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An Evaluation of Secondhand Rubidium Atomic Frequency Standards

Tsutomu OGAWA*" and Sachiko URANO*

Abstract

The output frequency of a secondhand rubidium atomic frequency standard (FE-5680A) was
inexpensively obtained and examined. After connecting a terminal for the frequency output, a sinusoidal
AC signal with a peak-to-peak voltage of 2V could be detected. The output frequency was approximately
8.4MHz and its precision was (0.0001 Hz. Its long-term stability and temperature dependency were
estimated to be better than 10™"/day and 10™"/K, respectively, which are smaller than the values listed
in the datasheet. Although the warm-up time was about 20% longer than the listed value, the peak power
consumption was about 33% smaller.

The high level of precision and stability would allow the device to be used to, for example, the
frequency counter circuit of a proton precession magnetometer for measuring the geomagnetic total
intensity.
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FE-5680A

10MHz
Frequency (factory settable | 10MHz 10MHz

1Hz to 20MHz)
Long Term 2x109/year 8 5x108/year
Stability 2x10°1Y/day 2x108/year 5x10°19/day
garm-up <5min. to lock <10min

ime

Output Q'5V RMS

into 50 ohm
Voltage .

sinewave
Frequency 3x10°10 9 -9
vs Temp (-5°C to +50°C) 1x10 <5x10
Power 11W <1.3W
Consumption (steady state) 12W (steady state)
(25°C) 32W <3.5W

(peak) (peak)
Voltage 15 to 18V 4 Ko
Required @700mA 11.4 to 12.6V 5.0VE5%
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Rubidium Frequency Standard

FE-5680A HP53132A

Universal Counter

GPS Time and Frequency GPS Antenna

Reference Receiver

HP585038 (i)
| = | 1. | |
Qutput Signal | I 10MHz AC Signal L GPS Signal

Frequency Data
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FE-5680A U/N 35332
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