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Fig. I. (a) Programmable multiresolulion CMOS active pixel sensor archi­
tecture and (b) example of column's functional configuration for 3 x 3 block 
averaging. (Actual neighborhood size is programmable.) 
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Fig. 2. Sensor X-Y addressability and multiresolution readout allows the 
user to zoom into an area of interest with increased resolution. 

ricated chip. Finally, applications of the sensor are discussed 
in Section IV. 

II. DESIGN AND OPERATION 

A. Design Overview 

The sensor contains a 128 x 128 photogate pixel array sim­
ilar !o previous APS arrays demonstrated at the Jet Propulsion 
LaboralOry (JPU [6J-[ 10]. At the boltom .; . lch column in 
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Fig. 3. Multiresolution image sensor block diagram. 
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Fig. 4. Ideal switch and capacitor model for six columns configured for 3 
x 3 block averaging. 

the array is a network of capacitors to store pixel reset and 
signal levels. The column circuitry also contains an additional 
capacitor and a set of switches to the aci.iacent column to 
perform averaging on any size square array of pixels called 
a kernel (rectangular kernels are also possible). Resolution of 
the sensor is set by the size of the kernel. Large kernels sizes 
are set for low resolution imaging requirements. The X - Y 
addressability of the sensor allows the user to zoom into areas 
of interest. 

Fig. 3 shows a block diagram of the sensor~ A decoder at 
the side of the array selects a row of pixels for readout. Each 
pixel is controlled by a photogate signal enabling readout 
of integrated charge, a reset signal, and select signal to 
enable the buffered pixel data to drive the column output 
line. Column parallel circuitry at the bottom of the array 
samples the addressed row of pixel data simultaneously. The 
kernel size determines how a set of shift registers in the 
column circuits are configured. These shift registers control 
how the columns containing stored' _" :.,.. ~':J are l·... :-raged 
and where the averaged row d:.:(a IS stort:d for ,ubseql;en! 
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