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Bias Switching Transient 

As reported earlier, switching the bias on and off created a short microsecond-range transient at the 
output of the TIA with excursions of up to ~+/-1.5V on the amp’s lowest gain setting (1k).  This 
propagated through the buffer amp, presenting an out-of-spec voltage to the input of the ADC.  This 
would often cause the board to draw an extra ~11mA from the power supply, which persisted after the 
transient had passed, until power to the board was cycled.  I suspect the transient is probably due to 
parasitic capacitance and/or inductance specific to the board. This problem has now been fixed, detailed 
as follows: 

Two solutions were attempted, with the last one being the final version: 

1 - Diode Clamp: 

 

The following oscilloscope capture shows the effect: 

 



This shows an AC-coupled trace of +0.9V (maximum) excursion from the TIA (gain=1k) being clipped to 
+0.3V by the clamp circuit after the buffer. 

I was concerned that since the zener diode’s reverse voltage varies with current and temperature, it 
would adversely affect measurements made by the ADC, so I opted for the following alternative: 

2 - RC Low-Pass Filter: 

 

This solution solves the problem of the previous one and adds anti-aliasing for the 4kSPS (max) rate of 
the ADC.  This appears to be the superior solution, as per the following oscilloscope capture: 

  

We have a winner. 

 

Moving forward, I suggest the following usage of the bias switch function: 

• The ADC is still unprotected from out-of-spec sub-2kHz positive voltages, but this should not 
pose any problem so long as the board is only used with properly-connected photodiodes. 



• It is best practice to first set the TIA gain to its lowest gain setting (1k) before switching the bias 
on or off, in order to minimize the amplitude of any possible (but unlikely) transient that might 
make it past the filter. 

• The bias can be switched at any time via the ADC GPIO, provided the board is powered up and 
the ADC configuration procedure has been completed. 

 

Suggested Next Steps 

1. I finish assembling a second board (with the above modification) for Adithi to use. 
2. The PC-facing interface from the test rig is a serial port (or two, depending on available Arduino 

baud rates).  I will write up a simple firmware spec that, in particular, details the 
command/response syntax and output data format, so that Adithi will have everything she 
needs to write any PC-side software.  We *may* be able to leverage the program, “YAT” (Yet 
Another Terminal) for all the PC-side communication functionality, saving Adithi a bunch of 
work.  We’ll have to meet and discuss the details. 

3. I finish the test firmware that takes care of the low-level DAQ-board and clock-board interfacing 
and configuration and build all the necessary cabling, such that both Adithi and I have identical 
test rigs. 

4. Characterize the coupled-photodiode-LED dongle we can use to simulate the end application, 
giving both Adithi and I a common testing reference.  This is probably a day’s work with the 
sourcemeter. 

5. Assuming everyone’s happy with the first two boards at this point, I build up the last (third) 
board. 

 

 

 

   

 

 

 


