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Category 
Biotechnology/Life Sciences 
 
Products Used 
(3) NI PXIE-5122, 2-CH, 100 MS/S Digitizer with 64 Mb/Channel Memory 
NI LabVIEW 8.5 
 
The Challenge: 
Develop system to acquire high-speed digital “images” at pixel rates of 20 million per second to facilitate the development of 
a novel medical diagnostic technique that is based on the transient behavior of diagnostic “pixels” 
 
The Solution: 
Utilize the performance PXI Express and tight integration of DAQmx, niHSDIO and niScope with LabVIEW to acquire and 
stream data frames to disk for subsequent analysis using a secondary LabVIEW application. 
 
Abstract: 
A medical research foundation needed a system to acquire analyze and present the time varying signal coming from a CMOS 
array that provided the data for diagnostic screening for a rare disease. The fast decay of the signal required extremely fast 
data acquisition rates that could only be achieved using recently released hardware from National Instruments optimized for 
the PXI Express platform.    
 
Background 
The concept for a novel medical diagnostic technique relied on the measurement of the rapid rate of decay of the signal 
intensity on a sample array. The patient sample was applied to a CMOS (Complementary Metal Oxide Semiconductor) array 
thus allowing an array of 640 by 480 or 307,200 independent tests to be conducted simultaneously. Although CMOS sensors 
are common components of standard imaging systems, this technique required the implementation of custom electronic 
circuitry that did not permit utilization of standard image acquisition devices for the signal acquisition. Instead, the technique 
required a custom clock source and synchronized timing of multiple high speed digitizers.  
 
Signal Acquisition and Inline Analysis 
The custom circuitry separated the horizontal lines of the sensor array into even-line and odd-line channels 
 
 
 
 
 
 
 
 
 


