INTERLOCKING SYSTEM FOR SECURING A PRINTED CIRCUIT BOARD BACKGROUND [00011
The invention relates generally to printed circuit boards, such as those used in components of
industrial automation and control systems. More particularly, embodiments of the present invention
relate to techniques for securing a printed circuit board with a related device housing. [00021
Industrial automation and control systems are known and are in use for controlling factory automation
and the like. Such systems include various components such as programmable logic controllers,
semiconductor power electronic circuits, power supplies, motor starters, relays, and so forth that are
utilized to monitor and control a process/system. Typically, in operation, the programmable logic
controller examines dNEFIBS.O0KINNG ©YIBEHTY e Btaki{st O ENéoritdRel PRitess and changes
outputs affecting control of the controlledBRéGEEE BOBTBPIN general, components such as
programmable logic controllers, input/output modules, and the like often utilize one or more printed
circuit boarcﬁ é}@é{f{aélwese printed circuit boards include power modules which house electrical
resistorsa

. A . . . L
devices such’'a nd semiconductors, logic or customer interface circuit boards (e.g.,

motherboards) which house microprocessors or other logic devices for performing control functions,
and storagel${dapachior direntidsomias ndsictribuserchiageistoitckmrdeieds artiadirastturrent (DC)

power busses,Eagh Qf the YasiRusYREsAf iUt heatds pically, sUPPORR.companents and

conducting paths for accomplishing various functions in an associated completed devi‘ce.'[00041 In
traditional atHEIERETART BniEPaYstYRRLIGA AEY 49 Jeshm EBITbH Shtarivg erPESEdmitsHErs and

input/outputymedules incyde aaqmgtggugi[@uit board within a housing of the system component. The
printed circuit board is typically inserted within

[0002]  Industrial automation and control systems are known and are in use for
controlling factory automation and the like. Such systems include various components
such as programmable logic controliers, semiconductor power electronic circuits, power
supplies, motor starters, relays, and so forth that are utilized to monitor and control a
process/system. Typically, in operation, the programmabie logic controller examines a
series of inputs reflecting the status of a controlled process and changes outputs affecting

control of the controlled process.

10003}  In general, components such as programmable logic controllers, input/output
modules, and the like often utilize one or more printed circuit boards. Typically, these
printed circuit boards inciude power modules which house electrical devices such as
resistors and semiconductors, logic or customer interface circuit boards (e.g.
motherboards) which house microprocessors or other logic devices for performing
control functions, and storage or capacitor circuit boards which house charge storage
devices and direct current (IDC) power busses. Each of the various types of circuit boards
typically supports components and conducting paths for accomplishing various functions

In an associated completed device.

[0004] In traditional automation and control systems, various system components,
such as controllers and input/output modules include a printed circuit board within a
housing of the system component. The printed circuit board is typically inserted within

the housing during assembly of the system component. and may be removed for
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the housing during assembly of the system component, and may be removed for 1 maintenance or
the like. It is now recognized that traditional arrangements and configurations of features of a printed
circuit board and/or device housing can lead to damage to the housing based on actions taken during
insertion and/or removal of the printed circuit board. BRIEF DESCRIPTION [0005] According to one
embodiment of the present invention, an electronic component and housing interlocking system is
provided. The system includes a device housing configured to hold a printed circuit board. The printed
circuit board includes a projection from a side of the printed circuit board. The system also includes a
locking member having a tab coupled at a first end of the tab to a side wall of the device housing and
free at a secwntdesadcof thethabldich tHattheotbrisegnfiefrédtofdkiabyuetrngrstenndenhen the

printed circy hoaichis,aigintadhe devics aueing.anddhe Rioiectan i RUabRC agelnst the second

end of the tab. The tab includes an opening configured to receive the projection after being slid past
the second &PERICA thathpies b digagisarionsrintes civeiig hosrd Withid fhe B0ige Abling in a
locked positjiap:POP&liim@asgordance with another aspect, an electronic device system is provided.
The system includes a device housing and a printed circuit board within and extending along a length
of the device housing. The printed circuit board includes a first extension from a first edge of the
printed circ@ik poraro-arckarggcond extension from a second edge of the printed circuit board. The
system also includes a first locking member disposed on a first side wall and a second locking

ore confio 1] berd ShaL o Che A i 1 T i Sas o B ah e AL ety
[0007] In accordartss withrawetke maspedting mysthodopsetdring Bprntsancinslidboardevice

housing configured to hold a printed circuit board. The printed circuit board includes a

projection from a side of the printed circuit board. The system also includes a tocking

member having a tab coupled at a first end of the tab to a side wall of the device housing

and free at a second end of the tab such that the tab is configured to {lex about the first

end when the printed circuit board is slid into the device housing and the projection is

pushed against the second end of the tab. The tab includes an opening configured to

receive the projection after being slid past the second end such that the tab engages the

printed circuit board within the device housing in a locked position.

[0006]  In accordance with another aspect, an electronic device system is provided.
The system includes a device housing and a printed circuit board within and extending
along a length of the device housing. The printed circuit board includes a first extension
from a first edge of the printed circuit board and a second extension from a second edge
of the printed circuit board. The system also includes a first locking member disposed on
a first side wall and a second locking member disposed on a second side wall of the
device housing. The first and second locking members are configured to bend about one

end to engage with the first and second extensions, respectively.

{6007]  In accordance with another aspect, a method of securing a printed circuit board
to a device housing is provided. The method includes slidably inserting the printed
circuit board within the housing through an opening in a top of the housing and securing

an attachment feature cantilevered from a side of the printed circuit board with a tab
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to a device housing is provided. The method includes slidably inserting the printed circuit board within
the housing through an opening in a top of the housing and securing an attachment feature
cantilevered from a side of the printed circuit board with a tab 2 cantilevered from a side wall of the
device housing by flexing the tab out as a result of pressing the attachment feature against an upper
portion of the tab until the attachment feature slides past the upper portion and engages with an
opening in the tab. DRAWINGS [0008] 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, wetdivel®000iFiGideisval bigekdigianhthathill ustrites:antexamplansindustiialfautomation

and control system ipcluding a madule in accordance with aspects of the present ﬁic nique. [00101
FIG. 2 illustrates an .asser%cb%fgnpers6ggtf{$§1{}?ev%no¥%efrp&\%ﬁ%a?Pfrtl%cdéhté ‘gﬂ%ﬁ%gsa 6 el
monitoring/demitisl thdehutesbiRI@per [EoUd] MbGeRilvstrdatbsmnperemplahy configuration of a device
housing with a locking member for securing a printed circuit board to the device housing in
accordance with aspects of the present technique. [00121 FIG. 4 illustrates exemplary configuration of
a printed cireBitBHBR¥FNith an attachment feature for securing the printed circuit board to the device
housing in accordance with aspects of the present technique. [00131 FIG. 5 illustrates engagement of
the printed ¢ins) bodrekwitintherde fierubousing i) accatdanggwih mspecisofibenpiasent technique.
[00141 FIGbgcglrlrjlgt[)%E%? Sgggrgt%%e \Qf&lglg ?h!aofolﬂg%zrﬁg 8£t%i G%V(Ii(ﬁ:égcrhigggrllnl. \Il‘\étlg. ?Vri]th reference

to the accompanying drawings in which like characters represent like parts throughout the

drawings, wherein:

f[0005]  FIG. 1 is a block diagram that iliustrates an exempiary industrial automation
and control system including a module in accordance with aspects of the present

technique.

[0010]  FIG. 2 illustrates an assembled perspective view of an individual module such

as the monitoring/control module of FIG. 1.

[06011]  FIG. 3 illustrates an exemplary configuration of a device housing with a
locking member for securing a printed circuit board to the device housing in accordance

with aspects of the present technigue.

[0012]  FIG. 4 illustrates exemplary configuration of a printed circuit board with an
attachment feature for securing the printed circuit board to the device housing in

accordance with aspects of the present technique.

0013}  FIG. 5 illustrates engagement of the printed circuit board with the device

housing in accordance with aspects of the present technique.

[0014]  FIG. 6 illustrates engagement of a locking rib of a device housing with an
attachment feature of a lid of the module of FIG. 2 in accordance with aspects of the

present technique.



attachment feature of a lid of the module of FIG. 2 in accordance with aspects of the present
technique. 3 DETAILED DESCRIPTION [0015] It is now recognized that traditional automation and
control system modules that include a housing configured to receive a printed circuit board are
typically prone to damage to the housing as a result of removal and/or insertion of the printed circuit
board. Indeed, it is now recognized that the entire housing of a traditional system module is caused to
deform during insertion and removal of a printed circuit board, which leads to damage. Accordingly, as
discussed in detail below. embodiments of the present technique function to provide an interlocking
system for securing an electronic component, such as a printed circuit board of an electronic device,
within a devidel AdudingERatIneIieds a locking member configured to flex such that remaining portions
of the device housing remain substantially stable during insertion and/or removal of the electronic

componentygpiparticylas, 1he psesantiechniqHeipmidesdackios manibeis| contiguresiadiex open
during insertion and/or removal of a printed circuit bard, and o secure theé‘}){[;g%?lgycircuit board within

the device HRISIY I PraDErTRG HEETHSHEICSH ARG Y SUCH IO SRS ditfy Bperation of
such systeragmie 16 Raferenges wrthaetspeaificatioantd domecenohadime pint@incemhddiaent”. "an
exemplary %If?o iment", indicate thadt %Het rgbec])1 irg I’(l)tu g%sc(r)ipgdtrga%yoi&ﬁlud%a %‘(EHS eIa}r feature,
structure, o &iSFadteridhie’ BET W eMbodime i ma) HoE necd Gy Thcluds the patticliar feature,
structure, otahataotdeitic: Moneouessuchiphrasesaare ngtrinedessari\poeférnivigetolthidssame
embodiment, Further Wherd.a articular feature, - structure,,or. characteristic is cribed in connection
. er,when aparticulay featre, Sgyeiure, of Chalactelisi is.de din

with an emt()}ggll?ﬁant, itis su 11‘r?J1%r\tfe85t atitis Wltﬁln t ?é knO\{/)er‘dgreno cl)rr?gnsillfed ﬁ]etl'%ea?@ to affect
such featurgschtmgeturéyroticcharageridte ianconisdetbimgvitly teher ismisodinehtgiwisEdierar not
explicitly dec%‘?ﬂ{?&%m, such as a printed circuit board of an electronic device, within a device

housing that includes a locking member configured to flex such that remaining portions

of the device housing remain substantially stable during insertion and/or removal of the

electronic component. In particular, the present technique provides locking members

configured to flex open during insertion and/or removal of a printed circuit bard, and to

secure the printed circuit board within the device housing while preventing accidental

opening of such locking members during operation of such systems.

[0016] References in the specification to “one embodiment”, “an embodiment”, “an
exemplary embodiment”, indicate that the embodiment described may include a
particular feature, siructure, 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 i1s submitted
that it is within the knowledgé of one skilled in the art to affect such feature, structure, or

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

[6017] Turning now to the drawings and referring first to FIG. ! an exemplary
industrial automation and control system 10 is illustrated. The system 10 includes an
enclosure 12, such as an electrical cabinet, in which electrical components such as
monitoring and/or control components are housed. Example components in the unit may

inciude relays, motor starters, and programmable logic controllers (PLC), among others.
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[0017] Turning now to the drawings and referring first to FIG. | an exemplary industrial automation and
control system 10 is illustrated. The system 10 includes an enclosure 12, such as an electrical
cabinet, in which electrical components such as monitoring and/or control components are housed.
Example components in the unit may include relays, motor starters, and programmable logic
controllers (PLC), among others. 4 100181 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
compartmef#8idi oth€hsteuctores that mapr}mtsﬁhimbﬂecfdcadmphorfentssswﬂﬂls1olﬁ thediustrated

embOdlmené:Ol t%lsggg?m 1OUIQGC§'€1[%S]?d I'Ia O“nlgl {Q:tlré ! nmaorgn%leo%‘lo ?{' E‘q{]?b!l‘eg&n accordance with

present techniques and adapted {0 interface with components of & machine system7 rocess 16. It
should be nbredthisssiechlandntes faedsn aosordeshienmvttriembodinremsvofdhes phesemetathniques

may be faciliigied by fhawse af CestaiReork.SIRARAIsS | pERT (a0 indrsiy. standardnetwork may

be employed, such as DeviceNet, to enable data transfer. Such networks permit the exchange of data
in accordar%@Wléwmsm@}wlStamwa%ﬁ@m@rww@er@%ﬁiemmﬁn@mhetworked
elements. 100201 The process/system 16 may take many forms and include devices for
accomplishiieg igiany idiffies el ancledabed qlispase shd-ovsexamplentheigracassiBysiemdfranay
comprise a cogwgeﬁsor st%tf on, an oil refiner & batcht%) {eratlon for making food i d,ems mechanized
assembly liNE, and S6'1 3cgb?acor(flanfﬁe pro SSEk syes amie® ?Hgy %’rﬁ’g fRdng 3?%%‘]/1 1I‘operatlonal
componentsagamerally mépnesehmwsbymﬁ@recm Itunmedtal 8 lsuchedsieleatric motorsavalves,
actuators, tGMRERAIG, IeMENIS LGRS SRR R A I A O AN AR TR oge 55
material hand(flng and ot

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.

[0620] The process/system 16 may take many forms and include devices for
accomplishing many different and varied purposes. For example, the process/system 16
may comprise a compressor station, an oi] refinery, a batch operation for making food
items, a mechanized assembly line, and so forth. Accordingly, the process/system 16
may comprise a variety of operational components generally represented by reference
numeral 18, such as electric motors, valves, actuators, temperature elements, pressure
sensors, or a myriad of manufacturing, processing, material handling and other

applications.

[6621]  Further, the process/system 16 may comprise control and monitoring
equipment for regulating process variables through automation and/or observation. For
exampie, the illustrated process/system 16 comprises sensors 20 and actuators 22. The
sensors 20 may comprise any number of devices adapted to provide information
regarding process conditions. The actuators 22 may include any number of devices

adapted to perform a mechanical action in response to an input signal.
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applications. 100211 Further, the process/system 16 may comprise control and monitoring equipment
for regulating process variables through automation and/or observation. For example, the illustrated
process/system 16 comprises sensors 20 and actuators 22. The sensors 20 may comprise any
number of devices adapted to provide information regarding process conditions. The actuators 22
may include any number of devices adapted to perform a mechanical action in response to an input
signal. [0022] As illustrated, these sensors 20 and actuators 22 are in communication with the
monitoring/control module 14 (e.g., a programmable logic controller). In one embodiment, the sensors
20 and actuators 22 may communicate with the monitoring/control module 14 via one or more 1/0
modules 24{86iiled fo thiesmasnitdring/cortme | 2 oddiked4tcThell Ao imodutes R4 ariay ahsher input and

output signals betyeen the manitoring/coptrol module 14 n the controlled process/system 16.
[0023] In certain e_m%ogﬁr{ents, (t)ﬁ{esee devi eé‘“s"(seén%c? 50 angcgléa?ﬁ’fé%orcso ?ﬁ?fgﬁr y be Tutilized to
operate prog@gsdEmdpmehe. Ineieseds thiy mayg bacttilized Wahimprocessioopsithavidke mhonitored and

controlled by the RIocesHRySERuHE: PUChiR RIRCess Iagp may he,qelvaled hased on prgeess inputs

(e.g., input from a sensor 20) or direct o§erator input received through a user interface device 26.

[0024] The PoOrHRsE e PP AR iHtedritddhimpriHes cortroy Frniringe eldce it Beiay be added

or removedpday8XPanRsia BiRtss Rays A-AthelSutakienmeshianism.HaLexample qto add functionality
to the control/monitoring device 14, additional /0O modules 24 may be added, such as if new sensors

20 or actuat(@b? 2 arT adgted to cgg&rol the process/system 16. '{{ es% /O modur%gihserVE as an
erfa e |

electrical in e to (& TORtrSller"ana %Saf] SEISCAIET proXimate’ oP feATBid ¢ &¢ontroller

including rewibteed etwptkatinperfasesdaimssocidtedsy shemsiaf062 b} iihe! Kaimopdes2danay include
Input mOd“'z%%t”a‘;%tzﬁ%%%b‘ﬁ%ds%’&aéérf{l%’ﬁ‘eﬁ"%%e process/system 16. Such a process loop may be
activated based on process inputs (e.g., input from a sensor 20} or direct operator input

received through a user interface device 26.

[0624]  The /O modules 24 may be integrated with the control/monitoring device 14,
or may be added or removed via expansion slots, bays or other suitable mechanism. For
example, to add functionality to the control/monitoring device 14, additional I/O modules
24 may be added, such as if new sensors 20 or actuators 22 are added to contro} the
process/system 16. These [/O moduies serve as an electrical interface to the controller
and may be located proximate or remote from the controlier inciuding remote network

interfaces to associated systenis.

(0025}  The I/O modules 24 may include input modules that receive signals from input
devices such as photo-sensors and proximity switches, output modules that use output
signais to energize relays or to start motors, and bidirectional /O modules, such as
motion control modules which can direct motion devices and receive position or speed
feedback. In some embodiments, the I/O modules 24 may convert between AC and DC
anaiog signals used by devices on a controlled machine or process and +5-volt DC logic
signals used by the controller. Additionally, some of the I/O modules 24 may provide
digital signais to digital /O devices and receive digital signals from digital /O devices.

Further, in some embodiments, the /0 modules 24 that are used to control motion



devices such as photo-sensors and proximity switches, output modules that use output signals to
energize relays or to start motors, and bidirectional I/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 24 may convert between AC and DC analog signals used by devices on a controlled
machine or process and 5-volt DC logic signals used by the controller. Additionally, some of the 1/0
modules 24 may provide digital signals to digital I/O devices and receive digital signals from digital 1/0
devices. Further, in some embodiments, the I/O modules 24 that are used to control motion 6 devices
or process control devices may include local microcomputing capability on the 1/0 module 24. [00261
In some emisothinentsrehess/ratiod dked 24 may belldedtsd imaose poxingitganabdipotiohof the
control equipment;,and away from the remainder of the controller. Data is communicated with remote
modules over a common communication link, or network, wherein modules on the network
communicate via a standardcq%(])gé@unications g)roto ol. Many industrial controllers can communicate

via network 2¥éftholodie©'2s EiRBIh &R .,‘?@é‘é@o&‘?é}*%‘?ﬁliﬁf’%ﬁﬁﬁ? EIRS RSB Snd so forth),

ControlNet,idDeyiceNetodipthefimatwarlppratocnls frayundationdieldbusdHb and tasi&thernet)
Modbus TCS Profibus? and als co?or%nunicatet pigher level comiputin%%ﬁstems 0027] In the

illustrated emBodinteRt THECS e 4 0 AREaS nER TS 2 dR play o LI PETRR 7Y olr"ifhé’rr display.

The displayn28riskonfiguiecitoddisplay thatpeipakameters sachvias:oparatidgparametaisof the
process/syste : erature. and pressures sensed by .the sensor X 0,.position information of the
Dettors 2B g T B e R T o e
monitoring/&sretimigedile k4 a¥ the Tpuifdutpimbdhigserdlinclodesa device Kausingiaonfigured to

hold printed LireyitREAIAS AL RQUSELMICIRRIASEFSARATANELIBIE (1 and Fast Ethernet)

Modbus TCP, Profibus) and also communicate to higher level computing systems

[0027]  In the illustrated embediment, the system 10 also includes a display 28 such as
an LCD or other display. The display 28 is configured to display output parameters such
as operating parameters of the process/system [0, temperature and pressures sensed by

the sensors 20, position information of the actuators 22 and so forth.

[0628] In the illustrated embodiment, the individual modules such as the
monitoring/control module 14 and the input/output modules 24 include a device housing
configured tc hold printed circuit boards that house microprocessors or other logic
devices configured to perform control and other desired functions. The printed circuit
board is secured to the device housing using an interlocking system in accordance with
present techniques. In particular, the interlocking system includes a plurality of locking
members coupled to the device housing of the monitoring/control modules that engage
with a corresponding attachment feature disposed on the printed circuit board as will be

described below with reference to FIGS. 2-6.

(06291  FIG. 2 illustrates an assembled perspective view of an individual module 4¢
such as the monitoring/control module 14 of FIG. . As illustrated, the module 40
includes a device housing 42 configured to hold a printed circuit board 44 (e.g., 2

motherboard). The printed circuit board 44 may include electrical devices such as



devices configured to perform control and other desired functions. The printed circuit board is secured
to the device housing using an interlocking system in accordance with present techniques. In
particular, the interlocking system includes a plurality of locking members coupled to the device
housing of the monitoring/control modules that engage with a corresponding attachment feature
disposed on the printed circuit board as will be described below with reference to FIGS. 2-6. [0029]
FIG. 2 illustrates an assembled perspective view of an individual module 40 such as the
monitoring/control module 14 of FIG. 1. As illustrated, the module 40 includes a device housing 42
configured to hold a printed circuit board 44 (e.g., a motherboard). The printed circuit board 44 may
include elecdtiEaPEetides BURIPHECTP Fe SISt an@ s eraiapled ibtopsinmgrthieru fobesxdmplaane printed

circuit boargh 43y RCANdRRgicAEUSe e acRICIrgUIEROAER IMRICh 6 ludE, iGFoprReessors or

other logic devices for performing control and/or monitoring functions. The printed circuit board 44
may includd°gedfivéedd o BFTEUTE th 6 Priitte tP SR U DY Erdng4fUnRdoss nnERS P RECh ATTIFed to

facilitate signakdransmissiondeivesn-electicsl compenanieotiheinmestidla40Truehasgcamponents
on the printed circuit board 44 and a removable terminal block 46, and to facilitate securing of the

printed circtiit BEHIEA WRhIAHIE GeHier nB ALY 0530 As SRtk GOmRORREEURY 48%lso
includes one@iuieore lockiag members4s teupladavitic(e Godarmeshon, eifached termehintegral with)

a side wall f the deyice hausing 42. ThOe lacking member 48 is copfigured to engage with a
correspondl?r]ﬁ)g)l&at%1 Cﬁﬁﬁ\{em ég{ IF&e afgﬁﬁla’i](fafédtﬁ?/ ?’é?éth]nEchﬂ}nsﬁ’é’?éﬂ;J% Sf thie [ﬁ’%t@%‘gﬁcuit board
44. Indeedhinging Histrated embodiment, the printed circuit board 44 is disposed within the device
housing 42 and the attachment feature 52 is extending from the printed circuit board 44 into an

opening Wit[?i@s‘iﬁ}e '%‘é@@u@i‘%‘i@@?&é@néﬂlﬁe‘%kﬂ% MRMBL %18+ more locking members 48

coupled with (e.g., formed on, attached to, or integral with) a side wall 50 of the device
housing 42. The locking member 48 is configured to engage with a corresponding
attachment feature, as indicated by reference numeral 52, of the printed circuit board 44.
Indeed, in the illustrated embodiment, the printed circuit board 44 is disposed within the
device housing 42 and the attachment feature 52 is extending from the printed circuit
board 44 into an opening within the locking member 48. The locking member 48 is
formed of a flexible material and is configured to bend about one end upon insertion of
the printed circuit board 44 to engage with the attachment feature 52 of the printed circuit
board. For example, the locking member 48 may flex about the end of the locking
member 48 that is directly coupled to the side wall 50 when the other end of the locking
member 48 is pushed by the attachment feature 52 upon insertion of the printed circuit
board 44 into the device housing 42. The locking member 48 may flex back into place

once the attachment feature 52 engages the opening in the locking member 48,

(00311  As illustrated, the attachment feature 52 is cantilevered from a body of the
printed circuit board 44 and may have different shapes to facilitate engagement with the
locking member 48. For example, an edge of the attachment feature 52 may be sloped
such that insertion of the printed circuit board 44 mto the housing 42 causes the
attachment feature 52 to gradually push the locking member 48 further out until the

attachment feature 52 slides into an opening in the locking member 48. Similarly, the



formed of a flexible material and is configured to bend about one end upon insertion of the printed
circuit board 44 to engage with the attachment feature 52 of the printed circuit board. For example,
the locking member 48 may flex about the end of the locking member 48 that is directly coupled to the
side wall 50 when the other end of the locking member 48 is pushed by the attachment feature 52
upon insertion of the printed circuit board 44 into the device housing 42. The locking member 48 may
flex back into place once the attachment feature 52 engages the opening in the locking member 48.
[00311 As illustrated, the attachment feature 52 is cantilevered from a body of the printed circuit board
44 and may have different shapes to facilitate engagement with the locking member 48. For example,
an edge of thekaismbeit féanatelsiusmyiersiépeapsuls il aseion of faelwittderkintuit board 44

into the hoygipg, 49 GRUSES theaAlasimentisatate $2,e.grapkalleRusRIOG IoGKing mgmher 48 further

out until the attachment feature 52 slides into an opening in the locking member 48. Similarly, the 8
locking meBEI A8 4Ry brislersifrarerelihped S sgerater i scfadhice foeki Bhgagement

with the attaghmentfeatureadn FalaxamplesaskessiseationRf fhe locking. mambeari4d may be sloped
or angled such that the cross-section gets thicker towards the E{?int where the locking. member 48

couples witH'te&thé WAIPEY,. FhRBURE ERTARILY A ISERRY ITEMBEIE4BFhEG Be SaBRShtially
straight andife@leping mayhenmsmihe imearcisufacerafithadoekingenne mberdéhsisah i facilitates
sliding of tr:; atifacpmgnt featut{a SZﬁgng’t e inner Eurf e of the Iockin}%r‘%ember 48.upon insertion
of the print &&Q&ﬂt oaPd iRtS the Yevic B%iﬂg[ {.ﬂ[ é@f%ﬁlﬁﬁgﬂnt § %Efﬁlbter%é}ﬁ & 48 may
include difféxent sinapes Gfvopaningsg dfid/or indentations configured to receive or engage the
attachment feature 52. In certain exemplary embodiments, the module 40 includes additional locking

(Trﬁ [)nobdei::ecnﬂssmlaﬂd O A OPRASTISRiRE Wilhed: Ol ihe devics DouRRg 47 FYFReHRRMes
and/or indentations configured to receive or engage the attachment feature 52. In certain
exemplary embodiments, the module 40 includes additional locking members coupled on
an opposite side wall 54 of the device housing 42. Further, in some embodiments, a
plurality of such tocking members 48 may be disposed on the side walls of the device

housing 42, each of such locking members 48 being configured to engage with a

corresponding attachment feature 52 of the printed circuit board 44.

[0033] The module 40 also inciudes a lid 56. The Lid 56 may be removed, as
illustrated in FIG. 3, to create an opening in the top of the device housing 42 to receive
the printed circuit board 44 and the connector. The lid 56 is configured to couple with
the device housing 42 such that the lid 56 and the device housing 42 enclose the printed
circuit board 44 when positioned within the device housing 42. In this exemplary
embodiment, the device housing 42 also includes locking ribs to prevent accidental

opening of the locking members 48, as will be described below with reference to FIG. 3.

[0034]  FIGS. 3 and 4 illustrate exemplary configurations of the device housing 42 and
the printed circuit board 44 with the locking member 48 and the corresponding
attachment feature 52, respectively, for securing the printed circuit board 44 to the device
housing 42. As can be seen, the device housing 42 includes a cavity 60 formed by four

side walls generally represented by reference numerals 50, 54, 62 and 64 and a base 66,



plurality of such locking members 48 may be disposed on the side walls of the device housing 42,
each of such locking members 48 being configured to engage with a corresponding attachment
feature 52 of the printed circuit board 44. [00331 The module 40 also includes a lid 56. The lid 56 may
be removed, as illustrated in FIG. 3, to create an opening in the top of the device housing 42 to
receive the printed circuit board 44 and the connector. The lid 56 is configured to couple with the
device housing 42 such that the lid 56 and the device housing 42 enclose the printed circuit board 44
when positioned within the device housing 42. In this exemplary embodiment, the device housing 42
also includes locking ribs to prevent accidental opening of the locking members 48, as will be
described bEMWEity referersesfiewd (8. slideBy1rRaes Sandistifusirate dxerpienacdefigurations of
the device hausing ﬁl,goqﬂgcngﬁ?mmted circuit board 44 with the locking member 48 and the
corresponding attachment feature 52, respectively, for securing the printed circuit board 44 to the

device housing.42. As can be seep, the device housing 42 includes a cavity 60 formed by four side
walls generﬁiﬁg?éprgéﬁ@é%ﬁggfﬁ ﬂggtﬁ%ﬁﬁbcﬁﬁfsggﬁf%%?&?ﬁﬁaséﬂeaﬁai ‘615%?8%?”15 The cavity 60
is configureditislidalolcreceisi:thiepiinted:ciideit badrthd 4ratdenst-gparbalydinth the cavity 60. [0035]

As |IIustrateéjm£%8ig]n]n%e circuit board 44 mgludetsfégfuaet hmeggfe%}yre 52, which.in Iléges a

. . 1%, the projection or attachmertt ] abricated ang attac .
projection from a side %‘8 of}glznel prln?edrcwcwf oar . In Cera’r\élln mbocilmen S, the projection or

attach menttﬁeahare@ztmia_y%b Lmiegfaﬂpri@dtedimahaaa‘é&swgto thesy bﬂhata@@ihkir@aﬂiag{hes_ive ora
fastener, amangaiher siiRblp, cauRlngiachniges I edistea!sd eRadiment e prgjection 52

includes an extension of a substrate 70 of the printed circuit board 44. location of the projection
52 on the phAtEdiréuRbbararddemaide haged Hhor tdewsirespuridingrivestion of thetiocking

member 48&&1@1@6@1@\55@%9&351'3%4% be based upon the corresponding location of the locking

member 48 on the device housing 42,

[0036] In this exemplary embodiment, the projection 52 has a t{apered edge.
Specifically, the edge of the projection 52 that contacts the locking member 48 upon
insertion of the printed circuit board 44 into the device housing 42 is angied up and away
from the main body of the printed circuit board 44. This enables the projection 52 to
gradually engage and cause the locking member 48 to fiex during insertion of the printed
circuit board 44 into the device housing 42. In other embodiments, the projection 52 may
be squared, rounded, angled, or some combination thereof. Further, the opposite edge of
the projection 52 may be shaped to facilitate removal of the printed circuit board 55, The
shape and size of the projection 52 may be appropriately selected to facilitate the

engagement of the projection 52 with the locking member 48,

[0637]  Furthermore, the device housing 42 includes the locking member 48 disposed
on the side wall 50 of the device housing 42. In the illustrated embodiment, the locking
member 48 includes a tab 72 coupled at a first end 74 of the tab 72 to the side wall 50 of
the device housing 42. The tab 72 may be an extension from the side wali 50 or attached
to the sidewall 50. The tab 72 is free at a second end 76 such that the tab 72 is configured
to flex about the first end 74 when the printed circuit board 44 is slid into the device

housing 42 and the projection 52 s pushed against the second end 76 of the tab 72.
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[0036] In this exemplary embodiment, the projection 52 has a tapered edge. Specifically, the edge of
the projection 52 that contacts the locking member 48 upon insertion of the printed circuit board 44
into the device housing 42 is angled up and away from the main body of the printed circuit board 44.
This enables the projection 52 to gradually engage and cause the locking member 48 to flex during
insertion of the printed circuit board 44 into the device housing 42. In other embodiments, the
projection 52 may be squared, rounded, angled, or some combination thereof. Further, the opposite
edge of the projection 52 may be shaped to facilitate removal of the printed circuit board 55. The
shape and size of the projection 52 may be appropriately selected to facilitate the engagement of the
projection 52t ithet |seRirtgimémbbe 48 [E03IEGrthErhersl tHetelddstdtiousingvabdnehgdes the
locking member.43;dispesed an the side wall 50 of the device housing 42. In the illustrated
embodiment, the locking member 48 includes a tab 72 coupled at a first end 74 of the tab 72 to the

side wall 5 e device housing 42. The tab 72 m e an extension from_ the sjde wall 50 or
attached tgqﬁ%@ide\%a %%8‘ ulsﬁ'gt?gkﬁﬂﬁqglwggt’attﬁg %%ﬁ%%ﬁ@ﬁ%%‘%ﬁ%ﬁ’iﬂg? %OfHng‘?'f%%onfigured
to flex aboutethe firsteemehj2dinvhend tifeepnted dircpisboar ddbis slid ifitosthd dexticee hatugihig 42 and

the projectign 52 is ushe% ainst the secan en%? of the tab 72., 10 Similarly, a user can flex the
tab 72 amors B o g e el B D e
illustrated esnedimerdinivettaithdimoindes anappaningsy 8iEdhfiguredhtougbcdsivéathéprdjection 52 after

being slid past e saeond.and 78 SHeh fatie, b 48 iengades e nppied Sirgui hgard,44 within the

device housing 42 in a locked positiori. In some embodiments, the opening 78 may not pass all the
way througRitiEtabim . mspeexdmiie, Wie dhenily the rely TAciide srddess satfertaipr20However,

providing ag,@pening hatrasses alking,wandbroughtheiat,s.may faciliale.crnticnatign of

present embodiments.

[6039]  In this exemplary embodiment, the locking member 48 includes an extension
of the side wall 50 with slots 80 and 82 on either side to form the tab 72. it should be
noted that the slots 80 and 82 provide substantial flexibility to the locking member 48 to
flex about the first end 74 of the side wall 50 without causing substantial deformation of
the device housing 42. The locking member 48 and/or the device housing 42 may be
formed of nylon, polycarbonate, stainless steel, or combinations thereof. However, other

suitable materials may be employed.

100401  In the illustrated embodiment, the device housing 42 also includes a locking rib
84 coupled to the first end 74 of the tab 72, In this exemplary embodiment, the locking
rib 84 is disposed on a surface of the tab 72 such that the locking rib 84 extends away
from the side wall 50. The locking rib 84 is configured to engage with an attachment
feature of the lid 56 to prevent disengagement of the lid 56 and the device housing 42. In
this exemplary embodiment, the locking rib 84 is integral with the locking member 48.
In certain other embodiments, the locking rib 84 may be individually fabricated and
coupled to the Jocking member 48 using a2 suitable coupling mechanism (e.g., adhesive}.
In the illustrated embodiment, the attachment feature of the lid 56 includes a receiving
slot formed on a mating surface of the lid 56, Once the locking member 48 secures the

printed circuit board 44 with the device housing 42, the locking rib 84 is engaged with

11



engagement between the locking member 48 and the projection 52 in accordance with present
embodiments. [0039] In this exemplary embodiment, the locking member 48 includes an extension of
the side wall 50 with slots 80 and 82 on either side to form the tab 72. It should be noted that the slots
80 and 82 provide substantial flexibility to the locking member 48 to flex about the first end 74 of the
side wall 50 without causing substantial deformation of the device housing 42. The locking member 48
and/or the device housing 42 may be formed of nylon, polycarbonate, stainless steel, or combinations
thereof. However, other suitable materials may be employed. [0040] In the illustrated embodiment, the
device housing 42 also includes a locking rib 84 coupled to the first end 74 of the tab 72. In this
exemplary Sifberfiiieatsitie {cBriHg b 8a93288pseidisniackiittaidh & el Teeailyérethat the locking

rib 84 extengspway 51;60%?‘8@%%{%%9 20cidhadosking sk 84.s confioted10,engagde it an
attachment feature of the lid 56 to prevent disengagement of the lid 56 and the device housing 42. In

this exempl&¥FBhisaEHENt, the locking rib 84 is integral with the locking member 48. In certain other
embodiments, the locking rib 84 may be individually fabricated and coupled to the locking member 48
using a suitfiiéi¢ouplinganidetiemisne:(bgliachedivelkvice theutingtkitddrémbindindentuthdattachment

feature of the li includ receivi orm n a.mating surface of the lid 56. Once the
locking me?nglgﬁé%1 Sﬂ gtggclﬁe?e%s,%tﬁg%g?iﬁ%eg‘%%géi{ O%Sr%t%zloavlélﬁst%ﬁqlég ﬁeﬁ\;igg' hgaé?r% % E%Cgl fc king rib 84
is engaged withbdrl 4helrededling stordkthidlid 561 Engahemidnt efehiedocking ¢ibliss lndiinthe receiving

slot of the lig.56,may preyentanyaceideniabdisengagemant o ibetah,72 anduhe.printeg, circuit

board 44. [00411 In the illustrated embodiment, the device housing 42 further includes another locking
member 86!eFk e BRIbFAO5AGEsItO NI S8 damser A Withese neekiRg! the tocking

member 86 to engage with a corresponding attachment feature on the mating surface of

the iid 56 to prevent disengagement of the device housing 42 and the id 56.

[06042]  FIG. 5 illustrates engagement of the printed circuit board 44 with the device
housing 42 in accordance with aspects of the present technique. In operation, the printed
circuit board 44 is siidably inserted within the cavity 60 of the device housing 42 through
an opening in a top of the housing 42. Further, the attachment feature 52, which is
cantilevered from a side of the printed circuit board 44, is secured with the tab 72, which
is cantilevered from the side wall 50 of the device housing 42. Securing the attachment
feature 52 with the tab 72 includes flexing the tab 72 out by sliding the printed circuit
board 44 into the cavity 60 such that the attachment feature 52 presses against an upper
portion of the tab 72 as it slides along the tab 72 until the attachment feature 52 slides

past the upper portion of the tab 72 and engages with the opening 78§ in the tab 72,

[0043]  In the illustrated embodiment, the attachment feature 52 includes an extension
of the substrate 70 of the printed circuit board. In certain embodiments, the shape and
size of the attachment feature 52 may be selected to facilitate the engagement of the
printed circuit board 44 with the device housing 42. For example, in one embodiment,
the attachment feature 52 includes an angled protrusion with an angle that facilitates
gradual dispiacement of the tab 72 when slidably engaging the attachment feature 52 and
the tab 72. Moreover, the size of the tab may be designed appropriately to engage the

attachment feature 32.



member 48, the locking member 86 is configured to flex about one end of the locking member 86 to
engage with an extension 88 of the printed circuit board 44. Moreover, the locking member 86
includes a locking rib 90 disposed on an upper portion of the locking member 86 to engage with a
corresponding attachment feature on the mating surface of the lid 56 to prevent disengagement of the
device housing 42 and the lid 56. 100421 FIG. 5 illustrates engagement of the printed circuit board 44
with the device housing 42 in accordance with aspects of the present technique. In operation, the
printed circuit board 44 is slidably inserted within the cavity 60 of the device housing 42 through an
opening in a top of the housing 42. Further, the attachment feature 52, which is cantilevered from a
side of the pfPéH ciréuitvslitde4 nieteb cliesdavishithbtrate 7 2ugihidpckisgamieereddonanthe side wall

50 of the deé@ﬁ%dBQH&hF@ A%C%EH{'?&&E}%S%%VBB%E%B%%%% it WLD; (D&, 1R; (@ inclydes flexing the

tab 72 out by sliding the printed circuit board 44 into the cavity 60 such that the’attachment feature 52
presses agaeEd it ippePopst o SPaE als- 75%@‘#@#@@@%16%%’%%%%@# frecatttiment

feature 52 slides,pastiheripretpartionahthe-ehal 2 and snepRgesWithihe oReRing 7 indhe tab 72.
[0043] In th (gustrated embodjment, the attachment feature 52 includes an extension of the substrate

70 of the priftéd&irReR BEaAT AT APEn el JBRHBAE SRR i alitrei 220t fTeeabACRhtent feature

52 may be s@lesteabie tacilitatethe engagementof the tmlﬂm@lmﬁlbeam 44w thesegvice housing

42. For exam le, in one embodiment, the attachment featur udes ngle protrusion with an
RS S PG B of 0 575 R ATy G e icbment

angle that 501 f)éjtes gra
feature 52 addwiietabosl, Mereever dhieesizaeiithedab ayd bet destgmiwcmsmmbﬂaieiy t2 engage the

attachment Gt 3. 1200441 1 should be.noted dhat aolyralin of such acking memers 48 and
corresponding attac ment features may be dlspose on the device h ousmg 4 an

the device housing 42 may be disengaged from the lid 56, Further, by pulling the tab 72

away from the central portion of the device housing 42, the tab 72 may be disengaged

from the printed circuit board 44. The acts of sliding the lid 56 onto the device housing

42 and shding the printed circuit board 44 into the device housing may act to engage the

respective features with the tab 72, and, thus, the device housing 42.

[0045]  FIG. 6 illustrates engagement of the locking rib 84 with an attachment feature
92 of the lid 56 of the module 40 of FIG. 2. In the illustrated embodiment, the locking rib
84 engages with a receiving slot 92 formed on the lid 56 of the module 40. The receiving
stot 92 is formed on a mating surface of the lid 56 and is designed to engage with the
locking rib 84 of the device housing 42. In the illustrated embodiment, the locking rib
slides into the receiving slot 92 and engages with the receiving siot 92 to prevent any
accidental opening of the lid 56. In this exemplary embodiment, the locking rib 84
extends from an upper portion of the tab 72 of the locking member 48. In this exemplary
embodiment, the width of the locking rib 84 is substantially the same as the width of the
tab 72 of the locking member 48. The length of the locking rib 84 is appropriately
selected to prevent the disengagement of the lid 56 and the device housing 42. As will be
appreciated by one skilled in the art, a variety of shapes and engagement mechanisms

may be envisaged to engage the locking rib 84 with the Lid 56.



printed circuit board 44 respectively. The number of such structures may be based upon the size of
the printed circuit board, material of the printed circuit board, material of the locking members and so
forth. The locking member 48 facilitates easy assembly and disassembly of the printed circuit board
44 and the device housing 42. Indeed, present embodiments enable a user to insert the printed circuit
board 44 into the device housing 42 without tools, and remove the printed circuit board 44 from the
device housing 42 without tools. By pressing the tab 72 toward the central portion of the device
housing 42, the device housing 42 may be disengaged from the lid 56. Further, by pulling the tab 72
away from the central portion of the device housing 42, the tab 72 may be disengaged from the
printed circlff8bhrd 4he TREAEI3 BTN G ETHFBECo NES tHBSH SNARETRBRS N a4 Paneedliting the

printed circyit-bogsd.Ad:nte thei deviee: RoUSINANRY ACLIR &NGade thendaspertive featsues with the tab
72, and, thus, the device housing 42. £0045] FIG. 6 illustrates engagement of the locking rib 84 with an

attachment fE4fiFe! SYYRIFENIFEE SHIRES NG 20 GrEIeS AN héh iR SHESSIRTENt, the

locking rib 84 :gegage&withhameseivingssiat AR farmesionrthe likhh@ ahthenmedule 40udihe receiving

slot 92 is formed on a mating surface of the lid 56 and is designed to engage with the .locking rib 84 of
T e st SaE e G M e

the device hoti§ihg™a R staSHRIMGG i BF the 16ERRE B Lide i B theT&d&iihg slot 92

and engages:avithithehecloeivinig: sloti92ttoupneyvent any accidental opening of the lid 56. In this
exemplary embodiment, the locking rib 84 extends from an upper portion of the tab 72 of the locking

member 48f;d@4 is exemplapsampodimentiihe widinofkthedesking b 8413 sukstantially the same as
the width of the tab 72 of thé locking member 48. The length of the loc éﬁ?%lnb 84 is appropriately

selected to #rsvEny ictbigartederseiitoRFedISBrarfitHe by EEHEESNGUIAS MIFBBE appreciated
by one skillggy{Rdhe 3tk ¥prighEefShapes and £ ReABeMENtBIgBaRIsmSiAY beemisaged to
engage the locking rib 84 with the lid 56. 13 ) ) ) )

the locking members. As will be appreciated by those skilled in the art, the above

described implementations may be appropriately scaled and/or reinforced based upon the

size of the printed circuit board.

[0648]  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. 1t 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.



[00461 The various aspects of the structures described hereinabove may be used for securing printed
circuit boards within device housings, such as those typically found in industrial automation and
control systems. As described above, the technique utilizes one or more locking members to secure
the printed circuit board and the device housing. Moreover, locking ribs are employed to prevent
disengagement of the printed circuit board and the lid of the device housing. [0047] Advantageously,
the locking members facilitate easy assembly and dis- assembly of the printed circuit board while
preventing any damage to the device housing during the assembly process. Furthermore, the locking
ribs prevent accidental opening of the locking members. As will be appreciated by those skilled in the
art, the aboté-“dd4etibed implementations may be appropriately scaled and/or reinforced based upon
the size of the printed circuit board. [0048] While only certain features of the invention have been

illustrated and destribed Ahesetiromanymeddicationsmantdchanuer i keger, tRthesenskilled in the art.
Itis, therefore, to be understood that the append éj claims are inte de.ai to cov,erg\ll such
modifications and SHSHSELLHA iﬁulrﬁé) ?Pu%of iFitCOPIRS ?Hi?é}ﬁti% T4EERIMES P RE%lectronic
component @angaihbosit gdmtertkeskipgpysientreampiisingtia devied heausingadnfigiired to hold a printed

circuit board,wherein he printed _circuit board comprise rojection from a.side of the printed circuit
board; and a Iockiﬁgor(%i(e;n 68?%‘38%&% Bsg] Fa%%%tfpfg) egta%a%ﬁxlts%ﬁl%{ & I%B %%Sls(?taéw \%LII of the

device housiﬁglaﬁdﬁmélam@g@drfdeeadmdm@uémmbm@ﬁabais}mtmﬁga@fﬁggf@@bout the
frst end whanecprintedSiait brarde slihiniafha device bonsing and dhs.oreieion sipushed

against the second end of the tab, wherein the tab comprises an opening configured to receive the
projection aftermeitigiendsgashedegassnderrt eichthat the tab, wherein the tab comprises an

opening configured to receive the projection after being slid past the second end such that

the tab engages the printed circuit board within the device housing in a focked position.

2. The system of ciaim 1, wherein the projection comprises an extension of a

substrate of the printed circuit board,

3. The system of claims 1 or 2, wherein the locking member comprises an

exiension of the side wall with slots on etther side to form the tab.

4. The system of any one of the previous claims, wherein the device housing
comprises a cavity formed by four side walls and a base, and wherein an opening into the
housing is configured to slideably receive the printed circuit board such that the

projection initialty presses against the second end of the tab.

5. The system of any one of the previous claims, comprising an additional

iocking member coupled on an opposite side wall to the side wall.

6. The system of any one of the previous claims, comprising a lid configured
to couple with the device housing such that the lid and the device housing enclose the

printed circuit board when positioned within the device housing,



the tab engages the printed circuit board within the device housing in a locked position. 2. The system
of claim 1, wherein the projection comprises an extension of a substrate of the printed circuit board. 3.
The system of claims | or 2, wherein the locking member comprises an extension of the side wall with
slots on either side to form the tab. 4. The system of any one of the previous claims, wherein the
device housing comprises a cavity formed by four side walls and a base, and wherein an opening into
the housing is configured to slideably receive the printed circuit board such that the projection initially
presses against the second end of the tab. 5. The system of any one of the previous claims,
comprising an additional locking member coupled on an opposite side wall to the side wall. 6. The

system of any oné’of the Hetiss @A HPRBIRGCA RdQHIR TR whispie witH B9 Bkvice
housing sughethat the:fid:pnd the deviasihossingcnclose-the Wwiintadsiauitdhoarshwhentpositioned

within the device housing. 15 7. The system of claim 6, comprising a locking rib coupled to the first end
of the tab, WhISBIRVFYE TOMRIAERBSEI iRt life to snifade WS B8 attachment feature of the lid to
prevent disengagement of the lid and the device housing. 8. The system of claim 7, wherein the
attachment featurﬁ compyjses a_ receiyin .slotjfor ed.on $ matin surfa%;e of the lid. 9. The system of
claim 7, wherein tfie locking r%ﬁ%elais%oggdn&n a SOWEER SFCtrE SN RAY Th&IBEKIRG rb extends
away from tlaechitle: wiall fdhelihe ayateimeciisbyearfeiefitie previous claims, wherein the locking
member comprises nylon, polycarbonate, stainless steel, or combinations thereof. 11. The system of
any one of the previous claims, wherein the locking member is coupled to the side wall of the device
housing using an Adhesitbosatfasteginaaim 7, wherein the locking rib is disposed on a surface of

the tab such that the locking rib extends away from the side wall.

10. The system of any one of the previous claims, wherein the locking

member comprises nyvion, polycarbonate, stainless steel, or combinations thereof.

11.  The system of any one of the previous claims, wherein the locking

member is coupled to the side wall of the device housing using an adhesive or a fastener.

[2.  An electronic device system, comprising:

a device housing;

a printed circuit board within and extending along a length of the device housing,
wherein the printed circuit board comprises a first extension from a first edge of the
printed circuit board and a second extension from a second edge of the printed circuit
board; and

a first locking member disposed on a first side wall and 2 second locking member
disposed on a second side wall of the device housing, wherein the first and second
locking members are configured to bend about one end to engage with the first and

second extensions, respectively.
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12. An electronic device system, comprising: a device housing; a printed circuit board within and
extending along a length of the device housing, wherein the printed circuit board comprises a first
extension from a first edge of the printed circuit board and a second extension from a second edge of
the printed circuit board; and a first locking member disposed on a first side wall and a second locking
member disposed on a second side wall of the device housing, wherein the first and second locking
members are configured to bend about one end to engage with the first and second extensions,
respectively. 16 13. The system of claim 12, comprising a locking rib disposed on an upper portion of
each of the first and second locking members, wherein_the locking rib is _configured to engage with a

corresponding seddnd attAenHEHTEARIAITF - IftPTRFISTHE SyREIEHSTRISHRSSES 6P £8, WiRétein the first

and second,gxtensionsceaghteMpsismandoéaaralqertion ahtee punted:cirseilheard eantievered from
a body of the printed circuit board. 15. The system of any orf§ of claims 12-14, comprising gaps

between eddHoFRE RrePEss SOOI e STHRE A NERNdFEEJE< e device housing. 16.

The system of any one of ‘claims 12-15, wherein the locking rib is integral with the locking member.

L7. The system ofigny one of claime, 12:48, fydher comprising a.contfol, sysiem, 18.Amethod of
securing a printed circuit bGard’to & deVice ousing, the method comprising: slidably inserting the
printed circuicheantbwithim thepralsingdhidlighramegeniagt board cantilevered from a body of

the printed circuit board.

15. The system of any one of claims 12-14, comprising gaps between each of

the first and second locking members and adjacent edges of the device housing.

16. The system of any one of claims 12-15, wherein the locking rib is integral

with the locking member.

7. The system of any one of claims 12-16, further comprising a controi

system.

18, A method of securing a printed circuit board to a device housing, the
method comprising:

slidably inserting the printed circuit board within the housing through an opening
in a top of the housing; and

securing an attachment feature cantilevered from a side of the printed circuit
board with a tab cantilevered from a side wall of the device housing by flexing the tab out
as a result of pressing the attachment feature against an upper portion of the tab until the

attachment feature slides past the upper portion and engages with an opening in the tab.

19, The method of claim 18, comprising engaging a locking rib extending

from an upper portion of the tab with a corresponding second attachment feature of a hid.

17



in a top of the housing; and securing an attachment ‘feature cantilevered from a side of the printed
circuit board with a tab cantilevered from a side wall of the device housing by flexing the tab out as a
result of pressing the attachment feature against an upper portion of the tab until the attachment
feature slides past the upper portion and engages with an opening in the tab. 19. The method of claim
18, comprising engaging a locking rib extending from an upper portion of the tab with a corresponding
second attachment feature of a lid. 17 20. The method of claims 18 or 19, comprising securing a
plurality of attachment features with a plurality of tabs. 21. The method of any one of claims 18-20,
wherein securing the attachment feature with the tab comprises pushing open a snap-lock and
aligning the attachifient T@5tdreHAthiATadali &F the SraptBUR 8 IGERUIBoitINYY e method of
any one of glaimsd8-2hiudiesein dhauattaghmest feature comprises an angled protrusion with an
angle that facilitates gradual displacement of the tab when slidably engaging the attachment feature
and the tab. 18

21.  The method of any one of claims 18-20, wherein securing the attachment

feature with the tab comprises pushing open a snap-tock and aligning the attachment

feature within a cavity of the snap-lock in a locked position.
22, The method of any one of claims 18-21, wherein the attachment feature

comprises an angled protrusion with an angle that facilitates gradual displacement of the

tab when slidably engaging the attachment feature and the tab.

18



