DISPLAY MODULE FOR TOOLLESS COUPLING WITH PROGRAMMABLE CONTROLLER
BACKGROUND [00011The invention relates generally to industrial automation and control systems,
such as those used in industrial and commercial settings.More particularly, embodiments of the
present invention relate to techniques for providing an attachable display module for industrial
automation devices and programmable controllers of such systems. 10002]Industrial automation and
control systems are known and are in use for controlling factory automation and the like. Such systems
typically include various components that cooperate to monitor and control a process and/or system
(e.g., a manufacturing process or a machine)l.:ééi)ro rammable controller or automation controller is

typically a central feature B Edntril Qs % Hésé bk EdHtrol system includes one or
more programmable logic controlid RS uhdte ith¥e, %“,Eﬁemiconductor power electronic

circuits, power supplies, motor starters, relays, and so forth to control features and actions throughout
an associated SKIEDIONprocess. In operation, a typical programmable logic controller examines a
series of inputs reflecting the status of a controlled process and changes outputs affecting control of

the processhey exam'%@eﬁﬁgg%ﬁg{é@gérﬁggaggﬁm%ﬁumgmw Al 2aleg signah from a

sensor and adjult an output to an actuator ing on a value of the signal and associated logic
programmediéh azmeisey ofethe iprograsinshbieEontriercie0os]ingany ppticaivisslashe or more

programmable, Ganieallets are pHlizgd R comsroldifereni-asReats 962 RIREERE ahSyelempiEor example,

a large process may be divided into multiple different process sections each of which may be
controlled BisR1g8FardidepieghdtTib R EBRFFSITE FeRiS e oh Y QEATHBIRY % G GRS S eiisht traffic

lights withirg%mem of traffic lights may each be controlled by a separate programmable controller.
Due to the large number of programmable controllers utilized in such

{0002] Industrial automation and control systems are known and are in use for
controlling factory automation and the like. Such systems typically include various
components that cooperate to monitor and control a process and/or system (e.g., a
manufacturing process or a machine). A programmable controller or automation
controller is typiceﬂly a central feature of a control system. For example, a typical control
system-includes one or more programmable logic controllers that coordinate with sensors,
semiconductor poWer electronic circuits, power supplies, motor starters, relays, and so
forth to control features and actions throughout an associated system or process. In
operation, a typical programmable fogic controller examines a series of inputs reflecting
the status of a controlled process and changes outputs affecting control of the process.
For example, a programmable logic controller may recetve an analog signal from a sensor
‘and adjust an output to an actuator depending on a value of the signal and associated

logic programmed in a memory of the programmable controller.

[0603] In many applications, one or more programmable controllers are utilized to
control different aspects of a process or system. For example, a large process may be
divided into multiple different process sections each of which may be controlled by a
separate programmabie controller. As another example, numerous different traffic lights
within a system of traffic lights may each be controlled by a separate programmable

controller. Due to the large number of programmable controllers utilized m such



applications, it may be desirable to limit the costs associated with such controllers by eliminating
certain features of each programmable controller. For example, programmable controllers without a
display are often utilized in such situations. This improves efficiency, especially when simple and low
costs programmable controllers are being utilized, because including a display is often expensive
relative to the overall costs of a programmable controller. However, this traditionally results in
inefficiencies associated with the inability to access and/or program the controllers in the field. Indeed,
in most traditional systems, a computer is required to access such systems in order to provide updates
and so forth. It is now recognized that it may be desirable to eliminate this requirement along with the
associated ielfeiersied amy dxpdemedBRIEMD S CRIP RIONif0BD4jAcsurtingntocders dnbodiment of

the presentpyention. an Apmatian.conyrollers pravided, The aulpmation confrolieringludes a

central processing unit configured to communicate via an input/output module with automation devices
of a proces§'€8rsnab byapEoigtsmationt codirsirar axdaffhailizedelnsishativtiepntrdiles includes a

retention fegtiyewnifariar fodorlassneeHRIBpith A detachable sispiav-And-memens medule.

Further, the automation controller includes a controller connector configured to communicatively
couple with A& pIdiFebiicestst Hichei e taditalon isprarermeniga idade stieritasthe
automationgfoatrelgransdbie deiashiable dismayeanehmamanRaiuleane coMAuMiGatvely coupled,
wherein the central(grz&i%sing nit is configured to transmit data for presentation on a display of the

detachable HiG5IAF ARATEMBRPIMBRIASEHT BOHRAG AR 16 e SHRSHB MG MBI Sfhd/or a data
entry featuria efidketdeigohable display andpnemaryemoddleondressthadetashablardisglayiand memory

module s communicalvely coupled fo the automalion conyaler, 19908lAccarding 19,0ne, embodiment
of the present invention, an automation controller systém is provided. Thé system Includes a

detachable tHispigyizardeniemogywiib thitessithaethind{fieibousingdaxhspiay disposed within the module
housing, a memory

BRIEF DESCRIPTION

[6664] According to one embodiment of the present invention, an automation
controller is provided. The automation controller includes a central processing unit
configured to communicate via an input/output module with automation devices of a
process controlled by the automation controller. Additionally, the automation controlier
includes a retention feature configured to toollessly couple with a detachable display and
memory module. Further, the automation controlier includes a controller connector
configured to communicatively couple with a display connector of the detachable display
and memory module such that the automation controller and the detachable display and
memory module are communicatively coupled, wherein the central processing unit is
configured to transmit data for presentation on a display of the detachable display and
memory module and configured to receive data from a memory and/or a data entry
feature of the detachable display and memory module when the detachable display and

memory module is communicatively coupled to the automation controller,

[B005] According to one embodiment of the present invention, an automation
controller system is provided. The system includes a detachable display and memory

moduie with a module housing, a display disposed within the module housing, a memory



disposed within the module housing, a first connector, and coupling features. The system also includes
an automation controller. The automation controller includes a.central processing unit configured to
communicate via an input/output module with automation devices of a process controlled by the
automation controller. Additionally, the automation controller includes a retention feature configured to
toollessly couple with the coupling features of the detachable display and memory module. Further, the
automation controller includes a second connector configured to communicatively couple with the first
connector of the detachable display and memory module such that the automation controller and the
detachable display and memory module are communicatively coupled, wherein the central processing

unit is configiiReacebwitns it Hadite hpraisentafiishconnedodisphyoPtie daaesabldusspien and

memory mogiyleangiconfiomieshiniraceive-daia from thesmemen:alibg.deiaaiakle disalay and
memory module when the detachable display and memory module is communicatively coupled to the
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the following _ scription Is read'with reference to the accompanying drawi in which like
characters repregettdikenpakterdhestighonittiheconfiwings ot data for presentation on the

display of the detachable display and memory module and configured to receive data
from the memory of the detachable display and memory module when the detachable

display and memory module is communicatively coupled to the automation controller.

[0006]  According to one embodiment of the present invention, a detachable display
and memory module is provided. The detachable display and memory module includes a
module housing, a display disposed within the module housing, and a memory disposed
within the module housing. Additionally, the detachable display and memory module
includes a display connector configured to communicatively couple with a controller
connector of an automation controller upon attachment of the detachable display and
memory module with the automation controller. Further, the detachable display and
memory module includes coupling features configured to toollessly couple with aspects

of a retention feature of the awtomation controller.

DRAWINGS

[0607]  These and other features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with reference
to the accompanying drawings in which like characters represent like parts throughout the

drawings, wherein:



[0O0081FIG. | is a schematic view of an industrial automation and control system in accordance with
aspects of the present technique. [0009]FIG. 2 is a schematic of an industrial automation device
integrated with a process in accordance with aspects of the present technique. [0010]FIG. 3 is a front
view of a programmable controller with an attached display module in accordance with aspects of the
present technique. [0011]FIG. 4 is a perspective view of a display module detached from a
programmable controller in accordance with aspects of the present technique.

[6008] FIG. 1 is a schematic view of an industrial automation and control system in

accordance with aspects of the present technique.

[0009]  FIG. 2 is a schematic of an industrial automation device integrated with a

process in accordance with aspects of the present technigue.

[6016] FIG. 3 is a front view of a programmable controller with an attached display

module in accordance with aspects of the present technique.

[0011] FIG. 4 is a perspective view of a display module detached from a

programmable controller in accordance with aspects of the present technique.

[0012]  FIG. 5 is a perspective view of a programmable controller without a display

module attached in accordance with aspects of the present technique.

10013] FIG. 6 is a perspective view of the back of the detached display module

illustrated in FIG. 4 in accordance with aspects of the present technique.

16014] FIG. 7 1s a perspective view of a blank cover or protective cover coupled with
a retention feature of a programmable controller to provide components of the
programmable controller with protection from the environment in accordance with

aspects of the present technique.

[0615] FIG. 8§ is a block diagram of a process in accordance with aspects of the

present technique.

DETAILED DESCRIPTION

[0016]  Itis now recognized that it is desirable to provide a programmable controller or
automation controller that does not include an integral display but that is capable of
coupling with a separate display and memory module. Specifically, it is now recognized
that it is desirable to provide a detachable display module that can be toollessly coupied

with an automation controller. In accordance with present embodiments, the detachable



[0012]FIG. 5 is a perspective view of a programmable controller without a display module attached in
accordance with aspects of the present technique. [0013]FIG. 6 is a perspective view of the back of
the detached display module illustrated in FIG. 4 in accordance with aspects of the present technique.
[0014]FIG. 7 is a perspective view of a blank cover or protective cover coupled with a retention feature
of a programmable controller to provide components of the programmable controller with protection
from the environment in accordance with aspects of the present technique. [00151FIG. 8 is a block
diagram of a process in accordance with aspects of the present technique.

display and memory module includes a display {(e.g., a liguid crystal display) with an

integral, non-transitory, machine-readable medium (e.g., a memory) capable of storing

logic and/or software upgrades. Further, the display and memory module includes

coupling features that facilitate toolless and communicative attachment to corresponding

programmable controllers of wvarious types (e.g., various different programmable

controller models). Accordingly, the same display and memory module may be utilized

to program and/or update numerous programmable controllers without requiring that each

programmable controller include its own display.

[0017] It is now recognized that providing an attachable and detachable display and
memory module eliminates certain inefficiencies in the field and in production of related
programmable controllers. For example, expenses associated with including a display on
one or more programmable controliers within a system are saved. Additionally, a
technician can readily program a controller using the display and/or memory of the
display and memory module without having to access the programmable controller using
a separate computer. Further, because the display and memory module can be coupled to
various different types of controllers (e.g., different programmable controller models), a
manufacturer can be more efficient. Specifically, for example, consider a manufacturer
that provides two different models of programmable controllers. Traditionally, each
model would include a version with a display and a version without a display.
Accordingly, the manufacturer would provide four different types of controllers (i.e.,
each of the two programmable controller models with and without a display). In
accordance with present embodiments, the two different models of programmable
controllers may be manufactured to utilize the same display and memory module,
Accordingly, rather than provide four different types of programmable controllers, the
manufacturer can provide two kinds of programmable controllers (i.e., a single version of
each programmable controller model without a display), wherein each model is capable
of coupling with a separately provided display and memory module. Thus, a customer

can simply order a desired number of programmable controller models without an



DETAILED DESCRIPTION [0016]It is now recognized that it is desirable to provide a programmable
controller or automation controller that does not include an integral display but that is capable of
coupling with a separate display and memory module. Specifically, it is now recognized that it is
desirable to provide a detachable display module that can be toollessly coupled with an automation
controller. In accordance with present embodiments, the detachable display and memory module
includes a display (e.g., a liquid crystal display) with an integral, non-transitory, machine-readable
medium (e.g., a memory) capable of storing logic and/or software upgrades. Further, the display and
memory module includes coupling features that facilitate toolless and communicative attachment to
correspondiriy praghiaptanahiesbanstaciiesd:of spinp asdypesoty. o ddr o diffibrent Phigeammable

controller mpdels), Acgrdingly-«the. same.display and memory module may be utilized to program

and/or update numerous programmable controllers without requiring that each programmable
controller inclgde its OWP display. [00171lt is now recognized that providing an attachable and
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programmable controller mo els%, a manufacturer can be more éfflClent.aSBem(ﬁcaﬁy, for ekxample,
consider a mieustfeston ehatistgroiddedawo differentmotielsofiprograimdialels, controbersiclraditionally,

each modeliiett kit KREARDAIE Bl sRimARtA MerFlamu oy AdisRa. ageorginaly. the

manufacturer would provide four different types of controllers (i.e., eac ne two programmable
controller nAGEISHitH G- Witssutm Widptaor embedionaain cehgifter praxsssxphisiibdilsrentsdhe two
different models of programmable controllers may be manufactured to utilize the same display and

memory mgdoie] Accurginglyioratenhthamwevidadorrdiferentiypeaof pragammaklecantrollers, the
manufacturer can}arovide two kings of [% oagg(ramma(\)ble controllers (i,.gH a singl%%ersion'of each

programma‘t:r)’lcéu(%torE rSHEPIROTR IR Sy Wi SrsMBasH W BTSSR BEBRSBREBY iing with a
separately priovickss digiaywedrmiénmiociutdre il eenthigssea lQustarmers can Suaphadidematdasired
number of R{fggzﬁqa[arllerzg%bcleﬁ %gigggzlllgrgtgn s%%ﬁlgswrggx% ctar?nng and/or control components are housed.

Example components in the unit may include relays, motor starters, and programmable

logic controllers (PLC), among others. The enclosure 12 may be suitable, for example,

for assembly of a motor control center or use with industrial, commercial, marine, or

other electrical systems. The enclosure 12 may be made of any suitable material, such as

heavy gage sheet metal, reinforced plastics, and so forth. In certain embodiments, the

enclosure 12 includes individual compartments or other structures that support the

electrical components.

[00626]  In the illustrated embodiment, the system 10 includes an industrial automation
device capable of performing industrial automation tasks. Specifically, in the Hustrated
embodiment, the industrial automation device is an automation controller or
programmable controller 14 including a detachable display and memory module 16 in
accordance with present techniques. The programmable controlier 14 is configured to
monitor and/or contro}l a machine or system, as represented by process 18. Specifically,

the programmable controller 14 includes an integral processor and memory configured to



integral display and share a single display and memory module among them. This can be more cost
efficient for the customer. 100181References in the specification to "one embodiment”, "an -

embodiment”, "an exemplary embodiment”, indicate that the embodiment described may include a
particular feature, structure, or characteristic, but every embodiment may not necessarily include the
particular feature, structure, or characteristic. Moreover, such phrases are not necessarily referring to
the same embodiment. Further, when a particular feature, structure, or characteristic is described in
connection with an embodiment, it is submitted that it is within the knowledge of one skilled in the art to
affect such feature, structure, or characteristic in connection with other embodiments whether or not
explicitly de¥eNd 2 IOITH eI ABWIRNtHRaGhRIngatariEcTafifigHirdhto macest, Yas@hematic of an

industrial a%ﬁ%@hﬁfﬁtﬁ@tﬁﬁéié%g%géﬂl@ESWM@P@MH%DJ&%@&%@Q%@%%&@ Hustrated.

The system 10 includes an enclosure 12, such as an electrical cabinet, in which electrica] components
such as moiiaHieg S ePeBriaLtBhipoREES IS hdubey ! Ehanaie tohpsheRtiFr RS ihit may

include relaygoraaior siaHeksbhadehpregrammakislogicreanisoliess Rlkallamany eibers dihe
enclosure 12 may be sujtable, for example, fo]reassem%f a motor contrgl center or use with
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embodiments, t enclostgre 12 |r%]c as |nd|V|dPaI cgmﬁ)artmentg or other %t?ucturie%ggag(fupport the

d
electrical coaﬁ%)an%}ﬁ s."[’(ﬁ 281 e I tPArEd @mBd iﬁgﬁt,}%ﬁog lsf?s m 10 hcIGHEE AN industrial

automationreeviggabgabknef performing industrial automation tasks. Specifically, in the illustrated
embodiment, the industrial automation device is an automation controller or programmable controller

14 includinqbo@fﬁtach%lelsrei%@maﬁg}msw%mqg% 18dNRASRIdRIR I RIgseMtdeRBNiques. The

programmable controller 14 is configured to monitor and/or control a machine or system, as
representedB)pBEEENY 8" paEifk AN PETES procfarmREBle cORtRINSESE4 it e SURPItBdral processor

and memony,a@itigarediifon, an oil refinery, a batch operation for making food items, a
mechanized assembly line, and so forth. Accordingly, the process 18 may comprise a
variety of operational components generally represented by reference numeral 20, such as
electric motors, valves, actuators, temperature elements, pressure components, or a
myriad of manufacturing, processing, material handling and other applications. Further,
the process 18 may comprise control and monitoring equipment for regulating process
variables through automation and/or observation. For example, the illustrated process 18
includes automation devices such as sensors 22 and actuators 24. The sensors 22 may
comprise any number of devices adapted to provide information regarding process
conditions, such as pressure and temperature sensors or discrete indicators. The actuators
24 may include any number of devices adapted to perform a mechanical action in
response to an input signal, such as automated valves. Some actuators 24 may also

provide input to the programmable controller 14, such as an actuator status.

10022}  As illustrated, these sensors 22 and actuators 24 are in communication with the
programmable controller 14 (e.g., a programmable logic controller (PLC) or monitoring
station). In one embodiment, the sensors 22 and actuators 24 may communicate with the
programmable controller 14 via one or more 1/0 modules 26 integral with or coupied to

the programmable controller 14. The /O modules 26 (e.g., I/O terminals and related



provide a process control function based on data received from the process via an input/output
feature. The programmable controller 14 may control the process 18 via an interface with components
of the process 18. It should be noted that such an interface in accordance with embodiments of the
present techniques may be facilitated by the use of certain network strategies. Indeed, an industry
standard network may be employed, such as DeviceNet, to enable data transfer. Such networks
permit the exchange of data in accordance with a predefined protocol, and may provide power for
operation of networked elements 100211The process 18 may take many forms and include devices for
accomplishing many different and varied purposes. For example, the process 18 may comprise a
compressofSERINIENEN Bty dinBajuhelch dbbranthFof makingrdadimrand reehaizdd assembly

line, and 5%@6&@@%@&0&{3@&%&@@@%&%@&8} A GRIRYIsE MarEah ORGIARALEOmRONeNts

generally represented by reference numeral 20, such as electric motors, valves, actuators,
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station). In divelensnddimsnty thedadndbrs 22 and actuators 24 may communicate with the
programmable controller 14 via one or more 1/O modules 26 integral with or coupled to the

programmafpigepntratierid nidae O maduiesire dewdd Wik taiminala.andrriatatktrmporents) may be

features of an 1/0 board and may transfer input and output signals between the programmable
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[0023]The oogrevmieb!2 6onrase Ber inté ghatkd mgthitheeprograreiwathleintsnfrotierté 4 pesociated
systems. The I/0 modules 26 may include input modules that receive signals from input
devices such as photo-sensors and proximity switches, output modules that use output
signals to energize relays or to start motiors, and bidirectional /O modules, such as
motion control modules which can direct motion devices and receive position or speed
feedback. In some embodiments, the I/O modules 26 may convert an analog signal from
a controlled machine to a digital signal that can be used by the programmable controller
14. Additionally, some of the I/O modules 26 may provide digital signals to digital VG
devices and receive digital signals from digital VO devices. Further, in some
embodiments, the I/O modules 26 that are used to control motion devices or process
control devices may include local microcomputing capability on the I/O module. In some
embodiments, data is communicated with remote modules over a common

communication link, or network, wherein modules on the network communicate via a



may be added or removed via expansion slots, bays or other suitable mechanism. For example, to add
functionality to the programmable controller 14, additional I/O modules 26 may be added, such as if
new sensors 22 or actuators 24 are added to control the machine, system, or process 16. These 1/0
modules 26 serve as an electrical interface to the programmable controller 14 and may be located
proximate or remote from the programmable controller 14 including in remote network interfaces to
associated systems. The 1/0 modules 26 may include input modules that receive signals from input
devices such as photo-sensors and proximity switches, output modules that use output signals to
energize relays or to start motors, and bidirectional 1/0O modules, such as motion control modules
which can GHESEeTA cHERMIRFEES TN BFPEsSlve NSt dRYFEIsE ST alwE RN FBMETStASotients, the

110 modules, 26, MRY-cARYBEANsA0RIAc-sianR! from amsaniteliedrmpehinesp, a:digitakaionaldhat can be

used by the programmable controller 14. Additionally, some of the 110 modules 26 may provide digital
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on the network communicate via a standard communications protocol. Many industrial controllers can
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tools (i.e., toollessly). Indeed, the detachable display module 16 may include integral coupling features
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module 16 ffaylwdmgnungzarerinformationdiepiae pfbgrarmmabléebdtrolidpad IFrdewsy 0a téehnician may

program theyprogrammahle canialles 1indbe dieldysing.the fetashenie dispiay Regpigil6. Further,

the memory 32 of the detachable display'module 16 may store logic, software upgrades, or other types

of code to fAETRELE haizRYB et 8f cPRtrtof Bhie STdgidnamericaptrone iRz EIGI2 is a

schematic Viﬁi@h%ﬁﬁli&%@é%h%!&%@ﬁ%%ﬁ%ﬂﬁlﬁ AhRieteg (S@.nggavssiﬁm pesess Wedinascordance
with present embodiments. Specifically, FIG. 2 illustrates a detachable display module 104, a
programma@)‘@]@éjnﬁeﬁ@ﬁﬂ% mgjgcommunicate information to the programmable controller 14.

Indeed, a technician may program the programmable controller 14 in the field using the
detachable display module 16. Further, the memory 32 of the detachable display module
16 may store logic, software upgrades, or other types of code to facilitate management or

control of the programmable controlier 14.

[0025] FIG. 2 is a schematic view of an industrial automation device 100 integrated
with a process 102 in accordance with present embodiments. Specifically, FIG. 2

‘illustrates a detachable display module 104, a programmable controller 106, and



automation devices 108 of the process 102. The detachable display module 104, which includes a
display 110, a memory 112, and a data entry pad 114, is detached from the programmable controller
106 in the illustrated embodiment. However, as schematically illustrated in FIG. 2, the detachable
display module 104 includes coupling features 116 that correspond to coupling features 118 of the
programmable controller 106 and enable attachment of the detachable display module 104 with the
programmable controller 106. Indeed, upon insertion of the detachable display module 104 into a
receptacle 120 of the programmable controller 106, the coupling features 116, 118 may engage with
one another to retain the detachable display module 104 in place relative to the programmable

controller 106.08gERNiRyARSM BB EbR dErreie KBuplihg detacireyel dispiny grisdadhitiedviviehout tools in
accordanceyitlypresgapiginpesiments[0R6] Viaroya Aiffereat jupes £ cpiing Jealiirenl 16, 118

may be utilized in accordance with present embodiments. For example, the coupling features 116, 118
may includ LSRR R ST iR ssstad fBPedEtatacHanry ispiagivBatte 104 into the

receptacle JRa@neithentexesiRagksieh thaispRexieasion @f ana.eédhegouplingdeaiures 116, 118

engages an opening in the corresponding couplin?_ feature 116, 118. Thus, toolless assembly of the

detachable GRAATTROALIE fo4RING (' TSk Lh A @ ashtranab ko M) el Se i &82smilarly, the

detachable gdisghajemnodiie d@4cimayehisgrinahectramthepragiaanabiesenisatieniotaeollessly.
Further, an)gh%fv rious different types e%e tion features be utilized inst receptacle

f f t
120, For eI ARG DG b R BTSSP B e R aP o et dhroller 106
may be configuradrtaideuplatwithr alkEceptaciaplitihefdetachalle, displayamedpled O4tanshso forth.

[00271The programmable controller,106.in¢ludes a,central processing unit.122 and a input/output
ponrd 124 Tk e Rl U R IS e e Do SR T
connectorsyoTitel cental prockssiggeamitt A2 inchudds amplhngryeaBicand @ pridcessdridd2 and it is

communicafiyely coupled to.a connector 136, configured ta communicatively couple with a connector

138 of the detachable display module 104. The connectors 136, 138 transmit information between the
programmable_controller 106 and the detachable display module 104. For example, the connectors

136, 138 mHP opet ALV G RAS STy TR AEHRLEET ddf ofh T Rl BRdcdssing unit
122 that hascebaigecviiaspet andatdRniesed. Vinthe gaia eny-atdd dantiransmitteg 49 the central

processing unjt 112 via the connectars 136, 138, The connectors 136, 138 may also fransmit data
from the mATBT A0 e e eSS ISR T4 ISR AR EBHR lr 106, such
as softwareintpdates;qaganiing dranjess andksadbrinilndesdnihe ofemeonyf k2 oaalihe configured

to receive daig, rom an external camputer and then transmisuch data e variaus different
programma fe" Controllers When the detachabie display module To4 sen aged with éach of the
various prodramriwiblesenteoilgps oSt aidigctiad lprd graaynmableleoriiollet 1186 waprivempablrammed in

th field by didnAIPANTIR JsEhician i e Coiactblb disniny Mokl A0fang gagsmiting t o

the programmable controller 106 via the connectors 136, 138. It should be noted that different types of

the connectsigched 138 rhaymiecsmpleapédl samcdbidanectoditissheseRuehsbodimartsararther, multiple
connectors iy e SpRlayedstch that gifferent connaeiarssRIMnicale diffeenilypas,ef

information. For example, a first connector may be dedicated to the display 110 and a second

connector B dEtiEatetl tiene GRtackh il adP 1A sEic F Y phfarsos i aikatenttditiectors may
be considened aapereninof-a SNYEpTONMACILIBAGIOISIAME I WALK I RSAES IBMBOGIIRENSS.

and so forth.

[0027}  The programmable controller 106 includes a central processing unit 122 and a
input/output board 124 that are coupled together via a communicative coupling 126 (e.g.,
wiring and/or connectors). The central processing unit 122 includes a memory 130 and a
processor 132 and it is communicatively coupled to a connector 136 configured to

communicatively couple with a connector 138 of the detachable display module 104,
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[0028]The input/output board 124 communicates with the automation devices 108 (e.g., sensors and
actuators) of the process 102. For example, the input/output board 124 may provide instructions to
certain actuators or engines of the process and receive data from certain sensors of the process 102.
Input received by the input/output board 124 from the process is transmitted to the central processing
unit 122 for analysis. Based on logic or programming stored in the memory 130, the central processing
unit may provide instructions to one or more of the automation devices 108 via the input/output board
124. In the illustrated embodiment, the input/output board 124 is integral with the programmable
controller 106. However, in some embodiments, the input/output board 124 may be separate from the
programmabl connestiers 166, [OReiEG: Bisradtont Moveof thprogeamnmable contediter] 200 with an

atiached displayiipofiia, 20 KBRECHIANGE Wil Pisentambodipants, s pragrarmnghle controler

200 illustrated in FIG. 3 represents one embodiment of the prdgrammable controller 106 illustrated in
FIG. 2, and $pPeRsisI &y madindheapsiiaxtiatenith Frcallssphosetis erereminsaisientoit th detachable

display module dR4 Himst@ieddd & Qard-dndha mfa%@&%@aeén%wgaem thel Rregrammaklg controller

200 includes a body 204 with attachment features 206 extending therefrom. The attachment features

206 are corfigHrePI Rt dlpIing thie SIBERRMAGe! 88ntrde FoBBSIRR H8uppbrg.g., a wall or

control cabigiet) thusthrdshe Rspoamanie, controlieningbudasinputipupuw denminals R0@avithin the
body 204 that are caggrgle of being coupled to automation devices (e.g., automation devices 108) to

facilitate coRTARHTUAADE GRRTRRH tHE praghathifiBIE eomigiey DEEANTTING £Nf086R R ices.
Indeed, thefingut/dutiedt tehmimala 208 Ntaynbe tegrd vithian inpetieutptst hoardisustieasthe

input/output boarge%24d_%F|(§. 2. F.urth%r tpaetgrogram ] &gle ct:ontroller 2 includﬁs a r%septacle in
an e

which the d?soﬁ)]i‘g)l/j madtile 2o %S@igﬁggeg? w‘(]:aohop Si;ng1 aturBS ST At & Igﬁ()gfgrsea’ Vith coupling

features 21thefdtiectispdadispled uie @iz, Het vidllcbgadiscussedachfuftber detailsoptogvah6@BB] The display
module 202 t lj isplay. 220, and a data entry pad.222. ,The display
%H%?}FHSE. ng, Mg%&%%%?é%g%%%@%%%@& 280 A8 Psrgggaenanéfd 248281

220, a memory (not shown € which are d within a body of the
display modilet@org magutofrmurdciewithahéprogramatediiebbordietley 200dvker tHe aigplay module

202 is commuinicatively: coHRledowitihiha-Rregrammas conirellena09.4s sisqussed ahgue with
regard to the programmable controller 106 and the detachable display module 104. The data entry pad

222 enable§anatt frhdiffge smgsefdbe spasrastovitietP S intie keispalepabimirsrd@fiing features
214 of the dispay-saaduls EQAmMich extend fromithe &9%&999@5%%%#@&0g@dl{l@h&%atures 212

of the programmable controller 200 to enable_toolless cou Iin? and decoupling of the display module
202 with reQb@?ﬂS HOLNESHRTS IFepupgicate different types of information. For example, a first

connector may be dedicated to the display 110 and a second connector may be dedicated
to the data entry pad 114, Such separate and dedicated connectors may be considered

components of a single connector in accordance with present embodiments.

[0028]  The input/output board 124 communicates with the automation devices 108
(e.g., sensors and actuators) of the process 102. For example, the input/output board 124
may provide instructions to certain actuators or engines of the process and receive data
from certain sensors of the process 102. Input received by the input/output board 124
from the process is transmitted to the central processing unit 122 for analysis. Based on
logic or programming stored in the memory 130, the central processing unit may provide
instructions to one or more of the automation devices 108 via the input/output board 124.
In the illustrated embodiment, the input/output board 124 is integral with the
programmable controller 106. However, in some embodiments, the input/output board

124 may be separate from the programmabie controller 106.
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100311As better illustrated in FIGS. 4 and 5, the coupling features 212, 214 include features that
slidably snap together. FIG. 4 includes a perspective view of the display module 202 detached from.
the programmable controller 200, and FIG. 5 includes a perspective view of the programmable
controller 200 without the display module 202 attached. Specifically, the coupling features 214 of the
display module 202 include elongate extensions 302 from a body 304 of the display module 202 with a
first angled crosspiece 306 and a second angled crosspiece 308 extending between the elongate
extensions 302. The coupling features 214 also include a tab 312 cantilevered from a distal end of
each coupling feature 214 that facilitates gripping the coupling features 214 by a user. The
programmal¥i@2€bntréiler 200 inditite s i e 8 pravecromiphls thentelsling Yeutilred 2trqhedgrated with

walls 404 ofitha-recapianie A92 i Snecifiealiv. thewoyrling: feathian2ha insiude analesharatrusions 408

from the walls 404 and indentations 410 around a lip of the receptacle 402 proximate a top of the

coupling fe&RiElst 20¢HlyeedetatlerA02 AsePitite R oHiBIa & Loigtre B Ebiimunicatively

counlefvvrith%@:ﬁﬁcm?ﬁmg 42%@&1%19 did.ilsmkaym@ﬂﬁlaﬁ%}ﬁ@gmmﬁdoa lﬁl%tfl@teahicm@%peripective
view of the back of the display module 202. In the illustrated embodiments of FIGS, 5 and 6, the
connector 4TBREIHRC AR e&h"f&%‘hﬁ%}“ﬁ%ﬂ #?Fé’lt%r‘i‘ﬁ 1&0‘%&1@6@5‘% Hiepift connector.
However, intethibsembd dimedis «iffere Hrgpas alislectianitl eobie dtorsdesay el employal to facilitate
communication between the programmahle controller 200 and the display module . [0032]As
indicated ag})?\e}%%[{ﬁgtcoﬁ% |ﬁe§ fggéu res ,nggeé-%é%% toﬁ%&%@éﬁ%ﬁ‘; g%%“ﬂ?éa%s‘%%m r?y of the
display modulé@@@fhttdfﬂqéiwﬁgmmble congrotten200 cdiiud)a Bthwidian canaedily transfer the
display modu 202 13 @ iflerent Programmaple;sonialien s desiiefinauhe waeliqols. While
various different types of coupling features 212, may be utilized in accordance with present
emb.odimeﬁ@mﬁ@fﬁI@Qﬁa@@@nﬁb@cﬁﬁd&n@%ﬁ]ﬂ&a@?@oﬁ@ﬁh@feétb@é”.gmpmtﬂwau@id@tb}y engage and
flex into a cqupled quentalighmaRGFifiRAlY.UtRY iserionat e disRiavmanul @z intp.the

receptacle 402 of the programmable controller 200, a bottom portion of the first angled crosspiece 306
engages a PSPLURTBPIT gataniliied Yrotusitis 208 mditRe dgisRly Misisaie 202 PIBGIBERES into the

receptacle 4Q9,ithe a0glgsapd E@PQW& %thﬁﬁ%h%ﬂgﬁ%q @§§Pi§§§1§%§ﬁt§hf 8pglled protrusion
408 cause the elongate extensions 302 to flex inward toward the display module 202 and away from

the wall 404 2RichiEnaplE8ther il Arprsatiranicdss 18pbusiidshipistersieltidshgled
protrusion 408 .dRpke tedist 2010 ledeipssidicsri3fisinaseadriierandied protnsiesidAinthe elongate
extensions 302 flex pack toward wall 404 caysing an upper. edge of the first angled crosspiece 306
to engage &Pﬁﬁ‘é%ff@wﬁ% 2/ ﬁ%ﬂﬁ?ﬁ% Galey fﬂgééﬁlueg%@’p?gt?ﬂgig’ﬁ T lgntfélg Ehfsitserves to
hold the diggtaywmodule 202 in place within the receptacle 402. Further, the second angled crosspiece
308 is angled to receive an upper portion of the angled protrusion 408. It should be noted that during

the procesyafiding faedisala i 20 o B EeasRiacienthe, CaNne OSRd b6 4 become

communicatively coupled such that data can be transmitted between the display module 202 and the

programmab ot erd882 Fdmedismie 22 Sottmsrectip Grabisharag) pend dhe ditietnfrisbithe display

module 2020 thaiprogrampiabieaanialleieQR withautseaiiiing foloeaheeRHlie Qiavagparate
memory component. In other embadiments, different coupling features may be empl%ed. For

example, tH8pRIGRAMMARIR coridir: 28b WGP itk disriBl ghrg eatiiedsHarBYtsaiHiate coupling.
[0033]The disiglax moduie: 203 Gamalgndesiaaliesshoexisagted fromdhe tecaptagiarddd. (i order to
initiate extraction of the display module 202 from the pragrammable controller 200, the coupling
features 213%?%%“&% ele?ﬁ‘%ﬁ@%?ﬂ3%%%“@5‘?@%@8&‘?&%%?@%@85@?}Ié]r%ﬂb& BeCH U8 may grip the
tabs 312 arm@pushithern tegethenawithieonamdrstiathamilsisychvidat the dlentjgibexd@hsidihs 302 flex
inward toward the displa ule 202. This flexint ses the first led crosspiece 306 to become
disengaged Wil Te SHad T SOt D, WD e et e B SHE R ey, the
display modtilé ¢an brislidabiyidiserijdget tromprtigeersvebtaciendoleDiihpextrabticmitess angled

crosspiece 308 I%IJQﬁ&&&&%%ﬁ%%geo%ftﬁi_%%f%g%ﬁ%&ﬁ%%?%ﬂ% d.1he ONNEEINS 446, 420 become
uncoupled, which severs communication betiveen the programmable controller 200 and the display
module 202. It should be noted that once the upper edge of the first angled crosspiece 306 is passed

the bottom edge of the angled
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protrusion 408, the coupling features 214 can be allowed to flex outwardly away from the display
module 202, which will cause the first angled crosspiece 306 to press against the angled protrusion
408 such that extraction of the display module 202 may be facilitated. [00341As indicated above, the
display module 202 may be utilized with various different programmable controllers, such as the
programmable controller 200. The display module 202 may be removed from one programmable
controller and attached to another programmable controller. This enables costs savings by enabling
the use of numerous programmable controllers that do not include the expense associated with an
integral display. However, when the display module 202 is not coupled to the controller 200, the

receptacle HPR gensrbjeasPedeticdna fisay bandntdBrapptasitppiieadle-thifrédmacle 402

open to thegepuiRnmeniidanlyesamrigcihapaynat bedasisrble taspllawdust,and $e tasinle accumulate
on the connector 416 or on inner com%onents of the programmable controller 200 exposed through

openings iftAde e dss. BRedottingySiAraBiiicernBBaliseAtY: iRt e didpRyfioliule 202 is

not being upilizedgrdhadpragrampablasentrliesafia protestivecaredrphiankoaarer&00 may be
utilized, as illustrated in FIG. 7. The blank cover 500 has coupling.features 502 that are essentially
dentical to B EtNBEFASEaEs BF PRI H GO TGS o0 S Bl e DI EBver 500 can
toollessly celgplenwitk e pre granirambiebodntboles 200 dindiipatiedsly teTeuple: ffom theled
programmable g:ontroljgg 20Q like the isgl?é/dmodulta; %O%O\?/h}eip égle bégggwcor\{et gOQO%na ethe
programma%f)es'f’c%%(i?o er aaréeggﬁplg gtoge%ﬁoesﬁpa% flgstrated h HG. ) fhe blank cover 500
provides a pxétestive belriefioetmadimfelmes dflithelpragramimalde ddhtrelisie20@dndithe surrounding
environmeny, S]F i I 600 | r e Wi SNt

em bodimenr&t@tgss.L gr%dp?g%%%s éé) § !g%?%lglggﬁgﬁ&%c%%%%%i?%%{Hy?n%%%%Ie Elh é’g%?g%[%sm mable

controller irbgccesetanBee witrersresehicernbooliieels nuwdidesat masmembrg & wiehdlsptaymiegiule is
communicagively.coypled with. g RIagramnakle qenUllel. i1 N8 PracRasRoR isiesstihag from the

perspective of the programmable controller and the display module. Specifically, the process 600
begins in biGekBE2MtHNEeeN g addrsptapiong A8 rv}/@dwélﬁnﬂ&‘h HrdgrariEene ddfitroller. For
example. blggk:£02 Mayindudedssalying aieading.elap fraiisRianimoau e preggptacle of a
programmable controller. Block 604 represents initiating contact between coupling features of the
display modtABPHIEE the e APHIAR BIROEBFRIISFH P ESURTHIR COIBRKBE iRy SRR Méssing
coupling featmieswof U displayimaeduissant the piograsmmeable eoniwllenhicgatheapsbevdisplay
module slides intq the receptacle such that one of the coupling features flexes to facilitate_passage
over the ol 8B G Eb GG B Her Stk b 1o AR G A BTHEor nd oy
module witlml éorinecionaishd F dgratunalitenckeniiotentedacilitatehcepmumicatidnidideen the
display module and.the programmable controller. For ex le, bl 606, may inclyde engaging a
comettor ot BRI HEHle v e i e o R e S o e I e Sy
module is stichteatarssitie prognamedbie tontvislie csuamthedtmedeimertcligverepaplingbie achieved
when the di m%ﬂg ;}pﬁi rgmmggg troller are attached. Block 608 represents toollessly
securing thg%ii&é%llay module aér?‘g? ie prograll‘r%ngnegble controller via the coupling features. Specifically,
after the coupling features have passed over one another during the sliding engagement of the
programmal I%s%%ntr@l%i“g%%aa%ﬁa@ﬁlm@%l%?%ﬁ%%ﬂép‘?@@%}ﬁgﬂ@ﬁﬁ@ #HE8lpling feature
that was prenibgishsdisplacsuiagkmae il edoesof thepeorplingfaatuesdkutone Bnather in the

directi f slidipg. t and h that . t d the di dul
Substantil KT TAEE rRAIGe 8 B ANNoh TG TR Mol o AURR ha e ONG Ratres

maintains engagdmentdkilke catinactbrsisucit thalsth&/displayimedilécan igpmiinicate:with the

programmable controlley.and prevenis the display. module from falli ut of the pregrammable
Contrallr, SIS BI0 1o e S R B, B SR S B LRI IE

programmabhbednteoliénchdeexarmbies l‘ﬂﬂ@t}k@l@%a%iméhﬂdéliﬂ&bmemgﬁgeo&ltﬁeﬁﬁﬁogl‘@n@mable
controller tr@&ﬁﬂ%ﬁ“@ﬁeﬂ%@%p@c?ﬁ% ! %Hr@%qq?eﬁfoﬂugp't‘ﬁ@"ﬁ@}%)l)ogi@lﬁ?etE@zpﬁﬁgr_ﬂ{Qmable

controller or information being received from a data entry feature of the display module into the
programmabferiagig difer of the programmable controller 200, a bottom portion of the first angled

crosspiece 306 engages a top portion of the angled protrusion 408. As the display



[0036]As will be appreciated by those skilled in the art, the above described implementations may be
appropriately scaled and/or reinforced based upeon the size of the automation controllers. The
techniques described above provide a technique for providing a single detachable display module for
multiple programmable controllers, thus providing substantial cost savings achieved by reduced
number of parts required for each programmable controller while providing similar functionality.
100371While only certain features of the invention have been illustrated and described herein, many
modifications and changes will occur to those skilled in the art. It is, therefore, to be understood that
the appended claims are intended to cover all such modifications and changes as fall within the true

spirit of the MRBHEGT2 ClomImSs |Ian drorssisslectifoles, awisprasihgositioning of the first

angled crosspiece 306 and the angled protrusion 408 cause the elongate extensions 302 to
flex inward toward the display module 202 and away from the wall 404, which enables
the first angled crosspiece 306 to pass completely over the angled protrusion 408. Once
the first angled crosspiece 306 is passed the angled protrusion 408, the elongate
extensions 302 flex back toward the wall 404 causing an upper edge of the first angled
crosspiece 306 to engage or interlock with a bottom edge of the angled protrusion 408.
This engagement serves to hold the display module 202 in place within the receptacle
402. Further, the second angled crosspiece 308 is angled to receive an upper portion of
the angled protrusion 408. It should be noted that during the process of sliding the
display module 202 into the receptacle, the connectors 416, 420 become
communicatively coupled such that data can be {ransmitted between the display module
202 and the programmable controller 200. For example, a software upgrade may be
transmitted from the display module 202 to the programmable controller 200 without
requiring a local computer or a separate memory component. In other embodiments,
different coupling features may be employed. For example, the programmable controller

200 may include coupling features that flex to facilitate coupling.

{0033] The display module 202 can also be toollessly extracted from the receptacle
402. In order to initiate extraction of the display module 202 from the programmable
controller 200, the coupling features 214 of the display module 202 are flexed toward
each other. For example, a user may grip the tabs 312 and push them together with one
or two hands such that the elongate extensions 302 flex inward toward the display
module 202. This flexing causes the first angled crosspiece 306 to become disengaged
with the angled protrusion 408. While the elongate extensions 302 are flexed inwardly,
the display module can be slidably disengaged from the receptacle 402, During
extraction, the angled crosspiece 306 slides over a face of the angled protrusion 408 and
the connectors 416, 420 become uncoupled, which severs communication between the
programmable controller 200 and the display module 202. It should be noted that once
the upper edge of the first angled crosspiece 306 is passed the bottom edge of the angled
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a central processing unit configured to communicate via an input/output module with automation
devices of a process controlled by the automation controller; a retention feature configured to
toollessly couple with a detachable display and memory module; and a controller connector
configured to communicatively couple with a display connector of the detachable display and memory
module such that the automation controller and the detachable display and memory module are
communicatively coupled, wherein the central processing unit is configured to transmit data for
presentation on a display of the detachable display and memory module and configured to receive
data from a memory and/or a data entry feature of the detachable display and memory module when

the detachabiédispraAPandnsenpbing isatiute 13 temmhaaitatioely Eeuplaavisiba aardaeatidie controller.
2. The automalian Gemtielen OhGRIMi CABPHRING e DY YRR OSINS press FoAilQ Adtomation

controller of claim 2, wherein the input/output module comprises an input/output board that is integral
with the cerftalesricsaising thifsuch thet sHEsiirBRbHsH Y&H@?@Fé’lg%ﬁ?&;’ Bvdlifatsd retention
feature comprises a receptacle configured to receive coupling features of the detachable display and
memory mddodj AS. ihtieaetomhationtioontirplley of alaim 2A)vheseitethelietdntiah feature comprises
a protrusion, genfigured.o.oule Wik arggeriagie,of e detachabls disRigv A0d g mapy module.

display moduie 202 may be removed from one programmable controller and attached to

another programmable controller. This enables costs savings by enabling the use of

numerous programmable controllers that do not include the expense associated with an

integral display. However, when the display module 202 is not coupled to the controller

200, the receptacle 402 is generally exposed and it may be undesirable to simply leave

the receptacle 402 open to the environment. For example, it may not be desirable to

allow dust and so forth to accumulate on the connector 416 or on inner components of the

programmable controller 200 exposed through 6penings in the receptacle 402.

Accordingly, in some embodiments, when the display module 202 is not being utilized on

the programmable controller 200, a protective cover or blank cover 500 may be utilized,

as illustrated in FIG. 7. The blank cover 500 has coupling features 502 that are

essentially identical to the coupling features 214 of the display module 202.

Accordingly, the blank cover 500 can toollessly couple with the programmable controller

200 and toollessly decouple from the programmable controller 200 like the display

moduie 202. When the blank cover 500 and the programmable controller 200 are

coupled together, as illustrated in FIG. 7, the blank cover 500 provides a protective

barrier between features of the programmable controller 200 and the surrounding

environment.

[6035] FIG. § is a block diagram of a process 600 in accordance with present
embodiments. The process 600 is directed to attaching a display module with a
programmable controller in accordance with present embodiments such that a memory of
the display module is communicatively coupled with the programmable controller. The

process 600 is described from the perspective of the programmabie controller and the
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6. The automation controller of claim 1, wherein the retention feature comprises a receptacle with
angled protrusions extending from each of at least two walls of the receptacle. 7. The automation
controller of claim 6, wherein each of the angled protrusions is configured to slidably engage with a -
respective flexible coupling feature of the detachable display and memory module such that the
flexible coupling features flex to pass over the respective angled protrusions and then flex back to
engage an edge of each angled protrusion to resist movement of the detachable display and memory
module away from engagement with the automation controller. 8. The automation controller of
claim 1, wherein the controller connector comprises a female pin connector or a male pin connector.
9. The autofiitieh BeftislleSopeiRslL, hariretheb8Britesier Sormhedidiidomiphigessdraus connection

componentgisylay 40d The:RHOMAIAR FROEILARLRINL Whesaln. the.cqniraller annestpr comprises

a first connection component configured to transmit data between a display and the automation
controller, d¥cAHdidsnirsetionscsnifrsiientcdsaniolre diip iPan gipiidm iR Be fvesshriast b ritry feature -

and the autpataicenirolistiaed a thiek connecirpcampananicontigtragddodansmidata between

Gtashabie HEUTSy AR fIBFGhy UL SO DG e AR & EBIa SRl withi e

module houstgimimenpesystigpasgdmwithimthe modidelRpusingpdule and the programmable
controller together as the display module slides into the receptacle such that one of the
coupling features flexes to facilitate passage over the corresponding coupling feature,
Block 606 represents coupling a connector of the display module with a connector of the
programmable controller to facilitate communication between the display module and the
programmable controller. For example, block 606 may include engaging a connector of
the display module with a connector of the programmable controller as the display
module is slid towards the programmable controller such that a communicative coupling
is achieved when the display module-and programmable controller are attached. Block
608 represents toollessly securing the display module and the programmable controller
via the coupling features. Specifically, after the coupling features have passed over one
another during the sliding engagement of the programmable controller and the display
module, block 608 may represent flexing the coupling feature that was previously
displaced back such that edges of the coupling features abut one another in the direction
~of sliding engagement and such that the programmable controller and the display module
are substantially held in place relative to one another. This interaction between the
coupling features maintains engagement of the connectors such that the display module
can communicate with the programmable controller and prevents the display module
from falling out of the programmable controller. Block 610 represents communicating
information between the display module and the programmable controller. For example,
block 610 may include the memory of the programmable confroller transmitting data
(e.g., a software upgrade or supplemental logic) to the programmable controller or
information being received from a data entry feature of the display module into the

programmable controller.
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a first connector; and coupling features; and an automation controller, comprising:. a central
processing unit configured to communicate via an input/output module with automation devices of a
process controlled by the automation controller; a retention feature configured to toollessly couple with
the coupling features of the detachable display and memory module; and a second connector
configured to communicatively couple with the first connector of the detachable display and memory
module such that the automation controller and the detachable display and memory module are
communicatively coupled, wherein the central processing unit is configured to transmit data for
presentation on the display of the detachable display and memory module and configured to receive

- data from tHB0dmorysofitte bietarprspitidisprayhasel fdiadrytmbauistwHin theveefsstidie display and

memory Mgy k¢ RisAHY abpeoHRIRM ta- Q) AHIAP ALAR RIS -upon Aé-sTR&BYRIem of claim
11, wherein the detachable display and memory module comprises a data entry feature.
automation controllers. ~ The technigues described above provide a téchnique for

providing a single detachable display module for multiple programmable controllers, thus
providing substantial cost savings achieved by reduced number of parts required for each

programmable confroller while providing similar functionality.

[0637]  While only certain features of the invention have been illustrated and described
herein, many modifications and changes will occur to those skilled in the art. K is,
therefore, to be understood that the appended claims are intended to cover all such

modifications and changes as fall within the true spirit of the invention.
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13. The system of claim 12, wherein the data entry feature comprises a touch screen component of

the display or a data entry pad. 14. The system of claim 11, wherein he memory module is
configured to receive data from an external computer. 15. The system of claim 11, wherein the
retention feature comprises a receptacle or a protrusion. 16. A detachable display and memory

module, comprising: a module housing; a display disposed within the module housing; a memory
disposed within the module housing;

CLAIMS:

1. An automation controller, comprising:

a central processing unit configured to communicate via an input/output module
with automation devices of a process controlled by the automation controller;

a retention feature configured to toollessly couple with a detachabie display and
memory module; and

a controller connector configured to communicatively couple with a display
connector of the detachable display and memory module such that the automation
controller and the detachable display and memory module are communicatively coupled,
wherein the central processing unit is configured to transmit data for presentation on a
display of the detachable display and memory module and configured to receive data
from a memory and/or a data entry feature of the detachable display and memory module
when the detachable display and memory module is communicatively coupled to the

automation controller.
2. The automation controller of claim 1, comprising the input/output module.

3. The automation controller of claim 2, wherein the input/output module

comprises an input/output board that is integral with the central processing unit.

4, The automation controller of claim 1, wherein the retention feature
comprises a receptacle configured to receive coupling features of the detachable display

and memory module.
3. The automation controller of claim I, wherein the retention feature

comprises a protrusion configured to couple with a receptacle of the detachable display

and memory module.
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a display connector configured to communicatively couple with a controller connector of an automation
controller upon attachment of the detachable display and memory module with the automation
controller; and coupling features configured to toollessly couple with aspects of a retention feature
of the automation controller. 17. The detachable display and memory module of claim 16,
comprising a data entry feature. 18. The detachable display and memory module of claim 17,
wherein the data entry feature comprises a touch screen. 19. The detachable display and
memory module of claim 16, wherein the memory is configured to communicate with the automation
controller via a dedicated component of the display connector. 20. The detachable display and
memory module ofclaim16, whersiathecoouplioy fdatimes domyriseeldngatecfiosibl&gxtensions from

the housingcsec{ig)ﬁgugea%gepﬁaeg YRAN-SPRAYRMERIWIRINEASPRLS 2hiRe FeleRtion.featuig and flex

back to abut edges of the aspects of the retention feature to hold the detachable display in place
relative to tRE tHBEEASAASIE controller.

7. The automation controlier of claim 6, wherein each of the angled
protrusions is configured to slidably engage with a respective flexible coupling feature of
the detachable display and memory module such that the flexible coupling features flex
to pass over the respective angled protrusions and then flex back to engage an edge of
each angled protrusion to resist movement of the detachable display and memory module

away from engagement with the automation controller.

8. The automation controller of claim 1, wherein the controller connector

comprises a female pin connector or a male pin connector.

9. The automation controller of claim 1, wherein the controller connector

comprises various connection components.

10. The automation controller of ciaim 1, wherein the controller connector
comprises a first connection component configured fo transmit data between a display
and the automation controller, a second connection component configured to transmit
data between a data entry feature and the automation controller, and a third connection
component configured to transmit data between an external memory and the automation

controller.

1. An automation controller system, comprising:
a detachable display and memory module, comprising:
a module housing;
a display disposed within the module housing;

a mefnory disposed within the moduie housing;



a first conpector; and
coupling features; and
an automation controller, comprising:.

a central processing unit configured to communicate via an input/output
module with automation devices of a process controlled by the
automation controller;

a retention feature configured to toollessly couple with the coupling
features of the detachable display and memory module; and

a second connector configured to communicatively couple with the first
connector of the detachable display and memory module such that
the automation controller and the detachable display and memory
module are communicatively coupled, wherein the central
processing unit is configured to transmit data for presentation on
the display of the detachable display and memory moduie and
configured to receive data from the memory of the detachable
display and memory module when the detachable display and
memory module is communicatively coupled to the automation

controlier,

12, The system of claim 11, wherein the detachable display and memory

module comprises a data entry feature.

13, The system of claim 12, wherein the data entry feature comprises a touch

screen component of the display or a data entry pad.

14, The system of claim 11, wherein the memory module is configured to

receive data from an external computer.
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15, The system of claim 11, wherein the retention feature comprises a

receptacle or a protrusion.

16. A detachable display and memory module, comprising:

a module housing;

a display disposed within the module housing;

a memory disposed within the module housing;

a display connector configured to communicatively couple with a
controller connector of an automation controller upon attachment of the
detachable display and memory module with the automation controller; and

coupling features configured to toollessly couple with aspects of a

retention feature of the automation controller.

17.  The detachable display and memory module of claim 16, comprising a

data entry feature.

18.  The detachable display and memory module of claim 17, wherein the data

entry feature comprises a touch screen.

19.  The detachabie display and memory module of claim 16, wherein the
memory is configured to communicate with the automation controller via a dedicated

component of the display connector.

20. The detachable display and memory module of claim 16, wherein the
coupling features comprise elongate flexible extensions from the housing configured to
bend upon engagement with the aspects of the retention feature and flex back to abut
edges of the aspects of the retention feature to hold the detachable display in place

relative to the automation controfler.
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