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HEAT SINK BASE AND SHIELD
BACKGROUND
A computing system may include a component that generates heat.

[00011

Heat may foe localized in a hot spot on a surface of the computing system. The
hot spot

ay cause user concern, discomfort, or even injury.

High-powered

components and thin computing system form-factors may exacerbate hot spots.

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES
[0002]

FIG. 1 is a block diagram of a heat sink including a base and shield

according to an example.
. 2 is a block diagram of a heat sink including a base and shield

100031

according to an example.

[00041

FIG.

perspective view of a heat sink including a base and

shield according to an example.
[0 0 1

FIG. 4 is a perspective view of a heat sink including a base and

shield according to an example,
flow chart based on a heat sink according to an example.

[00061

P

[0007J

FIG. 8 is a flo

-

chart based on a heat sink according to an example.

DETAILED DESCRIPTION
[00081

A heat sink of a computing system is to dissipate and spread out

heat from a component to prevent a hot spot (a localized heat differential) on a
surface of a computing system corresponding to a location of the component
The heat sink may compiy with standard component form factors and thin
computing

system form factors.

The heat sin

may be customized

to a

particular computing system design, to provide enhanced benefits that would
otherwise not be available.
[0009]

The heat sink may include a base and a shield. The base may be

mounted to the computing system (e.g. , to a substrate and/or printed circuit
board (PCB) such as a motherboard) to receive the component. The base may

mount the component and/or thermally couple a first face of the component to
the base. The shield may be mounted to the base to thermally couple a second
face of the component to the shield. The shield may be thermally coupled to the
base.

The shield and/or base may include a heat spreader and may be

composed of a combination of materials.

Thus, the base and/or shield may

dissipate heat from the component and prevent hot spots on exposed surfaces
of the computing system (e.g., on surfaces of the computing system including its
housing, body, panels, chassis, and the like).
[001 0

FIG. 1 is a block diagram of a heat sink including a base

shield 120 according to an example.

10 an

The base 110 may be mounted to a

computing system 100, and may include a gap and/or passage to allow air to
pass between the base 1 0 and the computing system 100. A component

(e.g., a memory module) may be coupled to the base

10 . The base

02

0 may

include at least one fastener (e.g., a latch for mounting the component), and the
component 102 may be coupled to the base

0 by using the shield 120 to

sandwich the component 102 between the base 110 and the shield 120. The
base 1 0 and/or the shield 120 may enable an electrical interface 108 of the

component 102 to be coupled to the computing system 00.
[001 ]

The component 102 may be a memory module (such as a dual in¬

line memory module (DIMM) or small outline dual in-line memory module

(SODIMM)),

network

module,

central

processing

unit

(CPU),

graphics

processing unit (GPU), wireless interface module (e.g. , wireless local area
network

(WLAN),

Bluetooth,

etc.),

sound

processor,

input/output

(I/O)

processor, northbridge (NB) controller, southbridge (SB) controller, memory
controller, storage and/or storage controller (e.g., hard disk drive, solid state
disk (SSD) drive, etc.), and other controllers, chipsets, and/or other components
associated with a computing system.

The shield 120 may be coupled to the base 110 , to sandwich the

[001 2]

component 102 between the shield 120 and the base 1 0 . The shield 120 may
be biased against the component 102 and/or the base 110 , to enhance heat

transfer from first face 104 and second face 106 of the component 102. The
shield 120 may be thermally coupled to the base 1 0 to enable heat to transfer

between the shield 120 and the base 110 . The shield 120 and base 110 are
shown as rectangles, but may have any shape and/or size for spreading heat.
In an example, shield 120 is wider and taller than the component 102, to spread

any concentrated/localized areas of heat from the component 102 across the

shield 120.
[001 3

The shield 120 may be dimensioned to correspond to dimensions of

the component 102. In an example, the shield 120 may surround and enclose
the component 102. The shield 120 may extend across the first face 104 to

edges of the component 102, and may wrap around the edges of the first face
104 to enclose sides of the component 102. Thus, the shield 120 may enclose
component 102, or otherwise protect a user from heat by preventing hot spots.
The shield 120 also may enclose the component 102 to prevent transmission of
electromagnetic interference (EMI) to and/or from the component 102.

The

shield 120 may have a low profile, to spread heat from the component 102

without substantially increasing a thickness of the component 102. Thus, shield
120 may contribute to enabling a slim profile for computing system 100. The
shield 1 0 may be dimensioned to correspond to the base

10 , for coupling the

shield 20 to the base 10 .
[0014]

The shield 120 also may be dimensioned differently than the

component 102, and may extend along a plane parallel to the first face 104 of
the component 102 to cover less than or more than the entirety of first face 104.
In an example, the shield

the component
02.

20 may be larger than the component 102 to overlap

02 and extend beyond at least one edge of the component

Thus, the shield 120 may spread heat from the component 102 to a

surface area corresponding to the shield 120 that is larger than a surface area
of the component 102. Although shown as a rectangle with straight edges, the
shield 120 may be formed in additional shapes and include additional features

such as an oval shape having feathered edges. The shield 120 also may be
thermally coupled to the base
base

0 , to spread heat to/from the shield 120 and the

10 .
The base 110 may be dimensioned to correspond to the shield 120,

[001 ]

for coupling the base 110 to the shield 120.

The base

10 also may be

dimensioned to correspond to component 102, and may be dimensioned based
o standard form-factors for component 102 and/or computing system 100. The
base

10 and/or shield 120 may be formed of heat conducting material such as

aluminum, copper, metals, alloys, and/or other heat dissipating materials. The
base 1 0 and/or shield 120 also may be made of different materials, and a
portion of the base 110 and/or shield 120 may be made of a non-metal!ic and/or
a non-heat-conducting material.

For example, the shield 120 may include a

plastic portion and a metal portion, such as a plastic frame with a metal heat
spreader.

Base 110 may transfer heat to and/or from shield 120, further

removing the potential for hot-spots associated with component

02. Base 1 0

may include at least one integrated fastener.
[0016]

The base 110 may be spaced from the computing system 100. For

example, the base 110 may include an air passage to allow air to pass between
the base 1 0 and the computing system 100. In another example, the base 110
may be coupled to a PCB of the computing system 100 using a spacer,
standoff, or other technique to space the base 110 from the PCB. Thus, the
base 1 0 may also dissipate heat, based on convection,
component

away from the

02, to air between the base and the PCB of the computing system

100. The spacing between the base

10 and the PCB of the computing system

100 may provide electrical insulation. For example, a metallic base 110 may be
spaced from the PCB using insulating (e.g., plastic) spacers to prevent the base
10 from electrically affecting the PCB.The shield 120 and/or base 110 may be

usable on differently shaped components 102 to be installed in the computing
system

00,

Thus, shield 120 and/or base 110 may provide enhanced heat

spreading/transfer for multiple different components, and may be re-usable
when a component 102 is replaced or upgraded. Shield 120 and base 1 0 are
not limited to specific dimensions of standard form factors for compartments of a

computing system (e.g., a memory module compartment built into a chassis of a
computing system).

Thus, shield 120 and base 110 may form a part of

computing system 100, and may provide benefits specific to that computing
system 100 by extending beyond standard dimensions without being limited to
particular generic/standard sizes and/or thicknesses.

For example, shield 120

and base 110 may extend beyond a standard form-factor footprint of component
102, larger than a standard form-factor compartment for component 102. Shield

120 and base

10 thus may provide heat removal and heat spreading

exceeding that of a heatsink limited to the dimensions of the component 102.
[0017]

The shield 120, base 110, fasteners, and/or other components may

comply with computing memory standards, including standard memory module
mounting configurations to secure component 102 to base 110. The shield 120,
base 1 10, and/or other components may be implemented in various ways to f t
form factor configurations of a computing system 100, enabling design flexibility
including thin notebooks (ultrabooks), tablet computing systems, netbooks, and
other slim form-factor computing systems 100 that may include a confined
memory area and/or compartment
heatsinks.

without extra room for large memory

Thus, the base 110 and shield 120 may enable a surface of the

computing system 100 (e.g., a body panel, chassis, or other portion of the
computing system 100) to be within close proximity to the component 102 or
other heat-generating portion of the computing system 100, without causing a
hot spot on that surface. For example, a surface of the computing system

00

may be positioned in contact with the shield 120. At such a close proximity, a
heat-generating component 102 may otherwise cause a hot spot on the surface
of the computing system 100, in the absence of the base

10 and/or shield 120

to prevent the hot spot. Accordingly, the base 1 0 and shield 120 may enhance
computing systems 100 based on ultra-thin, tablet, or other form factors where a
surface of the computing system 100 is likely to be in close proximity to (e.g.,
within a range to otherwise be affected by heating/hot spots, including being in
contact with) heat-generating components.
[0018]

The component 102 may be biased against the base

0 and/or the

shield 120 to enhance heat transfer between the component 102, shield 120,

and/or the base 1 10. In an example, the base may include fasteners including a
spring clip, and/or the fasteners may be configured, positioned, and/or oriented
to bias the component- 102. Thus, the heat generated by even a high-powered
component 102 may be dissipated and moved away from localized hot-spots
that may otherwise be generated by the component 02 .
[0019]

The base 1 0 may include a unified heat-conducting structure, that

may include fastener(s) and/or shield 120.

Thus, heat may be readily

transferred between the component 102. base 110. fasteners, and/or shield
120.

The. shield 120 and base 1 10 may be thermally coupled to each other

such that heat may be transferred between the shield 120 and base 110. The

shield 120 and/or base 110 may include at least one heat spreader.
spreader may extend to points of contact (e.g., mounting

A heat

points and/or

fasteners) of the shield 120 and the base 110 to facilitate heat transfer. Thus,
shield 120 may pull heat away from the component 102, spread out the heat to
eliminate hot spots, and move the heat away from the component 102.

The

base 1 10 may provide similar heat transferring benefits, and heat may pass

between the shield 120 and base 1 10.
[0020]

The shield 120 and/or base 110 thus may be installed as re-usable

components of the computing system 100, enabling enhanced performance
tailored to any specific design of computing system 100, while also capable of
being used on various components of computing system 100. The shield 120

may interlock and/or be coupled with the component 102 and/or the base 110 to
secure the shield 120 on top of the component 102 and/or base 110. Thus,
shield 120 and base 110 may cooperate to secure component 102, without the
use of dedicated fasteners for securing the component 102 to the base.

[0021]

FIG. 2 is a block diagram of a heat sink including a base 2 0 and

shield 220 according to an example. The base 210 and shield 220 are shown
assembled on computing system 200. The base 210 is mounted to PCB 201 of
computing system 200. The example of FIG. 2 also illustrates fasteners 212 to
mount component 202 to the computing system 200.
[0022]

The fastener(s) 212 may be dimensioned based on standard form-

factors for mounting component 202 to computing system 100. Fasteners 212

may re!easably secure component 202 to the base 210.

For example,

component 202 (e.g., a memory module) may be inserted at an angle to the
base (e.g., approximately 35-40 degrees), and rotated into position to be

secured by fasteners 212 (e.g., latches to latch a memory module into place
against the base 210). Fasteners 212 may include spring clips that snap into
place to secure component 202. Other fasteners 212 may be used, including
screw mounts, glue, and the like.
[0023]

In the example of FIG. 2, the shield 220 may be thermally coupled to

the fasteners 212, which may be thermally coupled to the base 210. Thus, heat
generated by component 202 may be spread across shield 220, fasteners 212,
and base 210. Shield 220 and/or base 210 may cover a portion of component
202, and may enable a portion of component 202 to be exposed (e.g., for

allowing air to flow around component 202 while spreading heat and preventing
localized hot spots). The shield 220 may be secured against the component
202 by mounting directly to the base 210 (e.g., via screw mounting points,
hooks, or other fasteners).

The shield 220 also may be secured against the

component 202 by mounting to the fasteners 212, and/or by mounting to the
shield 220 to the component 202.
[0024]

FIG. 3 is a perspective view of a heat sink including a base 310 and

shield 320 according to an example. Although the example in FIG. 3 illustrates

base 310 and shield 320 to be used with a memory module, the base 310 and
shield 320 may be used and/or customized for other components of a

computing system. The shield 320 may include a shield heat spreader 321,
shield hooks 322, and shield screw points 324. The base 310 may include base

heat spreader 311, fasteners 312 (illustrated as latches), slot 314, base hooks
323, and base screw points 325.

[0025]

Although the shield 320 is shown as a rectangle approximately

conresponding to the dimensions of the base 310, dimensions of the shield 320

and/or the base 310 may be extended laterally as indicated by the arrows. The
shape of the shield 320 (and/or the base 310) is shown generally as a
rectangle, but may be any shape and is not limited to a rectangular shape. The

shield 320 also may include at least one lip 328 extending downward from the
edges of the shield 320.
[0026J

The base 310 (and/or the shield 320) may include a thermal interface

material (TIM) 330 to enhance thermal coupling, e.g., with base heat spreader
311 . TIM 330 is shown as two rectangles, but may assume any shape and/or

size and may be shaped/sized based on a component to be installed at the
base 310. The fasteners 312 may be formed from the material of the base 310
such that the base 310 and fasteners 312 are a unified structure. The fasteners
3 2 also may be formed separately of a resilient material such as spring steel or

the like that is integrated with the base 310.

The base hooks 323 may be

formed separate from the fasteners 312, and may be integral with the fasteners
312 as shown in the example FIG. 3 . The base 310 may include a slot 314 to

allow insertion of an electrical interface of a component through the base 310 to
the underlying computing system. However, the base 310 may be dimensioned
to not extend beyond slot 314, wherein slot 314 (and/or screw points 325 an
corresponding lower extension 315) may be omitted while enabling coupling
between the component and computing system.

[0027]

The shield 320 may be thermally coupled to the base 310 using

shield hooks 322, shield screw points 324, and other portions of the shield 320
and/or base 310 such as lip{s) 328 and undersides of the shield 320. Shield
hooks 322 may be hooked to base hooks 323, and shield screw points 324 may
be fastened to base screw points 325 using screws or other fasteners.

The

shield hooks 322 and/or base hooks 323 may interact with each other to snap
into place when the shield 320 is pressed on top of the base 3 1 0 . The fasteners
312 may operate independently of base hooks 323.

The fasteners 312 may

retain a component against the base 310, while shield 320 is released by flexing

base hooks 323 away from base 3

to release shield hooks 322. Shield hooks

322 are shown extending outward, and examples may include inward-extending

shield hooks 322 (e.g., to fasten shield 320 onto a component, to fasten onto

hooks 312, to guide installation of a component, and/or to fasten shield 320
directly to base 310).

[0028]

FIG. 4 is a perspective view of a heat sink including a base 410 and

shield 420 according to an example. Although the example in FIG. 4 illustrates

base 410 and shield 420 to be used with a memory module, the base 410 and
shield 420 may be customized for other components of a computing system.

The shield 420 is pivotably mounted to the base 410 at pivot 426. Thus, the
shield 420 may be pivoted between an open position (as shown) and a closed

position wherein the shield 420 and the base 410 are thermally coupled to an
installed component.

Base 410 may include a lower extension 415 and

associated slot 414 through which a component may be electrically coupled to
the computing system, although slot 414 and lower extension 415 may be
omitted. Base 410 also may include a gap 416, e.g., a gap and/or spacing to
allow air or other fluid to pass between the base 410 and the PCB of the
computing system. Although shown as extending across a portion of the base
410, the gap 416 may extend across more and/or less of the base 410. in an
example, the gap 416 may extend across the entirety of the base 410, e.g.. the
base 410 may be spaced from the computing system.

Thus, air may pass

underneath base 410 (e.g.. between base 410 and the PCB of the computing
system) to provide cooling to the base 410 and insulation of the base 410 from
the PCB.

[0029]

The shield 420 and/or base 410 may include contour(s) 432 and air

passage(s) 434.

The contours 432 may provide a close fit or other

accommodations between the shield 420 and a component, and may provide
channels for air flow along the shield 420 or other benefits. Air passages 434
may allow air to flow through the shield 420. The shield 420 and/or pivot 426
may include a bias such as a spring to bias the shield 420 in an open position
for easy installation of a component.

[0030]

A component may be inserted between the base 410 and the shield

420 at an angle to the base 410 to electrically couple the component to the
computing system.

The component may then be pivoted down to allow the

fasteners 412 to fasten (e.g., snap onto) the component and thermally couple
the component to the base 410. The shield 420 may then be pivoted to snap
into place against the component.

The shield 420 may be used to pivot the

component such that the shield and component pivot together and snap into
fasteners 4 12 (including hooks or other fasteners for shield 420 and/or the
component). The shield 420 may include a guide to assist in proper positioning
and/or pivoting of the component for installation.
[0031]

FIG. 5 is a flow chart 500 based on a heat sink according to an

example. In block 5 10 , a component of a computing system is mounted to a
heat sink base mounted to the computing system. For example, the base may
include fasteners to mount the component, and the base may be formed as a
unified structure with the fasteners to enhance heat transfer and facilitate
assembly of a computing system using the example base. The base may be
spaced from the computing system. In block 520, a first face of the component
is thermally coupled to the base. For example, the base may include a base

heat spreader, may include a bias to force the component against the base, and
may include a thermal interface material (TIM). In block 530, a second face of
the component is thermally coupled to a heat sink shield coupled to the base.
In an example, the shield may include a shield heat spreader, a bias to force the

shield against the component, and a TIM.

The shield and base may be

thermally coupled to each other.
[0032]

FIG. 6 is a flow chart 600 based on a heat sink according to an

example. The heat sink may be used with a component to prevent hot spots. In
block 6 10 , thermally coupled heat is spread from the component across the
shield to eliminate localized hot spots associated with the component.

In an

example, the shield may include a heat spreader and may be formed of multiple
different materials. In block 620, the shield is removably coupled to the base to
allow installation of the component at the base. In an example, the shield may
be fastened to the base using screw mounts, hooks, latches, or other fasteners

such that the shield may exchange heat with the base. In block 630, the shield
may be pivotably coupled to the base, wherein the shield includes an open
position to install the component in the base, and wherein the shield includes a
closed position wherein the shield is thermally coupled to the base to transfer
heat between the shield and the base. In an example, the shield may attach to
the base via a pivot such as a hinge, or may use hooks to pivot about the base.

An edge of the shield may include a non-pivoting fastener such as screw
mounts, latches, or the like to secure the shield in the closed position

sandwiching the component between the shield and the base.

WHAT IS CLAIMED IS:
1.

A heat sink comprising:

a base to be mounted to a computing system to receive a component,
wherein the base is to thermally couple a first face of the component to the
base; and

a shield to be mounted to the base to thermally couple a second face of
the component to the shield.

2.

The heat sink of claim

, wherein the base and shield are formed

of heat conductive materials to spread heat generated by the component.

3.

The heat sink of claim 1, wherein the shield is removably coupled

to the base using screw points.

4.

The heat sink of claim

, wherein the shield is pivotably coupled to

the base.

5.

The heat sink of claim 1, wherein at least one of the base and the

shield is contoured based on the component.
6.

The heat sink of claim 1, further comprising a thermal interface

material (TIM) to thermally couple the component.

7.

The heat sink of claim 1, wherein the component is a memory

module and the base includes at least one fastener to releasab!y couple the
memory module to the base.

. 8.

A computing system comprising:

a printed circuit board (PCB);
a base to secure a component to the PGB, wherein the base is to transfer
heat from a first face of the component; and

a shield to be thermally coupled to the base, wherein the shield is to
transfer heat from a second face of the component.

The computing system of claim 8, further comprising a body

9.

surface in close proximity to the component; wherein the shield is to prevent a
hot spot on the body surface due to heat from the component.

0.

The computing system of claim 8 wherein the base includes a slot

to admit an electrical interface of the component to interface with the computing

system.

.

The computing system of claim 8 , further comprising at least one

air passage between the base and the PCB.
12 .

A method comprising:

mounting a component of a computing system to a heat sink base

mounted to the computing system;

thermally coupling a first face of the component to the base; and
thermally coupling a second face of the component to a heat sink shield
coupled to the base.

13 .

The method of claim 12. further comprising spreading thermally

coupled heat f om the component across the shield to eliminate localized hot
spots associated with the component.

14.

The method of claim 12 , further comprising removably coupling

the shield to the base to allow installation of the component at the base.
15 .

The method of claim 12 , further comprising pivotably coupling the

shield to the base, wherein the shield includes an open position to install the

component in the base, and wherein the shield includes a closed position

wherein the shield is thermally coupled to the base to transfer heat between the
shield and the base.
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