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Abstract

lopmetal-II-, a direct charge sensor, was manufactured in an XFAB 350 nm CMOS process. The Topmetal-II- sensor features a 72 x 72 pixel array of 83 um pitch between pixels. It 1s suitable for Time Projection Chamber
(TPC) [1] charge readout. This paper focuses on the implementation of circuitry in the sensor including the analogue readout channel and a column based digital readout structure. The analogue readout channel allows access to

the full waveform from each pixel through time-shared multiplexing. The digital readout channel records hits 1dentified by a variable threshold in each pixel. Preliminary tests show that an ENC of < 15 e, a charge-voltage
conversion gain of 190 mV/{C, and a threshold of 200 e for the digital readout.
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Analogue readout channel where f 1s an intermediate variable
» Front-end circuit processes signal in two ways: * Reset decoder:

* Analogue readout channel: allow access to the full waveform from each pixel through time-shared RST PIX = RESET && ADDRCTR
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multiplexing. e The column level RESET signal is generated by the end-of-column readout circuit and decoded in
* Daigital readout channel: record hits 1identified by a variable threshold 1n each pixel. the local pixel.

» CSA output feed.s into both analogue and digital.readout channels.. « Pixels in the same column are daisy chained by connecting Busy OUT to Busy IN between
» Shaper-less architecture: lower power consumption and smaller pixel area. adjacent pixels. Priority 1s given to the pixel with a hit at the highest position in the chain.

 Hit pixel with the highest priority: Busy IN =0 & Busy OUT = 1.
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