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i JJY ( Radio Station )

= On NICT in JAPAN

= TIme and Frequency Transmission
Facilities

= LF(Low Frequency) Standard

= Station name
= Ohtakadoya-yama Station
= Hagane-yama Station

= construction cost 30 hundred million yen
maintenance cost 3 hundred million ven
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BRDDIEEAT

classification and the name

Type of Freq. Range of Use
Fequency

VLF Very low 3-30kHz Radio navigation(submarine)

LF Low 30-300kHz Radio Clocks, aviation mobile
communication

MF  Medium 300-3000kHz Radiobroadcast
HF  High 3-30MHz Shortwave broadcasting

VHF  Very high 30-300MHz FM / TV broadcast, Mobile
communication

UHF Ultra high 300-3000MHz TV broadcast, Mobile communication

SHF Super high 3G-30GHz Satellite, radar, VLBI, astronomy



i Use of JJY

= Broadcasting accurate Japan Standard
Time(JST)!

= @ Used in synchronization of radio clocks

= @ Used as a time standard for broadcasting and telephone
time announcement services

= Providing highly precise frequency
standards!

= @ Used as a frequency standard for measuring instruments
« @ Frequency synchronization of radio instruments



i Ezk Contents

=2 JSToxs Nttp://]jy.nict.go.|p
Background:duties of JST

AARBRERIST | REBIRIYOME
Japan Standard Time, an outline of Standard Time
and Frequency, JJY

mmeszrs |1 Ime Comparison in Japan
= JYEFZIBERO®ZE. Y EOEZILLERIER

Role of watching JJY, results from comparing time
with JJY

I DIYERIRR

Recent operating condition of JJY



http://jjy.nict.go.jp/

wcrogr  1aSKS of NICT

aaEenlST bLoiEEEERERE &5 #HE8T5

Deciding, maintaining, and providing JST and Standard Time and
Frequency

JSTZDK%
= NICT/MNEH tUILRFEET, KFEA-HITTER
NICT Koganei: cesium atomic clocks and hydrogen masers

JSTZ##65 S
= REFERIIVIXISTEABRZEICHIET 50D RKFE!
JJY is the LF wave which provides JST to all over Japan

JSTELLET B

- @mzasm (Two Way Satellite Time and Frequency Transfer) or GPS
= BFZILLEDOERE] BIEEER
Role of Time Comparison Watching Time Difference
= EFRLEE: [RFERET DT —2(BIPMA D T)
International Time Transfer: Data on atomic clocks (to BIPM)
= ERLLE - BEERIIYDEZIER
Domestic Time Transfer: Watching Time of JJY



2oMEZ TWO time scales

R FF Astronomical time [ FBFAtomic Time
(MK D[/ =S BEFAT) (Cs 133K FDEF/F K#)
Time by Earth Rotation Transition frequency of Cs133

1958~ (19675 % F;5/revised)

FRAIE LU R - B IR B4R ZE 5071A
The precise time / frequency standard
OB FIC1R

Time difference occurs one second per~
100,000 years




JIYDBNEEER . AMBD)
ﬁ Introduction of JJY




BETBRIYDELGES
Main history of JJY

S15(1940).1.30 ZEAEEIKIIY:ERRIR(HE2FETT0REF)

(start operation of JJY HF)
S40(1965).1.10 RIKRZEERBIG2ASEH B

(open JG2AS experiment station)
S63(1988).12.1 JG2ASICZEF%l1-+ E & XEERIB(1IFERH)

(start examination of setting time code in JG2AS)
H11(1999).6.10 HH=MELILEETREERMN JIY40:ERR (10£8)

(Start Ootakadoya—yama LF 40 station)

10t Anniversary
H13(2001).3.31 }EKEBEEERDERFEL

(stop operation of HF)
H13(2001).10.1 [IARILIZLETREIERT JY60:ERRR (8FER)

(Start Hagane yama LF 60 station)



RIETEEEREEMN
Range of LF Standard Transmission Station

Hagane—yama

Station %00 ki

>40~50dB ¢ V/m

Ohtakadoya—yama
station

High 200 m
transmitter
anntena
Freq. : 60 kHz

2001,0ct. 1st
Open

o0

High 250 m
transmitter anntena

1000 km

>53~63dB 1 V/m
1500 km
>43~53dBu V/m

Freq. : 40 kHz

1999,June,10th

[ The numerical values under each distance (km) shows the value by ] Open
calculating theoretically assumed field strength.
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‘L Applications of JJY

Providing highly precise frequency and
time standards

: < - + frequency standard for measuring instruments p__Observation paint
# O9HE + frequency standard for radio station - i

+ standard time for outdoor docks

/

anicenter

Radio Controllet
Clocks

+ wristwatch

« table docks

+» wall clocks

+ outdoor cocks

Observation instruments

+ Control standard time for
seismograph and meteorological
cbservation instruments

LF Standard Time and
Frequency Transmissions

%_!\;/ /

Electrical appliances

+ radio_controlled computer docks

+ radio_controlled home used electronics
+» radio controlled radio cassete

o

-, ~

Transport and 1

electric power \ , —r

« Auto control of streetlamp on/off : 0 ' ﬁ
« Control of frequency and phase Traffic

at electric power stations ; ] )
¢« Control standard time for railway indusry

* Transportation (traffic light cantrol)
¢ Control standard time for taxi clocks



SR7UTHIER & BE
Top of the umbrella antenna and the
station
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Block diagram of the signal

i transmission system  JJY

Japan Standard Time

v

The National Institute of Informatin and Communicatins Technology

Computer

F 5

4

L

Monitoring Instrument

F 3

* Remote Monitoring
+ Time Comparison

+ Remote Monitoring

Time camparison Using cammunication

satelites or GPS satelites is adopted regurarly

to keep and control the exact time at LF

standard time and frequency transmission

stations,

Umbrella
Antenna

Y

LF Standard Time and Frequency Transmission Facilities

\ status / Status/ Control
Measurin Measuring > :
9 = Computer M= and Control | Transmitter
Instrument
1PPS Instrument
F 3
Cesium
A|tm|E Dtimg?y 4_.({-))}; » Matching Ll Lightning
0a
Cloc Clock A Time Sl Box Arrester
5MHz
5MHz -
Frequency Transmitting _
Shift e . Signal *| Transmitter
Instrument PP | Generator \ 1
Transmitting Signal
Prima?ogc';ndard Time Signal Control Room Transmitter Room Mal‘?g ie:gaﬂgeom

AThe LFstandard time and frequency transmission stations are equipped with a private electric generator to provide backup power during power outages,



* #mm (inside of the station)

BUIES

BHEE

Time
Signal

Control B

Room

L e » ==

Transmi
-tter
room

| pla iy "
e BORE

— (=" | mpedan
=0 " ce-
& < i Matching
‘ Room =
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Transmission station

Latitude
Longitude

Antenna form

Antenna power
Frequency form
Carrier, Operation time
Modulation wave

Variation of modulation
wave

Standard time

Accuracy

The format of second sign, The mark of 0.2, 0.5, 0.8 second

Ohtakadoyayama Haganeyama (Fuji-cho,
(Miyakoji-cho, Tamura-city, Saga-city, Saga-ken)
Fukushima-ken)

37d 22m N
140d 51m E

Umbrella type 250m high

33d 28m N
130d 11m E

Umbrella type 200m high

50kW (Effective radiated power10kW)
AlB
40kHz. Always 60kHz. Always
1 Hz(Second sign) DUT1 signal: Nothing

Maximum 100%, Minimum 10%
(Unincluding call sign transmission time)

JST : 9 hours ahead of UTC

+1*1012 Frequency and time interval
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izl A5 Time Code
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Time Code 1

Time code in generallyv(except 15minutes and 45 minutes of per houry)(Example)

0 lD 20 S0

40 20 10 g 2 4 £ 1F1 ) il 10 g g 4 & 1FE s Z00 100” L0 40 20 10 P
L | I ]

Minutes Hours Dayrs
o 40 o (J
g 4 2 1. g PﬂlFﬂE 80 402010 & 4 2 IFE & 2 l D””U""D””U'
Cecont . ) Days Paplty Tears — Dawr of T d f t
24P EecQll intformation
Esgerved hia weak
Red: MarkeriInDiand position marker(FPO—F5) Pulse width 0,25 +-5ms
Green: 0in binary Pulse width 0.8z +-Sms=
W ellow: 1in binary Pulse wadth 055 +-5ms
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Example of without leap second within 1 month in 2004 vear 22 davs(LApril 1s5t) Thursday 17:25



Time Code 2

Time code on call sign sending out(15 minutes and 45 minutes of per hour)
(Example)

U 10 20 Sl
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2tation maintenance information

Hed: MNarlker(lI) and positton marker(PO--F5)
Cresn: 0in binary
Yellow: 1in binary

Pulse wndth 0. 25 +-5ms
Pulze width 0.8z +-5ms
Pulse width 0.5z +-5ms
Example of without transmission interruph on in 2004 vear 22 davs(&pnl 1st) Thursday 1725

(Attention: The modulation degree of call sign part 15 0-100%00
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JY DEE/NFRK
i transmitting/suspending JJY

. zExisER (operating 24hrs a day)
= EEHEBRO-HOER (Stop transmitting for maintenance)

= 8days tamm< (except for Sat. Sun. and nights)
« BERIA LA AMBHI0A 4]
= (40kHz;at the beginning of Sep. ,60kHz; at the middle of Oct. )

« BIREEBREOENT -IEEE
When obtaining the measurement data of radio stations
. iRz registered dealers for an inspection

. FrUFREOHHY Carrier transmission only

- mRAREOIEESE two stations are not inspected at once
20




wizm (Maintain and Watch)

= 24F5[E365H XBTEEZHH Bz
For 24 hours a day for 365 days, a superintendent company is stationed.
» BEERBRERFIZTFY)

Daily check has been carried out by items

= BROHDERINE Collecting information for operation
« EEFRFEOIRIER(C. %, [UE. EFER)

Weather information(hPa. Wind Speed)
- E-SRER- BAMEERD RT L

System for lightning, weather, earthquake
- BRIERT BRAAS EEMNT—ME

Monitor using camera

21



zzx% Countermeasure against lightning

SRR RaMBEERL AT LA
up-to-the-minute reports of lightning, weather

Information, and earthquake early warnings
. BEOSKTH. IEH. L5, 55

weather information in a wide region
. EANESETI-LE SR

Right before lightning, alarm sound starts:

consider to stop transmitting
= ZHREN FZF15kmLLA (an alarm covers within a radius of 15km)
« CEERIREA F1F25kmLLA (an advisory covers within a radius of 25km)
EEHOEE#HETT-4DEFRE accumulation of data of lightning statistically
ERHARZ4 48R preparation of a guideline for stopping transmission
= B HFEREEERERTDERE
aim: ensure the workers’ safety and reduce the damage by

lightning -



S[RERITZ4EmE
a monitor of a weather observation

p_'_’.f-‘ E R - Windows Internet Explorer

e e ™ .-'.‘.'_;_ Rt ~ | | >
: PrAMLAErY FREEEr  FEn0n EBEIZADAY D W)L s JLTFOHD
! Google |G~ w dEESE e[ - Ba - T Febw—io- EhooebEn 2o 22

Tr 4 | @8 =R - = - B deh - [EFr £ @ D, 3

NICT (A4l _RZFE=EREI@m
Hagane-yama station
2008FF07H27H 18BF40%3 JST

JEL2E velocity 3.7m/s

JEL =] Direction of wind WSW
B & KB JELE 1i1.1m/s
B &= KR JEL =] S  momentary
B &= KR AZEF 02:49:16

-~

== 914.0hPa

Minimum @if H f&<{E SR JE 908.3hPa =iim temperature  25.0°C
raislic 3 03:10 BIEE&EESS/A  28.1°C maximum

¥ B 14:10
precipitation. BEE7K = 0.0mm HI B &{E=IA FOIC  ninimum

a1 1 B5FR&E 0.0mm T BF 05:30

Bl 3EFE] 0.0mm
=Ei==1 O 0mm ;BB BEE  humidity 77%0

EF2lEmm] & >7:[BUEEICEEISEIEEEIT 7] Zoofh: [FH5EsREE I[EFEET]

wl O—HIL A RSae L 100% -




S8 BE-HEERZIEEE
Monitor: weather, lightning, and earthquake
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BEENERILBEEREEFMOEHN
The total number of lightening at Ootakadoya-yama Station

20064 1 H

2006F 3 A
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EARUBREEREEFTDOEHR

The total number of lightening at Hagane-yama station
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JIYDXEHLERTER

Information on transmitting and

operating JJY

» BEBRJIIYVEEFER(EFTERZRTLAD

Information on JJY (available by mobile phone)

= http://jjy.nict.go.jp/i/index.htm
= f5l(Sample)

AOKHZAZZEBIK

IEEE{EH (normal operation)
ERFEEL (no plan to stop transmission)
B #H: 2008/06/24 09:20:06 JST

60KHZAZ#EE R

IEEEEP

06 H25H 105002 =K FEHY (plan
to stop transmission)

B #: 2008/06/24 09:30:12 JST

. memmvossks (condition of operation)

= FRURTFRBR. ERAR) OEMoE. HEF

Information and report on suspending transmission

= http://jjy.nict.go.jp/jjy/log/index.html
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Block diagram of the signal transmission system of the LF standard time
and frequency transmission station

e National Institute of Information and Communications Technolod

Japan Standard Tinj@—>{ Compute{+—> Monitoring Instrumer UmbreIIaKAn7tenna

—

A A

* Remote Monitorin
» Time Comparison

(@]

* Remote Monitoring

LF Standard Time and Frequency Transmission Facilitie

= Status / Control
\ 4 status
Measuring Measuring {4 .
19 nstrument | COMPUter*Jand Control4s fransmitter
1PPS
- Instrument
Cesiu [l Dumr(r;y y|Matching Ll  ightning
Loa Box
Clock Time Signal Arrester
tomic 5MH
CloclkMH: Frequency Transmitting
MO shift BMHZ ) Signal [T -
> 9 »{Transmitter
Instrument] 1PPS Generator ‘\
| Transmitting Signal
Primary Standard Impedance-Matching

Room Time Signal Control Room Transmitter Room Room




@ v | httpe//mirumanict go.jp/ootakahtml
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Figure m:u»
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wonmz HOW to use JJY

zwess+ radio controlled watches and clocks
- BRSERShELEE
adjust the time automatically by receiving waves
. #E.zypiEE  precision : about ms
. R /AR INVERBHMENESS
shortcomings: unable to receive JJY near noise
or the other elements
EREELERMKE 101526
high precision of calibration with le-11
= NICTART—2OFAEIZT how to use the data published by NICT
gaLEorzRsz time record by observation equipment
« HES. XAEHHBIZE a seismometer, an astronomical observatory
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REELERORHBNE SHER
Elements to transmit and stop LF waves

(|

BHEE=MEPILFE

2007.4.1~2008.3.31 (#3 878485
AR

Machine troubles

0.00%

BRAKE (ZDfth

Natural disasters

tER - RERST
84.67% Mainteng

{=ikEFM . 85h 48m 318
suspension
ZEETRERIEE ¢ 90.02 %

transmission

EREIEFR ]\

-

| EA LB ERRIER |

2007.4.1~2008.3.31 (#2 87848FH])

PR =
E 9j(<<< 5 (%0)1@') Machine troubles
Natural dlsasters 0.02%
0.05% A HA

==

EE XK
Measure
against lightning

37.85%

e - RERST

Maintenance

62.09%

=R B

Suspension

FESTRFRI R

transmission

113" 05™ 558

98.71 %

’f

2 HmEEERER(Total hours to suspend):
)% ER&SI- k5 FSTBERIZE(Total hours to transmit) :

)
00h 00™ 00s

~
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‘L ssmmvonnzs Watching JJY

= JYREEFRoBE#EEUTC UTC by JJY stations
= 1@EB(0otakadoya)UTC(JJY40) & AME(Hanage)UTC(JJYE0)
= JST=UTC+9hours
s GPS 1Vt 1—KICKBHFZIE R
Time watching by GPS common view
» FENAREFZILER TWTFT
Time comparison by Two Way Time and Frequency
Transfer
« JST & WY oEzZE Time difference between JST and JJY
= Time diffrence UTC(NICT) and UTC(JJY400rJJY60)
. B AImMm:x100ns
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GPS 1&Ut1-i%

‘L method of GPS common view

TWSTFT using

Commercial satellite

INEFHAEKER Koganei inTokyo 1X{EFr Station UTC(JJY40) XI(E
UTC(NICT) 1pps UTC(JJY60) 1pps
34



UTC(NICT) -UTC(JJY40) sistircassreniz

:ﬁneasurement with JRC485F)
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2005/9/6 ﬁ%

s

*mm11§
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UTC(NICT)-UTC(JJY40)
i 2008/1/1-2009/10/17 GPS-CV

sepx-c1 - JRC485F
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UTC(NICT) -UTC(JJY60)=i=iircassqcamsiz
i (measurement with JRC486Q)
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UTC(NICT)-UTC(JJY60)
2008/1/1-2009/10/17 GPS-CV
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wm.wm  Facllities (2006~2008)

MZEEZEOEFH Aircraft warning light system is updated
= GHAT.BISEtRIT xR

EEfRkiEEn®EH  Monitoring devices are updated
= BRNAF(H7-1E). BERE-S. B -HDERFR2R . FlEIEH EHSE

#EWE(lightning damage) JJY40:200746 A . JJY60:20084E3 H
s EEHBATVIES 1L (AkwW/HR) DEE - (S8
« EEEEHEAR. HKRER. TLAIZEOKRELZDEIR
FRE (snow removal) 2007EELE mEErT %A
[Eh¥alIve0/mE R AAE (a slope)n i Eh (landslide)xtsk
= KEHEREBLHE(typhoon damages)
« WEBEREEIS. ZEAETV/I-f®RIE Constructions
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VATL, BRF

system, publication and so on

R4 EHRIVATLAREFTEROES
replace the PCs for generation and measurement system

= LINUX~DSHE, SR E /471~ A5RE FE#

port to the LINUX, replace interface of measurement equipment

EIEFTGPSZIEH F 23R E mount the redundant for GPS receivers
RAaEEIRT 425 receive the data of earthquake early warnings

- BEFEORL3E countermeasure against workers’ safety
T-4ARY-E'A Z{EH3EEM publish the data

= http://jjy.nict.go.jp/QandA/data/jjy.htmi
BB E(LF40) HE#OEH (updated the PCs) 20084

. RERE 2E#LLAERTE) TX control monitors
zagE 2assms Impedance-matching room

40



BR S\ Hh 2= 3R 3 0D 18] T 451
Monitor: up-to-the-minute reports of earthguakes

]|

HIEEEIR | 3B A T < fo Lo

HEERE CEEBBNZFEFT

2008/06/16 8:45:04
| RRAMEERZE
TR A L |

M FEAERFH] | 2008/06/14 8:43:45 |

=
R

=R

dki () B8 (E) [140.0 _ ;
R E (k) 790 2Fach =
"‘ J EFIEErT

BEL EN TR S i D Hedsg

8AH

4] ﬂﬁnﬂﬁﬂ
A Y =+ & |

770 150 FIE
big[1e24 |oo06[06T12[1a18]18-24 @
o 10 0o il 10 | 10

|15
188 198 208 218 220
el &y 0 G _|
e ﬁ%ffs 2 4:0 2 5:0 o 5:0 2 4:0 2 450 27;120
RIESGE 14°C 15°C 170 17°C 1726 18°C EI
[ ) T =2 20% 20% 40% 40% 5024 70%

% A8 e
@I G Bas

_1= x|

BEE

@1 A8—H| N Liehtnine Scope | A sg@urnad. | 9 e | ARkl —s— L] sz 260 | Senmme. | BlEmsn & | L0 -veand [dwaesss @)




szsu(leap second)
200918 1HE. 1HA1FEL |

] _s€cond longer than usual on Jan. 1 2009. _/

2009F 1A 1BFFI9 (BAKR) (L. 3FER8DD 535 EAMMTOHNET,
A leap second adjustment was carried out on Jan. 1 2009 after 3 years’ absence.

D35 DHEMNL 9 7 2HF(CIEFEO>THMS 2 4[EBIHTT,
It was the 24th adjustment since the leap second system was introduced in 1972.

HhERIR ERADENE (CED < BRI (RXHF) & E?H%@h
OIFL(FFE)N0.9ULETNRNLDICT D). 1¥8%=
MRZD. BRULZDEEZ D357 LL\WET,

CNETITDOE D32 (F. IRTNMRDIRIET. FFE
STORFZICI LT, KX DIFZNELS IR D TRTULET,

To keep the time difference between
Astronomical time and Atomic time less
than 0.9 seconds, one second
adjustment is performed by either
. o o inserting or deleting. So far the
BIE20065F1A18 53 5% HFAKOE LVLREEDE _ _

astronomical time becomes slower, a

= (rare display on the last
( Py leap second adjustment was done by

adjustment in 2006.) \inserting a second. /
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