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Power distribution has become a critical design issue for the next generation of silicon detectors
being planned. The reasons for this are examined, giving examples of power distribution
problems in the present Large Hadron Collider. Options are discussed for implementing power
distribution at higher voltage in future detectors.
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1. Introduction

The silicon detectors of ATLAS [1] and CMS [2] diet Large Hadron Collider (LHC)
make extensive use of low voltage integrated discim the sensitive volume, which requires a
large amount of power to be distributed in a regidrere mass must be minimized. The pixel
detector of ATLAS, for example, has a combined imltage current of 4kA in 0.2 fivolume.
This current is supplied from nearly 100m away doidarge size of the full detector. The
allowable voltage drop in the directly connectedmy cables is limited by the combination of
power supply technology and the maximum voltagéngabf the 0.25m feature size IC
electronics, such that transients are not capdldausing damage. Linear voltage regulators are
used in the distribution chain to “break” the caplant into two segments: a ~90m run with
large allowed voltage drop, and a ~10 m run cornngdb the detector where the voltage drop
must be limited.

The implementation of “direct” power distribution such a situation requires pushing to
the achievable limit the interconnection densitging complex cable assemblies whose cost
begins to rival active components. Fig. 1 showsmamosite picture of one end of the ATLAS
pixel detector service connections. Most of what ba seen consists of power supply cables
and cooling pipes, with a 40cm diameter aluminumipéate visible near the left end. The pixel
detector itself begins just off the picture to tight. The distance between the endplate on the
left and the detector to the right is ~2.5m. Thardahum endplate is an environmental gas seal
through which must pass 2KA supply and 2KA retuanrent, the accelerator vacuum beam
pipe, 140Gb/s data, 5KW of cooling, and independiégi voltage and temperature sensing for
~900 elements.

Figure 1: Composite image of service connection®fe of the ATLAS pixel detector.

The costs of direct power distribution in such egst (beyond a high price tag) are an
increase in mass and a decrease in reliability. fHason reliability is affected is that the
available space for services other than power cessarily reduced, which forces the use of
higher density interconnects with minimal or nowedancy. The mass penalty is illustrated in



