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ABSTRACT

Industries requiring automation of measurement, such as automobiles, aerospace, and military industries, need a
deterministic time reference provided by Ethernet-based IEEE 1588 time synchronization protocol. In a time
synchronization system, all slaves receive a PTP message periodically every 1 second (or 1/8 second, or 2
seconds) from the master and synchronize with the master time. To this end, a correction system is built in the
PTP module. In the existing correction system, an error occurs that the addition value for the clock frequency
correction is changed. To solve this problem, the correction system was modified so that when the trigger signal
is output to the Second register by outputting the Addend and Increment register values as integers instead of
decimals, the remainder of the accumulator is not present. This scheme doesn’t cause a time offset between the
master and the slave in the time synchronization system by eliminating the constantly changing error of the

value of the Subsecond register. It is evaluated by using MATLAB.
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Table 1. In the existing frequency module, when the
system clock is 50Mhz, the register value

Tick Increment Addend
100 ns 215 0x3323DC00
50 ns 107 0x66C21295
40 ns 86 0x7FD9A601
20 ns 43 0xFFB34C02
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Fig. 8. Problem of existing frequency correction module
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Fig. 9. Structure of the proposed frequency correction
module
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Table 2. In the proposed frequency module, when the
system clock is 50Mhz, the register value

Tick Increment Addend
160 ns 256 0x10000000
50 ns 128 0x20000000
40 ns 64 0x40000000
20 ns 32 0x80000000
168Mhz
(SysClky - = o L o e o e
ACCl 1 m e
50Mnz | | |
(carry) If the addend value is an integer
ACC2 | @perodic camy ocours
(Subsecond reg)l J—

‘—"Wﬂlﬂ HT rlT JMT

(Subsecond regi—

Sec

Nano sec

Since there is no value leftin the ACC
keep the nano sec value constant

O 10. Ak Foig BA mEe] A
Fig. 10. The state of the proposed frequency correction
module
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Fig. 11. Compare with Subsecond register of existing and
proposed frequency correction module

2<Elol|A] 7|7} Ay wfulc} Subsecond HA|E]
2] k= 00] Hrk

<28 11> 71 T BA wEd Aok 5
= B 59| Subsecond HA|AEE vl

& Tk B4 e AREsle] wAE o i
71l A2 sk W2 grel Akl & uf A
4x0z oJge nAAT Ak Fukr w4 v E
< Zkelzglo] WhAEh o] GERgl Al7lel| zle]-E=ls)
a1 A lel g gre] flel MR ARl

3ol A7k A} AR Sk

BT

43 Z3t 90 A

AlEdlolds $l3 AAIR Tk BA el 7]
= wEs} Aok B wlwsy) fst] 1] 1
¥ 13k 4% 399] 29 0sf S sl sprel
A)do] gieka AP skt AR A% gk
QLT ES an sHloln FEeR &
dolue] AZF ke Bl & 9o} Azw Feo
50Mhz %] u}iﬁs 7IEoR SHlo|Be] ARk gL
S ol vpalo g x18slgic)h Ar)el 7= 4%
44do] dae]Es Frlele] HA2EE 73 | A8
® Alxg] S} A Alag] FEo] o vl o4}
= A7 & 5 sl=A AlEEle IS Fal Ehals) Bk
23

<% 12>3 <23 13> vhaE]e} &Hjo]He]
W5 Z2o] o]Ak- el 781_?—(;‘-, nlAE| 9} &Ho]Hr)
1zrhe} o 2]ad glo] AI7ke7] 3lsle wh)e] wha
B ARt Selo|Be] ARkE =AEkssich

<I¥ 12>& £Ho)Br} whaEgle] A7k Al
ek 2L sha glort AdA oz Azte] EEe)
= <18 13>9] Lol Bz A7k A glo] vk
Blop Al7ke] Felslrhs 2SSl

<% 3>L 7|& 253} Agke 2E-2] OFM(Offset
From Master)el] o3t 12 2le} TFHAE FA]8}
et 718 gl vlsf Ak mEe- ofe] #]<de]
= ol Adol7] vl e Atel R At

_I_?_

or
Hr

o

www.dbpia.co.kr



/Y AR T AladE fE AR 2Rt fle AR Fue 34 ZEe) FEo Ae i

7} 00] vk AA R Fasiele ) Algke mER
t} gho]l 2e ez 7|g=r)

<a¥ 14>+ 7|8 2 AgkE Fu BA mE|
A mkaE] ] AI7FS 71Ee R AZkeAE skl
Q13te] virEle} Helo]Be] Al2~H]l F35 50Mhze]
2} 7Pdstar &ele] B Hx A~ ks Al o

Exiting frequency correction module
T

141 _ = B
o 121 o F 1
£
[ ry

10} i 1
: B
® B

\
10 12 14 16 18 20
Master Time

=
~
=
& -
@

T8 12, 7129 Fag 1A 2Ee] A4%l vixEls} £
ome] A7t

Fig. 12. Time of master and slave with existing
frequency correction module applied
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Fig. 13. Time of master and slave applied with proposed
frequency correction module
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Table 3. Average error and standard deviation for the
OFM of the existing module and the proposed module
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Fig. 14. Time error of master and slave with existing
and proposed frequency correction module applied
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