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Background and prior art

Traditionally, large clean rooms with cleanliness levels of below 10,000 or
15 100,000 particles 0.5 microns or larger per cubic meter of air (hereinafter
referred to as class 10,000 and 100,000 respectively) is required to provide
the clean air needed for the assembly, packaging and testing of integrated
circuit packages. Electrical risers are commonly installed in the clean room to
supply the necessary electrical and gas supplies to the semiconductor

20 producing equipment.

Such clean rooms are very expensive to set up and to maintain. Due to
increased automation of manufacturing and assembly processes, it would be
advantageous to reduce the size of the environment wherein the clean air is
25 maintained so as to minimize the set-up and maintenance costs required for a

traditional clean room.

In US Patent No. 4,934,920 relating to “An Apparatus for Producing
Semiconductor Device”, an apparatus is described to provide a more dust-
30 free environment for the production of semiconductor devices. The apparatus
comprises a dust-proof cover which shields the semiconductor chips and the
lead frame from ambient air and a dust collecting means for sucking air out of
the dust-proof cover to suck dust from the interior of the dust-proof cover.

Whilst it serves to remove dust generated by the discharge of dust from the



conprises a dust-proof cover which shields the sem conductor chips and the
lead frame from anbient air and a dust collecting nmeans for3gdigkyP20060Ut
of the dust-proof cover to suck dust fsgomthe interior of the dust-proof
cover. Wilst it serves to renove dust generated by the discharge of dust
fromthe 13 FEBRUARY 2006 -2 nol ding process, it does not solve the problem
of perform mgldinte pduzise, itrdoes aot wsolvegther prdésy  othpetorming ittec wrdde a whol e
production |line_i

i pvol ved in he sem conduct or, ass ngl .process, .in an
i 1 onmont meRdEClkRg PEsase. vhaf Tt OB Aot R LI RVERE 1t he
i nvention | thei seraivorhjcertassemiblyepionsentin an dneirseraknt thet 13i dléaadrehae
di sadvantages of the prior art. 10 Accordingly, the invention provides a
conpar t nent TG99 pace segregated fromair outside the conpartnent and
is capabye of storing a production apparatus, conprising panels defining
the space, an air transm ssion passage channeling air into the space, air
filtering nBHm&Argofthedp& HORet ween the air transni ssi on passage and the
space to cleanse air entering fromthe air transm ssion passage, and an air
outlet to allowair to be expelled fromthe space, whereby the conpartnent
i s adapted Bdnenmiieatiof the inveatien &0 seel thenmitighie theedisetvsatages mf the eaner than
the air out Eriiéjrearf.he conpartnent. 20
10
Accordingly, the invention provides a compartment having a space
segregated from air outside the compartment and is capable of storing a
production apparatus, comprising panels defining the space, an air
transmission passage channeling air into the space, air filtering means
15 disposed between the air transmission passage and the space to cleanse air
entering from the air transmission passage, and an air outlet to allow air to be
expelled from the space, whereby the compartment is adapted continuously to
maintain air within the compartment cleaner than the air outside the
compartment.
20
Using the invention, it is possible to provide a compartment wherein one or
more production apparatuses in which a manufacturing process is carried out
may be segregated from the surrounding environment. Means may provided
to maintain the space within the or each compartment at a level of cleanliness
25 that is higher than the surrounding environment so as to obviate the need for

a traditional large clean room to carry out the manufacturing processes.

It will be convenient to hereinafter describe the invention in greater detail by
reference to the accompanying drawings which illustrate one embodiment of
30 the invention. The particularity of the drawings and the related description is
not to be understood as superseding the generality of the broad identification

of the invention as defined by the claims.



Using the invention, it is possible to provide a conpartnent wherein one or
more production apparatuses in which a manufacturing process pSgry 2o UL
may be segregated fromthe surroundi ng environnent. Means may provided to
mai ntain the space within the or each Cc?‘rfpartrrent at a level of cleanliness
25 that is higher than the surrounding environnent so as to obviate the need

for a tradiérfe?@?_%crili%r%ft%%iﬁﬁ?mto carry out the manufacturing
processes. o hereinafter describe the invention in
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general ity dfustrborbodpdvhetteinti ficati on of the invention as defined by the
clainms, 13 FEBRUARY 2006 -3 Brief description of the drawi ngs The draw ngs
represent a preferred enbodi nrent of the invention by way of illustration
only, wher eifpygur® FiiQunasdmesicarewssfineiconpartimewt @tcerdihgmathenprefersstor di ng to
the preferred enbodinent of the invention. Figure 2 is a front elevation

vi ew of the e@?ﬂ?ﬁéﬂ‘??l‘ég‘t%heo‘fw?@tﬁ’@re 1. 10 Figure 3 is a side elevation view of
t he conpartment | ooking fromdirection A of Figure 2. Detail ed description

of preferred enbodi nent of the invention 15 _
Figure 2 is a front elevation view of the compartment of Figure 1.

10
Figure 3 is a side elevation view of the compartment looking from direction A
of Figure 2.
Detailed description of preferred embodiment of the invention

15

Figure 1 is an isometric view of a compartment 10 according to the preferred
embodiment of the invention. Figure 2 is a front elevation view of the
compartment of Figure 1. The compartment 10 includes panels 16 to
segregate the air inside the compartment 10 from the surrounding
20 environment. At the front of the compartment 10, there is a top access panel
12 and a bottom access panel 14 to access a production apparatus (not
shown) which is houseable or storable within a space 32 for such apparatus

within the compartment 10.

25  Where it is desired to place a plurality of compartments 10 adjacent to one
another to accommodate a production line, an opening 18 can be included on
one or both of the side panels 16 for transfer of processed material, such as
lead frames for assembling integrated circuit packages, from one production
apparatus to another, housed in respective adjacent compartments 10.

30
At the top (as viewed) of the compartment 10, there is an air transmission
passage, which may be in the form of a ventilation duct 20, to introduce air
from an air-generating means, such as an air conditioner, into the space 32 in

the compartment 10. Alternatively, a blower 29 may directly draw air from the



Figure 1 is an isonetric view of a conpartnent 10 according to the preferred
enbodi nent of the invention. Figure 2 is a front el evation (v EHEIRGTARY2006
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bott om access panel 14 to access a production apparatus (not shown) which
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same time, more air is being fed into the space 32 via the ventilation duct 20.

Additionally, various trunkings can be included to allow cabling links to the
15  production apparatus within each compartment 10. For example, an electrical

trunking 21 may be included to run electrical cables along the top of the

compartment and into the production apparatus in the compartment 10.

There may also be various gas ducts 24 to channel gases generally used in a

semiconductor manufacturing process into the production apparatus, such as
20 compressed air or nitrogen.

Optionally, display means such as a liquid crystal display (LCD) monitor 26
may be included to the compartment 10 and mounted onto a mounting arm
28. The display means 26 may be used to display production parameters,
25 production progress and/or other information to monitor the production
process. The mounting arm 28 preferably includes at its distal end a roller 32
and a guide rail 34 (see Figure 3) so that the display means 26 is movable to

various positions along a production line of similar compartments.

30 Figure 3 is a side elevation view of the compartment looking from direction A
of Figure 2. In particular, sectional views of the ventilation duct 20, ventilation

outlet 22 and cable trunking 21 are shown.



VWhil st clean air is introduced into the conpartnment 10, it is necessary for
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pressure differential, it is possible to include a suction fan (not shown) at a
point along the ventilation outlet 22 to force air out of the space 32, via the
15 ventilation_outlet 22. The suction fan may be in the ventilation outlet 22 or at

its entry or exit.

As regards the display means 26 mounted on the mounting arm 28, there is a
roller 32 mounted on the distal end of the mounting arm 28, which is guided

20 along the side of the compartment 10 by a guide rail 34. This function is most
useful when a plurality of compartments are arranged side-by-side to form a
production line. When the guide rail 34 of each adjacent compartment is
aligned and interconnected with that of an adjacent one, the mounting arm 28
and display means 26 may be slid from one compartment to another by an

25 operator, depending on the location of the operator, along the production line.
A communications cable linking the display means 26 to a computer
processing information for display is provided to extend along the plurality of
compartments covered by the display means 26.

30 When a number of similar compartments 10 are aligned side-by-side to form a
production line, and suitably interconnected, the openings 18 should also be
aligned such that processed material may be passed from a production
apparatus within one compartment to a production apparatus in an adjacent
compartment. A typical production line for integrated circuit packages would



It wll be understood that air fromthe ventilation duct 20 is drawn into
the space 32 within the conpartnment 10 by neans of a bl owers RBgr:ORAL666
bet ween the bl ower 29 and the space 32_.igs an air filter 30 that filters air
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15 18. The separation of production of each manufacturing component into a
separate compartment 10 has the advantage of modularity, so that different
components in the production line may be mixed and matched according to
manufacturing requirements with minimal re-orientation of production
equipment or machines. A modular production line is thereby provided.

20
The panels 12, 14, 16 of the compartment 10 may be made of fiberglass or
other suitable material. The material may be opaque with a selected
transparent viewing area, or wholly transparent, in which event the processes
being carried out can be more easily monitored.

25

It would be appreciated that the invention provides the incorporation of
embedded facilites in the form of a compartment with a controlled
environment for one or more equipment in the production line. By enclosing
the equipment with a compartment that is self contained with clean dry air,
30 electrical, gas and communication network supplies, the cleanliness level
required of the rest of the room wherein the equipment is held can be

reduced.



processing information for display is provided to extend along the plurality
of conpartnents covered by the display neans 26. 30 Wien ajfgpBRUARY 2006
simlar conpartnments 10 are aligned side-by-side to forma production |ine,
and suitably interconnected, the openings 18 should also be aligned such
that processed material may be passed froma production apparatus within
one conpar t Teninverioa desedesst heyaindp suseartisleite varatpap avedificateoapadiorent . A
typi cal produgtl j L i i 3 FEBRUARY
2006 ! udtt RS By o I Bosk SpBGRENF el dndRBE AR M e Tl L pased
pl asma systthesnventior inptudderall, sunbl driationsa arddifegtions amd/anadditons whichi nes, and
strip teste . ch.co Ep ot .ion line may preferably be
housed in aéﬁggﬁgﬁii5“@5%%§¥§ﬁ%8¥ﬁfémggpﬁﬁgﬁﬁg?h t he cl ean processing
environment w thin each space 32. A conpartnent 10 has i nterengagenent
means whereby it may be connected with a simlar conpartnent in a manner to
provi de that each space 32 is segregated fromoutside (anbient) air, and to
10 that end the ventilation ducts 10 and outlets 22 of adjacent

i nterconnected conpartnments 10 may be rel easably engageabl e as by a
push-fit connection. Conveying neans (not shown) such as rollers for
transporting lead frames nay be included to automate the transfer of
processed material fromone apparatus to another, the processed materi al
passi ng through the openings 15 18. The separation of production of each
manuf acturi ng conponent into a separate conpartnment 10 has the advantage of
nodul arity, so that different conponents in the production |ine may be

m xed and mat ched according to



manuf acturing requirenents with mniml re-orientation of production

equi pnent or nmachines. A nodul ar production line is thereby{RrQY The
panels 12, 14, 16 of the conpartnment 10 nay be nade of fi berlgl@\sé?%g%‘(%)t%ﬁer
suitable material. The material may be g opaque with a selected transparent
view ng area, or wholly transparent, i r?'v\/ni ch event the processes being
carried out can be nore easily nonitored. 25 It would be appreciated that

t he inventi onV\hebis deigedre i ncorporation of enbedded facilities in the form
of a compartnment with a controlled environnment for one or nore equipnent in
the production line. By enclosing the equipnment wwth a conpartnent that is
self contained with clean dry air, 30 electrical, gas and comruni cati on

net wor k suppl 1.es, Ah®mdasamdnttestsouseval leastgoeé rrrddwdtionhappaggtusofort he room
wherein the equipnent is held can be reduced. -7 13 FEBRUARY 2006 The

i nventi on desperfdreihdetleast ore mododijoni tbsleoh @ warkpiate,dhs compditimendt i ons
and/or additions other than those specifically described and it is to be
under st oods t hedmpriidieg:i nventi on includes all such variations, nodifications
and/ or additions which fall within the spirit and scope of the above

description. 5 13 JFRRUAEMIRPEGpade WBgrieghtedCtarh A rvironment external
to the compartment;
an air transmission passage configured to channel air into the
space;

10 an air filtering arrangement disposed between the air transmission
passage and the space to cleanse the air channeled from the air
transmission passage so that the air within the compartment is
continuously maintained cleaner than air outside the compartment;

an air outlet arrangement to permit the air to be expelled from the

15  space; and
a transport arrangement configured to permit the compartment to
be detachably coupled directly to at least one adjacent second

compartment to form a production line for the workpiece.

20 2. The compartment of claim 1, wherein the space of the

compartment is sized to accommodate the production apparatus.

3. The compartment of claim 1 or claim 2, wherein the transport
arrangement includes a conveying arrangement configured to convey the

25  workpiece from the space to the adjacent second compartment.



1 . Aconmpartnent to house at | east one production apparatus for performng

at least one production task on a workpiece, the conpartnenfs Fﬁﬁ@m'ﬁﬁb@g:
panel s defining a space segregated from an environnent external to the

conpartment; an air transm ssion passgge_ configured to channel air into the
space; 10 an air filtering arrangenent di sposed between the air

transm ssi on passage and the space to cleanse the air channeled fromthe air
transm ssi on passage so that the air within the conpartnment is continuously
mai nt ai ned cl eaner than air outside the conpartnent; an air outlet
arrangement té4 perlifietcamgartnenttad apy carpdithe grecedingtdrimsi wheigit theand a
transport arrangenent configured to permt the conpartnent to be detachably
coupl ed di r eqednglst inchudel atalstasbbe arfjeadwnalignedowith & oegpectiveesecans f orm a
production line for the workpiece. 20 2. The conpartnent of claim1, wherein
t he space of dapesingoopthet adintentssesiond ccompagirmaminto dangey liee poddhieds on
apparatus. 3. The conpartnent of claim1l or claim?2, wherein the transport
arrangemneri ifrorh ttesparedoivee pdjagerdtrseaon oenpartroahf. gured to convey the 25
wor kpi ece fromthe space to the adjacent second conpartnent. 13 FEBRUARY
2006 -9 4. The conpartnment of any one of the preceding clains, wherein the
panel s include at | east one opening aligned with a respective second

5. The compartment of any one of the preceding claims, further
comprising:

an access arrangement configured to permit access to the

10  production apparatus to permit the production apparatus to be

interchanged with at least one second production apparatus without

reorienting the compartment within the production line.

6. The compartment of claim 5, wherein the access arrangement

15 includes an access panel.

7. The compartment of any one of the preceding claims, further
comprising:

a display arrangement to permit an operator to monitor at least

20 one of production parameters, production process and production

process information.

8. The compartment of claim 7, further comprising:



openi ng of the adjacent second conpartnent to convey the workpiece 5 from
the space to the adjacent second conmpartnment. 5. The conmpar{sppte@irfdyodne
of the preceding clains, further conprising: an access arrangenen
configured to permt access to the 10,production apparatus to permt the
production apparatus to be interchanged wth at |east one second production
apparatus without reorienting the conpartnment within the production |ine.
The conpartment of2 E1OMNHNG ariagertent slideakiyc eaupled tamgenfinthe1ranaltl udes an
access panel. 7. The conmpartnment of any one of the preceding clains, further
conpri sing: adlangp? ayidHt refnthemsampaansst.nthe alispépecatapgernenhdidindr at | east
20 one of production paraneters, production process and production process
i nformati on. MAentedipihe mednting arcangement. f urt her conpri sing: 13 FEBRUARY
2006 -10- a nounting arrangenent slideably coupled to one of the panels
along a wdth of the conpartnent, the display arrangenent being nounted to
the nmounting arrangenent. 5 9. The conpartnment of claim8, wherein the
nount i ng & r ahgenelite ¢canparpeeraldf elainn &)evheleinl tteombhetiradaraaregsmesddond
conpartment to permt the display arrangenent to be slid over an entire
wi dt h of the qrevdbiettooe Islithe¢o tAO.adfdvent separd o@nparheanto paenipthd he
precedi ng clainms, further

display arrangement to be slid over an entire width of the production line.

10. The compartment of any one of the preceding claims, further
10  comprising:
an electrical trunking arrangement to supply electricity to the

production apparatus within the compartment.

11.  The compartment of any one of the preceding claims, further
15  comprising:
at least one gas duct to supply an associated gas to the production

apparatus within the compartment.

12.  The compartment of any one of the preceding claims, wherein the
20 filter arrangement maintains a cleanliness of the air within the space at

least at class 1,000.

13. A production line for performing a plurality of production tasks on a

workpiece, the production line comprising:



10 conprising: an electrical trunking arrangenent to supply electricity to
the production apparatus within the conpartment. 11. The cpyRPasLIERY 26806 2NY
one of the preceding clains, further 15 conprising: at |east one gas duct
to supply an associated gas to the proguction apparatus within the
conpartment. 12. The conpartnment of any one of the preceding clains, wherein
the 20 filter arran?ement mai ntains a cleanliness of the air wwthin the

space at |east at? ®lHaky ofcrsiacens copnnsFignds Asiachably qauPleseir 8P%i ng a
plurality of production tasks on a workpiece, the production line
conpri si ng: 123"HEEREIRY 20dee -compastngnis qusPdoft RASACHIR PERAHSHPR nent s
detachably coupled to one another, each of the conpartnents housing at | east
one product i oAPPAPlYEr B werioempat fleash ame |afathe eredustion hiasks ctludbe on t asks on
the workpiece, each of the conpartnents including: 5 panels defining a
space segr egawetkpfaceneagh efithe compartmenia ioelnding: t o t he conpartnent; an air
transm ssi on passage configured to channel air into the space; an air
filtering arrangenmaneldisirised dpatevsegreghtedafrom tanagrssrossienhextéthabassage and
the space to cleanse the air channeled fromthe air transm ssion passage so
that the air tothhicomphenmeotpartment is
an air transmission passage configured to channel air into the
space;
an air filtering arrangement disposed between the air transmission
10 passage and the space to cleanse the air channeled from the air
transmission passage so that the air within the compartment is
continuously maintained cleaner than air outside the compartment;
an air outlet arrangement to permit the air to be expelled from the
space; and
15 a transport arrangement configured to permit the compartments to

be detachably coupled directly to one another to form the production line.

14.  The production line of claim 13, wherein the transport arrangement
of each of the compartments includes a conveying arrangement
20 configured to convey the workpiece from the space to an adjacent

compartment.

15.  The production line of claim 13 or claim 14, wherein the panels of

the compartments respectively include at least one opening mutually



continuously mai ntai ned cleaner than air outside the conpartnent; an air
outlet arrangenent to permt the air to be expelled from”l%Flﬁﬁ?&ﬁiYm 15
a transport arrangenent configured to permt the conpartnents to e
detachably coupled directly to one anoyher to formthe production line. 14.
The production line of claim13, wherein the transport arrangenent of each

of the conmpartpents . includes, a conveying arrangenment 20 confi ed to convey
t he wor kpi eceapgr@rﬂ ﬁ%ec%ﬁﬁeth?owﬁﬂ(pé%ieagé enc &Pméﬁmenfs."?%ﬁ% producti on

line of claim13 or claim 14, wherein the panels of the conpartnents
respectively PRIUGHRN HRe.| east one opening nutual |y 13 FEBRUARY 2006 - 12-
aligned to convey the workpi ece between the conpartnents in the production
line. 16. The production line of any one of clainms 13 to 15, wherein each of
5 the conpartnents_further includes an access arrangenent configured to
permt access16o thee praswigtion e appam enaisf elaimsetdria 15, vehgseiodashiadn
apparatus to be interchanged with at | east one second production apparatus
wi t hout rebri &e comgpartivestsfpdnemipaitidesvan icnessharrangsmstticonfigurad.to10 17. The
production line of any one of preceding clains, wherein each of the
conpart nents pemiiheaccesg|tadine pradiustidrayapaaradury éorepearmito thpe pnéducdion oper at or
to nonitor at |east one of production paraneters, production process and
producti on pr appaatusnftoratinterchabfed 8witihet [@ast woei sacdridn@rafuctibai m 17,
wherein each of the conpartnents

apparatus without reorienting the compartments within the production line.

10 17.  The production line of any one of preceding claims, wherein each
of the compartments further includes a display arrangement to permit an
operator to monitor at least one of production parameters, production

process and production process information.

15 18. The production line of claim 17, wherein each of the compartments
further includes a mounting arrangement slideably coupled to one of the
panels along a width of the compartment, the display arrangement being

mounted to the mounting arrangement.

20 19. The production line of claim 18, wherein the mounting
arrangement is operable to be slid between the compartments to permit
the display arrangement to be slid over an entire width of the production

line.



further includes a nounting arrangenent slideably coupled to one of the
panels along a width of the conpartnent, the display arran B |
nounted to the nounting arrangenent. 20 19. The producti onql%i ne %[?ﬁic g(l)% 18
wherein the nounting arrangenent is operable to be slid between the
conpartments to permt the display arrangenent to be slid over an entire
wi dth of the fr oduction line. 13 FEBRUARY 2006 -13- 20. The production |ine
of any one of2&] ailhe pduetiar lingyeé gy ronehef claimelust icoh.appeareit ke i ncl udes at
| east one of a die-bonder, a snap-cure oven, a butter, a strip-based plasnma
system a wi rrrogdetderapparatol digidgdesnaiclRbstegneaot a idin-berteroa vnaachiee, and a
strip tester.

oven, a butter, a strip-based plasma system, a wire-bonder, a molding

machine, a trim and form machine, and a strip tester.





