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Introduction

The MINOS far detector timing system consists of several components:

· Timing Personal Computer (TPC, optional)

· Timing Central Unit  (TCU)

· Timing Receiver Card  (TRC)

· GPS clock

This document tries to summarise the mode of operation and it’s interplay with the other MINOS systems.  For a full description of the timing system see http://helunx.rl.ac.uk/minos/daq.

Timing Personal Computer

The TPC is the main interface between the timing system and the rest of MINOS. It is not necessarily a dedicated PC for the timing system as the limited functionally needed for the timing system can be satisfied by any PC with spare recourses (like LED flasher system or a DAQ PC). It will receive command from the Run Control. It will interpret these commands and send the proper set of instruction to the TCU. Furthermore it will provide status information for monitoring purposes.

Commands from Run Control:

· Generate Executes (total number, frequency, relative timing to clock)

· Buffer changeover time interval

Information provided:

· Status of TCU to DAQ PC

· Status of the GPS clock to DAQ PC and/or DCS

Timing Central Unit

The timing central unit uses passive splitters to optically distribute a 1 second signal (1pps), a 10MHz clock, an execute signal, and the buffer swap time to the TRC. It is controlled by the TPC via a serial interface. Monitoring and status information will be send to the TPC. If the TCU is to far away from the TPC a TCP/IP-RS232 interface may be used as an interconnection.

Timing Receiver Card

This is a 9U VME card, which serves several purposes. It derives the following signals from the optical signal provided by the TCU. They are transmitted as LVDS signals to a custom J3 back plane (J1 connector):

· 1pps
An LVDS signal appearing once a second on pin C27/C28

· 40 MHz clock
An LVDS signal appearing at C29/C30

· Execute signal
An LVDS signal appearing at C25/C26

· Buffer change signals
An LVDS signal appearing at C23/C24. The state of this signal defines which buffer the VARC should write to.

· Buffer change interrupts
Simultaneous to the buffer change signal a VME interrupt is issued on the VME back plane (IRQx selectable by jumpers). This interrupt is used by the read out processor (ROP) to trigger a buffer readout from the VARC. The status vector (D8) will specify the buffer to be read out. 

The TRC will transmit status information (1-2 bytes every (milli-) second) to the ROP, either via a serial line or the VME bus. This status information will be transmitted via the data stream to the DAQ PC. The DAQ system will than take care to transfer the necessary information to DCS. Any relevant information would be written into the database by DCS.

GPS clock

We currently foresee the GPS receiver to be the network timeserver (NTS). It will issue a 1-second-signal and a 10 MHz clock. It can be set up and the status can be inquired from the timing PC via a serial interface.
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Open Questions

· Do we need a specialised TPC or is there a general PC to be used? (Light injection PC?)

· What is the functionality the timing system has to provide? (Number of executes, relative timing, frequency, …) (John, Geoff, …)

· What kind of monitoring is necessary?

Acronyms

· 1pps:

1 pulse per second signal

· DAQ:

data acquisition

· DCS:

detector control system

· GPS:

global positioning system
· LVDS:

low voltage differential signal 

· TCU:

timing central unit
· TPC:

timing personal computer
· TRC:

timing receiver card
· VARC:

VA readout card
