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Abstract
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This session will provide a general background on IEEE 1588 Precision Time Protocol (PTP), 

how it works, some basic terminology, and its main uses in the market. There will be a 

discussion on PTP implementations (with a primary emphasis on Industrial products). The 

session will also touch on other related timing protocols and future enhancements to PTP. 
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Objectives
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Converse 
About PTP 
.ŀǎƛŎǎΧ

Understand 
the various 
PTP Profiles 
and Standards

Understand 
how PTP relates 
to Controls 
Engineering

Understand the 
different Time 

Protocols



ñTiming is Everythingò

Motion Control

Scan-based to time-based control operation

Load sharing of robots 



ñTiming is Everythingò
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Slow Loops

HMI

Line PLC

DLR Ring

Ring

Fast Loops

DLR Ring



Various Time Distribution Protocols
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NTP

IRIG

GNSS

PTP/1588

Two Way Time TransferOne Way Time Transfer

GPS GLONASS

BeiDou
Galileo



GNSS ïSystems Around the World
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Why (and Why Not) GNSSé
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Examples: GPS, GLONASS, COMPASS/BeiDou-нΣ DŀƭƛƭŜƻΣ Χ

V Nearly globally 
available 

V Traceable to UTC 

ṍ Reliability (weak 
satellite signal)

ṍ Not available indoor 
(or urban canyons)

ṍ Cost of Equipment

É Government 
Requirements for 
Backup 
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One Way Time Transfer Basics



One-Way Time Transfer (OWTT) Basics
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Since my phone only has a cheap oscillator and I just powered it on ï

initially I have no concept of true timeé  



Steps to GPS Time
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S1 R

t1

t2

t1ô

t2ô

1. Frequency Lock to Satellite 1

To Frequency Lock ςonly t1 & t2 
timestamps are needed

FFO= ((t2Ω- t2)-(t1Ω- t1))/(t1Ω- t1)

Continually adjusting your frequency (yellow) until it matches GPS (blue)

This gets your cheap Cell Phone oscillator locked to a stable GPS frequencyé

This will allow you to more accurately measure time differences (up next)é

Also note: the Delay here is constant ïspeed of light through atmosphere

Delay


