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WY,

An electronic circuit mount (1), for semi-conductor chips, has a series of closed-bottomed recesses (2) within the
thickness (t) of the mount, with each recess opening to a surface (3) of the mount and being shaped to house a semi-con-
ductor chip (9) of given configuration; the amount having an applied pattern (6) of chip-interconnecting electrical conduc-
tors (7) extending over the mount and to each recess: the mount being moulded from thermoplastic material and each re-
cess having means (4, 10) for conducting away and dissipating heat therefrom. In use, the heat conducting and dissipating
means convey heat generated by a chip away from the recess it is mounted in and prevents the thermoplastic of the mount

in the area of the recess from degrading.
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1.

MOUNTING SEMI-CONDUCTOR CHIPS

This invention relates to mounting semi-conductor
chips, such as integrated circuit dies or discrete
components on an electronic circuit mount such as a
circuit or wiring board to form an electronic sub-
assembly.

Conventional printed circuit boards are formed of
a thin board (of between 0.0127 mm and 32 mm thickness)
with a conducting interconnection pattern formed on
one or both faces of the board; feedthroughs and vias
being provided to connect the interconnection patterns
on either face of the board and for wires or leads from
discrete components, semi-conductor chips and integrated
circuit .dies that are often mounted on carriers which are
then added to complete the circuit for the thus formed
sub-assembly. Printed circuits have also been produced
with several alternating layers of metal film and
insulating film mounted on a single board: boards with
up to 32 layers of interconnections have been produced.
Such multi-layer boards have enhanced components/chips/die
packing densities and reduced interconnection lengths
resulting in higher operating speeds for the sub-assembly.

United Kingdom Patent Specification No.953503
(Telefunken) describeé the mounting of an active circuit

element in a recess at one side of a carrier plate of
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insulating material, the only insulating material

disclosed being ceramic material. United Kingdom
Patent Specification No.2026234A (Mitsumi) also describes
the accommodation of a circuit element chip within a

concavity or depression in a ceramic substrate, the

‘use of substrate materials other than ceramic is contra-

indicated by the disélosure of this specification

(see page 1 lines 31 to 34). | |

' It is an object of therpresent invention to provide

an electronic circuit mount having recesses to house

semi-conductor chips and moulded from thermoplastic

material. Such materials have the advantages of being

easily moulded, inexpensive and,rfor high fregquency

operations, improved dielectric characteristics. However,

the drawback to theruse of thermoplastic material is its

ease of thermal degradation ahd'it is a furtherrobject

bf the present invention to ovefééme this defect.
According to the present invention, an electronic

circuit mount, for semi-conductor chips, has a series

of ¢lcsed-bottomed recesses within the thickness of

the mounf, with each recess opening to a surface of

the mount and being shaped to house a semi—conductorrr

chip of given configuration; the mount having an applied

pattern of chip-interconnecting electrical conductors

extending over the mount and to each recess; the
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mount being moulded from thermoplastic material and
each recess having means for conducting away and
dissipating heat therefrom. In use, the heat
conducting and dissipating means convey heat generated
by a chip away from the recess it is mounted in and
prevents the thermoplastic of the mount in the area

of the recess from degrading. .

In an embodiment of the present invention, the heat
conducting and dissipating means comprise one or more
thermal vias extending from each recess to another
surface of the mount.

In a further embodiment of the present invention,
the heat conducting and dissipating means further
comprise an applied thermal conducting layer extending
over part of each recess, the or each thermal via and
a part of said othér surface of the mount. By this
means, a chip attached, such as by bonding, to the
thermal conducting layer in a recess has the heat it
generates conducted away through the thermal via and
radiated from the layer on said other surface.

In a preferred embodiment of the present invention,
the mount is a circuit board, the recesses each open
to one of the opposed faces of the board, the thermal
vias extend from the bottom of each recess ﬁo the

opposite board face and the thermal conducting layer
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extends over the bottom of each recess.

Conveniently, the pattern of electrical conductors
ana the thermal conducting layer are simultaneously
applied to the mount by a process of selective
metglisation. |

A ccver for each recess may be provided in the form
of a 1lid moulded from thermoplastic macerial and shaped
to fit the sides of the recess and to be flush with the
mount surface.

The above and other features of the present invention
are illustrated, by way of example, by the Drawing of
a section through an electronic circuit mount in
accordance with the invention but showing only one recess.

As shown a board l has a recess 2 in one face 3

thereof: as shown the recess is within the thickness

of the board (in an example the thickness is 1.6 mm).

Thermal vias or holes 4 are provided in the bottom
of the recess 2, which vias emerge cn the opposite face 5
of the board. The board is provided with an applied
battern 6 of chip-interconnecting electrical conductcrs
that covers face 3 of the board and extends down into
the recess 2 to provide wiring connection points 7 for
the electrical connectionrof wiring-leads 8 to a semi-
conductcr chip 9, such as an integrated circuit die

that is housed in the recess.

e
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The bottom of the recess, the thermal vias 4 and
a part of the opposite face 5 of the board are covered
with a thermal conducting layer 10 the chip 9 being
bonded, such as by a thérmally conductive adhesive,,
to the layer in the recess bottom. The thermal vias 4
and conducting layer 10 serve to conduct heat from the
semi-conductor chip 9 to the thermai coating on the
other side of the board which forms a spreader plane
to radiate the heat generated in the semi-conductor
device.

Feedthroughs for the board 10 are provided in the
form of vias 11 from one to the other sides of the board
through which vias the conducting pattern 6 can extend.

The recess 2 is covered by a 1id 12 that is shaped
to fit the sides of the recess and be essentially flush
with the surface of the board face 3. Additionally,
the remaining free space 13 within the recess can be
filled with an insulating materiai, such as an epoxy
resin to "pot" the chip in the device both to anchor it
therein and provide additional protection beyond that
provided by the lid 12.

The board may be formed using high performance
thermoplastic materials either filled or unfilled, of
the type polyetheréulphone, polysulphone, polyetherimide,
polyphenylene sulphide or the like and may be produced
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by injeétion moulding or any other suitable technique.

- The electrical conducting interconnection pattern 6

is then produced on the board sides and into the recess
by selective metallisation. The thermal éonducting
layer 10 is also formed by selective metallisation,
preferably by the same operation as that forming the
electrical conductihg pattern 6. .

The 1id 12 can be similarly formed and from
similar materials and is adhesively bonded or welded
into place, after filling any free space within the
recess with an epoxy resin potting compound.

More than one recess isrprovided on each board
to mount further éemi—cpnductor chips or devices and

further chips or devices may be surface mounted or

fhrough hole mounted 6n to the board to provide a

complete electronic sub-assembly that can be functionally
tested before further assembly.

The composite structu?e of the thus formed electronic
sub-assembly will operate at much higher speeds than
conventionally packaged and interconnected systems
due to the short interconnection lengths possible
and the low dielectric constant of the materials used:
whilst the thermal conduction means prevents the board
from overheating in the area of each recess, to the

detriment of both the chip and the board thermoplastic

- “material.

>

)

”
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CLAIMS:

1. An electronic circuit mount, for semi-
conductor chips, having a series of closed-bottomed
recesses within the thickness of the mount, each
recess opening to a surface of the mount and being
shaped to house a semi-conductor chip of given
configuration; the mount having an applied pattern
of chip-interconnecting electrical conductors extending
over the mount and to each recess characterised in that
the mount is moulded from thermoplastic material and
each recess has means for conducting away and

dissipating heat therefrom.

2. A mount as claimed in claim 1, and characterised

in that said heat conducting and dissipating means
comprise one or more thermal vias extending from each

recess to another surface of the mount.

3. A mount as claimed in claim 2, and characterised

in that said heat conducting and dissipating means further
comprise an applied thermal conducting layer extending
over part of each recess, the or each thermal via and

a part of said other surface of the mount.

4, A mount as claimed in claim 3, and characterised

in that the mount is a circuit board, the recesses each
open to one of the opposed faces of the board, the thermal
vias extend from the bottom of each recess to the

opposite board face and the thermal conducting layer
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8.
extends OVér the bottgm of each recess. »
5. A mount as claimed in claim 3 or claim 4,

ahdrcharacterised in that the pattern of electrical
conductors and the thermal conducting layer are
simultaneously applied to the mount.

6. A mount as ¢laimed'in claim 3 or claim 4,
and characterised in that the patterh of electrical
conductors and the thermal conducting layer are bofh
forméd by selective metallisation of the mount.

7. A mount as claimed in any of claims 1 to 6,
and characterised in that the thermoplastic material
is a high performance thermoplastic selected from the
group polyethersulphone, polysulphone, polyetherimide,
polyphenylene sulphide.

8. A mount as claimed in any of claims 1 to 7, and
characterised in that means are attached to the moﬁnt
to cover each recess. |

S. A mount as claimed in claim 8 and characterised
in that each said cover means is a 1lid moulded from
thermoplastic material and shaped to fit the éides of

the recess and to be flush with the mount surface.

LY
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