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SPIN, RINSE, AND DRY STATION WITH ADJUSTABLE NOZZLE
ASSEMBLY FOR SEMICONDUCTOR WAFER BACKSIDE RINSING

BACKGROUND OF THE INVENTION

The present in\}enn'on relates generally to semiconductor fabrication and, more
particularly, to an adjustable nozzle assembly, a spin, rinse, and dry station for spin
rinsing a bottom side of a semiconductor wafer including the adjustable nozzle
assembly, and a method for spin rinsing a bottom side of a semiconductor wafer.

In the fabrication of semiconductor devices, a variety of wafer preparation
operations are performed. In one such preparation operation, deionized (DI) water is
sprayed onto the wafer in, e.g., a spin, rinse, and dry (SRD) station, to rinse off the
residual chemical solution and to remove particulate contamination. Until recently, efforts
to rinse effectively and to control wafer contamination have primarily focused on the top
side of wafers. As the semiconductor industry moves to larger, e.g., 300 mm, wafers and
to smaller; e.g., 0.18 pm and smaller, featufe sizes; however, it is becoming increasingly
more important to rinse effectively and to control wafer contamination on the bottom side,
i.e., the backside, of wafers. Figure 1A is a simplified schematic cross-section illustrating
one conventional technique used to spray DI water onto the bottom side of a wafer in an
SRD station. As shown therein, wafer 10 is supported by rollers 14, which contact the -
edge of wafer 10 to avoid introducing particulate contaminants to either top side 102 or
bottom side 10b of the wafer. A nozzle 16, which is coupied to a source 18 of DI water
via liquid supply tube 20, is positioned at the bottom of bowl 12. As wafer 10 is spun,
nozzle 16 sprays DI water toward the bottom side 10b of the wafer. _

To thoroughly clean the bottom side of a wafer, it is imperative that the spray of
DI water contacts the center of the wafer. If the spray contacts only a peripheral portion
of the wafer, then the centrifugal force generated by the rotation of the wafer prevents
the DI water from reaching the center of the wafer. Asa result, residual chemical
solution and contaminants, e.g., particles, may not 5e removed from the central portion

of the bottom side of the wafer. If the amount of particulate contamination on the
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elements and the adaptations of the basic members of such scaffolding to their
associated coupling elements frequently displays considerable ingenuity
providing for the rapid assembly and disassembly of the scaffolding without the

need for tools or anything but the most basic of tools, such as a hammer.
Summary of Invention

The emphasis in prior known scaffolding is on the quick assembly and
disassembly of individually lightweight members able to be manhandled into
position. Thus, strength in the finished scaffolding is ensured by using a
considerable number of closely spaced members. This renders conventional
scaffolding components unsuitable for use in demountable structures that
substantially replicate the load bearing, skeletal structures of finished buildings
and the like.

An object of the present invention is to provide multi-purpose, de-
mountable and re-useable structural components that may be used .in the
construction of temporary buildings or other structures at construction sites
adapted for habitation or normal use by building workers and others during the

construction of permanent structures at the site in question.

Typically the components of the invention may be used as columns
and/or beams in demountable structures such as: protéctive pedestrian walkways
adjacent to construction sites; site offices, possibly integrated with such
walkways; multi-storey towers providing access and service facilities to the
various floors of a multi-storey building under construction; glarages; storage
sheds; barracks; and like temporary building ancillaries required at civil

engineering construction sites.

According to one aspect, the invention consists in a fabricated structural

component having five substantially planar faces corresponding to five faces of
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a an elongated rectangular prism, namely an elongated side face, including two
longitudinally extending edge margins, two elongated edge faces, and two end
faces; ' : |

wherein each said side face is pierced by a plurality of fastener clearance
holes arranged in two straight roWs, each extending longitudinally of a
respective one of said margins, wherein the holes in each row in said side face
have a constant centre to centre pitch distance, wherein the distance from the
centre of each end hoié in each row of holes in said side face to a respectively
adjacent end face of the component is substantially one half of said pitch

distanée, wherein thé distance from the centre line of each row of holes in said

‘side face to a respectively adjacent edge face of the COmponent is substantially

one half of said pitch distance, and wherein the centre lines of the rows of holes
in said side face are separated by a distance substantially equal to a whole
number multiple of said pitch distance;

wherein each said edge face is pierced by a plurality of fastener clearance -
holes arranged in a straight row extending longitudinally of said each edge face,
wherein the centre to centre distarice between the holes in the row in said each .
edge face equals said pitch distance, wherein the distance from the centre of
each end hole in the row of holes in said each edge face to a respectively
adjacent end face of the compohent is substantially one half of said pitch
distance, and wherein the distance from the centre line of the row of holes in
said each edge face td the side face of the component is substantially one half of
said pitch distance; and -

wherein each end face is pierced by at least two fastener clearance holes,
wherein the distance from the centre of each of said at least two holes in each
end face to said side face is substantially one half of said pitch distance and
wherein the distance from the centre of each of said at least two holes in each
end face to a respectively adjacent edge face is substantially one half of said

pitch distance.
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According to a sddond aspect of the invention, 1t 5%sists in a fabricated
structural component, having six substantially planar faces corresponding to the
sides of an elongated rectangular prism, comprising two components, each
according to the first aspect of the invention, united by a plurality of discrete,
spaced apart spacer means, such that corresponding edge faces of the two
components according to the first aspect are spaced apart and co-planar, and
wherein the spacer means are such that the distance between the centre lines of
the rows of holes in each pair of corresponding edge faces is a whole number

multiple of said pitch distance.

It is pointed out that the whole number referred to in the above
description of structural components according to the second aspect of the
invention may or may not have the same value as the whole number referred to
in the description of structural components according to the first aspect of the

invention.

In preferred embodiments of the first aspect of the invention the
component is fabricated from two, angle sectioned elements, each comprising
two flanges meeting at substantially a ninety degree included angle, for example
lengths of rolled structural steel angle, spaced apart and rigidly held together by
discrete and spaced apart spacer plates extending between and welded to co-
planar flanges of the two elements. Thus two parallel, spaced apart, co-planar
flanges of the two elements constitute the margins of said side face, and the
other flanges of the two elements respectively constitute the said edge faces. Of
course, this spaced apart angle construction carries through to preferred
embodiments of the second aspect of the invention. This is an important feature
of the preferred embodiments as it provides hand access to the interior of
components according to the second aspect of the invention, and facilitates such
access to the side of a component according to the first aspect remote from an
assembler of the components when putting together a structure made of

components according to the invention. Such access is convenient, when
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assembling the components using removable fasteners in the form of bolts and
nuts, to enable both the head of each bolt and a nut threaded -on it to be

simultaneously engaged by appropriate spanners.

By way of example two embodiments of the above-described invention
are described in more detail hereinafter with reference to the accompanying

drawings.
Brief description of the Drawings

Figure 1 is a perspective view of an end portion of a structural

component according to the first aspect of the invention.

Figure 2 is a front elevation of the component of figure 1, drawn to a

smaller scale.

Figure 3 is both a plan view and an inverted plan view of the component
of figure 2, in that the component is identical in appearance when viewed from

above or below. -
Figure 4 is an end elevation of the component of figure 2.

Figure 5 is a sectional view taken on line 5-5 of figure 2, drawn to a

larger scale.

Figure 6 is a view similar to figure 1 of a component according to the

second aspect of the invention.

Figure 7 is both a front and a rear elevation of the component of figure 6,
in that the component is identical in appearance when viewed from the front and

the rear, drawn to a smaller scale.
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Figure 8 is'an end elevation of the component of figure 7.
Figure 9 is a sectional view taken on line 9-9 of figure 7.
Best Mode of putting the invention into effect.

The multi-purpose structural component illustrated by figures 1 to 5
inclusive comprises two identical, elongated angle sectioned elements 10, each
comprising side flanges 11 and edge flanges 12 (see figure 5), and a plurality of
discrete and spaced apart spacer plates 13 and 14 extending between and welded
to co-planar flanges 11 of the two angle sectioned elements. Thus, the two
angle sectioned elements 10 are held rigidly together in a parallel, spaced apart
configuration. The two, co-planar flanges 11 together constitute longitudinally
extending margins of the side face of the structural component (and for that
reason have been captioned side flanges herein), whereas each of the flanges 12
constitutes an edge face of the component, (and for that reason have been

captioned edge flanges herein).

The two angle sectioned elements 10 are further held and rigidified by
end spacer plates 16, constituting the end faces of the component now being
described.

Each of the side flanges 11 and each of the edge flanges 12 is pierced by
a straight row of fastener clearance holes 15 extending longitudinally of the
respective flanges. In accordance with the invention, and as indicated in
figures 2, 3 and 5, the holes 15 in each row are spaced apart by a common,
centre to centre, pitch distance "p”, the distance from the centres of the end
holes in each row to their respectively adjacent ends of the component is "p/2",
the distance from the centre line of the row of holes in each edge flange 12 to

the side face of the component is "p/2", and the distance from the centre line of
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each row of holes in the side flanges 11 to their respectively adjacent edge face
is also "p/2". Moreover the spacer plates 13, 14 and 16 are such that the
distance between the centre lines of the rows of holes in the side flanges 11 is

"np", where "n" is a whole plural number. In the illustrated embodiment "n" is

2, but in other embodiments it may be 1 or a number larger than 2.

Furthermore, each end spacer plate 16 is pierced by two fastener
clearance holes 15, and, as may best be seen in figure 5, the centres of those two

holes are spaced from the side face and from their respectively adjacent edge

faces by "p/2".

In other examples of the invention, the end spacer plate may be pierced
by one or more further holes disposed in a row of which the two illustrated
holes are end holes of the row. In such instances all holes in the row would be

equally spaced apart, so as to have a centre to centre pitch distance of "p".

Furthermore some or all of the spacer plates 14 may be replaced by angle

- sectioned spacers or T-sectioned spacers, wherein one flange of the angle or the

head of the T corresponds to the plate 14, provided the other flange of the angle
or the stem of the T is appropriately spaced from the immediately adjacent

holes 15.

It will be apparent to a man skilled in the art that the structural
component illustrated by figures 1 to 5 would display considerable versatility as
an element of many and varied, complex, demountable structures. Two such
components may be bolted together in end to end or face to face abutment with
various degrees of overlap, or may be bolted together at Tee or Cross joints ai a
great number of positions, merely by appropriately aligning selected fastener

holes for the receipt of bolts or other fasteners.
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The structural cé;ﬁgonent illustrated by figures 6to 9 inclusive may be
described as a dual component. It comprises two single components, each
according to figures 1-5 inclusive, which require no further description, with
each single component's corresponding edge flanges 12 held in a parallel,
spaced apart configuration by spacer plates 17 in register with the single
components’ spacer plates 14, and spacer plates 18 in register with the single
components' spacer plates 13. Furthermore the end spacer plates 16 of the two
single components are preferably integrally merged as margins of an end spacer

plate 20 in the dual component.

Also internal cross-braces 19 may be provided in register with one or

more of the pairs of spacer plates 17, to further rigidify the dual component.

The spacer plates 17 and 18 and the end spacer plate 20 are such that the
centre lines of the rows of holes in the corresponding flanges 12 of the single
components are spaced by a whole number multiple of the pitch distance "p",
which may or may not be the same whole number multiple applicable to the
distance between the rows of holes in the side flanges 11 of the single

components.
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Claims

1. A fabrieated structural component havinéﬁve substantially planar
faces corresponding to five faces of a an elongated reeféngular prism, namely an
elongated side face, including two longitudinally ex_tendiﬂg edge mergins, two
elongated edge faces, and two end faces; _ _

wherein each sa1d side face is pierced by a plurality of fastener clearance
holes arranged in two straight rows, each extending longitudinally of a
respective one of said margins, wherein the holes in _each row in said side face
have a constant cer.:lt.re' to centre pitch distance, wherein the distance from the
centre of each end hole in.each row of holes in said side face to a respectively
adjacent end face of the component is substantially one half of said pitch
distance, wherein the distance from the centre line of each row of holes in said
side face to a respectively adjacent edge face of the component is substantially
one half of said pitch distance, and wherein the ce_ntre lines of the rows of holes
in said side face ai'e separated by a distance ,substé_ntially eqﬁél to a whole
number multiple of said pitch distance; _ o |

wherein each said edge face is pierced by a plurality of fastener clearance
holes arranged in a stralght row extending longltudmally of said each edge face,
wherein the centre to centre distance between the holes in the row in said each
edge face equals said pitch distance, wherein the distance from the centre of
each end hole in the' row of holes in said each edge face to a respectively
adjacent end face of the component is substantially one half of said pitch
distance, and wherein the distance from the centre line of the row of holes in
said each edge face to the side face of the component is substantially one half of
said pitch distance; and _

wherein each end face is pierced by at least two fastener clearance holes,
wherein the distance from the centre of each of said at least two holes in each
end face to said side face is substantially one half of said pitch distance and

wherein the distance from the centre of each of said at least two holes in each

R N
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end face to a respec.tiv%:fgﬁadjacent edge face is substéﬁﬁgl]y one half of said

pitch distance.

2. A structural component according to claim' 1 comprising two
identical, elongated angle sectioned elements, each comprising a side flange and
an edge flange, two end plates, each extending from an end of one angle
sectioned element to a corresponding end of the other angle sectioned element
and a plurality of discrete and spaced apart spacers extending between and
welded to co-planar side flanges of the two angle sectioned elements, whereby
the two angle sectioned elements are held rigidly together in a parallel, spaced
apart configuration, wherein each side flange constitutes a margin of said side
face of the component, wherein each edge flange constitutes an edge face of the

component, and wherein said end plates constitute the end faces of the

component.

3. A structural component according to claim 2 wherein each spacer
is a plate.

4. A structural component according to claim 2 wherein at least one

of said spacers is T-sectioned.

5. A structural component according to claim 2 wherein at least one

of said spacers is angle sectioned.

6. A fabricated structural component, having six substantially planar
faces corresponding to the sides of an elogated rectangular prism, comprising
two single components, each according to any one of the preceding Claims,
united as a dual component by a plurality of discrete, spaced apart spacer
means, such that corresponding edge faces of the two single components are

spaced apart and co-planar, and wherein the spacer means are such that the
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distance between the centre lines of the rows of holes in each pair of

corresponding edge faces is @ whole number multiple of said pitch distance.

7. A fabricated structural componént according to claim 6 wherein

said spacer means further comprise at least one internal cross brace.

8. - A structural component according to claim 6 wherein the end
faces of the single components at corresponding ends thereof are merged into a

single end face at each end of the dual component.

-

A



