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ABSTRACT

In this paper, x-ray image sensor of photon counting type having a 32x32 pixel array is designed with 0.18m triple-well CMOS process.
Each pixel of the designed image sensor has an area of 100x100 /m2 and is composed of about 400 transistors. It has an open pad of an area of
50x50¢m2 of CSA(charge Sensitive Amplifier) with x-ray detector through a bump bonding. To reduce layout size, self-biased folded cascode
CMOS OP amp is used instead of folded cascode OP amp with voltage bias circuit at each single-pixel CSA, and 15-bit LFSR(Linear
Feedback Shift Register) counter clock generator is proposed to remove short pulse which occurs from the clock before and after it enters the
counting mode. And it is designed that sensor data can be read out of the sensor column by column using a column address decoder to reduce
the maximum current of the CMOS x-ray image sensor in the readout mode.
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E 1. 2o A5t OP amplifier 3FE AVs.
Table. 1 Simulated AVs using different types of OP Amp.

OP Amplifier Type AVs[mV]
Ideal OP Amp 151
Folded Cascode CMOS OP Amp using Voltage Bias Circuit | 109
Self biased Folded Cascode CMOS OP Amp 121
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Fig. 13 Simulation result of x-ray energy vs signal
voltage{ AVs) of CSA.
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