PROGRAMMABLE CONTROL MODULE FOR INDUSTRIAL DEVICE BACKGROUND 100011The
invention relates generally to programmable devices;:suc =a's'5?jthose used in industrial automation and
control systems. More particularly, embodiments of the present invention relate to equipment and
techniques for programming, configuring, or otherwise controlling such devices. (0002]Iindustrial
automation and control systems are known and are in use for controlling factory automation and the
like. Such systems include various components such as programmable logic controllers,
semiconductor power electronic circuits, power supplies, motor starters, relays, and so forth that are
utilized to monitor and control a process or system. Typically, in operation, a programmable logic
controller or control module exauitcessasdiss of dgviiefleatbgithe status of a controlled process or
feature and changes outputs affecting contidiipf iR Eantrall®d(tocess or feature. [0003]In general,
components such as motor drives, programmable logic controllers, and the like are often
manufactured to be suitable for a wide range of applications. Therefore, such devices usually include
general- purﬁ&%‘qrﬁm?@and software components that provide the device with a high degree of
versatility. Before putting the industrial device into service, the device may be custom programmed
with desired@pdrating'charactésistidstchnesoma lgasesp shenindbiirial devjcadmnay thespragdammed by the

manufacturer thg u&fth dewgp %Ht%g?slfgal ren%wpmgi%t ma KL)J& A urerﬁggdd\fl ent¥5t mtegrator or

101t an
other service provider. Moreover, during its lifétime, atyplca progra Ice may

re-programmpresestvera ivnes ldeadjgstipnesnergih¢epladsss for programming, configuring, or

otherwise controlling such devices.

[6062] Industrial automation and control systems are known and are in use for
controlling factory automation and the like. Such systems include various components
such as programmable logic controllers, semiconductor power electronic circuits, power
supplies, motor starters, relays, and so forth that are utilized to monitor and control a
process or system. Typically, in operation, a programmable logic controller or control
module examines a series of inputs reflecting the status of a controlled process or feature

and changes outputs affecting control of the controlled process or feature.

[6003] In general, components such as motor drives, programmable logic controllers,
and the like are often manufactured to be suitable for a wide range of applications.
Therefore, such devices usually include general-purpose hardware and software
components that provide the device with a high degree of versatility. Before putting the
industrial device into service, the device may be custom programmed with desired
operating characteristics. In some cases, the industrial device may be programmed by the
manufacturer, the user of the device, an original equipment manufacturer (OEM), system
integrator, or other service provider. Moreover, during its lifetime, a typical

programmable device may be re-programmed several times to adjust to emerging needs.

[0004] In traditional automation and control systems, industrial devices are
programmed using pluggable devices that include features such as electrically erasable
programmable read-only memory (EEPROMSs), battery powered human interface

modules (HIMs), and universal serial bus (USB) devices. H is now recognized that



[0004]In traditional automation and control systems, industrial devices are programmed using
pluggable devices that include features such as electrically erasable programmable read-only memory
(EEPROMS), battery powered human interface modules (H1Ms), and universal serial bus (USB)
devices. It is now recognized that connection of such devices with some industrial devices requires
electrical isolation from high voltage circuitry of the respective industrial devices. Unfortunately,
electrical isolation circuits capable of providing isolation from high voltage circuitry are typically
expensive, which increases overall costs of certain industrial devices. BRIEF DESCRIPTION
[0005]According to one embodiment of the present invention, a control module for an industrial device
is provided.cFheccomtrol skl gl iers wddssamso uplimg faater & corefigure ¢ ko facilitatdarem bvable

attaChme”tfﬂ%ﬁh%‘i?a téo&%ﬁﬁﬁ{ oihed %H%Er Y Arvies %”%&§°W§Ithe%§%%§t$| Té%lﬂﬂga feature

configured to facilitaté communication bet een the control module device when
coupled witiselasnes puvidingpebim Afunivdding denipling femubéech Mot gsduryidldewi e THE control

module alsQReludrs fiRATLSGRIGHISH 10 ComMinicativahiGavRIGMIHLa connector capable of

supplying power and data communication, wherein the port is configured to receive power via the
connector and exchange data with a computer via the connector.

BRIEF DESCRIPTION

[0005]  According to one embodiment of the present invention, a control module for an
industrial device is provided. The conirol module includes a coupling feature configured
to facilitate removable attachment of the control module with the industrial device and a
communicative coupling feature configured to facilitate communication between the
control module and the industrial device when coupled with a corresponding
communicative coupling feature of the industrial device. The control module also
includes a port configured to communicatively couple with a connector capable of
supplying power and data communication, wherein the port is configured to receive

power via the connector and exchange data with a computer via the connector.

[6006] In accordance with another aspect, an industrial automation system is
provided. The industrial automation system includes an industrial device and a control
module removably coupled with the industrial device such that the control module
communicates with and receives power via the industrial device. The industrial
automation system includes a port integral with the control module and configured to
communicatively couple with a connector capable of supplying power and data
communication, wherein the port is configured to receive power via the connector and

exchange data with a computer via the connector.

[0007] In accordance with another aspect, a method for programming a control
module of a high voltage industrial device is provided. The method inciudes maintaining
a communicative coupling between the control module and a connector via a port
disposed on the control module. The method includes preventing communicative

coupling between the control module and the high voltage industrial device while



[00061In accordance with another aspect, an industrial automation system is provided. The industrial
automation system includes an industrial device and a control module removably coupled with the
industrial device such that the control module communicates with and receives power via the industrial
device. The industrial automation system includes a port integral with the control module and
configured to communicatively couple with a connector capable of supplying power and data
communication, wherein the port is configured to receive power via the connector and exchange data
with a computer via the connector. [0007]In accordance with another aspect, a method for
programming a control module of a high voltage industrial device is provided. The method includes
maintainingreacomminibativencouptarig betwelern thereontrilensocdnié mndudeconndetorvieceoport

disposed ory: ‘%gﬁe‘ceﬁézagéﬁlg@%!fﬁd@}@g@?% o@%%‘%ﬂ%stiﬁ’é_?}{ﬁ%ﬂ%&&lﬂé RiGalvS Geupling petween the

control module voltage industrial device while maintaining the communicative coupling
between théhedmrorid sachenghrtheacbrinseioncTite e iheduil so drictaasriscaivihg sihvadinto the
control modyle frpmathe connector via the port and exchanging data between the control module and a
computer via the port and the connector. DRAWINGS 100081These and other features, aspects, and
advantages of the present invention will become better understood when the following detailed
description [sgaadiwitfy; reference to the accompanying drawings in which like characters represent like
parts throughout the drawings, wherein:

[6008]  These and other features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with reference
to the accompanying drawings in which like characters represent like parts throughout the

drawings, wherein:

[6049] FIG. 1 is a block diagram that illustrates an exemplary industrial automation

and control system in accordance with aspects of the present technique.

[00106]  FIG. 2 illustrates equipment utilized in programming of a control module of

the industrial device of FIG. 1 in accordance with aspects of the present technique.

[0011] FIG. 3 illustrates an exemplary configuration of the controi module of FIG. 2

in accordance with aspects of the present technique.

[6012] FIG. 4 illustrates a process flow diagram representing an exemplary method
for programming a control module of an industrial device in accordance with aspects of

the present technique.

DETAILED DESCRIPTION

LI 14

[0013] References in the specification to “one embodiment”, “an embodiment”, “an
exemplary embodiment™, indicate that the embodiment described may include a
particular feature, structure, or characteristic, but every embodiment may not necessarily
include the particular feature, structure, or characteristic. Moreover, such phrases are not

necessarily referring to the same embodiment. Further, when a particular feature,



[0009]FIG. 1 is a block diagram that illustrates an exemplary industrial automation and control system
in accordance with aspects of the present technique. [0010]FIG. 2 illustrates equipment utilized in
programming of a control module of the industrial device of FIG. 1 in accordance with aspects of the
present technique. [0011]FIG. 3 illustrates an exemplary configuration of the control module of FIG. 2
in accordance with aspects of the present technique. [0012]FIG. 4 illustrates a process flow diagram
representing an exemplary method for programming a control module of an industrial device in
accordance with aspects of the present technique. DETAILED DESCRIPTION

structure, or characteristic is described in connection with an embodiment, it is submitted

that it is within the knowledge of one skilled in the art to affect such feature, structure, or

characteristic in connection with other embodiments whether or not explicitly described.

[6014] Tumning now to the drawings and referring first to FIG. 1 an exemplary
industrial automation and control system 10 is illustrated. The system 10 includes an
enclosure 12, such as an electrical cabinet or motor control center, in which electrical
components such as monitoring and/or control components are housed. Example
components in the unit may include motor drives, relays, motor starters, and
programmable logic controllers (PLC), among others. The enclosure 12 may be suitable,
for example, for a motor control center or use with industrial, commercial, marine, or
other electrical systems. The enclosure 12 may be made of any suitable material, such as
heavy gage sheet metal, reinforced plastics, and so forth. In certain embodiments, the
enclosure 12 includes individual compartments or other structures that support the

electrical components.

[0015]  In the illustrated embodiment, the system 10 includes an industrial device such
as a motor drive 14. The system 10 also includes other industrial devices such as a
monitoring/control module 16 assembled in accordance with present techniques and
adapted to interface with components of a machine system/process 18. It should be noted
that such an interface in accordance with embodiments of the present techniques may be
facilitated by the use of certain network strategies. Indeed, an industry standard network
may be employed, such as DeviceNet, to enable data transfer. Such networks permit the
exchange of data in accordance with a predefined protocol, and may provide power for

operation of networked elements.

[6816] The process/system 18 may take many forms and include devices for
accomplishing many different and varied purposes. For example, the process/system 18
may comprise a compressor station, an oil refinery, a batch operation for making food
items, a mechanized assembly line, and so forth. Accordingly, the process/system 18

may comprise a variety of operational components generally represented by reference



100131References in the specification to -one embodiment”, "an embodiment”, "an exemplary
embodiment”, indicate that the embodiment described may include a particular feature, structure, or
characteristic, but every embodiment may not necessarily include the particular feature, structure, or
characteristic. Moreover, such phrases are not necessarily referring to the same embodiment. Further,
when a particular feature, structure, or characteristic is described in connection with an embodiment, it
is submitted that it is within the knowledge of one skilled in the art to affect such feature, structure, or
characteristic in connection with other embodiments whether or not explicitly described.
100141Turning now to the drawings and referring first to FIG. 1 an exemplary industrial automation
and controlmsysesth A9 isilustrsleel THadgste s Yosirigty aricanmtiue alomspish BrsHtelectrical

cabinet or magfgr confrol cRRtLIINWHICh SIEGHIGR, CRMRQRRIYS Rl as meﬁ%gingnan@/@elcontrol
r

components are housed. Example components in the unit may include motor drives, relays, motor
starters, an@PpHsgrarsmabiEfisgicteo ronesEsHsten), [Enibhy SIHETESTREIIGEHr& P2 iR e suitable,

for exampleyfaha ROteF GOMERIGERIEIRE Vst il industialicammersialomaspeaasothes:electrical
systems. The enclosure 12 may be made of anﬁ suitable material, sych as heavy giéa%e sheet metal,
[

reinforced ETRLE: A% LHYEHAT Y RSN LHIb OBIRBHIES R SLRRIB Sur M 2R hditiual
compartmegissofsotitermsiruciergsitbabsupponbiieglerivical campedentsyOadd]infthailliissirated

embodiment, thﬁ_sgstem 10 incl (t:les an jndustrial deviﬁe such as g motor dri\ge 14f The system 10
also includdSBHABE PRI FaRHER s U N A ELURISitoring oMt O TR a1 S sehiiash
accordanceawitiepregentaechniguesiand adapteddopinterfaca wiphtctgnplonents of a machine
system/process 18. It should be noted that such an interface in accordance with embodiments of the

present techgiqees mayigfacilitaiedRyihs Lse liceIA oWk SEaGdIRS:AndeadaRdndustry

standard network may be employed, such as DeviceNet, to enable data transfer. Such networks
permit the ERENAMREGPHHEA iIMagBliddhcEwith B BregefinBaathiolodls, sSARITRIEY proviieBswer for

operation of peburkked elgments:dR01GI Thaprogesatrystem Iimnaydakeumany farmgs amd include
devices formonitoring/oontml module 16 via one or more /O modules 26 coupled to the
monitoring/control module 16. The /O modules 26 may transfer input and output signals
between the monitoring/control module 16 and the controlled process/system 18. In
certain embodiments, these devices (sensors 22 and actuators 24) may be utilized to
operate process equipment. Indeed, they may be utilized within process loops that are
monitored and controlled by the process/system 18. Such a process loop may be

activated based on process inputs (e.g., input from a sensor 22) or direct operator input

received through a user interface device 28.

[0018] The I/O modules 26 may be integrated with the control/monitoring device 16,
or may be added or removed via expansion slots, bays or other suitable mechanism. For
example, to add functionality to the control/monitoring device 16, additional /0 modules
26 may be added. This may be done when new sensors 22 or actuators 24 are added to
controi the process/system 18. These I/O modules 26 serve as an electrical interface to
the monitoring/control module 16 and may be located proximate or remote from the

controller including remote network interfaces to associated systems.

[6019]  The I/O modules 26 may include input modules that receive signals from input

devices such as photo-sensors and proximity switches, output modules that use output



accomplishing many different and varied purposes. For example, the process/system 18 may
comprise a compressor station, an oil refinery, a batch operation for making food items, a mechanized
assembly line, and so forth. Accordingly, the process/system 18 may comprise a variety of operational
components generally represented by reference numeral 20, such as electric motors, valves,
actuators, temperature elements, pressure sensors, or a myriad of manufacturing, processing, material
handling and other applications. Further, the process/system 18 may comprise control and monitoring
equipment for regulating process variables through automation and/or observation. For example, the
illustrated process/system 18 comprises sensors 22 and actuators 24. The sensors 22 may comprise
any numbesighaleViees eidisstadl aspro vielShaformition auh idiryprode 58 conditishssurhedactuators 24

may include any,number ef devices,adapiediiaReraim adorehanical @sliondaresReNgRA® an input

signal. 100171As illustrated, these sensors 22 and actuators 24 are in communication with the
monitoring/&sshatindaemesrabg dingHsg FaihBIRAY§ICERIv HERY Fit HE &R HitEhD the sensors

22 and actugiars 24mMAY.SMINURIGate With tbemanitarioeiso bl pidnad We 16V iagaeigsanore 1/0
modules 26 coupled to the monitoring/control module 16. The I/0 modules 26 may transfer input and
output signﬁ%‘ﬁgﬁ\fé‘@ﬁﬂqgﬂ%it&ﬁﬁ%’ﬂiﬁ]ﬂ%l TBANE 18 K EshrSIRapPsedds/S&ian 18. In

certain emhggimenisiithespolevidess (Gahses22iand atinatormadliniay be dtlizesd taoperate process

equipment. Indeed, th ay be utilized withi ss loops that are manitored and. controlled by the
process/syéf'eﬁ?‘il%.egl%ﬁmg%fgcéﬁg F{%ﬁ‘}% %F%%%i%\?‘étaera R O%OBtrrgccf:égcs){llﬂ%ét%vt%‘?a.(,)rinput from a
sensor 22) prodirecicopetatorimputaedeilied theelghce usepinier feapaidevice 28: [0018%The 1/0
modules 26 may be integrated with the control/monitoring device 16, or may be added or removed via
expansion szlo‘ts, bays or other suitable mechanism. For example, to add functionality to the
control/monitoring device 16, additional 1/0 modules 26 may be added. This may be done when new

sensors 22 §028luatbrs TacrebRHEEnE dHAHS e YHEE S8y oratet B SLofd RIBAINLS 26 serve

as an electrigal pariacsrtmthemenitefinalcantplimedylerds and raayikelosatad gigximate or remote
from the controller including remote network interfzilces to associated sgstems. QOl%]The I/O modules

26 may inclgE ifp Y RBEUEEthAY FRCEEISiRRIS o FRigeommen communicdtion Tk, or

network, wherein modules on the network communicate via a standard communications
protocol. Many industrial controllers can communicate via network technologies such as
Fthernet (e.g., IEEE802.3, TCP/IP, UDP, EtherNet/IP, and so forth), ControlNet,
DeviceNet, or other network protocols {Foundation Fieldbus (H1 and Fast Ethernet)
Modbus TCP, Profibus) and also communicate to higher level computing systems. In the
illustrated embodiment, the system 10 aiso includes a display 30 such as an LCD or other
display. The display 30 is configured to display output parameters such as operating
parameters of the process/system 10, temperature and pressures sensed by the sensors 22,

position information of the actuators 24 and so forth.

[0021]  In the illustrated embodiment, the industrial devices, such as the motor drive
14 and the monitoring/control module 16, are programmable devices that can be
programmed by a user to perform control and other desired functions. In particular, such
devices include a control module that is removably coupled with the device and includes
a port to facilitate communicative coupling with a connector capable of supplying power

and data communication, as will be described below with reference to FIGS. 2-4.



devices such as photo-sensors and proximity switches, output modules that use output signals to
energize relays or to start motors, and bidirectional /O modules, such as motion control modules
which can direct motion devices and receive position or speed feedback. In some embodiments, the
I/O modules 26 may convert between AC and DC analog signals used by devices on a controlled
machine or process and DC logic signals used by the controller. Additionally, some of the I/O modules
26 may provide digital signals to digital 1/O devices and receive digital signals from digital 1/0O devices.
Further, in some embodiments, the /0O modules 26 that are used to control motion devices or process
control devices may include local microcomputing capability on the I/O modules 26. [00201In some
embodimentéf2Re 1/0oduldsseaenaybernsoatedarcetdsecproximitesond gohidimohthdeostrol

eauipment, g away Jrom e femaiader abing apntralies: Rt s compunicated wif gerpote modules

over a common communication link, or network, wherein modules on the network communicate via a
standard cophfsiiieltionsrotacoll merpsndistrizgiettronedyleart GorierinfsaRdviay b twsrk

technologieg suiahAs.GHRIReh A& wIERERSARA T & RéR: URPmE herd e FoanthsonariilaControlNet,

DeviceNet, or other network protocols (Foundation Fieldbus (HI and Fast Ethernet) Modbus TCP,

Profibus) artf 4o ddRinmiRaeaedhigplries et chin plingiepaurhef hareniaitrddetibsdiment, the

system 10 alsadnetudes adisplay 3hsushuagiandeGl orothgr displdy aThsteispiay, 30 imeenfigured to
display output parameters such as operating parameters og}f?e rocess/system 10, temperature and

pressures sERESCBIENECEENSTS 3% YBBLRBH RN oHR THE Rotu BTGt 904 4MNE8 fortRi[0021]In the
illustrated ecobodirme®Lthe inctusiraheevideshsubibsaaitidesmbiditsiveoT 4handdinerimoditacing/control

module 16, El?a?é?f%;%%%‘x%%b sy If]sesoi%;]??etdc%nabsg e ”‘aﬁ% oy, 8 (et &%ﬁé’%ﬂbﬁ{%gﬁo' and other
desired functions. Tn particular, such devices mclude atontrol' module that 15 removably coupled with
the device afdliinclddbsoaghortamufduilititetcenmurshoative Ewpling, Withleceomnettbe capable of

supplying P (209 4,60 ééﬂiﬁsgﬁ%ﬁaa?%i'&Pq.eﬁgﬁﬁe&{ﬁba%%%ﬂ%MEH&?@&&?&‘%F'GS- 2-4.

[0022]FIG. ustrates equipment in accor e with present embodiments being

[0023]  The coupling feature facilitates removable attachment of the control module 40
with the industrial device 14. The coupling feature may include a bolt-coupling or a
snap-fit coupling. In certain embodiments, the control module 40 may be coupled to the
industrial device 14 by pressing and sliding the control module 40 down along the wall
42 of the industrial device 14 such that coupling features of the control module 40 and
industrial device 14 are engaged. The coupling feature may further include hooks, slots

and other structures for securing the control module 40 to the industrial device 14.

[0024]  The control module 40 further includes a communicative coupling feature (not
shown) configured to facilitate communication between the control module 40 and the
industrial device 14 when coupled with a corresponding communicative coupling feature
of the industrial device 14. The communicative coupling features of the control module
40 and the industrial device 14 may include a high speed serial link, USB port, or other

sultable communication devices.

[0025]  The control module 40 also includes a port 44 configured to communicatively
couple with a connector 46 capable of supplying power and data communication to the
control module 40. The port 44 is configured to receive power via the connector 46 and

exchange data with a computer 48 via the connector 46. In this exemplary embodiment,



utilized in programming of a control module 40 of the industrial device 14 of FIG. 1. Specifically, FIG. 2
illustrates the control module 40 incorporated with or communicatively coupled with the industrial
device 14 and removed from the industrial device 14 for programming, updating, or the like. Removal
of the control module 40 is illustrated by arrow 41. The industrial device 14 may include a motor drive,
a smart motor controller (SMC). an uninterrupted power supply (UPS), or a programmable logic
controller (PLC), among others. In the illustrated embodiment of the industrial device 14, the control
module 40 is coupled to a surface, such as a side wall 42, of the industrial device 14 through a
coupling feature (not shown). However, the location of the control module 40 may vary based upon the

type and cohfigerassivoftheddesaiatvevides a4l DodTrRe evushfy fadithe Jaimde9eovable
attachment gf the,cenirel Modug-d0-wiithedndusitiakdevise lde THeaewrlingiaatitieveRy include a

bolt-coupling or a snap-fit couplég{g. In certain embodiments, the control module 40 may be coupled to

the industri&PHRIFEAOLA ByTrédsihgBn aEnBitg the &Bnfrdiamudie A6 ddwiaIshy TisTrisds2 of the

industrial dewigenddisueh thabsaupiing features @fithecaniet mediiedoanahinaustdalesice 14 are
engaged. The coupling feature may further include hooks, slots and other structures for securing the
i

control modUldAd T B HRERA] FREETIE ToBF4HE RS M dule 40 further includes a

communicative coupling feature (not shown) configured to facilitate communication between the
control mod@R24D arid the idostiiatdevicerty whenposiiohsd withhe oohegpdddinesdohstflinicative

coupling fe%%{{%?]%fﬁ&g indysirialdeyicedehe &omem H{H&éf&va}qweue%é%r%%&nmntrol

module 40 and the industrial device 14 may include a high speed serial link. USBgort, or other

suitable corfhissi¢Atidihde sy, [0G2BITHdcantbslathbaeaunt Ass meratss 4 sty 49@dhfigured to
communicagiygly, CQURIE Wit fCRRBAGY phis of s\RPiiRgRoNeLARchadIaRRIMBWRIcation to

the control module 40. The port 44 is configured to receive power via the connector 46 and exchange

data with a e8hsptieras dth tYEReBriRecRIEs MedRis EXdiismRy ehibRmifertupling with the

industrial device 14, the control module 40 is no longer receiving power from the
industrial device 4. That is, removing the control module 40 from coupling with the
industrial device 14 also removes the control module 40 from the high voltage circuitry
of the industrial device 14. The control module 40 can then be operated using
substantially less power from the computer 48 without requiring electrical isolation oﬁ_tile
USB port 44. Indeed, as illustrated in I'}G. 2, the control module 40 can be detached 41
from the industrial device 14 and coupled with the computer 48 for programming without
requiring electrical isolation circuitry, which can be expensive. Because the port 44 is
maccessible while the control module 40 is coupled to the industrial device 14, no
isolation circuitry is necessary because the control module 40 can only be programmed

while disconnected from the industrial device 14.

[0027]  FIG. 3 illustrates an exemplary configuration 60 of the control medule 40 of
FIG. 2. In the illustrated embodiment, the control module 60 has been decoupled from an
industrial device such as an AC motor drive. As illustrated, the control module 60
includes a variety of components for performing control, monitoring and other desired
functions. The control module 60 also includes several communication features that
enable communication between the controf module 60 and the industrial device 14 or

communication between the controi module 60 and the computer 48. For example, the



the connector 46 includes a universal serial bus (USB) connector and the data and power are supplied
to the control module 40 through a USB cable 50 that is communicatively coupled to a port 52 of the
computer 48 via a connector 54. Using the illustrated communicative coupling, the control module 40
may be programmed using the computer 48 for performing control, monitoring or other desired
functions. 100261In one embodiment, the port 44 is positioned on the industrial device 14 such that
the port 44 is inaccessible while the control module 40 is coupled with the industrial device 14. Thus, a
user is required to physically decouple the control module 40 from the industrial device 14 to access
the port 44 prior to programming of the control module 40 using the port 44. When the control module
40 is remoVEH IO AEuEL O I UAtARRITAHEEARY 8 eVfbd g fapare Srtrvhipb dulbusbashasidnger

receiving pewsl-fiom the dndistiishrlevieg i Thatds remeyingdhe,septrehsaadulg0 figm coupling
with the industrial device 14 also removes the control module 40 from the high voltage circuitry of the
industrial dSOTERMACAHE COmRBinitRitIe Ho'tarrfiRRYd bissHiEa %gma@wgi%ﬁa‘im%ower from
the computes g witbaulreguisingelpairicadlisRiation Hhithe USB o dd vntleadraspiugtiated in FIG.
2, the control module 40 can t}e dﬁ,tachede fr.or(%1 theFandustriﬁl deyice 14 %E% gp(])u#olﬁd with the
computer 487BP B HAYRTHE RRHETFFe QhiTi B RIS ES RN EREGRATRATIE AR B Expensive.
Because thecpntt 44 isanacpeissipleavindelihecont atododule 4tdiscoiiplednathelsntustriad device 14,
no isolation cir_cu'itr i% necessary Eecause th%a;ontrolumfydgl%gfgrga&onwh%e r%g% %m%ev% while
disconnect&d Fom e Industria &e?/iccz(élTH}”[B W]%I%g. Bstrates an ‘exemplary conﬁguration 60 of
the control mogdlite 4&of 63 n2iyl hethedlgstratisd mambddimbeatahecosaoterodnla§Ghasbeen
decoupled fiom an, ndysiialdpuice, SUEh as,ARAC A diye A MRS he.conralmodule 60

includes a variety of components for performing control, monitoring and other desired functions. The
control modufsl@e &fsdsirttidied sevbealndormalidivatior fedturts BxaawDleBbattMicalion between

the control %%Hl%i@%ﬁ@%ﬁh%@%@”&'oﬂ%&% Mar grrmurication betwaenrhecemakmodule 60

and the computer 48. For example, the control module 60 includes a communicative coupling feature
62, which iSTDR& 8 -a4H CORREBIoH BRI EABME &6k BT STt ceBrSpifedstie! Module 40

The commugigativeigounRline:featureb2 s canfigured thdasiitatecammunication betweeamthe control
module 40 and the industrial device 14 when it ls coypled with a c&rﬁ;esponding communicative
|

coupling fe&tPEBIEHY: bR IRTITEVRAE a CRUR MG MBI the-intGirRn BaVER TAHEY daBbly power to

the control enadulecdfrandteceive:serpvandeofont: the eonslaldviod ulewi-yiadigedonimtinicative
coupling feature 62. The communicative collljlpli?e%featufr g%ngba%/r i%F qaerYr]iaqud with respect to the
. ; e .

communicatVEEBUIIIAG FRRYIEL B YRS IHBL ST Hevice 12"SUE &V erigage with one another

when the control module 40 is installed in the industrial device 14. In one exemplary embodiment, the

communicalif@®ouplitg 6onireludedue Highispiades sbyatnitkerfienothepeierslds BsbBement, the

communicafive.cauRling 62 (peludesa UrRnaenaectaheenfigurechinepupte withe creespending USB
port of the industrial device 14. In one exemplary embodiment, the communicative coupling feature 62

includes poleEEREDIHH tot SR mPdBlsfurddd o TedeisE 1608 s el meraatrict! NfER 14 when

coupled withythecaniasRoneindicRI municative £auplingdaeatuieofidhaindustipkaeyics It [00281The
control module 60 includes a user interface 66 configureg }o fﬁcilitate .

industrial device 14 to provide input parameters and facilitate programming of the control

module 60. The user interface 66 may be attached to the control module 60 by placing it

inside a receptacle 68.

[6029]  The control module 60 further includes other coupling features such as a
connector 70 including digital and analog input-output (I/0) terminals to connect the
control module 60 to a control system or other devices. For example, the connector 70
may connect the control module 60 to a PLC, switches, lights, or other suitable devices.

Moreover, the control module 60 includes another connector 72 for facilitating operation



programming of the control module 60, when the computer 48 is not used for programming the control
module 60. The user interface 66 may include graphical objects such as buttons, text fields, menus
and a display configured to allow an operator of the industrial device 14 to provide input parameters
and facilitate programming of the control module 60. The user interface 66 may be attached to the
control module 60 by placing it inside a receptacle 68. [00291The control module 60 further includes
other coupling features such as a connector 70 including digital and analog input-output (I/O) terminals
to connect the control module 60 to a control system or other devices. For example, the connector 70

may connect the control module 60 to a PLC, switches, lights, or other suitable devices. Moreover, the
control modyletBer itiestrdededotmepebnieee 72 hor raciitatlitg opRsans T 2oFbiHes Ut stidfined

options. In ppg AMRCEINE Heth & EANNESIQE 1-sIREIdemB-aerialsemMdnicRions RO’ A auser to
install advanced industrial network cards, such as Ethernet or Devicenet. Again, a variety of coupling

mechanismshEFHETUSST FTOmMtEiIdatd WAt efe SRS E0HIAMET6086) ndthe MdsiPated
embodimeniytheueaniokmodid e-8Q futhemimetudes the port 44, which is integral with the control
module 60 and configured to communicatively couple with the connector 46, as illustrated in Fig. 2.

The port 44 j nfigured tq.recejv er. Vi connegt exchange datawith the computer
48 via the c[oé%n ctor’idjleh(?.9 ?nﬁci#\sg %ﬁ‘gﬁ%ﬁ%ﬁf}%?ﬁ‘éﬁ%f’gg?ﬁ% %gg%gritgﬁ inL([:Iu e]s a USBtpo_ﬂ. The port 44
is located oftthehdontiolimrsizleéd shelrehtpthaqsoie 20 igndaedisinsé whilemhuesatrétimodule 60 is

coupled Wit%]ﬁé}%ei siialdevise i Q03T certaipembadimeniswhes igcaniebapgdule 60 is

installed on industrial device 14, the port 44 is facmt}g a surface such as a'wall of the industrial
device 14, oPTsceigdedaniecbiSckiAgrebrnee (ate WAdNRTAT PG Pidlerparedestd the port 44
while the cqptgglraadile. 6045, couRlest tenthsoindustrial gavice 3¢ pArvanety et suehslasaliens may be

utilized for the port 44 on the control module 60 such that the part 44 is only accessible when detached

from the indUHYEREB Qi iseradbatimp oo irgesiblitih e the FRAUSHAAPHUGIER 14. In the

illustrated ew&g@gmﬁtgqh&qﬁﬁhmr@kqeagmm port 44 is configured to receive power from the computer
48 via the connector 46 while the control module 60 is decoupled from the industrial device 14.

Moreover, t rt 44 is_not.electrically isolated from. t Gatiye ¢ ing.f re, of the control
module 60.&?% IS, ggc%ﬁ%%ﬁh% S’(%?tl%ﬁgs ’orgﬁgegcé%%g%ﬁv@h%r% Etlrlgeg c%%t?gﬁ%g%ﬁﬁ(gaég igl((gjecoupled
from the indudtsialalidvidec14., thereois b ielecinigal isdhagondireuitrydsebiiatadusitialtdevpsrt 44.

14, or is engaged with a blocking feature (e.g., a dummy plug) to prevent access to the
port 44 while the control module 60 is coupled to the industrial device 14. A variety of
such locations may be utilized for the port 44 on the control module 60 such that the port
44 is only accessible when detached from the industrial device 14 and isolated from high
voltage circuitry of the industrial device 14. In the illustrated embodiment set forth in
FIG. 3, the port 44 is configured to receive power from the computer 48 via the connector
46 while the control modute 60 is decoupled from the industrial device 14. Moreover,
the port 44 is not electrically isolated from the communicative coupling feature of the
control module 60. That is, because the port 44 is only accessible when the control
module 60 is decoupled from the industrial device 14, there is no electrical isolation

circuitry associated with the port 44,

[6632]  In operation, the control module 60 is decoupled from the industrial device 14
using activated removable attachment features. The port 44 is then coupled with the
connector 46 to receive programming information and other input parameters from the

computer 48. The programming information may include any data, software, or firmware
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[0032]In operation, the control module 60 is decoupled from the industrial device 14 using activated
removable attachment features. The port 44 is then coupled with the connector 46 to receive
programming information and other input parameters from the computer 48. The programming
information may include any data, software, or firmware that is used to define the performance of the
industrial device 14.In certain embodiments, the programming information may include operating
parameters, parameter customization data, and firmware for the industrial device 14 or any
peripherals. Often, certain aspects of the programming information will be determined by a
manufacturer, OEM, system integrator, or other service provider and are transferred to the industrial
device 14. Huthermese, perdsbiie uptatesiormmagsrodfraftmindustirlgdesitsnd Hr operafadl codes may

take place, syghAs When rertain sampanenisafihadndusivalidayice LeasalePiagssheany application

of the industrial device 14 is altered, or firmware is updated. During the programming operation, the

control modtiEBOFECEIFORFEH? fibia-tfaCofipuarcadoviaifie poveial ORKEhéHrBigréiiming is
completed, the ROl madylRdgiBratinereditethe - fsksthim.deviem bl ADB3& kil thillvstrates a

process flow diagram representing an exemplary method 80 for programming a contrgl module of an
industrial d&ViédTATHEAHERINEE- It AR HE°BFNE BrESRTT T Qe AT ABLREII R EbHunicative
coupling befwers tihawamrolsagulesandraenanestor perivdintaipédediood pest gispasedian the control
module. In one_embodiment, the_poq IS %gtg%led&%%sa ESB connectﬂér. Moreover, communiTative
coupling betWHER THE RS trSPRIBENY SREFHAT AISALGettEd & SrAVLSEEE l AR AR iRIng the
communicative remaplr glbetwéenthegootdo kmogyliécamchthéteo misstor!(btodle 84)isHireredntrol module
s nitially dgcoppled from thadndustial deviee iy aelAtng LBRAYEP's 2 aShP A gk es Prior ©
coupling the por o the USB Connector.

receives power from the computer 46 via the port 44. Once the programming is

completed, the control module is re-attached to the industrial device 14.

[0033]  FIG. 4 illustrates a process flow diagram representing an exemplary method 80
for programming a control module of an industrial device in accordance with aspects of
the present technique. At block 82, a communicative coupling between the control
module and a connector is maintained via a port disposed on the control module. In one
embodiment, the port is coupled to a USB connector. Moreover, communicative
coupling between the control module and the industrial device is prevented while
maintaining the communicative coupling between the control module and the connector
(block 84). The control module is initially decoupled from the industrial device by

activating removable attachment features prior to coupling the port to the USB connector,

[0034] At block 86, power is received into the control module from the connector via
the port. The power is supplied to the control module from a computer via the port.
Further, data is exchanged between the control module and the computer via the port and
the comnector (block 88). In certain embodiments, the data includes programming
instructions for the industrial device. Alternative, the data may include other information
such as operating parameters of the industrial device, user manuals, set-up tools and so
forth. In this exemplary embodiment, the control module is operated without isolation of

the port from other power supply circuitry of the control module. Thus, the control

11



[0034]At block 86, power is received into the control module from the connector via the port. The
power is supplied to the control module from a computer via the port. Further, data is exchanged
between the control module and the computer via the port and the connector (block 88). In certain
embodiments, the data includes programming instructions for the industrial device. Alternative, the
data may include other information such as operating parameters of the industrial device, user
manuals, set-up tools and so forth. In this exemplary embodiment, the control module is operated
without isolation of the port from other power supply circuitry of the control module. Thus, the control
module is programmed through the port without the need of an isolation circuit for isolating the port
from the highoddieadse ioRettmef tHeGHEuSttapaaviEE e rély preiahgsiipstariaicgé &ivings.
[0035]The vayigus.agrecisofithe siuctires Waastbasbrreinabave imryke useddorreraotely
programming or configuring, industrial devices, such as those typically found in industrial automation
and controlEP¥taiRg SRSt INSHSAHBEE, the technique provides low-cost USB connection for
communicatively coupling the industrial devices to a computer for performing programming operations.
Advantage¢ishf] theltenfigirations:af the throgracnmablescoht hareidate destribed whdverallow
remote programming of the module without th lectrical.isolati Ircui reyent damage
from the e Ao R L e boen
illustrated andwasdribeahgikeirmnhanytrogificationd adesehbeihekowsll decehoiteseakiliked in the art.
Itis, thefef%%y}c%éfeerl wﬁit ersinedithatihe.apnandeficlaims apeidatenderiineavelalbeueh modifications
withi

and changes as fal n the true spirit of the invention. _
computer for performing programming operations. Advantageously, the configurations

of the programmable control module described above allow remote programming of the
module without the need of electrical isolation circuitry to prevent damage from the high

voltage industrial devices.

[0036]  While only certain features of the invention have been illustrated and described
herein, many modifications and changes will occur to those skilled in the art. It is,
therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the invention.
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CLAIMS: I.A control module for an industrial device, the control module comprising: a coupling
feature configured to facilitate removable attachment of the control module with the industrial device;
a communicative coupling feature configured to facilitate communication between the control module
and the industrial device when coupled with a corresponding communicative coupling feature of the
industrial device: and a port configured to communicatively couple with a connector capable of'
supplying power and data communication, wherein the port is configured to receive power via the
connector and exchange data with a computer via the connector. 2. The control module of claim I,
wherein the port is configured to communicatively couple with a universal serial bus (USB) connector.
3. The contfalddthile of claims | or 2, wherein the communicative coupling feature comprises power
circuitry configured to receive power from the industrial device when coupled with the corresponding
communicative cogpling-featudelofshaenndiisitial device thd cohectantdol smodifgsaf@any one of the
previous claims, Whereiq.the ortis inafcces il%lefyvhn?athe contrglema%gu eis coy ed Witpotpe industrial

. CO 11 aturg conbigur O 1act te remova ac i3 £ COon
device. 5. The cofitfofddule’s any one of the prévious crglms, whersin the port is configured to

receive powesdodnwéitlcompubertvid dheiconnector.

a communicative coupling feature configured to facilitate communication
between the control module and the industrial device when coupled with a corresponding
communicative coupling feature of the industrial device; and

a port configured to communicatively couple with a connector capabie of
supplying power and data communication, wherein the port is configured to receive

power via the connector and exchange data with a computer via the connector.

2. The control module of claim 1, wherein the port is configured to

communicatively couple with a universal serial bus (USB) connector.

3. The control module of claims | or 2, wherein the communicative coupling
feature comprises power circuitry configured to receive power from the industrial device
when coupled with the corresponding communicative coupling feature of the industrial

device.

4. The control module of any one of the previous claims, wherein the port is

inaccessible while the control module is coupled with the industrial device.

5. The conirol module of any one of the previous claims, wherein the port is

configured to receive power from a computer via the connector.

6. The control module of any one of the previous claims, wherein the port is
disposed on a surface of the control module such that the port faces toward internal
components of the industrial device while the control module is coupled with the

industrial device,



6. The control module of any one of the previous claims, wherein the port is disposed on a surface of
the control module such that the port faces toward internal components of the industrial device while
the control module is coupled with the industrial device. 7. The control module of any one of the
previous claims, wherein the port is configured to engage with a blocking feature of the industrial
device to prevent access to the port while the control module is coupled with the industrial device. 8.
The control module of any one of the previous claims, wherein the coupling feature comprises a
bolt-coupling or a snap-fit coupling. 9. The control module of any one of the previous claims, wherein
the coupling feature is configured to couple with a motor drive, smart motor, or uninterruptable power
supply. 10. The control module of any one of the previous claims, wherein the port is not electrically

isolated from the commuBigallys.6aHR! B ISATHES AR INdVRItiel AHIRMANQE; SYSIgITY: ¢omprising: an

industrial device; a control module removably coupled with the industrial device such that the
control modtRBIHBHShIfTE&AEE With Bl Thisgifedyseraihviidne sl dering Yavrenhagress to

the port while the control module is coupled with the industrial device.

8. The control module of any one of the previous claims, wherein the coupling

feature comprises a bolt-coupling or a snap-fit coupling.

9. The control module of any one of the previous claims, wherein the coupling

feature is configured to couple with a motor drive, smart motor, or uninterruptable power

supply.

10. The control module of any one of the previous ciaims, wherein the port is not

electrically isolated from the communicative coupling feature.

11, An industrial automation system, comprising:
an industrial device;
a control module removabiy coupled with the industrial device such that the
control module communicates with and receives power via the industrial device; and
a port integral with the control module and configured to communicatively
- couple with a connector capable of supplying power and data communication, wherein
the port is configured to receive power via the connector and exchange data with a

computer via the connector.
12. The industrial automation system of claim 11, wherein the port is disposed on

the control module such that it is inaccessible while the control module is removably

coupled with the industrial device.
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a port integral with the control module and configured to communicatively couple with a connector
capable of supplying power and data communication, wherein the port is configured to receive power
via the connector and exchange data with a computer via the connector. 12.The industrial automation
system of claim 11, wherein the port is disposed on the control module such that it is inaccessible
while the control module is removably coupled with the industrial device. 13. The industrial
automation system of claims 11 or 12, wherein the port is engaged with a blocking feature of the
industrial device while the control module is removably coupled with the industrial device. 14. The
industrial automation system of one of claims 11-13, wherein the port is not electrically isolated from

the industridPdevice WHIEgheGatsIHIGANIE o absaing dduwpsibd WhertHethsdigstral device. 15. The

industrial aytpmationigystaprahoneekclaims hinkdinherin e Lol camblispaadiiversal serial bus
(USB) port. 16. A method for programming a control module of a high voltage industrial device,

comprising FeMOTARIHEHM e 44 t‘}?ﬁl’}%fﬁ\?é%liﬁﬂing between the control module and a connector
via a port disposed on the control module;

14. The industrial automation system of one of claims 11-13, wherein the port is
not electrically isolated from the industrial device while the control module is removably

coupled with the industrial device.

15. The industrial automation system of one of claims 11-14, wherein the port

comprises a universal serial bus (USB) port.

16. A method for programming a control module of a high voltage industrial
device, comprising:

maintaining a communicative coupling between the control module and a
connector via a port disposed on the control module;

preventing communicative coupling between the control module and the high
voltage industrial device while maintaining the communicative coupling between the
control module and the connector;

receiving power into the control module from the connector via the port; and

exchanging data between the control module and a computer via the port and the

connector.

17. The method of claim 16, wherein maintaining the communicative coupling
between the control module and the connector comprises coupling the port to a universal

serial bus (UUSB) connector.
18. The method of claims 16 or 17, comprising initialty decoupling the control

module from the high voltage industrial device via activated removable attachment

features,
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preventing communicative coupling between the ontrol module and the high voltage industrial device
while maintaining the communicative coupling be-Ween the control module and the connector;
receiving power into the control module from the connector via the port; and exchanging data between
the control module and a computer via the port and the connector. 17. The method of claim 16,
wherein maintaining the communicative coupling between the control module and the connector
comprises coupling the port to a universal serial bus (USW connector. 18. The method of claims 16 or
17, comprising initially decoupling the control module from the high voltage industrial device via
activated removable attachment features. 19. The method of one of claims 16-18, comprising
operating the control module without isolation of the port from other power supply circuitry of the
control modide. 20. The methad of e of gl f-dn WG IR LRGG! %‘h% BOMYRJ iRiQithe control

module from the connector via the port comprises recelvmg ower via the computer.
without isolation of the port from other power supply cucuztry of the control moduff:

20. The method of one of claims 16-19, wherein receiving power into the control

module from the connector via the port comprises receiving power via the computer.
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