
LN-CSAC SA65-LN 
Frequently Asked Questions (FAQs)

The Low-Noise Chip-Scale Atomic Clock (LNCSAC) SA65-LN combines the precise and stable timing of the Chip-Scale 
Atomic Clock (CSAC) with an Evacuated Miniature Crystal Oscillator (EMXO) for low phase noise and superior short-term 
stability. Here are a few frequently asked questions about the LNCSAC and what we recommend:

Q: Why would I use an LNCSAC compared to the CSAC or a low-noise crystal oscillator?
A: Compared to standard CSACs, the LNCSAC reduces signal jitter and lowers close-in phase noise, making it an excellent choice 
for systems that utilize frequency mixing or digital modulation schemes. Additionally, while low-noise crystal oscillators can offer 
good performance, they typically lack the long-term stability and environmental resilience of atomic clocks.

Q: Is the LNCSAC a drop-in replacement for the current CSAC?
A: The LNCSAC is not footprint compatible, but many specifications are shared between the CSAC and LNCSAC. The size of the LNCSAC 
is larger than the standard CSAC (2" × 2" versus 1.6" × 1.39") to accommodate the larger ovenized crystal oscillator that provides the 
low-noise output. However, the height of the LNCSAC is extremely close to the standard CSAC (.5" vs .46"), meaning both can fit into a 
VPX standard chassis. Other important specs such as temperature sensitivity and long-term drift/aging are identical to the CSAC.

Q: Is power consumption different between the LNCSAC and CSAC?
A: Yes. The LNCSAC consumes ~150 mW more power due to the inclusion of the  EMXO but improves the short-term stability (1s 
ADEV) of the clock by a factor of 10.

Q: How do I calibrate (discipline) the LNCSAC’s phase and frequency to a superior reference?
A: Like the CSAC, the LNCSAC can be disciplined by sending the “!MD” command. This will adjust the frequency of the LNCSAC 
to align the 10 MHz and 1 PPS with an external 1 PPS signal. The “discipline tau” can also be set, which will change how long the 
input 1 PPS is averaged before corrections are made. Tau can be between 60s and 10,000s. For noisy (but accurate) references 
such as GNSS, the tau should be large (~5,000s). This will average out the noise of GNSS but keep the long-term accuracy.

Q: What if I need my LNCSAC to be accurate quickly and can’t wait 5000+ seconds for it to discipline 
to GNSS?
A: Many applications need to be powered-on and accurate as quickly as possible. Our suggestion is as follows:

1.	Since the LN-CSAC must acquire atomic lock prior to disciplining, enable the heater boost feature to hasten the lock time 
and enable disciplining to begin sooner. To do this, enable heater boost using “!.150”, which will quicken the time to achieve 
atomic lock from cold start down to ~120s by allowing the physics package heater to consume more power at startup.

2.	Enable disciplining with a 60s time constant (shortest allowable setting) and whatever phase threshold your system needs.

3.	Once phase stops moving and remains steady for 10+ seconds, you are “on” frequency but still need to adjust out the phase 
error. DiscOK only switches to 1 when the phase is below your threshold for three time constants.

4.	Lengthen the time constant to optimize the stability of your system. If it is to a Rb or Cs standard, you can keep the shorter 
time constant. If it is to GPS, lengthen it out to >1000 seconds.

This process takes about 8–10 minutes at ambient temperature with a 20 ns phase threshold. 

microchip.com

The Microchip name and logo and the Microchip logo are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other countries. All other trademarks mentioned herein 
are property of their respective companies. 
© 2025, Microchip Technology Incorporated and its subsidiaries. All Rights Reserved. 5/25	 DS00005984A


