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20-BIT ADC 
 

Prototype 
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20-BIT ADC Block Diagram 
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20-BIT ADC Readout 
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12 ADC  Channels: 
• 1.6MHz Sampling 
• 50Mhz serial Readout  

http://edg.uchicago.edu/~bogdan/20BIT_ADC_Module/index.html 
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Noise Levels for the 12 ADC Channels 
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20-BIT ADC  Signal 
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Test Setting in Chicago 
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20-BIT ADC - Testing 
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•  The ADC module was integrated with a CCD and Controller (Leach) in Chicago.  
• The ADC board itself was placed in a 21-Slot Wiener UEP 6021 VME crate. 
• External power to the analog front-end components - Keysight 3631A DC power supply.  
• The CCD: LBNL 2k by 4k 500 micrometer thick fully-depleted p-channel thinned back-illuminated CCD.  
• The video signal from the CCD - through a custom second-stage interface board and an inverting board 
• Clock signals for the CCD itself were provided by the Leach. 
• Additional testing of bandwidth and crosstalk with an Agilent 33120A Function Generator.  
• Interface with the ADC module via an Abaco 7865RC VME controller, with custom C++ code.  
• Crosstalk: 6Vpp sine into one channel and measure amplitude in other channels from 1 to 800 kHz.  
• The maximum crosstalk observed was -66.6dB at 400 kHz.  
• Noise was measured using sets of 8,192 samples at a time 
• The ADC module itself with VME readout showed an Equivalent Input Noise of about 4.5LSB-RMS, 
corresponding to a Signal-to-Noise Ratio of 98.7dB. With floating or grounded inputs, no deviation from white 
noise was observed.  
• When integrated with the CCD and readout chain, the noise increased to 10 LSBs, with significant 1/f noise 
with a corner frequency of 100 kHz, due to the CCD amplifier chain. 
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20-BIT ADC - Conclusions 
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Example of CCD trace by the 20-bit ADC   
We have successfully 
developed a prototype 20-
bit ADC for the CCD 
readout. The ADC is 
routinely used to take CCD 
images at UChicago. The 
readout noise level is 2 e- , 
similar to that of the Leach 
and Monsoon   

We will work on the integration in the DAMIC-M electronics 
of the experience gained with this design 


