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Data recording 

 

The demand for high-speed data recording and high data throughput capability 
requires parallelization in the acquisition process. One digital pixel address frame 
therefore identifies 16 pixels at once and the continuous data readout is carried out 
on 16 analogue channels simultaneously. The rows of the ISA are grouped into 
sixteen 4-row blocks to match the number of available output channels. The 
addressing is implemented in a sequential manner inside the groups of four rows; 
hence the complete readout of the 64x64-pixel ISA takes as long as the readout of 
four lines does, using the parallelized data acquisition. The readout of the 64x64-
pixel ISA takes 256 time units because there are 256 pixels in a 4-row block which 
furthermore implies a 58 FPS (frame per second) data acquisition speed at a 
sampling rate of 66µs per pixel. The acquired complete data frames of the sensor 
array are dispatched by the real-time system to the host computer. The 58 FPS data 
acquisition rate indicates therefore a minimal bandwidth need of 0.91 MB/s, 54.6 
MB/min. The measurements were performed on PXI-Express platform from National 
Instruments to meet the hardware requirements. 

 

Encapsulation 

 

It is important to encapsulate the devices to avoid potential short circuits between 
bonding wires. Thus a sealant (epoxy glue) was deposited, exposing only the 
essential regions of the nitride layer to the electrolyte. 

 

pH calibration 

 

The pH calibration a concentration series was made and the array was flushed 
several times between the measurements with 1) demineralised water and 2) the 
next solution. The 20 mV/pH sensitivity is demonstrated in Fig. S3 and S4. 
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Fig. S3: Voltage output values of the ISFET array corresponding to different pH 
levels 

 

 
 
Fig. S4: Voltage output correlation extracted from Fig S3 (slope: 19.2 ± 0.5 mV/pH) 
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