INTERLOCKING SYSTEM FOR SECURING A PRINTED CIRCUIT BOARD BACKGROUND
[00011The 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. (0002jIndustrial
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 penttal eaxesessisysiemrdRRisaR IR @RERLGrsdhe programmable i02iC
controller examines a series of inputs rettertig trwostams of a controlled process and changes outputs

affecting control of the controlled process. [OM]In general, components such as programmable logic
controllers, in ules, and the like often utilize one or more printed circuit boards. Typically,
these printed circuit boards include power modules which house electrical devices such as resistors
and semlcondgb%ois Iﬁrglc or custoTer interface circuit boards (e.g., motherboards) which house

microprocessor (o) {eRe 2V %ESfB?HB@HBFWH@t%ﬁ%‘HE% %ﬁgc}hi"ﬁﬁéiﬁéﬁé 8r capacitor circuit
boards which mm@mrg‘e stbragd devicesiandetiresthourrentéRE) povves hussasarkach of the

various types @;ta&smgnkmf% BreiGal s RRO RO REREALS: a0d.coRdUCting. Raths.for accomplishing
various functl%ns n a gat ?é?é%%%ggrﬂgleted device. [00041In traditional automation and control

systems, various sys he
[0002]  Industrial automation and control systems are known and are in use for
controlling factory automation and the like. Such systems include various ComMponents
such as programmable logic controllers, semicondictor power electronic circuits, power
supplies, motor starters, relays, and so forth that are utilized to monitor and conirol 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

conirol of the controlled process.

[0803]  In general, comporents such as programmable logic controllers, input/output
moduies, and the like often utilize one or more printed circuit boards. Typically, these
printed circuit boards include power modules which house electrical devices such as
resistors and  semiconductors, logic or customer interface circuit boards (e.g.,
matherboards) which house nicroprocessors or other logic devices for performing
control functions, and storage or capacitor circuit boards which houss charge storage
devices and direct current (DC) power busses. Bach of the various types of circuit boards
typically supports components and conducting paths for accomplishing various functions

in an associated completed device.

[6004]  in waditional automation and control systems, various systemn 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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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 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 h?:;l ing based on actions tak%n during insertion and/or removal of the

printed cifBaIPIBAPEC B ¥ DB CRIPHON BVIAREBRath J8! oeiionad: sFimeprsaEn @l ention, an

electroniccoafippeneniaot feusigintepaskiagayaienvisdidedicdhe Jysiemeinaldaes adevice
housing configured tg hold a printed circuit hoard. The printed, circuit board includes a projection from
a side of fHESHREY %‘Fc ?PB’&E) rggﬁqﬁie%&/%}ﬂ“ﬁl%kﬂblﬁﬁ&galﬁgﬁﬁﬁ bR 46 coupled at
a first encheihtbé ¢abuio woside wall of the device housing and free at a second end of the tab such that
the tab is configured to flex 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
configureBRIFEdeeCREPMG)dCtion after being slid past the second end such that the tab engages the
printed circuit board within the device housing in a locked position. 100061In accordance with another

aspect, a troni vice system is provided. The system.includes a device housing and a printed
circuit bo@gﬁthingﬁgc?rgﬁgﬁé{igaea Sﬁg"éﬁﬁ%ﬁﬁﬁ ?H%e){ %%%lgrhoaﬁls?n%gtﬁ%écﬁﬁmgan&%ﬁﬂ oard
includes adigsingxtavisionkiom syt etigerofidedprintde cisctiboardvdes a sdodne éxtansgion from a
second edgeraliag ReA.ISHLPeRd, RSB SIRD Alsp nadasa Hptiagking member disposed on
a first side walf'and a second locking member dispos% on a second side wall of the device housing.
The first dreseceidd ckingringedbarsiaré cantig (et tysteendlab dutlodesendotd amggagembeth the first

zngégcg%ﬁﬁg%%ﬁ"&%uﬁ?&?ggg‘fﬁjs\{-Jgggﬂﬁ‘e"%‘%%daaﬁ & With 8L asResh & IgiRad.of securing a
at a second end of the tab such that the tab is configured to flex 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.

- [6006]  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.

[0007]  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 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 tharaeaRrapagyingdrapingsin which like charagters represent like parts throughout the
drawings. Wheregrslé‘%?g]g%]% . 1is a block diagram thét%lllﬁafg% tag Egégrlﬁﬁfa?yﬁﬁ%tu%%ial automation
m mciuding

and control sy&té FROHEIE S P REED A HREE B A5 pe s 18F el lpRssehemennique,

[0010]FIG. 2 illeseratds anasbemiiec perspectivewiewinl anjaghdduakmedule such

DRAWINGS

[B008]  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:

[0009]  FIG. 1 is a block diagram that iflustrates an exemptary 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 moduie of FIG. 1.

[0011] 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 technique,

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

aceordance with aspects of the present technigue.

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

housing in accordance with aspects of the present technigue.

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

present technigue.



as the monitoring/control module of FIG. I. [0011]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 technique. [0012]FIG. 4 illustrates exemplary configuration of a
printed circuit board with 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 maritife ofEl GER0RIATEDKDance with aspects of the present technique. 3

[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., embodimenis 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 a2 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 2
particular feature, structure, or characteristic, but every embodiment may not necessarily
melude the particular featare, 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 knowiedge of one skiiled in the art 1o affect such feature, structure, or

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

{8017}  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 contro! components are housed. Example components in the unit may

mnclude relays, mofor starters, and programmable logic controliers (PLC), among others.
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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 fiinction to provide an interlocking system for
securing an electronic component, such as a printed circuit board of an electronic device, within a

device housingihait inaludescadeckingrembencanfigured o flexsughihalremaiging portions of the

device housingmr}g_rrg%int%IubIstantiaI!t. Stgble_ uring insertion and/or removal of the electronic
component. In particiiar, the pressht techig (8 PrsvitiesToRR MG MERTHRF S sh REIFEY to flex open
during insertiomagrilorrerfoval bf anptiméehgiseivib bardicard tolsechrey the grintedneirguit board within

the device housingashie:Rreventing aseidental-apening of S0 leekingmempers.qurng operation of

such systems, O%GJBeferences in th sgecificati n to "one embodiment”, "an embodiment”, "an
it [t

exemplary embodiment’ aicate that the SHBGu e PRSP bee Wil SHERBES: particular feature,

& aiBsut
structure, or c@ggﬁteristig, but every embodiment may not necessarily include the particular feature,

structure, or ¢ teriBtieS MEFEETEr B aeH il S Rothakassa Al Rofemm a9 tRE same
embodiment. Fodthel4 wherbiparticuldnfeatuteprsteuctuiesiqrechat acigrstic iig=gascrhed in connection

with an embogifmgnirisisrauRimitied fhabbis-ithin theknawledae of pag:skilied in the art to affect such

feature, structure, or chajacte is{Eic in connection with other embodiments whether or not explicitly

described. [0617] %ﬁr’%@“ﬁc%"{i% FRETE S WINGE AT FERaHIMS Frst bo R acdbedispia’y industrial

automation arnserieonrdisysterrd & ishilfestratsddmhe systethntGintindescamenelassuen12, such as an

electrical cabinebdncatich elactricaleompenenis such.ASeniring and/gr.contiel gmponents are
P

housed. Exam%lée é:ompongnts in élgi%unit may include relays, motor starters, and programmable logic

controllers (PEC) afong ¢ BOIETTHE eARToSFE PP WSy H5& SuitibRESTEI®xample, for

, among otherd®
assembly of awitdedetrotisenter 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 plaié@gs] anthsorforths/hascertain empadimentsy theenclasureil? ineludesmdividual

com partmentﬁg@&%hﬁﬁ@'ﬂ{&ﬁ?"ﬁ%&% M{J&B%ﬁé?&t“ﬁg} Sompengn tpsrbcess/system 16
may comprise a compressor station, an oi] refinery, a batch operation for making food
items, a mechanized assembiy line, and so forth. Accordingly, the process/system 16
may comprise a variety of operational components generally represented by reference
nweral 18, such as electric motors, valves, actuators, temperature elements, pressure
sensors, or & myriad of manufacturing, processing, material handiing and other

applications.

[0021]  Further, the processisystem 16 may comprise control and monitorisg
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.



[0019]In the illusrrated embodiment, the system 10 includes a monitoring/control module 14
assembled in accordance with present techniques and adapted to interface with components of a
machine system/process 16. 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. [0020]The process/system 16 may take many forms and

include devicessfy acg@mip&@magmew@‘tﬁremratmamuu@mgwmp&%ﬂa%a%@mﬂ&%&he

process/syst a mprise reossor station an 0|I reflner tch eratlon for making
food items, alrglberg(‘: Faflr[r]%z%é3 assem%tlﬂy line, gﬁd <o forth- f&ccordlngfy, é/gt%'}g ess sys Sm 16 may
comprise a vﬁ?&%ﬂ@?eébeﬁﬁﬁoﬁﬁ?s@é?néﬁnéﬂ@s genErally 42 presentedibynieferenie nlimeral 18, such as
electric motorsoalves/castvatersiie mperaiusgeelements, mewlﬁa@emqr&qﬁl{datm){ﬁi@d of

manufacturing, gracssss ateiiel angling and other applications, [0z IEriher the

process/system 16 may comprise contro and monltorlng e‘qume Hor regu qprocess variables
through autorRgHEFH Adrer e carien st bxEmptaherenmodtiawgeproress /Ky stem 16 comprises
sensors 20 and actuators 22. The sensors 20 may comprise any number of devices adapted to

provide infornt®¥#8h redmrdig probednashditiond:vTise Geteritors 22! nvasivelZBeramypaumber of

devices adaptemiie: Resfesii: daneshanisakACARE B sPARFHIQANIIRULSIANA.R 1JQQ221As
illustrated, th%?e sensor%}eg gdﬂactgﬁltg} 2 are in ommy ic t| nW|th tht?gmonltorlng/control

i) r=Y
module 14 (', & programmable 1ogic controllan- T qéerenm HEPRESBREEHY 26 and actuators

22 may commafm‘fétﬁtﬂeb@\mﬁ RERIGHItOAWG [Contiatinbenle m%%herdvrmmeem@omomules 24 coupled to

the monitoringéeantiahmadulesddnithey@medeles 24 may transfer input and output signals between
the monitoring/control module 14 and the controlled process/system 16.

{0624  The 10 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/menitoring device 14, additional I/ modules
24 may be added, such as if new sensors 20 or actuators 22 are added to control the
process/system 16, These 1/0 modules serve as an electrical interface to the controller
and may be located proximate or remote from the controller inciuding remote network

interfaces to associated systems.

[6025]  The VO moduies 24 may inciude input modules that receive signals from input
devices such as photo-sensers and proximity switches, output modules that use output
signals to energize relays or to start motors, and bidirectional VO modules, such as
motion control modules which can direct motion devices and receive position or speed
feedback. In some embodiments, the VO 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 I/O modules 24 may provide
digital signais to digital /O devices and recetve digital signals from digital I/O devices.

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



100231in certain embodiments, these devices (sensors 20 and actuators 22) may be utilized to
operate process equipment. Indeed, they may be utilized within process loops that are monitored and
controlled by the 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.
100241The 1/0O 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-@resadgedde comnttoldeprenessisytiamilaicdhese i@ medules sernve as an electrical
interface to thg£antralley and may be located proximate or remote from the controller including remote
network interfaces to associated systems. 100251 The I/O modifies 24 may include input modules that

receive signals from input devices such a to-sensaqrs and proximity switches, output modules that
use output siﬁé‘é{:o_gﬁé?&%gnrlg?g%egﬁé%ggﬁ %%%?ﬁrzg?gﬁnqa t‘:’wi](d:?freoé‘ %éé’? (T PROYUTEE such as motion
control modul&saRiER cant e redtilotiniPaevicas! Ay deaivépesitiodors seeebfetiback. In some

embodimentsptie i QO medides L4 may:60veskheiwean-Abnansh Renanalegisionals ysed by devices

on a controllegi ng_chi e,0r process %pg]éTg{‘}V/gr:ﬁ GDO% lo iggi%}als us%dré)&tlple ig:lonttroller. Additionally,
some of the I/0 modules 32 may b“rovi. e digita S|gngls {6 (ﬁiglfbﬁ1 7S eV e AR et Eive digital signals
from digital I/FeiesAbeamutHeiin some Emiso ¢imenEcaise FosmoduledRipgratsare ased to control

motion 6 devickset FEQCESSRERTO| devices maYy, inclkde-dosalmickecamputingcarability on the 1/0
module 24. [02a40.pomesnhodiments, g 10 maghies:- &4, mavbe iacated g, ciose proximity 10 a
portion of the control equipment; and aevaycfro the remainder o t(he controfler: %avia is communicated
with remote mdeftirss’ eﬁ&@ﬁﬁirﬁ”@rﬁ%ﬁ?ﬁﬁﬁi&%ﬁ lisksioe v seBtivhareimmodules on the network
communicate via a standard communications protocol. Many industrial controllers can communicate
via network td8ffdlogledhsiibireases drehprbneigihe BEEB02 dsToRHR; GidplaFEMerblettP, and so forth);

ControlNet; DevicaiNato@EQthgrnemolspratocalsdioundationfieldhps: (kand Fast Ethernet)

Modbus TCP, Profibus) and also ¢ ngmunicat to hi%uer level comghltlngS systems
as operating parameters ol e process/system TU, 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 to 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 interfocking system includes a plurality of locking
members coupled to the device housing of the monitoring/conirol modules that engage
with a corresponding attachment feature disposed on the printed circuit board as will be

described below with reference 1o FIGS. 2-6.

[0629]  FIG. 2 illustrates an assembied perspective view of an individual module 40
such as the monijtoring/control module 14 of FIG. 1. As illustrated, the module 40
includes a device housing 42 configured to hold z printed circuit board 44 (e.g., a

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



[0027]In the illustrated embodiment, 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 10, temperature and pressures sensed by the sensors 20, position information of the
actuators 22 and so forth. [00281In the illustrated embodiment; the individual modules such as the
monitoring/control module 14 and the input/output modules 24 include a device housing configured to
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 systanvineceardance:with present techaisyeshlnpaticulanithanterogking system

includes a p|U{@§£XEO{OE§@PQS@§£&?§%E§ o ilel:goti%;(h &evh(ic%v'i%gipdo ugliig%ég‘gé%esﬁ?oomtotg ng/control

modules that encaee Wwith a corresponding attachment feature disposed e p‘ri% &4 circuit board as
will be descrid&&hETORFnith PErEFEYE P EICT 216 100204 Fietiprtlusthatesnis agseimbled
perspective vigwrofamindividited sooshuter46upuchas:thenmobitaiing/santrohmaduledd of FIG. 1. As
llustated, themadhle 40 inglifies.2 devics owsing 42 confiaured (o hold g printed gireit board 44
(e.g., a motherboard). The printed circuit boart 4s may include eﬁec rical devices such as resistors
and semicondiBrs* Ethar, JURRSAIE, bR e Pl etckiréurrbohradm amey sl rdaitelic or
user-interfacebticeudt baairds, Achickeiselude: nictepracessora:pretheuloginte ieas fee performing
control and/of,gaenifqrng functions. The printed circuit board 44 may include a connector coupled to
the printed circuit board 44. The connector is configured to facilitate signal transmission between

electrical com nts of the module 40, such.as components on the printed circuit bgard 44 and a
removable ter@?lrgikﬁl blcf)%klllitl fr‘gﬁgd%efglg??tlgﬁe% sé%aff%eg?tﬁ{éepoﬁﬁ?gﬁ g’f&?@ﬁ’&%ﬁﬁ%ﬁ&nmm the device
housing 42. [(OZVALiffuStEatédmETeom deacd (rafsrineRl de8 bR eidr mibredloEkingemiembers 48

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 justrated 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 intc 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 1o engage with the attachment featuyre 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 sttachment 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.

[0031]  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 into 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 lecking member 48. Similarly, the



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 lodkingmaembétr A8y riaindled @bout dheendiobitiedleakingatemies 48that is directly
coupled to theside wall 50.when i, eihes, ead-af the lacking 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 n&§FHEk BaRribtc SR oHEe e AarHIN R s s eihkge e pening in the
locking membyesi4 818034 kAsilustrated;theuattactithént deatwe 52 iSleantideveree: isom a body of the
printed circuit;hopigidd Anghmay H%@e@ﬁﬁ%@%ﬁ?%Pﬁ%%z{@%@t%%iﬁg%%9%‘%‘&?&1\9’1 \ine locking

ma

member 48. For example, an edge of the attachment feature 52 may be sloped such that insertion of
the printed cir%ﬁf?cﬁoggr%ejﬁcm% PRSI A P e Ssd e sliden et riattrRe I Gradually push the
locking member 4@ furthenoutintl chaaktsichprent:feati ng &2 islgies infohap-dpeniiguin the locking
member 48. Similarly, the;d,ilogking member 48 may include different shapes and configurations to
facilitate locking engagement with the attachment feature 52. For example, a cross-section of the

locking mem m S a su t. 0ss-section gets thicker towards the point
D043 mahie: APt o2 NARASUAN Nt I, L ORRREETORHC TS ]

where the locking member 48 couples with the side wall 50. The outer surface o%efﬁlégfocking member

48 may be suB¥ARIMS SiRRGHPEREChE StopiPhTagBetbetienmsiatrace obtFdtWitking member 48
such that it faeiitapés;stidingiatiheiattactuherit featireddtlanpthednnenisufaceiaf the locking

member 48 ugpRseRigR.AlIEPIRIRY sltWRRar) Inlo gdeviee hpusinadg. [p032IFurther, the

locking member 48 may include different shapes of openings and/or indentations cq‘n?igured to receive
or engage the® STEAEhA{elEdatting sombrtetiaie Rerhprary eth BRiarHe it 4158 Wotriles40 includes
additional lockingimefnbers:colipied Guiduy opposite sidéqvallbdnatihe devigeshokising 42. Further, in

some embodiggggg&%;ﬁigéu;@g%g&s@&grg%%Q}gpﬁ@gEgrélﬁ may be disposed on the side walls of the

device housing 42, each of such locking members 48 being confiaured to engage with a corresponding

attachment feghure 52,0f the printed circuit board 44. [9033]The module 40 also includes a lid 56. The
lid 56 may be@em%ved, as illustrated %ﬁ FIG. 3, to create an %p’érrﬁngr?ﬁ}téee tibef)n of the device housing

42 to receive HEFiitdifrctith G5 40 Shid sl et TR I BE e dnfiguredo couple with the
device housinge42isuchithat therdid biand thesdevicethousing 42emelnase theoppiatedicircuit board 44

when positione Jibin e desceoeing fifsiniiseramelansembedinant,he dgyice housing 42

also includes Ipck_in[gpribs to prevent accidental opening of the locking members é as will be
described belOHitPPrEfere NP ETE S (00BN BYCE Y ScahersififStrate dXiémiptam/aEonfigurations of
the device housingidZnantle device housing 42 also includes locking ribs o prevent accidental

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

[6034]  FIGS.3 and 4 iliustrate 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 cirenit board 44 to the device
housing 42. As can be seen, the device housing 42 includes a cavity 60 formed by four

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



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. 9 The cavity 60 is configured to slidably receive the
printed circuit board 44 at least partially into the cavity 60. [0035]As illustrated, the printed circuit board
44 includes the attachment feature 52, which includes a projection from a side 68 of the printed Circuit
board 44. In certain embodiments, the projection or attachment feature 52 may be pre-fabricated and
attached to th&lsubsiratel7e usifiguan adBisive araifasienernamenguathersuitablegoupling
techniques. Irbgggdliw.ﬁgg%gqagmb&(jiment, the projection 52 includes an extension of a substrate 70 of
the printed circuit board 44. The location of the projection 52 on the printed circuit board 44 may be
based upon t responding.lacation. of the lockin mber. 48 on the device housing 42. [00361In
this exemplar@sg_%n odigﬁgr%?tf%tggb% crgtlﬁcc%)er% é&CHIgE %%d;%%fgc uéjac“ég].egﬁaecm ica I%/E,afﬁrg g%ge of the
projection 52 thafitStitatts tHEdEERAATEMBE? 4B Bipa isedishcot thrargrittedrchetivboard 44 into the
device housingm2disangled pp;jend-awayslioneihedmainhedy el fha:priied sircuitbeard 44. This
enables the projaction o-gradually engage and cause the locking member 48 to flex during
insertion of th]cr"-:g)pﬁﬁ%fﬁt%1 éc%%u??)b%o%?g Z%ﬁ f%%s?ﬁ% %re\%ic%S egﬁ's.i%rﬁo 3 ?%‘%tﬁlé}}degr{%ﬁzgﬁli’rlﬁ%nts, the
projection 52 Y ifesqliaisdliststebermbnstima ohserecdembiriaiviptnerestnierthis, the opposite
edge of the projectien’s>Mmay heshaped: tedtasilitaterremeovakobihe: prigtedsircuisbeard 55. The
shape and size.of the projecti € ropriately seleeted to facilitate the engagement of the
projection 52%%%%%%%&?%@%%%@%8? C%%B?]%%tr&%ﬁéﬁ}r%%s é),nﬁ%z evice h%tl?%?ngm%?%cludes the
locking membBF B8 FB Lk BYIter &itié fall 50 of the device housing 42. In the illustrated
embodiment, the locicing member 48 includes a tab 72 coupled at a first end 74 of the tab 72 to the
side wall 50 of¥fHéldevitetibusititPle TRbealn RNy eisriextddsion frotarthedsidigavall 50 or

attached to thepsiskewial] 5R. e dalmd 215 dres abamecondenehd &.aush thatshesahy4? is configured to
flex about the.ﬂrsldendfzh%wh%n the {i{‘teg g‘:{rcuit oard 44}1 IS slidigpto th gevice housing 42 and the

projection 52 13 pushed Rgainst the Second end 76 of the tab y3e 1o 1s aneled up and away
from the main body of the printed circuit board 44. This enables the projection 52 1o
gradually engage and cause the locking member 48 fo flex during insertion of the printed
circuit board 44 into the device housing 42. In other embodiments, the projection 52 may
be squared, rounded, angied, or some combination thereof. Further, the opposite edge of
the projection 52 may be shaped to facilitate removal of the printed circuit board 35, The
shape and size of the projection 52 may be appropriately selected to facilitate the

engagement of the projection 52 with the jocking 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 {llustrated 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 wall 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 is pushed against the second end 76 of the tab 72.



Similarly, a user can flex the tab 72 about the first end 74 to facilitate removal of the printed circuit
board 44. [0038]In the illustrated embodiment, the tab 72 includes an opening 78 configured to receive
the projection 52 after being slid past the second end 76 such that the tab 72 engages the printed
circuit board 44 within the device housing 42 in a locked position. In some embodiments, the opening

78 may neirpagssialhthecwayititoudhethe tab f2nffanexasiRied the RPaRE S MRyVRIChIOaa recess in
the tab 72. However,, O\éi?a[in an opening that passes all the way through the tab 72 may facilitate
confirmatfi! e‘ﬁ@é‘b&r}ﬂ 9(etween 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@iIBEe side thalllbGwitbdstotbdsinamd, 82canbeth éndidizdadorpethe (&b chiafigsikdutd be noted

that the slots.80 and 82.provide.substantial flexibility, tg the Ioclﬁn ber, 48 to flex t the first
el 71 o B o o i e TR S Bt IRt e
locking merpiEs4BegrdiGrktheciehoart cdsmighd? theajebddronsch o A yiiomn | @ddyd adsiihate  Istainless
steel, or combinations thereof. However,-qther suitable m ials may be loyed..[p040]In the
st R S B 2%, et and 74
of the tabeX2mipl ¢hibexpepiary’ 8 miaydinchric thedoeddng tie8dlisdispdsedan, gpsuvidos: afithe tab 72
such that the locking,rib 84 extends away from the,sid 50. The locking rib 84 is configured to
engage V\ﬂﬁ%al% t!%%cﬁwﬁ%ﬁ%%e%ﬁuﬁéeoﬁwg ﬁ?ir%%gto %ﬁ%\?éaﬁlf%semna ag?%%ﬁelt(ﬁg%F ﬂ%le% ﬂa"g]é)%n the device
housing 42ghethisréXernptany tbenlsollime ntetiteetodkingdrith 8 4is) intagr A 2withahwildakéegwitember 48. In
certain othg el{pbogindents the locking rib 84 may be individually fabricated and coupled to the locking
€itt €Ipodl k4

;
member & e:lst,lng a swtnaltea?esc’:oupling 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 thelf8&hg nleribecasnaplany cspredriens e dorkbearemb it thelydotcanherisisipn 2, the
locking ri B ds.enoraacwithd lishedecalyins siotpidhsilid ROrinpoagemen ofitha lgeking rib 84 with

the receiving slot of the lid 56 may prevent any accidental disengagement of the tab 72 and the printed
circuit boBfdedhat 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 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 locking member 48 using a 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



[00411In the illustrated embodiment, the device housing 42 further includes another locking member
86 on the side wall 54 opposite to the side wall 50. As with the locking 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.
fO0421FIG. 5 illustrates engagement of the printed circuit board 44 with the device housing 42 in
accordance with iaspastssof tHahpresént teekgeinue ofitiepecatigniitie piintedreirtuitdodard 44 is slidably
inserted withinthe Gavity 69 ofthe: dewice Rausing 42 IEaLGh AMLRNSNIRg it atop.afdne housing 42.
Further, the attachtrg%% feature 52, which is cantilevered from a side of the printed circuit board 44, is
secured with fié'ta , 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 #é Bavity 86 SlEHARarmedrsthifieAtsatnwsg prdudhs Fhifst ®WHper portion of the
tab 72 as it slidésnalongtbeStad: 72: widtiwhié dttachment featidehl slides pastibedpper portion of the
tab 72 and engages Withthe QNGBS ik the.dak 1241100430 the dlystrated embodiment, the

attachment feature 52 includes an extension of the substrate 70 of the printed circuit board. In certain
embodiments"fIEEHEIE BREE&E LTSRN PTE5ITE Gt by dedorerts fatilitate the
engagement afcthes prameet 8froviubearthddnwith $heidmsicecheusing42ricercddampléngn one

embodiment, the, aitachmeniieatuie.22iagludes. an.angled pratuisionwithian angle that facilitates
gradual displacement of the tab 72 when sl?}?éaaggﬁe_ngaglng the attachment feature 52 and the tab 72.

678 B e Tl AT se Ry BFEPHATES 1 BAJEJE He attachment feature 52. 12

Moreover, the'si
[0044]1t should be noted that a plurality of such locking members 48 and corresponding attachment

features may 98%4dlspdd&d bHHIEREBEHSHEIY 4 andth & FHfteerE U Boxddeisespectively. The
number of subhustrpéfures:mainive balseshespail thepsizentthe prntedriretit hnapanmaterial of the

printed cireull-hog( s makeral g e lacking. Marhers Andeg It Ebedacking memper 48 faciitates
e

easy assembly and disassembly of the printed circuit board 44 and the devi ousing 42. Indeed,

present embddiftRSAt&eabigratidas 151eafihe" prite dheirint e 4l in e tHd gevice housing 42
without tools, andaemderthe splintedcirouttiboard daftan the devcathausitgrd2anithout tools. By

p_ressing the @Qaﬁ?rlé@e_\ﬁ@f %F}ﬁ@g}&{@l\!@@@d}o& @Jetﬁ'&l‘ég}{lﬁ@,iﬁé’ H§.in§e%n§]%ed§§/ai§§ng&usmg 42 may be
disengaged from the lid 56, Further, by pulling the tab 72 awaéfrom the central portion of the device

housing 42, tR&t4b 72 a6 adidenayisd FromeHs Finfed sl MBBAr 4R " HER of sliding the lid
56 onto the devick4icusing 42vandistiding thepeinteheirciitrpe afdpddsintecthe:deviseshousing may act
to engage the,sesnestive featares withdhg Jab 72,814, thisiihe.davice housing 42,[0045]FIG. 6

Hlustrates en%%getg %Q;t;eor%%olr?g# Itpg te{‘{)b?’ggn\{,ivletpg%gsag]?g&?gpneggg I/’lé! ri% the tab 72
I : g ) 72.
[0643]  In the illustraied embodiment, the aftachment feature 32 includes an extension
of the substrate 70 of the printed circuif board. In certain embodimenis, the shape and
size of the attachment feature 52 may be selected to facilitate the engagement of the
printed circuit beard 44 with the device housing 42. For example, in one embodiment,
the attachment feature 52 inciudes an angled protrusion with an angle that facilitates
gradual displacement 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 52,

12



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 slot 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 slot 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 membl@#48. The dendgthtof theetockingeribl84liis appropridtelyiseleetae:to frexent the

disengagemeps:f thelid 38andahadavicenousing A% Am Wil Re.apnigsiates by ppe skilled in the art,
a variety of sg?({?g%eand ,eg/gg? ement mechanisms may be envisaged to engage the locking rib 84 with
|

the lid 56. 13 THE UEFOUS BEFEAE b THE MRRSLIE Y e SEBRE e B Ry be used for
securing printésd sicoftivoziisdvithin devitarhousing shepihrascthogetypicatydertdin industrial
automation amgigantiehSYalemssAnaeserilad-rReVReiRe: BEhnigHe.ullizes.ong,.or more locking

members to secure tgte Bﬂi{ﬁted .c%r%uif[ boaéd %{19 the device_hﬁpusin‘g. Moreover, locking ribs are
employed to pravent disengagement Hh& Brinte A ittt BEE-BPAHEAS 119 6E e e&Vice housing.
[0047)Advanteesisiyitiraibckingnieimtserdfacititateisasybasderhibli dndidiseassambly of the printed

circuit board whileiRsevestingnany:damagetathedaviag heusing duringdhe. assembly process.
Furthermore, thﬁt1I Lockingéibs reveﬁgtt %Qyigental oEening of the locking members. As will be
ill r a

oL kB T B e AL R I BLA A AT PRAS RS AP b & appropriately

a
appreciated by those’s ?ﬁle above
scaled andiortreifforeddusaced mpohassivestihe ririedcirtuihboardufoea8pNhIR only certain
features of theviayentiomhave-herniliustrated.and esarbed herin-nmanymadifications and changes
will occur to tt%%%ehkm%d i C’gpce.tagé itdiizthﬁdfef%e’ }o] e yq}djﬁtp d that the appended claims are
intended to cover all SUch modifications and changdes assralf within W8 BE 8t YEtHe invention. 14

42 and sliding the printed circuit board 44 into the device bousing 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 §4 with an attachment feature
92 of the lid 56 of the module 40 of FIG. 2. In the illustrated embodiment, the locking rib
34 engages with a receiving slot 92 formed on the lid 56 of the moduie 40. The receiving
slot 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
stides 1nto 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 tocking tib 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 wili be
appreciated by one skilled in the art, a variety of shapes and engagement mechanisms

may be envisaged to engage the focking rib 84 with the }id 56.



CLAIMS: 1. An electronic component and housing interlocking system, comprising: a device
housing configured to hold a printed circuit board, wherein the printed circuit board comprises a
projection from a side of the printed circuit board; and a locking member comprising 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 flex 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, wherein the tab comprises an
opening configured to receive the projection after being slid past the second end such that the tab
engages the gfitéd cirbeivdoasdwithirefibedevicerdicigsingein lelooked positibnused f@, The system of

claim I. whereig.thereiRclign.comprises:am axlersionala swhsirateefihepynted.cifcuit board.
3. The system (%: claailms | or 2, wherein Ehe lockin menlgé)e Bomprises an extension of the side wall

with slots on elther Side 18 form IHeab" YA The &gt Ry SHEBRHE BHRALYE claims, wherein

the device hoasimgredrHiprisas s eavity fonrredihyfoad sideiwedizdmd dhvabejcarigwsinerein an opening
into the housingiscantigured tosslideably. receive-thePrinigeheircLit Board sushithatthe projection
initially press%%gggi st thg St tEond .eng of the tab. 5. The system of any one of the previous

claims, comprising gntg‘a%ltlonéi f6¢ Cﬁqgoumsbnﬁﬁber coupled On an opposite side wall to-the side wall,

6. The system of any one of the previous claims, comprisin%a lid configured to couple with the device
housing such 4t the fid*aRa2RE Bevite KSHSd ERERBSSHHEBRNTEY cictitboard Wien positioned

within the deviegthiBusiige BBated 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 above
described 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 described
nerein, many modifications and changes will occur o 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 invenzion.



7.The system of claim 6, comprising a locking rib coupled to the first end of the tab, _vvherein the
locking rib is configured to engage with an attachment feature of the lid to prevent dlsengagemfent of
the lid and the device housing. 8, The system of claim 7, wherein the attachment feature comprises a g
slot formed on a mating surface of the lid. 9. The system of claim 7, wherein t_he locking rib is
disposed on a surface of the tab such that the locking rib extends away from the S|_de wall. 10.
The system of any one of the previous claims, wherein the locking member comprises nylon,
polycarbonate, stainless steel, or combinations thereof. 11. The system of any one of _the .
previous claimspwihesein the locking member is coupled to the side \(vgll of the device housing using an
adhesive or a fastener. 12. An electronic device system, comprising:

L. An ejectronic component and housing interlocking system, comprishag

a device housing configured to hold a printed circuit board, wherein the printed
circuit board comprises a projection from a side of the printed circuit board; and

& locking member comprising 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
fiex about the first end when the printed circuit board is sfid into the device housing and
the projection is pushed against the second end of 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 cirenir board within the device housing in 2 locked position.

2. The system of claim 1, wherein the projection comprises an extension of &
substrate of the printed circuit board.
3 The system of claims 1 or 2, wherein the locking member comprises af

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 inic 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 one of the previous claims, comprising a lid configured
to coupie with the device housing such that the iid and the device housing enclose the

printed circuit board when positioned within the device housing,

[
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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 locKingiriscohiigéreddorangageciiih theotmspansingsesopd attachment

feature of a e wp L=TheD/RIEM.0 AN 12010 AN 0 Io5l A sggen grtensions each

comprise an intearal portion of the printed circuit board cantilevered from a y e printed circuit
board. 15 THEEYEIEHTBEAFRPOHA GREIGiAE 1.9 1CdM#H8ing 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, wherejn theeking. b ith, e JOGKIRgMBMRL ol hdiE SYSIEM.Of any one of
| , . !

claims 12-16, further comprising a control system. 18. A method of securing a printed circuit board

| Y o
to a device hoGETRG 4HE ETOACOMAISifiace of the lid

9. The sysiem of claim 7, wherein the locking rib is disposed on a surface of

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

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

member comprises nylon, polycarbonate, stainiess steel, or combinations thereof,

1. The system of any ome of the previcus claims. wherein the locking

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

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 1o engage with the first and

second extensions, respectively.



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. 1.9.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 attachméat featbtes9eithod phimalily efreapsing a Ipgkimhamdésbrocdofrasmy wmer of claims 8-20,
wherein secukipgiheatiashment feature wﬂ&m%&@ﬂ@%ﬂﬂ%smWQQMa%Sﬂ§n§|OCk and aligning
the attachment f attlgg \éV&hIn a c%}wt}/({)ofe ghe gnape!:ocb ahlockt F Posn#og. 22. The method of any
one of claims 1§ pan ﬁ dirtthe aft ent %%fur%ncorﬁﬁrfgg% an ‘gﬁé’ protrusion with an angle that
facilitates gradual displacement of the tab when slidably engaging the attachment feature and the tab.

INTERLOCKING SY&TEN:EQRAECWRING APRING RN the first and second extensions

each comprise an integral portion of the prinzed circuit 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 iocking 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.

17. The system of any one of claims 12-16, further comprising & control
system.
18. A method of securing a printed circuit board to a device housing, the

method comprising:

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

securing an attachment feawre cantilevered from a side of the printed cireuit
board with a tab cantilevered from a side wall of the device housing by ﬂaking the tab out
as a resull 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 & locking rib extending

from an upper portion of the tab with a corresponding second attachment feature of 2 1id.

17



CIRCUIT BOARD ABSTRACT [0049]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 second end of the tab such that the tab is configured to flex about the first end when the
printed circuit board is slid into the device housing and the projection is pushed aaainst the second
end of the tab. The tab includes an opening configured to receive the projection after being slid past
the second end sucBlthat The tathedgeigelsithie PrintetPcironirtivrg dswithing theoaice dlousing in a

locked positioRxeighiR &atures with 2 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 attachment

feature within a cavity of the snap-lock in a locked position.
22, The method of any one of claims 1§-21, whersin the atiachment feature

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

1ab when slidably engaging the attachment feature and the tab,

i8



