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Figure 1: Pixel unit cell

The FPIX2.1 amplifier is a two-stage amplifier.  The output of the preamplifier is buffered by an approximately unity gain stage.  The second stage of the amplifier is intended as a gain stage only, with a gain of N, determined by the ratio of the feedback capacitor to the coupling capacitor.  Vref sets the DC operating point of the second stage (the DC voltage at the signal input to the comparators is Vref).  The threshold of each of the eight comparators is determined by the voltage difference between Vref and Vth0 – Vth7.  A hit is registered whenever the output of the second stage (a negative-going signal) goes below Vth0.  Vfb2 controls the resistance of the second stage feedback transistor.  For normal operation, Vfb2 should be 30 DAC units less than Vref.  If Vfb2 is too close to Vref, the feedback resistance becomes very large and the second stage of the amplifier becomes unstable and exhibits a low-frequency oscillation.  The transistor circuit in feedback in the first stage of the amplifier controls a current source (with current Iff).  Iff is used both to compensate sensor leakage current and to discharge the feedback capacitor for large signals.  For small signals, the transistor circuit acts like a simple resistor, with resistance controlled by Vfb.  When the signal amplitude gets large enough, the transistor circuit switches on, and the current Iff discharges the feedback capacitor. 

With nominal settings, the rise time (to 90%) of typical signals is about 40 ns.  A very large value of Ibb can be used to decrease the rise time to about 30 ns.  As shown in Figure 2, large signals fall at a constant rate determined by Iff.  Small signals return to zero with an RC time constant determined by the feedback capacitor and the small-signal feedback resistance.  If a faster fall time is desired, Iff may be increased from its default value of 13 DAC units.
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Figure 2: Iff provides both leakage current compensation and return-to-zero for large pulses.

Ibp1 controls the standing current in the first transistor of the first stage of the amplifier, and Ibp2 is a similar control for the second stage.  It is not anticipated that Ibp1, Ipb2, or Vfb will need to be adjusted away from the default values.

