WO 2005/041484 PCTICB2004/004077 -1 DIAGNOSTIC SYSTEM FOR
A MODULAR FIELDBUS BOARD This invention relates to a diagnostic
system for a modular fieldbus board, for use particularly to monitor
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invention a diagnostic system for a maodular fieldbus board carrying a
number of fieldbuses connected to a blilk power supply, comprises a
monitoring transceiver means connected in use to one or more of the
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characteristics between two of the two or more of said points.

Preferably the fieldbus physical layer characteristics which are monitored
comprise one or more of; over/under termination, noise/ripple level, signal level,
signal bias, signal jitter, signal ringing, signal distortion, signal attenuation, cross talk,
unbalance, and earth leakage.

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.



WO 2005/041484 PCT/GB2004/004077 -2 Preferably the monitoring
transceiver means may be adapted to provide an alarm in the event that
received data indicates one or more of pre-determined failures or the one
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can be provided with a first digital and/or an analogue interface, such that
diagnostic data detected and/or alarm_a created by the monitoring
transceiver means in use are transmittéd to a digital or analogue device
operated by a user, and such that commands can be sent in use from the
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monitoring transceiver means can be provided with a second digital
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monitoring transceiver means can be removable from the fieldbus board,
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diagnostic system as described above. WO 20051041484
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Alternatively, or in addition to the first interface, the monitoring transceiver

means can be provided with visual means adapted to display diagnostic data
detected and/or alarms created.

In addition, the monitoring transceiver means can be provided with a second
digital and/or an analogue interface, stch 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 modular fieldbus board
comprising a number of fieldbuses connected to a bulk power supply, and
a diagnostic system comprising a monitoring transceiver means
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signal detection points, which points a[§_dispersed between the bulk
power supply and the fieldbus trunk, such that the monitoring transceiver
means can detect one or more fieldbus physical layer characteristics
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third a common mode signal injection and/or signal detection point can be
disposed between the power supply conditioner and the field bus trunk,
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EAEERHER" A fourth common mode signal injection and/or signal
detection point can be disposed within the power supply converter, and a

fifth cCommMAL TG IRATHRNANEFOR Y RaHARIRGHBRL A 6RBifE ential
disposed within the power supply conditioner.
mode signal injection and/or signal detection points can be dispersed at any points

in the fieldbuses. However, in a preferred construction on each of the one or more
fieldbuses a first common mode signal injection and/or signal detection point can be
disposed between the bulk power supply and the power supply converter, a second
common mode signal injection and/or signal detection point can be disposed
between the power supply converter and the power supply conditioner, a third a
commaon 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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performed in various ways, but one embodiment will now be described by
way of example and with reference to Figure 1, which shows a

ngwﬁwtlc display of a modular fieldbus board accordlngép,gﬁg(m%gﬁt,

Invention. As shown in Figure 1, a modular fieldbus board comprises a
backplane 15, on which is mounted any number of fieldbuses 8a, 8b and
8n in series and a monitoring transceiver means 17, (which may also be
described by those in the art as a segment autonomous diagnostic
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and a power conditioner 5. The monitoring transceiver means 17 is

provided with a first digital interface, signified by arrow 16, which in use
interfadessiANdUBERSpbra e dratdictdbricopogyd eamprigesarbgrkplane 15, on
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interface, signifi y hashed arrow 19, which in use can interface with
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common mode signal injection and detection point 2 between the bulk
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common mode signal injection and signal detection point 6 between the

power supply conditioner 5 and the field bus trunk (not shown),
The monitoring transceiver means 17 is provided with a first digital interface,

signified by arrow 16, which in use interfaces with a user operated digital control
system. Further the monitoring transceiver means 17 is provided with a second
digital interface, signified by hashed arrow 19, which in use can interface with similar
diagnostic systems provided on associated modular fieldbus boards (not shown).

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 o 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 convetter 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 mode signal injection and signal detection point 7
between the WO 2005/041484 PCT/GB2004/004077 -5 third common
mode signal injection and signal detection point 6 and the fieldbus trunk
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connected to each fieldbus by fourth common mode signal injection and

signal detection point (not visible, but iadicated by connection arrow 9)
which is disposed within the power supply converter 3, and by fifth
common mode signal injection and signal detection point (again, not
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noise/ripple level, signal level, signal bias, signal jitter, signal ringing,
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leakage, between any of the above described points. In addition, the
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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

fieldbusae Mératbrmic atimascpidamugssin tha sl alenite fyefierasiispysidalntyer
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gignal bias, signal jitter, signal ringing, signal distortion, signal attenuation, cross talk,

unbalance, and earth leakage, between any of the above described points.

In addition, the monitoring transceiver means 17 can monitor for voltage,
short circuit, hardware module faifure, quiescent current, and rate of charge,
between any of the above described points.

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 madular fieldbus board can provide many types of information on its
performance and on any potential failures to a user.



WO 2005/041484 PCT/GB2004/004077 -6 Claims 1. A diagnostic system
for a modular fleldbus board carrying a number of fieldbuses connected
to a bulk power supply, comprising a monitoring transceiver means
wodaRRshiiLse to one or more of the number of fieldbuses gy 8305 8bs077
two or more common mode and/or differential mode signal injection
and/or signal detection points, which pé)_ints are dispersed between the
bulk power supply and the fieldbus trunk, such that the monitoring
transceiver means can detect one or more fieldbus physical layer
eharsteristics between two of the two or more of said points. 2. A
diagnostic system as claimed in Claim J. in which the fleldbus physical
layer characteristics comprise one or more of: over/under termination,
noise/rippiragpvetic sigtehlevred, mignadbilet nig meblitearsinga NOGIBE:; of
ignal distort ignal ti I lance..and earth .
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of said points, 4. A diagnostic system as claimed in Claim 3 in which the .
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monitoring’transceiver means Is adapted to gather recei ata an

produce one or more of, Fourier analysis, trending analysis, and data
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attenuation, cross talk, unbalance, and earth leakage.

3. A diagnostic system as claimed in Claim 1 or 2 in which the monitoring
transceiver means also detects one or more characteristics of hardware carried on
the modular fieldbus 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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claimed in any of the preceding Claims in which the monitoring
transceiver means is provided with a first digital and/or an analogue

wwﬁgﬁﬁﬁﬁu‘:h that diagnostic data detected and/or alarmsgheatsdodher
monitoring transceiver means in use are transmitted to a digital or

analogue device operated by a user, and such that commands are sent in
use from the user operated digital or analogue device to operate the
monitoring transceiver means. 8. A diagnostic system as claimed in Claim
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digital and/or an analogue interface, such that diagnostic data detected
AR G HFRBSGRIMEE A B9 S RIGHIESANYH st ieliahanrson An gaaipgue
inesreaoEfeddn wtatiagsstiaietdirgenstiaavsteaiansArdingo ostine
system. as.claimed in any of. Claim In which the monitorin .
g
oistaie sty datis et cled st ih HdlosaaunaTsis rrrgteentlio uselfeayn dei cissiseprtated

aRiCAREPSHAI I dMVbE BTSsadiad e mBtitbhMA iFhSoEIVEIRERRND
transceiver means is removable from the fieldbus board. 11. A diagnostic
system as claimed in any of the preceding Claims in which the monitoring
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connected to a bulk power supply, and a diagnostic system comprising a
monitoring transceiver means connected to one or more of the number of
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detected and/or alarms created.

10. A diagnostic system as claimed in any of the preceding Claims in which the

monitoring transceiver means is removable from the fieldbus board.

11. A diagnostic system as claimed in any of the preceding Claims in which the

monitoring transceiver means is connected to the bulk power supply.

12. A diagnostic 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



WO 2005/041484 PCT/GB20041004077 -8 fieldbus trunk, such that the
monitoring transceiver means can detect one or more fieldbus physical
layer characteristics between two of the two or more of said points. 14. A

wiarkiarn figldbus board as claimed in Claim 13 in which eagp-9&§¥8006.4647
more fieldbuses comprise a connection to the bulk power supply, a power

supply converter, a power supply congitioner and a fieldbus trunk. 15. A
modular fieldbus board as claimed in Claim 14 in which on each of the
one or more fieldbuses a first common mode signal injection and/or signal
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converter and the power supply conditioner, in which third a common
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the power supply conditioner and the field bus trunk, and a differential
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Hoavbiter corwen Juesle cipombinie ahara diefipusivnat 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
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within the power supply conditioner.

point is disposed between the bulk power supply and the power supply converter, in
which a second common mode signal injection and/or signal detection point is
disposed between the power supply converter and the power supply conditioner, in
which third a common mode signal injection and/or signal detection point is
disposed between the power 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 signal 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.



