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synchronising 

a network system 

The present invention relates to a method and to an apparatus 

for synchronising clocks being connected to a network system. 

Background 

Many devices {in particular white goods or brown goods) in a 

household may contain a clock. Some systems allow to connect all 

these devices and the related clocks to a common bus or network. 

The commands for controlling the clocks are in general limited 

to reading or writing a given time or to broadcasting the time 

of a given clock to one dedicated device·or to the entire system 

or to a part of the system. 
An example home bus system is described in Esprit Home Systems 

Specification 1.1, ESPRIT project 6782. 

In such known systems it is not specified in which manner a 

clock should react if it receives the time broadcast by another 

clock. So, it is possible to initialise all clocks to a given 

time (e.g. by a user action, which creates a •write time' broad­

cast to the entire system), but due to tolerances in the differ­

ent clocks, so achieved synchronisation will not be maintained. 

Regular broadcasting by a special device •master clock' has the 

disadvantage of .introducing one device with different capabili­

ties. In case there are several master clocks, conflicts may oc­

cur and the advantages of a high precision clock will fade away 

if a lower precision master clock overrides it~ 

Invention 

It is one object of the invention to guarantee initial SYI?-chro­

nisation and keeping of synchronisation between real time clocks 

in a bus connecting distributed devices. This object is reached 

by the methods disclosed in claims 1 and 3. ~ r: 
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It is a further object of the invention to disclose an apparatus 
which utilises the inventive method. This object is reached by 
the apparatus disclosed in claims 11 and 12. 

A good synchronising system should care about the precision of 

different clock types: 

• non initialised 
• display only, no timer included 
• battery driven low precision 
• SOHz driven 
• quartz driven 
• official time distributed via radio (for a specific time zone} 
• user intervention 

This list can be interpreted as a list of priorities, user 
intervention having the highest. Higher priority clocks should 
set the time of lower priority clocks (in case there are tuners 
in the system which receive the time from different time zones, 
it is supposed that-only the time of one time zone will be 
transmitted to the rest of the system}. 

The first proposal for solving the problem is as follows: 
• every clock broadcasts {datagram distribution) its time peri­

odically 
• the broadcast period is dependent on the precision (higher pre­

cision leads ~o a shorter period) 
• every clock which receives a broadcast updates its time 
• every clock which receives a broadcast resets its counter of 

the broadcast period 
• user intervention initiates an immediate broadcast 

In this manner only the clock with the highest precision broad­
casts its time to the system, but whenever it fails the next 
lower precision clock takes over the broadcasting automat~cally. 
The broadcast periods are defined as factorial periods of a pre­
selected time period, e.g. a minute (e.g. S, 6, 12, 15, 20, 30, 
60 seconds), and are synchronised to the preselected time unit. 
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Then, all clocks displaying hours (hh) and minutes (mm) only 
will receive their time with no extra cost. 

Another proposal is, that all devices will broadcast the time 
with an equal period (say one minute}, but with a different 
phase (in seconds, e.g. highest precision clock at hh:nun:SO, 

next lower precision clock at hh:mm:52, etc.; or highest preci­
sion clock at hh:mm:OO, next lower precision clock at hh:mm:02, 
etc.), but only if no broadcast was received in the preceding 
time period. In the latter case, traffic on the network is 
independent of the precision of the different clocks. The dis­
plays are either slightly out of time or will need internal sec­
ond counting capability. 

In both proposals, time broadcasting may be done to the entire 
system or to a group, or subgroup, of clocks only. 

A disadvantage of the both above described kinds of synchronis­
ing is that the risk of collisions between two devices of equal 
precision is enhanced (causing higher traffic on the network) , 
at least on media without collision avoidance (e.g. current car­
rier transmission on power lines), or if repetition is handled 
in the lower protocol layers only. 

According to the invention, there are two proposals: 

Phase of transmission depends on precision 

• every clock receiving a time broadcast of the same or higher 
precision class does not broadcast for a certain amount of time 
(e.g. N minutes}. The precision class of the broadcaster can be 
easily derived from the phase of the time broadcast (e.g. sec­

onds count} . 
• this amount of time (e.g. N minutes) is a random or pseudo-ran­

dom value, depending on some internal state of the instance of 
this device (and not only on the present time) . Two possibili­
ties: these values may be changed periodically or after each 
transmission. 
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Frequency of transmission depends on precision 
• eve-ry clock receiving a time broadcast of any precision class 

does not broadcast for a certain amount of time (e.g. N min­
utes}. 

• this amount of time (e.g. N minutes) is a random or pseudo-ran­
dom value, it depends a.o. on the precision of this clock, so 
that higher precision clocks will wait (in average) for a 
shorter time. 

In principle, the inventive method is suited for synchronising 
clocks being connected to a network system, whereby: 

said clocks may belong to different precision classes; 
the time of every clock is broadcast within said network sys­

tem after expiry of a pre-selected time period, whereby a higher 
of said precision classes is associated with a shorter time pe-· 
riod and time period counting means are related to each of said 
clocks; 

every clock which receives said broadcast updates its time and 
the related time period counting means are reset, 

or whereby: 
said clocks may belong to different precision classes; 
the time of every clock is broadcast within said network sys­

tem having a pre-selected phase, which is related to said preci­
sion class in such a way that the broadcast time related to a 
higher of said precision classes is earlier, and having a pre­
selected broadcast time period, which is independent of said 
precision class; 

the time of a specific clock is broadcast o~ly, when the clock 
has received no related time from a clock belonging to a higher 
precision class; 

every clock which receives said broadcast updates its time. 

Advantageous additional embodiments of the inventive meth?d are 
resulting from the respective dependent claims. 
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In principle the inventive apparatus for synchronising clocks 

being connected to a network system is related to a method 

according to any of claims 1 to 10 and includes: 

a clock which may belong to different precision classes; 

bus interface means which broadcast the time of said clock 

within said network system after expiry of a pre-selected time 

period, which is related to said precision class in such a way 

that a higher of said precision classes is associated with a 

shorter time period, whereby time period counting means are re­

lated to said clock; 
interrupt means which interrupt time transmission from said 

clock to said bus interface means during a certain time period 

after each reception of time information by said bus interface 

means, whereby the time of said clock is broadcast only, when 

the bus interface means have received no related time from a 

clock belonging to a higher precision class and whereby the time 

of said clock is updated when receiving said broadcast time in­

formation and said time period counting means are reset, 

or includes: 
a clock which may belong to different precision classes; 

bus interface means which broadcast the time of said clock 

within said network system having a pre-selected phase, which is 

related to said precision class in such a way that the broadcast 

time related to a higher of said precision classes is earlier, 

and having a pre-selected broadcast time period, which is inde­

pendent of said precision class; 
interrupt means which interrupt time transmiss·ion from said 

clock to said bus interface means during a certain time period 

after each reception of time information by said bus interface 

means, whereby the time of _said clock is broadcast only, when 

the bus interface means have received no related time from a 

clock belonging to a higher precision class and whereby the time 

of said clock is updated when receiving said broadcast ti~e in­

formation. 

Advantageous additional embodiments of the inventive apparatus 

are resulting from the respective dependent claim. 
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Drawing 

Pref erred embodiments of the invention are described with ref er­

ence to the accompanying drawing, which shows in: 

Fig. 1 

Pref erred embodiments 

In a real system there is some delay in datagram distribution 

{routers, time for medium access) . This delay may vary consider­

ably over the time. For this reason every clock should reset its 

internal time only in case of major and/or repeated differences 

to the time received. But this can be left to the designer of 

the clock - nevertheless the choice should be made keeping in 

mind the time difference between broadcasts of different preci­

sion classes, so that it is guaranteed that every clock will be 

overwritten, at least on the long term, by broadcasts of higher 

precision classes. 

The distribution of time in the described manner is not limited 

to the time of day. E.g. the date may be distributed with the 

time in every time period, or could be distributed only on 

longer periods, but only by the device which succeeded to dis­

tribute its time. 

A internal clock CLK continuously distributes the local time in­

side a device (coffee machine, cooker, dish washer, washing ma­

chine, heating system, air conditioner, FM receiver, TV set, 

VCR) . A bus interface unit BIU receives time information RXVE 

from a bus. Time information TXMIT is sent to the bus only when 

the controlled switch CSW1 is closed. This switch is controlled 

by a delaying block DBL which interrupts time transmission 

during a certain time period after each reception of time inf or­

mation (and possibly allows transmission only at fixed in~ervals 

corresponding to the internal time). 

Incoming time inf onnation RXVE is allowed to set the internal 

clock CLK only when a second controlled switch CSW2 is closed. 

This switch may be closed continuously in a simple embodiment, 
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or can be controlled by a digital filter circuit FI which com­

pares the internal {output of CLK) and the received time and al­

lows updating only when a significant difference over a certain 

period is detected. 

Supplementary blocks Dl 1 D2 compensating the delay of time 

distribution within the network may be included. 

Advantageously, in a bus system with more than one real time 

clock initial synchronisation will be achieved without user in­

tervention (if at least one of the clocks is initialised). 

Synchronisation will be kept, while highest precision clocks 

take priority over lower precision ones·. Even if the controlling 

clock fails, the next lower priority clock will automatically 

take over the task of controlling the system. Updating is still 

possible by manual intervention from any point of the system. 

Bus traffic is kept low. 
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Claims 

1. Method for synchronising clocks (CLK) being connected to a 

network system, characterised in: 

said clocks may belong to different precision classes; 

the time of every clock is broadcast (TXMIT) within said net­

work system after expiry of a pre-selected time period, 

whereby a higher of said precision classes is associated with 

a shorter time period and time period counting means are re­

lated to each of said clocks; 

every clock which receives said broadcast (RXVE) updates its 

time and the related time period counting means are reset. 

2. Method according to claim 1, characterised in that every clock 

{CLK) receiving a time broadcast of any precision class does 

not broadcast its time within a further time period which is 

higher than said pre-selected time period. 

3. Method for synchronising clocks (CLK) being connected to a 

network system, characterised in: 

said clocks may belong to different precision classes; 

the time of every clock is broadcast {TXMIT) within said net­

work system having a pre-selected phase, which is related to 

said precision class in such a way that the broadcast time 

related to a higher of said precision classes is earlier, and 

having a pre7selected broadcast time period, which is inde­

pendent of said precision class; 

the time of a specific clock is broadcast only, when the clock 

has received no related time from a clock belonging to a 

higher precision class; 

every clock which receiv~s said broadcast (RXVE) updates its 

time. 

4. Method according to claim 3, characterised in that eve;.-y clock 

(CLK) receiving a time broadcast of the same or higher preci­

sion class does not broadcast its time within a further time 

period which is higher than said pre-selected time period. 
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5. Method according to any of claims 1 to 4, characterised in 
that said further time period is a random or pseudo-random 
value, depending on some internal state of a device to which 
the clock (CLK) belongs and depending not only on the present 
time, whereby these values are changed periodically or after 
each time broadcast. 

6. Method according to any of claims 1 to 5, characterised in 
that said time is broadcast (TXMIT} only to a part of the 
clocks belonging to said network system. 

7. Method according to any of claims 1 to 6, characterised in 
that said pre-selected time period is a factorial period of a 

minute. 

8. Method according to any of claims 1 to 7, characterised in 
that in case tuners related to said clocks (CLK) receive the 
time of different time zones, one of said zone times is se­
lected for broadcasting within said network system. 

9. Method according to any of claims 1 to 8, characterised in 

that when evaluating the internal time of a clock (CLK) and 
the time broadcast within said network system the delay of 
time distribution within said network system is compensated 
using appropriate delay means (Dl, D2) . 

10 Method according to any of claims 1 to 9, characterised in 
that digital filter means (FI) compare the internal time of a 
clock (CLK) and the time {RXVE) broadcast within said network 
system and allow {CSW2) updating only when a difference ex­
ceeding a pre-selected threshold over a pre-selected observa­
tion period is detected. 

11 Apparatus for synchronising clocks being connected to ~ net­
work system, related to a method according to any of claims 1 
to 10 and including: 
a clock {CLK) which may belong to different precision classes; 
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bus interface means (BUI) which broadcast (TXMIT} the time of 

said clock within said network system after expiry of a pre­

selected time period, which is related to said precision class 

in such a way that a higher of said precision classes is asso­

ciated with a shorter time period, whereby time period count­

ing means are related to said clock; 

interrupt means (DBL, CSWl) which interrupt time transmission 

from said clock to said bus interface means during a certain 

time period after each reception of time information (RXVE) by 

said bus interface means, whereby the time of said clock is 

broadcast only, when the bus interface means have received no 

related time from a clock belonging to a higher precision 

class and whereby the time of said clock is updated when re­

ceiving said broadcast time information (RXVE) and said time 

period counting means are reset. 

12 Apparatus for synchronising clocks being connected to a net­

work system, related to a method according to any of claims 1 

to 10 and including: 

a clock {CLK) which may belong to different precision classes; 

bus interface means (BUI} which broadcast (T.XMIT) the time of 

said clock within said network system having a pre-selected 

phase, which is related to said precision class in such a way 

that the broadcast time related to a higher of said precision 

classes is earlier, and having a pre-selected broadcast time 

period, which is independent of said precision class; 

interrupt means (DBL, CSWl) which interrupt time transmission 

from said clock to said bus interface means during a certain 

time period after each reception of time information (RXVE} by 

said bus interface means, whereby the time of said clock is 

broadcast only, when th~ bus interface means have received no 

related time from a clock belonging to a higher precision 

class and whereby the time of said clock is updated when re­

ceiving said broadcast time information (RXVE} . 

13 Apparatus according to claim 11 or 12, characterised in that 

digital filter means (FI) compare the internal time of said 

clock {CLK) and the time (RXVE) broadcast within said network 
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system and allow updating of the clock time only when a dif­

ference exceeding a pre-selected threshold over a pre-selected 

observation period is detected. 

--------


