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(57) Abrégée/Abstract:

A digital camera Is mounted to a circuit-board in a cellphone. The camera is mounted In a plastic main-body, and Is supported
therein on a bed of springs, which provides a stable resilient mechanical support. The springs double as connector-strips, being
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(57) Abrege(suite)/Abstract(continued):

electrically-active connector-strips for conducting electrical signals and services between the component and a circuit-board. The
connector-strips are solidly attached to the circuit-board, by being soldered thereto. The main-body Is not attached directly to the
circuit-board, but rather Is attached directly to the connector-strips. These measures ensure that the camera Is mechanically
Isolated from the circuit-board whereby, If the cellphone Is dropped or knocked, the Inertia of the camera does not damage the
circuit board.
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Abstract of the Disclosure

Title: STRUCTURE FOR MOUNTING A COMPONENT TO A CIRCUIT-BOARD

A digital camera is mounted to a circuit-board in a cellphone. The camera is mounted in a plastic
main-body, and is supported therein on a bed of springs, which provides a stable resilient
mechanical support. The springs double as connector-strips, being electrically-active connector-
strips for conducting electrical signals and services between the component and a circutt-board.
The connector-strips are solidly attached to the circuit-board, by being soldered thereto. The main-
body is not attached directly to the circuit-board, but rather is attached directly to the connector-
strips. These measures ensure that the camera is mechanically isolated from the circuit-board
whereby, if the cellphone is dropped or knocked, the inertia of the camera does not damage the

circuit board.

Anthony Asquith
Agent for the Applicant
Docket: 282-679
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Title: STRUCTURE FOR MOUNTING A COMPONENT TO A CIRCUIT-BOARD

[001] This specification relates to a manner of mounting cameras and other items on a circuit
board, particularly in a product like a cellphone, where space is at a tight premium, and where the
product must be capable of standing up to accidental knocks, such as might occur if the product is

dropped.

[002] Traditionally, there have been basically two approaches to connecting a camera to the
circuit board. First, the camera unit may be fastened solidly to the circuit board. The problem with
this is that the camera is a rather heavy item (the camera itself can weigh up to three grams, and
the plinth structure onto which the camera is physically integrated adds a further gram or two to the
total mass), and when the camera is jarred or dropped the large inertia and mass of the camera
unit throws a momentary strain and stress onto whatever is holding the camera unit onto the board.
If this is the electrical wires or connections, such abusive mechanical stresses can lead to
oremature failure. Thus, mounting the camera unit solidly to the circuit board is contra-indicated.

Besides, often it is not permissible to solder the camera directly to the board, because the heat

would damage the camera.

[003] The hitherto more favoured manner of connecting a camera to a circuit board has been to
mount the camera mechanically separately from the circuit board. The camera may be mounted
solidly into e.g the frame of the celiphone, or may be allowed a small degree of float or movement

retative to the frame of the cellphone. The electrical connections to the circuit board have then

been made by means of a flexible ribbon.

[004] Flexible ribbon connectors are notoriously expensive, especially when engineered to be
reliable electrically on a mass production basis. However, ribbons do have the benefit that none of
the electrical connections have to bear the mechanical shocks and attendant stresses and strains
that arise due to the inertia and mass of the camera when the cellphone ts jolted or jarred, and the
ribbon arrangement has generally been favoured for that reason. As mentioned, designers have

not dared to mount the (heavy) camera directly solidly to the circuit board, for fear of the effect of

jars and jolts.

[005] Preferably, the component (e.g a camera) is mounted on or in a plastic main-body, and is
supported therein on a bed of springs, which provides a stable resilient mechanical support.
Preferably, the springs double as connector-strips, being electrically-active connector-strips for
conducting electrical signals and services between the component and a circuit-board. Preferably,

the connector-strips are solidly attached to the circuit-board, as by being soldered thereto.



CA 02510481 2005-06-22

2

Preferably, the main-body is not attached directly to the circuit-board, but rather is attached directly

to the connector-strips.

DETAILED DESCRIPTION OF DRAWINGS

1006] By way of further explanation, examples will now be described with reference to the

accompanying drawings, in which:-

Fig 1 is a pictorial view showing a camera mounted in a mounting-structure, suitable for fixing to a
circuit board in a cellphone.

Fig 2 is a view of the components of the mounting-structure, prior to assembly.

Fig 3 is the same view as Fig 2, but shows the components after assembly.

Fig 4 is a view from underneath, showing a camera about to be lowered into position in the
mounting-structure.

Fig 5 is cross-sectional elevation showing a detail of the mounting-structure.

[007] The apparatuses shown in the accompanying drawings and described below are examples.
It should be noted that the scope of the patent protection sought is defined by the accompanying

claims, and not necessarily by specific features of exemplary embodiments.

[008] The camera-unit 20 is itself conventional. The designer can select from numerous
proprietary standard sizes and shapes. The camera-unit 20 has a plastic housing 22 protecting the
lens 23. The housing 22 includes a plinth 24, having an overface 25 and an underface 26. The
camera-unit 20 is provided with a number -- in this case, twenty -- of contact-patches 27, set in the

underface 26 of the camera plinth.

[009] The mounting-structure 30 is made from three components, being a left connector-rack, a
right connector-rack 32, and a main-body 34. The main-body 34 is a plastic moulding, and the

connector-racks 32 are brass stampings.

[0010] The connector-racks 32 are made from respective single pieces of metal. The single piece
remains intact while the rack is being assembled into the main-body 34. After the racks have been
assembled in position in the main-body, respective link-bars 35 of the racks are detached
therefrom. The removal of the link-bars leaves respective series of separate connector-strips 36

now attached individually into the main-body. Once the link-bars are removed, the now-separate

connector-strips 36 are separate mechanically and electrically.

[0011] Each connector-strip 36 has an upstanding springy-arm 37, a contact-platform 38, a
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platform-arm 39, and an attachment-portion 40.

[0012] As shown in the drawings, the main-body 34 is moulded with a left and a right series of
slots 41, separated by peninsulas 42. Each slot 41 is a little wider than the width of the springy-
arm 37, so the springy-arm can move freely up/down within the siot. Below the siot 41 is an
attachment-pocket 43 (Fig 5), which is of a width that is a little tighter than the width of the
attachment-portion 40. The attachment-pocket 43 is wider than the siot 41, commensurate with the
attachment-portion 40 being wider than the springy-arm 37, as may be understood from the

drawings.

[0013] The width-interference between the attachment-portion 40 of the connector-strip 36 and the
attachment-pocket 43 in the main-body 34 is what holds the connector-strip firmly in place in the
main-body moulding 34. There are no rivets or other fasteners, as such, holding the twenty

connector-strips in place.

[0014] During manufacturing assembly, the connector-rack 32 is mounted in a fixture in the
(automatic) assembly machine. The rack 32 is aligned such that the springy-arms 37 engage In
the slots 41. The rack travels deeper into the slots, until the sides of the attachment-portions 41
encounter the sides of the attachment-pockets 43, and become jammed therein. The rack is
nushed fully home, such that the attachment-portions lie deep and tight within the attachment-
pockets. At this point, the link-bars 35 are still in place, coupling the several connector-strips 36
together. However, now that the attachment-portions 40 are held securely, each tightly gripped

within its respective attachment-pocket 43, the link-bars 35 can now be removed.

[0015] The metal stamping from which the connector-rack 32 is made is formed with notches 45.
That is to say, every one of the eleven arms 46 of the link-bar 35 is notched. Thus, once the rack
32 has been pressed into place, it is now a relatively simple matter to break the link-bar 35 away
from the ten connector-strips 36. Of course, the notches 46 must be made properly -- neither so
deep that the link-bars 35 would break away during assembly/insertion of the rack; nor so shallow
that considerable force would be needed to break the link-bar off, which might lead to the
connector-strips 36 being dislodged by the act of breaking off the link-bar 35. It is recognised that
an adequate margin between these two extremes can be engineered. The designer may prefer o

have the link-bars broken off after soldering, instead of before soldering as described.

10016] With the two link-bars 35 removed, and the twenty now-separated connector-strips 36 In
place, the mounting-structure is as shown in Fig 3, and is ready to be mounted on the circuit board

of the cellphone. Two dowels 47 protrude from the underface 26 of the main-body 34, and these

engage with corresponding dowel-holes 48 in the circuit-board 49.
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(0017] The designer arranges that, when the dowels 47 are in the dowel-holes 48, the contact-
platforms 38 are aligned with the electrical contact-pads 50 on the circuit-board 49 (Fig 4). The
contact-platforms 38 are then flow-soldered to the contact-pads 50. (Note that Fig 4 is an

illustrative diagram; of course the contact-pads 50 are on top of, not underneath, the circuit-board
49.)

[0018] It is an easy matter for the designer to be sure that the connector-strips 36 are all pushed
to the same position (i.e the same height and depth) within the main-body 34. Of course,
inevitably there will be some slight mismatches, whereby not all twenty of the contact-platforms 38
will be in actual touching contact with their respective contact-pads 50 on the circuit-board 49.
However, it is recognised that the described manner of attaching the connector-strips 36 into the
main-body 34, despite using no fasteners, leaves every one of the contact-platforms 38 so nearly
touching its respective contact-pad 50 that solder will easily fill such small gaps as may actually be

present.

[0019] Once the contact-platforms 38 have been soldered to the contact-pads 50, the mounting-
structure 30 itself is now (to an extent as will be explained in more detail below) mechanically fast
with respect to the circuit-board 49. The soldered joints 60 between the contact-pads 50 and the

contact-platforms 38, once properly made, remain rigid and mechanically immovable.

[0020] It will be understood that the main-body plastic moulding 34 of the mounting-structure 30 is
not itself attached directly to the circuit-board 49, but rather that it is the connecter-strips 36 (in
fact, the contact-platforms 38 of the connector-strips) that are attached solidly and directly to the
circuit-board 49. The main-body 34 itself is not fastened otherwise than by being fast with the

attachment-portions 40 of the individual connector-strips 36.

[0021] With the mounting-structure 30 attached to the circuit-board 49, now the camera-unit 20

can be assembled to the mounting-structure.

[0022] The main-body 34 is formed with corner-pieces 52, which are dimensioned to receive the
corners 33 of the camera plinth 24. Guided between the corner-pieces 52, the camera-unit 20 is
constrained against lateral and rotational movement relative to the mounting-structure. As the
camera-unit 20 is pressed down (against the resilience of the springy-arms 37) between the corner-
pieces 52, the twenty contact-patches 27 in the underface 26 of the plinth 24 make contact with the
twenty contact-tips 53 on the corresponding springy-arms 37. The designer has seen to it that the
corner-pieces 52 guide the plinth 24 accurately enough to ensure that the contact-patches 27
remain in alignment with the contact-tips 53. The springy-arms 37 are springy enough for the

designer to be sure also that each contact-patch 27 makes good electrical contact with its
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respective contact-tip 53.

[0023] The camera-unit 20 is pressed down until latch-ledges 54 on the retaining-arms 56 snap
over the plinth 24, engaging the overface 25 thereof. Now (Fig 1), the camera-unit 20 is heid
securely against dislodgement in the mounting-structure 30. It can be released, but only if the
retaining-arms 56 are deliberately bent back, and the designer can easily ensure this will not

happen accidentally.

[0024] It will be understood that the described manner of mounting the camera on the circuit-
board makes it relatively easy to ensure that electrical connections between the camera and the
circuit-board remain true throughout the service life of the cellphone. The springiness of the
springy-arms 37 keeps the contact-tips 53 of the springy-arms in engagement with the contact-
patches 27 in the underface 26 of the camera-unit 20, even though the camera-unit might be

permitted to move (slightly) relative to the mounting-structure.

[0025] Of course, failures are always possible, but it is considered that the likelihood of an
electrical failure between the camera-unit 20 and the circuit-board 49 is much reduced when
compared e.g with mounting a camera-unit solidly on a circuit-board, and even when compared
with connecting a camera-unit to a circuit-board by means of a ribbon connector. It should be
noted that the contact-patch 27 on the camera-unit 20 directly touches the piece of metal (i.e the
connector-strip 36) that is itself directly soldered to the circuit board. There are no intermediate

connectors or connector-components.

[0026] Again as to the reduced likelihood of an electrical break, it should be noted that, for each
electrical path, there is only one non-soldered contact, i.e the contact between the contact-tip 53
and the contact-patch 27. By contrast, ribbon connectors are often not soidered, but are
mechanically crimped; soldering the contact-platforms 38 to the contact-pads 50 is, by comparison,

very tolerant of slight mismatching during manufacturing assembly.

[0027] Where electrical contacts are made by two metal surfaces being spring-loaded together,
generally it does no harm if the metal surfaces can move slightly mechanically -- which is what
happens in the depicted structure when the components are impacted. The movement can be

beneficial in that it scrapes the surfaces, and keeps the contacts clean. By contrast, the contacts

in ribbon connectors never move at all due to jolts and knocks, and can deteriorate.

[0028] As mentioned, if the camera were soldered solidly to the circuit board, the camera is heavy
enough, and dense enough, i.e the camera has enough mass and inertia, that knocks and shocks

experienced by the cellphone might cause cracks to start in the soldered joints 60, and perhaps
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lead to a break in electrical continuity.

10029] In the mounting system as described herein, the designer might have arranged for the
spring forces produced by the springy-arms 37 to be large enough to hold the camera-unit 20 firmly
against the latch-ledges 54, even if the camera-unit is jarred violently, e.g if the celiphone is
dropped. However, preferably the designer should arrange for the camera-unit 20 to be free to
undergo actual movement, e.g to undergo (small) bounce and rebound movements, relative to the
mounting-structure 30, as a result of mechanical shocks. The resilience of the springy-arms 37 of
the connector-strips 36 ensures that, despite such movement of the camera-unit, all the contact-
tips 53 will remain in mechanical and electrical contact at all times with the contact-patches 27. At
the same time, the resilience of the springy-arms absorbs the physical movement of the camera-
unit 20.

[0030] Consider a heavy knock or jar to the cellphone, in such direction as to cause the camera-
unit 20 to move bodily downwards in Fig 1. That is to say, the shock is great enough to cause the
overface 25 of the heavy camera-unit 20 to break free momentarily from one, or both, of the latch-
ledges 54. This movement has no electrical penalty, in that the movement does not cause the
contact-patches 27 to break free from the contact-tips 53. And immediately after that downwards
movement, the camera-unit 20 will settle back, and will once again lie with the overface 25 pressed
upwards against the latch-ledges 54, under the urging of the springy-arms 37 of the connector-

strips 36.

[0031] Similarly, for other shock-induced modes of movement, including tipping, of the camera-unit
20, the springy-arms 37 can be expected to absorb at least most of the shock; that is to say, it can
be expected that very little of the shock emanating from the camera unit will be transmitted to the

soldered joints 60.

[0032] It can be regarded that the camera-unit is supported on a bed of springs. [f the designer
sets the spring forces to be light enough to allow the camera-unit 20 to move at all, the as-
illustrated arrangement of the springs will permit the camera-unit to move in a number of modes.
The camera-unit is guided for up/down movement by the engagement of the corner-pieces 52 of
the main-body 34 (the mounting-guides) with the corners 33 of the camera-unit (the component-
guides). Regarding linear or bodily movement of the camera relative to the mounting-structure: the
guides 33,52 constrain the camera against lateral movement in the back/front and left/right modes,
but the guides 33,52 do not constrain against movement of the camera in the up/down mode.
Regarding rotational movement of the camera with respect to the up/down axis: the guides 33,52
constrain the camera against rotational movement in the yaw-mode, but the guides 33,52 do not

constrain against tipping movements in the pitch-mode and/or the roll-mode.
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[0033] (It should be understood that the above-mentioned bounce/rebound movements, if they
take place at all, are of tiny magnitude. However, even such tiny permitted movements can be
very effective in mechanically isolating the soldered joints 60 from jolts and shocks emanating from

the camera.)

[0034] The retaining-arms 56 and latch-ledges 54 are not very rigid structures. It might happen
that a jolt on the cellphone acts in such a direction as to cause the camera-unit to impact heavily,
for a moment, against the latch-ledges. In that case, the shock wili not now be absorbed by the
bed of springs; however, the shock in that case passes through the latch-ledges, through the
retaining-arms, through the main-body 34, through the attachment-portions 40, and through the
platform-arms 39, before it can reach the soldered joints and the circuit board. It should be
regarded as most unlikely that a shock load arising from the inertia of the camera could be
transmitted through all these elements to the circuit-board 49 with enough retained energy to crack

the soldered joints or otherwise damage the circuit-board.

[0035] With most magnitudes and directions of jolts and knocks, it can be expected that, if the

camera moves at all, the movement of the camera is absorbed by the bed of springs.

[0036] Only the contact-platforms 38 of the connector-strips 36 are rigid and solid with respect to
the circuit-board 49. The camera-unit 20 is not rigid and solid with respect to the main-body 34,
and the main-body is not rigid and solid with respect to the connector-strips. This mechanical
isolation of the camera means the as-depicted mounting-structure can be expected to give a long
life expectancy, both mechanically and electrically, to the mounting of a camera in a cellphone. At
the same time, the depicted arrangement is simple and inexpensive to manufacture, is suitable for
automated production and assembly, permits ready replacement of spare parts, and does so in a

cost-effective and reliable manner.

[0037] It is preferred that the abutment support provided for the overface 25 of the camera-unit 20
by the latch-ledges 54 be what may be regarded as semi-solid (or as semi-resilient) with respect to
the circuit-board 49. By comparison, the contact-platforms 38, upon being soldered to the contact-
pads 50, are supported in a completely-solid manner with respect to the circuit-board; similarly, by
comparison, the contact-patches 27 are supported in a completely-resilient manner with respect to

the circuit-board. The latch-ledges 54 define a position-defining abutment, i.e an abutment that

sets and defines the position of the camera; and that position-defining abutment is semi-solid.

[0038] The latch-ledges provide semi-solid support to the overface 25 in the following sense: (a)
the latch-ledges 54 (and the retaining-arms 56 on which they are carried) are solid enough to pre-

define the position of the assembled camera with adequate accuracy to ensure correct functioning
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of the camera; and yet (b) the latch-ledges 54 (and the retaining-arms 56 on which they are
carried) are resilient enough, with respect to the circuit-board, to ensure that any shocks caused by
the camera impacting against the latch-ledges, when transmitted through to the circuit-board, are
so attenuated and dissipated by that transmission through the intervening components and

structures as to be unable to damage the circuit-board or the soldered joints.

[0039] To avoid transmitting shocks from the camera to the circuit-board through the latch-ledges
the latch-ledges preferably should be semi-solid, for the above reasons; to this end, the latch-
ledges should be of small area, e.g preferably less than two percent of the area of the undertace
26 of the camera-unit 24; also, the retaining-arms 56 on which the latch-ledges are carried shouid
be flexible -- as they are in that the retaining-arms are able to bend in order for the latch-ledges to
snap over the overface 25. If the latch-ledge area were larger, and/or if the retaining-arms were
inflexible, the danger might arise that the heavy camera would now be held too solidly with respect
to the latch-ledges, and thus with respect to the mounting-structure, whereby too high a proportion
of the impact energy arising from the mass of the camera might possibly be transmitted to the
circuit-board. A large latch-ledge area would make the abutment too solid, i.e would constitute a
solid abutment; rather, preferably, as mentioned, the springs should hold the camera against a
semi-solid abutment -- being an abutment, again, that is solid enough to serve as an accurate

positioning abutment, but which at the same time has some “give” with respect to the circuit board.

[0040] It should be understood that the latch-ledge 54 area being no more than two percent of the
underface 26 is only appropriate, as a way of defining the semi-solidness of the position-defining
abutment, when the latch-ledge area and the underface are as clearly defined as they are in the
depicted structure. In some other structures, that ratio is not defined well enough to be
meaningful. Again, it is emphasised that the designer should arrange for the bed of springs to load
the camera unit against a position-defining abutment that is semi-solid: not a completely-solid
abutment, because that would enable an impact emanating from the heavy camera to reach the
circuit board; nor yet a completely-resilient abutment, because that could not be relied on to

position the camera accurately enough for proper functioning.

[0041] Depending on the particular layout of the mounting-structure, it might be that the important
aspect of the semi-solidness of the latch-ledges is that there are two of them, and that they define
a pivot axis. Thus, as will be understood from the drawings, the camera can easily tilt about a
pivot-axis defined by a line joining the two latch-ledges 54, therefore, one of the modes of
movement available to the camera, when responding to an impact tending to move the camera
upwards in Fig 1, is that the camera can tilt, to left or right, rather than move bodily upwards, with
respect to the latch-ledges. Thus, the pivot axis defines another degree of freedom in which the

camera can move against the springs in response to an imposed shock. Only in the case of an
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impact directed vertically straight up would there be a chance of the full shock of the impact being

transmitted through the latch-ledges to the circuit board.

[0042] Thus, the latch-ledges 54 define a pivot axis; the bed of springs is, in effect, divided into
two beds, which together urge the camera to a mid-position, i.e to a position in which the
aggregate force of the springs on one side is balanced by the aggregate on the other side. Thus,
abutting the camera against just two small spaced latch-ledges is important in making the position-
defining abutment semi-solid. if there were three, or more, latch-ledges, now the number of
degrees of freedom of movement of the camera would be reduced, and the designer would find it
that much more difficult to make sure (almost) all impacts emanating from the heavy camera could

not reach the circuit-board.

[0043] Designers often provide a ring or coliar of sponge/foam or the like, around the lens of the
camera, i.e around the aperture in the celiphone casing through which the camera takes
exposures. This foam acts as a seal, to keep dirt and moisture from penetrating. But it also has
some slight shock-absorbing quality. However, the forces exerted on the camera by the foam are
not enough to prevent the camera moving in the modes as described in response to shocks.
Rather, the foam serves as a friction damper, to prevent the camera from rebounding and
bouncing; i.e to enable the camera to settle back quietly against the latch-ledges after a shock-
induced movement. The resilience of the foam acts in the direction to press the camera unit down
towards the circuit board; therefore, the forces exerted by the foam must be light enough such that

the camera does not break contact with the latch-ledges 54, except under a heavy impact.

[0044] Other arrangements for supporting a camera on a bed of springs may be considered. |t is
not essential that the number of springy-arms be twenty, nor that the springs be arranged in two
well-spaced symmetrical rows. However, the number of springs shouid not be less than four; less
than that, and the as-described notion of supporting the camera on a bed of springs becomes

untenable.

[0045] However many springs are provided, it is important that they be arranged to form a stable
bed for the component. Thus, where the component is a square camera, the bed of springs should
extend to, or almost to, the four corners of the square. Concentrating the springs all in one central

(or off-central) location would not do, because then the camera might be prone to tipping over.

[0046] It is preferred that the camera-unit be guided loosely in constraining guides with respect to
the main-body -- as the corners 33 are constrained by the corner-pieces 52, and that the bed of
springs urges the camera-unit against a semi-solid abutment -- like the latch-ledges 54. The

camera-unit does have to be positioned in a predetermined location and orientation fairly



CA 02510481 2005-06-22

10

accurately, and if the camera were mounted resiliently (i.e on springs) all around, it would be

difficult to ensure proper alignment.

[0047] 1t is not essential that every one of the springs serve also as an electrical conductor.
Where the component being mounted requires only e.g two conductors, the designer might elect to
provide four or more springs, but the extra springs would not be electrically active. In many cases
this would not be economical, and the preference is that every spring should be an electrically-
active conductor. In the case of a camera, typically twenty separate connections to the circuit-
board are required; each one includes a springy-arm, which conveniently provides a very

satisfactory stable resilient bed for the camera.

[0048] It is preferred that the springs urge the component all in the same direction, against a fixed
stop (e.g as against the latch-ledges, in the manner as depicted). It would not be preferred for the
component to be partially supported on a bed of springs, and partially supported or guided on e.g a
hinge. In such a case, too large a portion of the shock loads emanating from the component might
be transmitted to the circuit board through the hinge. In fact, anything solid, which might transmit
shock, needs to be done carefully; given that part of the mounting or guiding has to be solid for
location /positioning purposes, it is preferred that that part should be semi-solid, as described.
Thus, a set of many springs pushing the component against a small semi-solid latch-ledge is the
best; that arrangement gives a good accurate location for the component, and yet gives excellent
isolation protection for the circuit board from shocks and impacts emanating from the (heavy)

component.

[0049] It should be noted that it is the inertia of the camera (or other component) that endangers
the circuit board: the mounting-structure itself has little mass, and, if only the mounting-structure
itself needed to be considered, it could be attached solidly to the circuit-board. However, as
shown, the main-body of the mounting structure should not be attached directly solidly to the circuit
board; rather, it iIs the connector-strips that are solid with respect to the circuit board, and the main-
body is clipped to the connector-strips. This extra lack of solidity is an important contributor to the

mechanical isolation of the camera from the circuit board.

[0050] I will be understood that the plastic material of the main-body itself has a good degree of
non-solidity, as a material. Thus, a shock or jolt applied to one point of a plastic body is
substantially deadened, i.e is damped and attenuated, as it passes through the pilastic body -- to a

much greater degree than if the body were made of metal.

[0051] It would not do for the springs to urge the camera downwards onto the mounting structure,

in a way in which the camera bottomed solidly and directly against the soldered joints, since in
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such a case there would be no shock-absorbing cushion between the heavy camera and the

soldered joints. Rather, preferably the springs urge the camera away from the soldered joints.

[0052] Preferably, the plastic main-body Is not solid with respect to the circuit-board. Rather, it is
the connector-strips that are solid with respect to the circuit board, and the plastic main-body floats
on the connector-strips. Preferably also, the camera is not solid with respect to the body. The
camera is held in place by springs holding the camera against a latch ledge -- being an

arrangement that is not able to transmit shocks from the camera to the body.

[0053] The excellent mechanical isolation of the camera from the circuit-board is the result of a
number of factors: the camera floats on springs, plus, the main-body itself is of relatively soft
shock-absorbing plastic material; plus, even though the connector-strips are jammed tightly into the
attachment-pockets, any impacts and shocks transmitted therethrough will be substantially
attenuated; plus, the connector-strips include at least some degree of springiness in the platform-

arms 39 between the attachment points 40 and the soldered contact-platforms 38.

[0054] The mounting-structure may be used to support components other than cameras. The
mounting-structure Is most advantageous when used to support dense items, i.e small, heavy
components (or large, heavy components). The more springs, the better, so the mounting-
structure comes into its own when the component requires a large number of independent

connections to the circuit board.

[0055] More or less any component that is traditionally connected by a ribbon connector can
benefit from the mounting-structure, including such components as screens (including e.g video
screens, LCD screens, etc). The mounting-structure is not so ideally suited to e.g batteries, which
only require two connectors; although batteries are of course too heavy to be attached solidly to a

circuit board, for the same reasons as discussed herein.

[0056] If the mounting-structure, though especially suitable when used to mount a multi-conductor
component, were used to mount a two-conductor component, such as a battery, or an earpiece or
speaker etc, the designer should note that the extra unused or dummy springs would be present

only in their capacity as shock absorbers, and not as electrical connectors, so it would not matter if

e.g link-bars were left on for those electrically-unused springs.

[0057] It should be noted that the contact-platforms are soldered to the contact-pads, as a
subsequent operation, after the connector-strips have been assembled into the main-body.
Therefore, any slight mismatches or misalignments between the connector-strips and the main-

body are accommodated by the solder, so there is no buiit-in strain at the soldered joints. That is
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to say, each joint is automatically constrained to take on exactly the shape it needs to be to avoid
strain. If the joints were soldered first, and then the strips were attached to the body, inevitably
there would be some in-built pre-strain, or pre-stress, locked into the joints. Similarly, it would not
do for the camera to be attached directly to the strips, as by being soldered to the strips (even if

soldering could be permitted on the grounds that the heat would not damage the camera).

[0058] The difficulty of finding room and space on the circuit-board should also be considered.
There is a constant desire to add more components and more functions, which means space on
the board is at a tight premium. Mounting the camera directly on the circuit-board might seem to
be the best solution, in that it avoids the wasted space, as well as the expense, of ribbons.
However, the herein-depicted arrangement is better than mounting the camera directly on the
circuit-board, because space is created underneath the mounting-structure, i.e in the area of the

circuit-board between the contact-pads 50, for the addition of extra components.

[0059] The orientation expressions (up, down, etc) as used herein should not be construed in the
sense that an apparatus that was covered in one orientation would not be covered in a different
orientation. Rather, the orientation expressions are applied when the apparatus is represented on

paper, and the paper has been oriented appropriately.
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Claims

1. A portable device including an electrically active camera unit (20) and a mechanical
shock absorbing mounting-structure (30) for mounting the camera unit (20) upon a circuit-board
(49) 1n the portable device, the mechanical shock absorbing mounting structure (30) comprising

the following features:

a shock-absorbing plastic main-body (34) which is suitably adapted to support the camera
unit (20) therein;

a plurality of connector-strips (36) which are attached to the main-body (34), and wherein

each connector-strip (36) comprises a springy arm (37) and a platform arm (39):

wherein the plurality of springy-arms (37) in the connector-strips (36) are configured to
provide a resiliently stable mechanical support on which the camera unit (20) is supported within

the plastic main-body (34) and is permitted to move relative to the plastic main-body (34); and

wherein the connector-strips (36) are solidly attached to the circuit-board (49), as by
being soldered thereto and the plurality of platform arms (39) in the connector-strips (36) include

at least some degree of springiness such that the main-body (34) floats on the connector-strips

(36) with respect to the circuit-board (49).

2. Device of claim 1, wherein the connector-strips (36) are attached to the main-body (34)

with attachment portions (40) of the connector-strips (36), and wherein contact platforms (38) of
the connector-strips (36) are solidly attached to the circuit-board (49).

3. Device of claim 1, further comprising the following features:

the main-body of the mounting-structure (30) is formed with mounting-guides;

the camera unit (20) has component-guides, which engage complementarily with the

mounting-guides, and thereby guide and constrain the camera unit (20) for movement relative to

the mounting-structure (30) in an up/down direction;
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the camera unit (20) has an underface (26) and an overface (25), which are at least

approximately perpendicular to the up/down direction;

the camera unit (20) includes a number CP of electrically-active contact-patches

(27), set in the underface (26) of the camera unit (20);

the main-body (34) of the mounting-structure (30) is made of electrically-insulative

plastic;

the connector-strips (36) are CS in number, and are made of electrically-conductive

metal, and are mutually 1nsulated;

the springy-arms (37) have respective contact-tips (53), which are arranged to make
contact with respective ones of the contact-patches (27) in the camera unit (20) when the camera

unit (20) lies with the component-guides engaged with the mounting-guides;

the mounting-structure (30) includes a latch-means (54,56,25), which 1s effective to latch
the camera unit (20) to the mounting-structure (30), against the resilience of the springy-arms

(37), thereby preventing the camera unit (20) from disengaging from the mounting-structure
(30);

the mounting-structure (30) includes respective attachment-means (40,43), which are

ctfective to attach the attachment-portions (40) of the connector-strips to the main-body (34);

the respective contact-platforms (38) of the connector-strips (36) are physically suitable
tfor being rigidly fastened to a circuit-board (49), being a circuit-board that includes the number

CS of contact-pads (50), and the contact-pads are arranged in the circuit-board to align with the

contact-platforms (38), upon the mounting-structure (30) being brought into contact with the

circuit-board (49);
the number CP is at least two:
the number CS 1s at least equal to CP;

the number CS is at least four.
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4, Device of claim 3, wherein the connector-strips (36) are mutually insulated by being set

in respective slots (41) formed in the main-body (34).
5. Device of claim 3, wherein:
each connector-strip (36) is of a long, thin configuration, having upper and lower ends;

the contact-tip (53) is located towards the upper end, the contact-platform (38) towards

the lower end of the each connector-strip (36);

the attachment-portion (40) 1s located intermediately between the contact-tip (53) and the
contact-platform (38);

the springy-arm (37) is a portion of the connector-strip (36) between the contact-tip (53)
and the attachment-portion (40); and

the platform-arm (39) is a portion of the connector-strip (36) between the contact-

platform (38) and the attachment-portion (40).
6. Device of claim 3, wherein:

the connector-strips (36) are fastened mechanically with respect to the main-body (34) in
that the attachment-portions (40) of the connector-strips (36) are each a tight interference fit in
respective attachment-sockets (43) in the main-body (34);

whereby the connector-strips (36) are fastened mechanically with respect to the main-

body (34) without the use of fasteners, being fasteners separate from the main-body (34) and the

connector-strips (36).
7. Device of claim 3, wherein the CS contact-platforms (38) are substantially co-planar.

8. Device of claim 3, further including the said electrically-active camera unit (20), and the

said circuit-board (49), wherein:

the camera unit (20) lies received in the main-body (34) of the mounting-structure (30),

and 1s latched therein by the said latch-means;
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the contact-patches in the underside of the camera unit (20) make direct electrical and

mechanical contact with the connector-strips (36); and

the contact-platforms (38) on the connector-strips (36) lie soldered to respective ones of

the contact-pads on the circuit board (49).
9. Device of claim 8, wherein:

the latch-means comprises two latch-ledges (54), mounted on respective flexible

retaining-arms (56) of the main-body (34);

the latch-ledges (54) engage the overface (25) of the camera unit (20), and thereby hold

the camera unit (20) latched against the resilience of the springy-arms (37).

10.  Device of claim 8, wherein the springy-arms (37) are so arranged as to push the camera

unit (20) in the up/down direction, in the sense away from the circuit-board (49).

11.  Device of claim 8, wherein the mounting-guide (52) and the component-guide (33)
cooperate to constrain the camera unit (20) against lateral movement, and twisting about an

up/down axis.

2. Device of claim 1, wherein the latch-means comprises two latch-ledges (54), so arranged
as to define a pivot axis about which the camera unit (20) can pivot, and the bed of the springy-
arms (37) 1s so arranged as to resiliently urge the camera unit (20) against such pivoting

movement about that pivot axis, in both rotational senses.

3. Device of claim 8, wherein the camera unit (20) is a camera unit that requires four or

more electrically-separate connections between itself and the circuit-board (49).

14.  Device of claim 8, wherein the circuit-board (49) is a circuit-board in a portable device
that 1s adapted to be held, during use, directly in the hands of a person, whereby the device is

subject to being possibly dropped or knocked.

15. Device of claim 12, wherein:
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the springy-arms (37) are arranged in two parallel rows, and the pivot axis defined by the

latch-ledges lies between and parallel with the said rows; and

preferably, the two parallel rows of springy-arms (37) are arranged as mirror images of
each other, with respect to a plane lying between the two rows, and the pivot axis lies in that

plane.
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