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FOR A MODULAR FI ELDBUS BOARD This invention relates to
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use particularly to nonitor fiel dbus physical |ayer

characteristics on a nodul ar _fiel dbus board carrying

a nunmber of fieldbuses. Therefore, according to the

present invention a diagnostic systemfor a nodul ar
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In a preferred construction the monitoring transceiver means can also detect
one or more characteristics of hardware carried on the modular fieldbus board by
means of one or more of said points. The hardware can be the bulk power supply
connections, power supply converters, power supply conditioners and the fieldbus
trunks. The characteristics to be monitored can comprise one or more of: voltage,
short circuit, hardware module failure, quiescent current, and rate of charge.

The monitoring transceiver means can also be adapted to gather received
data and produce one or more of: Fourier analysis, trending analysis, and data

logging.
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nmoni toring transceiver nmeans may be adapted to provide
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one or nore of pre-determned failures or the one or

nore fieldbuses. In one construction the nonitoring

transcei ver neans can be prov@ded wth a first

di gital and/or an anal ogue interface, such that

di agnostic data detected and/or alarms created by the
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In addition, the monitoring transceiver means can be provided with a second

digital and/or an analogue interface, such that diagnostic data detected and/or
alarms created by the monitoring transceiver means in use can be transmitted to
other associated diagnostic systems.

Preferably the monitoring transceiver means can be removable from the
fieldbus board, and it can be powered in use by the bulk power supply.

In one construction one or more of the two or more common mode and/or
differential mode signal injection and/or signal detection points can be disposed
actually within any of the hardware carried on the board.

The invention also includes a modular fieldbus board provided with a
diagnostic system as described above.



Therefore, the invention also includes a nodul ar

fi el dbus board conprising a nunber of fiel dbuses
weonseeed to a bul k power supply, and a di agnpGL/GB2004/004077

system conprising a nonitoring transceiver mnmeans

connected to one or nore of the nunber of fieldbuses

by means of two or nore commoil node and/ or

differential node signal injection and/or signa

detection points, which points are erse
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I'Spersed at any poi in the buses. Howeve
moresofsaef goinlsd constructi on on each of the one or m)re
fiel dbuses a first common node signal injection and/or
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TR AN R R e v —
rﬂ@&§§itgh9ﬂdjeé@tlcm aﬁc%;r%%n@l GREERsh PAAWASA Idef@spérﬁédl gt any points
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common mode signal injection and/or signal detection point can be disposed
between the power supply conditioner and the field bus trunk, and a differential
mode signal injection and/or signal detection point can be disposed between the
third common mode signal injection and/or signal detection point and the fieldbus

trunk.

In addition, in a preferred construction a fourth common mode signal injection
and/or signal detection point can be disposed within the power supply converter, and
a fifth common mode signal injection and/or signal detection point can be disposed
within the power supply conditioner.
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be perfornmed in various ways, but one enbodi nent wll
woews/obesdescri bed by way of exanple and w th Pef/eBewa®©04077

to Figure 1, which shows a diagrammatic display of a

nmodul ar fiel dbus board accordiyng to the present

i nvention. As shown in Figure 1, a nodular fiel dbus

board conprises a backplane 15 on which is nnunted

any nber of fieldbuses and 8n in series
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di agnostic systen). fi el dbuses conprise at |eas
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signifies any nunber of further fieldbuses, and is

therefore shown in hashed lines.) The fiel dbuses 8a to

8n arAs simwreiﬂtFegUreq buhkdmawwmdmmMard tompridesa®lckplane 15, on
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The monitoring transceiver means 17 is further provided with visual means
(signified by arrows 14) which can provide information and warning signals direct to

users.

The monitoring transceiver means 17 is connected to each fieldbus 8a to 8n
by first common mode signal injection and detection point 2 between the bulk power
supply 1 and the power supply converter 3, by second common mode signal injection
and signal detection point 4 between the power supply converter 3 and the power
supply conditioner 5, by third a common mode signal injection and signal detection
point 6 between the power supply conditioner 5 and the field bus trunk (not shown),
and by differential mode signal injection and signal detection point 7 between the



and by differential node signal injection and signal
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fieldbus trunk (not shown). I|n addition, the
noni toring transceiver neans is connected to each
fi el dbus by fourth common node signal injection and

si gnal detection j nt _(not le, but indicated_b
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The monitoring transceiver means 17 is programmed to compile received
data in use and produce Fourier analysis, trending analysis, and data logging.

Further, the monitoring transceiver means 17 is programmed to provide an
alarm, either via the interfaces 16 or 19, or the visual means 14, in the event that
data in use indicates one or more of pre-determined failures or the one or more
fieldbuses. The indications of failures in the data are pre-programmed into the
transceiver 17.

Thus, the modular fieldbus board can provide many types of information on its
performance and on any potential failures to a user.
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di agnostic system for a nodul ar fiel dbus board
w@arspings a nunber of fiel dbuses connect ed t oP@r/GBR004/004077

power supply, conprising a nonitoring transceiver

means adapted in use to one or, nore of the nunber of

fi el dbuses by neans of two or ~ nore common node and/ or

di fferential node signal injection and/or signha

detection points, which points are di spersed between

¢laEnpul k power supply and the fieldbus trunk, such

that the nonitoring transceiver neans can detect one

or nore fieldbus physical |ayer characteristics
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B EPRETE] BecnsiSetansifS RelieTy Meoans VRS B ofsaig point.

points. 4. A diagnostic systemas clained in Claim3

in which the one or nore characteristics of hardware
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FprIagion, Gges fadk unhalange; and earthigakageanal ysis, and

data | ogging. 6 A diagnostic system as cl ai med in any
of the preceding Clainms in which the nonitoring
8r ansk diagpostinsgysten 8s slaiiped in €lain lowi e varicta theer monitoring
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theahdduaetieldbus board by means of one or more of said points.

4, A diagnostic system as claimed in Claim 3 in which the one or more
characteristics of hardware comprise one or more of: voltage, short circuit, hardware
module failure, quiescent current, and rate of charge.

5. A diagnostic system as claimed in Claim 4 in which the monitoring transceiver
means is adapted to gather received data and produce one or more of: Fourier
analysis, trending analysis, and data logging.

6 A diagnostic system as claimed in any of the preceding Claims in which the
monitoring transceiver means is adapted to provide an alarm in the event that
received data indicates one or more of pre-determined failures or the one or more

fieldbuses.
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systemas clained in any of the preceding Cains in
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with a first digital and/or an anal ogue interface,

such that diagnostic data detjeic_t ed and/ or al arns

created by the nonitoring transceiver nmeans in use

are transmtted to a digital or anal ogue device

ﬁperat ed bﬁ a user, and_sugh t hat  commands are sent in
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Blet ech dignasticsystanapsrslaimed treClaint @. in Avhdéhatipeas omitoring transceiver

emas .clainmed in any. of th receding Clains in
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detection points, which points are di spersed between
t he bul k power supply and the

11. Adiagnostic system as claimed in any of the preceding Claims in which the
monitoring transceiver means is connected to the bulk power supply.

12.  Adiagnostic system as claimed in any of the preceding Claims in which one or
more of the two or more common mode and/or differential mode signal injection
and/or signal detection points are disposed within hardware carried on the board.

13. A modular fieldbus board comprising a number of fieldbuses connected to a
bulk power supply, and a diagnostic system comprising a monitoring transceiver
means connected to one or more of the number of fieldbuses by means of two or
more common mode and/or differential mode signal injection and/or signal
detection points, which points are dispersed between the bulk power supply and the
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such that the nonitoring transcei ver neans can detect
woep@sos148pre fiel dbus physical |ayer charact ePCBEGBe®4/004077

between two of the two or nore of said points. 14. A

nodul ar fi el dbus board as-clagped in Caim113 in which

each of the one or nore fieldbuses conprise a

connection to the bul k power supply, a power supply
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buses a first common node signal injection and

si gnal detectlon poi nt is disposed between the bulk

PpVery ﬁ\gﬁma)f fiBRBuk Ea&Pé{%?Wlhyq&ﬂwg f/hlchie%angf?jthcehone or

a 'second comon nD inj ec
rdettediietl dlors ep @ontpriss a admap«:nmctohbe ek AWer Sppp’RS a puRel supply
h

caony rter and th ditjoner, in whic
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detection point is disposed between the power supply
conditioner and the field bus trunk, and a

-1 f ¥ edular figiglus bpaiskas ¢Iamm ingHaiand o1 whicheal each of the one
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which a fifth common node signal 1njection an
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FSHOREY SRR th8"Kolwer supply conditioner and the field bus trunk, and a
differential mode signal injection and/or signal detection point is disposed between
the third common mode signal injection and/or S|gnal detection point and the
fieldbus trunk.

16. A modular fieldbus board as claimed in Claim 15 in which a fourth common
mode signal injection and/or signal detection point is disposed within the power
supply converter, and in which a fifth common mode signal injection and/or signal
detection point is disposed within the power supply conditioner.



