at relatively low bit rates;
C) that such coded transmissions require relatively small bandwidths resulting in economic spectrum use and

enhanced reliability in the received information;

d) that such codes are in increasingly widespread use and can be disseminated by both AM and FM broadcast
services in appropriate data channels without impairing the prime service;

€) that it is important that such sources of time reference should conform with the standard for time signal
emissions (see Recommendation I TU-R TF.460);

f) that commercial production now exists of low-cost radio-controlled clocks, operating from services in band 5,
for both public and private use,

recommends
1 that this form of time dissemination should be encouraged;
2 the introduction of new services in areas not adequately served and also the employment of existing

transmitters for time code dissemination;

3 that when a time code is operationa its time-keeping should conform to the standard laid down in
Recommendation ITU-R TF.460, i.e. the disseminated time should not differ from Universal Coordinated Time (UTC)
by morethan 1 ms;

4 that where a new service of time code dissemination is introduced its format (coding and modulation) should
conform when practicable with an existing service (see Annex 1).

ANNEX 1

Information on coded timing

Coded timing information is conveyed in avariety of formats and transmission media. In many cases such information is
disseminated in a broadcast mode either on dedicated time and frequency services or as a part of other types of
broadcasts primarily intended for other purposes. Time code broadcasts are currently available using amplitude
modulation, frequency modulation and phase modulation techniques. Other forms of time codes have been developed
and are in wide use for transmitting time information directly from one piece of equipment to another via hardwired or
other types of connection.

*

This Recommendation should be brought to the attention of Radiocommunication Study Group 10.
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In the remainder of this Annex some specific examples are provided both for the broadcast and the instrumentation time
code types. While these codes are all currently available and widely used in at least some parts of the world, they are
only representative of the total variety of codesthat arein use. Examples of broadcast codes include those transmitted by
the time services of WWV/WWVH, WWVB, MSF, OMA, JG2AS, JJY, DCF 77, ATA, VNG, CHU, RBU and IAM,
the code generated by |EN and disseminated on the AM and FM networks by the Italian broadcasting company RAI, and
by the United States GOES satellite system (see Figs. 1 to 15). To illustrate the instrumentation type of codes, severa of
the specific formats recommended by the United States of America Inter-Range Instrumentation Group (IRIG) are
shown in Fig. 14.

FIGURE 1
WWV/WWVH time code for mat
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Leap second warning UT1 correction

Tens of year correction
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Modified IRIG H format is composed of the following:

1 ppm frame reference marker R = (P, and 1.03 s “hole”)
Binary coded decimal year and time-of-year code word
6 ppm position identifiers (Pthrough B)

1 pps index markers

P, - P;: position identifiers (0.770 s duration)
W: weighted code digit (0.470 s duration)
Duration of index markers, unweighted code, and unwei ghted control elements: 0.170 s

Note 1 - Beginning of pulse is represented by positive-going edge.
UTC at point A: 1990, 173 days, 21 h, 10 min

UT1 a point A: 1990, 173 days, 21 h, 10 min, 0.3 s
0583-01
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FIGURE 2
WWYVB time code format

r On time point A

L Time frame: 1 min (index count: 1 s) L
0 10 20 30 40 50 0

P P. P P P
08s 1 02s ? w 8 u 4 05s 'S

LTy I11 [11 [11
§Rg *®¥ - Qg ® ¥+ 88 8RS8 ®¥N— JLE 8888 QKIS ®v¥a-
N - <(3< O <N
LMinutesJ LHoursJ | Days | Lg;g \—Year ]
UT1 correction

Daylight savings
time bits (see text

Leap year indicator bit for interpretation of bits)

“0": non leap yea

“1": leap year Leap second

warning bit

1 ppm frame reference markers
Binary coded decimal year and time-of-year code word (31 bits)
6 ppm position identifier markers {through B)
(reduced carrier 0.8 s duration + 0.2 s duration pulse)
W: weighted code digit (carrier restored in 0.5 s, binary one)
U: unweighted code digit (carrier restored in 0.2 s, binary zero)

UTC at point A: 1990, 258 days, 18 h, 42 min
UT1 at point A: 1990, 258 days, 18 h, 41 min, 59.3 s

0583-02
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FIGURE 3
M SF time code for mat

A M/ PNy
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Example above: 29 September, 1248 UTC, during summer time

a) MSF fast code format (60 kHz)

| Y | N—] Vi
80 40 20 10 8 4 2 1 10 8 4 2 1

e e ) I S S
2 3 45 6 7 8 9 10 11 12 13 14 15 16 -43-42-41-40-39-38-37-36 354 -33-32-31 Seconds

01
| DUTL1 (V2) | t L
’7 DoM ] T DOW“ ‘ H | M Mi V2

| |
2010 8 4 2 1 4 2 1 2010 8 4 2 1 402010 8 4 2 1 0 1 1 1 1 1 1 O
O Y A S ) O
-30-29-28-27 -26 -25-24-23-22-21-20-19-18-17-16-15-14-13-12-11918 -7 -6 -5 —4 -3 -2 -1Seconds

V1 V2 t ST
(H+M)P
00 (DowW)P V2
(N + DoM)P
0 1 YP
STC
1 0
1 1
t 300 ms
200 ms
100 ms
Seconds mark
H: hour Y: year ST: summer time DoM: day-of-month
M: minute  V: level STC: summer time change DoW: day-of-week
D: day L: leap secondinsertion  MI:  minute identifier 0 = Sunday to
N: month  P: parity check bits SR: seconds mark 6 = Saturday

0583-03
b) MSF slow code format (60 kHz)
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FIGURE 4
OMA time code format (50 kHz)

Time of day (CET)

10 h 00 min 10 h 01 min

| l | o
I I I I I I I I I

(? } 54 55 56 57 58 59 0

| |

| |
05s ! 01s 0.1s
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M - R TPy N P Py M

> I ST 3
(TH+19)=2s

— -
I
I
1
|

(UM+19)=2s ‘(TM+lS):l%(UH+lS):l

AM second mark
AM minute mark

56s Detail P,
0 100 150 T 250 ms
Phase reversal

UM: units of minutes
TM: tens of minutes
UH: units of hours
TH: tens of hours

Y

0583-04
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FIGURE 5
JG2AStime code for mat

r Ontimepoint A

Time frame: 1 min (index count 1 s)

0 10 20 30 40 50 0
‘HH\HH‘\HHHH‘HHHH\‘HHHH\‘\HHHH \HHHH‘
Frame reference marker
PO/ P, P, P, P, Ps P,
0.2s W )
Aﬁ—r—
JUIUTTT Tt [TIITTUrrrey e
383 OOWNH (_O\Ia 0 < N §§ 8383 o<t N §§§ ggg;
LMinutesJ ‘—HoursJ ‘ Days ‘ L%U;J LDUT1J
a) Format A

Binary coded decimal time-of-year code word (23 bits)

6 ppm position identifier markers (P, through P,) (carrier of 0.2 s duration)
W: weighted code digit (carrier of 0.5 sduration - binary one)

U: unweighted code digit (carrier of 0.8 sduration - binary zero)

JST at point A - 253 days, 18 h, 42 min, - 0.7 sDUT1 correction

Wave form of second pulses

Mark Mark
Space

500 ms o 500 ms o 500 ms
Exact time (s) Exact time (9)

Identification of minute signal

oo 0

1s 2s 3s 58s 59s

\
(200 ms duration)

b) Format B

Note 1 - The time code format A is transmitted except in the 15th and 45th minutes when the
time code of format B and the call sign of JG2AS is transmitted.

Note 2 - JG2AS is an experimenta Situation. 0583-05
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FIGURE 6
JJY time code for mat

a) Hourly modulation schedule

15
77 sz oy

L Second pulses and
E No emission D identifying signals

b) Wave form of second pulses

1000 Hz tone Non 1600 Hz Non 1000 Hz tone
or non modul. modul. tone modul.  or non modul.
schedule
40 ms 5ms 40 ms
Exact time (9)
c) Identification of minute signal by preceding marker
1000 Hz tone 600 Hz 1000 Hz tone
ornonmodul. 59s tone 00s  ornon modul.
MMM
40 ms ﬁ) ms| 655 ms 300 ms 40 ms|
[
-l 5ms - 5ms
d) Identifying signals
Cdll sign: 2 by the Morse code
Timein JST: 1 by the Morse code
Call sign: 2invoice
Timein JST: linvoice
Radio propagation warning
by the Morse code: (N: normal, U: unstable, W: disturbed)
Example: DUT1=-0.5s
5758 59 0 1 2 3 4 5 6 7 8 9s
5ms 655ms 45ms
(1600 H2) (600 Hz) (1600 H2)
Second Preceding marker Lengthened
pulse for minute second pulses Method of
indicating
DUT1 on JJY

Example: DUT1=-0.2s
6 7 8 9 10 11 12 13 14 15 16 17 18s

0583-06
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FIGURE 7
DCF-77 time code frame

20 20
10g 4 21 p140

Hour
Coding scheme
M: minute marker (0.1 s)
R: second marker No. 15 has a duration of 0.2 swhen the standby antennais used
Al: announcement of a forthcoming change from CET to CEST or vice versa
Z1,72: zonetime bits
A2: announcement of aleap second
S: starting bit of the coded time information (0.2 s)

P1, P2, P3parity check bits

The second markers Nos. 17 and 18 indicate the time system to which the transmitted time information isrelated. In the case of
CET, the second marker No. 18 has aduration of 0.2 s and the second marker No. 17 a duration of 0.1 s. When CEST is emitted
this order isreversed.

Furthermore, aforthcoming change from CET to CEST or from CEST to CET is indicated by second marker No. 16. During one
hour before the change, second marker No. 16 is emitted as a prolonged marker. When time is changed from CET to CEST (from
CEST to CET), the prolonged second marker No. 16 is emitted for the first time at 0100.16 h CET (0200.16 h CEST) and for the
last time at 0159.16 h CET (0259.16 h CEST).

The second marker No. 19 serves to announce that a leap second is intercalated and it is also emitted as a prolonged marker for
one hour prior to the intercalation of the leap second.

When a leap second is inserted, the associated minute has a duration of 61 s and the 59th second marker preceding the marker
01.00.00 h CET or 02.00.00 h CEST is emitted with a duration of 0.1 s. The marker associated with the intercalated 66th second
transmitted without carrier reduction.

The three parity check bits P1, P2 and P3 complete the preceding information words (7 bits for the minute, 6 bits faritie hour
22 bits for the date, including the number of the day of the week) to form an even number of binary ones (duration 0.2 s).

0583-07
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FIGURE 8
ATA time code for mat

58th second 59th second 60th second 1st second 2nd second
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FIGURE 9
VNG time code format

Seconds markers normally 50 ms of 1 000 Hz Minute
Seconds markers 55-58 are 5 ms of 1 000 Hz pulse
Seconds marker 59 omitted /
Minute marker is 500 ms of 1 000 Hz
sharing 5th, 10th, 15th etc. minutes, D
Seconds markers 50-58 are
5msof 1 000 Hz .
Minute +
identifier
5758590 1 2 3 A DUT1
Seconds past transmission
each minute

Normal seconds markers
of 50 ms of 1 000 Hz

emphasized by 50 ms of
900 Hz, tone immediately

P3 ;
following

200

100

80
40 Seconds marker 20
20

200 msduration
S __~ designatesthe start of
Day of g 1 \ the time information
2

8
10 Time code

{ Binary “0”" —= 100 ms duration
Binary “1” —= 200 ms duration

Parity check bits P1, P2, P3
counting binary “1's” of each group
plus the corresponding parity bit
gives an even number

0583-09

20 s i i
0g,4, 1P Minute transmission (UTC) — valid at next minute



FIGURE 10
CHU time code format

CHU broadcast codes: example for the period 13:58:46 to 14:00:13 UTC on 12 January, 1993 (day 012 of the year):
(DUT1=+0.1s, TAI-UTC =27 s, no leap second this quarter, Canadian Daylight Time first Sunday of April to last Sunday of October.)

Announcement: Announcement:
“CHU Canada, temps universel coordonné: treize heures cinquante-neuf minutes “CHU Canada, Coordinated Universal Time: fourteen hours zero minutes
- thirteen hours fifty-nine minutes.” - quatorze heures zéro minutes.
13:58:46 UTC 13:59:00 UTC Pulse at 29 s 14:00:00 UTC 14:00:13UTC
‘ omitted ‘
47 48 49 50 51 52 53 54|55 56 57 58 59 1 4 2728293031323334353637383940 4950515253545556575859 123456 78 9101112
\\\\\\\\\"\\\\\\\ \ \"\\\\\\\\\\\\\\\\\\\\
Station and time Station and time
announcement announcement
/ / 9 seconds pulses omittefd
following each hour pulsg
Normal seconds Minute pulse Example of DUT1 code 9 Code groups: Hour pulse
Pulses 300 periods 500 periods of one split pulse indicateg . 1 000 periods of Normal seconds
of 1 000 Hz 1 000 Hz DUT1=+0.1s Second 31: Code 1 1000 Hz Pulses 300 periods
31.010 _ Seconds 32-39: Code 2 of 1 000 Hz
. 10 periods of 1 000 Hz o
[} T T
5 g o L 9 9
= e 223
2225Hz £ 2 Z 2 2=
S D = O O
e = g 6 a2
5 byte 3 23 -
c o o O
g = » S o o %
Codel | Codel Code 1: 5= % £ S %93
Gregorian  TAI- = 5 2 9 >
) 2
| |—— 31510 B2 e urcws & 8838%
- = o + |
31.000 31.133. 31.317 31.500 |0‘1‘1‘9‘9‘3‘2‘7‘0‘0| 5558 §
Time () — — D = o« W
LSB: sign of DUT1 2295 Hz —
CHU FSK Code groups. 2025 Hz—_] IR I S
CHU FSK Time Codes (UTC): 1 Code 1 and 8 Code 2 groups. } 11121418111214181 1|
. puTy (0.19)
32.010 10 periods of 1 000 Hz Decoded with Bell 103 compatible modem (in “originate” mode, 300 bit/s, 31.133 )
% 8 data bits, no parity, 1 start bit and 2 stop bits), most computers wold St;_at" Flrﬁtnbsyéioﬁ dcacfel ZbS‘_tOp
receive this Code 1 as the string (in hexadecimal) 10, 91, 39, 72, 00, HF, 6E, : s
2225 Hz| ce, 8D, FF; and would receive this Code 2 as 06, 21, 31, 95, 23, 06, 21, 31,
95, 23. The end of the last stop bit of the group is transmitted at the
5b half-second. Each group is preceded by 0.01 s of 1 000 Hz and 0.123 s 32.500
Code 2 Code 2 yte of 2 225 Hz carrier, and is followed by 0.01 s of carrier. Set modem cdrrier ‘
ode ode Code 2 detect on, or set modem carrier detect time to 0.1 s or less. 2225 Hz —
—— 32,510 2025Hz — | .
! | ' Dy _h mn s | 11121418111214181 1 |
32.000 32.133 32.317 32.500

by f Code 2
Time (9 [6/0[112]13[5/9]32] i e emd . A 0583-10

ot
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FIGURE 11
RBU broadcast and time code for mat

/ 1 PM = 100 Hz T PM =~ 312.5Hz PM = 100/312.5Hz | [ /

10| 80 55| 100 (ms)

Minute marker SM (second marker) SM SM SM
5 6 73\ 9 O/I 2 3 6 7 9 [1 2 3 456 7 8 90 1 2 3 4 5 6 7 8 0 1 2
00s 27th s 28th s 2%th s
Py
D 100 Hz modulation D 312.5 Hz modulation 0,1, 2,.;0.1 s interval numbers 8
3
a) RBU broadcast format c
Py
_|
0 10 20 30 40 50 60 n
‘ | | | | | | ‘ | | | ‘ | | | | | | | | | ‘ | | | | | | ‘ | | | ‘ | | | | | | ‘ %
®
duTl AUT1 Y N dw dm h m IN
1 1 v Iy 1y ! 1 1Y 11 1
A |—|o|o)—| ||| + |o|o|o||—|—|—| +|o|o| + |G| o< —Io|R RIKIS 0| <t || S oo| st o <t (| QI S oo <[ H QIS ool <N [ —IQIQS (oo <t fevi|
B [l +|+|+|+|+|+ +________o§§§§§§§§8880w¢NH A || O
T P T !
DUT1 TID Reserved intervals
A: first 0.1 s interval
B: second 0.1 s interval Parity bits
AUT1: the difference between the universal time and the UTC (SU) TJD | ﬂ“
Y: a year of century . - | L dm
M: a month of the current year Reserved |nterva!% M + dyy
d.: a day of the month —
d,,  aday of the week AUT1
DUT1: (resolution 0.1 s) b) RBU time code format 0583-11

dUT1: (resolution 0.02 s)

1
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FIGURE 12
|AM time code format

I Time signal I Time signal I Time signal I Time signal

I I I I
0730 0735 0745 0750 0800 0805 0815 0820 0830
1030 1035 1045 1050 1100 1105 1115 1120 1130

Timesignal in A3

I A3 Announcement

Timeis given in slow-speed telegraphy at 0735, 0750, 0805, 0820, 1035, 1050, 1105 and 1120 h UTC.

During summer time, the emissions are advanced by 1 hour.

Transmission schedule of IAM. 0583-12
FIGURE 13
GOEStime code format
05s 05s 05s 05s
TC Interrogation TC Interrogation TC Interrogation TC Interrogation
word message word message word message word message
L 30s .
———
Time code frame consisting of:
- synchronization word
- days, hours, minutes, seconds
- UT1time correction; accuracy, DST and
leap second indicators
- satellite position
a) GOES satellite interrogation channel format
40 32 8 20 16 16 180
<)
Synchro- Time of S |8 g Accuracy, DST,
nisation year 5| 2| F and leap second
word § LA information
~—————
? Satellite
UT1time Position
corrections
e 30 s time frame -
Begins on 00 and 30 s UTC
b) GOES time code format 0583-13




FIGURE 14
IRIG specific formats

FORMAT A )
. Time frame: 0.1 s 1
\ P,
0 10 20 30 40 50
[ O O T O O A O A B O B B N B
Reference time Index count: ms
Reference marker
Seconds Minutes Hours Days Seconds
I I/
1 248 1024 1248 10 20 40 12 4 8 10 20 124 8 10 20 4080 100 200 010204 08
P P P P3 Pa P -
| | 08ms 0.2 ms binary “0” (typical) 0.5 ms binary “1” (typical) 0.001 s (typical) 8
3
&
( - o
J '\ —
50 60 70 80 90 0 n
a1
I Y Y A R B 5
. IN
0.01 s index marker
0.001 s index marker (Time of day)
Control functions Straight binary seconds 17 bits
‘ 20 21 22 23 24 25 26 27 28 29 210 211 212 213214 215 216
Ps Ps P; Pg Py Py
‘ ‘ 0.8 ms position identifier (typical) Time at this point:
A S 173 days, 21 h, 18 min, 42.875s.
i |
Typical modulated carrier
L Recommended frequency: 10 000 Hz
33X X 0583-14A

€l



FIGURE 14 (continued)

FORMAT B .
L Timeframe: 1s ;
[ )
0 10 20 30 40 50
T T Y O O A O A B B I
Reference time Index count: 0.01 s
Reference marker
Seconds Minutes Hours Days
1 24 8 102040 1 2 4 8 10 20 40 12 4 8 10 20 124 8 10 20 4080 100 200
R P LPoin’[A P Ps P4 P
8 ms 2 ms binary “0” (typical) 5 ms binary “1” (typical) 0.01 s(typical)
4 -
J o
50 60 70 80 90 0
T Y O O O I O N O O B N N O N B B B O N I BN I
0.1 s index marker
0.01 s index marker (Time of day)
Control functions Straight binary seconds 17 bits
; 20 21 22 23 24 25 26 27 28 29 210 211 212 213214 215 216
P Ps P; Pg Py Po
J L 8 ms position identifier (typical) Time at this point:
1 t 173 days, 21 h, 18 min, 42.750 s.
i |
Typical modulated carrier
] Recommended frequency: 1 000 Hz
33X X

0583-14B

14
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FIGURE 14 (continued)

48 s position
identifier (typical)

FORMAT D
L Time frame: 1 h ¢
~ J
0 10 20 30 40 50
T Y B B O A B B I
Reference time o Index count: 1 min
Reference marker 10 min '”d‘?x _marker
I i— 1 min index marker
Hours Days
T
12 4 8 10 20 1 24 8 10 20 4080 100 200
R P P Ps Py R
48 s 12 s binary “0” (typical) 30 s binary “1” (typical) 1 min (typical) ‘
J =]
50

Control functions

Time at this point:
173 days, 21 h, 57 min

Typical modulated carrier
Recommended frequency: 100 Hz

0583-14C

7-€85'd1 4-N11'3B®Y
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FIGURE 14 (continued)

FORMAT H
L Time frame: 1 min /
= )
0 10 20 30 40 50
T A O O N B
< Reference time Index count: 1 s

Reference marker

Minutes Hours Days
1 2 4 8 10 20 40 12 4 8 10 20 1 24 8 10 20 40 80 100 200

R R P2 Ps Fa P 0.8 s position

0.8s 0.2 s binary “0” (typical) 0.5 s binary “1” (typical) 1 s (typicd) identifier (typical)
4 -
J '\
50

Control functions

P
Time at this point:

173 days, 21 h, 24 min, 57 s

Typical modulated carrier

Recommended frequency: 100 Hz or 1 000 Hz

0583-14D

)
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FIGURE 15
IEN/RALI time code for mat

0.96 0.48 0.1s

||

| |

56

57

H
H
*

52 53 54 55 58 59 0l s
(A Acoustic reference pulses
First date
code
segment
L 960 ms . L 480 ms .
‘ID HR MI STPL MO DM DW pz\ \ ID YR WS WL P/Q

20108 4 2 14020108 4 2 1'

08 4 2120108421421 °

ID:
HR:
MI:
ST:
P1:
MO:
DM:
DW:

0
01234567829 10111213141516171819272122232425262728293031

[f=2kHz [f=25kHz]

30ms 30ms

code segment identifier
hours (tens and units)

minutes (tens and

units)

“0” solar time, “1” summer time (DST)

odd parity bit of

the first information group (from bit 2 to 15)

month (tens and units)
day of the month (tens and units)

day of the week

P2: odd parity bit of the second information group (from bit 17 to 30)

ID:
YR:
WS:

WL:

PA:

20108 4 2 14020108 42 1'

A nn.r—i..

01234567 8 9101112131415

7-€85'd1 4-N11'3B®Y

code segment identifier

year (tens and units)

warning on change: solar time/DST
111 no change in the next 7 days
110 change foreseen within 6 days

001 change foreseen within 1 day

000 at 0200 switches to DST or at 0300 to solar time
warning on leap second

00 no leap second within the month

10 1 s delay at the end of the month

11 1 s advance at the end of the month

odd parity bit

0583-15

LT



	Rec. ITU-R TF.583-4 – TIME CODES
	ANNEX 1 – Information on coded timing

