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The future international linear collider (ILC) requires a vertex detector with higher spatial resolution, better radiation tolerance and faster readout speed. So monolithic active pixel sensor (MAPS) based on standard CMOS technology is studied as the potential equipment, because all kinds of sensors, including silicon micro strip sensor, charge coupled device sensor and hybrid pixel sensor, can not fulfill all requirements at the same time. 
Considering the MAPS as an interesting candidate for vertex detectors, the achievements are vey great. First, at the beginning of 1999, the idea of using MAPS for the detection of ionizing radiation, in particular for high-energy charged particles tracking, was proposed by the IReS-LEPSI that was the predecessor of IPHC. And the ability of the monolithic CMOS sensors to provide charged particle tracking was demonstrated on a series of Minimum Ionizing MOS Active sensor (MIMOSA) chip prototypes afterward. What’s more, the excellent tracking performances, such as higher spatial resolution, better radiation tolerance and lower multiple scattering, were observed. Second, real detectors for the STAR detector at RHIC are planned to be built with MAPS because it has now reached maturity levels for the STAR application.
Although quite an achievement is made, there are still some tough problems needed to be solved, which I will devote myself to. One of the problems is the charge collection performance. Contrary to CCDs that tend to collect the charge in one or two pixels, hits spread out over several pixels in APSs because of the phenomenon that the holes diffuse until they reach the p substrate while the electrons diffuse until they reach a pixel’s n diode in the epitaxial layer. Consequently, the charge collection performance of the APS is not exciting. To solve this problem, it is necessary to study the mechanism of electrons generation and collection, and then develop novel pixel architecture and layout. Another problem is the radiation tolerance. Despite the better radiation tolerance of APS, it is still a challenge for application to the future ILC, thus a way of improving the radiation tolerance is necessary to be searched for, including hardening by process, by layout, and by circuit and system architectures. 
In brief, there are still some researches into MAPS for tracking and other applications needed to be carried out in spite of great achievements made. And I will devote myself to development of it, by improving its charge collection and radiation tolerance.
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