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Abstract

The ATLAS experiment, currently under construction at the Large Hadron Collider (LHC) at CERN (Geneva, Switzerland), will use a silicon pixel detector as the innermost part of its semiconductor tracker, providing three spacial measurements for tracks produced in high-energy pp collisions.  The detector is designed to operate at a 40 MHz bunch crossing frequency, a high particle flux density and an extreme radiation environment at LHC. The main characteristics of the project are illustrated together with the status of production and recent experimental results.   © 2006 Elsevier Science. All rights reserved
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1. Introduction

2. General Description
3. The Module 
4. Qualification and production
5. Pixel Detector Package Integration

6.Integration status

1. Mechanical Systems and Services(Total of 12 pages)

1.1. Overview(Gilchriese, 1.5 pages)

1.2. Barrel Region(Gemme, 2 pages)

1.3. Endcap Region(Madaras/Zdrazil, 1.5 pages)

1.4. Internal Services(Alonso, 2 pages)

1.5. External Services(Meroni, 2.5 pages)  

External  services are the ones outside the thermal shield/Faraday cage (or PPF1, fig A1). Their design is mainly driven by the need of integration with all other ID services in the assigned volume. 

Firstly we will describe the requirements and design issues (cable and tube sizing) for those services included in each single chain 
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Secondly we will cover the integration issues of multiple services in different areas along the routing path (grouping, shielding,…) and at patch panels.

Finally we will give an overall view of the complete services inventory 
Definizione di PP2,PP3 etc

Note that PPF1 is not a break point for the pixel services, but we will use this name for convenience to identify the cryostat bore end corner region.  All the services up to the tile fingers follow the same routing, beyond this point the services are split into two groups:

all cables (including those for the tube active insulation) and optical fibres power will make a dogleg coming out of the first layer of muon chambers and then running towards the ATLAS central crack (z=0) in between the first and second layer of muon chambers.

cooling tubes and N2  lines will go along the calorimeter outer surface toward z=0.

While at PP0 and PP1 all the cables and cooling connections are located close together in the same area, PP2 and PP3 for cables, fibres and cooling tubes are placed in different locations because they are subject to different requirements.

PP2 for all the cables and optical fibres located outside the first layer of muon chambers, approximately 9 meters (worst case) from PP1. PP2 for module and opto-board power cables will include voltage regulators. PP2 optical fibres will be a simply spliced.

PP2A will be used to make the transition from smaller in the critical area up to the tile fingers, to bigger tubes afterwards and from active insulated to passive insulated tubes. This would also allow keeping the same tube sizes and tube bundle design up to PP2A. However this is not a real patch panel but simply a permanent transition of tube sizes and type of insulation.  The locations of different PP2s are shown in figure A2.

A parallel work in ongoing in the assembling of the cooling , power and control system. The Pixel detector will share with SCT the evaporative cooling circuit, described elsewhere [15]. The power supply system has been designed to balance between high granularity and cost. The compromise has been achieved keeping individual power lines , but grouping them to the power supplies channels. Each sector or halfstave  will have all the similar bias line  powered by a single channel. For the HV, a single power supply channel will power 6/7 modules, respectively for sector or halfstave. A commercial solution (Iseg, EHQ F107n-F, 16ch/module) has been adopted. For the LV a dedicated regulation station has been designed. Also for the optoboard , a custom supply (SC-Olink) to provide two low current channels has been developped [16].

2. Low Voltage Regulation Station

To protect the integrated circuits, that are manifactured in deep sub-micron CMOS technology, against voltages surges or spikes a remotely programmable regulation station capable of providing individual floating power output with low ripple has been designed. The station is >10m apart from the detector, and each FE line is continously ‘sensed’ down at the  module to promptly adjust the output voltages. One regulation station can power up to 84 modules (Vdda,Vdd,VVdc) and communicate with the ATLAS Detector Control System via a CAN bus interface. The core of the regulation station are printed circuit boards built on a highly dissipative substrate (approx 10W/board). Each board houses 16 ST rad-hard voltage regulators (LHC4913+) and provide about 1A at 2V with 10mV regulation step. The controller board is based on a  FPGA  (ACTEL APA075). The full system has been irradiated and is rad-tolerant upto NIEL > 1012 1MeV neq/cm2 

Pictures

A1 – schetch of Pixel Services

A2 – PP2 locations
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