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Abstract: To accurately and efficiently control the probing sequence of the Hg* microwave atomic clock, a highly in-
tegrated custom timing control system was developed. This system adopts a layered architecture design, in which the host
computer software enables parameter setting and sequence configuration distribution. The embedded software, in real -
time, parses the received instructions and generates high-precision operation sequences, ultimately driving peripheral de-
vices to precisely execute the corresponding operations. It achieves flexible configuration and dynamic reconfiguration of
the timing logic. Experimental results show that the sequences generated by the system are consistent with the theoreti-
cally designed sequences, enabling convenient and efficient timing control for double-resonance probing, Rabi probing,
and Ramsey probing. The system provides a reliable timing control solution for the integrated research of Hg* microwave
atomic clocks.
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(a) Theoretical sequence for double resonance

1.00

0.75
il
ez
S 050
K

025

0.00F

-10 -5 0 5 10
W& / Hz

(b) SEHRER M L
(b) Double resonance simulation

2 G-I AR I B T AR Y R 0 BRI
Fig.2 Theoretical working sequence and simulation diagram of

light-microwave double resonance detection
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Tab.1 Rabi detection timing-sequence
HMEARAE FFEEIE] /s
HLT AT IR 1.1
e r iz 2.1
PRIIRETIF 1.1
PMT $]JF 1.1

#2 Ramsey # X £ o} 5

Tab.2 Ramsey detection timing-sequence

MR FREIT i) /s
W T 1.0
S kT iz 2.0
TR IRIT I (BREE) 1.6
PMTTJF 1.0
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