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                NLC Timing System Stable Fiber Optic Transmitter
   Overview
   ========
   The Stable Fiber Optic Transmitter (SFOT) receives an external
   electrical Fiducial (reset signal) and an optical RF clock at 357 MHz.
   The module drives a long-haul Fiber Optic Cable in the NLC Timing
   System’s Fiber Optic Backbone.
   This unit contains a laser diode with wavelength control (through
   temperature control), and forward and reverse power phase detectors.
   It contains feedback circuitry to control the laser wavelength to
   stabilize the phase of the signal reflected from the far end of the
   optical fiber.
   Note: the baseline design of the SFOT uses conventional I/Q phase
   detectors. It may be possible to obtain better phase stability with
   direct digital IF phase detection. This will be evaluated during the
   research and development for this system.
   This system is configured as a single width VXI module.
   Functional Description
   ======================
   The module receives the NLC Timing System RF clock on a fiber input at
   –10 dBm. This optical signal is coupled (6 dB) to a detector which
   converts the clock to an electrical signal. A 100 percent reflector at
   the straight-through output of the optical coupler allows the upstream
   (sending) module to control the phase of the optical link.
   The detector feeds a switch which is connected to a two-way splitter,
   which routes the signal to a mixer and an RF detector. The RF detector
   output level is compared with a preset tolerance and the comparator’s
   output drives a latch which controls a Sample-and-Hold circuit which
   drives the module’s 357 MHz Voltage Controlled Oscillator portion of
   the phase lock loop. The mixer’s other input is the amplified and
   split output of the VCO. The output of the mixer passes through a pair
   of Low Pass Filters, one of which controls the Phase Lock Loop; the
   other Low Pass Filter goes to another comparator, whose output
   controls a functional block of fast logic which also receives the
   External Fiducial electrical signal.
   The local Phase Lock Loop drives a five-way splitter. One of the
   splitter outputs drives the PLL’s own mixer. Another output drives an
   RF switch in the SFOT module’s Fiducial Generator functional block.
   Another output provides the clock for the Eight Channel Alarm Clock
   (ECAC), a delay generator functional block comprised of high speed
   counters whose reset signal is the Fiducial, and whose outputs provide
   both SFOT internal triggers and an electrical output signal. The
   remaining splitter outputs drive two IQ demodulators which monitor the
   SFOT’s Forward and Reflected power levels.
   The Fiducial Generator output, an electrical waveform containing both
   clock and fiducial information, drives the Tunable Laser Diode at
   approximately 8 dBm. The Fiducial Generator’s RF input can be
   phase-shifted by a Digital-to-Analog functional block, controlled by
   an on-board microprocessor.
   Through a block of “Glue Logic” the SFOT’s local microprocessor
   connects to the VXI Interface to perform handshaking, status, and
   control functions.
   The Tunable Laser Diode operates at 1550 nm and has a 1 mW output. The
   output wavelength is temperature controlled (0.2 nm per degree
   Centigrade). The Digital-to-Analog functional block controls both the
   Diode’s Bias (approximately 30 mA) and a thermal driver. The Diode’s
   temperature is monitored by a 10 bit on-board Analog-to-Digital
   converter in the SFOT’s local microprocessor.
   At the output of the Tunable Laser Diode is a Circulator, which
   permits sampling of the Reflected Power coming back from the remote
   receiver. The Circulator’s –25 dBm output is coupled to a Reflected
   Power Detector, whose output signal is amplified and split. One of the
   splitter outputs drives an IQ demodulator; the other output is
   compared to a preset threshold. The comparator’s output drives a
   Set/Reset Latch, controlled by an internal trigger. This forms a
   Time-to-Digital Converter, whose output feeds the SFOT’s local
   microprocessor.
   The Circulator’s 0 dBm output drives a Coupler. The –20 dBm output
   drives the Forward Power Detector. The straight-ahead output of the
   Coupler drives the long-haul Fiber Optic Cable.
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