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Description

An electronic component and method for its production

This application relates to an electronic component such as a

semiconductor chip package with at least one semiconductor

chip.

An electronic component often comprises two or more semicon-

ductor chips. Each semiconductor chip performs a specific

function. For instance, a plurality of semiconductor chips in

a mobile phone performs functions of processing, storing and

transferring information between two users.

Enclosing a plurality of chips within a single package offers

several advantages. This reduces the total chip package size,

as a multi-chip package is usually smaller than a plurality

of single-chip packages. Furthermore, the cost of assembly

and testing of a single multi-chip package is often lower

than with a plurality of single-chip packages. Multi-chip

packaging typically encloses the complex interconnections

between the semiconductor chips within the package. Thus, the

connection of the multi-chip package to a substrate is a

simpler process.

A general desire is to provide simple method for producing

the electronic component.

An electronic component comprises a plurality of leads and at

least one cooling element. At least one semiconductor chip

are placed on the cooling element. An encapsulating compound

covers at least part of the leads, at least part of the semi-



conductor chip or the semiconductor chips, and at least part

of the cooling element or the cooling elements .

The cooling element is also known as heat sink. The bottom

surface of the cooling element is exposed. The material of

the cooling element is different from the material of the

leads. The difference can be in class such as ceramics and

metal or in composition of material or in different alloy

within the same class.

It is believed that an electronic component with an exposed

cooling element or heat sink has an improved thermal dissipa

tion. The cooling element dissipates heat generated by the

semiconductor chip during application and exposing the cool-

ing element enhances the dissipation of heat. The difference

of material between the cooling element and the lead may

allow the cooling element and the leads to provide different

features . The leads may provide good electrical conductivity

whilst the cooling element may provide good thermal conduc-

tivity well as low mechanical stress between the cooling

element and the semiconductor chip.

The cooling element may be not connected to the leads. This

may facilitate the adaptation of cooling element during pro-

duction of the electronic component. The adaptation may be in

type, size or shape. The electronic component often has func¬

tional or electrical parameter design faults during the ini¬

tial production, which surface during production or applica

tion. The rectification of these faults may require an adap-

tation of the cooling element. For this and other reasons, it

is of advantage that the cooling element can be easily

adapted.



Several configurations of the electronic component are possi

ble. In a first configuration, the electronic component com¬

prises one cooling element and one semiconductor chip on the

cooling element. In a second configuration, the electronic

component comprises at least two cooling elements. At least

one semiconductor chip is placed on the cooling element. Two,

three, or more semiconductor chips may be placed on the cool

ing element. Moreover, the semiconductor chips may be posi-

tioned in a stack with one semiconductor chip placed above

another semiconductor chip.

A layer of second adhesive or chip adhesive may be placed on

the top surface of the cooling element. The second adhesive

bonds the semiconductor chip onto the cooling element.

A layer of third adhesive may be placed on the top surface of

the semiconductor chip. The third adhesive bonds the semicon

ductor chip and above semiconductor chip that is placed above

the semiconductor chip.

Furthermore, the second and the third adhesive may comprise

the same or different type of material depending on the need

of application.

Electrical contacts such as bonding wires or conductive wires

may be provided between the leads and the semiconductor chip.

The electrical contacts provide electrical paths between

external electrical circuits connected to the leads and elec-

tronic circuits of the semiconductor chip.



The electrical contacts may also be provided between two

semiconductor chips that are adjacent to each other. The

electrical contacts provide electrical paths between elec

tronic circuit of the semiconductor chip and electronic cir-

cuit of the adjacent semiconductor chip.

The cooling element usually comprises a material that has

good thermal conductivity, such as a metallic material or a

ceramic material or a semiconductor material. The cooling

element that comprises ceramic material is known as ceramic

pad whilst the cooling element that comprises semiconductor

material wafer is known as wafer. The semiconductor material

may include a layer of gold or silver at its bottom surface.

Part of the bottom surface of the cooling element may be flat

and may have at least one channel formed on the bottom sur

face. The channel increases the surface area of the bottom

surface, which in turns typically enhances thermal conductiv¬

ity of the cooling element.

The electronic component may further comprise a carrier ele¬

ment . Such a carrier element can have the form of a tape pad

or a plastic layer. The leads and at least one cooling ele

ment are mounted on the carrier element for the later step of

package encapsulation. The carrier element is removed from

the electronic component after the step of package encapsula

tion.

The carrier element may comprise a material that tolerates

temperatures of 200 degrees Celsius. This allows the carrier

element to tolerate an elevated temperature of a molten en

capsulation compound during the step of package encapsula¬

tion.



A layer of first adhesive or tape adhesive may be provided on

the top surface of the carrier element. The first adhesive

bonds the leads and at least one cooling element onto the

carrier element.

In an embodiment, an electronic component comprises a plural

ity of outer contacts, two or more heat sinks, each having a

first surface and a second surface opposing the first sur-

face, two or more semiconductor devices, and an encapsulating

compound providing a component package and having a first

outer surface and a second outer surface opposing the first

outer surface. The second surfaces of the two or more heat

sinks are exposed from the encapsulation compound and are

generally parallel to the second surface of the encapsulation

compound.

The outer contacts may be provided in the form of pins, lead-

fingers, solder balls or surface mountable contacts in the

form of leads.

In an embodiment, the plurality of outer contacts and the

second surfaces of the two or more heat sinks are generally

coplanar. The electronic component may be a leadless package.

The second surfaces of the two or more heat sinks may be

mountable. More particularly, the second surfaces of the two

or more heat sinks may be mountable on a higher level sub

strate such as a redistribution board which may have the form

of a printed circuit board. The second surfaces of the heat

sinks of the electronic component may be mounted on external

heat sinks of cooling elements of the printed circuit board.

A bondable coating may be provided on the second surface of



the two or more heat sinks to enable the second surface to be

mounted on the higher level circuit board. The bondable layer

may be a surface which is wettable by soft solder or may be a

soft solder layer or an adhesive layer. The adhesive may be

electrically and/or thermally conductive.

In an embodiment, at least one of the two or more heat sinks

comprises a material which is different to the material of

the remaining heat sinks . More particularly, one heat sink

may be a ceramic whereas the remaining heat sinks of the

electronic component comprise a metal. Furthermore, the shape

of the two or more heat sinks may be different. A first heat

sink may be provided with protrusions or fins in the second

surface whereas a second heat sink may be provided with an

even second surface.

An electronic component is provided in which each heat sink,

in terms of its thermal dissipation capabilities, cost and

electrical resistive properties, is adapted for one of the

semiconductor devices of the electronic component. The over¬

all heat dissipation from the electronic component may be

improved .

The electronic component may be manufactured by providing a

carrier comprising a plurality of outer contacts positioned

on a first surface, providing two more heat sinks each having

a first surface and a second surface opposing the first sur¬

face, wherein at least one semiconductor device is positioned

on the first surface of the two or more heat sinks, positi σn-

ing the second surface of the two or more heat sinks on the

first surface of the carrier, embedding at least portions of

the outer contacts, portions of the two or more heat sinks



and portions of the first surface of the carrier element in

an encapsulation compound.

The electronic component is assembled on a carrier which may

have the form of a foil such as an adhesive foil. Individual

heat sinks are mounted on the carrier. The components of the

electronic component which are attached to the first surface

of the carrier, such as the first surfaces of the heat sinks,

the semiconductor devices and internal electrical connections

are encapsulated by the encapsulation compound. This may be

carried out by an overmolding process. Consequently, the heat

sinks of a single electronic component may comprise different

materials, such as a ceramic or a metal or comprise different

metals within the electronic component, such as copper and

aluminium. This is in contrast to a leadframe based package

which comprises a die pad or die pads in which the die pads

providing the heat sinks are of the same material as the

leads of the leadframe and, if two or more die pads which

provide a heat sink are provided, the two or more die pads

comprise the same material.

The method may further comprise removing the carrier to pro

vide an electronic component comprising a package housing of

encapsulation compound. The second surface of the two or more

heat sinks is exposed from the encapsulation compound. The

surface of the outer contacts, which was attached to the

first surface of the carrier, is also exposed from the encap

sulation compound. The method may be used to provide leadless

packages .

In a further embodiment, the second surface of the two or

more heat sinks is positioned on the first surface of the



carrier and, afterwards, the semiconductor devices are at

tached to the first surface of the two or more heat sinks.

Alternatively, the semiconductor devices are first provided

with a heat sink and the heat sinks with the attached semi

conductor device are positioned on the carrier. The heat sink

may be provided for a plurality of semiconductor devices at

the wafer level .

A method of fabricating an electronic component comprises

providing a carrier element. Then, a layer of first adhesive

may be placed on a top surface of the carrier element or

carrier or tape pad. After this, at least one cooling ele

ments or heat sink and a plurality of leads are placed on the

top surface of the carrier element. Next, a layer of second

adhesive may be provided on a top surface of the at least one

cooling element. Following this, at least one semiconductor

chip is provided on the top surface of the at least one cool¬

ing element.

Then, a third adhesive may be is placed on a top surface of

the semiconductor chip. After this, a plurality of electrical

contacts may be attached between the leads and at least one

semiconductor chip. The electrical contacts may also be con-

nected between the semiconductor chip and an adjacent semi

conductor chip. Then, an encapsulation compound covers the at

least part of the leads, at least part of at least one semi

conductor chip and at least part of at least one cooling

element.

The encapsulation compound is molten during package encapsu

lation. The flow of the molten compound typically exerts a



shifting force on the leads, the semiconductor chip and the

cooling element. The first adhesive, the second adhesive and

the third adhesive typically fix the leads, the semiconductor

chip and the cooling element onto the carrier element and

prevent them from shifting during package encapsulation.

The conventional mechanism for filling the mould with encap

sulation compound during package encapsulation of the elec¬

tronic component may suffer from incomplete filling of encap-

sulation compound that is triggered by a difference in the

encapsulation compound flow speed between the encapsulation

compound above and the encapsulation compound below a semi

conductor chip. An electronic component with an exposed heat

sink does not suffer from this, as there is no encapsulation

compound below the semiconductor chip.

After this, the carrier element is removed from the encapsu¬

lation compound. This exposes the bottom surface of the cool

ing element. The exposed surface generally enhances thermal

conductivity of the cooling element.

Figure 1 illustrates a cross-sectional view of an electronic

component with a first heat sink.

Figure 2 illustrates a cross-sectional view of the elec¬

tronic component of figure 1 in a later process

step.

Figure 3 illustrates a cross-sectional view of an electronic

component with a second heat sink.



Figure 4 illustrates a cross-sectional view of a electronic

component with a ceramic pad.

Figure 5 illustrates a cutaway cross-sectional view of a

first multi-chip electronic component.

Figure 6 illustrates a cutaway cross-sectional view of a

second multi-chip electronic component.

Figure 1 illustrates a cross sectional view of an electronic

component 21. Figure 1 shows a tape pad 9 with a layer of

tape adhesive 8 on its top surface. A plurality of leads 2

and a first heat sink 5 are placed on the top surface of the

tape pad 9 . A semiconductor chip 3 is positioned on the first

heat sink 5 .

The layer of tape adhesive 8 is interposed between the tape

pad 9 and the first heat sink 5 and the leads 2 attaching the

heat sink 5 and the leads 2 to the tape pad 9 . A layer of

chip adhesive 4 is provided between the heat sink 5 and the

semiconductor chip 3 attaching the semiconductor chip 3 to

the heat sink 5 . Several channels 17 are provided on the

bottom surface of the heat sink 5 . The heat sink 5 comprises

aluminium material .

The semiconductor chip 3 comprises electrical circuitry and

contact pads connected to the electrical circuitry. The elec

trical circuitry and the contact pads are not shown in the

figure. A plurality of conductive wires 10 are connected

between the contact pads and the leads 2 .



Figure 2 illustrates the electronic component 21 of figure 1

in a later process step. An encapsulating compound 1 covers

the semiconductor chip 3 , the heat sink 5 , the wires 10 and

the leads 2 . The tape pad 9 and the tape adhesive 8 of figure

1 have been removed from the electronic component 21. This

removal exposed the bottom surface of the heat sink 5 .

The material of the heat sink 5 is different from the mate

rial of the leads 2. The heat sink 5 comprises aluminium

material that has good thermal conductivity.

The semiconductor chip 3 generates heat when operational.

This heat is dissipated by the heat sink 5 . The bottom sur

face of the heat sink 5 is exposed to the atmosphere, which-

differs from conventional practice. In conventional practice,

the bottom surface of the heat sink 5 is coated with an en

capsulation compound 1 . This coating hinders the transfer of

heat from the heat sink 5 to the atmosphere.

In a special embodiment, the bottom surface of heat sink 5 is

attached to an external heat sink. The external heat sink

further enhances the heat dissipation of the heat sink 5 .

The heat sink 5 comprises channels 17 on the bottom surface

of the heat sink 5 . The channels 17 increase the surface area

of the bottom surface, which in turn further enhances the

heat dissipation of the heat sink 5 .

The encapsulation compound 1 shields and holds together the

parts of the electronic component 21. The parts include the

semiconductor chip 3 , the heat sink 5 , the leads 2 and the

wires 10.



The chip adhesive 4 provides bonding and thermal conductivity

between the semiconductor chip 3 and the first heat sink 5 .

The tape adhesive 8 binds the heat sink 5 and the leads 2 to

the tape pad 9 . The adhesive 8 comprises adhesive that weak

ens in its adhesive property when heated. In another embodi

ment, the adhesive 8 comprises adhesive that weakens in its

adhesive property when irradiated with ultraviolet light.

This feature of the adhesive provides an easy means to remove

the tape pad 9 from the electronic component 21.

The tape pad 9 comprises a polymer material that tolerates

temperatures of 2000C (degrees Celsius) and has a high tensile

modulus of about 5 000 megapascal. Molten encapsulation com-

pound covers the top surface of the tape pad 9 during package

encapsulation. Molten encapsulating compound has a tempera¬

ture of approximately 1700C . The high tensile modulus of the

tape pad 9 keeps it stiff and prevents the parts that are

attached to it from shifting.

The leads 2 are intended for later mounting onto an external

substrate such as a printed circuit board. The lead acts as a

terminal for the transfer of electrical signal between the

semiconductor chip 3 and the external substrate.

The electronic component 21 is fabricated by placing a layer

of tape adhesive 8 on a tape pad 9 .

Following this, a layer of chip adhesive 4 is deposited on a

heat sink 5 .



After this, a semiconductor chip 3 is provided on heat sink

5. The adhesive 4 bonds the chip 3 onto the heat sink 5 .

Then, leads 2 and the heat sink 5 are placed onto the tape

pad 9 .

The placement is done by machine for accurate positioning. An

operator inputs the heat sink 5 planned position into the

machine. Any change of heat sink 5 position can easily be

done by programming the new position into the machine. The

adhesive 8 bonds the leads 2 and the heat sink 5 onto the

tape pad 9 .

Following this, a plurality of wires 10 are attached between

the chip 3 and the leads 2 .

The accurate positioning of the leads 2 and the heat sink 5

facilitates the machine attachment of the wires 10. The adhe

sive 8 prevents the leads 2 and the heat sink 5 from shifting

during this step.

After this, an encapsulation compound 1 is placed over the

chip 3 , the heat sink 5 , the wires 10 and the leads 2 .

The encapsulation compound 1 is in a molten state during this

step. The flow of molten compound 1 exerts a shifting force

onto the chip 3 , the heat sink 5 , and the leads 2 . The adhe-

sives 8 and 4 prevent the chip 3 , the heat sink 5 , and the

leads 2 from shifting. The pad 9 comprises a material that

tolerates the high temperature of the molten compound 1 . The

pad 9 has a high tensile modulus that keeps the pad stiff.



The stiff pad 9 inhibits the chip 3 , the heat sink 5 , and the

leads 2 from shifting.

Then, the tape pad 9 is removed from the electronic compound

21.

The tape pad 9 is removed by applying heat to it to weaken

the adhesive property of the tape adhesive 8. The adhesive 8

comprises an adhesive that weakens in adhesion when heated.

The removal of the pad 9 exposes the heat sink 5 to the at¬

mosphere .

Figure 3 illustrates a cross-sectional view of an electronic

component 22 with a second heat sink 7 . The figure 3 shows

features similar to those shown in the figures 1 and 2 . The

similar features are denoted with the same reference numbers

and are detailed in the figures 1 and 2 descriptions.

Figure 3 illustrates a second heat sink 7 that is attached to

the bottom surface the semiconductor chip 3 . The heat sink 7

is separated into two portions by a gap 13 that is in the

middle of the heat sink 7 . The gap 13 reduces the stress

generated by the thermal expansion mismatch between the chip

3 and the heat sink 7 . The heat sink 7 comprises aluminium

material that has good thermal conductivity.

Figure 4 illustrates a cross-sectional view of an electronic

component 23 with a ceramic pad 6 . The figure 4 shows fea

tures similar to those shown in the figure 1 and 2 . The simi-

lar features are denoted with the same reference numbers and

are discussed in detail with reference to figures 1 and 2

descriptions .



Figure 4 illustrates a ceramic pad 6 that is attached to the

bottom surface of the semiconductor chip 3 . The ceramic pad 6

is a type of heat sink or cooling element. The ceramic pad 6

has a rectangular cross-section. The bottom surface of the

ceramic pad 6 is exposed to the atmosphere.

Figures 1 to 4 illustrate a heat sink attached to the semi

conductor chip 3 . In another embodiment, the heat sink com-

prises other shapes that differ from the shape shown in the

figures 1 to 4 .

Figure 5 illustrates a cutaway cross-sectional view of a

first multi-chip electronic component 24. The figure 5 illus-

trates features similar to those shown in the figures 1 , 2 ,

and 4 . Similar features are denoted with the same reference

numbers and are described in detail with reference to the

description of figures 1 , 2 and 4 d .

The component 24 includes leads 2 , semiconductor chips 3 , 15,

18, 19 and 20, and conductive wires 10.

The left portion of figure 5 shows the leads 2 . The semicon

ductor chip 3 is placed to the right of the leads 2 . A fourth

heat sink 31 is located on the bottom surface of the chip 3 .

The bottom surface of the heat sink 31 is flat and is exposed

to the atmosphere. The heat sink 31 comprises an aluminium

material. A plurality of wires 10 are attached between the

leads 2 and the contact pads of the chip 3 . The contact pads

are not shown in the figure.



A second semiconductor chip 15 is placed to the right of and

adjacent to the semiconductor chip 3 . A semiconductor wafer

16 is positioned on the bottom surface of the second semicon

ductor chip 15. The bottom of wafer 16 is flat and is exposed

to the atmosphere. Moreover, the bottom surface of the wafer

16 is coated with a layer of gold. The layer of gold is not

shown in the figure. The bottom surface of the wafer 16 is

exposed to the atmosphere. The wires 10 are connected between

contact pads of the chip 3 and contact pads of second semi-

conductor chip 15. The contact pads of the semiconductor

chips 3 and 15 are not shown in the figure.

To the right of and adjacent to the second semiconductor chip

15 is located the third semiconductor chip 20. A ceramic p ad

6 is provided at the bottom of the third semiconductor chip

20. The bottom surface of the pad 6 is flat and is exposed to

the atmosphere. The wires 10 are connected between the con

tact pads of the third and second semiconductor chips 20 and

15. The contact pads are not shown in the figure.

The fourth semiconductor chip 18 is placed to the right of

and adjacent to the third semiconductor chip 20. A third heat

sink 14 is provided below the fourth semiconductor chip 18.

The bottom of heat sink 14 has channels 17 that are similar

to the channels 17 of the figure 2 . The channels 17 are ex

posed to the atmosphere. The bottom surface of the heat sink

14 is exposed to the atmosphere. The heat sink 14 comprises

aluminium material. The wires 10 are connected between con¬

tact pads of the third semiconductor chip 20 and the heat

sink 14. The contact pads are not shown in the figure. The

wires 10 allow the third semiconductor chip 20 to be con-



nected to a ground source through the heat sink 14 during

user application.

The fifth semiconductor chip 19 is placed to the right of and

adjacent to the fourth semiconductor chip 18. The first heat

sink 5 is provided on the bottom surface of the fifth semi

conductor chip 19 . The bottom of the heat sink 5 is exposed

to the atmosphere. The channels 17 are formed on the bottom

surface of the heat sink 5 . The wires 10 are connected be-

tween contact pads of the fourth semiconductor chip 18 and

contact pads of fifth semiconductor chip 19 . The contact pads

are not shown in the figure.

The leads 2 are placed to the right of the fifth semiconduc-

tor chip 19. The wires 10 are connected between contact pads

of the fifth semiconductor chip 19 and the leads 2 .

An encapsulation compound 1 covers the leads 2 , semiconductor

chips 3 , 15, 18, 19 and 20 and wires 10. The bottom surface

of the compound 1 is flat and aligned with the bottom sur

faces of the leads 2 , heat sinks 5 , 14 and 31, wafer 16 and

ceramic pad 6.

The electronic component 24 is fabricated by placing a layer

of tape adhesive 8 on a tape pad 9 of figure 1 . Then, a layer

of chip adhesive 4 deposited on a heat sink 31 and a semicon¬

ductor chip 3 is provided on heat sink 31. The adhesive 4 is

not shown in the figure. Following this, a layer of adhesive

4 is provided on a wafer 16 and a second semiconductor chip

15 is placed on the wafer 16. After this, a layer of adhesive

4 is placed on a ceramic pad 6 and a third semiconductor chip

20 is provided on the ceramic pad 6 . Following this, a layer



of adhesive 4 is deposited on a third heat sink 14 and a

fourth semiconductor chip 18 is placed on the heat sink 14.

Then, a layer of adhesive 4 is provided on a first heat sink

5 and a fifth semiconductor chip 19 is placed on the heat

sink 5 . Following this, the heat sinks 5 , 14, and 31, the

wafer 16, and the ceramic pad 6 are placed onto the tape pad

9 .

After this, a plurality of wires 10 are attached between the

contact pads of the chip 3 and the leads 2 , between the con

tact pads of semiconductor chips 3 and 15 and between the

contact pads of semiconductor chips 15 and 20. The wires are

connected between the contact pads of chip 10 and heat sink

14, between the contact pads of semiconductor chips 18 and

19, and between the contact pads of fifth semiconductor chips

19 and the leads 2 . The contact pads are not shown in the

figure. Following this, an encapsulation compound 1 is depos

ited over the semiconductor chips 3 , 15, 18, 19 and 20, the

wires 10 and the leads 2 . Then, the tape pad 9 is removed

from the electronic compound 24.

Figure 6 illustrates a cutaway cross-sectional view of a

second multi-chip electronic component 25. The figure 6 shows

features similar to those shown in the figures 1 and 2 . The

similar features are denoted with the same reference numbers

and are described in detail with reference to the description

of figures 1 and 2 .

The component 25 includes leads 2 , wires 10, semiconductor

chips 3 , 11 and 12, heat sink 5 and wafer 16. An encapsula¬

tion compound 1 covers the leads 2 , the wires 10, the semi-



conductor chips 3 , 11 and. 12, the heat sink 5 and the wafer

16.

The leads 2 are placed in the left outer region of the compo-

nent 25. To the right of the leads 2 is provided the wafer

16. The bottom surface of the wafer 16 is flat and is exposed

to the atmosphere. On the wafer 16 is placed the bottom semi

conductor chip 11. There is a layer of chip adhesive 4 inter

posed between the wafer 16 and the bottom semiconductor chip

11. The adhesive 4 is not shown in the figure. On top of and

the bottom semiconductor chip 11 is deposited a layer of chip

adhesive 4 . A top semiconductor chip 12 is placed above the

adhesive 4 and the bottom semiconductor chip 11. The semicon

ductor chips 11 and 12 comprise interconnected electrical

circuits and contact pads. The contact pads and electrical

circuits are not shown in the figure. The wires 10 are at

tached between the leads 2 and the contact pads of the bottom

semiconductor chip 11 and between the leads 2 and the contact

pads of the top semiconductor chip 12. The wires 10 are con-

nected between the contact pads of semiconductor chips 11 and

12.

A first heat sink 5 is located on the right of the semicon

ductor chip 12 . A semiconductor chip 3 is positioned on the

heat sink 5 . The bottom of the heat sink 5 is exposed to the

atmosphere. There is a layer of chip adhesive 4 positioned

between the heat sink 5 and the semiconductor chip 3 . The

adhesive 4 is not shown in the figure. The wires 10 are con¬

nected between the contact pads of the semiconductor chips 3

and 11. The contact pads are not shown in the figure.



To the right of the heat sink 5 is provided the leads 2 . The

wires 10 are attached between the leads 2 and the contact

pads of the chip 3 . The contact pads are not shown in the

figure .

The electronic component 25 is fabricated by placing a layer

of tape adhesive 8 on a tape pad 9 of figure 1 . Then, a layer

of chip adhesive 4 is deposited on a wafer 16. The adhesive 4

is not shown in the figure. After this, a semiconductor chip

11 is provided on the wafer 16. Next, a layer of adhesive 4

is deposited on the chip 11. Following this, a semiconductor

chip 12 is placed on the chip 11. Then, a layer of adhesive 4

is provided on a heat sink 5 . After this, a semiconductor

chip 3 is placed on the heat sink 5 . Following this, the

wafer 16 and the heat sink 5 are placed onto the tape pad 9 .

Then, wires 10 are attached between the leads 2 and the con

tact pads of the chips 11 and between the leads 2 and the

contact pads of the chips 12. The wires 10 are connected

between the contact pads of the chips 11 and 12 and between

contact pads of chips 11 and 3 . The wires 10 are bonded be

tween the contact pads of the chip 3 and the leads 2 . After

this, the leads 2 , the wires 10 and the chips 11, 12 and 3

are covered with an encapsulation compound 1 . Following this,

the tape pad 9 is removed from the component 25.



Reference numbers

1 encapsulation compound

2 lead

3 semiconductor chip

4 chip adhesive

5 first heat sink

6 ceramic pad

7 second heat sink

8 tape adhesive

9 tape pad

10 conductive wire

11 bottom semiconductor chip

12 top semiconductor chip

13 gap

14 third heat sink

15 second semiconductor chip

16 wafer

17 channel

18 fourth semiconductor chip

19 fifth semiconductor chip

20 third semiconductor chip

21 electronic component

22 electronic component

23 electronic component

24 first multi-chip electronic component

25 second multi-chip electronic component

31 fourth heat sink



Patent claims

1 . An electronic component comprising:

a plurality of leads,

- at least one cooling element,

at least one semiconductor chip on the at least one

cooling element, and

an encapsulating compound which covers at least part

of the lead, at least part of the at least one semi-

conductor chip, and at least part of the at least

one cooling element

wherein

the at least one cooling element comprises a bottom sur

face that is exposed, and the material of the at least

one cooling element is different from the material of

the leads .

2 . The electronic component according to claim 1 ,

characterised in that

the electronic component further comprises a layer of

second adhesive on a top surface of the at least one

cooling element, the second adhesive bonding the at

least one cooling element onto the at least one semicon

ductor chip.

3 . The electronic component according to claims 1 ,

characterised in that

the electronic component comprises one cooling element

and one semiconductor chip on the cooling element.

4 . The electronic component according to claims 1 ,

characterised in that



the electronic component comprises two or more cooling

elements and at least one semiconductor chip on each of

the cooling elements .

5 . The electronic component according to claim 4 ,

characterised in that

two or more semiconductor chips that are provided on at

least one cooling element.

6 . The electronic component according to claim 5 ,

characterised in that

the two or more semiconductors are positioned in a

stack.

7 . The electronic component according to claim 6 ,

characterised in that

the electronic component further comprises a layer of

third adhesive on a top surface of the semiconductor,

the third adhesive bonding the semiconductor chip onto

an above semiconductor chip.

8. The electronic component according to one of aforemen

tioned claims,

characterised in that

the electronic component further comprises a plurality

of electrical contacts provided between the leads and

the at least one semiconductor chip.

9 . The electronic component according to one of aforemen-

tioned claims,

characterised in that



the electronic component further comprises a plurality

of electrical contacts provided between the semiconduc

tor chip and an adjacent semiconductor chip.

10. The electronic component according to claim 8 ,

characterised in that

the electrical contact comprises a bonding wire.

11. The electronic component according to one of aforemen-

tioned claims,

characterised in that

the at least one cooling element comprises a material

that has good thermal conductivity.

12. The electronic component according to claim 11,

characterised in that

the at least one cooling element comprises a metallic

material .

13. The electronic component according to claim 11,

characterised in that

the at least one cooling element comprises a ceramic m a

terial.

14. The electronic component according to claim 11,

characterised in that

the at least one cooling element comprises a semiconduc

tor material .

15. The electronic component according to claim 14,

characterised in that



the at least one cooling element comprises a layer of

gold at the bottom surface of the at least one cooling

element .

16. The electronic component according to claim 14,

characterised in that

the at least one cooling element comprises a layer of

silver at the bottom surface of the at least one cooling

element .

17 . The electronic component according to one of the afore

mentioned claims ,

characterised in that

at least part of the bottom surface of the at least one

cooling element is flat.

18 . The electronic component according to one of the afore

mentioned claims,

characterised in that

the at least one cooling element has at least one chan

nel formed on the bottom surface of the at least one

cooling element.

19 . The electronic component according to one of the afore-

mentioned claims,

characterised in that

the electronic component further comprises a carrier

element, the leads and the at least one cooling element

being mounted on the carrier element.

20. The electronic component according to claim 19,

characterised in that



the electronic component further comprises a layer of

first adhesive on a top surface of the carrier element,

the first adhesive bonding the carrier element onto the

leads and onto the at least one cooling element.

21. The electronic component according to claim 19 or 20,

characterised in that

the carrier element comprises a material that tolerates

temperatures of 200 degrees Celsius.

22 . A method of fabricating an electronic component compris

ing the following steps:

providing a carrier element,

providing at least one cooling element on the car-

rier element,

providing a plurality of leads on the carrier ele

ment,

providing at least one semiconductor chip on the at

least one cooling element,

- covering at least part of the leads, at least part

of the at least one semiconductor chip, at least

part of the at least one cooling element, and at

least part of the carrier element with an encapsu

lation compound, and

- removing the carrier element from the encapsulation

compound.

23 . The method of fabricating an electronic component ac

cording to claim 22,

the method further comprising providing a layer of first

adhesive on a top surface of the carrier element



before the step of providing at least one cooling ele

ment on the carrier element.

24. The method of fabricating an electronic component ac-

cording to claim 22 or 23,

the method further comprising providing a layer of sec

ond adhesive on a top surface of the at least one cool

ing element before the step of providing at least one

semiconductor chip on the at least one cooling element.

25. The method of fabricating an electronic component ac

cording to one of claims 22 to 24,

the method further comprising providing the layer of

third adhesive on a top surface of the semiconductor

chip before the step of covering at least part of the

leads, at least part of the at least one semiconductor

chip, at least part of the at least one cooling element,

and at least part of the carrier element with an encap

sulation compound.

26. The method of fabricating an electronic component ac

cording to one of claims 22 to 25,

the method further comprising attaching electrical con

tacts between the leads and the at least one semiconduc-

tor chip before the step of covering at least part of

the leads, at least part of the at least one semiconduc

tor chip, at least part of the at least one cooling ele¬

ment, and at least part of the carrier element with an

encapsulation compound.

27. The method of fabricating an electronic component ac

cording to claim 26,



the method further comprising attaching electrical con

tacts between the at least one semiconductor chip and an

adjacent semiconductor chip before the step of covering

at least part of the leads, at least part of the at

least one semiconductor chip, at least part of the at

least one cooling element, and at least part of the car

rier element with an encapsulation compound.

28. An electronic component, comprising:

a plurality of outer contacts;

two or more heat sinks, each having a first surface

and a second surface opposing the first surface;

two or more semiconductor devices, and

an encapsulating compound providing a component

package and having a first outer surface and a sec¬

ond outer surface opposing the first outer surface,

wherein the second surfaces of the two or more heat

sinks are exposed from the encapsulation compound and

are generally parallel to the second surface of the en-

capsulation compound.

29. Electronic component according to claim 28, wherein

the plurality of outer contacts and the second surfaces

of the two or more heat sinks are generally coplanar.

30. Electronic component according to claim 28 or claim 29,

wherein at least one of the two or more heat sinks com

prises a material which is different to the material of

the remaining heat sinks.

31. Method comprising:



providing a carrier comprising a plurality of outer

contacts positioned on a first surface;

providing two more heat sinks each having a first

surface and a second surface opposing the first

surface, wherein at least one semiconductor device

is positioned on the first surface of the two or

more heat sinks,-

positioning the second surface of the two or more

heat sinks on the first surface of the carrier,

- embedding at least portions of the outer contacts,

portions of the two or more heat sinks and portions

of the first surface of the carrier element in an

encapsulation compound.

32. Method according to claim 31 further comprising removing

the carrier to provide an electronic component compris

ing a package housing of encapsulation compound, wherein

the second surface of the two or more heat sinks is ex

posed from the encapsulation compound.

33 . Method according to claim 31 or claim 32 wherein

the second surface of the two or more heat sinks is po

sitioned on the first surface of the carrier and after

wards the semiconductor devices are attached to the

first surface of the two or more heat sinks.
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