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MEASUREMENTS AND IMAGING

 The calibration procedure consists of determining a global threshold value pixel
discriminator values used for trigger generation, and the pixel offset values used

INTRODUCTION

 We present the characterization of the ColorPix-3 ASIC 65 nm % to compensate for gain variations between pixels. The standard threshold scan
CMOS TSMC technology. after the calibration is performed and shown. The matrix illustrates variation
d ColorPix-3 is the ASIC designed for high-resolution, position and between plxel discriminator values.
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color spectral X-ray imaging, measured in terms of hit counting T
across 10 settable equidistant energy levels.
 Each energy bin is equipped with 12-bit counter.
d Up to 3.2 Gbit/s readout speed.
d Input signal in the range from 1 ke to 18 ke-.
d A2mm CZT sensor bump-bonded to the chip was used for initial
measurements.
1 The matrix consists of 32 x 32 pixels with a pitch of 70 pm.
J Measurement can be performed in the MONOCHROMATIC and B R S B DR
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ELECTR'CAL VE R|F|CAT|0N | Q Transmission through a metal clip in monochromatic mode illustrates the

attenuation and corresponds to a standard radiographic image. Transmission

< O The acquired signal is amplified in the charge sensitive amplifier, = through a metal charm is shown in spectral radiography as values within 10
" which and then processed in two branches. energy bins. |
X 5 d Imaging capabilities, in monochromatic and color modes, are shown below.
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‘ CSA — Charge Sensitive Amplifier O The first branch generates a
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A simplified scheme of the pixel

| 1 Adebugging pixel provides access to several internal signals, which can be
routed through configurable multiplexers to the analog output pin.

 The left figure shows the output of the charge-sensitive amplifier as a function
of time following the arrival of the input signal for different injected charge
values. The injected charge is given by Q = CU, where C is the capacitor
shown in the figure above and U is the applied voltage in the range of
0.2-1.2 V. The figure on the right shows the possibility of controlling the
charge-sensitive amplifier. The results were obtained from simulations.
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1 The plot below shows the measured signal amplitude as a function of time

following the arrival of the input signal for different injected charge values in the ‘
same range as those used in the figure above. The results were obtained
experimentally. ‘ Tk

0.60 -

— 0.2V

§ — pAv 20.0 1 : : . : B
0.55 - : —_— .6V 0.0 2.5 5.0 7.5 10.0 12.5 15.0

— 0.8V x [mm

CONCLUSIONS

v" We successfully validated the capability of the ColorPix ASIC
to operate Iin spectral radiography and compared the
simulated results with selected experimental measurements.

v' The ColorPix architecture is prepared for a further extension
to a 256x256 matrix.

v In addition to our Unicorn readout, we plan the integration
with the Caribou ecosystem.
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Wirebonded ASIC
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