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Function: generates 10 MHz reference signal and 1 pps clock tick at the antenna, from 
10 MHz pulse train sent from lab via optical fiber. 
 
Brief circuit description:  The laser signal is received by a Fermionics FD80FC 
photodiode.  The 10 MHz pulse train from the photodiode is amplified and used to 
phaselock a 10 MHz crystal oscillator (Frequency Management VC46).  The TTL output 
of the crystal oscillator is amplified, passed through a 10 MHz filter to produce a clean 
sine wave, then split to provide four 10 MHz outputs.   A sample of the incoming 10 
MHz pulse train also is sent to a comparator and retriggerable one shot.  If a pulse is 
missing, the one shot generates a 1.5 microsecond wide clock tick, which is available as a 
positive-going TTL pulse and as an RJ485 differential signal. 
 
Input:  

• laser signal (1310 or 1550 nm) on single mode fiber, FC-APC connector.  The 
expected optical intensity is –16 dBm, or 25 microwatts.  The acceptable input 
level is –21 dBm or greater; the circuit functions down to about –27 dBm. 

 
Output: 

• Four SMA female connectors with 10 MHz sine wave, +8 dBm; note that crystal 
oscillator generates 10 MHz output even if it is not phaselocked 

• One SMA female connector with 1 pps tick – 1.5 microseconds wide, positive 
going TTL. 

• One RJ45 jack with RJ485 differential signals: 
 

1 10 MHz TTL L 
2 10 MHz TTL H 
3 1 pps L 
4 NC 
5 NC 
6 1 pps H 
7 NC 
8 NC 

 
 
Indicator LEDs: 

• optical pwr:  green for > -21 dBm (acceptable operation) 
yellow for  -27 dBm < pwr < -21 dBm (marginal operation) 
off for pwr < -27 dBm 

• 10 MHz lock: green if phaselocked 



 
Power supply/monitor through 9-pin D subminiature connector, male: 
 
 
 
 
 
 
 
 
 
 
 
 
1 pps tick as generated by missing pulse 
 

 
 
Figure 1.  Top trace shows 1 pps clock tick output from SMA connector on 10 MHz 
receiver box.  Bottom trace shows the 10 MHz pulse train received from the lab 
transmitter over the fiberoptic link; a missing pulse encodes the 1 pps tick. 

1 -15 V, 50 mA 
2 DS2401 serial number 
3 pwr GND 
4 gnd for photocurrent monitor 
5 +15 V, 175 mA 
6 gnd for DS2401 
7 photocurrent OK: 0=no, 1=yes (superfluous indicator) 
8 photocurrent monitor, 10V/mA; expected level is 0.2 V 
9 10 MHz lock alarm, TTL: low if locked, high if unlocked 



Thermal behavior 
 

 
Figure 2.  Thermal test of 10 MHz receiver.  Top curve is 10 MHz phase, bottom curve is 
temperature.  The thermal coefficient is approximately –0.1 degree/C. 
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NOTES:
Install either FPD1 or FPD2; NOT both.

FPD1 has an integrated TIA.

FPD2 is a PhotoDiode ONLY.

Keep FPD1 and FPD2 close together.

*

*
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** USE TBD for FPD1, or TBD for FPD2.
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