
WO 03/017000 08/02/2006  PCT/US02/23090 A METHOD OF SUBSTRATE PROCESSING
AND PHOTORESIST EXPOSURE 5 BACKGROUND OF THE INVENTION 1). Field of the
Invention This invention relates generally, to a method of substrate
processing and,  .more specifically, to a method of photoresist exposure.
2). Discussion of Related Art Integrated circuits are manufactured on
silicon and other semiconductor 10. substrates often in. the fora} of
wafers. A wafer is obtained by drawing a silicon ingot from liquid silicon
and then sawing the ingot into many wafers. Various  layers are then formed
on the wafer followed by a photoresist layer. A mask  having openings
therein is then located over the photoresist layer and a light  source is
located over the mask. so that light shines through the openings onto 15
selected areas of the photoresist layer. These selected areas change
chemical  composition so that. they are subsequently selectively etched
over areas of the  photoresist layer that are not exposed to the light. The
photoresist layer is then  used as a mask to etch. layers below the
photoresist layer. A cutting edge of a wire used for sawing the wafers
makes a series of 20 alternating raised and recessed formations on each
wafer. The formations extend  in a direction of the cutting edge and are
spaced from one another. in a. direction in 08/02/2006 WO 03/017006
PCT/US02/23090 which the saw progresses through the wafer. These formations
are reflected on  



the photoresist layer. The light source emanates a bundle of light which is
wider  than it is long, and, along its width, crosses over many of the
formations at a  given moment. The light has a uniform focal length across
its width, usually  about halfway between peaks of the raised formations
and lower points of the  recessed formations. The light is thus out of
focus at the peaks and lower points,  resulting in inaccurate exposure of
the photoresist layer. Inaccurate exposure of  the photoresist layer
results in inaccurate dimensions of formations etched in  layers below the
photoresist layer. Figure 6a is a cross-sectional side view of the wafer.
Figure 6b is a cross-sectional side view of Detail A on Figure 6a. The
invention is further described by way of example with reference to the  15
accompanying drawings wherein: Figure 1 is a perspective. view of a
semiconductor ingot. Figure 2 is .a cross-sectional end view of the ingot
as it rests in a wire saw  machine. Figure. 3 is a view similar to Figure 2
in enlarged detail while the ingot is  20 being sawed.. Figure 4 is side
view of the ingot as it rests in the wire saw. Figure 5 is perspective view
of the wafer after being cut from the ingot. 2 08/02/2006 WO 03/017006
PCT/US02/23090 Figure 7a is a view similar to Figure. 6a in enlarged
detail. Figure 7b is a cross-sectional side view of the wafer and a
selected layer  thereon. Figure 7c is a crass-sectional side view of the
wafer, selected layer, and  5 photoresist layer formed on the selected
layer. 



Figure. 8a is a plan view of the wafer, a mask, reticle field, and dynamic
focus area. Figure 8b is a view similar to Figure 2 after rotation of the
wafer. Figure 9 is an exploded plan view of the mask, reticle field, and
dynamic  10 focus area. Figure 10 is .a perspective side view of the mask
over the substrate. Figure. Ila is a cross-sectional side view of the wafer
just before the selected  Figure 11b is a view similar to Figure 11a after
the selected areas have been  15 exposed. Figure 12 is a plan view of the
wafer, .the mask, reticle field, and dynamic  focus area. Figure 13a is. a
cross-sectional. side view of the wafer after the photoresist of areas have
been exposed. 20 Figure 13b is a view similar to Figure 13a after the
selected layer has been  etched. Figure 13c is a view similar to Figure 13b
after the remainder of the  photoresist has been removed. the selected
areas has been removed. 3 08/02/2006 WO 03/017000, PCT/US02123090 Figure
13d is a view similar to Figure 13c after the aluminum layer has  been
added. Figure 13e is a view similar to Figure 13d after the aluminum layer
has  been etched. DETAILED DESCRIPTION OF THE INVENTION 



A method is described for improving the exposure focus for modern  steppers
used in the lithography of semiconductor substrates such as wafers. A 10
wafer is sawed from a semiconductor ingot in a particular direction
relative to a reference point on the ingot. As a result of the sawing, a
series of raised and  recessed formations . manifest on the surface of the
wafer. After various Iayers have been added to the wafer and the
photoresist layer is ready to be removed, the wafer is aligned with the
stepper so that a dynamic focus area of the stepper is 15 aligned with the
formations and/or the sawing direction. Such alignment improves the
critical dimension control and reduces variability in printing small
geometry features during lithography, resulting in higher yields. Referring
firstly to Figure 1, a monocrystalline silicon ingot 20 is illustrated. The
ingot 20 is cylindrical with a radius 22, a length along a central axis 24,
two 20 end sections 26, and a notch groove 28. The central axis 24 is a
multiple of the  . radius 22. The end sections 26 taper to the central axis
24. A straight notch groove Z8 is created parallel to the central axis 24
on a surface of the ingot 20 from  one end. section 26 to the other. The
notch groove 28, in cross-section transversely 4 08/02/2006 WO 03/017006
PCT/US02/23090 through the central axis 24, has is "V-shaped" with a tip
pointing at the central  axis 24. Figure 2 illustrates the ingot 20 resting
inside a wire saw machine 30. The  wire saw machine 30 includes a jig 32,
an upper spindle 34, a lower spindle 36, 5 and a saw wire 38. Although not
shown, it should be understood that wire saws  continonly have more than
one wire so that many substrates may be sawed at the  same time.. The jig
32 is "V-shaped" with a tip pointing downwards. The upper  spindle 34 is
located directly above the-lower spindle 36 at a distance greater than  



twice the radius 22 of the ingot 20. The saw wire 38 includes a cutting
edge 40 10 extending in an edge direction 42 and is located over and
tensioned vertically  between the upper spindle 34 and the lower spindle
36. Both spindles and the saw wire:38 are movable in unison relative to the
jig 32 horizontally and in a  direction parallel to the central axis 24.
The ingot 20 rests inside the concave portion of the V-shaped jig 32. A
line 44 can be drawn from the notch groove 28  15 to the central axis 24 of
the ingot 20. At first, there is an original angle 46 between the line 44
and a vertical reference line 48 from the central axis 24. The vertical
distance between the central axis 24 and both the upper spindle 34 and
lower  spindle 36 is at all times at. least the radius 22 of the ingot 20.
An operator then  .rotates the ingot 20 clockwise about the central axis 24
in a sawing rotation 20 direction 49 so that the line 44 is vertical..
Figure 3 illustrates the ingot.20 being sawed. After the ingot 20 has been
rotated, the upper. spindle 34 and. lower spindle 36 are rotated clockwise
so that  the saw wire 38 at the cutting edge 40. is moved. vertically
downwards. Both 5 08/02/2006 WO 03/017006 PCT/US02/23090 spindles are moved
toward the jig 32 in a sawing direction 50, with a sawing  angle 51 between
the sawing direction and the line, perpendicular to the cutting  edge 40,
perpendicular to the central axis 24, and perpendicular to the line 44,
from left to right on the paper. As the spindles are moved, the cutting
edge 40 5 cuts through the ingot 20 intersecting the notch groove 28.
Figure 4 illustrates the ingot 20 being moved after it is sawed. After the
cutting edge 40 cuts. entirely through the ingot 20, the upper spindle 34
and lower spindle 36 return to positions shown in Figure 2. An operator
then moves the jig  32 along the central axis 24 so the sawing process
indicated in Figure 3 may be  



10 repeated. Figure 5 illustrates a wafer 52 after being sawed from the
ingot 20 in the  previous figure.- The wafer 52 has a wafer upper surface
54, a thickness 56, a  notch 58, and the same radius 24 as the ingot 20.
The thickness 56 is typically 750  microns. The notch 58 extends the entire
thickness 56 and appears on an edge 60 15 of the wafer 52 due to the notch
groove 28 on the ingot 20. The sawing direction  50 is left to right on the
paper. Referring to Figure 6a in combination with Figure 5, a series of
raised and  recessed nanotopologic formations 62 are formed on the wafer
upper surface 54  when the wafer 52 is sawed. The nanotopologic formations
62 have heights 64 of  20 between 10 and 100 nanometers and peak-to-peak
distances 66 of 2 to 10 millimeters. The peak-to-peak distances 48 extend
in a distance direction 68 along  the sawing direction 50. The widths of
these formations extend to the end of the  substrate in a wave direction 70
parallel to the edge direction 42. Although not 6 08/02/2006 WO 03/0]7006
PCT/US02/23010 shown, it should be understood that other formations, some
larger and some  smaller than the nanotopologic formations are also present
on the surface of the  wafer and do contribute to the problem this
invention is solving. Figure 6b, a  cross sectional side view of Detail A
on Figure 6a, illustrates some of the smaller 5 formations 71 referred to
collectively as "roughness." It should also be  understood that the wafer,
after it is sawed, undergoes a series of grinding and  polishing processes
which do eliminate some, but not all, of the raised and  recessed
formations. Figure 7a illustrates in enlarged detail the wafer 52 with no
layers on it.  10 The nanotopologic formations 62 are visible on the wafer
upper surface 54. As  



illustrated in 7b, a selected layer 72 is formed on the wafer. Although not
shown, it should be understood that. the selected layer 72 in fact includes
many layers  located on one another. A selected upper surface 74 of the
selected layer 72 has  formations that reflect the formations on the wafer
upper surface 54. As 15 illustrated in Figure 7c, a photoresist layer 76 is
then formed on the selected layer  54. A photoresist upper surface .78 of
the photoresist layer 76 has formations that  reflect the formations on the
selected upper surface 74. These formations have  dimensions similar to
those on the wafer upper surface 54. Figure 8a in combination with Figure 9
illustrates the structure of Figure 7c  20 together with a mask 80 and
electromagnetic radiation source, as indicated by the  reticle field S2 and
dynamic focus area 84, have been place over the wafer 52. The  mask 80 and
the reticle field 82 are.both square and approximately the same size  with
sides approximately 20 millimeters. The dynamic focus area 84 is
essentially 7  08/02/2006 WO 03/017006 PCT/US02/23090 a bundle of optical
light, from the electromagnetic radiation source, with a length  S6
extending in a length direction 88 and a width 90 extending in a width
direction 92 perpendicular to the length direction 88. The width 90 of the
bundle  is a multiple of the length 86. The width 90 of the bundle is
approximately the 5 same as the length of one side of the reticle field 82.
The length 86 of the bundle is  approximately 2 micrometers. Figure Sa in
combination with Figure 9 illustrates the original orientation of  the
wafer 52 under the reticle field 82. There is .a stepper angle 94 between
the  width direction 92 and the line 44. The operator rotates the wafer 52
10 counterclockwise about the central axis 24 in a stepper rotation
direction 95 so  



that the stepper angle 94 is zero. Figure 8b illustrates the wafer 52 after
being rotated. The light source is  aligned with the wafer 52 so that the
width. direction 92 is parallel to the wave  direction 70, and the length
direction 88 is parallel to the distance direction 68. 15 Figure 8a
illustrates the wafer 52 with an initial stepper angle 94 of approximately
30 being rotated counterclockwise until the stepper angle 94 is 0, the
width  direction 92 is parallel to the line 44, and the length direction 88
is parallel to the  sawing direction 50, as illustrated in Figure 8b.
Figure 9 illustrates the mask 80, the reticle field 82, and the dynamic
focus  20 area 84 in more detail. The mask 80 has openings 96 therein
through which light  from the light source propogates. The widths of the
openings 96 are between .13  and 2 microns depending on the dimensions of
desired features on the wafer 52.  Although not shown, it should. be
understood that the openings 96 cover the 8 WO 03/017006 08/02/2006
PCT/US02/23090 entire mask 80. The dynamic focus area 84 is scanned in a
scanning direction 98  parallel to the length direction 88, distance
direction 68, and sawing direction 50.  The scan extends to cover the
entire reticle field 82 Figure 10 illustrates the mask. 80 located over the
wafer 52 as light  5 (electromagnetic radiation) from the light source
propagates through the 10 areas 100 will: be in focus when it reaches the
photoresist layer 76, resulting in openings 96. Because of the alignment of
the dynamic focus area 84 with the  formations on the wafer 52,
particularly the nanotopology of the wafer 52,  selected areas 100 of the
photoresist layer 76 being exposed by the light  propagating through
openings 96, at any given, time, are approximately the same  



height. The light source can focus light to a single particular depth at
any given  time. Therefore, a greatly increased portion of the light
exposing the selected accurate exposure of the photoresist layer 76.
Accurate exposure of the  photoresist layer 76 results in accurate
dimensions of the selected areas 100 to 15 match the dimensions of the
openings 96. This results in accurate exposure of  formations etched in
layers below the photoresist layer 76 and thus higher yields.  Figure lla
illustrates the wafer 52 with the selected layer 72 and photoresist layer
76 before exposure of the selected areas 100 to light. Figure 11b
illustrates the wafer 52 after exposure of the selected areas 100  20 to
light. The composition of the selected areas 100 has changed. Figure 12
illustrates the configuration similar to that in Figure 7. After the
dynamic focus area 84 has been scanned across the entire reticle field 82,
the light  source moves relative to the wafer 52 causing the reticle field
82 to move so that it 9 WO 03101700E 08/02/2006  PCT/US02/23090 is located
over a region of the wafer 52 where the selected areas 100 have not be
exposed. Figure 12 illustrates the reticle field 82 moving approximately 2D
millimeters in- a direction parallel to the sawing direction 50, lef t to
right on the  page. After the reticle field 82 has been repositioned, the
process depicted in  Figures 9 to 11 is repeated. The process depicted in
Figures 9 to 12 is repeated  until the all of the selected areas 100 on the
wafer 52 have been exposed. Figure 13a illustrates the wafer 52 after the
mask 80 and the light source have been removed. The selected areas 100 have
been etched to reveal the  selected layer 72 below. The remainder of the
photoresist layer 76, all but the 10 selected areas 100, has not been
substantially affected. Figure 13b illustrates the wafer 52 after the
selected layer 72 has been  



etched. The selected layer 72 is etched to a selected etch depth 102. This
etching  process only affects the selected layer 72. The remainder of the
photoresist layer  76 has not been substantially affected. 15 Figure 13c
illustrates the wafer 52 after the remainder of the photoresist  layer 76
has been removed. The photoresist layer 76 has been completely  removed
from the wafer 52. The only features now present on the selected layer  72
are trenches 104 of the selected etch depth 102. Figure 13d illustrates the
wafer 52 after an aluminum layer 106 has been  20 added on top of the
selected layer 72. The aluminum layer 106 is at least deep  enough to
completely fill in the trenches 104. Figure 13e illustrates the wafer 52
after the aluminum layer 106 has been polished. Aluminum components now lay
in the trenches 104 only.  10 WO 03/017006 08/02/2006  PCT/US02/23090 While
certain exemplary embodiments have been described and shown in  the
accompanying drawings, it is to be understood that such embodiments are
merely illustrative and not restrictive of the current invention, and that
this  invention is not restricted to the specific constructions and
arrangements shown 5 and described since modifications may occur to those
ordinarily skilled in the art. 11. 8.2.2006 What is claimed: .1..A method
of patterning a photoresist layer comprising: forming a selected layer over
a semiconductor substrate, the selected layer having a plurality of
alternating  raised and recessed selected formations reflected on an upper
surface thereof due to alternating raised and  recessed substrate
formations on an upper surface of .the substrate; 



forming a photoresist layer over the selected layer, the photoresist layer
having a plurality of raised and  recessed photoresist formations reflected
on an upper surface thereof due to the selected formations on the  upper
surface of the selected layer, peaks of successive raised photoresist
formations being separated by a  distance extending in a distance direction
and each raised formation having a width extending in a wave  direction
transverse to the distance direction, the width being a multiple of the
distance; locating a mask over the photoresist layer, the mask having a
plurality of openings; and positioning an electromagnetic radiation source.
over the mask, the electromagnetic radiation source  emanating a bundle of
electromagnetic radiation having a length and a width transverse to the
length, the  width being a multiple of the length, the electromagnetic
radiation source being aligned with. the substrate  so that the length of
the bundle of electromagnetic radiation extends in a length direction which
is substantially parallel to the distance direction, the electromagnetic
radiation propagating through the  openings in the mask onto selected areas
of the photoresist layer so as to change the material of the  selected
areas into a material which can be selectively etched over a remainder of
the photoresist layer. 2. The method of claim 1 further comprising: sawing
the substrate from an ingot prior to forming the selected layer, the ingot
being sawed in a sawing  direction with a sawing angle between the sawing
direction and a line between a central axis of the ingot  and a reference
point on the ingot located distant from the central axis of the ingot, the
substrate having, as  a result of the sawing, a plurality of alternating
raised and recessed substrate formations reflected on an  upper surface
thereof. 3. The method of claim 2 further comprising: rotating the ingot
prior to sawing so that the substrate is sawed in a preselected sawing
direction with a  preselected sawing angle between the preselected sawing
direction and the line. 4. The method of claim 2 wherein the reference
point located distant from the central axis of the ingot is a  first.
formation which is engageable by a second formation to rotate the ingot
about it's central axis. 5. The method of claim 2 wherein the reference
point located distant from the central axis of the ingot is a  notch. 6.
The method of claim I further comprising:  removing the mask; and 



selectively etching the selected areas over the remainder of the
photoresist layer.  7. The method of claim I wherein the substrate is
silicon. .8. The method of claim 1 wherein the selected layer is a
dielectric material.  9. The method of claim I wherein there is a plurality
selected layers. 12 8.2.2006 10. The method of claim 1 wherein the raised
and recessed formations include nanotopologic formations  with heights of
approximately 10 to 100 nanometers, distances between successive peaks.of
raised,  formations of approximately 2 to 10 millimeters, and widths, each
extending to an edge of the substrate. 11. The method of claim 1 wherein
the bundle of electromagnetic radiation is moved relative to the substrate
in a scanning direction which is substantially parallel to the distance
direction and substantially  parallel to the length direction. 12. The
method of claim I wherein the electromagnetic radiation source is an
optical light source. 13. The method of claim 1 wherein the width of the
bundle of electromagnetic radiation is at least one  hundred times its
length. 14. The method of claim 1 wherein the width of the bundle of
electromagnetic radiation is at least one  thousand times its length. 15.
The method of claim I wherein the bundle of electromagnetic radiation has a
length of approximately 2  micrometers and a width of 20 millimeters. 16. A
method comprising: sawing a substrate from a semiconductor ingot, the ingot
being sawed in a sawing direction with a sawing  angle between the sawing
direction and a line between a central axis of the ingot and a reference
point on  the ingot located distant from the central axis of the ingot;
forming a selected layer over the substrate; forming a photoresist layer of
a material over the selected layer; locating a mask over the photoresist
layer, the mask having a plurality of openings therein; and  positioning an
electromagnetic radiation source over the mask, the electromagnetic
radiation source  emanating a bundle of electromagnetic radiation having a
length and a width transverse to the length, the  



width being a multiple of the length, the electromagnetic radiation source
being aligned with the substrate  so that the length of the bundle of
electromagnetic radiation extends in a length direction with a scanning .
angle between the length direction and the line, the scanning angle being
substantially equal to the sawing  angle, the electromagnetic radiation
propagating through the openings in the mask onto selected areas of  the
photoresist layer so as to change the material of the selected areas into a
material which can be  selectively etched over a remainder of the
photoresist layer. 17. The method of claim 16 wherein the ingot is sawed
with a wire saw. 18. The method of claim 16 wherein the ingot is sawed in a
direction which is substantially perpendicular to  the central axis of the
ingot. 19. The method of claim 16 further comprising: rotating the ingot
about the central axis thereof prior to sawing the ingot.  20. A method of
patterning a photoresist layer comprising: moving a saw blade through a
semiconductor ingot to saw a substrate from the ingot, the saw blade having
a cutting edge extending relative to the substrate in an edge direction; .
13 8.2.2006 forming a selected layer over the substrate; forming a
photoresist layer of a material over the selected layer; locating a mask
having a plurality of openings over the photoresist layer; and positioning
an electromagnetic radiation source over the mask emanating a bundle of
electromagnetic  radiation having a length and a width transverse to the
length, the width being a multiple of the length, the  electromagnetic
radiation source being aligned with the substrate so that the length of the
bundle of  electromagnetic radiation extends in a length direction
substantially perpendicular to the edge direction, the  electromagnetic
radiation propagating through the openings in the mask onto selected areas
of the  photoresist layer. 21. The method of claim 20 wherein the ingot is
sawed with a wire saw. 22. The method of claim 20 wherein the ingot is
sawed in a direction which is substantially perpendicular to  a central
axis of the ingot. 



23. The method of claim 20 further comprising: rotating the ingot about a
central axis thereof prior to sawing the ingot.  24. A method comprising:
rotating a semiconductor ingot about a central axis; sawing a substrate
from the semiconductor ingot, the ingot being sawed in a sawing direction
with a sawing  angle between the sawing direction and a line between the
central axis of the ingot and a reference point on  the ingot located
distant from the central axis of the ingot, the substrate having, as a
result of the sawing, a  plurality of alternating raised and recessed
substrate formations reflected on an upper surface thereof;  forming a
selected layer over the substrate, the selected layer having.a plurality of
alternating raised and  recessed formations reflected on an upper surface
thereof due to the substrate formations on the upper  surface of the
substrate; forming a photoresist layer of a material over the selected
layer, the photoresist layer having a plurality of  alternating raised and
recessed formations reflected on an upper surface thereof due to the
formations on  the upper surface of the selected layer, peaks of successive
raised photoresist formations being separated .  by a distance extending in
a distance direction and each raised formation having a width extending in
a  wave direction transverse to the distance direction, the width being a
multiple of the distance; rotating the substrate about the central axis;
locating a mask over the photoresist layer, the mask having a plurality of
openings therein;  positioning an electromagnetic radiation source over the
mask, the electromagnetic radiation source  emanating a bundle of
electromagnetic radiation having a length and a width transverse to the
length, the  width being a multiple of the length, the electromagnetic
radiation source being aligned with the substrate  so that the length of
the bundle of electromagnetic. radiation extends in a length direction with
a scanning.  angle between the length direction and the line, the scanning
angle being substantially equal to the sawing  angle, the length direction
being substantially parallel to the distance direction, the electromagnetic
radiation propagating through the openings in the mask onto selected areas
of the photoresist layer so as to  change the material of the selected
areas into a material which can be selectively etched over a remainder 14
8.2.2006 



of the photoresist layer;  removing the mask; and selectively etching the
selected areas over the remainder of the photoresist layer.  25. The method
of claim 24 wherein: a plurality of semiconductor ingots are rotated about
the central axes thereof; a plurality of substrates are sawed from the
plurality of semiconductor ingots, the plurality of semiconductor  ingots
being sawed in a sawing direction with a sawing angle between the sawing
direction and a line  between the central axes of the plurality of ingots
and a reference point located on the ingot distant from the  central axes
of the plurality of ingots, the plurality of substrates having, as a result
of the sawing, a plurality  of alternating raised and recessed substrate
formations reflected on the upper surfaces thereof; a plurality of selected
layers are formed over the plurality of substrates, the plurality of
selected layers  having a plurality of alternating raised and recessed
formations reflected on the upper surfaces thereof due  to the formations
on the upper surfaces of the plurality of substrates; a plurality of
photoresist layers of a material are formed over the plurality of selected
layers, the plurality of  photoresist layers having a plurality of
alternating raised and recessed formations reflected on the upper  surfaces
thereof due to the formations on the upper surfaces of the plurality of
selected layers, peaks of  successive raised formations being separated by
a distance extending in a distance direction and each  raised formation
having a width extending in a wave direction transverse to the distance
direction, the width  being a multiple of the distance; the plurality of
substrates are rotated about the central axes; a plurality of masks are
located over the plurality of photoresist layers, the plurality of masks
having a  plurality of openings therein; a plurality of electromagnetic
radiation sources are positioned over the plurality of masks, the plurality
of  electromagnetic radiation sources. emanating a plurality of bundles of
electromagnetic radiation having a  length and a width transverse to the
length, the width being a multiple of the length, the plurality of
electromagnetic radiation sources being aligned with the plurality of
substrates so that the length of the  plurality of bundles of
electromagnetic radiation extends in a length direction with a scanning
angle between  the length direction and the line, the scanning angle being
substantially equal to the sawing angle, the  



length direction being substantially parallel to the distance direction,
the electromagnetic radiation  propagating through the openings in the
plurality of masks onto a plurality of selected areas of the plurality  of
photoresist layers so as to change the material of the selected areas into
a material which can be  selectively etched over a remainder of the
photoresist layer; the plurality of masks are removed; and the plurality of
selected areas are selectively etched over the remainder of the plurality
of photoresist layers.  26. The. method of claim 24 wherein the raised and
recessed formations include nanotopologic formations  with heights of
approximately 10 to 100 nanometers and distances between successive peaks
of raised  formations of approximately 2 to 10 millimeters: 27. The method
of claim 24 wherein the bundle of electromagnetic radiation is moved
relative to the  substrate in a scanning direction which is substantially
parallel to the distance direction and substantially  parallel to the
length direction. 15 8.2.2006 28. The method of claim 24 wherein the
electromagnetic radiation source is an optical light source. 16 


