NLC Timing System

Master Oscillator


Overview

Located at the Central Campus, the Dual Master Oscillator contains two Global Positioning System (GPS) receivers, a Rubidium oscillator and frequency counter, timing distribution and switching equipment. The equipment, most of which is commercially available, should fit in about a half a rack of space.  The system is double redundant for increased reliability.

Functional Description

The twin GPS receivers process the broadcast GPS timing signals and output the resultant clock frequency to two 10 MHz Distribution chasses.  The Distribution chasses are coupled to a pair of Switch chasses, whose outputs drive two Phase Shifter units.

The Phase Shifters are also driven by the average phase difference from all Phase Control Units located in each Sector Timing Crate throughout the NLC installation.  The Phase Shifters drive a pair of Stable Fiber Optic Transmitters, which in turn drive two (each) Optical Fan Outs.

The Optical Fan Outs drive optical distribution paths A and B, the double redundant fiber optic backbone timing distribution system.

Two thirteen (13) slot VXI crates are required; about nine (9) slots will be used.  Each VXI crate contains:

Frequency synthesizer (commercial 2-slot unit):  This unit allows backplane control of the output frequency which is 714 MHz nominal.  It receives an external time base from the Master Source.

Master Oscillator Fan Out (NLC 1-slot design):  Provides a tap for Master Oscillator monitoring and diagnostics.

Frequency Counter / Power Meter (commercial 2-slot unit):  Used to check the Master Oscillator output.

Stable Fiber Optic Transmitter (NLC 1-slot design):  This unit is configured for electrical RF input with Fiducial.

Optical Fan Out (NLC 1-slot design):  Unit has one input, amplifies and splits the signal to drive eight (8) optical outputs.

Fiducial Generator (NLC 1-slot design):  This unit combines a processed 60 Hz AC power line waveform with VXI backplane commands to generate a Fiducial pulse.  The fiducial pulse is coupled to the Stable Fiber Optic Transmitter.

VXI Crate Controller (commercial 2-slot unit):  Interfaces with the local computer for command and status.

The optical fibers from the Optical Fan Outs drive sixteen (16) Timing Transmission crates, eight (8) for each redundant system.  Each of the sixteen Timing Transmission crates contain:

VXI Crate Controller (commercial 2-slot unit):  Interfaces with the local computer for command and status.

Optical Fan Out (NLC 1-slot design):  Unit has one input, amplifies and splits the signal to drive eight (8) optical outputs.

Stable Fiber Optic Transmitter (NLC 1-slot design):  Ten (10) units drive the Fiber Optic long-haul cables to each machine sector.
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