1

Redundancy and Synchronisation in the SCT

R.B.Nickerson, A.R.Weidberg, Oxford University

1. Introduction

There has been considerable discussion within the ATLAS SCT^{1)} community of the need for redundant data paths. The motivation for this arises from the known finite lifetime of data transmission links and the fact that repairs will be, at best, very difficult. The desire for redundancy in the data links can be generalised to a desire for �single-point fail-safety�. In the SCT this can be taken to mean that any single element in the electronics data gathering chain which fails will cause loss of data from at most one front-end chip (128 channels, or 0.002% of strips). The bypass ring architecture^{2),3)} of the SCT front-end system is chosen to allow single point fail-safety by providing secondary data paths for use in case of failures.

It should be noted that increasing segmentation does not help reduce the fraction of the system that will fail. Increasing the number of data links reduces the number of strips lost per link failure, but increases the number of failures. The SCT has a statistically large number of links so that the fraction of strips lost is independent of the number of links.

A separate issue within the SCT read-out architecture is that of synchronisation. It is grouped with the redundancy issue in this document because the two are closely related via the interconnections between modules that they mandate. In the current context, synchronisation is a reference to the need to ensure that all the clock and control lines which come individually down to the detector have the correct timing relative to the beam crossing at the front-end chips. This synchronisation can be achieved using beam events, but during the (extended) pre-beam commissioning period there are insufficient cosmic-rays to perform this function.

The purpose of this note is to summarise the arguments for single-point failure protection and beam independent synchronisation and to describe briefly the system under consideration to address these issues^{2)}. Emphasis in the latter case is on the connections that are required between chips and groups of chips.

2

2. SCT Architecture

It is easier to discuss redundancy and synchronisation in the context of a specific system. The SCT binary baseline system is used here. More detail can be found in_{2)} and a very similar architecture is described in _{3)} . The system is shown in Figure 1.

The data is readout from the FE chips via a serial link. There is also a serial path for the data control token ring. After the receipt of a Level 1 Trigger the Master Chip starts the readout by sending the preamble, header data and its own event data to the

LED driver on the nearest optoelectronic interface board. A few clock cycles before the last bit of data has been sent it sends a token to the neighbour slave chip which responds by sending its data packet to the Master where it is appended to the data stream. The process continues until the End chip sends its data after which it appends a trailer to the end of the data stream. Single-point fail-safety is implemented by the bypass links (shown dotted). If a slave chip fails then the data and tokens can be rerouted to bypass the dead chip. If a Master chip or an LED data link fails then the data can be re-routed via the LED link for the opposite side of the module.

d*rWd*rWd+quG[,quHB@r;aXb!!%T%iR&0Ze,0Vmam$Al.5n8o@NsAh:MN(i7Il,p"00C^XiGcJ_-(:rW)B<J_0/<!!)WBrW(^)quG[,quHKCquH!5!!%T%OOjI4gXlE �q�r“�łº�¿�~æ„n⁄)�œ�}�