1 OVERMOLDED ELECTRONICS ENCLOSURE Background It is known to manufacture
enclosures for circuit boards and other electronic components from a metal or a polymeric material,
each of which has advantages in terms of ease of manufacturability, cost, toughness, thermal
properties, electrical properties, weight, etc. It is also know to manufacture an electronic enclosure
using a combination of metal and polymeric materials, where the metal and polymeric portions of the
enclosure are manufactured separately and then assembled together using fasteners and like means
to define the enclosure. All of these prior enclosutle structures exhibit some deficiencies in terms of
physical properties, cost, manufacturability, complexity, and the like. Accordingly, according to the
present development, it has been deemed desirable to provide a new enclosure for electronics that is
partially defined from metal and %%rtiagl%/ defined from a polymeric material, but that does not require

separate manufacture and S84efHYR Pl Mdeal ERENERPIENESRSSHRRLS to define the enclosure

and that exhibits other benefits and advantages over known enclosures such as those described
above. Summary In accordance with one aspect of the present invention, there is provided an
enclosure for electronics, said enclosure conpyérggund a body comprising a metal component and a
polymeric component overmolded onto the metal component sg as to be conn%cted to the metal

component witthWﬁ%?é‘f{bfg,%%%Wr&eﬁﬂﬁlnﬂs&rr%% Spircuit boards and other electronic

componenis from a metal or a polymeric material, each of which has advantages in
terms of ease of manufacturability, cost, toughness, thermai properties, electrical
properties, weight, etc. It is alsc know to manufacture an electronic enclosure using
a combination of metal and polymeric materials, where the metal and polymeric
portions of the enclosure are manufactured separately and then assembled together
using fasteners and like means {o define the enclosure. All of these prior enclosure
structures exhibit some deficiencies in terms of physical properties, cost,
manufacturability, complexity, and the like. Accordingly, according io the present
development, it has been deemed desirable to provide a new enclosure for
electronics that is partially defined from metal and partially defined from a polymeric
material, but that does not require separate manufacture and assembly of the metal
and polymer components to define the enclosure and that exhibits other benefits

and advantages over known enclosures such as those described above,

Summary

In accordance with one aspect of the present invention, there is provided an
enclosure for electronics, said enclosure comprising:

a body comprising a metal component and a polymeric component
overmolded onto the metal component sc as to be connected to the metal
component without fasteners, said body defining a recess;

a heat sink defined in said metal component;

a printed circuit board located in the recess, said printed circuit board

including a plurality of electronic components mounted thereon;



a heat sink defined in said metal component; a printed circuit board located in the recess, said
printed circuit board including a plurality of electronic components mounted thereon; said
polymeric component comprising at least one attachment feature that captures the printed circuit
board at a select location in the recess such that: (i) at least a first one of said electronic components
is electrically connected to a contact region of the metal component that is exposed through a portion
of said polymeric component; (ii) at least a second one of said electronic components is electrically
isolated from said metal component by an electrichtisolation zone of said polymeric component; and
(i) at least a third one of said electronic components is located adjacent a thermal transfer region of

said metal Com%QW%W&W%%E&%P%W#&@iﬁﬂhsﬁiabﬁénéiﬁéd%@& beiRgranaguered by

said polymeric component so as to be exposed in said recess, 2 In accordance with another

aspect oS &M iRvBIRDAIrgtbrafl Rl R selRerRlRe iBrBR ERERRS SUah BatidEuAL

comprisingast a first one of said electronic components is electrically connected to a contact
region of the metal component that is exposed through a portion of said potymeric
component; (ii) at least a second one of said electronic components is electrically
isolated from said metal component by an electrical isolation zone of said polymeric
component; and (iii) at least a third one of said electronic components is located
adjacent a thermal transfer region of said metal component that underlies said heat
sink, said thermal transfer region being uncovered by said polymeric component so

as to be exposed in said recess.



a body defining a recess adapted to receive at least one associated electronic component, said body
comprising a metal component and at least one polymeric component overmolded thereon so that the
at least one polymeric component is bonded to and mechanically interconnected with the metal
component, said at least one polymeric component comprising: at least one electrical isolation
zone that electrically insulates said metal componéht from the at least one associated electronic
component located in said recess; at least one attachment feature for capturing the at least one
associated electronic component in the recess; and a heat sink defined as part of said metal
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a body defining a recess adapted to receive at least one associated electronic
component, said body comprising a metal component and at least one polymeric
component overmolded thereon so that the at least one polymeric component is
bonded to and mechanically interconnected with the metal component, said at least
one palymeric component comprising:
at least one electrical isolation zone that electrically insulates said metal
component from the at least one associated electronic component located in said
recess;
at least one attachment feature for capturing the at least one associated
electronic component in the recess; and

a heat sink defined as part of said metal component.



FIG. 2 is an isometric view from below of the electronics enclosure of FIG. 1; FIG. 3 is a section view
as taken at line 3-3 of FIG. 1; FIG. 4 is an exploded isometric view of the electronics enclosure of
FIG. 1; FIG. 5 is similar to FIG. 2 but also shows a printed circuit board including electronic
components mounted within the enclosure. Detailed Description FIGS. 1 - 5illustrate an
electronics enclosure E formed in accordance with the present development. The term "electronics
enclosure"” is intended to encompass a structure deﬁning a space or recess adapted to receive and
retain electronic components such as one or more printed circuit boards including electronic
components mounted thereon. In this regard, the enclosure E includes a body B comprising a plurality
of side walls S1,52,53,54 that define 8 IBRESIRERD AESHMINESs a top wall T that extends between
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space or recess R adapted to receive and retain electronic components such as at least one printed

circuit boaRFPEBARCRINIY 1R MG I RBERIRR ounted thereon as shown in FIG. 5. The body
B comprises a single neehanisahraskagsnoirconmpooRiftial ssisfinecanaisingte sneta body
component M (FIG, 4) and one ar mare polymeric had ts P (FIG. 4) that are overmolded
onto the metal co Iﬁaon%ﬁt WSB%’&‘S%’& %%F%&Fﬁl@é&oé%gg%ﬁd }nechanically interlocked with the
metal body comp&henigs amdethitsiddSepastble friew dhéhmetatbodizcemponant &l iiEhdut physically
damaging the me nd/or polymetric y.campaonents M, P. No fasteners, such as scr rivets or
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Detailed Description

FIGS. 1 — b illustrate an electronics enclosure E formed in accordance with
the present deveiopment. The term “electronics enclosure” is intended to
encompass a structure defining a space or recess adapted to receive and retain
eglectronic components such as one or more prinied circuit boards ' including
electronic components mounted thereon. In this regard, the enciosure E includes a
body B comprising a plurality of side walls S1,32,83,54 that define a periphery and
also inciudes a top wall T that extends betweeh and interconnects one end of the
side walls S1 - S4. The side walls S1 — S4 and top wall T define a space or recess
R adapted to receive and retain electronic components such as at least one printed
circuit board PCB including electronic components mounted thereon as shown in
FIG. 5.

The body B comprises a single mechanical package or component thai is
defined by a single metal body component M (FIG. 4) and one or more polymeric
body components P (FIG. 4) that are overmolded onto the metal component M so as
to be bonded or adhered t¢ and mechanically interlocked with the metal body
component M and, thus, inseparable from the metal body component M without
physically damaging the metal and/or polymeric body components M, P. No
fasteners, such as screws, riveis or cfips, are used to interconnect the polymeric
component P to the metal component M; in the illustrated éﬁ(ampie, the bodymB

inciudes only a single, one-piece polymeric body component P.



FIG. 4 is an exploded isometric view that reveals the single metal body component M and the single
polymeric body component P that is overmolded onto the metal body component M so as to define the
single-component body B. The metal component M is defined from an electrically and thermally
conductive metal such as aluminum, steel alloy or the like and is cast and/or otherwise defined as a
one-piece construction. The polymeric component P js defined from an injection molded polymer
("plastic") that is overmolded to the metal componen‘% M after the metal component is placed in a mold.
Accordingly, the p [e er into voids defined in the metal component M. and into voids
defined between tﬁ%gzj%p%g e[%% zgﬁg ee\:rgssvé%\lnéteoa %6?&%%%6%%eﬁﬂ%q)einrﬂﬂ%f’c¢] D metal
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flows into voids of the metal compongnt M such that the polymeric component P cannot be separated
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polymeric enclosure ‘body), the metal component M of the enciosure body B is
superior for providing a first set of features and characteristics to the enclosure E.
For example, the strength of the metal component M makes it an ideal ocation for
multipie mounting tabs MT including respective apertures that are adapted fo be
engaged by associated fasteners for securing the enciosure E to a desired mounting
location or mating enclosure E. The mounting tabs MT are external to the recess R.
The metal component M also provides a means for functional electricalflogic
grounding. In the illustrated embodiment, the metal component M includes one or



In contrast to the metal component M (or as compared to an all metal enclosure body), the polymeric
component P of the enclosure body B is superior for providing a second set of features and
characteristics to the enclosure E. For example, the polymeric component P provides superior
structural compliance and electrical insulation capabilities. With reference to FIGS. 2 and 3, it can
be seen that portions P1 and P2 of the polymeric cosmponent P respectively cover internal surfaces of
portions MI ,M2 of the metal component M in the top wall T of the enclosure to electrically insulate the
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portion P and another portion of the body defined by either the metal or polymeric component M,P. As
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at least one of the side wall portions PS1,PS2 be defined with a ramped surface Ni that diverges away
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PS1,P52 of the EO%m ic portion P facilitates a sliding snap-fit engagement of a printed circuit board

PCB into th& F%‘ 0 a position where it is captured in the recess R by the nibs N as shown in
in confrast o the metal component M (or as compared to an all metal

enciosure body), the polymeric component P of the enciosure body B is superior for
providing a second set of features and characteristics to the enclosure E. For
example, the polymeric component P provides superior structural compliance and
electrical insulation capabiiities.

With reference to FIGS. 2 and 3, it can be seen that portions P1 and P2 of the
polymeric component P respectively cover internal surfaces of portions M1,M2 of the
metal component M in the top wall T of the enclosure fo electrically insuiate the
portions M1,M2 from electronic components contained in the enciosure recess R.
Thus, the portions P1,P2 of the polymeric component P define electrical isolation
zones that help to protect a user or other person from high-voltage or electrical

charges that might otherwise be conducted through the metal component M. As



7 FIG. 5, without requiring use of additional fasteners. Also, the printed circuit board PCB can be
removed from the recess R by resilient deflection of the polymeric side wall portions PS1,PS2 to
disengage the printed circuit board PCB from each nib N. The attachment features AF can
alternatively include or be defined by other structures of the polymeric component P that provide for a
snap-fit engagement of a printed circuit board PCB or other electronic component with the body B to
retain the printed circuit board PCB or other electronic component at a select desired location in the
recess R, where at least one electronic component EB thereof is electrically connected to the metal

component M.through a.contact region,EC, at le ne, electronic component EB thereof is electrically
isolated from” Oev%neg}gi%é%m%%%gn, tytgn%?e(??r%ta?f{fgtl)lgﬁgr? %oﬁeegﬂp ?3% 3 pcﬁ%ﬁgfrig%omponent
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transfer region TR and to the associated heat sink HS adjacent/under which the thermal transfer
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milling of the metal'component M or other post-processing 0 ether the metal or polymeric component
M,P is requirétbgidestiegolianeis éomporeipPdsevaensided afieths ihetapeesapdriett®m.  The
developmentaas hgemdescribed with reference to preferred embodiments. Those of ordinary skill in =~
the art will recognize that modifications and alterations to the preferred embodiments are possible. The
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Claims for securing one or more electronic components, such as a printed circuit board
PCB, within the recess R. {n one example, as shown herein, a first side wall portion
P31 of the polymeric component P defines part of the enclosure body side wall S1
and a second side wall portion P32 of the polymeric component P defines part of the
enclosure body side wall 52, and the attachment features AF are defined as part of
the first and second side wall portions P31,P382. As shown hersin, the attachment
features AF of the in the Hllustrated embodiment are provided one or more printed
circult board refention nibs N defined by the first side wall portion PS1 and/or the
second side wall pottion PS2 of the polymeric component #. in particular, each nib
N is dimensicned and conformed io capture the prinied circuit board PCB in the
recess R. Specifically, a printed circuit board PCB is captured between each nib N
of the polymeric portion P and anocther portion of the body defined by either the
metal or polymeric component M,P. As shown, the nibs N capture the circuit board
PCB against supports 37T defined by either the metal component M or polymeric
component P. |t is preferred, as shown herein, that each nib N located on at least
one of the side wall portions PS81,PS2 be defined with a ramped surface Nt that
diverges away from the side wall poriion PS1,PS2 from which it projecis as if
extends deeper info the recess R toward the top wall T. The ramped surface N1 and
the natural resiliency of the side wall portions P51,P32 of the polymeric portion P
facilitates a sliding snap-fit engagement of a printed circuit board PCB info the

recess R io a position where it is captured in the recess R by the nibs N as shown in



1. An enclosure for electronics, said enclosure comprising: a body comprising a metal component
and a polymeric component overmolded onto the metal component so as to be connected to the metal
component without fasteners, said body defining a recess; a heat sink defined in said metal
component; a printed circuit board located in the recess, said printed circuit board including a
plurality of electronic components mounted thereon; said polymeric component comprising at least
one attachment feature that captures the printed circuit board at a select location in the recess such
that: (i) at least a first one of said electronic componénts is electrically connected to a contact region of

the metal component that is exposed through a portion of said polymeric component; (H) at least a
second one of Said-UEPShiEEBIRRB NSRS i@%@é@i’ﬂ%éfﬁﬁ@@%’t%d ‘f}Yéﬁw %cpﬁfé)ﬁﬂ Etﬁﬁﬁ‘é&f@rﬁ? by an
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components is located adj thermal transfer region of said. metal nent that underlies said
heat sink, sai@% é)rcr}f&f'i%rsa%%}{r%ité)ndése?ﬁaa@r?co&ePgigtgf’o gg%%ﬁ?%gﬁg%&%'gn%ﬁ%s ‘%(i?to be
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defining a recggs.adaptodie wﬁ%@t&%ﬁﬁmﬁ%@%%@l@@y@@'gn%%mparége%eﬁ%ﬂmdav

comprising a metal component and at least one polymeric component overmol thereon so that the
at least one pINHRErRCHhRRAER FEIRIBE /S Me CATIEARD i MR dBRMAE B RtretRi thetal
component, sxidtat leastiobeyalroerisrostipanett @ARSisiRgient at a select desired location

in the recess R, where at least one electronic component EB thereof is electrically
connected to the metal component M through a contact region EC, at ieast one
electronic component EB thereof is electrically isolated from the metal component M
by an electrical isolation zone P1,P2 of the polymeric component P, and wherein at
least another electronic component EB is located adjacent an uncovered thermal
transfer region TR of the metal component M g0 as to be located to transfar heat info
the thermal transfer region TR and to the associated heat sink HS adjacent/under
which the thermal transfer region TR is located.

The polymeric component P is also preferred relative to the metal component
M for defining air flow slots U and other openings in the enclosure body B. The
polymeric component P is injection molded to include such slots U and other
openings for connectors and the like so that no milling of the metal component M or
other post-processing of either the metal or polymeric component M,P is required
once the polymeric component P is overmaoided onto the metal component M.

The development has been described with reference fo preferred
embodiments. Those of ordinary skill in the art will recognize that modiﬁcatioﬁs and
alterations to the preferred embodiments are possibie. The disclosed preferred
embodiments are not intended to limit the scope of the following claims, which are o
be construed as broadly as possible, whether literally or according to the dooctrine of
equivalents.



at least one electrical isolation zone that electrically insulates said metal component from the at least
one associated electronic component located in said recess; 9 at least one attachment feature for
capturing the at least one associated electronic component in the recess; and a heat sink defined as
part of said metal component. 3. The electronics enclosure as set forth in claim 1 or claim 2,
wherein said at least one polymeric component comprises a single, one-piece polymeric component.
4. The electronics enclosure as set forth in claim 1 or claim 2, wherein said body comprises a plurality
of side walls and a top wall that extends between &nd interconnects the plurality of side walls, and
wherein said recess is defined between said pl%gliirt%/sof side walls and said top wall.

1. An enclosure for electronics, said enclosure comprising:

a body comprising a metal component and a polymeric component overmolded
onto the metal component so as to be connected o the metal component without
fasteners, said body defining a recess;

a heat sink defined in said metal component;

a printed circuit board located in the recess, said printed circuit board including a
plurality of electronic components mounted thereon;

said polymeric component comprising at least one atitachmen{ featurs that
captures the printed circuit board at a select location in the recess such that: (i) at least
a first one of said electronic components is electrically connected fo a contact region of
the metal component that is exposed through a portion of said polymeric component; (i)
at least a second one of said electronic components is electrically isolated from said
metal component by an electrical isolation zone of said polymeric component; and (iii) at
least a third one of said electronic components is located adjacent a thermal transfer
region of said metal component that underlies said heat sink, said thermal fransfer
region being uncovered by said polymeric component so as to be exposed in said

recess.

2. An enclosure for electronics, said enclosure comprising:

a body defining a recess adapted to receive at least one associated electronic
component, said body comprising a metal component and at least one polymeric
component overmolded thereon so that the at least one polymeric component is bonded
to and mechanically interconnected with the metal component, said at least one
polymeric component comprising:

at least one electrical isolation zone that electrically insulates said metal
component from the at least one associated electronic component located in said

recess,;



5. The electronics enclosure as set forth in claim 4, wherein said at least one attachment feature
comprises at least one nib that projects outwardly into the recess from one of the sidewalls, wherein
said at least one nib is dimensioned and conformed to capture the at least one associated electronic
component in the recess. 6. The electronics enclosure as set forth in claim 5, wherein said at least
one nib comprises a ramped surface that diverges &way from the side wall to which the nib is
connected as the ramped surface extends toward the top wall. 7. The electronics enclosure as set
forth in claim 2, wherein said heat sink comprises a plurality of fins separated from each other by air
flow passages. 8. The ele ﬁronlcs en re as_set foih in clai her in a§ortlon of S%Id metal

component unc?erlymg salaeh g ascm ghd ocalt'e% i SafFradiad | ?@8 b)(/)ré FErosiRlp
polymerielecinnim eotrgmasrbimibve aseckeattrdnsfer from said recess to said heat sink. 10 9. The

electronics encgo?%e a3 E;%ﬁ{é@ 'Qsé%ﬂ’o% 5@ mt%i’ further corpprlsmg a plurality of mounting tabs
d ou

defined as part of the met al componen tand oca SIEP sald recess, each of said mounting tabs
defining an aperture adapted to receive an associated fastener.

3. The electronics enclosure as set forth in claim 1 or claim 2, wherein said at

least one polymeric component comprises a single, one-piece polymeric component.

4. The electronics enclosure as set forth in claim 1 or claim 2, wherein said body
comprises a plurality of side walls and a top wall that extends between and
interconnects the plurality of side walls, and wherein said recess is defined between

said plurality of side walls and said top wall.

5. The electronics enclosure as set forth in claim 4, wherein said at least one
~ attachment feature comprises at least one nib that projects outwardly into the recess
from one of the sidewalls, wherein said at least one nib is dimensioned and conformead

to capture the at least one associated electronic component in the recess.

6. The electronics enclosure as set forth in claim 5, wherein said at least one nib
comprises a ramped surface that diverges away from the side wall to which the nib is

connected as the ramped surface extends toward the top wall.

7. The electronics enclosure as set forth in claim 2, wherein said heat sink

comprises a plurality of fins separated from each other by air flow passages.

8. The electronics enclosure as set forth in claim 2, wherein -a. portion of said
metal component underlying said heat sink and located in said recess is uncovered by
said at least one polymeric component so as to increase heat transfer from said recess
to said heat sink.



10. The electronics enclosure as set forth in claim 2, wherein said at least one electrical isolation zone
includes an opening therein that exposes an underlying portion of the metal component that defines an
electrical contact adapted for mating with an electrical ground connection of the at least one electronic
component. 11. The electronics enclosure as set forth in claim 1 or claim 2, wherein the metal
component is a one-piece construction. I OVERMBLDED ELECTRONICS ENCLOSURE Abstract
An enclosure for electronics includes a body with a metal component and a polymeric component _
overmolded ongp t o) 0 C he metal o nent without
fasteners. The %?ojf ére% %%ﬁ&%ﬁ@:? gsiﬁ%ﬁﬁ%&?%e%%ﬁh{eo%g %'P?:gm@caﬁgﬁt?%m&'ﬁgg circuit

board is doelsteditn ohenmedingdabisrisiives aphadiof ticewetamcropanpariand mosisddttsdeon. The
olymeric o RNt dach A saldeAR) N 2tas A iRA wE (SR RENECRIC Y board at
a select location in the recess such that: (i) ‘at least a first one of the electrorﬁc components is
electricafi§esimiestéastenebontact region of the metal component that is exposed through a portion of
said polymeric component; (ii) at least a second one of the electronic components is electrically
isolated from the metal component by an electrical isolation zone of the polymeric component; and (i)

at least a third dRe JNBSIERIAR LBHVIERS RabIRIBIRGAHBNE ahErRIA SR FEI9e%iOR%f the
metal cogranest iabtododies el sinkpERmEaEralirdsTeksegiands UACRYSIRY Byl

polymeric_component so as to be exPosed in the recess.
of the metal component that defines an electrical contact adapted for mating with an

electrical ground connection of the at least one electronic component.

11. The electronics enclosure as set forth in claim 1 or claim 2, wherein the

metal component is a one-piece construction.
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OVERMOLDED ELECTRONICS ENCLOSURE

Abstract

An enclosure for electronics inciudes a body with a metal component and a
polymeric component overmolded onto the metal component so as to be connectad o
the metal component without fasteners. The body defines 2 recess. A heat sink is
defined in the metal component. A printed circuit board is located in the recess and
includes a plurality of electronic components mounted thereon. The polymeric
component includes at least one attachment feature that captures the printed circuit
board at a select location in the recess such that: (i) at least a first one of the electronic
components is electrically connected to a contact region of the metal component that is
exposed through a portion of said polymeric component; (i) at least a second one of the
electronic components is electrically isolated from the metal component by an electrical
isolation zone of the polymeric component; and (i) at least a third one of the electronic
components is located adjacent a thermal fransfer region of the metal component that
underlfies the heat sink. The thermal transfer region is uncovered by the polymeric
component so as to be exposed in the recess.
Fig. 1



