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' + excellent position resolution <+ high radiation tolerance
Vertex detector req.uu"emen‘rs + speedreadout + high DAQ live time
for future expemmen’rs: <+ trigger feasibility * low material budget

CMOS Monolithic Active Pixel Sensors (MAPS) is one of the most promising candidate for such applications
SLIMD Collaboration

The SlimS collaboration focused its program in the development of a unique design approach for CMOS MAPS to improve the readout speed
potential of these devices and at the same time to increase the sensitive element area.

In September 2008 the collaboration - consisting of six Italian institution - submitted a low material budget silicon demonstrator to test with protons
at the PS-T9 test-beam at CERN.

The beam test setup was composed of two different detectors (DUTs) placed inside a reference telescope. The first was a 4k-Pixel Matrix of Deep
N Well MAPS, developed in a 130 Nm CMOS Technology, providing digital sparsified readout. The other one was a high resistivity double sided
silicon detector, with short strips at 45° angle to the detector’'s edge, read out by the FSSR2 chip.

SLIM Detector

Beam test setup

Beam conditions:
+ 12 GeV/c momentum protons;
* 480 ms spill length;
+ 10 - 10°¢ particles/spill;
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Track reconstruction: & control
+ 4 double-sided silicon strip detectors; Crate VME 9U DAQ PC1 DAQ PC2
+ 50 um readout pitch;

* 2%x2 cm? areq;

The device under test (DUT) was placed on a motorized table with
remote conitrol inside the tracking volume, with two telescope detectors
placed upstream and the other two downstream the DUT, respectively.
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Data Acquisition
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Associative Memory Board

* 4 LAMBs (Local Associative Memory Banks), 32 AMChip/LAMBs able to process 4
events simultaneously
+ 20k different patterns of track (Roads) each pattern bank
Technical features
* Input data rate: 4 Gbit/s
+ Clock: 40 MHz

+ Latency < 780 ns » provide first level trigger

— xRM$=0.02 -
— yRMS=0.02 -

* The AM first level frigger functionalities were successfully tested.
*+ Residuals compatible with the Road pitch are obtained by comparing the offline
track parameters and the Road parameters stored in the pattern bank.

* Preliminary results on trigger efficiency are safisfactory, though final results require
more studies which are ongoing.




