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Brief Summary:  
This specification describes the Timing Controls design and its interfaces to the SLC-aware IOC and the SLC timing system.
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Background:

A timing system to provide beam synchronous data with 50 pico second jitter and 8.4 nsec resolution. This timing master pattern generator must be able to provide beam based events to the control system to support beam synchronous data collection and triggers for producing 120 Hz fast feedback for beam correction. This timing system has several components:

1) A PNET receiver that listens to the current SLC beam events and places them on the EPICS master pattern generator.

2) A master pattern generator to broadcast message in a time synchronous fashion at 360 Hz, include a beam pulse fiducial along with any necessary global events for beam synchronous operation. In addition, the master pattern generator will send along information needed by IOCs for time stamping data over the distributed network for accurate reconstruction of pulse to pulse data, previous pulse information for any automation loops, and beam mode for mode dependent machine protection.

3) Event receivers that can produce interrupts for control and data acquisition tasks, local offset and duration TTL signals to other local devices requiring beam synchronous activity, and decoding of global data that is sent from the master pattern generator.

Risk:

The risk is that we are in need of 3 new hardware designs: the PNET receiver, the EPICS master pattern generator, and the event receivers boards. The PNET receiver is a SLAC specific board that will be used to decode the SLC master pattern into an environment that can be used by EPICS. This board is estimated to be a straight forward design into VME. The design has been started by the ESD at SLAC. The requirements for the master pattern generator and event receiver match the requirements of the Diamond Light Source that is currently specified and out for tender offer by the Daresbury National Laboratory. The initial feedback puts the cost of these receiver boards at $3K each. We budgeted this expecting to need two boards for each IOC. So the principal danger here is that we will these boards will not be available in 1 year when we will be interested in having our prototype systems operational. 

Risk mitigation:

Our fallback position is the existing Swiss Light Source design, which is the basis for the Diamond Light Source. The accuracy is 20 nsec and the jitter is xx picoseconds. The operation of the new master pattern generator is identical to the existing one. Any software developed will operate directly. 

Impact:

With the availability of the previous generation hardware we will be able to start commissioning with existing hardware. We will be running below our specifications, however the impact will be ?????.
1.1.1 Timing Controls design must support 120 Hz events synchronized to both the RF and the AC mains power

1.1.2 8.4 nsec resolution

1.1.3 <20 psec of jitter

1.1.4 Vernier fine timing with steps 0f 20 ps and <2 ps jitter

1.1.5 Provide timing information on all IOCs

1.1.5.1 Pulse ID

1.1.5.2 Machine Mode (for MPS)

1.1.5.3 Time Stamp

1.1.5.4 Last Pulse Quality not sure what this means

1.1.6 Provide VME interface

1.2 Control system must identify the beam pulse from which data was taken.

Treaty points with SLC-aware IOC, with SLAC timing system
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