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otherwise interact with a variety of other el ectrorrechani cal machi nes such
as generators and notor/generator hybrids (or even other types of nachines
and/ or processes). [O0004$TAMEMENT REGARDINGEFEDBRALLYes i ncludes the direct
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the flow of current (and the voltages) applied to the notors being
controlled. In sone circunstances, power that is effectively AC (including,
for exanple, three-phase AC) can be provided to a notor sinply by swtching
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2007/ 024670 PCT/ US2006/ 032243 [ 0005] Drlves can be used to control notors
of a variety of different BAGKRGROENID ©OF FHE INVENTION

[0003] Drives are control devices that are employed to control, monitor and/or otherwise
interact with a variety of operational characteristics and parameters of motors such as, for
example, motor speed, motor torque, motor power usage, etc. A wide variety of drives
are available for use in conjunction with a wide variety of types of motors, including both
alternating current (AC) miotors such as synchronous motors and induction motors, and
also direct current (DC) motors. Drives can also be used to control, monitor, or otherwise
interact with a variety of other electromechanical machines such as generators and
motor/generator hybrids (or even other types of machines and/or processes).

[0004] The control provided by drives includes the direct control over the power flow to
the controlled motors or machines. Many drives are pulse width modulated (PWM)
drives that rapidly turn on and off the flow of current (and the voltages) applied to the
motors being controlled. In some circumstances, power that is effectively AC (including,
for example, three-phase AC) can be provided to a motor simply by switching on and off
DC sources with respect to the motor in an appropriate time-varying manner. Often, such
PWM drives include a circuit board with a controller (e.g., a computer, microprocessor or
programmable logic device (PLD)) and an array of controllable power switching devices

such as power transistors that are switched on and off by the control device.



medi um vol tage AC drive, for exanple, generally is understood to be a drive
used to control an AC notor requiring input voltages within the range of
about 2400 to 7200 WVolts AC. Exenplary nedi um voltage AC drives incl ude,
for exanwe20a7eed46id | en- Br adl ey Power Fl ex 7000 fam |y oPCES2es/082203if act ur ed

by ROCkV\BMOOﬁ‘]'b?l%é& eds'ggltc? troMnloYé?ygﬁaev € SCP él ?erel'ngt he%rq?\vegf | i al

assi gnee e prese Hioon ncon C drive
typicall ym&ﬁidnﬁvdﬂ&gusﬁf@dﬁ@e Q‘@rrﬁxlhﬁxbleaﬁer{éﬁlm% Qﬁdér@t%d fd bea Hiivediised t@! t ages at
| ower | evels ., 480 Volts AC

ile hi g voltagl%ACdrlve woul d be
used to cOPR Fm mtm@mnmwnwrvthgg¢w¢hln\thﬁ rangeef aouh?240de 280el s (e. g.,

10, 000 Vi d f t th
other t ypdete At inSBn AT dBEe B Pl Plboer at e at a
vari ety oBrdldy RivwdF1eRT000 féxﬁﬂ’ﬁbﬁdrﬁfes rxfaﬁﬂf&bﬁ@e@byfﬂbcﬂ@&éﬂ Rﬁtoﬂiaﬁf)ﬁf rgatofpover
characteristics. [00061 It is usual ossi'b for human belngs (or

ot her ent Milveasikeg lsconsmnﬁhﬁhqngﬁcmkﬁsmgmeeq @pmsmﬁ applmabm:ll brmntnast; ges in

naust ri avaIrEg e s bttelly VR R 1 e B BT Por rhREPGS (2. ..

t echni ci apg)tdpes A16%er ROEIS O BSU80WOItRAE), Gl hiBH voltagtPAC deive Wbuld be
manuf acturing process) to control and/or nonitor the operation of drives in

an i ndi r evsed torgonteol anykmtmfre@hgn&mutmmm dhighr lavalsi(aged 3900 Maltsdevi ces.
Vari ous di ent es .of. int iat e d Vi ce 0SSi ar, exanpl e,
t he speedA(S:ff) ?WF?%@Y@%W%%I’G ﬁ&FSalf%f Qnﬁgje‘%hﬁro&@ fgﬂ‘ﬁ?g A5 nnect ed
to an anabfgr inBEihesthatl & irflérdée t@(ﬁ&ratm%e‘fy SEdiseiAtipdverliBRIPHEr at or

while starting and stopping of the drive can ‘be controlled t hrough the use
of hardwi r@dlrpamdvmédﬁfﬁgﬂpswm@hmtlw AI so, in some circumstances,

| t, | | | | t erf
CBor sy b FReBERS g g ofly SRSt SRR ESRTR e R ES st PPt Paa o ar
N comMugit&adtivath can%deal\&\iﬁerstlﬂﬁhﬂ@émahﬁer& laﬁdleﬁvﬁﬂﬁl felfidttedr i ves are

accessi bl e by human beings (or other - entities) by way of such internediate
devi ces, smrqmwn@r Fot exaaplssiniindustriabenvitonmientsi v égoftapondypossibdgiforenent s of

t hose interw evi e For e cum;t ances where access to
i ves. 1 s AL e e dFicia o PIREBrrameD ufo o ARARED MRpEng A

speci al i Zﬂﬁnuf%fhﬁng Ffﬁc%s?@d btroY hridl/Srufibhifo? Mhe sPerdtRANYdaled Ml dnSnditdcen
requires the installation and use of special proprietary hardvvare and/or

sof t war e Enanméy ylvmfm@lmmmun@qmga irternpdiate deraces. f\@m@&@rﬁf@r

e R oL AE TR Wibortth Bt B BRI b B o

controlled by a speed potentiometer connected to an analog input of the drive and

manually adjusted by the operator, while starting and stopping of the drive can be
controlled through the use of hardwired pushbuttons for Start and Stop. Also, in some
circumstances, specialized control terminals with specialized graphical user interfaces
(GUTISs) allow operators to access drives to which those control terminals are 1n
communication.

[0007] Nevertheless, to the extent that drives are accessible by human beings (or other -
entities) by way of such intermediate devices, the manner of access is often constrained
by the requirements of those intermediate devices. For example, in circumstances where
access to drives is made possible by way of specialized control terminals with specialized
GUIs, interaction via such control terminals/GUIs often requires the installation and use
of special proprietary hardware and/or software at the locations of the operating
personnel, for example, a PanelView 550 Monochrome Terminal available from
Rockwell Automation equipped with appropriate firmware. Also, to the extent that such
control terminals/GUTISs require software (particularly firmware), such software often is
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to aspects or features of the drives often necessitate changes in the hardware and/or
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software allowing accessing of the drives. If appropriate changes to the accessing
hardware/software are not made, compatibility problems can result. Yet
configuring/upgrading of the hardware and/or software (e.g., firmware) on a control
terminal separate and/or remote from a drive often is burdensome and costly, as it
typically requires a technician to visit the control terminal and install software onto and/or
otherwise modify or reconfigure the control terminal. While configuring/upgrading of a
drive typically necessitates configuring/upgrading of the control terminal, typically the
configuring/upgrading of the two devices cannot be performed in a coordinated manner,
e.g., simply by performing a single action or process or with a single package.

[0010]} In addition to providing access to motor drives in the aforementioned manners, it
is also known (particularly in industrial environments) to provide access to motor drives
via programmable logic controllers (PLCs) that are in communication with the drives. In
recent years, PLC devices having both PLCs and accompanying web servers (e.g., “web-

enabled PLCs”) have been developed allowing users to access, via the Internet, both the
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systens enpl oy web servers that are in comunication with
reducing the speed of communication. For at least these reasons, web-enabled PLCs do

- not resolve the aforementioned problems associated with providing access to drives.
[0012] Although additional systems also exist that include web servers in association
with other devices (e.g., other than PLCs), it is unclear whether such additional systems
might be capable of providing improved access to drives. As in the case of web-enabled
PLCs, a number of such systems employ web servers that are in communication with
other devices by way of backplanes, backplane drivers and/or other intermediary devices.
Consequently, communications between the web servers and other devices are typically
delayed or restricted in various manners, such that any information to be communicated
to and from those other devices by way of the web servers also tends to be delayed or
restricted in various manners. Thus, as in the case of many of the other above-described
systerns, it would appear that it still would be difficult to configure or upgrade both a
drive and associated web server in a coordinated, efficient manner.

[0013] Given the ubiquity of drives for controlling motors, other electromechanical

machines and other machines in many environments including (but not limited to)
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specially-configured hardware and/or software at those various locations. Additionally, it

would be desirable if such an improved drive system could be developed that in at least
some embodiments eliminated or reduced the possibility 6f incompatibilities arising
between the drives and the access terminals/devices despite the upgrading or other
modification of the drives, and alleviated some of the costs associated with configuring,

upgrading or other modification of the drives.

BRIEF SUMMARY OF THE INVENTION
[0015] The present inventor has recognized that some or all of the above-described
disadvantages associated with conventional drives can be alleviated by an improved drive
system that includes a server (and appropriate software). In at least some embodiments,
the server and drive are directly integrated with one another, either by placing the
processing units of the server and drive in direct communication with one another, or by
utilizing a single processing unit to govern both the server functionality and the drive

functionality (so as to provide complete/full integration). By integrating the server and
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the user-accessible terminals that might otherwise arise due to updates or other

~ modifications to the drive can be largely or entirely eliminated. That is, when updates or
other modifications to the drive are made, all that is needed in terms of appropriately‘
updating the manner of operation of the user-accessible terminals is the appropriate
updating of the software/information at the server. Also, in at least some embodiments,
to facilitate implementation of the improved drive system into industrial automation
systems employing industrial control protocols and proprietary interfaces, the server is
configured to communicate with the outside (including the provision of real time data) by
way of Ethernet/IP protocols. Further, in at least some embodiments, the server has a
FTP capability that further facilitates the transfer of large amounts of information.
Additionally, in at least some embodiments, executable files can be transferred.
[0018] In at least some embodiments, the present invention relates to a drive system that
includes a first module that operates as a server, where the first module is at least one of
directly integrated with a second module that operates as a drive and fully integrated to
include the drive.
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of communicating with a drive. The method includes sending a web page from the server

onto an internet-type communications medium for receipt by a terminal, providing at least
one of an executable program and information following a FTP protocol from the server
onto the internet-type communications medium for receipt by the terminal, and receiving
a communication arrivi‘ng- from the terminal at the server off of the internet-type

communications medium.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023] FIG. 1A shows in schematic form an improved drive system including a drive
module and a server module that are directly integrated with one another and equipped for
communication with a plurality of terminals via the internet, in accordance with one
exemplary embodiment of the present invention;
[0024] FIG. 1B is a block diagram showing several exemplary components of the drive
system of FIG. 1A that enable the drive system to communicate with the terminals via the

internet;
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characteristics or conditions of the motor 4. Also, in at least some embodiments, the

drive system 2 is capable of taking actions in relation to its own operation including, for
example, conducting self-diagnostics procedures.

[0028] The motor 4 in the present embodiment is a medium voltage three-phase AC
synchronous motor (requiring voltages within the range of about 2400 to 7200 Volts AC).
In alternate embodiments, the motor 4 could also be a high or low voltage AC motor or
another type of motor, for example, an induction motor (of any voltage level), a DC
motor, or a linear motor. Further, the motor 4 is also intended to be representatiye of
other types of electromechanical machines such as generators or generator/motor hybrids,
or even combinations of multiple motors and/or other machines, or processes. Indeed, the
motor 4 is intended to be representative generally of any device(s) or process(es) that
is/are capable of being controlled by the drive system 2, the other drive systems discussed
below, or any other type of motor drive or similar system (e.g., a drive for another
electromechanical machine).

[0029] To control the operation of the motor 4, the improved drive system 2 includes a
drive module 8 that, as illustrated, includes a control unit (or “drive control”) such as a
central processing unit (CPU) 10. In the present embodiment, the drive system 2 is a
pulse width modulated (PWM) drive system, in which the CPU 10 controls the operation



of the nmotor (e.g., torque, speed, power usage, etc.), and also is capable
of nonitoring the operation of the notor 4. In at |east sone enbodi nents,
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switching devices such as power transistors or other control devices that impact the power

and/or the communications between the drive module 8 and the motor (or other machine)
being controlled or monitored. Further, the drive module 8 is also intended to be
representative of a variety of other motor drives/drive systems and modules (including
complete drives capable of standing alone) that are configured for controlling a wide
variety of types of motors and other electromechanical machines such as those mentioned
above. Indeed, depending upon the embodiment, the drive module 8 can be any of a
variety of other types of conventional motor drives or similar systems including, for
example, Direct-to-Drive ™ transformerless drives available also available from Rockwell
Automation.

[0032] Further as shown in FIG. 1A, the improved drive system 2 includes not only the
drive module 8 but also includes a server module 14. As discussed below in further detail
with respect to FIG. 1B, which shows exemplary internal components of the server

module 14, the server module is directly integrated with the drive module 8 insofar as it is
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regarding performance of the server module, the drive module 8, the overall drive system

2, the motor 4, or other data. In af least some embodiments, as discussed in further detail
below, the server module 14 is configured to allow for communication of such data via
the file transfer protocol (FTP).

[0034] The web pages 22, executable programs 23 (or components of such pfograms),
and/or other information 21 stored and/or processed at the server module 14 can be
provided via the Internet 18 to one or more terminals or web clients, which are shown in
FIG. 1A as including a first terminal 24 and second terminal 26. Each of the terminals
24, 26 can be any standard computer device such as a personal or full-sized computer or
possibly a resource restricted device (e.g., a thin client or CE terminal) that is equipped
with a standard browser program such as Internet Explorer™, also available from the
Microsoft Corporation. In the embodiment shown, each of the terminals 24, 26 includes a
respective monitor 30 (which can be color or monochrome), keyboard 32, and mouse 34,
as well as a processing unit 35 and at least some memory 36, although the exact

components of the terminals can vary depending upon the embodiment (for example, a
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link between a drive system and an external device (e.g., a client/term nal
as discussed below). [0033] The server nodule 14 stores a variety of
information. In particular, the server nodule 14 stores a website with one
or nore VWO2pH@P346722, which can be in the formof HTM PCRi$3006632298rar kup

| anguage) i e , e}@MACme Oten, the
web pagesteglgg?glﬁ%d?@utmg@e\%e +d§g’sorg§£i§%%ﬁgcpg%hqca al nagéfs?tdg(%%}] or hypertext
i nks to stréem). web pages, which can be stored internally within the server

nodul e 14 d/lor . at ternal sites. Additionally, i.n_at | east sone

enbodi rren[@,%gl é& it Wﬁﬂ’eé’tliﬂbmé“fsé?%‘?g’@?@c&‘?imnﬂﬁ éHrdndn23. such
execut abl g : ' J j I f il |l e, .NET or

M CrOSOft&Ei(:)hlE}n g on ggégg%ﬁh{/lggﬁézgg{&qg% glé?g{rarttrsﬁ ('aﬁv\ilthgha%?gﬁfﬁg ilize the . NET

f ramewor kecanibinicatidielifdZ0) @adpecess the avebyits do 3tadowhload tHe web pdges osof t
Cor poratign of, Rednond, Washington. Alsqo, the server nodule 14 is _ capable

of stori ngnelndingpRleiskith s deHas thegrsrvtable sroerams 3 pndiother infrmaignAbl e, dat a

regar di ng ] ] e, ' . l,e overal |
ar e syoragiersh PR enbbaitthns SEEbroRoly drtodipGn e i BRN 24 TaF ied 88 DU O

as di scusbeemployédintddditiofled orl instés af)browser prograats toddwhibad 4nfosmativaf | gured to
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remotely from, or proximate to, the drive system 2.

[0036] More specifically, to access the website hosted by thé server module 14, a user at
one of the terminals 24,26 types a Uniform Resource Locator (URL) address, which in
turn causes a connection to be established between the terminal and the server module 14
and causes the retrieval of one or more files (possibly in the form of web pages) 22 from
the server module. In the present embodiment, the browser program employed by the
terminals 24,26 includes a Java virtual machine (VM) in order to execute Java applets and
classes. Embedded within the HTML code of a web page typically are one or more
references to one or more Java classes. The browser requests such a Java class from the
server module 14 and executes the returned code, so as to transform the generic browser-
equipped terminal 24 or 26 into a terminal that is appropriate for use in interacting with
the drive system 2. As various interface objects (for example, tabs, buttons, fields as
discussed below with reference to FIGS. 4-8) are selected via the browser program,
additional Java classes are retrieved from the server module 14 in similar fashion.
Although in the present embodiment a Java VM is employed, in alternate embodiments

other virtual machines or programming techniques (e.g., .NET) can be employed.
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class fr {pta#,r server nodul e 14 and executes the returned code, so as to
transformtfré generic browser- equipped termnal 24 or 26 into a termnal
that is §p038pWhiké FIG.AA showsithe Intéret d8tto bglinkihg thdﬁeﬁniﬁa]s\m 3¢ stithrth®. As
various | nterp(ice obj ects t&‘c))r exanpl e, tabs,, ton flel ds.as di scussed
bel ow wi {HPFOY Fl’éﬁ%%}’sf%n 7+ tagspregent ynveplon is) IBF?H toteHSOTBPW/égFmﬁ ogr am

addi tion | I n simlar
f ashi on. %Rla OtIJlg hlﬁi%‘§1ﬁ gﬂ%?rgg%r%#&%%&n@lt&&gaﬁava%ﬁﬂmg% ?héyéed in
al t er nat gysteth Qdon® sivsilar eystent) by whyief otherdhienet-like npiwagkssuch fag ah étianeigues

(e.g., NET) .can, be enpl oyed.
within a single building or company, or other networks including, for example, networks -

only local to a group of drives, or a point to point Ethernet connection between a drive
and a terminal/personal computer. In at least some of the embodiments encompassed by
the present invention, the terminals 24, 26 are in communication with the improved drive
system 2 via the World Wide Web (WWW) and, in such embodiments, the server module
14 can be a web server module operating as a web server. Nevertheless, the present
invention is intended to encompass systems in which a server is in communication with
one or more other terminals by way of any of a variety of different Internet-based and
even non-Internet-based communications media.

[0039] Also, the particular physical devices and protocols utilized for communications
between the terminal(s) and the drive system 2 corresponding to the seven layers of the
OSI'model can vary depending upon the embodiment. In the present embodiment, to
provide real-time data from the drive system 2/server module 14, one or more of the Java

classes provided to the terminals 24, 26 are able to make requests to the server module 14
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11 WD 2007/ 024670 PCT/ US2006/ 032293 [0037] In the enmbodi nent of FIG 1A
the Internet 18 is intended to be representative of one or nore networks
that are in comuni cation by way of the TCP/IP protocol, albeit the

| nt er net ‘éfﬁdﬁW@ZéMQo be understood to enconpass one or PETAN20G6/032298 t hat

are in ¢ e'n?éi’ r ]| I ist or ma
be dlavel ope? I n &L ftg}t(gtrf%ﬁ!teﬁzﬁd%é@gl psf&ﬁ’q%lz(r‘:’@‘?gat["ﬁ‘z&f%/@‘ﬁgE‘%%%dt Cl)| or g
provi de shevita¥et bnﬁfonirolmhlt) tFhis iholdesthestack layeﬁs(m’ BtherhetZPhysicahandEt her net
connecti o t the oved dr can e easi | nt egr at ed
Wit h ex: 515?%'39 mg“ﬂl’s a@%éﬁ%ﬁ%@ﬁ‘ﬂaﬁ%@wg @v?l?aégrqs oRals IR ht%m'éﬁye ot her
COMTEr Ci al i RRUtd SHEBIALS withth Pa%rei"”PU@:ceXrEH ]ng‘gI B AGHYS id‘tﬂe?fPIp' ant

fl oor networEller anong tﬁers I At er net comuni cation I'ink 20 can
be f or medprbtoood thairthie dﬁvasys&mn émjmmdtely ubferstands andpeit] re§pond el farrtke

communi cati on | |€(§l Qabléi eI ess communi cation conponents (e.g

t r anspond@fBOSe GeCHVENSE T ta‘mf and other conmmuni cat i ons devi ces. The

o el Bl G50 65k 9B P QLB KL N U v 91 v

system 2 therw se rov drive

system eothérphgsealbieylchsmw pnzbﬁ)oors chjnbelsmpuwe@f:omesbeﬁdmng/th%rdtﬂferéﬁte drive
system (or, of thqﬁigrm nal s could be proximate to the drive system
whi | e anolﬁYF‘é’ﬁo Q¥ modghalior examp }nmq@ﬂmd@nemﬁ. the smmupication bakd9 18 to

be |inki ngy i tﬁe@u t he
present i n\l}IeJﬁ%% .rgsf@‘ié en W&E'ékoﬁ Héﬁ ical lggérgﬂg\%tagéﬂrfé f“ﬂ)% 3?719nt sin
whi ch oneCAN-hmed: otret}mnmbsdlféatrmtlﬂfoncmEmemewrﬁph phb:sacalrmrwvhﬂstﬂrl ve system 2
(or a sim ar S y of other |nternet-I|ke net wor ks such, as an

i ntranet @ lesnfé qm.qraquasmal EQmTaHons (8:8- &SHeP-DAIRIPRECtIORL | udi ng,
for exanmpl&, m&%&o&g{ bo'@ R/thE’m% ng%gé’fmﬁﬁlecﬁqrg{ R¥ckWéll Aubphdio n) - 0 poi nt

Et her net connect I on I’I ve erm nal / per sonal conpu I n at

| east sormnelsotﬂemtﬂmbd)ah uhtembmrmmmaﬁmahﬂeﬁo {Imd/drhephbesﬂﬂh'e Internen18 amn, t he
term nal s 24 26 are nlcatlon with t i mproved dr .system 2 via
the Vor| ¢showa "gﬁ °r|eﬁaf§ﬂéﬁh§4%é§“#§% °°‘Elﬁem§té‘i“i/‘é€ beigdl e 14 can

be a web g ttygggwé@co@p@erﬂomegg Rodhl WEh SE VEBSLIEYRIJE! ess, the present

|nvent|on 1'S7I'n t 0 enconpasSs systens server is in
conmmuni cajodel] Also fior exampis, mthrrespebﬁtenhdlmtmﬂahyerbwhﬂamedﬁtemypmtocml vari ety

medi a. | [ 0OBgS ARG wiEop ks etniaro Dyl tae bugppoued s Brot aLriomy | zed
for commugy Qfat.rﬁﬂé',swlth respect to the transport layer, typically the TCP protocol is utilized but,
in some alternate embodiments, other protocols such as the UDP protocol or the
DPI/ScanPort protocol could also be used. Further for examble, with respect to the
application layer, any of HTTP, FTP, Telenet, SNMP, NFS or a variety of other protocols

can be used instead of CIP or Ethernet/IP. In at least some embodiments, in terms of
firmware, the internet protocol stacks are required to provide standard message passing
via an Ethernet connection. Ideally, these are available as a library so that resources are
not required for coding and testing. Through the use of a library, firmware efforts are
directed at providing application support unique to the drive (as well as any unique
protocols, e.g., protocols unique to the automation industry where the drives are being
used in an automation environment).

[0042] In at least some embodiments, the server module 14 also facilitates the efficient
transferal of files between the drive module 8 and the terminals 24, 26, typically using
FTP. In this manner, the terminals 24, 26 are able to obtain various information
concerning operation of the drive module 8 and/or the motor 4 including, for example,

reports, configuration data, diagnostics data, and instructional data from the drive module.
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between the termnal (s) and the drive system 2 corresponding to the seven
| ayers of the OSI nodel can vary dependi ng upon the enbodinent. In the
present enbodinent, to provide real-tinme data fromthe drive system
2/ server WOAM7@24610 one or nore of the. Java classes pr @CIASA006(932292

termnal s ¢ le 14 12 WO
5007 0aug Ay el By s 32$F33T“E§P%§ﬁ’?‘f§’*E?‘*ﬁ?ﬁ‘??f‘?ﬁ“f%‘ﬁ‘h?ﬁ%ﬁd#/ i ndustri al
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for the (Bhoosdindedridgroteesl).ng real tinme data. [0040] Notw t hstandi ng the
above description, in alternate epbodinents a variety of _other physical

devi ces aiqp“Si WWI#W%@agﬁESWeH‘ %@mﬁmwtﬁﬁhe BVEAHR | ayers
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physi cal Kmeservet bdtan imcludé\blfirstsablserver thathie n webasexiief beHEMP skrvemaasecond

Et hernet -type physical | ayer. In_stil addi t i onal odi nents, one or nore
seri al coﬁ%ﬁeﬂ%ﬁ%ﬂé%@ET?S%QBQD‘BQQBHJ%%E’EH]’%@ SBEHE Sershs O8I oyi ng

20- COW E | f: e}_"ﬁ’rﬁk&ﬁl | I e utilized
as the co‘&%ﬁﬁ%gfﬁhgﬁ%ﬁggﬂl%‘g% 0 m%fﬂgééeeg?k%ﬁ@?/gg g{rhr? tsg%gpas shown
ibn FI G 1éapaﬁiﬁt'fek.hAgaihdbr @oam]ﬂbé,lén sdt;iﬁ@elﬂbdﬁmbmm,hhé egtefr ]Glowbtri]id onhsiin eladcla of
eing an _Ethernet-type, protocol, anot her pr.otocol, such as a PPP/SLIP
pr ot ocol . thedoPigerver §H’ﬁ%éityg’3%b?ﬂﬁlt@?E Wﬁuwe‘@ﬁé@{ltﬁ‘?f wehdHAdP gepabilityydn whil e

the inter Tol IO { ' | G L] 7€ . Qhwrcoul d

al so be e%hggé‘gt’f@&&‘.‘fs’ *E&S(?HV%A%%%l gﬁg‘ﬁ (%/{Bél#sgﬁ%g&vgg%@w% %&(r: es péct to the
t ransport chpbilities inygqiditédnl ty, ériastdddoipsearvarcapabilitiasrelatingspebifically tothsone

al ternate enbodi nents, other protocgls such as the, UDP, pr.o I t he

DPI / ScanPéﬁ’EeIB?QS’lOB yertes sppAbiks Telathatodhe pPHRICAGN O%‘Q‘aﬁ{%ﬁﬁ?’, ﬁﬁ’*@nﬁespect
to the appldmd ,tﬂ_]b'_ l@awer, any of HITP, FTP, Telenet, SNMP, NFS or a variety
of ot her g?{ot 0Cco g%eé%n'be used instead of CIP or Ethenet/IP. In at |east
sone enbo{l04dhBy eniplostieg aservér orfsimilaraieeice bh thel intpeovedidriveaystem|2 astshows ar e

a1y el BB B HR S EASEelBne e BB S G "
requi red tQrdiRd, Mdnfbng SR/ EherWieGH@thclilewitB Shfofbrts) BE 8h¥r mhiHifUEY ©

efforts are
such as the motor 4 without the use of any special technology at the terminals themselves.

That is, each of the access terminals can achieve access with respect to the drive system
simply through the use of a conventional browser program, and all specialized aspects
relating to the interface are provided by way of the server (or similar device). Given this
configuration, compatibility problems generally do not arise between the drive system
and the access terminals. Whenever changes are made to the drive system, corresponding
changes are made to the web pages or other information that is stored in the drive system,
utilized by the server and provided to the terminals, and these changes to the web pages
or other information typically are sufficient to allow appropriate operation of the access
terminals.

[0045] Turning to FIG. 1B, the server module 14 in the present embodiment includes
several components. In particular, the server module 14 includes a central control unit or
central processing unit (CPU) 40. Although the CPU 40 can take a variety of forms
depending upon the embodiment (or, can be replaced with other controllers or control

componentry), in at least some embodiments the CPU 40 can be from the x86 family of
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directed at providing application support unique to the drive (as well as
any unique protocols, e.g., protocols unique to the automation industry
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gain real tinme access fo vari perational, diagnostics or other data
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sone enboachievetcomnivnications/estwéeh tvo sérderonbdule 14 hndlextetnhbddvides sachy &

capability, but not the Ethengtil P capahility aqr b/ HTTP capabj lity. In
further eFifoygERinals ag discusseq ahoves [ bartipviar ﬁ&é‘%&%@}or%%c@iw?sé fhavi ng
ot her serygr LRk €5 [ f .

Capabi 1+t Koo GRRR-point S6ial BordEPads Ayl Bomtals ARKE AL Blerneh Bk i not
capabi | i t awsslableloatéquired.ol sueh embodiments, thepratbcole hdsbiidted vhAtli’the aipper

pr oved 68T BrQ S maded oLl b Heod e e RGN BrURR SRR G can
cest LY SSHEIIEnd E SCRG! B0 Sonsls kAl 00 L0710
t he not or wéulditehtifferentremdappropfiaterfyr thp®S232 comehtiad. aflthaughtFlE. i Brshowal s
el eard bl o] S RS T bt P S G s e
browser  prpgeAdhbditefts! the BGEAhb 6148088 bE designed to have only the Ethernet

port 41 (or even only the RS232 port 42) rather than both ports, or could have some other

type of port in addition to or instead of such ports. For example, in some embodiments,

the server module 14 could be employed in a 20-COMM-E module.

[0047] The CPU 40 is additionally coupled to a plurality of memory devices including a

random access memory (RAM) device 43, a flash memory device 44, and a dual port

random access memory (DPRAM) 46. The CPU 40 is coupled to each of the memory

devices 43-46 by way of one or more additional internal communication links or internal

buses 47. In contrast to the other memory devices 43-45, the DPRAM 46 in particular is

capable of being in communication not only with the communication links 47 but also

with the internal communication link(s) 16 discussed above With respect to FIG. 1. Thus,

the DPRAM 46 serves to link the CPU 10 of the drive module 8§ with the CPU 40 of the

server module 14, and more particularly allows for shared memory between the two

CPUs, such that the two CPUs are in communication with one another. The various

memory devices 43-46 are capable of storing any of the web pages 22, executables 23, or

other information 21 mentioned above. Alternatively, some or all of this information can
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relating to the interface are provided by way of the server (or simlar
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particular, the RS232 port 42 can be utilized to achieve point-to-point
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module 8 could be implemented on the same microchip. In all (or at least most)

embodiments, regardless of whether the server module 14 is implemented in the form of a
modular card or otherwise, the server module 14 should be coupled in very close
proximity to the CPU 10 of the drive module 8 (e.g., a few inches, for example less than
four inches) to avoid engendering speed and noise issues. '
[0050] The improved drive system 2 of FIGS. 1A and 1B is an embodiment in which the
drive system includes two distinct modules each having distinct functions. The drive
module 8 is dedicated to or primarily focused upon controlling and monitoring the motor
4. The server module 14 is dedicated to or primarily focused upon enabling/facilitating
communications between the drive module and one or more terminals 24, 26 via the
Internet 18 and, more particularly, providing the web pages 22, executable programs 23
and other information 21 to those terminals so as to allow access to the improved drive
system by way of those terminals, and thereby allow those terminals to control, monitor

and otherwise interact with the drive system and with the motor 4.
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fiuther enbodi ments, the server nodule 14 could be designed to have only the
Et hernet port 41 (or even only the RS232 port 42) rather than both ports,
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di f f er entmedule &4 opwhichdhose CRUs foemfauarty ean e \new[ed ascper@ingrasatiagstabi 1 ity
coul d be qvant eous in a variety of scenarios including, for exanple,
where a c‘ﬂ’@ﬁﬁgloé third party CPU core has becone obsol ete, where storage

Menory or [R5 &b b itect integration of the drive module 8 and server module 14 via
the DPRAM 46, communications are facilitated not only between those two modules but

U

also between the drive system 2 and the external terminals 24, 26 that are coupled to the
drive system by way of the Intemnet 18. In particular, ’because data at the drive module 8
can be immediately and efficiently communicated from the drive module to the server
module 14, such data (or deﬁvative data as generatéd by the server module based
thereupon) can be more rapidly and efficiently communicated to the terminals 24, 26.
Likewise, commands and other data transmitted from the terminals 24, 26 to the server
module (and other derivative commands and data generated by the server module based
thereupon) can be more rapidly and efficiently transmitted to the drive module 8.
Messages communicated from the terminals 24, 26 are directed toward the directly
integrated server module and drive module, rather than toward some other location
remote or only loosely connected with the drive module.

[0053] Although the improved drive system 2 of FIG. 1B employs the DPRAM 46 to link
the CPUs 10, 40 of the drive module 8 and server module 14, in alternate embodiments,
the CPUs 10, 40 (or the communication link(s) 16, 47 coupled to those CPUs) could be
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requi renents change or increase, etc. [0049] In other enbodinents, the
server nodul e 14 need not be inplenented on a plug-in card, but rather can
take on a_nore conventional physical structure such as a circuit board
mount ed WO/ R4¢/8usi ng for the drive system2, e.g., tRCI/ESRAES/032293i ng i n

which is dik@g‘?@&nk&@d%ﬂl e'EBQﬂhbﬁin%the?'v?ﬂs. Fér le?'iﬁt’@éi{dﬁ?ﬂlfté-natﬁhe server
an le 8 | d be i | e

nodul e 14 _drive nodule cou mpl enented én the same mcrochip. In
al | (or ambodimentsydlee CPUsABAN enrild eompletghyrshhredhe sEmevmetrioey busher adsrver nodul e

14 is iml ted int f f.a,. | d or ot herw t
modul e 1P B0 Bedlp BT RS i EBmmAo8 Tkls) APy BB 1 he
drive mOeand Helathe: Ag}scfaﬁ)‘g’ekﬁﬁﬁl%,sin c@ﬂﬁin%ﬁ?{‘ggdganﬂ_?ﬂﬁﬁeﬂtﬁ%ﬂothgf)%’éviéé"Ches) to

avoi d engenderi ng spee noi se issues. [ he 1 nprove rive system 2
of FI GS. comparableltohé BPRAM b dultemms bf allowihg ohmediate, dniesteictedsefficientycl udes t wo

di stinct podul es eagh having di stinct Lons. . The drive nodule 8 is
dladi l:at ed “ﬁgtlll%’f’o'ﬁﬁ W}X‘Imflgaé’@é% étﬁ'ﬁﬁ‘ha’gmsoﬁ? f‘%e'&mget:‘?‘\éﬁplﬂ'tﬁi gg theI not or
4. The sebyfhulitsh finks16,575861168 Bk %ngld?/e&rfopéﬂa?ﬁgé,léﬁmfe‘%%@ﬁj upon

enabling/facilitating comrinications between rive nodul e and one or
nor e t er rmomahnmi@tionPBediuen alloaving fireitherthigi8speadisertaboeparalleli cul arly, provi di ng

t he web pages 22,. executabl.e prograns 23 nd ot her infor i to those

ter mi nal SoBgRuEcatigns, Tuithende sbue Hkctnmis e igah ns oemoR s CBYE I8y of

those tergy gl reépwéid_ bf @ﬁlﬁﬁiﬁé@d %Wc%?éﬁeé &t @nﬂ@ﬂérs%ﬂo&&%?% confit] and
act w the

i tor
ot herwi se inter th the drive syst and wt notor 4. 16 WO
2007/ 0246IegicROnchusip) ir @3@8Ple, mi@oprdeshias,programarabialggicrievites (eg.cficld

functional respo Eirﬁbi lities o he.drive nodule 8 and the server nodul e 14
of the d_er%a@g@S ate arpays), gad BHEEdRiCeSibodi ment the two nodul es  are

direct |y [Ho4AAVRIEHICE. A AL ORI ifibRAkd tfive §yifert Was IRIMiRSHAS € | N

intimate association or enmbedded with one another) since the Tespective CPUs
10, 40 ofdistinet modulesrwithtwo 8jstiet GRlés H), dOcinlaltematednab diments headroeher by way

f the DPRAM 46 d.th I ' |.i,nk 16 7)., Th RAM 46,
Nl | ke meHgHe A (o ot Syt HRCEFARM B 2o dd otasuet fthatereibodimey
seam ess1thé)§ﬁ\f'éalﬁbéhﬁe§raﬁg§8§5ﬁ95dlﬂew iRh 400 Forn? 8 (WO 6 BydtéiR sOMeing0. 40,

alnost as 1f the CPUs 10, 40 shared the same nenory bus. Mre particularly,
t he DPRANNi6a siogle nmastulea®R) where thesingle modulebassmily asingte@PEddi in alteroate r enoval

i "1 os patiodiiient, GngheEie® O pRErsing of oniil 9gfics B kRS FACROT N THRe. 16,

47. Nor Q8RS 51 such as, for example, a field programmable gate array as mentioned above. In

embodiments represented by FIG. 2A, the single module 52 is capable of controlling,
mom'toﬁng and/or otherwise interacting the motor 4, by controlling the power transistors
or other power switching devices that govern the current/voltage épplied to the motor.
The single module 52, including the CPU 51, physically is formed on a circuit board and
forms (either alone or in combination with additional drive control circuitry) a drive
control that in turn controls the power transistors or other power switching devices, which
would not be located on that circuit board (e.g., those switching devices are part of the
drive system 50 but not part of the single module 52). In addition to controlling the
power transistors or other power switching devices; the single module 52 also is capable
of operating as a server that enables/facilitates the accessing of information by the
terminals 24, 26 connected to the drive system 50 by way of the Internet 18 or similar
networks (or other communication linkages).

[0055]} The embodiment of FIG. 2A in which the drive and server characteristics of the
drive system/module are not only directly integrated but are fully integrated, insofar as a

single control or processing unit manages both the drive type functionality and the server
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the DPRAM restrict the communi cation of information in any manner. As a
consequence, data can be passed back and forth between the CPUs 10, 40 in an
effective{mt del azy-free, uni nterrupted, and unrestricted manner, and very
| arge anoV0%9246at a can be efficiently passed back aRCTHER2006/0582%een t he

CPUs, i n t@pd Rdttidraliey @RI tiere the sBveERI&ident B3 'pdr6f thadride frddlle)., Thige CPUs 10,
40, and the drive nodule 8 and server nodul e 14 of which those CPUs form a

part, carfmhedimenfétsupsrione tha smbpdiment|deseribed with nfprencadiBI@S. hoasb]BBecause

he. DrraP 38 B Ao it PRl hel st o S B SR U8Rt hose two-
modul es Ridtrictfdnd @mp@s{ég%?ﬁlgy Rertidditte BAGEAIICK adiihd DFTRARKAG; AR kiR Rhdal s 24,

26 that are coupledt drive system by way of the Internet 18. In
par t i cul @omplete mbegratita of the exepatiatr 9faperatidud relaing da drivetypafentitionaity andd

Cuch dat 4V SRERRIONILY oAf Bt e BiThnbobret LA Bt tiices

t her eupoRdatRRIGS. TRER] 1B dksex@ﬁdmamlémt@fl&xhuo&ﬁﬁmmgyaé 8akiérqot he terminals
24, 26. Likew se, commands and other data transmtted fromthe term nals

24, 26 t dmplementandalso atbayd for themerver fmctioralitytattieddedamamentionr(d.gd dya
generated.by.the server ul e, based,. thereupo re rapidly and
arT cf entNREEATEMLRAHE BEh oo traar crRoton d MG BB ey o f  om
the termeRatifie dfive #odaleg di rected toward the directly integrated server

nmodul e and drive nodul e, rather than toward some other location renote or
onl y | 00480536] d¥hite EI@ & Anintdontrast talFiG.d Brshowisan efibodiienhin whichtontshe i npr oved

the. ar v RGP 0 (of ffr colrolioh h antiared 1 el A rmbaifmered 't e cpus

10, 40 (qundtha &%'?Bé@d&ﬁﬂﬁﬁﬁé@ &1afid ©)mdtBr cohfrof APIBHitdring, PR7@ssik could be
17 WO 2007/%1%4%70 P /U82006/r03%%3 mdil;%cglt on connect ec%t\?m'th onéé&)anot her in

ot her wayisformationeftzolyling anynanalysiszand daterinations ofeohiveli signaly and he CPUs 10, 40

coul d conpletel.y, shar he sa ry bus or ot.her hardwar u e.g., the
conmunt o FPTGGEHRRC e SRR TN otk POTer OPRAREON) £95 B AT ohated B8 "o ¢ he
sane. Al sivilled afi¥fRbR tha bl Bs, 3bates1[as 6 ROQRSIrs B inSothéiRiRfs tHYi ce
conparable to the RAM 46 in terns of allowng inrediate, unrestricted,

ef fi ci entthose'desagibed pbavsu ayerthalessralthiongh therpartisataneBecatine offwstions add (e. g.
ggtmmf ; ptégﬁpnsﬁ s {occ?ntel o? rllnolrcle Hl% ul%es(s5 (anﬁ@P[?sg lélar(lj vabr?l deepng{d?ﬁ/gel(iiponf e €X anpl e,

embodiment, it should be added that an important consideration in the design of

embodiments of the present invention employing more than one module/CPU is that the
module/CPU (or other control device) responsible for server functionality be directly
integrated with the module(s)/CPU(s) (or other control device(s)) respohsible for motor
control/monitoring functionality.

[0057] Through the use of such directly-integrated designs,‘ communication between the
various (e.g., server and drive) modules can occur without significant delays or
interruptions that might otherwise occur due to the use of such intermediary devices or
the addition/removal of protocol information. Consequently, the server is able to operate
in nearly constant, uninterrupted, and instantaneous communication with the drive control
(or drive module), such that large amounts of monitored information regarding
performance of the drive control (or the entire drive system) can be rapidly and
continuously provided to the server, and such that commands and other information
provided by the server to the drive control (or drive module) are supplied in a rapid,
continuous manner as well. Further, while delays may still occur between the server and

any terminals that are in communication with the server by way of the Internet or other
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communi cations nmediumallow ng for either high speed serial or parallel
communi cations. Further, in sone alternate enbodi nents, one or nore of the

CPUs 10, 6 o be repI aced or substituted with other types of controllers,
processi YOV M0l devices including, for exanple, MCIEIPSO32293r s,

progr am"ﬁ;@hﬁmdn%h@n ﬁﬁk \%e@scoﬁﬁnﬁucaﬁ%hﬂhﬁys OF i, r@@ﬂ?ﬁe I%ﬁoﬁ&ﬁ@m erand

ot her devi ces. and 1B s oved drive system 2
as incl umfngnnumlcatimsbmmn thecetvesang the drivipcatitsi (or(dnvﬁl?hmiul@) ,coridollérn
alternate ] drive  systemcan take other forns. Referring to
FIG 2A, areh gﬁ‘& h{eiY) ﬁ‘godi nent, the drive nodule 8 and server

modul e 149 STAlﬂiofJFl?ﬁnetafBo{l&ElegcﬁbEH EMBoMERSBE BR Pk iBveRnard Si ngl e nodul e
52, where the sin nodul e has only a single UDb1. In alternate

embodi rrem@odmmlltshmrwhlylpe dofve moduleasd servenmodule (aimultiplesaci modulak)are he pl ace
of the sin U S f.or af| a | e gate arra
as rrentl fﬁa‘ﬁ‘%ﬁe‘%ﬂr eJ’t’-: cﬁ?l‘?tf?élml ERE} giﬁij‘F‘%\ Mé’ Elgngl e g
modul e 525bh ﬁﬁ%k&npfnv&gﬁﬁrf 9lalsh endeH‘P@bﬁ&'idgﬁgs ?Ipf%é)gre?ér%rﬂxﬁse 0 teﬁer

|nteract|ngt tor 4 contro Ilngthepwer’tranlstors or o
power swidrivh synj;erdsam whish ahlanve gwdeler(havieg eng oranore\CR s deasspeihtied avithoa t he

notor. The single,nmodule 52, |ncI di n hysi c Is fornmed on
a circui tseIHB%ﬁpﬁg‘élﬁH‘alTH’idﬁﬁc (@?‘F‘ﬁ%r |65%Bp@ F%E%“ﬁ%éﬂ&/ﬁl{ 4Qdi t i onal
drive conighintnt ftwhicha ivds W'krétém 5998orled HoR! thb%o{l:'lﬂﬁﬁtls gfaeh%t he power

transi stors or other power sw tching devices, not be | ocated on
t hat ci r conduldd@addve eorgrol) immsieansadapterﬁé; gvhebm/a sargerah7ds iyt integratébwittr i ve

sstem50bu ot_part of the single dul e 52). Inadltl to controllin
e © poudhe lenite; Moak barfrulativdhe HERRiEF S6 P EHOHGHEY p SBRSH RSt 6 rocul o
52 al So 'caglgeal hid aéasmgﬂeg&,?&t s b dho Kﬁrd“fa%e&ﬂﬁbin%ﬁfr&%ﬁblkéi)tt@étes. the

accessing nt or mat 1 on e termnals 24, 26 connected to the drive
system S(BIdlgnon%tyghdfy cbhh!olﬂent @ranepropBetary to ithd drisre moditlevd5 ker otloer dotveer

conmuni catlo gfz% 0055] The enbodi ment of FIG 2A in which the drive
and servé’Pn'E ¢ ¥WEeFFSPhe drive system module are not only directly

i nt egr at §e039ytn 8 duddimbdtt B9kt chitefiat aPasdocifted BN Yrk Bkelo

proceSS|ng unit manages both the drive type functionality and the server 18
WO 2007/ @9mﬁﬁm®@¢mﬂw&hﬁﬁ®ﬁwonﬂmbé0fanddmr®ymm the(tetnginals 2hc2teviahe ser ver

I's resident he ve, nodul nbodi IS superior to

he. enbodhram B phile epter ErERaReDuoreltel SR Bl 1 st A RE ot ent

that thi syigihedHiBRodiRS 5359468 donitRurk S4HOH Nk, YBfchddoAnigy BE tightly
controlled or proprietary. From the perspective of the drive module 55, the adapter 56 is

external, although physically the adapter could be situated along with the drive module

within a shared housing or enclosure.

[0060] One example of an adapter 56 with respect to which the server 57 could be
integrated is the above-mentioned 20-COMM-E module available from Rockwell
Automation. This module is capable of converting an Ethernet signal into a physical
CAN (Controller Area Network) signal, and vice-versa. The protocol used on the CAN
side is the DPI (Drive Peripheral Interface) protocol, also available from Rockwell
Automation, while the protocol used on the Ethernet side can be (as described above) the
Ethernet/IP protocol built on top of the standard TCP/IP protocols used for transporting
messages over the Ethernet link.

[0061] The 20-COMM-E module particularly suited for operation as the adapter 56 in
conjunction with the Internet 18 on several counts. First, a 20-COMM-E module includes
multiple HTML pages that can be used to gather information about the 20-COMM-E
module (e.g., about the adapter 56) and to configure its operation (albeit not the
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restrictions inposed by any internedi ate device such as the DPRAM 46, and
further has conplete integration of the execution of operations relating to
drive type functionality and server type functionality. At the same tineg,
this enboPHNOUE) be | ess preferred to that of FIGS. PGTAI006/082299 t he
extent t i H@Pﬁexﬁ@dﬁ e \ ' | so

al | ows fg:? h{i%‘gggdﬁ/%@&fagér?g%na Ity té‘gbgﬁ g?gg?jogya%mégtﬁ@n%(%gg?é by

pl uggi ng dapabality of sendingetuiibmessagess@itappeaprintely edrfigared mthienmefdulPGdditstincar d
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i nf or mat icomnfinicationl linky 58 e amduledias severhl diatitationsat thisnsgayfl. Fast r ol  si gnal s)
and commupi catiqns with the qutsi rid (e.qg,, .server operations) can be
al | ocat ed™ Hﬂ?téﬂnqbemgfl?aééﬁﬁl 20013 @%ﬁﬁ‘ﬁ&m ca{gﬁp&]}nig\iﬁ todhe drys mpdulg,

pr ocessor. ' | ﬁm, [ b hel ess,

al t hough St%hﬁe%ﬁ%g{r;ta:a%ﬁl@g?@%p'@ge?tt%gﬁﬂgf un ttﬂgﬁgflan@c@é?\égoﬁy ll\éﬁlﬁ%l es to one
or nore nxdaptess i§ amshbleRBprovidingradlitimeamitdl fgdbgubrnntd igive eohfigliratioi data t
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enbodi mertiga BAysiReEhemet sannesiiam thepdapishis sigf sapakisred serving welepagsadiioar cpU i s
that the g@g}% (@ = BPE el . heey. r.esponsi bl e for server
functionality (gpﬁ%@é@ﬁﬁ%ﬁ{%‘%&?ﬁ{%gyi&m&tqﬁhtfehag‘;r?bdul e(s)/ CPU(s) (or other
control 6862} e(id}iher cxanplo oif tHecadhpter SO Other thawaR0CONNHE mobtulg vowhdt i onal i ty.

[ 0057] Through the use, of such directly-integrated designs, .cq ni cation
bet ween tSHBPLY pgajdsdisated sgrver tiléﬁs w#aﬁﬁﬁg@% diasctiypy iy integrated 2ath the ¢ hout

si gni fi capy | r ' ' t: P / to the
use of S%eﬁfﬂd@% ag{natplf/ eéfg\?irf ggégsgirlé, lﬁg{da%gﬁ &%%/1$§ﬁ1 va@r‘%ﬁ 93%8%%&

i nf or mat iwith th&drisemoduale! 55, Sublke irmkirevtdntepratiab m@ulbocnebainay of oné efimbie
constant, uninterrupted, .and i nst ant aneous conmunj cat iﬂo]n wth the drive
control COBYDUMGatign ﬁ@ﬂ@qms)tl,ngshmeepﬁb@ SErYET GROTERTRORAIRE tor thesammimication or mat i on

Ui na : . . ! . Vot
regar di ”%k%%&ﬁ&’&czgﬁ[‘fﬁ}.‘%%g Whierd %&evcg)ggﬂ@géeﬁ?n(lﬂfks Wfe, ‘i‘gitn %{aglgg% 'a%fﬁSZ%%-S em can

be rapidly an nuousl y provi e server, at conmands
and ot henypeiink; GehtreliVet type tinkealDbyicéNet-tgse ek, atliSB-wpedinkver sometotledr (or drive

nodul e) are supplied in a rapjd, caqntinuous manper,, wel |l . Further, while
del ays n@mﬁanqatl%gak (RseticuATly 4 PrOPE iAo Ca A inky rithgich casafienr o | n

communi Cakaadiblel 5k iecapabISSE ulltig YcoRiminiEatiof ik Rlto Fathef M¥Srmhtion

from the drive module 55 so that it can be served via the server 57 onto the Internet 18 for

receipt by the terminals 24, 26. The exact communication link 58 will depend on the
available communications established on the drive module 55.

[0063] Referring to FIG. 2C, least preferred embodiments of the invention involve a
server 48 that is external to a drive system 49 and that is coupled both to the drive module
and to the clients/terminals 24, 26 via the Internet 18 and, more specifically, by way of an
Ethernet-type connection. The server 48 can exist on a personal computer, as a dedicated
server, or as a specialized module that plugs into a programmable logic controller or other
device. Also, while the server 48 can be local (e.g., physically proximate) to the drive
module 49, it also can be located far away (e.g., miles away) from the drive module.
While this type of arrangement allows the provision of some server functionality in
relation to a drive, it is not preferred since the server does not have immediate,
unrestricted access to the ‘internals’ of the drive (nor even relatively enhanced access that
might be afforded through the use of proprietary networks or hardware as with possibly
the embodiments of FIG. 2B).
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WD 2007/ 024670 PCT/ US2006/ 032293 conmuni cation |inkages, communication
delays or interruptions arising fromthe manner of comruni cation between

the server and the drive control (or drive nodule) controller are largely
(i f not eWOZRIAPH67) i i nat ed. [00581 Although the above-REFEGS2005032293
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drive nogudsentibvention iy dlsu intknded to €roinpads diiiodisadnty in wlnidh wisiigte/drivea. [ 0059]
I n such enbodi nent, the Ethernet connection and associ ated protocols are
used to WA CemEInACatinR vt muliipleerermoanles, 28 Wiee mHERSJTVE t h t he

ot oy piicibestte i uchifcd Bh SHiltEhulible Wl frohliRs OIS, Wl EUB Bvenion |

medi um protocol (s) are used to conmuni e dri

of a comigintended torercompass@mboldiméntatarrespendinpctotthaylof FYG. 2B sk ¢ept insofapas

propri et arlﬁ._ From t he per‘ifective of the driye dul e 55, the adapter 56 is
ext er nal MWBHRIE3Gyiers Aestsed (ang wheze a seryerds pesitipnediog @¥%ng with the

¥ 08§
ari S . o r . : | ¢
adapt er Sipiers) it TR i i en A% BRitiirest HHBMemeR AR ° 1) 7"
above- netiid retatidnstip GEoidegresoflintegratian) lofibservér anhdrive nverdule vahiecs ovititime. Thi s

nodul e i s capabl e of converting an Ethernet signal into a physical CAN
( Cont r ol [aBd/onganbegitehed Jenending upon e GicumstaB&a. The protocol used on the

CAN si depd 'EII%%{H i der Perl f el ail abl e
from ROCE(\)/\quSII u ?gh)afl:eggngegﬁﬁ?%ﬂ?ﬁ;ﬁ EF %5'? {’)Igrty)sl ﬁggﬂg%sﬁ&l?lﬁ%hEF hesi’ﬁag?asi de can
be (as déygaruheitdg ptogven, dndehatichinde nedesdel and downlohdddlbyl broosert-eyuipfedt he

standard TCP/IP@%EM gcol s used for transporting nes a}ges over %}fe Et her net

link. [ O¢@RinaihBichos NRPEDRB di 20 Bama EONeRRYaR a8 that of teoierspatediicold as t he
adapter fchiied above, are shown. The forms/dialogs/pages shown in FIGS. 3-8 can be

generally understood as constituting “web pages” (and can be written using HTML) or at

least as items that can be implemented as web pages, and are referred to as web pages
below. The web pages can include text, pictures, animations, Java applets, and links
(hyperlinks), among other features. Upon receipt at the browser-equipped terminals 24,
26, the Wéb pages can be displayed on the monitors 30 of those terminals.

[0066] More specifically, the forms/dialogs/pages shown in FIGS. 3-8 in the present
embodiment are programmed using the Java language available from Sun Corporation of
Santa Clara, California. The Java program typically is launched by a Java applet, which
typically includes many Java classes that are downloaded from the server module 14 and
run within the browser environment. In other embodiments, forms/dialogs/pages having
a similar look, feel and,operation can likewise be provided using the NET Framework
environment available from Microsoft Corporation. In such case the “program” is
launched from within the browser environment.

[0067] Referring in particular to FIG. 3, in the present embodiment, when a browser

program enters into communication with a drive system such as the drive system 2 of
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conjunction with the Internet 18 on several counts. First, a 20-COMME

nodul e includes nultiple HTM. pages that can be used to gather information
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Fros. | anardyaleliptoigre plaornaSh e Fithetcadtionh e Mgt or' ve
modul e 55va1§ﬂb¥éhnbﬁ‘€lb bBEbr maﬁee%@rwp%im*’ ForOfdiHE iPYoriRYssRhirnd YT thY diiy ©
communi cation |inks existing between the server (corresgondlng to the

conmuni c aystem, ad X100 Beglstﬁdmﬁ for ﬁioganﬁm)lg suhple dogitwi drizesystem) i nks

were, for 2- e t t | i.nk

Devi ceNe 5 3ePls Rt e seoRty fophResint O NI PR woRE R 58 on 11 nik
(parti cultwlﬂm@r(@m@dégrgwm cation link). In such case, the
server/adapter 56 is capable of using the communication |ink 58 to gather

i nf or mat i[0068] fAsomtedhabonre, &epmdmemﬂwlﬂﬁ"aﬁ § presyame that skavaed via the
erver 57 onto the Intern 8for ce t he, t.er 6. Th

ovaet comyaasito b RbE s, Thacr s falog ol ih B8 S ietSie; ons

est abl i shageoRolileckEt tl»i@“I"Féﬁleﬁl”'ftﬁxve[télﬁﬁﬁ’ﬂl pRE B! bWhiEItFlen dBriohgSt

preferred enbodi nents of the invention involve a server 48 that is external
to a dripags§dslmwmia Elfd4woaild bebroughslupd Asdutthershowa bGIrEIGe4,rtbdpa@ 6(Gind to

the client |'s, 24, 26V t 18 and fically,
woy of  annRaPHER Fsseblemgns S e oh Ll pirar 8 Nnof BEPURE ol per sonal
conput er ,seRstable$PEbAPEE WhidtakSihe foHin éSsefectBROLBY 67 %9, 614! 68,170adAhuUgs into

a programmabl e | 0gic control | er or ot her
relate to “Home”, “Alarms”, “Display”, “Diagnostics”, “Setup”, “Utility” and “Help”,

respectively. When the page 60 first appears, the “Home” tab 61 appears to be selected.
Such selection of the “Home” tab 61 results in the display of information and controls for
establishing a hyperlink (or simply “link™) to related drive material. For example, as
shown, in the case where a PowerFlex drive manufactured by Rockwell Automation is
being used, there are links 53 to a corresponding Online Parameter Manual or to the
Rockwell PowerFlex website. The user’s preferred language (e.g., English or Chinese)
can also be selected from the page 60, by way of a drop-down menu 64.

[0069] FIG. 5 in turn shows a web page 74 that appears when the tab 62 regarding
Alarms is selected. As shown, the web page 74 is able to display in a field 75 any fault
conditions that may have occurred with respect to the drive or the controlled
motor(s)/machine(s). In the example shown, two fault conditions have occurred. Upon a
user further selecting one of these faults (e.g., by “selecting” and “clicking” on the
selected fault through the use of a mouse, or tapping the selection via a touch screen),

additional information is provided in a pop-up form 76. In the example shown, the “XIO
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device. Also, while the server 48 can be local (e.g., physically proxinmate)
to the drive nodule 49, it also can be located far away (e.g., mles away)
fromthe g,ri v& nmodul e. Wile this type of arrangenent allows the provision
of some sTQRAMTANG: i onal | ty in relation to a drive, itPGIEUS2006/Q3229erred

si nce t hepower Y.05s”dREShakBeeh 3 BctedTiRd b@isequenﬁg}raaaitﬁbhgtiﬁfé,nﬁgﬁ@mgmiﬁgﬂe_
internals' of the drive (nor even relatively enhanced access that ~ m ght be

af f or ded thatfelis displayed én the popoiprfome 46.y Additigoalks asoshoway thaawed page Wit h

possi bly . the.egbodi nent f F .21 2007/ 024670 PCTI US2006/ 032293
(0000] A B Rt sERe ootont o taaf et Ehor? G Sarsis et agtosd o Righ Smont

i nvent i othamiely, “Gldat QREuIM YT IR, Bl “RALEPrieeIRMoRE NrSceafh ONl Y i nt ended
to be exenplary and that  nunerous variations of these enbodi nents are al so

i nt ended embodinaents dhzesves andsiple Heof the driverystem 2 oarl fithers canfignreddo whil e the
<ot e s abisBfaiehsentnb oF o e ot g, el e s iR, °° "

enconpasSylemiradisets I n which a single server nodule was in communi cation
with (and directly integrated with) nultiple drive nodul es. Likew se, the
present (A0 Refuring taFKD 6, an edditona webpognpappearsouhitintbetad G3rregiriling a

single driyv nodul S in co ni cation, W.th | tiple server dul es, or
where mulFRREIGElesEd A5 hpwe. e prscoh fmbndimbnt e WHbEReRED S e Sser ver

nodul es. d?sl_,pﬂyva&ﬁﬁ%aﬁﬁaﬁ@bfiﬂuﬁ%ioﬁﬂepénamgup%ﬁ%cicéé@s fePemaed g iRodi ment s
correspondi ngv{to that of FIG 2B except insofar as nultiple adapters are

used (andiseihdvierepagioulasly dsshpwn; the web gage8bimclndesfirsbind seoend sedeftabler s) .
Further, .th t_inyenti S ded nbodi ts in which
the. rei adieBn a5 &eeamiRs et md SR oHpS PR E ACERR T Y Bl o

vari es WgoB-upl fon 83'&%&% 8 WIS iMeuSEAn JEIRE A Adtesilevel tftin &b fivE ance.
(0065) Turning to FIGS. 3-8, exenpl ar%/Rpages, forms and di al ogs that can be

di spl ayediifferpntdevelswangipefranmy i Moniterido FReakwell?, ¢ach of whicheade protectesiby daded by

oe ther N, REEG ustr el fheeotrogy iy i B0 Ba0Ble Selbfied fobsl i abefs3sT VOr SUOP
f or s/ di alréd, HRIES oEdsHiB skt SSser PnPabibiBeto EREE AN bis bislalisheath as

constituting "web pages” (and can be witten using HTM.) or at |east as
i tens t haelectatheyBapieplevekofiasdesas Canteqpenglys theaveb rage 80ds eanfiguradjoshoweb pages

bel ow. The,weh. es_can i.ncl ude text LCEuUres . ani.matiens, Java appl ets,
and 1 nkeRroPRHSEARR R it oot ot A B R o e, iR
browser - e BP 8o hes selétidbie #éms 85 allowing a user to logout from an access level or to

change the PIN associated with an access level. In addition to the selectable item 81, the

Q.

web page 80 also provides the selecfable item 82 allowing a user to determine a Filter
level. As shown, when the item 82 is selected, a pop-up form 86 appears allowing the
ﬁser to specify whether the Filter level should be “Read Only” or “Read/Write”.

[0071] Given a particular user-specified Access level and Filter level, the web page 80 -
then allows the display of certain corresponding amounts of information and also allows
for (or restricts) the entry of certain types of requests/commands from the user. In the
present example, given a Basic Access level and a Read/Write Filter level, a variety of
information is displayed in a left field 87 of the web page 80. The information displayed
in the left field 87 includes, as shown, a list of selectable parameter groups such as
“Feedback”, “Feature Select”, “Motor Ratings” and several others (the particular
parameter groups shown need not always be present, nor are exhaustive of all possible
parameters; for example, in some alternate embodiments, the information displayed in the
left field 87 could also include additional parameter groups such as “Control Masks”,

9 L&

“Owners”, “Logic /O and “Adapter }/O”). Upon receiving a user selection of one of
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26, the web pages can be displayed on the nonitors 30 of those term nals.
[ 0066] More specifically, the forns/dial ogs/ pages shown in FIGS. 3-8 in the
pr esent &W@ ment are progranmed using the Java | anguage avail able from
sun Cor poV 2287 Santa Clara, California. The Java pP&JYUsHAN3R2931 [y i s

| aunched these pashiiéter gRdtipSfa seobhdlist of Ypdcidd pardnistérs ¢6fedRAYing Y theCl asses t hat
are downl oaded fromthe server nodule 14 and run within the browser

envi r onmisalected patsmeter SeaMpAPPeass insa rightfield 88.aindhe pxampels shewn.rthe Moter ni | ar

| ook, f : ' i kew i_ded ' he . NET E k
et 1 onratERR e PR oRE aiRelpkEEH BEICARE BY o8 CalSldini Gt o0y
is | aunghesiiiblomotur iphtaindiéts (5.0 IBtor PBIeST, SRERA MotoP Aerls” Rat.§ hfd shewhn
particular to FIG 3, in the present enbodi ment, when a browser program

ent er s i nnthegightfigld$8: ilbonewf the spegifiable motor paramgtens isselepisddthen e fianfherem 2 of
22 WO 20Q7/024670 | US2006/.032293 .FI CS, - by speci.fyin | P addr ess
T30, a1 RPRRRADHR B2 gEpersm itk B erdnpreented WitR aR BB PREY RARAS o | nane

i ndex. ht ghecifiemblof piraveier Pafihe bR2mple sRowHjAhe“IRaee Mdter Afps” m@dtdrve system
and provides both first links 134 to docunments internal to the drive and

second | ipaasnetggdhas beeigelestedtfom theaighti field:88; ard ¢opsequeatiy drecpaprupn fosm|&% er net .
The web a 13 9 ovi.des a dr down |list 138 of selectable prograns
or operatpg%‘ﬁgestaréfiﬁlé ﬁ@‘%"scértﬁ]%lést‘?r g%ql‘ig?telf?{}??é’\)(@ﬂ‘ﬁi?ff? rﬁ?etlofl stem In the
present qubRy Tiiihg td MG 7QAE R Ewo Inlies RProAdEPoRLfirrerveb Pagd 9 Viat €7 mi nal
program for either the .NET environnent (“.NET Termnal") or the Java

envi r onmeppeats wires the tabl 68 regadingShitenisselecthd As eithsrespest tocthe veb page 80

har dwar e/ r.e pl.atfaor ter,m nak . JFurther ddi t] | ,sel ectable
utiliti _es°$fﬁ.(t§¥€§1?e_e‘eeba%ﬁel Tt IBse radeclasss thg S dbte &y %3939&2’@‘?’ " for

ai di ng | Releaten] adwanisedtoNpetifi Adédsy Bnd Bittef RUEls 85 wa¥l dP th@dpufredriargs f or
progranmm n nple logic within the drive syste d a toal to configure

Sl an
t he secu@8§6ﬂthJﬁe&mpﬂﬁﬂdmNEﬁG-ﬁmm% ssiectahie e 81y As &rrthienal / PC (. NET

CodeG oupi)... [R06 As Hhot bo ent.. ex | ar y: presune
Chat s Jabmio HEb R A RERGEr Rfionb S RERRE MR ST AiRE Mg 98 DT OV e
in FIGS. 9%; 86 ald®T, ah9iEly, “Paansiers” utatb g2 1AL, tNRisks) Tidi “IBr@dmalgit tabg t er m nal
program at which tine an additional page 60 shown in FIG 4 would be

br ought upspedivelyurkIfer is hartiguleyshoms animaghef the yebarge P hathgn de Masksitab

el oct a0l RL0e il H o Nl PERER M RO AU BER I o,

66, 68, 19seddtted! Zhe selectable options 92 available on the web page 91 are options available
to the user in terms of configuring the operation of, and the access to, the drive/drive
system (or drive module/drive control).
[0073] With respect to FIG. 7 in particular, when the Masks tab 96 is selected, left and
right fields 98 and 99, respectively, appear in which various alarms (or, in alternate
embodiments, various other characteristics) relating to the controlled motor 4 (or other
machine(s)) or the drive system 2 are listed as being enabled or disabled, respectively..
An enabled characteristic can be disabled by selecting that characteristic in the left field
98 and then clicking on a right arrow button 101. Likewise, a disabled characteristic can
be enabled by selecting that characteristic in the right field 99 and then clicking on a left
arrow button 102. It is also possible to scroll through the lists of characteristics in the left
and right fields 98, 99 by way of scroll bars 104. The various characteristics that can be
enabled/disabled will vary depending upon the embodiment and circumstance.
Exemplary characteristics include, as shown, a “Drive Input” characteristic, a “Line OC”

characteristic, and numerous others.
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reI ate to "Hone", "Alarns", "Display", "Diagnostics", "Setup”, "Uility" and
"Hel p" respectively. When the page 60 first appears, the "Hone" tab 61

appears t be sel ected. Such selection of the "Hone" tab 61 results in the

di splay o O 9792480 on and controls for establishing aRGIFES2006032399r simpl y

"link") too-rﬁquceduﬂédﬁﬁesmml PkhowsOthe $6B'FRLE91 HBen ERMMElog AbAGs Case where
a Power Fl'ex drive manufactured by Rockwel | "Automation is being used, there

are | i nkselssted.o Whendhis ospuidi figld am?@aﬁamdnnmdmh\ﬁﬁdﬁpladﬁd vaiquse Rockwel |
P Fl bsi t Th Chi

can al so BASEBPi psstEel Hih e Blfer ot Stogs SRpREF miifers) Bt B es. [ Goco)
FIG 5 i Rydtbrth@heyBeifg %ﬁtmwﬁch%wéﬁmﬁﬂen@pa&i ReRré&ee ggpr di ng

Alarns is selected As  shown, the web page 74 is ble to display in a field
75 any fé(ﬂunentd\zinuft|thnonmftha3temahetedmﬂmerfew Wﬁtlhsﬂe@pdsdhen‘anthe drive or

th trqll.ed t / hi In th t f
Condi t1 oRGdHiaya Bopih i 1 DB AR 1sog P arnerer OB ST s Briehfbe  ault s
(e.g., byhe sRlcRpdo’ Inaﬁ@exaﬁim&mo% when iatens ehBEP&H 3P flllelectedr AYoh the use

of a nmouse, or tapping the sélection via a touch screen), additional
i nf or mat |gmups$hqm|contamqmrametersphq©cupbé mssrgn%tomnselh@eépm@lqﬂmd inthe "Xl O

23 WD 200Q,7/ 02467 006/ 032293 L t h | ect ed,
and cons WY Poéﬁ‘gr({x ifﬂfleopﬁf’ &‘ﬁﬁ’@{ ‘T‘rfra%%l(})ﬂsﬁlsvﬁ ﬂ’r?é’t(’p? ﬂéﬁg? g& :yed
in the PQaebtEd ftﬁérm FithoPgh-bp 818l 10 eBSONBwi o UOicABR Datherti her

i ncl udes several buttons hat al | ow a user to specify further actions or
r equest s the selaetddygrougivduch @é@e{sslgﬂed tarthe $eddoped poata Ol R@eramedters theit miset t ons.

In certainh ,enbo e server duIe 1 of t.he.dri stem 2 can

or tner e ARG B PEer S GropRer bafehs Suciiplafy. itinelts 21T hE
nmessages ekﬂnﬁlé%f T“IGr@riﬂﬂﬁ"Béh’texﬁME&Sﬁé PaMiifiert %'dﬁwé%%ﬂfallg EQ@Zt@J Referring
to FIG 6, an additional web Jage 80 appears when the tab 63 regarding

Di spl ay ivehen dhe SR aset] Mtorskrops?, motor piremptee issetectedifnan therform H0,4bén thege 80 is
ble t di spl t f f d ndi
evel - on?ePah e ER S R I0 i oo 7 e SRR il SR 50

incI udes thd fisil opnd second sel ectable itens 81 and 82 regardi ng "Access" and

"Filter". Upon selecting the Access item81, a pop-up form 83 appears from
whi ch t hd0QES} Thizmetbed o @ssmng:a:peggmefev@la pqrbﬁncluémg 1of the selgictioer ent | evel s

[ o uRP S Pl canted ot TR ARt SPE S en i S R BT BLBE AT Vet ot

access i $ab 95. Further, the method of selecting a parameter for viewing or modification in the

context of Parameters tab 93 is similar to that discussed with respect to the Display web
page 80. In all cases, the Access 81 and Filter 82 properties limit the displayed
information.

[0076] Turning to FIG. 9, as indicated above, the drive system 2 (and in particular the
server module 14) in at least some embodiments also has the capability of operating as an
FTP server in order to transfer files between the drive system 2 (including the drive
module 8) and the terminals such as the terminals 24, 26 coupled to the drive system. In
at least one embodiment, such file transfers can be achieved as follows. As shown in
FIG. 9, a user at one of the terminals 24, 26 can bring up a standard tool screen 121 such
as File Explorer™ (in Windows XP™) or Internet Explorer™ (all of which are available
from Microsoft Corporation), to view the file content provided by the server. Upon
bringing up the standard tool screen 121, the user can enter into communication with the

server module 14 by entering, into an address window 123, an appropriate IP address
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granted. In the exanple shown the user has attenpted to select, and has been
allowed to select, the "Basic" |evel of access. Consequently, the web page
80 is configured to show information (and receive instructions) appropriate
for that WOXY/24¢78 of access. The form 83 also has sPCTHKBI6NIR%BNE 85

al | owl ng sachigs; Forl XahPRD e FTIOIP MAred§ 6RPirdcki§lstr@étuled change the PIN
associ ated with an access | evel . In addition"to the selectable item 81, the

web page BBIP:416:92 4 238PFIK DRIVERE TS hown t em 82 al | owi ng a user to
det ' it | | .. As sh t it 82 i | d -
form 86 J0E0I B comiedtion s Gled B aid Sroppd o isia2ind 26 Geouel P

shoul d berovieed! Iathy fir®winddRR A6 (or ot Hendry 26tafioRs) abdoeibhed with

user-specified Access level and Filter level, the web page 80 then allows
t he di splthgteshinabe g memory losgions willinaie gemputef forming oretaidhe tgrdinals24, al | ows

f trigts) the.ent f t. aj ts/ commands . f th
user 1 n 2ohere Ginlbiionifh e oghd Bl HeadhoseENET R R IEE Wi t o
Filter | queitsome\oMidrpoitidtiof th\die Bt duzhdb 8l @KHRInddul&8) £E Hishiagbdl 87 of
the web page 80. The information displayed in the left fi'eld 87 Includes,

as shown,[0878]iQncedhe first and seobrd windawetldZ, 1@6cnpdisplayed, e useFeaadhert tause
"Feature Select", ! [ tings" d. sever.al, ot her.s he particul ar

par a_rreterﬂ%?%ﬁ?fgé g%%q}?é nﬁ%ﬁgseﬁ?%W%Bg%?é%gﬁ??plﬁ%}('“tt%?é_ &¥fdustive of all
possi bl e foR@/ARRISY Pocatif wAkATR frminfl ﬁﬁhﬂgl [ aﬁggag SnE BRPPINERAS font he
information displayed in the left field 87 could also include additional

par anet erasgpciatgsswith that fite (e@yranriedn Msasshown) adimen sppropiiatgifelddrioon éergl,
"Adapt er 1/.0" OR.receiving,a r«sel ection of one..of .24. 007/ 024670
e UsodB sy w86 it e 27 sl ls etnethhul sl vy
par anet ergcdsetd RPIANHitA the diilémodslk aad BAUAREJFBHAWaE iiboRBRSakPat N a ri ght
field 88. In the exanple shown, the Mdtor Ratings paranmeter group was

sel ect ed least sdmee ¢rgbodifmientsga githilanprocedune eapld he followsd\atsoiin tgrmsfol cepydng f i abl e
not or paraneters (e.q.,,"Mtor Poles" . "Rated, Motor s" tc.) are shown
T Cher (GREHHIE plyess (oF SO U ORI P (a8 aptafe i g
sel ect ed 23tdigMssed BV Rbm ROBrivisysRIM BDRRITUN RrhiRaliddche t he user is
presented with an opportunity to nodify or specify a notor paraneter. In

t he exandf@79 Hdam, it shosld enated thnt, whilpembodimentsrof thepresant ivventien mekeiitsel ect ed
fromthe right .field 88,. and conseguentlyv .the pop-up for 9 rovi des a
For o0 BoRsillk e RS mutitats Wi SRS bl So R tRalh R BpweB O (oo
[0072] Tiyrépras tbéhnbldg$-and tédllsudh ak WernBERIGHore ™ aAnd PiledBehld2br, Radisist her web

page 91 that appears when the tab 68 regarding Setup is selected. As with
respect tegbodimemphofihg pregent invention also make it possible to facilitate industrial control

protocols. For example, the server module 14 in at least some embodiments has a
capability involving the Ethernet/IP protocol that allows for connection of the drive
system 2 to existing proprietary software packages and tools (e.g., Drive Tools™ or Drive
Explorer™ available from Rockwell Automation). Further in at least some embddiments,
the server module 14 can be coupled to one or more programmable logic controllers
(PLCs) via PLC connections.

[0080] FIGS. 3-9 are intended to be exemplary of various webpages, windows, fields and
other information that can be displayed to a user accessing a terminal such as one of the
terminals 24, 26 of FIG. 1. Asindicated by FIGS. 3-9, a wealth of information regarding
the operation of a drive system connected to a motor (or other controlled machine or
machines) such as the drive system 2 can be accessed by a user at one of the browser-
equipped terminals. By way of interacting with the server module 14 via the terminals

24, 26, users can effectively “drill into” the server module and the drive module 8.
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of FIG 6, the web page 91 of FIGS. 7-8 includes the selectable itens 81, 82
that, when selected, allow a user to specify Access and Filter |evels by

way of th@&D E@p forms 83 and 86 (see FIG 8 in particular; FIG 7 only
shows sel B&2AB/¥4Pem 81). As further shown, the web paﬂj‘éffw()i’ﬁlﬂ?n?ées

addi ti ongurer, et aathuat @p&ﬁﬂl@? oﬁﬂfdrﬂﬁhétﬂmﬁglstaé&%s@ﬁ cafl4ary &'i’)encﬁﬁ% ﬁg&h 97,

namely, " Par arreters " Anal og" , "Masks" and "Exteérnals

respect i \th¢ gltuai;rplgas qulraswpn a@@ﬁeﬁrst@we\éﬁl of aeages, ahd alse upebugsagateed when
the Masks ta C I mage he web page
91 when t59EA: foﬁdﬁlan@E}' ﬁfegbrggﬁgbeﬂg@p%rﬁgng@rﬁlp%q Bs%g‘{ H‘sdtegz avai | abl e
on the wefinpdlR cBhninds &Rl inBREctRANS (drad bR videdthétSnfopBiatidd) té Betrivef
configuring the operation of, and the access to, the driveldrive system (or

drive nodistemdrandeultiorately (if on{yundn@ctlw tmﬂlﬁé@emr atherpogtrolted maghdme ¢rcul ar ,
when t he tab 9 ect ed eft and right fields 98 and 99,
respecti \;gz‘m&f;m 85‘33?31’?{5‘9&@%6%?%3 alarns (or, in alternate enbodinents,
various qbogH) THepréehtShl&itiodss intdidad tohcbRpisiiar vapiety ¢fl diffekeidrdfe 4 (Or ot her
nmachi ne(s)) or the drive system?2 are |listed as bei'ng enabled or disabled,

r espect i \systgms thahargregipped Wh@raa@mummh@n%mtemeﬂmt alidw ssfor bgmmmtmm t hat
character,. t|C|nt og%t el.d. 98 andttggn C|ICkILm% %‘rﬁ %’ht rrow
but t on 1(3’&1 MalE Y E U S%‘BP%‘&%M’F&%%‘H ppsonat BE sel ecting
t hat Charo%ﬁﬁ%{rhﬁdﬂ&tmﬂbﬁﬁgeoﬂﬂléﬁétoufﬁ&' ternAfals fét ihfefdetioh wath the paficalat ef t  arrow

button 102. is al so possible to scroll through the lists of
char act erdriyeisgsterin Suétea testtrol systei facifitates p é;famty o8intggctipnsweith drivesend| | bar s

104. The yari ous c rlst cs t can a disabled w Il vary
dependi ngd{?}’b%sﬁ P B’r‘f’g‘?fgqs &&ﬁ é@?{h %?8 éﬁ?wésr? acteristics
i ncl ude, d@icheyhot Jﬁbss@rel \P%ré Kegile, sﬁ&ﬂi@&ﬁﬁlbﬁté:ﬁ makes it' B8site-for a user
characteristic, numer ous ot hers. 25 WD 2007/ 024670 PCTI US2006/ 032293

[0074] FltGremspotely ceotmlraa@wetsorstﬁr@ndfbrgngmcxawé meipr playbelgzonwhlécd t he Anal og
tab 94 i lected, ) t hj fi 106 h
i p! ayedPEmefPoeg fopbpindRitids (4 £ Frtme B RakRmps g™ " 2
cont r ol | gHe WBAMHY. HACE edntedl YaR indhktR rdE b9 sta§t&ﬁ5§ %’p%iﬁhgt oﬁh@dlbﬁhg'ﬂle

m)nltored/ nmeasured such as, for exanple, erence” and "Current
Meter". \uperatiomef motardegt, etmeasmgtogdecprnasmwts speedion@eques viadhedri¥el, then an

R L et R T N R
Port 3" iifistaeli®mie dmglwhagﬁmqaafdﬁaéter@mﬂarbe nii el dtrgodified (a@ddr be

assigned to the selected port are_displayed in
how to perform such monitoring/modification). " In at least some embod1ments the

present inventive system makes it possible to perform drive firmware configurations or
upgrades via the established connection.

[0082] Further, such a user can also remotely monitor the drive system and/or associated
motor or other machine(s), to allow for “remote diagnostics”,- “troubleshooting” and other
operations. Numerous parameters can be monitored, which can relate to, for example (in
the case of a motor), operating variables, drive configuration, motor ratings, motor and
drive faults and/or related safe modes of operation, and coordination of one motor with
another motor. Because such monitoring and control capabilities become available by
virtue of the present invention, it also becomes possible for users to remotely control a
given drive system or motor (or other controlled machine(s)) in relation to other drive
systems or controlled machines, and to achieve coordinated control of multiple drive
systems and/or controlled machines. Such monitoring and control capabilities are useful
in a variety of industrial, commercial, residential, transportation-related and other

environments.
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the pop-up form 108. Once one of the paraneter groups within the pop-up form
108 is selected, then a further pop-up form 110 appears, show ng the
applicable parameters in the selected group, which can be assigned to the
sel ect ed W&f%“?”@tﬂ? paraneters that nmeet the Access 81 RGRIUSHDG322982

proper ti q5083) MHedrive 8stertl coittcikad or AitbiifgIedpadilities affordb@by S¥dem! € of FIG
6, in the context of when the Paraneters tab 93 was initially selected,
when t he embedinentbofithe prepent innsention pair servet acvariety efdiuspases Forosxamiple, firoam 110,

then th -up f 89 with field 90 . aklowing the d t f
o o sPaPod BtV FrRent A et iy dgsire S HRERAR thEeri il N8y 2 @ °
par amet efep{Hddand &f thé presat iiﬂ\&nﬁblil alidw FFSuslEhrogianttiingOP®Ialdol £ Mabt dotmd he

context of the Analo ab 94 is also enployed i'n the context of the PLC tab
95. Furt feenbodinentsefithepresént instention allpvaa pserdorcapidly downloadwewgode forodi f i cati on

in the cpptext of Paraneters.tab 93 is simlan. to th di scussed. wi,t h
espect (EPvRREPLYic BRGT R E0eH to pRieBiel tellins, eyoiE logt eBT SR £ 1 ¢ e
82 propertpdifing (éf%.thiﬁtbﬁ_aﬂisﬁ%éﬁﬁgw alu310th EBAncR o ﬁx@@i?f&drﬁé%rﬁ‘oﬂgﬂfe%aﬁbﬁ 9, as
i ndi cat ed above, the dfrive system2.(and in particular the server nodul e
14) in atdevdmemmfmﬂ%i,l%m theshme térgnalfperseng) gbmpputey). dndegdeatdeashg as an

FTP ' fer.fil bet t.he drd . t i ncl udi
he r v SomsgEEPE eI he e~ ienion w8 pemnerty e s BiRsbte S ffers coupl o
to the driye agn}fl‘%%rﬁv\gﬂalﬁxgrsoﬁdl cbﬁﬁ@ﬁfer/gbg(s?dgf%ﬁ% ARRSs anSitilVelthatqs bopRRefe@te can be

achi eved as f shown in 9, a user at one of the termnals 24,
26 can brthewetwprkLsechethatpointttogioing conmactiamslare nettrequitedy; dllowedgwnloadstv (i n

W nd T | nt er net | TT (all .of whi i |
M or osof thagysap b Bsr e AR Rhister s tBh e SrB0rad oI andy ver
Upon  br ianawrwuseptotdaﬁorﬁlsl@dndm bR |fz|uﬁﬁi@?%uﬁb3r]progﬂaﬁ1 {EBHOl6@ arfiNtRer | Nt O

comuni cation with the " server nodule 14 by entering, into an address w ndow
123, an &ppiliapsoftware progratns (x5, Progams oetyiog 4dag opy SeoEs 0 AP such

, f .the, FTP LP d d di c ) t t . .
BT 1 /10 S5 hSonfn]desptad ek Rtn ABRact's B 3 ¥ antd B mnbinedis o
establis hgghrd hihd Sllova SnSHE SMRer Hirpd NePorksARitkiAG dHAE t6be selBéted hstbepentd t he

ow

first window 122, folders (or other memory |ocations) associated with the
t er mi nal uwimggonventianal poftwargtprogramyias iithe repert esisiedtoarthe tocal kagd drive of t he

termnal s, 24, .2 ar i.spl ayed il in the second wi ndow 126, files that
resi de atﬁhe{ nggl@f %feqn aﬁﬁgﬂlagea x}é%wormtﬁ\!) )

[0084] Embodiments of the present invention employing the browser-equipped terminals

allow a user to both monitor the drive system and motor (or other machine) coupled
thereto, as well as to perform diagnostics and order self-diagnostic tests/routines to be
performed. Additionally, the browser-equipped terminals allow a user to control the
setting up of each of the drive system and the motor (or other machine) coupled thereto,
even possibly when the drive system and/or motor (or other machine) are first being
manufactured. That is, embodiments of the present invention can be useful in setting
up/configuring/testing the drive system and the motor (or other machine) coupled thereto,
both in a “test bay” circumstance when the systems are first being manufactured, as well
as in a “customer support” or “product support” circumstance after the system is already
being operated in the field.

[0085] Further, due to the direct or full integration of the drive/drive module and
server/server module in at least some embodiments of the presenfg invention, the
introduction or upgrading of software, firmware or other aspects of both the drive and
server can be performed in a coordinated manner, as a result of one action or procedure

such as the introduction of a single software package. That is, in such embodiments, it is
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(or at sone other portion of the drive system 2 such as the drive nodul e 8)
are displayed. [0078] Once the first and second w ndows 122, 126 are

di spl ayed, the user can then cause the contents of a file listed in the
second wi HEAPHEI6T0 be copied into a selected fol der/ neR@IVYS20ewase29o3n Wit hin

the ter rrhaﬁhec%ésl 16 cB}dudt ARTtiplE ﬁ&eﬁteﬂdéﬁpgio@ed&&%'c%ﬁﬂguﬁ%s Appraliethe th that

file (e.g on 120 as shown) oOnto a ropriate folder icon (e.g., an
i con 125)1rm:amd mwdrendqpmdenvw,ddl@wﬂl@zacmuﬁﬂledmfe bed sereardpmd, lmxpabl lity

f litat the d dat
of 11 r R Gichisprreh PE bR s o EBcdulkdeithet o i e T B Bl bc ocur o
coul d bedéﬁbé)%%e%madwﬂ&adaawgéﬂi&ﬂgasﬁ Qigkx%ﬁbﬁ prograns (or

conmponent s of° such prograns) such as the execttable prograns 23 discussed
above fr (0086hén alf‘tevld)ayS? sireumstance, ipaylvadt (ee. tfomwara/lsngrage a®dulepDFi9E Al so,

it shoul di t f th t t k t
bosst bl e 1detipoMetie Bt g KEDERES Brogrn i e apetiont S Sh g eBF a2 0 web
browser JRLOGN AR S&H %%@&Yv eﬁmopﬁémsé%ﬁhﬁﬁse%eﬂ'ﬂékorﬁéﬁkgfﬁ{eTM and File

Expl orer, varil ous odi nent$ of the present invention also nmake it
possi bl e paydoadamhwh wbeldnypiwlyrbemonﬁgmbd bly teqhnizabpers@melralow eacipjob to t he

dule 14 | t h bi |i t I
Che. £t hoPREVIAIBIZSH BBEEt  MRHOLPRIL POIED RERioaR EPF PRERIPIA/C | syst em 2
to exi StES?Ellglor %Pj%'b'xﬁ{lf{e&uﬁé’ﬁ HifREént I@éféi‘cﬁh%f%rﬁ%é RBinSthé Stafldard Vedsidh beal STM or

Drive I"abl e from Rockwel | Automation). Further in at” | east
sone e nbshippthﬁh otheh drivesy dwr torfonkiioaality oc aompatibibiyphigidother systentst Ondy e

programable Logic controllers L via PL.C connecti ons. 080]. FIGS. 3-9
are int eﬁmi@%ﬁ@eéWMWeW%W ab@ﬂﬁﬁ&e‘i"f’ 9\‘?%8 ?q[“&}rag and- ot her
i nf or mat 'dQé?mtaﬁ@xf. PRODAG ddtaSPial %%I%chmﬁﬁﬁé fcﬁ‘%ﬁ&xsj%b @%%H@Woﬁ@éd such as one

of the termnals 24, 26 of FIG 1 dicated by FIGS. . 3-9, a wealth of
i nf or mat Hunﬁbdgdhﬁdm@andmmﬁmahébﬁ\doﬁaahdfthﬁ&ethsmdammed to a notor

th trolle hi h t 2 b
hccossod DB BERS GvaleD: it a PRV S, TR o Bl L AR GIoRgga £ or T
i nter act ‘s&ﬁleﬁéeté'f rhilﬁaﬁﬁépéeﬁarf&ddﬂt&nétéd \iélﬁgh@ glﬁéﬁ r]?ﬂfﬁrerﬁf;aylgﬁds daners can

effectively "drill into™ the server nodul@ and the drive nodule 8. 27 WO
2007/ 02467 eutmianusmmmqmi tolihffcﬂwairdn\tdﬂerstamtsnnplwbyqd&bﬁmg/a nllb i nf ormati on

e el oo AL RS RS g e Bt T 25, " 2

Addi tio n?ﬂdo)borétﬁﬁ JFaPHRIad Pty aRRA drive Thi 8ls8 b fo 1R e WA sétQfPFEIHAS
test bay parameters based on the motor setup required for the test bay dynes, again
removing any manual entry requirements.
[0087] As for a “customer support” or “product support” circumstance, web-based
embodiments of the present invention are particularly advantageous insofar as a web
based terminal not 6nly ensures continual compatibility with new drive firmware (as the
terminal firmware is part of the drive firmware), but allows remote connections to the
drive using the same interface as if at the drive itself. A hardwired, distance limited
connection no longer need be employed between the drive to the terminal, and individual
proprietary software (with possible compatibility issues) running on a personal computer
is not required. In addition, more then one terminal can be used. As a result, customers
can easily place one or more terminals in a control room or remote site in addition to at
the drive locally. When product support is required, customers or service personnel can
each use the same familiar interface from their respective offices, even though the drive

system is located at a remote site. Further, the FTP capability discussed with respect to
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nuner ous conmands and instructions (or to provide other information) to the
drive system 2 and, ultimately (if only indirectly), to the notor or other
controll eﬁ, machi ne. or rmachi nes operated by the drive system 2. [0081] The
present i \PA0T246705 i nt ended to enconpass a vari ety of ROATYR00G132203i ve

systens tRIG 9 arebEaséd ByRUppért PerdorBlWhie eabiAirefttdl P Mokl e dakvk s for
communi cations wth one or nore outside terminals in a nmanner that does not

requi re $rdpEte iransier fypuvara and/envenhpnceTaporting eapabdity.or i ng of those outside

syot em 1 40088 ALfGBER ST et Aot BeRAbld & Riimetty infB1 (B BB or Y oo™ O
associ at akht iéapatle)of ceidimg Web pLges bhtol dndfiteriiee BjpReofuni adibnswelingloher wi se be

difficult or not possible. For exanple, such a control system nmakes it
possi bl e capableofissadingwebrpages inladdidion te ethentydey efdnfoymation igformatieg soci at ed

not or or her ¢o | ] ed hi tentially fr nuner ous | ocati ons
(e.qg., f;@?ﬂ‘ﬁlﬂﬁ&eg%’gppg’ﬁ?ﬁ%g?gxezgﬁ%@%z?m#ﬁm?g}%t%%lqu%%nt rol can include
not only caindunidations$inedidhd) the esciPRivéntionds 86 int@HRE 3 btddnipasPotfilt or (e. g.,

i ncreasing or decreasing its speed or torque) via the drive system but

al so i nclemdedimentd ini wizick other typenef ecommurseations media arpemployed.i Fer expmplem such

i nst ruct | di t 1t of i houl d t of ed
o 11 e 1 S0 BRoORERR,OBel BB Fote RESPEBREicaRREt FIEBe AR PRL | cast
some enmbghemdkiss, (.8 ToRIMERBE hetwdiks) Fird®irs Yishwikd| IS typk ne@dikd)lete.f 0 perform

drive firmvare configurations or upgrades via the established connection.
[0082] F¢an bentilizede wheredbe servers awgl ditscil eomfuly yntagrated or otheswige assecistedt em

and/ or assg@ciated,;notor qr othe chi ne(.s to,allow for "r.enote.

i agnost vedartles A bk oot HEodRERls 0 i relelt Ayraton ff eptifiTRiEin ot or
can be mafHiéithe dervéhofl pfiddselogiviebipage iffbmeatRrRLE 4d iforiaBof e of a
notor), operating variables, drive configuration, notor ratings, notor and

drive faapeasdanedmath the FAPauotoeslangior executablemepgramsn Thus dhepresedt nat i on of one

notor w th not.her 1. r. Becaus nitorin n n capabilities
pecone. aJay BRI ) Ll cRESAMRETHE LfieY oL O T804 Vg bnes
possi bl e [0@89[] Fofthér, inthe BB ediycussion, fa0ldrige sgstatNotitdrive” ygiderstavd tobear (or

ot her controlled machine(s)) in relation to _other drive systens or

cont r ol | dgvie Bt inseracta mathotaesrAnd{es othso pentredled deviees thefi lagks infalligange.e dri ve
h | _ ! Heatt o
27 e boet d07fmE AR 4 St BElT T o Gl SRl Ble d0fhef Bltr RO CoPRDI T ET S

t ranspor taithges tha lafd fhlisd € thie Mdtor VMR itd BEWERM thHe-opefational behavior of the

motor (e.g., its frequency of operation), a drive system will not typically communicate in

other manners with the motor (e.g., for configuring the motor or for data transmission).
Nevertheless, the present invention is also intended to encompass alternate embodiments
in which drive systems (or similar systems) are in communication with motors and/or
other controlled devices that have some intelligence, e.g., devices that have a central
processing unit, microprocessor, programmable logic device or other logic
devices/components. In such embodiments, the communication between the drive
systems and the controlled devices need not be limited to power signals, but also could
include various other analog or digital communications signals, including possibly both
high power and low power signals. In at least some such embodiments, it is possible for
an external device such as one of the terminals 24, 26 to communicate with a motor (or
other controlled device) directly or indirectly via the drive System, so as to configure,
send commands to, receive data from, and/or otherwise communicate with the motor (or

other controlled device).
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WD 2007/ 024670 PCTI US2006/ 032293 [0083] The drive system control and/or
nmoni toring capabilities afforded by various enbodinents of the present

invention“&ﬁﬂ a variety of purposes. For exanple, in a devel opnent
envi ronnent, gﬁ%éﬁ may desire to programthe drive systRGHURE6/3A29 can

embodi merf0e90)fAddionallgssinde driveapiteas irfduch embodintdntdbro t4@bRGE Ng, but al so at
| east some enbodinments of the present invention allow a user to rapidly

downl oad GoEvWHERENg Yrith melerspading other sontepdled Hevigesdn viariows merressnato ext ended

trendi ng,q:. £ ] I , j d all ow
o user 't AriltherESS BfoliHg MU TLA SRy pRBRLRAR: it 1o e ASEATRboIALC T
(e.g., frdemiced)ehesdive systeiis apd capeatsle of fceivingpstodig and/adsweckssiag theast  sonme
enbodi ments of the present invention are particularly beneficial insofar as

they al |informatjon eseivgd:Epmihe metass/contiobad devicasard mlsoinsevidingdhatess any drive

that is ¢ 1 t r such t i nt-1{0-p0oi Nt connactions are
not requi@%@@?ﬁ%d?no@v tﬁ%ﬁmﬁﬂggﬁﬁs?é t l"%ﬁs?\%ézéagingée&pgv% rc%\éengpnﬁi gher
transfer dgrikeegstéhasfisistetatot Srmibss il eclaesistoth€motsisior Gthbiodévicey beingt 0
acconpl i sh tasks uskggﬂfanlllar browser program technol ogy and ot her

fani|iar cootreless suchilajlistieif@ay feedbgnkdgragaived by Biadrivg systems frpmithér op”
f eat ur es)

Fra ot wopifrddiiiest o Benr AN ch B s stnds 15 B Rpely Rt ol oD rer

things, re&pagéntentd inWhickiit@drdrive syaeiereteive s vadetsof tygiRe 0 fbedbiick FEbns event i onal
software prograns as_if the report existed on the local hard drive of the
ter m nal Teetosncentiofedfevigesoraasonisted deviasy . Sychdeedbackemdd range &0t t he present

i nventio ' b r- i ] . r..to both
o tor _ORETEH kel B i Al BPE ek Biceiad M huliBFlgs? 0 o
wel | as trangeaifloBiensighals ftes towla pardtialydgbvide hivadeyeTasfotationsth $he @iNd nes to
be perforned. Additionally, the browser-equipped termnals allow a user to

control tSietemgeletingp nesfosmancge faulis, conligusatiope and ethenchamrteristichefbe (or ot her
machi ne) e n possi bly when the drive system and/ or notor
(or ot herrﬁ%{%rio?\hé leﬁtg&%idrdsesy%éi ng manufactured. That is, enbodi nents of
t he presq0091]TvieRpecificaligrintendedsthitithe presceirvieition higt/bedithiteitbithg/ t esting t he
drive system and the notor, (or other machine) coupled theretq, both in a

"test baymbodimentssangdilustigtiens eonaingdsherein, tat dnolydegnodifipd formslthRstur ed, as

el 2 SR G ORI BRRRI oF o e RUAAIAY o RRALA KRR L MIBLARGE 21 LT (e

system i al rea operated | (he T1 e urther, ue to the

direct ordiffereht eniodniéxts ascodfie whkindhié scopelof the folbvihg chivels. server/server
nodul e in at | east sonme enbodi ments of the present i1nvention, the
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i ntroduction or upgrading of software, firmvare or other aspects of both the
drive and server can be perforned in a coordinated nmanner, as a result of
one action or procedure such as the introduction of a single software
package. That is, in such enbodinents, it is 29 WO 20071024670
PCTI US20061032293 not necessary to conduct nultiple, independent procedures
to configure or upgrade the drive and server independently, but rather each
of the drive and server (and, nore particularly, each of their CPUs or
ot her control devices, or their shared CPU or control device) can be
configured or upgraded together in@ Ml e operation. [0086] In a "test
bay" circunstance, a payload (e.g., firmmvare, |anguage nodul e, Drive
| dentity{Modu g ogi x program for a particular job can be
sent to a dr%&gggyg&gﬂ?éﬁgﬁ%hélthe drive system2 froma central server.
The cont ents ofirst hwdulealdtopetatenhs céervesul d typically be configured by
techni cal personnel, allow each job to be custom zed w thout a need for
manual | oadi n@hefamttheﬁmﬁtodblays atffedst enefirectlydintepartdd with #5ecoad My require a
different version of firmpyare fromthe standard version being shipped with
ot her dr Mpdyle that aperates ang diiviandfully btegratethiarndids thg iy andt her systens. Only
certain jobs receive a | anguage nodul e, which also differ depending on the
country of dwbereingh¢ drive iFigen umdiatcanwmathast@napfwdxﬂnanmdqzuéolfagp each job
can be dﬂ%ls%gﬁﬁe% toqI &8} J(yastt(? 6\% gtrléasFor%ncﬂ)e MoRd beﬁe}v(i) roq(?h Each of
t hese operati rerat urtn rive MW TR 5 payl oad,
whi ch coﬁncﬁmﬁdgmﬁéduyn@ @‘rupehﬁo@loﬂ@e nibt@. sequence of manual st eps can be
automated using a single step. Different payloads can be automatically
comuni cated to different drive systens sinply by selecting a job
nunber/item and downl oadi ng the respective payload to the respective drive.
Furt her, . | NCORPRRALYMRnAr MY Whadin B Serfrdl ¥ & AlliholRIRER A Bnde f Ol | oved
with a sét of predefi'ned test bay paraneters based on t not or setup
requi r edof aweb h@vue(HfTTrPayndjngEP sergitimt is combigumd toeengagminual entry
requirements cus » or "product support”
ci rcurrstﬁ?feglun\[?@tbonﬁgéaeﬂl m@ gd’fpreréﬂ?lgluf}fcaf?fg% UBnt invention are
particul arly advant ageous i nsofar as a web based termi nal not only ensures
continual conpatibility with newdrive firmvare (as the term nal firmware
is part of the drive firmvare), but allows renote connectjons to the drive
using t hé- sandhe dive syse %f§lqlm 2athenn the injeetetypq gommumeations mediumyi st ance
L ted ik ARRCElER0 0 0f RORFmAHHinfEnct MRl MHGfer MRS Bn Wififlib ve o the
term nal I ndl v

communicated signals employlng internet-type protocol information in accordance with

an OSI standard.

4, The drive system of claim 1, wherein the drive system includes the first and
second modules, and wherein the first module includes a first control device and the

second module includes a second control device.

5. The drive system of claim 4, wherein the first and second control devices are in
direct communication with one another by way of at least one of a dual port random

access memory device, a shared memory bus, and another shared bus.

6. The drive system of claim 5, wherein the first and second control devices each
include at least one of a central processing unit, a field programmable gate array, a

programmable logic device, and a microprocessor.

33



proprietary software (wth possible conpatibility issues) running on a
personal conputer is not required. In addition, nore then one term nal can
be used. As a result, custoners can easily place one or nore termnals in a
control roomor renote site in addition to at the drive locally. Wen
product support is required, custoners or service personnel can each use
the sanme famliar interface fromtheir respective offices, even though the
drive systemis located at a renote site. Further, the FTP capability

di scussed with respect to 30 WD 2007/024670 PCTI US2006/ 032293 FIG 9 can
be used by support personnel who are |l ocated renotely fromthe drive, in
order to _transfer firmavare and/ or enhance reporting capability. [0088]

Al t hough 7rany T8¢ diikesystsay el deimd, whereinths diast maduls addisionglly inpludessat of a
"server" i f i . an, 1Nt -type
conmmuni céetalts%ﬁ% drfrééi&ﬁd%]ﬁp%?esg(%%gdg?g%?&g?ﬁgfﬁg&%&egggé@sdq%n&%g‘l&%i on to other
t ypes of ramiboravat¢ssmen{ay devicé.nf ormati on followi ng the FTP protocol or
execut abl e prograns) onto an internet-type conmunications nedium the
present invention is also intended to enconpass ot her enbodinents in which
other tyRges OfTheQRIsystedt bMAmE Widred the FHR nOUGR: inf10des@hIMrfet poktn SONME
enbodi nents, other types of nedia for conmmunication in relati or? to ot her
types ofbyrdtichothk irst frendgle, is Taiptad tRian intere¢ttypdkeomiunieatione mediwwor ks, USB-t ype
networks, etc.) can be utilized, where the servers are directly or fully
integrated or otherw se associated wth drives. Also, at |east sone

enbodi memt s ofTht BAvEOSRERANS dldlHeES) Whereithe fied YidduRHditioRallyMAckided 44 ser ver
only provi des non-web page information such as information in accordance
wi th t he RSEP2 pPBt ocol and/ or executabl e programs. Thus, the present
invention is not limted to enbodinents that enploy only a web server as a
server. [0089] Further, in the above discussion, a "drive systenm or "drive
i s under 9000d The dtiee systetievf daimt 4) atheteiv the aedoad widdbleriwbmutserand/ or ot her

control |l ed devices thgt lack intelligence. For exanple, while a drive

syst em wiHFropIAGEsar modile Hat eantioksdiringrqiat least ope ReWerSAmOndusiy deyges that are
appl i ed tQyd o BRI coifle@to 4§ Ra@oOVvern the operational behavior of the notor
(e.g., its frequency of operation), a drive systemw || not typically
conmmuni cate in other manners with the notor (e.g., for configuring the

not or or for ta.transm ssian). .Nevertheless, . t.h resent invention is

al so i nt llded 8%8?% NS °A?‘F%WAF&C‘%{1?BE'§$WE lsmgvbﬂfééﬁtte&'tf’ve systens (or
simlar SyGtRTES dAve ahdthe THENMHdGR ihel0dediat s glDEEra] ROEYssThg ufiit Bgfabe@ft r ol | ed

devi ces that have sone intelligence, e.g., devices that have a central
performing both server-type operations and drive operations.

12.  The drive system of claim 11, wherein the first module is a microprocessor
module that controls firing of at least one power semiconductor device capable of being

coupled to a load.

13.  The drive system of claim 1, wherein the drive system is for use in controlling a

medium voltage AC motor.

14.  The drive system of claim 1, wherein the drive system is for use in controlling at

least one of a high voltage AC motor, a low voltage AC motor, and a DC motor.
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processing unit, mcroprocessor, programuable |ogic device or other |ogic
devi ces/ conponents. In such enbodi nents, the communi cati on between the drive
systens and the controlled devices need not be limted to power signals, but
al so could include various other analog or digital conmunications signals,

i ncludi ng possibly both high power and | ow power signals. In at |east sone
such enbodi nents, it is possible for an external device such as one of the
termnals 24, 26 to communicate with a notor (or other controlled device)
directly or indirectly via the drive system so as to configure, send
conmands 1§ o The drive sybtenaof ¢laim 1,avicttein thatsh@ew\insladescmmméewdrﬁandi th the notor
(or othe |l ed device). .31 WD 2007/ 024 PCT/ US2006/ 032293 [ 0090]
Addi t | ondh F59m ity s Moipetaiedordi aqcsssdn gl ?Wshpggearﬂ@t&*&p»& e of

communi ¢t fgs c‘!ﬂptaﬁ'le%?fsé?fd%lgad?l% e x&m@h g@%ﬁﬂhﬁ@&h&l@m&m in various manners
not limted nerely to controlling t urrent s/ vol t ages/ power applied to
the notors/controlled devices, the drlve systens are capabl e of receiving,
storing and/or processing the information received fromthe

not or s/ cd6ut r oThedridesystemsofaiuimal sehgreinvhaiwelysdriatis canfigoredwad teceivent t o

t er m nal such as th er.minal s 24, 26. |ndeed, i.l e conventional drive
systens GPHERC 8%?@9&0 f&ﬁglr? INGHISE-tYPR CP@MARications gn Hfﬂvéfié Vira B¥¢Her devi ces

bei ng CQ&%&%I‘&%I tﬁéﬁ@bewéﬁfat iehét‘bh@ofﬁqe%bﬁ Bfe%,dbaCk is received by the drive
systens fromthe controlled devices, Sresent invention is intended to

enconpass "cl osed | oop" arrangenents |n mhlch the drive systens receive a
variety of types of feedback fromthe notors, controlled devices or

associ at g4l deyh cee SUEh JERANAEKwERRnd NGRS RlRcs ) I 0B plesidfiack. such

as that provided by 5586¢ E’lnange of

ot her si gpahtiorahaitusofithe dfioé gitehnl |y provide a variety of information to the
drive systemrelating to performance, faults, configuration, and other

characteristics of the notor or other controlled device. [0091] It is
specifically intended that the present invention not be limted to the

embodi ey ane vyt dAMmAO Whelelttle NI Dcaplble of BOIkASIBramE { [ d f or s

of those ‘enbodiments including portions of the enbodi ments and conbi nations
of el enmestogngfnd insmittieg txesntabldipregrams.as cone within the scope of the
followi ng clainms. 32 CLAIMS

19.  The drive system of claim 18, wherein the server is capable of transmitting binary
executables implemented by way at least one of a .NET Framework and a .NET Compact

Framework.

20.  The drive system of claim 18, wherein the server is capable of at least one of
storing and transmitting other information in addition to executable program information

and web page information.

21.  The drive system of claim 1, wherein files are transferred via the server onto an

internet-type communications medium through the use of an FTP protocol.

22.  The drive system of claim 1, wherein the server interacts with the drive to obtain
at least one of diagnostics information, setup information, motor configuration

information, and motor performance information.
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1. Adrive systemconprising: a first nodul e that operates as a server,
wherein the first nodule is at |east one of directly integrated with a
second nodule that operates as a drive and fully integrated to include the
drive, and wherein the drive is configured to control at |east one of a
current and a voltage that is applied to a notor so as to govern at | east
one operational behavior of the notor including a frequency of operation of
the notor. 2. The drive systemof claim1, wherein the server is a server
including at | east one of a web server (HTTP) and an FTP server that is
configured to engage in conmunications via an internet-type comunications
medium 3. The drive systemof claim2, wherein the internet-type

comuni cal3. onsTheaitiveRystem of vidins 1 Avhdreiasiie sener Bfcapdtde didodim@ticatiap té nt r anet ,
and anotqgr nedign1on whi ch arg connynicated si gnal s enpl oyi ng

i nt er net - 115 FEVeatdeast e afsPermangs BrRVidad duringrristontepsynportapealipn.st andar d. 4.
The drive : 1 i 1 i the first and
second n6:u&§%@§g§§uﬁgg§§péaPﬁgﬁpﬁ?ggﬁﬂﬁggﬁgxgﬂgFﬁhg@hgﬂ #ygﬁﬁgontrol devi ce
and t he detarmine achotedstiosf ouésr opermtieond control device. 5. The drive system
of claim4, wherein the first and second control devices are in direct
comuni cation with one another by way of at |east one of a dual port random
access nmenory device, a shared nmenory bus, and another shared bus. 6. The
drive sysiaem ofhecdrveRystem Whelakh N, Wieih tHesder@P hcRAEON ek Hiérahatdevi ces each
include at | east one of a central processing unit, a field progranmable gate
array, a capptephlFRsBIENE b PagRs\ntaan igigenektype cpmprupicatiensylinkdar receifthe dri ve

system Ofbﬂtg‘éam She rohE8E ik die first nodul e additionally includes at | east
one of a random access nenory device, a flash nenory device, and a dual port

random access nenory device. 8. The drive systemof claim4, wherein the
first nodul e includes an Ethernet port by which the first nodule is coupled
to an int t-Ltype. comuni cations medium 9. The.dfrive system.of claim8,
wher e n tH. {1 AT QUTLEM QGEPIT, orMPTgn HHRSe DAL 1 eSS PRRNAOTY The df i ve
syst em of with apfgfamMmhKiE Bgic EdneroR@CONd nodul e is anot her

26.  The drive system of claim 1, wherein the server and drive can be at least one of
configured together in a single coordinated operation, and upgraded together in a single

coordinated operation.

27.  The drive system of claim 1, wherein the drive system includes the second
module that operates as the drive, and wherein the first module is formed on a card that is

capable of being plugged into the second module.

28.  The drive system of claim 27, wherein the second module is capable of being
operated without the first module, as well as with a third module in place of the first

module.

29.  The drive system of claim 1, wherein the drive system includes the second

module that operates as the drive, wherein the first and second modules are at least one of
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m croprocessor nodule that controls firing of at |east one power

sem conduct or device capable of being coupled to a |oad. 11. The drive
systemof claiml1l, wherein the first nodule is fully integrated to include
the drive, and the first nodul e includes a single central processing unit
capable of performng both server-type operations and drive operations. 12.
The drive systemof claim1ll, wherein the first nodule is a m croprocessor
nodul e that controls firing of at |east one power sem conductor device
capabl e of being coupled to a load. 13. The drive systemof claiml,

wher ei n tpsitined witbipst shared hofivng, fierened on @acirtgleoticrovhipg andretiatedh widlih age AC

not or. 14, THe ggfrli ve s;é/ﬁtem of, claim1l, wherein the drive systemis for use
in cont r of$StAY Rpr inches ot ope anaghers hi gh vol tage AC motor, a | ow vol tage AC
notor, and a DC notor. 34 15. The drive systemof claim1, wherein the
server includes a web server, and wherein the first nodule stores or has
access to a plurality of web pages that the web server is capable of

sendi ng oMt o thdrivesysteneeomyrpangsommuni cati ons medi um 16. The drive system
of claim 15, wherein the web server is configured to receive at |east one
command of f ofa selv@r;iantler net -t ype conmuni cati ons nedi um provi ded via a user-
access termnal that received at |east one of the web pages. 17. The drive
system of cl aiafirk6driweher ein the command relates to at | east one of an
operational status of the drive system 18. The drive systemof claim1,
wher ei n the sexlgéinitte RaRabhdEtheldriaé akeeRsdsmmngicatfon wittosrnengotieel transmtting
execut abl e prograns. 19. The drive systemof claim 18, wherein the server is
capabl e of trapisddih thediveii§adnliguRdeE bértfol fiSedsPBhEERTuBdnndWRbI@Ee | €ast one
of a NET Framework and a. NET Conpact Franmework. 20. The drive system of

cl ai m 18, theitie ppplied the moganse @s fosgayersadh leastehe gperhidensd behawioppf thetnatomg and
transm ttii ATo Yol h I LancO”tr%ti on iog"t ddiott ir_on to executabl e program i nformation
and web p 31 PRfOraT IO, OBT M, v systemof claim1l, wherein files are
transferred via the server.ontq.an. internet-type co ni cations medi um
Lhrough t he USENGSHIn e Seyst 5 epahlept comymunigaling of st SUEPERPERE SX&#M 1, wher e n
t he ser vejnterit:BfRCoMnMnidatibMemediii ort recftttdian additional terminal; and

wherein the server is further capable of communicating at least one executable

program onto the internet-type communications medium.

31.  The drive system of claim 30, wherein the server and the drive are on first and
second modules, respectively, and wherein the first and second modules are directly

integrated with one another.

32.  The drive system of claim 30, wherein the server and the drive are fully integrated

on a single module having a single central processing unit.

33.  The drive system of claim 30, wherein the server and the drive are indirectly in

communication with one another.
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at | east one of diagnostics information, setup information, notor
configuration information, and notor performance information. 35 23. The
drive systemof claim1, wherein the server is capable of conmunicating to
the drive at |east one of conmands provided during a customer support
operation, conmands provided during a product support operation and
commands intended to determ ne characteristics of notor operation. 24. The
drive systemof claim1, wherein the server includes a web server that is
capable of transmtting web pages onto an internet-type conmunications |ink
for recei3pt Bhe dtivé satem oiwaimeifpwbererthe seaber i@8irecllénteigrated vathstnem of cl ai m

1, wherein th is in indirect icati i t h bl
ogi ¢ coftTTaRliie)gnd Wherel the adeelst molsts ipotbin comEbalcaoniar ver and

drive cagribemdtuleeast one of configured together in a single coordinated
operation, and upgraded together in a single coordinated operation. 27. The
drive systemof claiml1l, wherein the drive systemincludes the second

nodul e that operates as the drive, and wherein the first nodule is fornmed on

a card that i ' ' ~28. The
drive sy?’?1 em ?ﬂ‘ © §ﬁg?§45§e?%fvﬁa§*r“2?‘ h%grgglgg%%%é?eﬁo%@fl%q?gﬂg%sggg&éfeo 02'bei ng
oper at ed GONMNBBimddute dridrasdedivadd s@verasodudd.l as with a third nodule in place
of the first nodule. 29. The drive systemof claim1l, wherein the drive

system i ncl udes the second nodul e that operates as the drive, wherein the
first and second nodul es are at | east one of 36 positioned within a shared

housi ng, 3501 Matle QRvAsysteATbEcIaThCIS0 GMbRin tBE Sdaptdr WRidaR iNIhishe 2@SS than four
i nches of one another. 30. A drive systemconprising: a server; and a first

drive; wWSEMNMEmmsludee andwhemin th¢20-§OMM-Bmedils is eapableiof aeinmunigating one
anot her; _. rei.n th ive | igured to. control at |east one of a
current %%geg%ﬁéa mg%’%zvavtayf’ga%N'ngc?'gmgmﬁ%tfo&s I'QLS' as to govern at | east

one operational behavior of the notor

37.  The drive system of claim 36, wherein the 20-COMM-E module includes multiple
HTML pages that can be used to gather information about the 20-COMM-E module and
to configure the operation of the 20-COMM-E module, and wherein the 20-COMM-E
module also has the capability of sending an email message when a fault occurs with

respect to the drive module.

38.  The drive system of claim 37, wherein the server is in communication with the

drive by way of the internet-type communications medium.

39.  The drive system of claim 30, wherein the server is further capable of providing

information onto the internet-type communications medium via an FTP protocol.

40.  The drive system of claim 39, wherein files capable of being provided onto the

internet-type communications medium via the FTP protocol are listed in a first displayed
field.
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including a frequency of operation of the notor; wherein the server is
capabl e of communicating at | east one web page onto an internet-type
comuni cations nmedium for receipt by an additional termnal; and wherein
the server is further capable of comrunicating at | east one executabl e
programonto the internet-type conmuni cati ons medium 31. The drive system
of claim 30, wherein the server and the drive are on first and second

nodul es, respectively, and wherein the first and second nodul es are directly
integrated with one another. 32. The drive systemof claim 30, wherein the
server arfd.t hdhddrivesystem piitlhiyn 301tv~ehgreén@dser®cr incapiahlgl of proddinga fiesti ng a

| | t. 33 .The f cl 30, wh
he s er varerage B8 AR cominicns hédt i T RS oot one amot her

37 34. Thelectable Gemtst WhicRh uSdrabimidermindar@storde T af QLSS lev &l ait adhidet ¥
integrated with an ‘adapter nodule, and wherein the adapter nmodule is

i ndirectl 9V6|1n comuni cation with a drive nodule. 35. The drive system of
claim 34, wherein the adapter nodule is at | east one of a 20- COMM E nodul e
and a dedi cated server nodule. 36. The drive system of claim 35, wherein the
adapter nodul e includes the 20- COVW E nodul e, and wherein the 20- COMM E
nodul e i st2capdhedrioé sysd:mmuﬁélaiaﬂO;gﬁurthﬁtdsmpxﬁninghiemndrdme by way of a
CAN-DPI communi cations link. 37. Th i ve syst of claim 36, wherein the
20 COVM EORIHGTPh DA AR Shie s i et 2D g REesn CORENRadO o gt her

i nfor rratlcgﬂtr@pgglhrswﬂ%gomg% geﬂ&g%gpe@mgl to configure the operation of

t he 20- COWE nbdul e, and wherein the 20- E nodul e al so has the

capability of sending an email nessage vvhen a fault occurs with respect to
the drive nodule. 38. The drive systemof claim37, wherein the server is in

communi cagl on 4klhol N ol Eaibie Y Bl U8 hORSY BGhssyfe communi cat i ons

medi um 3 The rrve sys emo wherein ‘ver is further
L 0f of mat i

capebl e o o1 QgD LILARIEE MR EOAS e RO LRI RUIBAREZE O™, ..

nedi um vi a an PEM
capabl e aofittb@k aeive)whétdle theQitive id dmfighrell &&intrbl R Qe a8 OFHELTIaGRAkkMIRd AEdI UM Vi a

the FTP protocol are listed in a first displayed
voltage that is applied to a motor so as to govern at ast one operational behavior of the
motor including a frequency of operation of the motor;
sending a web page from the server onto an internet-type communications
medium for receipt by a terminal;
receiving a communication arriving from the terminal at the server off of the

internet-type communications medium.

44, The method of claim 43, wherein the communication is a request for information,

and further comprising:

transmitting information according to an FTP protocol onto the internet-type

communications medium in response to the communication.

45.  The method of claim 44, wherein the information concerns at least one of
diagnostics, fault, configuration, and performance information concerning operation of at

least one of the drive and the motor.
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field. 38 41. The drive systemof claim 30, wherein the server is capable of
providing a first web page onto the internet-type comruni cati ons nmedi um
that includes at | east one selectable itemby which a user can determ ne at
| east one of an access level and a filter level. 42. The drive system of
claim 30, further conprising a second drive in comrunication with the
server, wherein the first and second drives are configured for controlling
first and second | oad devices, respectively. 43. A nmethod of conmunicating
with a drive, the nethod conprising: providing a server that is at |east one
of direct4by i nthegnethediofntaimid4l, whetenx fdlgy eapatele oibeing plowiddd onte, thevher ei n t he

drive is .confiqur to coptrol at | east e of cyrrent a .voltage that
s opl 1 dites e SPp el At AR PP Brioof e HilsEhe TR ol Tor o

t he not ofeld.ncl udi ng a frequency of operation of the notor; sending a web
page fromthe server onto an internet-type comruni cati ons medium for
receipt by a termnal; receiving a communication arriving fromthe term nal
at the server off of the internet-type comunications medium 44. The

et nod ofael ab Mekonder it 4 FurBPEAYG Rl BN R BBKGHrhAr | nfor mat on.

and further conprising: transmtting informati oh acco to an FTP

pr ot ocol ioformati¢nefromttler seeter bytpodhe intemmattypeabimommicatidnsumedivmifeseoeiptebyt o t he
conmuni cathi gen. . 4?. The met hod of claim 44, wherein the information concerns
at | east Bh&EB?di agnostics, fault, configuration, and performance

i nformation concerning operation of at |east one of the drive and the
notor. 39 46. The nethod of claim44, wherein files capabl e of being

provided onto the internet-type conmmunications nediumvia the FTP protocol
are |istet$ in Ehefmethed of %m%?éwhenemetheiwehpagenn@luqi@tmwwpd@mwm furt her

conpri si %u&%ﬂ%ﬁﬁ%ﬁ?&?%&%’%& b %&@gi‘of‘}eﬁc{,‘ilgé#gxﬁﬂ,%@d B{hﬁﬂ&eﬁ&?ab?eeﬂiﬁ‘ﬁ?r onto the

internet-type co I'cations nmedi um erm na

49.  The method of claim 43, wherein the server at least one of receives data from the

drive, provides a command to the drive controller, and provides information to the drive.

50. The method of claim 43, wherein the communication relates to a user selection of
at least one of a home tab, an alarms tab, a display tab, a diagnostics tab, a setup tab, and

a utility tab.

51. The method of claim 43, wherein the communication relates to a user selection of
language, a user selection of at least one of an access level and a filter level, and a user

desire to view information located at another IP address.

52. The method of claim 51, wherein the communication relates to at least one of a
user selection of an access level from among a plurality of different levels, and a user

selection of one of a read only option and a read/write option.

53.  The method of claim 43, wherein the communication relates to a user selection of

at least one of a parameter group and a parameter type, and wherein the page includes
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48. The nethod of claim47, wherein the web page includes HTM. code intended
to cause the display of at |east one tab, button, field, hyperlink, and

ot her selectable item 49. The nethod of claim43, wherein the server at

| east one of receives data fromthe drive, provides a command to the drive
controller, and provides information to the drive. 50. The method of claim
43, wherein the communication relates to a user selection of at |east one
of a home tab, an alarns tab, a display tab, a diagnostics tab, a setup tab,
and a utility tab. 51. The nethod of claim43, wherein the conmmunication
rel ates tiasteuctisny infeati@tbicanseahe dibplagofy teastongDE b listgesitpatineddr gadupseast one
of an access |evel _.and a filter level, and a user desire to view

i nf or mat | B 3 lisHR8 efpadmelaAe: | P address. 52. The nethod of claim 51,
wherein the communication relates to at |east one of a wuser selection of an
access level fromanong a plurality of different |evels, and a user

sel ection of one of a read only option and a read/wite option. 53. The

met hod of54| aiThedssthadhefraddim $3hwhersinthe conmiminationl ralates ta duseruser sel ection of

at | east gne.of.. r ter grou d a parapeter.type erein the page
i ncl udes Si)ﬁmlﬁgaﬁor%t?g? ipgﬁgle?errltv glﬁ'&ea%dgv eEeénu{sg'g “feﬁg’agﬁ g‘ﬁﬁ‘g?g léliﬂlﬁ‘t ‘\:A(q%gast one of a
| i sting ohtepdedoioRbese tig 03tipg of @fididein Whsdhi aNGePépepificd peiatictcr YRIRS calbe The

nmet hod of claim53, wherein the comrunication relates to a user

speci fi camtesed-of a par anet er val ue, and wherein the web page includes HTM.
code intended to cause the listing of a field in which a user-specified
paraneter value can be entered. 55. An add-on conponent for inplenentation
inrelation to a drive that is configured to control at |east one of a
current a¥d a Amhddagecampinentfonpilénchtitonan radaton te @ daise that yeoefiguredit | east

one oper ati onal havi or .of th tor,. including.a frequency of operation of
the ot oP coptF sh{Fas SRE B BUTRIL R ELHUIAEE Tah = B HGaIR TGN H 507 80VEFD be
coupl ed tA lasttelopBifatibhd beldvi? of MR@R&bintlN&inEadkEyBencl B bpét@ForPofiRe ver, and
wherein when the nodule is coupled to the port, the server is directly

i nt egr at eHORftthe addeorgomponegomprgngdd- on conponent of claim 55, wherein the
nmodul e includes a PCMCI A card and al so includes a port by which the nodul e
can be coupl ech modueconiiguraddo be ppupledtompartiod diei dyive, wheteimrthe module

includes a server, and wherein when the module is coupled to the port, the server is

directly integrated with the drive.

56.  The add-on component of claim 55, wherein the module includes a PCMCIA card
and also includes a port by which the module can be coupled to an internet-type

communications medium.

57.  The add-on component of claim 55, wherein the server includes a first means for
processing, and further comprising a means for coupling the first means for processing

with a second means for processing within the drive.

58. A computer-readable medium embodying instructions for a processor to perform
a method of communicating with a drive that is configured to control at least one of a

current and a voltage that is applied to a motor so as to govern at least one operational
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57. The add-on conponent of claim55, wherein the server includes a first
nmeans for processing, and further conprising a neans for coupling the first
means for processing wth a second neans for processing within the drive.
58. A conputer-readabl e nmedi um enbodyi ng instructions for a processor to
perform a method of communicating with a drive that is configured to
control at |east one of a current and a voltage that is applied to a notor
so as to govern at | east one operational 41 behavior of the notor including
a frequency of eration of the notor, the nmethod conprisin sending a web
nb%n@omx% bo

page fro he metasinchydieg & frequeney ekaperajion of Gamaiok theinsiBod nedi um f or
recei pt bé/ rmnal; providing at | east one of an executabl e program and
i nf or mati on owi ng a FTP protocol fromthe server onto the internet-type

connunlcatlons d|u recei pt rm.na nd receivi a

cormunt cat | on SBPE 8 eh PRESTEHE VY sAiS ehiany REmetPRE OB

I nt er net - hydAEmFONMREEIHICHL  RARInAE Ptowiling #3east one of an executable program and
information following a FTP protocol from the server onto the internet-type
communications medium for receipt by the terminal; and receiving a communication

arriving from the terminal at the server off of the internet-type communications medium.
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