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(54) Title: NETWORK FIELDBUS POWER SUPPLY

(57) Abstract: The invention provides for a
network power-supply voltage adaptor ar-
ranged to receive an input voltage (V in) from
a network trunk cable and to present an intern-
al voltage derived from the said input voltage
(V in), the adaptor being arranged, when at
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least one of the input voltage (V in) or the said
internal voltage is above a reference voltage
(Ref V), to regulate the received input voltage
(V in) to provide an adaptor output dc power
supply voltage (V out) at a substantially con-
stant dc power supply level less than that of
the input voltage (V in), and independent of
changes in the input voltage level (V in), and
the adaptor further comprising at least one
communication feed-through loop (55, 56, 66,
68) for the passage of substantially unaltered
communications signals through the adaptor.
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Metwork Powsr Supply

The present invention relales io a network power supply voitage adaptor and related
meathod and network bus system and, in particular, bul not exclusively, to a fieldbus
power supply adaptor, and related system and method.

Bus network systems are commonly amployed in situations where a variety of signals
including power, control and measurement signals are o be delivered fo, returned from,
a variety of networked terminal devices. In many instances, the cerlainty with which a
signal of particular characteristic, and in particular its voltage level, can be supplied (0 &
nebwork device can prove critical to the effectivelsafe operation of the device and even
the whole network system. This is particudlarly the case in scanarios where the prasence
and operation of the various network davices may alse have an impact on the signals
supplied throughout the network and particularly by way of 3 commuon bus system.

In many instances, the bus system has o operate in accordance with specifications and
set standards where it can prove disadvantageously limiting and inappropriate o rely on
the compliance of such separate network devices in order (0 achieve overall bus system
compliance. The architecture of such known systems can  further prove
disadvaniageous in placing constraints on the location and physical size of the network
and, in particular, the network bus system,

The invention seeks to provide for a network power supply adaptor, related method of
power supply and related network bus system having advaniages over known such
adaptors, methods and systems.

According to one aspect of the present invention there is provided a network power
supply voltage adapior arranged {o receive an input voltagse from a network trunk cable
and, whan the level of the input vollage, or a proportion thereof, is above g threshold
value, 1o regulate the received input voliage to provide an ouiput do power supply
voltage at substantially constant do powsr supply level independent of changes in the
input voitage level, or the proportion thereof, above the threshold valus,
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Advartageously, the voltage can then be reguiated in 3 manner independent of the
compliance of one or more networked terming! devices and in & particularly affective,
refiable and efficient manner. Thus, i the inpul vollage o the adaptor excesds =
predefined cutput voltage #imit the adaptor circuit regulates s oulput {o achieve the
predefined voliage Himit.

As part of a further advantage, the adaptor can include at least one communication feed-
through arrangement for the passage of substantially unaitersd communications signals
through the adaptor.

The fesd-through arrangement can include capacitive coupling and/or an active control
Circuit.

Further, a plurality of fesd-through arrangements can be provided for different regions
respectively of the frequency spacirum of the communications signals,

As required therefors, the voltage level delivered to the nelwork frunk cable can be ata
level sufficlent (o allow for the use of longer trunk cabling than might otherwise be the

Case.

in one arrangement the level of the constant output voltage, or a proportion thereof, can
sauate 1o the lavel of the threshold voltags.

Further, the adaptor can be arranged such that substantigily no vollage reduction is
applied if the input voltags, or the proportion theredf, fails below the threshoid value, and
the output voltage is then arranged 1o simply follow the input voltags.

Advantageously, all required functionality can be achieved in the adapior in & way that
ashiows communications signals to be passad substantially unallered betwsen input and
output or between oultput and input

As further features, the adaplor can include over voltage protection circuilry, andfor
thermal protection circuilry.
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In one particular embodiment the adaptor is arrangsd such that the voltags reduction is
applied by way of a voltage droppsr cirouitry which can comprise a voltage dropper
arranged {o provide a linear voltage drop.

A particularly advantageous embodiment includes the use of at least one contral loop.

in ancther embodiment the voltage dropper can comprise a switched mode devics,

According to ancther aspect of the invention there is provided a bus network system
including a network power supply voitage adapior as defined above.

According to a further aspect of the invention, there is provided a method of adapting a
nowear supply vollage from a network trunk cable and including the step of, when the
level of the input voliage, or a proportion thersof, is above a threshold vaive, applying
voltage regulation to the received input voltage to provide an ouiput do power supply
voitage at a substantially constant de power supply level, less than that of the input
voltage and independent of changes in the input voltage level above the threshold value.

As noted above in relation to the adaptor, the constant outpul voltage employed in the

meathod can equate to the level of the threshold voltage.

Also, the method can be arrangad such that substantially no voliage reduction is applied
if the input voltage, or a proportion thereof, falls below the threshold value and the output
voltage then follows the input voltags.

Further, the step of voltage reduction can be applied by way of a voltage droppsr
circuitry, and such voltags dropper can be arranged 1o provide a linear vollage drop.

Advantageously, the method includes passing communications signals, subsiantially
unaltered, through the adaptor.

One or more communication fesd-through arrangements can aiso be employed within
the method of the invention to achieve the reguired vollage drop in & manner transparant
to any data signalling carried by the power supply.
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The method can further include passing signals from different regions in the frequency
spectrum of the communications signals through different respeclive fesd-through
arrangements. Capacitive coupling and/or active control loops can be employed in this
ragard.

The method is particularly useful for providing output to an intrinsically safe environment,

As will be appreciated, the present invention can prove particularly advaniageous in
oroviding @ method of achieving Ex ic compliance, particularly in gccordance with the
[EC 8007211 Standard for intrinsic safety and the invention can find ready application in
relation to compiex bus network systems, The present invention can find particudar
application in reiation o foundation fisldbus H1 or indeed other similar networks.

Further benefils can be derived from the present invention as the following discussions
demonstrates, and with non-limiting reference 1o a foundation fisldbus implementation of
the invention.

A typical foundation fieldbus segment consists of a fieldbus power supply unit arranged
o supply current to a fieldbus spur wiring hub by way of a fisldbus cable that can be up
o 1.9 kilometres in length. However it should be appreciated that the present invention
can find ready application in relation {o cableftrunk lengths in excess of such values and
where such length s dependent on, or determined by, the opserationsl
characteristicsfrequiraments of the particular network system.

in one of many possible nondimiting examples of the present invention, it can find
application in situations wherein fleidbus spurs are connecled fo devicss in an
intrinsically safe hazardous ares, and where it is necessary o apply current mitation
and this is generally achisved by way of the witing hub. Here aiso, the power supply
voltage is io be limiled and such limitation is usually provided by way of the fieldbus
power supply unit. To sliow the use of intrinsically safe devices with a Ut of 17.8Y, the
maximum voltage supplled is limited o 17.8V and this means that the fisidbus power
supply would nominally be set to 17V or less. it is generally known that the fisldbus spur
wiring hub has a minimum operating voltage in the order of 10V, Accordingly, and
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atlowing for & 1V tolerance, it can be concluded that the maximum permilted voltage
drop along the cable from the fisidbus power supply unit to the wiring hub should e in
the order of 8Y. With a standard type A fieldbus cable (44 ohimsfioop km), this imposes
a disadvantageous limitation on trunk cable length and current; such iimitations being in
the order of @ cable length of 358 melres for 2 supply current of 380mA, and & length in
the order of tkm for & supply current of 138mA.

Through use of the present invention runk cables of far greater length than this can be
employed.

The invention is described further hersinafter, by way of an example only, with reference
e the accompanying drawings in which:

Fig.1 is a schamalic block disgram of a fleldbus amangement according o an
embodiment of the present invention,

Figs. 2 and 3 are schamatic block diagrams of examples of a vollage-adjusting element
of a power supply adaptor according o an embodiment of the present invention and as

smploysd in the system Hiusirated with reference {o Fig. 1,

Fig. 4 and & are schematic block diagrams of examples of a voltage-limiting slement of a
powsr supply adaptor according fo an embodiment of the present invention and as
gmploved in the system lustrated with reference to Fig. 1, and

Fig. 8 is a circuit disgram showing further details of an example of an adaptor according
to an emboediment of the invention.

Turning now to Fig. 1, as flustrated, a fisldbus system 10 arranged for supplying power
and signalling from a first zone 12 comprising & non-hazardous environment, to a
sacond zone 14, comprising a hazardous emwironment and in an intrinsically safe

manner.

The slements of the fieldbus system 10 Hustrated in the first zone 12 are of a standard
design and configuration and in this example comprise a bulk power supply 18 amanged
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to receive mains powsr and to deliver s 24V DC signal o a Tieldbus power supply unit 18
arranged {o supply intrinsically safe isolation as required.

The fieldbus power supply unit 18 then delivers its ocutput power supply signal by way of
a fieldbus trunk 20 to network slements, such as ierminal equipment, focated in the
ssoond, hazardous, zone 14,

Also tocated in the first zone 12 in 2 standard manner is a distributed control system 22
also receiving mains supply and which is intended to offer isolation prior to its connection
to & host M1 fieldbus card 24, in furn connactad o the fisldbus trunk 20,

As is well known therefore, the fieldbus trunk 20 is arranged o supply not only the power
reguired by the terminal equipment operating in the sscond zone 14, but also the
controfmeasurement ete. signalling to be exchanged betwesn the distributed control
system 22, 24 and the terminal equipment such as field devices as discussed further
below and as located within the second zone 14,

in the illustrated embodiment of the present invention of Fig. 1, the fisldbus trunk 20 is
conngcted 1o a power supply adaplor 28 located in the second zone 14 which, n tumn,
serves io deliver powsr (o a fleldbus spur wiring hub 28 in the form of 2 megablock
wiring hub. In the dlusirated exampie, the wiring hub 28 comprises 3 muiti drop
configuration providing a first 30, and 2 second 32 fieldbus spur connected respectively
to fwo terminal equipment devices such as first and second fieldbus devices 34, 30
which can of course comprises any appropriate field device for receiving and or
supplving controlfdata signaliing.

While, for ease of reference, the adaptor 28 is illustrated separate from the wiring hub 28,
it will of course be appreciated that the functionality of bolh elements 28, 28 can be
provided in a integrated mannear within a single network device.

As discussed further below, the adaplor 28 is arranged o provide both voltage dropping
and vollage limitation with regard to the voltage it recelves from the fieldbus trunk 20,
The “dropped” voltage is then delivered o the wiring hub 28 and onward to the fieidbus
gevices 34, 38,
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As will be appreciated, the functionality of the adapior of the present invention
advantageously provides for a separate control element serving to achieve compliance
with appropriale network/safety standards and in a mannsr which places far less
rellance upon the compliance exhibiied by other nelwork devices. The adaptor of the
Hlusirated smbodiment is provided in series with the trunk input of the wiring hub 28 and
advaniageously allows for higher currents {o be provided with significantly longer trunk
cable iengihs by aliowing use of a higher ouiput voltage from the fleldbus power supply
18 which can be 18V or greater,

As discussed in further detall with reference to Figs. 2 and 3; and Figs 4 and §, the
Hlustrated embodiments of the present invention provide two main functions. The firstis
o drop the incoming voltags, for example 0 2 level between 11V and 17V, and the
second is to provide over-voltage protection as required by the relevant safety standards.
Further, this is achieved in & way that allows communications signals o be passed
substantially unaliered between input and oulput or between oulput and input. These
functions are advaniagesusly implemenied with a minimum of frunk current drain.
Further, the adaptor 28 can also includs thermal protection circultry arranged 1o tum the
output off in an svent of excessive temperature being detectsd. Such an event would

normaily be due to operation culside of the specified conditions.

With regard to the voliage dropping aspsct of the present invention a voltage reduction
circuit is provided to drop, in 2 linear manner, the incoming veoitage from the fieidbus
trunk 20 to an appropriate output voltage of, say 158V, The reduction circuit is arranged
such that i the voliage drops below the regulated level, then the oulput voltage will
simply foliow the inpul voltage down to a minimum lsvel of, say 10V as is required for
operation of the wiring hub 28,

A particular implementation is described further below with initial reference in particular
to Figs 2 and 3.

As noted above, and with initial reference to Figs. 1-3, a trunk input of a voltage dropper
circuit 38 of an adaptor 28 according to an embodiment of the pressnt invention is
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arranged {o be connected, via a length of trunk cable 20, to a DT power source 16, 18
that has been also been conditioned o support digital communication.

in operation, i the input vollage to the voltage dropper 38 exceeds a predetermined
output voliage limit, the voltage dropper 38 serves to regulate its output by way of a
series voltage-adjiusiment element 40 o achieve the predefined voltage iimil.

The output vollage of the vollage dropper circuit 38 is monitored by a control cirouit 42
and comparsd against a vollage references 44, Any difference noted from this
comparison is smployed within a negative feed-back ioop to adjust the series vollage-
adiustment element 40 t© achieve the required regulated DO oulput via element 428 of
the controf circuit 42,

if the applied input voltage is oo low to achisve such regulation, the outpul voltage of
the voltage dropper 38 tracks the input voltage al 8 level marginally below the trunk input
voltage., The control circuit 42 also includes an element 42A arranged (o aliow digital
communication signals to pass from input to ouiput, or from oulput to input as reguired,
with nagligible modification to the wave shape or ampiifude.

Fig. 2 illustrates the series vollags adjiusiment element 40 in the positive vollage path of
the voltage dropper 38, whereas Fig. 3 shows an alternative configuration with the same
slements 38, 40, 42 and 44 but with the series vollage-adjustimant slement 40 in the
negative voltage path of the vollage dropper cireuit 38,

in some applications, it will be necessary to limil the trunk voltage applied to devices
connected downstream and in g particular embodiment of the present invention, it is
intended that the oulput of the vollage dropper 38 feeds directly into the input of a
voliage limiter cireult,

Turning now to Figs. 4 and 5, thare is provided a schematic Hlustration of such a voltage
fimiter 48 of an adaptor 28 according to an smbodiment of the present invention.

When used in conjunction with the voliage dropper circult 38, the voltage limit of the
voitage limiter circuit 48 is arranged o be set sufficiently above thal of the voliage
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dropper cutput to aveid any significant modification to the wave shape or amplitude of
the digital communications signals passing through the adaplor 28,

The input voltage of the voltage limiter circuit 48 received from the voltage dropper 38
such as that of Figs. 2 and 3, is monitored by a trunk-voltage comparstor 48 and
comparad against a reference voltage 50, I it is delermined that the ouiput vollage
aguals or sxcesds, the predefined limil voltags, the comparator 48 serves to drive a
saries switch 52 {o assume a high-impedance mode by preventing a supply of current
being available at the ouiput of the voltags limiter 48 and thus the adaptor 28,

Fig. 4 shows a seres switch 52 in the positive voitage path of the voltage limiter circuit
48, and Fig. 5 shows an alternative configuration with the series voltage switch 52 in the

negative voltage part of the vollage limiter circuit 48

it should be appreciated that the voliage reduction circuit can also be implemented by
way of non-iinear arrangement, such as g switch mode cireuif. This would exhibit the
advantage of reducing powsr dissipation and so allowing for a greater voitage drop
within the device and thus the uss of longer cable lengths.

Advaniageously, the oulput voltage is regulsted by means of ong or more control ioops
which ensure that fieldbus communications signals fromito the fieidbus devices remain
substantially, Le. effectively unaffected on their passage in either direction through the
adaptor.  Such control loops can be provided o ensure that the communication signals
any the incoming frunk 20 appear unalfered on the oulput of the adaptor 26 1o the fleld
wiring hub 28, and similarly, that the communication signals on the wiring hub 28 appear
vig the adaptor 28 on the fisldbus trunk 20 in & transparent mannear,

Turning now o Fig. 8, there is provided a circull diagram of one exampie of an adapior
26 sccording to an smbodiment of the present invention.

The adaptor 26 is aranged to receive an input voltage V IN from a trunk cable such as
the trunk cable 20 of Fig. 1, and fo supply an cutpul voltage V QUT for onward delivery
{0, for example, the wiring hub 28 of Fig. 1.
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The adaptor 28 comprises circult elements such as those discussed in relation o Fig. 2
and Fig. 3; and Fig. 4 and Fig. 5, and including a voltage dropper section A with
integrated feature of communication signal pass-through between input and oulput, or
between oulput and input, sides of the voltags dropper section A, and an overvolfage
switch saction B,

Referring first to the vollage dropper ssclion A, thers is provided series voitage
adjustment slement 84, in this example provided in the positive vollage path of the
voltage dropper 28, and comprising a P-channal FET arranged {0 pass the incoming
voltage, when less than 158V, directly to the output of the adapior 26 via the overvoltags
switch saction B, or to limit the output voltage to a nominal 158V when the incoming
voltage is above that level An enhanced frequency response for the voltage dropper
section A is provided by a capacitance 55 in parallel with the P-channel FET 84 and
serving fo faciiitate the passage of subsiantially undistorted communication signals
betwesn input and output or bebween oulput and input. Accurate signal replication is
achieved for higher frequencies of the communication signal by the capacitive coupling
provided by the capacitance 55. For lowsr frequencies of the communication signal, an
active control loop can be provided {o achisve the reguired accurale signal passage
through the adaptor. it will aiso be appreciasted that the required accurate signal
replication could be achieved by active control for the full communication signal
bandwidth, or by capacitive coupling for the full communication signal bandwidih.

From Fig. 3, it will also be appreciated that this functionalily can be provided on the low
power rall and, of courss, such functionality could be provided by any appropriate one or

more semi-conductor components.

The aciual voltage control is achieved by way of & voltage control circuit &6, 58
comprising & dushoperation amplifier arrangement configured such that the outpu
voltage s regulated to & madmum of 18V and communication signalling is copled,
substantially unaltered, from the input {o output, or from oulput to input, of the adaptor 26
as required.

Again, such functionality could also be performed by way of discrete semiconducior
components,  An operational amplifisr 58 provides for a communication signal AC
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control ioop, whereas the operational amplifier 88 In conjunction with the operational
amplifier 58, provides for a slower DO conirol loop. Further, a fransistor 80 is provided
as a level-shifter within the DC control loop of the operational amplifier 58 and diode
component 82 serves to provide for a reference voltage 1o aliow the output voltage to be
controlied to 8 nomingt 18V, A low-constant current source 64 is also provided to supply
the voltage reference dipde 82 such that the reference voltage is unaffected by the
communication signailing and the trunk-load current drawn by the adaplor 28 is then
suitably stable. A zener diode 88 with resisior 88 provide for a version of the oulput with
a negative offset voliage o ensure operational amplifier 58 has a praclical operating
point.

Tumning now (o the overvoltage switth slement B, in this illustrated example, this
includes a shunt voltage regulator device 70 employed {o monitor the output voliage and,
in the avent of the oulput voltage exceeding a specifiied maximum, for exampie 17.5YV,
the oulput voltage is removed, Whils a shuni-voltage regulatory integrated circult is
employed as an sxample, he same functionality could of course be provided using
discrete semiconduciors and/or other integraled circult devices.

An N-channel FET 72 comprises a confrol element which serves to disconnect the
cutput in the svent of identification of an overvoliage condition but agsain, this
functionality can also be provided in the high side power rail {¥ IN}.

Of course, a variety of allernatives readily exist and one allernative protection methed
comprises the inclusion of an output vollage clamp using sither silicone control rectifier
or an altemative semiconductor solution.

it shouid of course be appreciated that the invention is not restricled to the detalls of the
Hustrated smbodiment.

That iz, the invention can be applied in relation o any appropriate complex bus network
system and in particular those sesking readily compliant control of network power supply
signals that are also sensitive to the data being carried on the network,
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The adaptor can therefore be employed in relation o any appropriate hub or device
coupler and in relation to any appropriste configuration of single drop, or otherwise,
fisldbus devices. Alse, the invention is not restricted In any way o the deiails implied
from the particular powsr supply and Distributed Control System of the fllusiraled
smbodimenis,
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Claims

&

A network power-supply voltage adaptor arranged to receive an input voltage
from a network trunk cable and to present an internal voltage derived from
the said input voltage, the adaptor being arranged, when at least one of the
input voltage or a proportion theraof, or the said internal voltage, is above a
reference voltage, to reguiste the received input voltage to provide an
adaptor output do power supply voltage at a substantially constant do power
supply level less than that of the input voltags, and independent of changes
in the inpul voltage level, and the adaptor further comprising at least one
communication feed-through arrangement for the passage of substantially
unaliered communications signals through the adapior.

An adaptor as claimed In Claim 1, wherein the feed-through arrangement
includes capacitive coupling.

An adaptor as claimed in Claim 1, wherein the feed-through arrangement
includes an active control circuil.

An adaptor as claimed in Claim 1, 2 or 3, and including a plurality of feed-
through arrangements provided for respective regions of the frequency
spectrum of the communications signals.

An adaptor as claimed in Claim 4, and including capacitive coupling for
frequencies of the communication signals at the higher end of the frequency
spectrum.

Arn adaptor as claimed in Cialm 4 or §, and including an active control ioop for
frequencies of the communications signals at the lower end of the frequency
spacirum.
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11.

13

14,

15,

14

An adaptor as claimed in any one or more of the precsding claims, wherein
the said internal voltage comprises the adaplor output voltags or a proportion
thereof,

An adaptor as claimed in any one or more of the preceding claims, whersin
the level of the constant sutput voltage or a proportion thereof is equal to the
refergnce vollage level.

An adaptor as claimed in any ons or more of the preceding claims, and
arranged such that no vollage reduction is applied if voliage compared with
the reference voltage falls below the reference voltage, and such that the
gutput voltage then follows the input veitage.

Ary adaptor as claimed in any one or more of the preceding claims, and
including overvoliage protection circuitry,

An adaptor as claimed in Claim 10, wherein the overvoliage protection
circuitry includes a voltage iimiter circult connected at an sutput of the
adaptor.

An adaptor as claimed in Claim 18 or 11, wherein the overvoitage profection
circuitry includes means for comparing a voltags input thersto with a second
referance vollage.

Ar adaptor as claimed in Claim 12, and including switeh means provided at
the output of the overvollage protection clircultry and arranged {0 operate
responsive to the result of the said comparison with the sald second
refergnce vollags.

An adaptor as claimed in any one or more of the preceding claims and
including therma! protection cirsuitry,

An adapior as claimed in any one or more of the preceding claims, and
arranged such that the voitage reduction is applied by way of a voliage
dropper cireuitry.
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18. An adapior as claimed in Claim 15, wherein the voltage dropper is arranged
to provide a linsar voltage drop.

17. An adaptor as claimed in Claim 15, wherein the voliage dropper comprises a
switch mode device.

18. An adaptor as claimed in any ons or more of Claims 15 to 17, wherein the
said internal voltage comprises an oulput vollage of the voltage dropper
circuit.

18, An adaptor as claimed in any one or more of Claims 15 to 18, wherein the
voitage dropper circultry is arrangsd to be controfied by negative feedback
derived from comparison with the said reference voltage.

20.  An adapior as claimed in any one or more of Claims 15 to 18, wherein the

voltage droppsr circult includes a series voltage adjustment slement.

21 An adaptor as claimed in any one or more of the preceding ciaims and
arranged to provids an outpul fo an intrinsically safe environment.

22. An adaptor as claimed in any one or more of the preceding claims and
arranged o receive a voltage from & network trunk cable comprising a fieid
bus frunk cable.

23. An adaptor as claimed in any one or more of the preceding claims, and
arrangead {o provide an oulput 1o a spur wiring hub.

24, An adaptor as claimead In any one or more of the preceding claims and
formed integrally with the spur wiring hub.

25 A bus network system including a trunk cable and & network power supply
voltage adaptor as claimed in any one or more of the preceding claims.
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28, A method of adapting a power supply voltage received from a nebwork trunk
cable, including the step of deriving an internal voltage from the said input
voliage and when af izast one of the input voltage, or a proportion thereof, or
the said internal voltage is above a reference volltage, applying voltage
reguiation to the received input voitage to provids an oulput de power supply
voltage at & substantially constant do power supply level, less than that of the
input voltage, and independsnt of changss in the input voltage level, and
passing substantially unaltered communications signals through the adaptor,

27. A method as claimed in Claim 28, wheresin the sald internal voliags comprises
the output do power supply voltage or a proportion thereof.

28 A method as claimed in Claim 28 or 27, and including the step of passing the
communications signal through at least one fesd-through arrangement.

a8, A method as claimed in Claim 28, and including the slep of passing higher
frequencies of the communications signal, and lower frequencies of the
communications signal, through respective first and second fesd-through

arrangemants.

38, A method as claimed in Claim 28, and including passing the said higher
frequencies by capacitive coupling.

31. A method as claimed in Claim 29 or 30, and including passing the said lower
frequencies through an active control loop.

32 A method as daimed in any one or more of Claims 28 to 31 wherein the level
of the constant cutput voitage or proportion thereof is equal to the reference
voltage value,

33. A method as ciaimsd in any one or more of Claims 28 to 32, wherein the
output voltage follows the voltage produced by the input voltage if the voltage
produced by the input vollage or proportion thereof falls below the reference
voltags valus.
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34, A method as claimed in any one or more of Claims 28 fo 33, and including
the step of comparing a vollage input to a voltags limiter with a segond
refarence voltags.

35. A mathod as claimed in Claim 34, including the step of controlling a switch
nrovided in an ouiput of the voltage limiter and responsive {o the resull of the
said comparison with the second reference vollage.

36. A method as claimed in any one or more of Claims 28 to 35, and applying the

voltage reduction by way of voitage dropper circuitry,

37. A method as claimed in Claim 38, wherein the voliage produced by the input
voltage for comparison with the reference voltage comprises an cutput of the
vollage dropper circuiiry.

38. A method as claimed in Clalm 38 or 37, and including the step of conlrolling
the voltags dropper circultry by negative feedback derived from the voltage
comparison with the reference voltage.

38, A method as claimed in any one or more of Claims 28 {o 38, and providing a
linear voltage drop.

43, A method as claimed in any one of more of Claims 28 to 38, and providing a
voltage drop by way of & switch mode device.

41. A method as claimed in any one or mors of Claims 26 {0 40 and including the

step of providing an culput to an intrinsically safe environment.

42, A method as claimed in any one or more of Claims 28 o 41, and including

the step of recelving a voltags from a field bus trunk cable,

43, A method as claimed in any one or more of Claims 26 to 42, and including
the step of providing an output to a spur wiring hub.
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44, A network power supply voltage adaptor substantially as hereinbsfore
described with reference to, and as Hlusirated in, the accompanying drawings.

45, A bus network system substantially as hereinafter described with refergnce o,
and as Hlustrated in, the accompanying drawings.

48, A method of adapling a8 power supply voltage from a network trunk cable
substantially as hereinafier described with reference {o the accompanying
drawings.
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