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(57) ABSTRACT 

A system and a method for illuminating spatial light modu 
lator, Where all the pixels of the SLM are illuminated 
symmetrically With respect to the optical axis, thus reducing 
the crosstalk problem. The system includes a linear array of 
light sources for generating a plurality of light beams, a 
linear array of microlenses, each of the microlenses receiv 
ing light from a corresponding light source of the array of 
light sources, an optical element for receiving light from the 
array of microlenses and for redirecting it and a spatial light 
modulator including an array of pixels for modulating the 
light. The distance betWeen the array of microlenses and the 
optical element is such that all the pixels of the SLM are 
illuminated symmetrically With respect to the optical axis of 
the optical element. 
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METHOD AND SYSTEM FOR ILLUMINATION 
USING LASER DIODE BAR AND MICROLENSES 

ARRAY OF SAME PITCH 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to optical 
systems and more particularly relates to an optical system 
for illuminating a spatial light modulator (SLM). 

GROUND OF THE INVENTION 

[0002] Optical printing head systems are knoWn in the art 
and are currently being used in a variety of applications. One 
Way of constructing optical printing head systems is by 
using one or more high poWer laser diode bars (LDB) or 
laser diode arrays (LDA). 

[0003] Laser diode bars (LDB) are used as light sources in 
imaging systems, like thermal recording systems. The emit 
ters of the laser diode bar are all operated simultaneously in 
a continuous operation mode, thus the LDB can not be 
modulated. In order to produce the light modulation needed 
for creating a desired image, the light beams emitting from 
the laser diode bar can be transmitted to a multichannel 
spatial light modulator (SLM), Which modulates the light 
according to the image information. 

[0004] In a regular operation mode, the light emitting from 
the emitters of the LDB reaches many of the piXels of the 
SLM. In this Way redundancy is built in the system, in the 
sense that if one of the emitters of the LDB fails to Work, the 
system Will still operate properly. 

[0005] Aconventional art spatial light modulator system is 
described in US. Pat. No. 5,521,748 and shoWn in FIG. 1. 
Referring to FIG. 1, the system employs a laser diode bar 10 
in conjunction With a microlenses lenslet 12, the microlenses 
of the lenslet 12 having the same spacing as the emitters of 
the LDB 10. The light from the emitters of the LDB 10 
passes through the lenslet 12 and a ?eld lens 14, Which is 
used to focus the respective light beams on a modulator 16. 
The light beams, after passing through elements of the 
modulator area 16, are imaged by imaging optics 18 onto the 
?lm plane 20. 

[0006] US. Pat. No. 5,517,359 provides a spatial light 
modulator system Wherein the microlenses have a pitch 
Which is less than but substantially equal to the pitch of the 
emitters of the LDB, as shoWn in FIG. 2. A laser diode 21 
emits a light beam 22 Which is collimated in the vertical 
dimension by a cylindrical lens 23. A second microlens 24 
is a linear array of cylindrical lenslets aligned With the 
emitters of the laser diode. The light from the lenslets of 
microlens 24 is collimated by cylindrical lens 25 and imaged 
on a line of linear light valve 26. A polariZer prism 27 
transmits the light of horiZontal polariZation and re?ects the 
light 31 Whose polariZation Was changed by passing through 
activated PLZT (lead-lanthanum Zirconate titanate ceramic) 
cells, that are used as the linear light valve 26. An imaging 
lens 28 images light valve 26 onto heat sensitive (or light 
sensitive) material 29, forming an image 30. 

[0007] Spatial Light Modulators may be of various types. 
Some SLMs operate in a re?ective mode, using an array of 
micromirrors (for example, the Deformable Mirror Device 
from TeXas Instruments incorporated of TeXas US), or use 
deformable membranes re?ective elements, like those of 
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Optron Systems, Inc. Bedford, Mass. USA. and Silicon 
Light Machines, Inc. Sunnyvale, Calif. USA. Other SLMs 
are based on polariZation rotation, like Liquid Crystal Dis 
play (LCD) devices. 

[0008] Other knoWn SLMs are based on electro-optics 
devices like PLZT. Electro-optical materials, like PLZT or 
KPT (potassium titanyl phosphate crystal), are used to 
modulate the light. The operation is based on the modi?ca 
tion of the polariZation state of the light When it passes 
through the crystal, While an electric ?eld is applied to the 
crystal. These devices have the advantage of having a very 
fast response time, since small siZe devices have small 
capacitance and can easily sWitch polariZation state for 
modulation in 1 ns or even faster. These modulators can be 

built in arrays (as in US. Pat. No. 5,521,748 mentioned 
above). 
[0009] A major problem that eXists in illumination sys 
tems employing an SLM is crosstalk betWeen adjacent 
channels of light, Which occurs if the SLM is not properly 
illuminated. This Will take place, for eXample, if light 
entering a certain piXel of the SLM leaves the SLM through 
another piXel. Obviously, crosstalk results in a blurry and 
inaccurate image. 

[0010] FIG. 3A is a schematic illustration of a light beam 
reaching a piXel 32 located at the middle of an SLM 33 in 
a conventional art system. The interaction length L of the 
piXel 32 is chosen such that a light beam enters the SLM 
through the piXel 32 and eXits through the same piXel 32. In 
this Way, no crosstalk occurs betWeen the channels. 

[0011] FIG. 3B is a schematic illustration of a light beam 
reaching a piXel 34 located close to the edge of an SLM 33, 
in a conventional art system. A light beam 37 having the 
same divergence as in FIG. 3A is shoWn, the light beam 37 
having an aXis 35 at an angle 0t With respect to the optical 
aXis 36. It can be seen that the upper ray 37 depicting the 
light beam enters the piXel 34 through a neighboring piXel 
38, and leaves the piXel 34 through the neighboring piXel 39. 
This is an eXample of crosstalk. 

[0012] In both conventional art patents described above, 
no optimiZation of the divergence of the light beams reach 
ing the piXels of the SLM is performed. In particular, the 
angles of the light beams reaching the piXels at the edges of 
the SLM are larger than the angles of the light beams 
reaching the piXels at the center of the SLM, thus increasing 
the possibility of crosstalk betWeen adjacent channels of 
light. 

[0013] Apossible knoWn Way to solve the crosstalk prob 
lem is by narroWing the depth of the SLM, thus shortening 
the path of the light beam through the SLM and decreasing 
the possibility of crosstalk to occur. 

[0014] The main disadvantage of this solution is that by 
shortening the path of the light beam through the SLM, the 
voltage Which is needed in order to modulate the light by 
using the electro-optic effect increases. This is because the 
electro-optic effect is proportional to the product of the 
distance the light beam passes through the medium and the 
voltage used. Therefore, a decrease in the distance requires 
an increase in the voltage. 

[0015] This disadvantage becomes a major barrier in illu 
mination systems that require a substantial interaction length 
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between the medium and the light to produce the modulation 
effect. For example, in an illumination system employing an 
PLZT SLM, an interaction length of about 200” is required 
betWeen the crystal and the light in order to produce the 
modulation effect at voltages on the order of 50V to 80V. 
Shortening the path of the light in order to prevent crosstalk 
from occurring Will substantially limit the modulation rate. 

SUMMARY OF THE INVENTION 

[0016] The object of the present invention is to provide a 
system and a method for illuminating a spatial light modu 
lator, that reduces the crosstalk betWeen adjacent channels, 
by reducing the divergence of the illumination of the SLM. 
The present invention is to be used preferably in conjunction 
With SLMs requiring long interaction length. 

[0017] There is thus provided in accordance With a pre 
ferred embodiment of the present invention, a system 
including a linear array of light sources for generating a 
plurality of light beams, a linear array of microlenses, each 
of the microlenses receiving light from a corresponding light 
source of the array of light sources, an optical element for 
receiving light from the array of microlenses and for redi 
recting it and a spatial light modulator including an array of 
pixels for modulating the light. The distance betWeen the 
array of microlenses and the optical element is such that all 
the pixels of the SLM are illuminated symmetrically With 
respect to the optical axis of the optical element. 

[0018] Moreover, in accordance With a preferred embodi 
ment of the present invention, the distance between the array 
of microlenses and the optical element is set according to the 
equation: 

D 

[0019] Wherein D represents the distance betWeen the 
array of microlenses and the optical element, f1 represents 
the focal length of each of the microlenses, HSLM represents 
the height of the spatial light modulator and E represents the 
siZe of each of the light sources. 

[0020] Still further, in accordance With a preferred 
embodiment of the present invention, each of the micro 
lenses is positioned such that its corresponding light source 
lies on its focal plane. 

[0021] Additionally, in accordance With a preferred 
embodiment of the present invention, each of the micro 
lenses is positioned on the plane Where light beams from 
adjacent light sources of the array of light sources ?rst 
intersect. Then, the distance betWeen the array of micro 
lenses and the optical element is set according to the 
equation: 

Dz 
2*NABAR 

[0022] Wherein D represents the distance betWeen the 
array of microlenses and the optical element, P represents 
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the pitch of the array of light sources, E represents the siZe 
of each of the light sources, HSLM represents the height of 
the spatial light modulator and NAB AR represents the 
numerical aperture emitted by each of the light sources. 

[0023] There is also provided in accordance With another 
preferred embodiment of the present invention a method of 
directing light from an array of light sources to a spatial light 
modulator including the steps of: 

[0024] transmitting light from each light source of the 
array of light sources through a corresponding microlens of 
an array of microlenses; and 

[0025] positioning each of the microlenses such that all the 
pixels of the spatial light modulator are illuminated sym 
metrically With respect to the optical axis of the optical 
element. 

[0026] The method of the invention may further include 
the step of positioning the array of microlenses at a distance 
from the optical element set according to the equation: 

[0027] Wherein D represents the distance betWeen the 
array of microlenses and the optical element, f1 represents 
the focal length of each of the microlenses, HSLM represents 
the height of the spatial light modulator and E represents the 
siZe of each of the light sources. 

[0028] Additionally, the method of the present invention 
may further include the step of positioning each of the 
microlenses such that its corresponding light source lies on 
its focal plane. 
[0029] Still further, in accordance With a preferred 
embodiment of the present invention, the method may 
include the step of positioning each of the microlenses on the 
plane Where light beams from adjacent light sources of the 
array of light sources ?rst intersect. Then, the method of the 
present invention may include the step of positioning the 
array of microlenses at a distance from the optical element 
set according to the equation: 

(91W 
2*NABAR 

[0030] Wherein D represents the distance betWeen the 
array of microlenses and the optical element, P represents 
the pitch of the array of light sources, E represents the siZe 
of each of the light sources, HSLM represents the height of 
the spatial light modulator and NAB AR represents the 
numerical aperture emitted by each of the light sources. 

[0031] The spatial light modulator may be an array of 
micromirrors, may include deformable membranes re?ec 
tive elements, may be based on polariZation rotation or may 
include electro-optic devices. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] The present invention is described With reference 
to the accompanying draWings, Wherein like reference 
numerals or characters indicate corresponding or like com 
ponents. In the draWings: 



US 2002/0033990 A1 

[0033] FIG. 1 is a schematic illustration of a conventional 
art illumination system using a laser diode bar and micro 
lenses With a pitch equal to the pitch of the emitters; 

[0034] FIG. 2 is a schematic illustration of a conventional 
art illumination system using a laser diode bar, and micro 
lenses With a pitch smaller than the pitch of the emitters; 

[0035] FIG. 3A is a schematic illustration of a light beam 
reaching the central piXel of an SLM, in a conventional art 
system; 

[0036] FIG. 3B is a schematic illustration of a light beam 
reaching a piXel at the edge of an SLM, in a conventional art 
system; 

[0037] FIG. 4 is a schematic illustration of a ray path from 
the LDB to the SLM in a conventional art system, similar to 
the system of FIG. 1; 

[0038] FIG. 5 is a schematic illustration of a ray path from 
the LDB to the SLM, according to a preferred embodiment 
of the present invention; 

[0039] FIG. 6 is a schematic illustration of a ray path from 
the LDB to the microlenses array, according to a preferred 
embodiment of the present invention; and 

[0040] FIG. 7 is a schematic illustration of the optical 
con?guration in a plane perpendicular to the junction of the 
LDB according to a preferred embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0041] The present invention provides a system and a 
method for illuminating a spatial light modulator, Where all 
the piXels of the SLM are illuminated symmetrically With 
respect to the optical aXis, thus reducing the crosstalk 
problem. The system includes a linear array of light sources 
for generating a plurality of light beams, a linear array of 
microlenses, each of the microlenses receiving light from a 
corresponding light source of the array of light sources, an 
optical element for receiving light from the array of micro 
lenses and for redirecting it and a spatial light modulator 
including an array of piXels for modulating the light. The 
distance betWeen the array of microlenses and the optical 
element is such that all the piXels of the SLM are illuminated 
symmetrically With respect to the optical aXis of the optical 
element. 

[0042] The present invention Will be described referring 
mainly to the optical con?guration in the plane of the 
junction of the laser diode bar. 

[0043] Reference is noW made to FIG. 4, Which is a 
schematic illustration of a ray path from an LDB 40 to an 
SLM 46 in a conventional art system. The emitters 41 of the 
LDB 40 are imaged on the SLM 46 by a microlenses array 
42 and the focusing lens 44. Each microlens 43 is positioned 
in front of one emitter 41 of LDB 40, and collects light only 
from that emitter 41. Each microlens 43 is positioned such 
that its focal point falls on its corresponding emitter 41, thus 
the best light collimation is achieved. Furthermore, the 
spacing betWeen microlenses 43 is equal to the pitch of LDB 
40, thus the beams leaving the various microlenses 43 are 
parallel to each other. 
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[0044] The focusing lens 44 is positioned after the micro 
lenses array 42. It is common to all the light beams emitted 
by the various emitters 41, and has a focal length f2 such that 
the combination of the microlenses array 42 and the focus 
ing lens 44 Will image each emitter 41 on the entire SLM 46. 

[0045] A generally cylindrical lens 58 is positioned 
betWeen the array 42 of microlenses 43 and focusing lens 44. 
This lens provides collimation of the light in the planes 
perpendicular to the junction of the LDB 40, as Will be 
explained beloW With reference to FIG. 7. The effect of lens 
58 is negligible on the ray path in the plane of the junction 
of the LDB 40. 

[0046] The result of this con?guration is that the central 
point of each emitter 41 is imaged on the center 47 of the 
SLM 46 (for eXample rays 50 and 52, Which are the rays 
emerging from the centers of the loWermost and uppermost 
emitters, respectively). Similarly, the upper edge points of 
each emitter 41 are imaged on a common point 49 at the 
edge of SLM 46 (for eXample rays 54 and 56, Which are the 
rays emerging from the uppermost edges of the uppermost 
and loWermost emitters, respectively). 

[0047] In a conventional art system, the light beams con 
verging toWards the edges of the SLM are not symmetrical 
With respect to the optical aXis 48 and only the light beams 
converging toWards the center of SLM 46 are symmetrical 
With respect to the optical aXis 48. 

[0048] It is assumed that the angles are small enough so 
that their values (in radians) are equal to their sine and 
tangent values . This assumption is based on the fact that the 
siZe E of an emitter 41 is of the order of tens of microns, the 
focal length f1 of the microlenses 43 is of the order of 
hundreds of microns, the distance D betWeen the micro 
lenses array 42 and the focusing lens 44 is of the order of 
hundreds of millimeters and the focal length f2 of the 
focussing lens 44 is also of the order of hundreds of 
millimeters. Additionally, it is assumed that the emitters 41 
are small compared to the Width of the LDB 40. 

[0049] The numerical aperture NA of a light beam When 
reaching the center of the SLM 46 can be described by the 
folloWing equation: 

HBAR (1) 
NA 2: 

Zfz 

[0050] Where HBar is the Width of the LDB 40. 

[0051] As mentioned above, in a conventional art system, 
the light beams converging toWards the edges of the SLM 
are not symmetrical With respect to the optical aXis 48. In 
general, the angles 61 and 62 shoWn in FIG. 4, Which are the 
angles betWeen rays 54 and 56 and the optical aXis 48, 
respectively, are not equal, although their mean value is 
equal to the NA, as Will be eXplained beloW. 

[0052] Reference is noW made to ray 54 depicting the 
upper edge of light beam 55. Ray 54 emerges from the upper 
edge of the uppermost emitter. The focal lengths f1 and f2 are 
such that each emitter 41 is magni?ed to the siZe of the SLM 
46. Therefore, ray 54 reaches the loWer edge of the SLM 46. 
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[0053] Based on simple geometrical considerations the 
following equation can be Written: 

H E D 
0A : BAR _ * (2) 

2 Zfl 

[0054] Where OA is the distance betWeen the point 
Where ray 54 hits the focusing lens 44 and the optical 
aXis 48. 

[0055] Based again on simple geometric considerations 
and on Equation (2) the folloWing equation is obtained: 

HSLM (3) 
2 ~HBAR E*D Hm, 

61: 

[0056] Where 61 is the angle betWeen ray 54 and the 
optical aXis 48 and HSLM is the height of the SLM 46. 

[0057] Reference is noW made to ray 56 depicting the 
loWer edge of light beam 55. Ray 56 emerges from the upper 
edge of the loWermost emitter. By similar geometrical 
considerations the folloWing equation can be Written: 

HEAR E*D (4) 
0B_ 2 + M 

[0058] Where OB is the distance betWeen the point 
Where ray 56 hits the focusing lens 44 and the optical 
aXis 48. 

[0059] Another equation that is obtained is: 

HSLM (5) 
2 ~HBAR E*D Hm, 

OB 

62: 

[0060] Where 62 iS the angle betWeen ray 56 and the 
optical aXis 48. 

[0061] Since the numerical aperture NA is equal to half the 
beam angle, the folloWing equation is obtained: 

6 +6 H 
NA: 1 2 z BAR (6) 

2 Zfz 

[0062] Comparing Equations (1) and (6) indicates that the 
numerical aperture (NA) of the illumination is equal at all 
positions across the SLM 46. 

[0063] As mentioned above, the light beams not reaching 
the center of the SLM 46, for eXample light beam 55 
depicted by rays 54 and 56, impinge the SLM 46 With an 
aXis Which is not parallel to the optical aXis 48, but rather at 
an angle 0 With respect to the optical aXis 48, Where: 
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0 2 

[0064] This is actually the reason that crosstalk occurs, as 
explained above With reference to FIG. 3B. 

[0065] Reference is noW made to FIGS. 5 and 6, Which 
are schematic illustrations of an illumination system accord 
ing to a preferred embodiment of the present invention. 
Elements of FIGS. 5 and 6 Which are similar to those of 
FIG. 4 have the same reference numerals. 

[0066] In the system of the preferred embodiment, the 
same microlenses array as in FIG. 4 is employed, and placed 
at a distance from the LDB 40 such that the emitters 41 lie 
on the focal plane of the microlenses 43. 

[0067] The distinction betWeen the system of the present 
invention and conventional art systems is that in the system 
of the present invention the distance D betWeen the micro 
lenses array 42 and the focusing lens 44 is determined such 
that the angles 61 and 62 are equal, and consequently 0 is 
equal to Zero (0=0). 

[0068] The value of D that ful?ls the condition of sym 
metric imaging all across the LDB 40 (meaning that angles 
61 and 62 are equal) is obtained by inserting Equation (3) and 
Equation (5) into the above equivalence (61=62) 

AM (8) 
7 E 

D 

[0069] In the preferred embodiment of the present inven 
tion, the microlenses 43 are positioned in the plane Where 
light beams emitted from tWo neighboring emitters 41 ?rst 
intersect (tWo such intersections are shoWn in FIG. 6 by 
reference numeral 45). Under this condition, the folloWing 
equation is obtained: 

CD (9) 
NABAR ~ I 

[0070] Where CD is the distance betWeen point C 
Which is at an edge of an emitter 41 and point D 
Which is a middle point betWeen the emitter 41 and 
a neighboring emitter and NAB AR is the numerical 
aperture emitted by each of the emitters 41. The 
distance CD represents half the distance betWeen tWo 
neighboring emitters all across the LDB 40. 

[0071] The folloWing equation is then obtained: 

P-E (10) 

[0072] Where P is the pitch of the LDB 40. 
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[0073] By inserting Equation (10) into Equation (8) the 
following equation can be obtained: 

Hm 
Dz i 

2*NABAR 

[0074] By adjusting the distance D betWeen the micro 
lenses array and the focusing lens to the values indicated 
above in Equation (8) or in Equation (11), the pixels of the 
SLM 46 are illuminated symmetrically all over the SLM 46, 
and the interaction length betWeen the SLM 46 and the light 
beams can be as long as alloWed by the divergence of the 
illumination beams at all the pixels, and the system Will 
operate at the loWest possible voltage. 

[0075] The optical con?guration in the plane perpendicu 
lar to the junction of the LDB 40 and that includes the optical 
aXis 48 is similar to that of conventional art illumination 
systems, and is brie?y described in FIG. 7. Elements in 
FIG. 7 Which are similar to those of FIG. 5 have the same 
reference numerals. 

[0076] A generally cylindrical lens 58 is positioned such 
that its aXis 60 is parallel to the line of emitters 41 of the 
LDB 40. The lens 58 provides collimation of the light in the 
planes perpendicular to the junction of the emitters and to 
the optical aXis 48. Consequently, lens 58 and focusing lens 
44 image the emitters 41 on the piXels of the SLM 46. The 
magni?cation achieved by this imaging is set by selecting 
the focal lengths of lenses 44 and 58, in accordance With the 
siZe of the piXels of the SLM 46. 

[0077] Lens 58 can be of various types, for eXample 
cylindrical With homogeneous refractive indeX, cylindrical 
With refractive indeX grading, generally cylindrical With 
aspheric surfaces, and more. 

[0078] Although the invention has been described in con 
junction With a speci?c embodiment thereof, it is evident 
that many alternatives, modi?cations and variations Will be 
apparent to those skilled in the art. Accordingly, it is 
intended to embrace all such alternatives, modi?cations and 
variations that fall Within the spirit and broad scope of the 
appended claims. 

1. A system for illuminating a spatial light modulator 
comprising: 

a linear array of light sources for generating a plurality of 
light beams; 

a linear array of microlenses, each of said microlenses 
receiving light from a corresponding light source of 
said array of light sources; 

an optical element for receiving light from said micro 
lenses array and for redirecting it; and 

a spatial light modulator comprising an array of piXels for 
modulating said light; 

Wherein the distance betWeen said array of microlenses 
and said optical element is such that all the piXels of 
said spatial light modulator are illuminated symmetri 
cally With respect to the optical aXis of said optical 
element. 
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2. The system according to claim 1 Wherein said distance 
betWeen said array of microlenses and said optical element 
is sef according to the equation: 

Wherein d represents said distance, f1 represents the focal 
length of each of said microlenses, HSLM represents the 
height of said spatial light modulator and E represents 
the siZe of each of said light sources. 

3. The system according to claim 1 Wherein each of said 
microlenses is positioned such that said corresponding light 
source lies on its focal plane. 

4. The system according to claim 1 Wherein each of said 
microlenses is positioned on the plane Where light beams 
from adjacent light sources of said array of light sources ?rst 
intersect. 

5. The system according to claim 4 Wherein said distance 
betWeen said array of microlenses and said optical element 
is set according to the equation: 

(2-1)”... 
2*NABAR 

Wherein D represents said distance, P represents the pitch 
of said array of light sources, E represents the siZe of 
each of said light sources, HSLM represents the height 
of said spatial light modulator and NAB AR represents 
the numerical aperture emitted by each of said light 
sources. 

6. The system according to claim 1 Wherein said spatial 
light modulator is an array of micromirrors. 

7. The system according to claim 1 Wherein said spatial 
light modulator is deformable membranes re?ective ele 
ments. 

8. The system according to claim 1 Wherein said spatial 
light modulator is based on polariZation rotation. 

9. The system according to claim 1 Wherein said spatial 
light modulator is electro-optic devices. 

10. In a light imaging system comprising an array of light 
sources, an array of microlenses, an optical element and a 
spatial light modulator, a method of directing light from said 
array of light sources to said spatial light modulator com 
prising the steps of: 

transmitting light from each light source of said array of 
light sources through a corresponding microlens of said 
array of microlenses; and 

positioning said array of microlenses such that all the 
piXels of said spatial light modulator are illuminated 
symmetrically With respect to the optical aXis of said 
optical element. 

11. The method according to claim 10 further comprising 
the step of positioning said array of microlenses at a distance 
from said optical element set according to the equation: 
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D 

wherein D represents said distance, f1 represents the focal 
length of each of said microlenses, HSLM represents the 
height of said spatial light modulator and E represents 
the siZe of each of said light sources. 

12. The method according to claim 10 further comprising 
the step of positioning each of said microlenses such that 
said corresponding light source lies on its focal plane. 

13. The method according to claim 10 further comprising 
the step of positioning each of said microlenses on the plane 
Where light beams from adjacent light sources of said array 
of light sources ?rst intersect. 

14. The method according to claim 13 further comprising 
the step of positioning said array of microlenses at a distance 
from said optical element set according to the equation: 
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Wherein D represents said distance, P represents the pitch 
of said array of light sources, E represents the siZe of 
each of said light sources, HSLM represents the height 
of said spatial light modulator and NAB AR represents 
the numerical aperture emitted by each of said light 
sources. 

15. The method according to claim 10 Wherein said spatial 
light modulator is an array of micromirrors. 

16. The method according to claim 10 Wherein said spatial 
light modulator is deformable membranes re?ective ele 
ments. 

17. The method according to claim 10 Wherein said spatial 
light modulator is based on polariZation rotation. 

18. The system according to claim 10 Wherein said spatial 
light modulator is electro-optic devices. 

* * * * * 


