
102 103 104 105

holdover duration (s)

10−5

10−4

10−3

10−2

10−1

100

101

102

103

p9
5 

tim
in

g 
er

ro
r (

ns
)

1000 ns (1 µs) budget

Clock-holdover technology-readiness ladder
(GNSS-disciplined, then free-running; 95% bootstrap CI)

optical-sr-lattice  [ground-lab] — 1 µs at > swept range
h-maser-aces  [flight-qualified] — 1 µs at > swept range
csac-sa45s  [deployed] — 1 µs at 8.5 h
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