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 TUNING THE LSC DEMODULATOR BOARD 

This procedure is normally used in conjunction with the functional test procedure, document 
number T000117.  The board can be tuned by either of the methods described. 

 

TUNING USING AN OSCILLOSCOPE IN XY MODE 

 

The setup for this method is shown below: 

 

 
Power supplies provide ± 24 V, and +15V either to P1, or to the test points.  Typical currents are 
180 mA on the +15 V line, and 30 mA on each 24 V line. 

 

The signal generators are set to RF frequencies, differing slightly.  The parameters used to tune the 
boards in Feb 2000 are listed below: 

 

Signal generator #1: IFR 2023A signal generator set to 29.5 MHz (or to the boards operating 
frequency*) at 0dBm.  No modulation is used. 
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Signal generator #2: SRS DS345 function generator.  Output power was +9 dBm, and frequency 
was adjusted until the oscilloscope indicated a ∆f of 300 Hz between ch1 and ch2.  The indication 
on the function generator was 29.500329 MHz when signal generator #1 was set to 29.5 MHz.. 

 

Connect the I and Q outputs to channels 1 and 2 of the oscilloscope.  Using the XY function to 
view the result gives a circle (and, on some scopes, a straight line.  Turning off Ch1 will get rid of 
the line.)  The V/div setting for each channel should be the same. 

 

To remove any offset due to the oscilloscope settings, ground the inputs, one at a time.  When one 
input is grounded, the display will be either a vertical or horizontal line.  Center the line on the 
screen using the position controls.  After this has been done for both channels, return them to AC 
coupling.  If the circuit is perfectly tuned, the display will be a perfect circle centered on the screen.  
Adjusting the trimming capacitors will change the shape of the circle, and changing the frequency 
difference between the two signal generators changes the speed of the trace. 

 

 

TUNING BY PHASE SHIFTING ONE OUTPUT 

 

In this method, one of the outputs is shifted by 90 degrees using the setup shown below: 
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The SRS Amp is a SRS SR560 Low noise preamp, used to create a 90 degree phase shift in one 
signal (12 dB attenuation with a 45 deg shift at the corner).  Note: this creates some attenuation that 
must be compensated for with the oscilloscope settings.  The preamp settings are as follows: 

 Coupling: DC   Source: A 

 Low pass: 12 dB/oct  Cutoff: 300 Hz* 

 Gain mode: low noise  Gain: 1 

 

* The cutoff frequency is set equal to the frequency difference between the two signal generators.  
A value of 300 Hz is usually used, but doesn’t need to be. 

The oscilloscope is used to give an indication of how well the circuit is tuned.  The settings used 
are as follows: 

 Coupling: DC on both channels 

 Ch1: 0.2 V/div 

 Ch2: 0.1 V/div 

 Mode: A 

 Time base: 1 ms/div 

The oscilloscope display will show two sine waves that are 180 degrees apart.  When the two 
signals are added, they will produce the error signal.  Adjust the trim capacitors in the circuit until 
the error signal is as close to a straight line as possible. 

 

*  The operational frequencies of the boards will vary.  Of the boards tested in Feb 2000, the 
following frequencies were used: 

Ser. No. 002,  29.507 MHz 

Ser. No. 003,  33.298 MHz (reassigned to 24.495 MHz 10/00) 

Ser. No. 004,  29.507 MHz 

Ser. No. 005,  29.507 MHz 

Ser. No. 006,  26.717 MHz 

Ser. No. 007 

Ser. No. 008, 29.500 MHz (reassigned to 24.495 MHz 10/00) 

Ser. No. 009  (reassigned to 24.495 MHz 10/00) 

Ser. No. 010  (reassigned to 24.495 MHz 10/00) 
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