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across a process control loop to a controller. Both
types of process devices interact with the physical
process through process interface elements. Process
interface elements are devices which relate electrical
signals to physical process conditions, and include
devices such as sensors, limit switches, valve
controllers, heaters, motor controllers, and a number
of other devices.

The process controller 1is typically a
microcomputer located in a control room away from the
process. The process controller can receive process
information from one or more process measurement
devices and apply a suitable control signal to one or
more process control devices to influence the process
and thereby control it.

In order to couple to the process,
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considerations, which distinguish field-mounted
process devices from other devices, which measure
sensor characteristics and provide data indicative of
such characteristics.

25 Aside from the environmental considerations
listed above, another challenge for field-mounted
devices is that of wiring. Since process devices are
located near the process far from the control room,
long wire runs are often required to couple such

30 devices to the control room. These long runs are
costly to install and difficult to maintain.

One way to reduce the requisite wiring is by
using two-wire process devices. These devices couple
to the control room using a two-wire process control

35 loop. Two-wire devices receive power from the process
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Rosemount Inc., of Eden Prairie, Minnesota.
Although current multivariable transmitters
25 can reduce wiring costs as well as overall system
costs, they have traditionally been limited to
applications involving two sensors. Thus, in
applications with sixteen sensors, for example, eight
multivariable transmitters would still be required.
30 Further, if different sensor groups are independently
grounded, there is a possibility that ground loop
errors could occur and adversely affect process
measurement.
Current methods used to overcome the problem

35 of coupling a large number of sensors to the control
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control functions in a field-mounted device can be
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et al, entitled FIELD-MOUNTED CONTROL UNIT, assigned
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25 Although multivariable transmitters and
process devices implementing control functions have
advanced the art of process control, there is still a
need to accommodate applications requiring a
relatively large number of sensors, as well as

30 applications requiring enhanced control in the field.

SUMMARY
A two-wire field-mounted process device is
provided. In one embodiment, the process device
includes multiple isolated channels includes a channel

35 that can be an input channel or an output channel.
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i nventi on
control system employing a two-wire field mounted

20 process device in accordance with an embodiment of the
present invention.
Fig. 2 is a system block diagram of the
process device shown in Fig. 1.
Fig. 3 is a system block diagram of a method
25 of providing a process varlable with a field-mounted
process device in accordance with an enmbodiment of the
present invention.
Fig. 4 is a system block diagram of a method
of operating a field-mounted process device in
30 accordance with an embodiment of the present
invention.
DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A two-wire field mountable process device 16

shown in Fig. 1 is provided which can be adapted to

35 execute sophisticated user generated control
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Control room 12 is typically a facility

located away from device 16 that includes a

microcomputer. A user stationed in control room 12

uses the microcomputer to interact with various

25 process devices through process control loop 14 and

thus controls the process(es) from the control room.

For clarity, control room 12 is illustrated as a

single Dblock. However, in some control system

embodiments, control room 12 may in fact couple

30 process control loop 14 to a global computer network,

such as the internet, so that users worldwide could

access process device 16 from traditional web browser
software.

Loop 14 is a two-wire process control loop.

35 A number of two-wire process communication protocols
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Optional enclosure 18 (shown in phantom) provides
added durability and can be any known enclosure such
as a National Electrical Manufacturers Association
(NEMA) enclosure, or an explosion-proof enclosure. The

process device embodiment shown in Fig. 1 has a number
of inputs and outputs, and includes suitable computing
circuitry (shown in Fig. 2) to execute a user
generated control algorithm. The algorithm 1is
comprised of a number of logic statements relating
specific input events to outputs controlled by device
16. The user can change the algorithm either by
interfacing locally with device 16, or by
communicating with device 16 over control loop 14.

The algorithm can be generated using conventional

logic generation software such as Relay Ladder Logic
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used with embodiments of the present invention.
Actuators 32 and 34 are coupled to process device 16
and actuate suitable wvalves, switches and the like
based upon control signals from device 16. As noted
above, device 16 can execute a user generated control
algorithm to relate specific input conditions to
specific output commands. For example, device 16 may
sense a process fluid temperature, and cause actuator
32 to engage a heater coupled to the process fluid in
order to maintain the fluid temperature at a selected

level.
Fig. 2 is a system block diagram of device

16 shown in Fig. 1. Device 16 includes loop
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converters and the 1s tors can receive a higher

volakgwudlch payer 9 rﬂmqlse W | @aswpovisit gt 20

20 indicating that power module 38 provides power to all
components, it 1is noted that such power can be
provided at multiple voltages. For example, power
module 38 preferably includes a switching power supply
that provides electrical power at a plurality of

25 voltages. Thus, some components such as the A/D
converters and the isolators can receive a higher
voltage such as 4.9 volts, while low-power components
such  the controller 40, memory 52 and loop
communicator 36 receive a lower voltage such as 3.0

30 volts. Additionally, power module 38 is preferably
programmable to such an extent that at least one of
the voltages provided can be varied. The selectable
nature of power  module 38 facilitates power
management, which will be described later in the

35 specification.
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programmabl e to such an extent that at |east one of
the vol tages provided can beqyaried. The sel ectable
nature of power nodule 38 facilitates power
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Controller 40 receives power from module 38,
and communicates with loop communicator 36. Controller
40 preferably includes a low-power microprocessor such
as the model MMC 2075 microprocessor available from
Motorola Inc. of Schaumburg, IL. Additionally,
controller 40 preferably has a selectable internal
clock rate such that the clock rate of controller 40,
and thus the computing speed and power consumption,
can be selected through suitable commands sent to
device 16 over loop 14. Since higher clock speeds
will cause controller 40 to draw more power, clock
selection of controller 40, and selection of the

voltage level provided by power module 38 to
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[ SO|Ug\tthLr It is contenplated that comrunication
|sol 536 and power isolator 70 can be conbined in

singl e cirdiianne?s Chahaekoupled specphirealigr 40, and
20adQHﬂ§Qmﬁﬁ;n§§§§6§ &erminals 1 - n, multiplexer (MUX)

66, analog-to-digital (A/D) converter 68,
communication isolator 56, and power isolator 70. It
is contemplated that communication isolator 56 and
power isolator 70 can be combined in a single circuit.
25 Channel 42 is specifically adapted to measure a
specific sensor type such as thermocouples, resistance
temperature devices, strain gauges, pressure sSensors,
or other sensor type. Each sensor terminal is adapted
to couple a single sensor, such as a thermocouple, to
30 multiplexer 66. Multiplexer 66 selectively couples
one of the sensors to A/D converter 68 such that a
characteristic of the sensor (voltage for a
thermocouple) is measured and communicated to
controller 40 through isolator 56 and UART 64. Power

35 for channel 42 1is received from power module 38



speci fic sensor type such as thernocoupl es, resistance
tenperature, devices, strain gauges, pressure sensors,

woori/8sédder sensor type. Each sensor term nal is atapusdi14719

10

15

20

25

30

35

to couple a single sensor, such as a thernocouple, to
30 multiplexer 66. Miltiplexes_66 selectively couples
one of the sensors to A/D converter 68 such that a
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undesirable ground loop errors. Additionally, since
each channel can be configured for a specific type of
Sensor, which can be optimized for a specific
application, parameters such as A/D precision and
conversion rate can be tailored for the specific
sensor type. For example, a channel designed for
high-precision may employ an A/D converter of
configured to provide a very high accuracy having a
relatively slower conversion time. Conversely, a
channel designed for sensors that measure a process
variable that can changes quickly can employ a lower
precision high speed A/D converter. Essentially, any
sensor input can be switched between operation with
resistance-type sensors to operation with voltage-type

sensors based upon configuration information received
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configured to provide a very high accuracy having a
relatively slower conversionigLnme. Conversely, a 30
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indicative of logic-type signals such as contact
closure in 1limit switches as the 1like. However,
digital inputs 1 - n can also be coupled to digital
outputs of other process devices such that the inputs
represent logic signals such as alarms or other
Boolean type signals.

Channel 48 is similar to channel 46, but
essentially operates in reverse compared to channel
46. Thus, serial information sent to channel 43
through the UART is converted into parallel form, and
conveyed across communication isolator 62 to set
individual actuator outputs. Thus, logic signals are
sent to the terminals labeled ACTUATOR 1l-n to cause
actuators coupled to such terminals (not shown) to

engage or disengage as desired. Such actuators can be
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errors. At block 86, the process device computes a
process variable based upon one or both of the sensor
signals. Moreover, although the method is described
with respect to two sensors, a number of additional
25 sensors could be used such that the process variable
would be a function of any number of sensor signals.
For example, the process device could average the
values of the sensor, provide their difference,
standard deviation, or any other appropriate function.
30 At block 88, the computed process device is output.
Such output can be in the form of information sent
over the process control loop, a local display, or a
local output effected through an output channel.
Fig. 4 is a system block diagram of a method

35 of operating a field-mounted process device in
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I nven
Although the present invention has been

described with reference to embodiments of two-wire
process device having four channels, workers skilled
in the art will recognize that changes may be made in
25 form and detail without departing from the spirit and
scope of the invention, which are defined by the
appended claims. For example, although various
modules have been illustrated and described
separately, it is expressly contemplated that some
30 such modules can be physically embodied together, such
as on an Application Specific Integrated Circuit.
Further, although controller 40 is described as a
single module, its functions can be distributed upon
multiple microprocessors such that one microprocessor

35 could provide low-level I/0 interaction, such as



described wth reference to enbodi nents of two-wire

process device having four channels, workers skilled
wao/ssbwd art will recogni ze that changes nay be radruSom/14719

25 formand detail w thout departing fromthe spirit

and scope of the invention,_wpich are defined by the

appended cl ai ns. For exanpl e, although various

mdi&lﬁ%ﬂhﬂé&%rbeemiidédﬁtiaﬂiﬁﬂl argh@esenébellike, while a
separate i S ex%ressly cont | ated that sone_ 30

Y,

sucif Ie@lﬁﬁﬂpﬁ%c RYRT c a9y SH55di ed T ogtiér I°BTER TS
as cmhtam]Appél@@ﬁmnSpem fi cAcﬁdtt’egwramleby,O rglthough the
Fur tho r crihed
R R T
5mﬂpnqﬂxﬁedcrbbr@u@hsoﬁémsucﬁlﬁﬁéPséﬁe mhﬁﬂﬂ%Qhesst is

Vi I I in ct esSdich WO o
o1/ B ) GEREFINEG R RAC, TEPRET g ove s
|| RERGSS | ONCRNESt h%owe beyFPEmynigatsy from/to other
M Cf P QEL SEOF i XL H RS g e His e r@eitey atdrt radoniiday .
algorithm Additionally, although the description has
focussed upon inputs and outputs being 5 provided
t hrough the di sclosed channels, it is expressly
contenpl ated that some process inputs or process
out puts could be conmmunicated fromto other process
devi ces through the process control |oop. WO 01/ 88644
PCT/ US01/ 14719 -17- WHAT IS CLAIMED IS: 1. Atwo-wire
fi el d-nountabl e process device conprising: a power
nodul e couplable to a two-wire process control | oop
and adapted to wholly power the process device with
power received fromthe . two-wire process contro
| oop; a | oop comuni cator coupled to the power
nodul e, and bei ng coupl able to the two-



Wi re process control loop to comunicate on the | oop;

a controller coupled to the | oop comunicator and
wopavssed44nodul e; a first channel operably coupl ed rax/wdve/14719

controller and the power nodule and electrically

i sol ated fromthe process dewyjce, the first channel

configured to couple to at least a first process

| nt,m@ﬁaqg @Lgfm@b trhr-ough a pI ur aI ity of first

a secaond c an erag oupled to .
thé- ontrol IAertéYﬁd”W@ p \h@ 8F§S?Fﬁcaﬁi?‘§lce

I S@loaiped sfihem t he process deV| ce the second channel

bei ng confi %J;e@g Eﬁoec &?é&t% %#fgg*uraFgecggdtwo_ere

process inte men r ougy
second terminals pmcérs’fe v toe lof lcﬂom mand whéﬁé?ﬂﬁd to

the first proces el epgat rso@es%ang@g,, c@ndyith
the device furt hzﬂrﬂ&IE g) e ?ﬁr sté mul ti pI exerJL N

coupl ed to the pl BAHSEY rcﬁcqwr%c% t &5fthal §hea. fFyerwire

anal og-to-digital 115 NYES & ekoOrP] etlod) 01/ 88644
PCT/ USO1/ 14719 3 to the con%r ol l er a

nul tipl exer, & h& PR sCORBHDLFE Prbef RGP %aag‘[ edt:h&' power
convert an anal 00 rsbube , zﬁm@m@mgotonpkaplar‘abltlyeotwo-

first termnals, |nto a val ]_?]_qﬁto ey
the digital si gnal o the conetas!r ol | erl'é% . g\gl)lgg)e to
of claim 2, whereicomhentegbadonptlbeessoPnt erface

element is a gensgp,apdikhe devdgeied to the loop

communicator and power module;

a first channel operably coupled to the
controller and the power module and
electrically isolated from the process
device, the first channel configured to
couple to at least a first process
interface element through a plurality
of first terminals; and

a second channel operably coupled to the
controller and the power module and
electrically isolated from the process
device, the second channel Dbeing
configured to couple to at least a
second process interface element
through a plurality of second
terminals.

2. The device of claim 1, wherein the first
process interface element is a sensor, and the device
further includes:

a first multiplexer coupled to the plurality
of first terminals;

a first analog-to-digital converter coupled



further includes: a second nultiplexer coupled to the

plurality of second termnals; a second
waoanssey-t o-di gital converter coupled to the comamdoens719

and the second nultiplexer, the second converter

being adapted to convert an-gnal og signal from one

of the plurality of second termnals, into a digital

value and to conwey theedi gtbatrsiysal tandhethe first
controller. 4. Thelgfvjce of clﬁ%g1%p erein
p

t he .
second process i M FERESE one e A W gt al Pe1n9
output, and the prdmessddevi ceohwedter aimncboddoga signal
second i tipl exer, GOURIAL 1d L REP! WIRL NN Of 28CORE st
termnals to receive a plurality of digital inputs an
convey signals to teeniontsol ietobased difed araleqsand to

one of the digitalcdnpugs. the Thepovdrce afigakhal M  the
wherein the second process interfaace elenent is an
actuator, and the SPhloeRS%®Hevi ce further includes a
secpnd nul ti priexeleveeuplefl tdathe Tonyhelkrkeén arttetbecond
second pluraljty_of termnals to provide a plurality. .

of Qﬁ%ﬁ%éﬁ b%%%%?%cﬁnef?ﬂgngl&Fmﬁtif%ﬁo%%c%ﬁ% the' tevice

t er funathsr basedudgon a command signal fromthe '
controller. 6, T Vi ce Y whesgind he + th
first W 01/ 8%64%%%%%5@1‘?‘?&%?3’6%1{"9 pr SeEiEd "Cto  the
interface el ement Blevabiesy a0 geeandotepBinalgnd t he

process devi cg faEdhgrahAchbydes-aigital cBHkbirRbexebupled
coupled to the controller and the

terninals to receiv® atﬁﬁuwﬂ?égf?ﬁfi%{gkkéy ?%%%{;%%cond
and convey si gnal smtDtibpeegons rohéesecbasedonpentatr being
[past one ot e S gLelyl P Reliodle JEViieutly gsonan
provi des a digital foutiputne of the plurality of second
terminals, into a digital wvalue and to
convey the digital signal to the
controller. ‘
4. The device of claim 2, wherein the second
process interface element provides a digital output,
and the process device further includes a second
multiplexer coupled to the plurality of second
terminals to receive a plurality of digital inputs and
convey signals to the controller based upon at least
one of the digital inputs.
5. The device of claim 2, wherein the second
process interface element 1is an actuator, and the
process device further includes a second multiplexer
coupled to the controller and the second plurality of
terminals to provide a plurality of digital outputs on
the plurality of second terminals based upon a command
signal from the controller.
6. The device of claim 1, wherein the first



and the process device further includes a second

mul ti pl exer coupled to the controller and the
wQdisseddi ty of second terminals to receive a pl urPdT/usp1/14719

of digital inputs and convey signals to the controller

based upon at |east one of thegdigital inputs. 8. The

device of claim®6, wherein the second process

i nterdace el gPBPEate AN AhatPFoveddst Re dp§OESSS eutput,
device further includes a, second nultiplex cou p

to Kk ddht r RTFSHhd FRFETF ur BFF Y %882%6
tewmuﬁlpidXéﬂwowbdpladplumall&%eof dogttral lent pudrsi onthe

th f t Is b
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whetiiitaheinpohsr dndr cosveyn sxoprbeessorthao comfgoller
de\@a?seec?fu&;r?'ﬂ SeETHN Jf%ﬂ]én%rg%@&ceﬁﬁﬁft§ S a

poOWer 'm Cr oprocessor . evice of .claimo,
vvhe?el n the Thergevacessof kaain cf ockhegedd tHae jsecond

Useﬁroé@ésﬁcﬁﬁééﬁfaég chhendryvi geoPigssaian digandl output,
further onpri si ng nepory coypl to the co troIIer

anoan%dafpﬁeed RGBT e WSS - Tod EBHHSS second
al mlﬁMexéﬁ Thepdev cetof ata m t2ntwbéiern tded the -
n%{ %]r@cﬁgéﬂft %r%geco r I g’gm%r?afgqlé%nc ec\?é] Jeoglactphlurallty

1 erei
nenmfydlgstabm&@pmb$ andncynV&B Fhendéegi ¢e dheclognproller

12,1, 308 S5d b r}(hch MRy é‘é@ Q¢ 8&%4%1%@44150%1&7519

- 20- ed nmenory The device of claim12,
whe#ei n the E@ﬂtﬁ@“%ﬂeléfadﬁﬁﬁéu 6o eB1RLSHdoushy second

ereﬁﬂéﬁeéﬂﬁ.lﬂﬂgﬂﬂéﬁeiﬂdﬂ@ﬁebﬁ”‘1%7 aﬁheadﬁwatﬁrpf and the
clarm erein t ul.e COﬁprlSGS

smn?E%?%@stQSElSSWEE:gﬁﬁﬁfylnig ?ﬁeéﬂe§F88n8f LR Lexer
1, sbepeéd tbetdevimmtiroller and the plurality of second

terminals to provide a plurality of digital outputs on

irst

the second plurality of terminals based upon a command
signal from the controller.

9. The device of claim 1, wherein the
controller is a microprocessor.

10. The device of claim 9, wherein the
microprocessor is a low-power microprocessor.

11. The device of claim 9, wherein the
microprocessor has a clock speed that is |user
selectable.

12. The device of claim 1, and further
comprising memory coupled to the controller and
adapted to store a user-generated control algorithm.
13. The device of claim 12, wherein the control
algorithm comprises a sequence of logic conditions.

14. The device of claim 12, wherein the memory
is low-power memory.

15 The device of claim 12, wherein the memory



housed wi t hi n an expl osi on- proof enclosure. 19. The
device of claiml1l, wherein the power nodule, |oop
wocarssesadi cat or, controller, first channel, and FEIOUSH1/14719
channel are intrinsically safe. 20. Atw-wre
field-nmountabl e process devicgg-conprising: a power
nodul e couplable to a two-wire process control | oop

andlgdgﬁg@ﬁeaqmeﬂ$myjy power the process device with
po received fromthe two- ﬁn proce 5 contro
pl

| 00 6 a | oop CBRMUAISYACS cBtipl &d38 t h wefherein - the
nodubﬁtrahﬁebelhg caoigytadal e ttoo tbatuwmouw&we precess the

conEng %9o$%é8flgﬁgnunlcate on the | oop; a controller

couple 00p ~ conmuni cator and power nodul e,
andl7adapt ed Tbepﬂhvudéfaoérdéb$@nvén|a%h%rebutﬁdﬁi power

”E'THBM}J?%O'H&% £0401 ed év&ﬂ&ﬁr&ﬂw JGE [pghihe

contro e nmenory belng adapted to store
a usBr- gener afbéd d@Bh??onan%%mtﬁnwV%?é?%ﬂgtpﬁedéﬁlce is

| eagbusehewPtRELSSN V@fppei&le)rt ARE RIRAeSsmireQut put. an
|npgé channelagger bly coupled to the nt r ol

r. and
t he“power o8 effriTHYY i ol‘é{g%ﬂefpo%}f%epower
promesal®¥pd Oﬂo&SﬁcélgmBﬁ‘ﬁ/ddS@ﬂ:/ 14:7cilr9:ro]21]enievfﬁ:3$tt lwhannel, -

| ”pHBd09888§& Qﬁérg&%mg eﬂ}t—hﬁl%s&%%q_' 14 Aled east one

sensor e Sortr oM &r conputes the
pr oé€ss varlébléWQaBgﬂeathQkﬁnmqqnqﬁhﬁetuﬂﬁQQ?SS device
sengghpshgnal. received through the at

a power module couplable to a two-wire
process control loop and adapted to
wholly power the process device with
péWer received from the two-wire
process control loop;

a loop communicator coupled to the power
module, and being couplable to the two-
wire process control loop to
communicate on the loop;

a controller coupled to the loop
communicator and power module, and
adapted to provide a process variable
output;

a memory module coupled to the power module
and the controller, the memory module
being adapted to store a user-generated
control algorithm relating the at least
one process variable to the process
output.

an input channel operably coupled to the
controller and the power module and

electrically isolated from the process



| east one sensor input and the user- generated contro

algorithm 21. The device of claim 20, wherein the
walensse i s housed within an expl osi on- proof en@cIzusoe/14719

22. The device of claim 20, wherein the power nodule,

| oop communi cator, controlleryqoenory nodule, and

i nput channel are intrinsically safe. 23. Atwo-wre

fiel d-mountabl e pr@sesse devh&eins@APEhShAGL BeRBYWehdapted
nodul e couplable to a two-wre piocegs contro

|
and adapted to who?| VeHEMEE FHe pFot s§”ﬁ%v?%%sﬁf?ﬁnput;

power received froamdhe two-wire process contro

| oop; a | oop GomuyY C%for c%%‘EE-'oﬁgee‘r?m%_ A the process

modul e, and being coupl abl'e to re proce
control loop to commablatkeasadt BE lle@st alwoperbl hpen a

coupled to the | 0o, COMMURILAAYOT - AEEH PONCRHIRAYE, the at
and adapted to provide a process var, abl out put

e
based upon at | easte¥fle PEceINSQEr iR aNAenbr§ user-
modul e coupl ed t0 §hgepOVEd dBEESL @Ngothehm.

controller, t . I bei dapt ed. t t :
 USLt - ganer ot CEGRFROIP B GhF PENAY ol BT Eogr device
| eass hounsedroceEsin et iy I gieri-pe quriocessl ostard .abl e '

out put - and Y0,01180944 RET/ USQY 14740 02288, OB PULoyex
channel operabl'y coupled %o the “cohttolTer and e
powepdwbelul éocand coamweticadairl y ¢avieRee s r oReRAEY module,

Pr 0g£8SingeVi Gfanddie LM PUit Ghannal1 Beidyre adapted to

provi de an out put based upon ,
23. A" two-wire field-mountable process device
comprising:

a power module ‘couplable to a two-wire
pfbcess control loop and adapted to
wholly power the process device with
power received from the two-wire
process control loop;

a loop communicator coupled to the power
module, and being couplable to the two-
wire process control loop to
communicate on the loop;

a controller coupled to the loop
communicator and power module, and
adapted to provide a process variable
output based upon at least one process
variable;

a memory module coupled to the power module
and the controller, the memory module
being adapted to store a user-generated
control algorithm relating the at least
one process variable to the process

variable output; and



a command signal fromthe controller; and wherein the

controller provides the command signal to the output
wadhizssowdl based upon the at | east one process vadTaigoa/14719

and the user-generated algorithm 24. The device of

claim 23, wherein the devicesdss housed within an

expl osi on- proof enclosure. 25. The device of claim 283,

wherein the powebutpodul éhaddp epapHBLoatc@upled to the
control l er, menory nDdUIﬁé and ou%ﬁut channel ar e; d
intrinsically saf CoPe O] ePEoiREabP@ ENo-TfFete 20
process device codtsiimplineansolartedhdkbyn pdwergmyress
t he process devicgjeyiég powﬁkzreggkég? fromanel being
two-wire process control |oop; nean or

conmuni cat i ng overadait @dvo-ai B0 Vit d8s LWt draseppipon

means for performngcLpRYLEOWiRME] apdhieaRe f@ntroller;
perform ng a user-provided control algorithm based at

| east in part i nf&R%ation recei ved fromthe neans for
perform ng i npdfOLt pthe 2éntAolBeho@roRides the command

[Tel o mountabl o Lugrdhip . Braseos,det ool Prott Al ngon
powering the procesise deti deasftt horee pmewssevpmj@@és and
conrol LooB, sl BRLL el ol e arenges teyce
PCPAUS01/ 1471Bhe - dgvihanedl ¢l imeaddr ewhefpist the device
chayaaisrdsd iveiafid hs fdbsieRsproorsehetbsyeky
coupling the process device to a second senspr through
a ond i sol Bigegdevice of claim 23, wherein the ower
module, loop communicator, controller, memory module,
and output channel are intrinsically safe.
26. A field-mountable two-wire process device
comprising:
means for wholly powering the process device
with power received from a two-wire
process control loop;
means for communicating over the two-wire
process control loop:;
means for performing input/output; and
means for performing a user-provided control
algorithm based at least in part
information received from the means for
performing input/output.
27. A method in a field-mountable two-wire
process device for providing a process variable, the
method comprising: ‘
wholly powering the process device with a
two-wire process control loop;
selectively coupling the process device to a
first sensor through a first isolated



channel to neasure a second characteristic of the

second sensor; conputing a process vari abl e based on
waail/ssbadast one of the first and second neasuredCT/US01/14719

characteristics; and providing a process variable

out put based on the conputeghprocess variable. 28. A

method in a field-nountable two-wire process device

for providi n\%haI Iom@ﬁﬁélvari aﬁl e, m@surg_:t hod a flrst
conpri si ng: 0 t he ocess_dev i
two-w re process %%%F?%% g% c%%p??%gf%ﬁgka8c§§

devi ce to atstkastioaky seugbxngothea§uoeeas Headteato a

first characterlgé% ?f%EngofePﬁPBu%ﬁogngEBgdg%501ated

process vari abl e ou ased on ration o
user - gener at ed at@@nnehn1anﬁ0at I@%@Fufﬁe fi ABst Second

gﬂ;’if 3? eristics; and prextdingcthe Pracsssouar kabker;
put- computing a process variable based on at

least one of the first and second
measured characteristics; and
providing a process variable output based on
the computed process variable.
28. A method in a field-mountable two-wire
process device for providing a process variable, the
method comprising:
wholly powering the process device with a
two-wire process control loop;
coupliné the process device to at least one
sensor to measure at least a first
characteristic of the sensor;
computing a process variable output based on
operation of an user—generated
algorithm and at least the first
characteristics; and

providing the process variable output.



