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A 48 X 64 pixels prototype CMOS Pixel Sensor (CPS) integrated with 4-bit column-level, self triggered ADCs for the ILD Vertex Detector (VTX) outer layers
was developed and fabricated in a 0.35 um CMQOS process with a pixel pitch of 35 um. The pixel concept combines in-pixel amplification with a correlated double sampling
(CDS) operation. The ADCs accommodating the pixel read out in a rolling shutter mode complete the conversion by performing a multi-bit/step approximation. The design
was optimized for power saving at sampling frequency.

INTRODUCTION

The ILD vertex detector (VTX) has two options. One of them (VTX-SL) features 5 equidistant single layers, while an alternative option (VTX-DL) features
3 double layers. Sensors equipping the innermost layer in both geometries should exhibit a single point resolution better than 3 um associated to a very
short integration time because of the beamstrahlung background. This requirement motivates an R&D effort concentrating on high read-out speed design.
The sensors foreseen for the outer layers have less constrains in term of spatial resolution and read-out speed. A single point resolution of 3-4 um
combined with an integration time shorter than 100 uys are expected to constitute a valuable trade-off. In this case, the design effort focuses on minimizing
the power consumption. A larger pixel pitch of 35 um combined with a 4-bit ADC is proposed, therefore reducing the power consumption and keeping
necessary spatial resolution. This work describes the design of prototype sensor (called MIMOSA 31), which is the first CMOS pixel sensor integrating
column-level ADCs for the ILD-VTX outer layers.
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