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All IF Router paths were measured in 2000: 
 

At 1 GHz, L = -8.1 to -8.8 dB 
At 8 GHz, L = -10.2 to -11.0 dB 

 
Typical front-end has 12 feet of FSJ1-50A Heliax connection to IF Router.  Heliax cable loss is: 
 

At 1 GHz, L = -0.7 dB (0.06 dB/ft) 
At 8 GHz, L = -2.3 dB (0.19 dB/ft) 

 
Estimate paths include 4 additional feet of 141 coax inside IF Rack: 
 

At 1 GHz, L = -0.4 dB (0.11 dB/ft) 
At 8 GHz, L = -1.6 dB (0.40 dB/ft) 

 
Therefore, the total loss, front-end output to Optical Driver Module input, is: 
 

At 1 GHz, L = -9.6 ± 0.4 dB 
At 8 GHz, L = -14.5 ± 0.4 dB 

 
ODM measurements indicate their gain unit-unit variation is about ±2 dB, nominally 32.5 dB at 4.5 GHz 
at the attenuator mid-range, and with positive 4 dB slope from 1 to 8 GHz: 
 

ODM at 1 GHz, G = 30.5 ± 2 dB 
ODM at 8 GHz, G = 34.5 ± 2 dB 

 
Adding the two previous values, the net gain, front-end output to laser modulator, with the ODM 
attenuator at mid-range is: 
 

At 1 GHz, G = 20.9 dB ± 2.4 dB 
At 8 GHz, G = 20.0 dB ± 2.4 dB 

 
To maximize the signal noise density at the laser modulator inputs, our target level for total power at that 
point is -5 dBm.  At the front-end output connector total power level of -5 – 20.5 = -25.5 dBm is required. 
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The system temperature is expected to vary from about 30K to 300K in operation, a 10 dB range in total 
power that also has to be absorbed by the ODM attenuators.  That places the variation due to IF Rack gain 
and system temperature at  ±7.4 dB.  Since the ODM attenuators have a range of 31 dB, the front-end 
output total power variation due to gain variation could be up to ± 7.5 dB, but to be cautious, I suggest ±5 
dB maximum.   
 
The system temperature mid-range value is 95 K (5 dB above 30 K and 5 dB below 300K); the nominal 
front-end gain becomes: 
 

 
 
where kB is Boltzmann’s constant times the IF bandwidth, with units of mW/K.  At 1 GHz bandwidth, the 
required front-end gain works out to 63 dB. 
 


