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2.  FPIX Core 
 
The FPIX Core consists of an array of 22 columns of 128 rows of pixel unit cells.  
Each column has associated end-of-column logic.  The flow of data out of the 
core is controlled by core logic.  The BCO (beam crossing) clock is used to 
synchronize changes of state in the end-of-column logic and to provide a time 
stamp for pixel hits.  The read out of data is controlled by a separate clock (see 
section 5).  These two clock domains are logically separate; there is no 
requirement on the relative phase or frequency of the BCO clock and the readout 
clock.  
 
2.1 Pixel Unit Cell 

 
Figure 2: Pixel unit cell 

 
2.1.1 Analog Section 
 
The FPIX2.1 amplifier is a two-stage amplifier.  The first stage provides most of 
the amplification, and the pulse shaping.  Charge is integrated on a 7.5 fF 
capacitor.  For small signals, the transistor in feedback acts like a large resistor, 
with resistance controlled by Vfb.  When the voltage from source to drain of the 
feedback transistor gets large enough (either due to leakage current or in 
response to a large signal), the transistor goes into saturation and becomes a 
constant current source, whose value depends on Iff and the ratio of W/L of the 
two FET’s.  This provides both a sink for sensor leakage current and a 
“continuous time reset” for large signals.  The output of the preamplifier is 
buffered by an approximately unity gain stage, and is AC coupled to the second 
amplifier stage. 
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