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Development of High-Accuracy Clock for ETS-8
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The high-accuracy clock (HAC) is an item of equipment for navigation that will be carried on board the geostationary Engineering
Test Satellite * (ETS-* ). The purpose of installing the HAC is to establish the basic techniques for navigation. In the future, this
technique and system will improve the performance of navigation by the existing global positioning system (GPS) in such areas as

integrity, continuity, availability, and accuracy.

The HAC has two modes: an atomic clock mode and a bent-pipe mode. In the atomic clock mode, the navigation signal is
generated from the onboard cesium atomic clock and transmitted to the user on the ground. In the bent-pipe mode, the navigation
signal is generated in the ground station and relayed by the HAC to the user on the ground.

To date, development of an engineering model of the HAC has been completed and the desired performance has been

confirmed.

oooo

HACI High Accuracy ClockI 20030 0000000
ETS-81 Engineering Test Satellite 8 [ 0 000 0000
0ooo0oo00ooooobooooooooooooog
O000oo0ooooo0o0oU0Uooooooogooooog
gooooooUoooooO00ooUoUooooboOogGPs
0 Global Positioning SystemO 00 000000000000
O000o0o0o00oOooooooooooouooDooooog
O0ODO0OHACO 019980 0000 00O OI NASDAD NA-
tional Space Development Agency of Japan(TJ 00O 00O
goooooooooo

gboooboboboboobooobon

ooooooocepSOObObOObOOoOCcOOOOOODOO
oooOOobOOoooobOboooOoooo4bDs0o0OcepPsOOnn
ooooooooo@moooooOoooOobcOoOoooooon
ooOooooo0o0OOHACOOUOOOOETS-8 DOO0OO
ooobooooooooocoboooocoooocooboooDo
oooooooooboooooooooooooooon

() OO0DO00O0UDO0OUOOOUOODODoOOoUoOoOO

50

000000 mpoooooooooooooooog
OO0O0000OHACOOOODUODODOODOOOUOOOOO
Oo00oUooooooooooogepsogooooog
O00ooU0ooo0ooOoooooooooooooog
Oo000o0ooO0oooomooogooomoooog
goooopoOooOoooODOooooooooooooo

(2 DO0O0D0DO0OO0OOOOOOUOOOODOOOOOOOO
0000000 0oDoO00oo0ooOODoDU0OUOOoOHACOO
Oo0o00ooooo0oooooooooooooog
oooooooooooooooo

(3 DOoODOoDOoOOoOoOoOoOoOmOoOooooooonO
OO0o0ooooooooouooooogepsOonooOoQd
OOHACOOOOGPSODOUOUODOOOOODOODOO
gooooooooo

(4 ODO0OOOoOoOoePsOOODOOODOODOOOOOO
0000000 0O0O3 SAO Selective Availability[T O
O000oooooooooOHACOOOoooogg
O000000oooooooooooomuooog
Ooooooooooomooooooooooog
OO00o0o00o0ooo0oooooooooooooog
Oo00oU0oooooboooooDOooooooooog
0000000000000 oo0oooOoooooogo

000000 Vol.O No.OOTTIO



HACOOOOOOOODO

goboooooHACOOOOODOOOOOODOOOOon
HACOOOOOOODOOOOoOOooooooooooooo
uoboboooooooooocoobooobooobood

ETS-*
GPSO OO
O A
O HAC
GPS \ Hoe ooooo oooo
00o0oo
ooooooo Joooon
ooooooo J0oo0o
OO0 oooog SLRO O

goooopoooooodoonoo

DDDDDED}D}\

ooooooooooq

JDDDDDDDD

oooooo

O00OHACOUOOOOOODOOOOGPSOOOOOODOOOHAC
oooobooooboO0oOoooO0ooooOoOooOooOoOoooOoOoonoo
oooooooooo

Total navigation system of HAC
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EIRP : Equivalent Isotropic Radiated Power
GIT : Gain to noise Temperature ratio
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Service areas of L-band and S-band
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