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Modular system for moulding electronic components and kit-of-parts for assembling such a modular
system.

@ The invention relates to a modular system for moulding electronic components, comprising at least three separate
system modules; a press module for moulding the electronic components; a loader module for loading the
electronic components to be moulded from a cassette to a press module; and a service module configured to at
least partially control each of the other system modules. The invention also relates to a kit-of-parts for assembling
such a modular system.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de
techniek en schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende
stukken.
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Modular system for moulding electronic components and Kit-of-parts for

assembling such a modular system

The present invention relates to a modular system of production modules for moulding
electronic components. The invention also relates to a kit-of-parts for assembling such a

modular system.

The moulding of electronic components mounted on a carrier refers to the process of at
least partial encapsulating electronic components, and more particularly relates
normally the moulding of semiconductor circuits (chips) / integrated circuits (IC’s).
According to the prior art the moulding of the electronic components takes place in a
moulding press provided with at least two co-operating mould parts. Into at least one of
the mould parts one or plural mould cavities are recessed. The electronic components
are held by a carrier, which carrier may have different shapes like for instance — and not
limitative - a lead frame, a board (like a BGA) or a wafer. The carrier with electronic
components for encapsulating are placed between the mould parts, which are moved
towards each other, e.g. such that they clamp the carrier. A, normally heated, liquid
moulding material is pressed into the recesses or mould cavities, e.g. by transfer
moulding material (also referred to as epoxy or resin) or by compressing moulding
material already placed in the mould before the closure of the mould parts. After at least
partial (chemical) curing of the moulding material in the mould cavity/cavities, the
mould parts are moved apart and the carrier with encapsulated electronic components is
removed from the encapsulating press. In a subsequent processing step the encapsulated
products may be separated from each other, for instance by sawing, laser cutting and/or
water cutting. The at least partial covered electronic components may be used in various
applications. This method of moulding is practised on large industrial scale and enables
well controlled moulding of electronic components. Moulding equipment for moulding
electronic components knows several levels of automation and also the capacity of the

moulding equipment available in the market differs substantially.

The present invention has for its object to provide a modular system of production
modules for moulding electronic components that provides the opportunity if efficient
change of functionality and capacity of moulding equipment for moulding electronic

components.
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This object is achieved with a modular system for moulding electronic components,
comprising at least three separate system modules, said system modules comprises: at
least one press module for moulding the electronic components; at least one loader
module for loading the electronic components to be moulded from a cassette to a press
module; and a service module including an intelligent electronic control system
configured to at least partially control each of the other system modules; wherein the
system modules are provided with cooperating couplings for mutual orientation and
securing of adjacent system modules. The service module is provided with an electronic
control system for controlling at least a part of the operation of each of the further

modules apart from the service module that are present in the modular system.

One of the advantages of the modular system according the present invention is, that it
provides and combines flexibility and scalability at the same time on plural levels. A
first advantage is that the production capacity is scalable, among others by the number
of press modules incorporated in the system but also by the capacity of other modules
(e.g. loader and off-loader modules). In an embodiment of the modular system two
press modular provided but also more press modules may be part of a single modular
system like for instance three press modules, four press modules, five press modules or
even more than five press modules. A second and important advantage is that the
automation level may be modular influenced in relative small increasing steps by the
type of modules incorporated in the system (e.g. by including or excluding modules like
off-loader module feed module, which will be explained later in the description in more
detail). A third advantage of substantial relevance is that the type of products that can be
processed on the modular system may be influenced (e.g. by changing or adding loader
module and off-loader module) for moulding electronic components placed on boards
(like BGA), carriers like E-WLP for fan-out packaging, leadframes or even electronic
components stacked or etched on silicon-, ceramic- or glass- wafers. A fourth important
advantage is that the system even may vary in relation to the type of moulding process
that takes place. Press modules may be applied with top mould, bottom mould and
moulding material feed, e.g. a transfer moulding press for over-moulding as well as
exposed die moulding, but also alternatives like compression moulding press are
possible within the boundaries of the present invention. As thus is demonstrated by the

four advantages listed above the flexibility and scalability of the modular system
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provides plural levels of freedom. This makes it easier to decide to buy a modular
system as the system may be capacity and the functionality of the modular system may
be adapted during the life time of the equipment when production circumstances may
vary. Due to the standardisation it is even an option that system modules may later be
sold if they become superfluous as they may easy be integrated in other modular

systems according the present invention.

A further advantage is that the flexibility is also very easy to realise. The service
module that is configured to at least partially control each of the other modules of the
modular system enables very simple expansion (enlargement) or adaptation
(adjustment) of the system. As far a present, press module(s), loader module, off-loader
module, feed module, open-cassette loader and off-loader as well as enclosed cassettes
modules by FOUP-loader and FOUP-off-loader module (the different type of modules
will be explained later in this description) are all at least partially controlled by the

service module.

The controlling service module provides easy “plug and play” of further modules by
electronically coupling them to the system (or uncoupling superfluous modules). In line
with the easy expansion or adaptation of the electronic control of the modular system
according the present invention also mechanical expansion or adaptation of the modular
system simple as for the cooperating couplings the system modules are provided with
enable simple orienting and securing the modules in-line. For this purpose the on at
least one side the loader module may be provided with couplings for orienting and
securing the loader module in-line to the press module. According the present invention

thus both simple electronic and physical coupling and decoupling are facilitated.

In an embodiment the system may further comprise at least one off-loader module for
off-loading moulded electronic components from the press into a cassette, which off-
loader module is on at least one side provided with couplings for mutual orientation and
securing the off-loader module to a press module. The basic configuration of the
modular system comprises a press module, a loader module and a service module. The
service module may be combined in one unit (combined use of a “single module” floor
area) with the loader unit as the loader module and the service module require less

volume than a press module. The reason these modules are part of a basic configuration
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of the modular system is that no moulding is possible without a press module and a
service module. Furthermore the electronic components to be moulded a so vulnerable
that manual loading is not an option and also the economic argument that the additional
functionality of the service module is only beneficial if more than only a single press
module is used. In case of a system including more than one press module, the press
module an off-loader may be secured to by the couplings is the press module placed in-

line on the largest distance of the loader module.

In a further embodiment the system may further comprise at least one feed module for
feeding encapsulating material to a press module. Feeding of the moulding material may
be embodied as a pellet feeder (especially for transfer moulding processes) but also
alternative feed modules may be provided like for instance a liquid moulding material
feed module and/or a feed module for compression moulding that feeds sized moulding
material bodies (like for instance moulding material sheets) to the press module. In line
with the possibility to integrate the loader module with the service module the feed
module may be integrated into the off-loader module with the additional advantage that
a feed module is normally providing more hinder to the clean room conditions and thus
integration of the feed module with a module wherein the products are less vulnerable is
positive for creating optimal process conditions. A traditional pellet feed is normally
provided with external pellet hopper, weight detection, filter unit and various other

additional functions.

In yet another embodiment of the modular system according the present invention the
system may further comprise a FOUP-loader module for loading wafers with electronic
components to be moulded, from a FOUP-carrier to an adjoining module. A FOUP-
carrier is a “Front Opening Universal Product carrier” and is used for loading wafers.
The FOUP-loader incorporated in the modular system according the present invention
may be of dedicated design or may be an “off the shelf product” as far as the interfaces
as applied in the modular system according the present invention are provided; the
provision to couple the FOUP-loader to the service module and the cooperating
couplings for mutual orientation and securing of adjacent system modules. In line with
the FOUP-loader the system may also comprise a FOUP-off-loader module for
offloading moulded wafers with electronic components from an adjoining module to a

FOUP-cassette.
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The loader module may comprise a loader head, which loader head is configured to
extend into at least one press module. In a specific embodiment the loader module may
cooperate with a guide extending along and carried by one or more press modules. In
the situation an additional press module is added to the modular system the guide will
then also be extended with one press module width so the loader head of the loader
module as such does not require any modification in such situation. A technical solution
that enables very simple adaption of the (capacity) configuration of the modular system.
For similar reasons also an off-loader module — if part of the modular system - may
comprise a cleaning and off-loader head, which cleaning and off-loader head is
configured to extend into at least one press module. Also such off-loader head may
cooperate with a guide extending along and carried by the at least one press module,
however also a single guide for both a loader head and an off-loader head may be
applied. The press modules may therefore be provided with cooperating guide parts.
Again a technical solution that enables very simple adaption of the (automation level)
configuration of the modular system. As for the loader head and the off-loader head
they may be provided with a head to handle for instance substrates or leadframes but the
loader head and the off-loader head may also be configured to handle wafer type of

carrier.

A further option may be to provide each press module with a housing of which the
opposite sides are provided with coverable transfer openings. Such coverable transfer
openings may be provided to be covered, preferably by clear corresponding safety
windows and/or partial metal windows, in situations wherein no exchange of products
through an opening is required, e.g. when a press module on one side is not provided
with an adjoining module, but on the other hand the opening may be opened for
unhindered transfer of products through an opening if and when two neighbouring
modules require exchange of product between the modules. This feature also supports
all the automation levels from manual operated machine, through partial automation by
automatic product loading, up to the maximum level of full automatic product

offloading, and/or additional automation of pellet- or liquid epoxy feed.
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For even further enhanced simplicity in the extension or the reduction of a modular
system according the present invention as far as that they are present, press module(s),

service module, loader module and off-loader module may have an identical width.

To enable secure and solid coupling of press modules the couplings provided onto the
press module may be integral part of the press structure as the press structure (the
“frame”) controls the positioning of the “hart” of the moulding process this provides the
possibility to more secure alignment of adjacent modules to a press module. For easy
coupling of the relative heavy modules without special tools (especially the press
modules are heavy, normally at least several tons) the couplings may comprise male and
female coupling elements. Furthermore the engaging couplings may also include bolds
for securing the adjoining modules together before optimal inline positioning is

competed at the time of assembly installation of the equipment.

In a simple yet reliable construction a press module may comprise on opposite sides of
the module two couplings, which two couplings are horizontal or even all couplings of
the system modules are located in one horizontal plane. This provides the possibility for
accurate horizontal relative positioning of the modules of a modular system yet is also
enables the correct small deviations in the modules and/or disturbing environmental

conditions at the time of installation or during production.

The present invention also provides a kit-of-parts for assembling the modular system
according the present invention, comprising: at least one press module for moulding the
electronic components; at least one loader module for loading the electronic
components to be moulded from a cassette to a press module, a service module
including an intelligent electronic control system configured to at least partially control
each of the other system modules, wherein the system modules are provided with
cooperating couplings for mutual orientation and securing of adjacent system modules.
With such kit-of-parts the modular system according the present invention may be
realised and thus the advantages of such modular system. In relation to the advantages
of the kit-of-parts according to the present invention reference is made to the advantages
already mentioned above in relation to the modular system according to the present

invention.
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The present invention will be further elucidated on the basis of the non-limitative

exemplary embodiments shown in the following figures. Herein shows:

figure 1 a perspective view on a kit-of-parts for assembling the minimal
configuration of a modular system according the present invention;

figure 2 a perspective view on a loader head and an off-loader head including a
guide structure to guide the heads along the modular system;

figure 3 a perspective view on a FOUP-loader;

figure 4 a perspective view on a modular system for moulding electronic
components according the present invention comprising a service module, a
loader module, two press modules and an off-loader module; and

figure 5 a perspective view on an alternative embodiment of a modular system
for moulding electronic components according the embodiment shown in figure

4 but also including a FOUP-loader module and a FOUP off-loader module.

Figure 1 shows a perspective view on a kit-of-parts 1 for assembling the minimal
configuration of a modular system for moulding electronic component comprising a
service module 2 with an intelligent electronic control system for controlling all the
other system modules of a modular moulding system, a loader module 3 for loading the
electronic components to be moulded from a cassette and a press module 4 for
moulding the electronic components. The loader module 3 has an open space 5 wherein
the service module 2 fits as will be sown in subsequent figure 4 and 5. The service
module 2 includes a control panel 6 and a connection pole 7 for connecting the service
model on an external power source. The loader model 3 may be provided with a door
(not shown) in the side of the loader module faced away from the drawing, The door is
provided to place a cassette with carrier of electronic components to be moulded in the
loader module 3. The loader module 3 controls the movement of a loader head 10 as is
shown in figure 2. The loader module 3 and the press module 4 are provided with
wherein the system modules are provided with cooperating couplings 8 for mutual
orientation and securing of adjacent system modules 3, 4. Inside the press module 4 a
central space 9 is provided to locate guide elements as will be explained in more detail

in figure 2.
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Figure 2 shows a perspective view on a loader head 10 and an off-loader head 11
including a guide structure 12 to guide the heads 10, 11 along a modular system for
moulding electronic component. The loader head 10 is controlled by a loader module 3
(as depicted in figure 1) and the off-loader head 11 is to be controlled by an off-loader
module as will be shown in figures 4 and 5. The guide structure 12 is an in-line
assembly of plural (in this figure four) guide parts 13 - 16. A first guide part 13 is to be
included in the loader module 3, the second and third guide parts 14, 15 are to be
incorporated in press modules 4 and the last guide part 16 is to be incorporated in an
off-loader module. Dependent on the number and type of modules part of a specific
modular system for moulding electronic components the length of the guide structure is

to be selected.

Figure 3 shows a FOUP-loader module 20 wherein enclosed cassettes 21 (“Front
Opening Universal Product carrier””) which enclosed cassettes 21 are used for storage of
(vulnerable) wafers 22. A FOUP-loader module 20 is to be coupled with a loader
module 3 as shown in figure 1. The FOUP-loader module 20 is designed to remove
wafers 22 from the enclosed cassettes 21 and to present a selected wafer 22 sideward as
is shown in this figure. The presented wafer 22 as shown will then be located inside an
adjoining loader module 3 (not shown in this figure) to be handled with a loader haed

10 as shown in figure 2.

Figure 4 shows a perspective view on a modular system 30 for moulding electronic
components according the present invention comprising a service module 31, a loader
module 32, two press modules 33, 34 and an off-loader module 35. The modular system
30 is shown from the front side on which side the loader head 10 and off-loader head 11
may be moved along the modules 32- 35. The modules 31 — 35 are coupled in an on-
line configuration so the coupling elements 8§ (not visible here; see figure 1) will now
cooperate. Also shown is a door 36 in the off-loader module 35 that provides access to a
cassette which is to be loaded with carrier of moulded electronic components so that the
moulded product can be removed from the modular system. The off-loader module 35 —
as also the loader module 32 and the press modules 33, 34 - is provided with a housing
37 of which the opposite sides are provided with coverable transfer openings 38. By

opening these coverable transfer openings 38 a connection to an adjoining module may



be made and in an end position (wherein an adjoining module to be coupled lacks) the

transfer openings 38 will be covered.

Figure 5 shows a perspective view on an alternative embodiment of a modular system
40 for moulding electronic components including all the modules as part of the modular
system 30 shown in figure 4 but now also including a FOUP-loader module 41 and a

FOUP off-loader module 42.
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10

Conclusies

1. Modulair systeem voor het omhullen van elektronische componenten,
omvattende ten minste drie afzonderlijke systeemmodules, waarbij de systeemmodules

omvatten:

- ten minste één persmodule voor het omhullen van de elektronische
componenten;

- ten minste één aanvoermodule voor het laden van de te omhullen elektronische
componenten vanuit een cassette naar een persmodule; en

- een bedieningsmodule voorzien van een intelligent elektronisch
besturingssysteem dat is uitgevoerd om ten minste gedeeltelijk elk van de andere

systeemmodules aan te sturen;

waarbij de systeemmodules zijn voorzien van samenwerkende koppelingen voor

onderlinge oriéntatie en bevestiging van aangrenzende systeemmodules.

2. Modulair systeem volgens conclusie 1, met het kenmerk dat het systeem verder
ten minste één afvoermodule omvat voor het afvoeren van omhulde elektronische
componenten uit de pers in een cassette, welke afvoermodule aan ten minste één zijde is
voorzien van koppelingen voor onderlinge oriéntatie en bevestiging van de

afvoermodule ten opzichte van een persmodule.

3. Modulair systeem volgens conclusie 1 of 2, met het kenmerk dat het systeem
verder ten minste één toevoermodule omvat voor het toevoeren van omhulmateriaal aan

een persmodule.

4. Modulair systeem volgens één van de voorgaande conclusies, met het kenmerk
dat het systeem verder een FOUP-aanvoermodule omvat voor het laden van wafers met
te omhullen elektronische componenten, vanuit een FOUP-drager naar een

aangrenzende module.

5. Modulair systeem volgens één van de voorgaande conclusies, met het kenmerk

dat het systeem verder een FOUP-afvoermodule omvat voor het afvoeren van omhulde
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11

wafers met elektronische componenten vanuit een aangrenzende module naar een

FOUP-cassette.

6. Modulair systeem volgens één van de voorgaande conclusies, met het kenmerk
dat de aanvoermodule een aanvoerkop omvat, welke aanvoerkop zodanig is uitgevoerd

dat deze zich naar ten minste één persmodule uitstrekt.

7. Modulair systeem volgens één van de voorgaande conclusies, met het kenmerk
dat elke persmodule is voorzien van een behuizing waarvan de overliggende zijden zijn

voorzien van afsluitbare doorvoeropeningen.

8. Modulair systeem volgens één van de conclusies 2 tot en met 7, met het
kenmerk dat de afvoermodule een reinigings- en afvoerkop omvat, welke reinigings-
en afvoerkop zodanig is uitgevoerd dat deze zich naar ten minste één persmodule

uitstrekt.

9. Modulair systeem volgens één van de voorgaande conclusies, met het kenmerk

dat het systeem ten minste twee persmodules omvat.

10. Modulair systeem volgens conclusie 9, met het kenmerk dat de persmodules

zijn voorzien van samenwerkende geleidedelen.

11.  Modulair systeem volgens één van de conclusies 3 tot en met 10, met het

kenmerk dat de toevoermodule in de afvoermodule is geintegreerd.

12. Modulair systeem volgens één van de voorgaande conclusies, met het kenmerk
dat, voor zover aanwezig, de persmodule(s), de bedieningsmodule, de

aanvoermodule en de afvoermodule een identieke breedte hebben.

13. Modulair systeem volgens één van de voorgaande conclusies, met het kenmerk
dat, voor zover aanwezig, de persmodule(s), de aanvoermodule, de afvoermodule, de
toevoermodule, de FOUP-aanvoer- en de FOUP-afvoermodule ten minste gedeeltelijk

door de bedieningsmodule worden bestuurd.
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14. Modulair systeem volgens één van de voorgaande conclusies, met het kenmerk
dat de op de persmodule aangebrachte koppelingen een integraal deel van de

persstructuur uitmaken.

15. Modulair systeem volgens één van de voorgaande conclusies, met het kenmerk

dat de koppelingen mannelijke en vrouwelijke koppelelementen omvatten.

16.  Modulair systeem volgens één van de voorgaande conclusies, met het kenmerk
dat een persmodule aan overliggende zijden van de module twee koppelingen omvat,

welke twee koppelingen horizontaal zijn.

17.  Modulair systeem volgens conclusie 16, met het kenmerk dat alle koppelingen

van de systeemmodules in één horizontaal vlak zijn gelegen.

18. Verzameling van onderdelen voor het samenstellen van het modulaire systeem

volgens één van de voorgaande conclusies, omvattende:

- ten minste één persmodule voor het omhullen van de elektronische
componenten;

- ten minste één aanvoermodule voor het laden van de te omhullen elektronische
componenten vanuit een cassette naar een persmodule;

- een bedieningsmodule met inbegrip van een intelligent elektronisch
besturingssysteem die is uitgevoerd om ten minste gedeeltelijk elk van de andere

systeemmodules te besturen,

waarbij de systeemmodules zijn voorzien van samenwerkende koppelingen voor

onderlinge oriéntatie en bevestiging van aangrenzende systeemmodules.
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Fig. 3
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Abstract

The invention relates to a modular system for moulding electronic components,
comprising at least three separate system modules; a press module for moulding the
electronic components; a loader module for loading the electronic components to be
moulded from a cassette to a press module; and a service module configured to at least
partially control each of the other system modules. The invention also relates to a kit-of-

parts for assembling such a modular system.
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