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Introduction The TPC prototype

To test the SAMPA chip integrated with the SRS a small TPC prototype was built.

SAMPA chip [1] was designed to work as the new front-end ASIC of the ALICE experiment TPC and Muon
Chamber, however, its integration to the Scalable Readout System [2] has shown promising results in the lower
energy physics studies. In this work we present the latest developments in the SAMPA-SRS integration. A
software 1n charge of the acquisition configuration, acquisition, and decoding of the data was developed. To test
the complete acquisition framework two different detectors were mounted: an X-ray position sensitive detector
and a small Time Projection Chamber (TPC).

* 80 mm drift region.
* 3D printed PLA chamber.

* Field cage made of standard PCB strips
with SMD resistors.

The SAMPA chip and the Scalable Readout System

* The readout of the detector 1s made of 120 pads,
covering a total of 10 cm x 10 cm.

Detector setup:
* A standard triple-GEM detector (2mm gap between
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. . after  several steps of
® ADC: 10-bit resolution, up to 18.5 MSPS.

processing. For more details
regarding this system and the
reconstruction check [3].

&= * The detector 1s tilted 1n
order to obtain longer
tracks from cosmic rays.
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The Scalable Readout System:

The Scalable Readout System (SRS) 1s an multi purpose acquisition
system that can operate with different front-end ASICs such as the
AVP25, VMM and now SAMPA, depending only on the chip

availability and the user detection system/application. The Front-End Card: Detector:

| | e FPGA Xilinx Virtex 6 * Triple-GEM operating at
It suppgrts and integrates systems with up Fo | few thousand e Up to 20 LVDS /O and 40 LVCMOS /O 1D segmented readout: atmospheric pressure.
electronic channels and was developed within the RDS5I e Ethernet 1Gbps o Strin width: 0.2 - e A1/CO;,(70/30) 6 L/h flow
collaboration at CERN. trip width: 0.2 mm. ’ '

e External input/output trigger
e Extensible firmware to new digital systems

® Trigger for the FEC 1s
generated using the signal

collected from the bottom of
the last GEM.

B ° Pitch: 0.4 mm.
e HRS connector.

The hybrid board

® Four SAMPA chips operating at 300 MHz main clock. Each one 1s
connected to one high speed serializer

® Each hybrid can read up to 128 channels

e A single DisplayPort cable i1s used to connect the hybrid to the
adapter card at the FEC

e Use of external switches to change between gain configurations,
shaping time, sampling rate and polarities.

Data processing and clustering T

Temporal analysis of the baseline mean

|
|

1T d o "
3338808822380R82 2 men = -
~~~~~~~~~~

Signal amplitude
e o
|
|
|
Signal amplitude
b o3
I
|
]
]

Baseline Mean

® The number of channels and the physical dimensions of the hybric ;
are compatible with the standard readout plane developed by the = I 00 e e, . T Strip index T T T T T T T T T T T T T T i imdex
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The SampaSRS software
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