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The Gateway is the Bus Arbitrator for the Fieldbus.  It has a table defining the order of

transmissions for each cycle.  The cycle time has been chosen to be 10ms.

Note: diagram is not to scale
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Phase Locked Loop @ 100Hz

General
Purpose
Timer

Clock

Capture Compare

16 bit  4Mhz

CES
PowerPC

Digital Controller PLL (1)
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CC144

FullFIP2

TrueTime
GPS 100Hz
Receiver

SL/PO/CC
µFIP

FIP Interrupt
TicFip = Capture

ms Interrupt
Tic0 = Compare

Compare += Period

1 tic ≈≈ 0.25 µµ s (4 MHz)

1 qtic ≈≈  1 tic / 65536 ≈≈  3.8ps

e.g. Period = 3999.65260
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Digital Controller PLL (3)
State Machine for Digital Controller Phase Locked Loop
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Synchronisation Over WorldFIP

GPS
Receiver

FullFIP2
interface

uFIP
interface

HC16
PLL

100 Hz 1 kHz

Base jitter: 3.5 µs

Max jitter: 7.2 µ  s 

Base jitter: 100 ns

Jump jitter: 400 ns 

Base jitter: 400 ns

Max jitter: 1.3 µs 

Note: Graphs have
different Scales

PLL Frequency error: < 0.1 ppm  (1ms after 2.5 hours)
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• Highly precise distribution of synchronised time over

WorldFIP has been successfully demonstrated.

• Start of a ramp at a specified time has been

demonstrated.

• Overall event distribution method is still to be decided.

• Digital Controller Hardware design needs to be frozen

within 1 year, so a decision on event distribution (at least

as far as it affects the bottom layer) is needed soon.

Summary


