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SLIM BACKLIGHT UNIT FOR tively . No hologram image for other viewpoints is generated , 
HOLOGRAPHIC DISPLAY DEVICE AND and thus , the data processing amount may be greatly 
HOLOGRAPHIC DISPLAY DEVICE reduced , and a currently - commercialized display apparatus 

INCLUDING THE SAME may satisfy a resolution condition of the spatial light modu 
5 lator . 

CROSS - REFERENCE TO RELATED 
APPLICATION SUMMARY 

a 

This application is a Continuation Application of U.S. One or more exemplary embodiments may provide a slim 
application Ser . No. 15 / 391,298 , filed Dec. 27 , 2016 , which 10 backlight unit for a binocular - holographic display device 
claims priority from Korean Patent Application No. and a slim - holographic display device including the same . 
10-2016-0094826 , filed on Jul . 26 , 2016 , in the Korean Additional exemplary aspects and advantages will be set 
Intellectual Property ce , the disclosure of which is forth in part in the description which follows and , in part , 
incorporated herein in its entirety by reference . will be apparent from the description , or may be learned by 

15 practice of the presented embodiments . 
BACKGROUND According to an aspect of an exemplary embodiment , a 

backlight unit includes a light source unit configured to 
1. Field provide light , a first beam expansion unit configured to 

expand the light provided from the light source unit in a first 
Apparatuses consistent with exemplary embodiments 20 direction and thereby output light with a line - shaped cross 

relate to a backlight unit and a holographic display device section , the first beam expansion unit including a first light 
including the same , and more particularly , a slim backlight guide plate transmitting light in the first direction , a second 
unit for a binocular - holographic display device and a slim- beam expansion unit configured to expand the light with the 
holographic display device including the same . line - shaped cross section , output from the first beam expan 

25 sion unit , in a second direction perpendicular to the first 
2. Description of the Related Art direction , thereby outputting light with a rectangular cross 

section , the second beam expansion unit including a second 
Methods of realizing three - dimensional ( 3D ) images such light guide plate transmitting light in the second direction , 

glasses - type methods and non - glasses - type methods are and a beam deflection unit disposed on an optical path 
widely used . Examples of glasses - type methods include 30 between the light source unit and the first beam expansion 
polarizing glasses - type methods and shutter glasses - type unit , the beam deflection unit being configured to two 
methods , and examples of the non - glasses - type methods dimensionally control a path of the light incident thereon . 
include lenticular methods and parallax barrier methods . The first and second beam expansion units may be dis 
These methods utilized the principle of binocular parallax , posed in a same plane . 
and increasing the number of viewpoints is limited . In 35 The light source unit may include a first light source unit 
addition , these methods may make the viewers feel tired due configured to provide light of a first wavelength , a second 
to the difference between the depth perceived by the brain light source unit configured to provide light of a second 
and the focus of the eyes . wavelength that is different from the first wavelength , and a 

Recently , holographic display techniques , which are 3D third light source unit configured to provide light of a third 
image display methods capable of making the depth per- 40 wavelength that is different from the first and second wave 
ceived by the brain consistent with the focus of the eyes and lengths . 
providing full parallax , have been gradually put to practical The first , second , and third light source units may be 
use . According to a holographic display technique , when sequentially disposed along the second direction facing a 
reference light is irradiated onto a hologram pattern , having side surface of the first light guide plate . 
recorded thereon an interference pattern obtained by inter- 45 The first beam expansion unit may include a first input 
ference between object light reflected from an original coupler configured to transmit the light of the first wave 
object and the reference light , the reference light is diffracted length into the first light guide plate , a first output coupler 
and an image of the original object is reproduced . When a configured to emit the light of the first wavelength from the 
currently - commercialized holographic display technique is first light guide plate , a second input coupler configured to 
used , a computer - generated hologram ( CGH ) , rather than a 50 transmit the light of the second wavelength into the first light 
hologram pattern obtained by directly exposing an original guide plate , a second output coupler configured to emit the 
object to light , is provided as an electric signal to a spatial light of the second wavelength from the first light guide 
light modulator . Then , the spatial light modulator forms a plate , a third input coupler configured to transmit the light of 
hologram pattern and diffracts reference light according to the third wavelength into the first light guide plate , and a 
the input CGH signal , thereby generating a 3D image . 55 third output coupler configured to emit the light of the third 
However , a very high resolution spatial light modulator wavelength from the first light guide plate . 

and a very large amount of data processing are required to The first beam expansion unit may further include a 
implement a perfect holographic display technique . mirror configured to reflect the light of the first wavelength 
Recently , to relax the requirements for data processing output from the first output coupler , a first dichroic mirror 
amount and for resolution , a binocular hologram technique 60 configured to reflect the light of the second wavelength 
of providing hologram images to only a viewing zone output from the second output coupler and transmit the light 
corresponding to both eyes of the observer has been pro- of the first wavelength , and a second dichroic mirror con 
posed . For example , a hologram image having a viewpoint figured to reflect the light of the third wavelength output 
corresponding to a left - eye viewing zone of the observer and from the third output coupler and transmit the light of the 
a hologram image having a viewpoint corresponding to a 65 first and second wavelengths . 
right - eye viewing zone of the observer are generated and The beam deflection unit may include a first horizontal 
provided to the left and right eyes of the observer , respec- beam deflector and a first vertical beam deflector configured 
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to face the first input coupler and adjust an angle of the light the third input coupler and the third output coupler disposed 
of the first wavelength incident on the first input coupler , a on an upper surface of the third wavelength light guide plate , 
second horizontal beam deflector and a second vertical beam and the first , second , and third output couplers may overlap 
deflector configured to face the second input coupler and the fourth input coupler in a view as seen from above . 
adjust an angle of the light of the second wavelength 5 The first light source unit may be disposed to face a first 
incident on the second input coupler , and a third horizontal side surface of the first light guide plate , the second light 
beam deflector and a third vertical beam deflector configured source unit may be disposed to face a second side surface of 
to face the third input coupler and adjust an angle of the light the second light guide plate opposite the first side surface , 
of the third wavelength incident on the third input coupler . and the third light source unit may be disposed to face the 
At least one of the first horizontal beam deflector and the 10 first side surface of the third light guide plate , and the first 

first vertical beam deflector may be a liquid crystal deflector and third wavelength light guide plates may be shifted in a 
which diffracts light incident thereon and thereby outputs first direction with respect to the second wavelength light 
two light beams at different respective angles . At least one guide plate . 
of the second horizontal beam deflector and the second The second wavelength light guide plate may be longer 
vertical beam deflector may be a liquid crystal deflector 15 than the third wavelength light guide plate and may protrude 
which diffracts light incident thereon and thereby outputs in a first direction with respect to the third wavelength light 
two light beams at different respective angles . At least one guide plate , and the first wavelength light guide plate may be 
of the third horizontal beam deflector and the third vertical longer than the second wavelength light guide plate and may 
beam deflector may be a liquid crystal deflector which protrude in the first direction with respect to the second 
diffracts light incident thereon and thereby outputs two light 20 wavelength light guide plate . 
beams at different respective angles . The first beam expansion unit may include two first input 

The first , second , and through third horizontal beam couplers configured to transmit the light of the first wave 
deflectors may be sequentially disposed along the second length into the first light guide plate and respectively dis 
direction on the first light guide plate . The first , second , and posed on first and second edges of an upper surface of the 
third vertical beam deflectors may be respectively and 25 first light guide plate , a first output coupler configured to 
sequentially disposed in the second direction on the first emit the light of the first wavelength from the first light 
light guide plate . The first , second , and third output couplers guide plate , two second input couplers configured to trans 
may be respectively and sequentially disposed in the second mit the light of the second wavelength into the first light 
direction on the first light guide plate . guide plate and respectively disposed on the first and second 

The second beam expansion unit may include a fourth 30 edges of the upper surface of the first light guide plate , a 
input coupler configured to transmit light from the first beam second output coupler configured to emit the light of the 
expansion unit into the second light guide plate , and a fourth second wavelength from the first light guide plate , two third 
output coupler configured to emit light from the second light input couplers configured transmit the light of the third 
guide plate . wavelength into the first light guide plate and respectively 

The second beam expansion unit may further include a 35 disposed on the first and second edges of the upper surface 
mirror configured to reflect light from the first beam expan- of the first light guide plate , and a third output coupler 
sion unit to the fourth input coupler . configured to emit the light of the third wavelength from the 
The first and second beam expansion units may be rotat- first light guide plate . 

able with respect to each other and the mirror may be The beam deflection unit may include two first horizontal 
adjustable according to a relative angle between the first and 40 beam deflectors and two first vertical beam deflectors con 
second beam expansion units . figured to face the first input coupler and adjust an angle of 
The first beam expansion unit may be disposed under the the light of the first wavelength incident on the first input 

second beam expansion unit to face the fourth input coupler . coupler , and respectively disposed on the first and second 
The first beam expansion unit may include a first wave- edges of the upper surface of the first light guide plate , two 

length beam expansion unit configured to expand the light of 45 second horizontal beam deflectors and two second vertical 
the first wavelength provided from the first light source unit beam deflectors configured to face the second input coupler 
in a first direction and thereby output light with a line - shaped and adjust an angle of the light of the second wavelength 
cross section , a second wavelength beam expansion unit incident on the second input coupler , and respectively dis 
disposed on the first wavelength beam expansion unit , the posed on the first and second edges of the upper surface of 
second wavelength beam expansion unit being configured to 50 the first light guide plate , and two third horizontal beam 
expand the light of the second wavelength provided from the deflectors and two third vertical beam deflectors configured 
first light source unit in a first direction and thereby output to face the third input coupler and adjust an angle of the light 
light with a line - shaped cross section , and a third wavelength of the third wavelength incident on the third input coupler , 
beam expansion unit disposed on the third wavelength beam and respectively disposed on the first and second edges of 
expansion unit , the third wavelength beam expansion unit 55 the upper surface of the first light guide plate . 
being configured to expand the light of the third wavelength The first , second , and third light source units may be 
provided from the first light source unit in a first direction disposed on a same side surface of the first light guide plate . 
and thereby output light with a line - shaped cross section . Each of the first , second , and third light source units may 

The first wavelength beam expansion unit may include a be alternately disposed on the first and second side surfaces 
first wavelength light guide plate , and a first input coupler 60 of the first light guide plate . 
and a first output coupler disposed on an upper surface of the According to an aspect of another exemplary embodi 
first wavelength light guide plate , the second wavelength ment , a holographic display device includes a light source 
beam expansion unit may include a second wavelength light unit configured to output a coherent light beam , a first beam 
guide plate , the second input coupler and the second output expansion unit configured to expand the light beam provided 
coupler disposed on an upper surface of the second wave- 65 from the light source unit in a first direction and thereby 
length light guide plate , the third wavelength beam expan- output light with a line - shaped cross section , the first beam 
sion unit may include a third wavelength light guide plate , expansion unit including a first light guide plate transmitting 
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light in the first direction , a second beam expansion unit meaning of " immediately on / under / to the left / to the right in 
configured to expand the light with a line - shaped cross a contact manner ” , but also the meaning of “ on / under / to the 
section provided from the first beam expansion unit in a left / to the right in a non - contact manner ” . 
second direction perpendicular to the first direction and FIG . 1 is a schematic perspective view of a holographic 
thereby output light with a rectangular cross section , the 5 display device 100 according to an exemplary embodiment . 
second beam expansion unit including a second light guide Referring to FIG . 1 , the holographic display device 100 
plate transmitting light in the second direction , a beam according to this exemplary embodiment may include first 
deflection unit disposed on an optical path between the light and second housings 101 and 102 that are foldable about a 
source unit and the first beam expansion unit , the beam hinge 103. The first housing 101 may generate a hologram 
deflection unit being configured to two - dimensionally con- 10 image through a spatial light modulator , described below , 
trol a path of light incident thereon , a spatial light modulator and may project the hologram image on a predetermined 
configured to diffract incident light and reproduce a holo- space . According to the present embodiment , the holo 
gram image , and a field lens configured focus the holo- graphic display device 100 may provide a left - eye LE and a 
gram image reproduced by the spatial light modulator onto right - eye RE of an observer with hologram images having 
a predetermined space . 15 different viewpoints , respectively , by using a binocular 

hologram technique . For example , the holographic display 
BRIEF DESCRIPTION OF THE DRAWINGS device 100 may provide a hologram image for the left - eye 

to a left - eye LE viewing zone of an observer , and may 
These and / or other exemplary aspects and advantages will provide a hologram image for the right - eye to a right - eye RE 

become apparent and more readily appreciated from the 20 viewing zone of the observer , wherein a viewpoint of the 
following description of the embodiments , taken in conjunc- hologram image for the right - eye is different from that of the 
tion with the accompanying drawings in which : hologram image for the left - eye . 
FIG . 1 is a schematic perspective view of a holographic Unlike images for the left - eye and images for the right 

display device according to an exemplary embodiment ; eye according to a stereoscopic technique , the hologram 
FIG . 2 is a detailed perspective view of a specific con- 25 images for the left - eye and right - eye provided from the 

figuration of the holographic display device of FIG . 1 ; holographic display device 100 may enable the observer to 
FIG . 3 is a cross - sectional view in a width direction of the perceive a three - dimensional ( 3D ) effect independently 

holographic display device of FIG . 2 ; while having different viewpoints . The stereoscopic tech 
FIG . 4 is a cross - sectional view in a longitudinal direction nique may provide a 3D effect by using binocular parallax 

of the holographic display device of FIG . 2 ; 30 when a two - dimensional ( 2D ) image for the left - eye and a 
FIG . 5 is a cross - sectional view of first and second beam 2D image for the right - eye , which have different viewpoints , 

expansion units rotating with respect to each other in the are respectively perceived by the left and right eyes of an 
holographic display device of FIG . 2 ; observer . erefore , according to the stereoscopic tech 

FIG . 6 is a cross - sectional view in a width direction of a nique , a 3D effect may not be generated by only one of the 
holographic display device according to another exemplary 35 images for the left - eye and the images for the right - eye , and , 
embodiment ; in such a situation , the observer may feel tired due to the 
FIG . 7 is a perspective view of a configuration of a difference between the depth perceived by the brain and the 

holographic display device according to another exemplary focus of the eyes . Meanwhile , the holographic display 
embodiment ; device 100 may respectively form a hologram image for the 
FIG . 8 is a perspective view of a configuration of a 40 left - eye and a hologram image for the right - eye in a prede 

holographic display device according to another exemplary termined space , that is , a left - eye LE viewing zone and a 
embodiment ; and right - eye RE viewing zone of the observer , and thus , the 
FIG . 9 is a cross - sectional view in a width direction of a depth perceived by the brain may coincide with the focus of 

holographic display device according to another exemplary the eyes and full parallax may be provided . The holographic 
embodiment . 45 display device 100 according to the present embodiment 

provides only a binocular viewpoint because an observer 
DETAILED DESCRIPTION may perceive only two viewpoints with left and right eyes , 

and thus , may reduce a data processing amount by removing 
Reference will now be made in detail to exemplary remaining viewpoint information except for viewpoint infor 

embodiments which are illustrated in the accompanying 50 mation perceived by the observer . 
drawings , wherein like reference numerals refer to like FIG . 2 is a detailed perspective view of a specific con 
elements throughout . In this regard , the present exemplary figuration of the holographic display device 100 of FIG . 1 . 
embodiments may have different forms and should not be Referring to FIG . 2 , the holographic display device 100 
construed as being limited to the descriptions set forth according to the present embodiment may include a light 
herein . Accordingly , the exemplary embodiments are merely 55 source unit 120 providing one or more coherent light beams , 
described below , by referring to the figures , to explain a first beam expansion unit 110 expanding the one or more 
aspects . light beams in a first direction and providing light having a 

Hereinafter , with reference to the accompanying draw- line - shaped cross section , a second beam expansion unit 160 
ings , a slim backlight unit for a holographic display device expanding the light with the line - shaped cross section in a 
and a holographic display device including the same will be 60 second direction perpendicular to the first direction and 
described in detail like reference numerals refer to like providing light having a rectangular cross section , a beam 
elements throughout , and in the drawings , sizes of elements deflection unit 170 disposed in an optical path between the 
may be exaggerated for clarity and convenience of expla- light source unit 120 and the first beam expansion unit 110 
nation . The embodiments described below are merely exem- and two - dimensionally controlling a path of light incident 
plary , and various modifications may be possible from the 65 thereon , a spatial light modulator 200 diffracting incident 
embodiments . In a layer structure described below , an light and reproducing a hologram image , and a field lens 210 
expression such as “ above ” or “ on ” may include not only the focusing the hologram image reproduced by the spatial light 
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modulator 200 on a predetermined space . FIG . 2 illustrates degree of spatial coherence . Any other light sources may 
that the field lens 210 is disposed between the spatial light alternately be used as the first through third light sources 
modulator 200 and the second beam expansion unit 160 , but 121a to 121c as long as the light sources emit light that has 
the position of the field lens 210 is not limited thereto . For a certain degree of spatial coherence . 
example , the field lens 210 may alternately be disposed in 5 FIG . 2 illustrates that the light of the first through third 
front of the spatial light modulator 200 . wavelengths are finally provided to the first beam expansion 

The light source unit 120 , the first beam expansion unit unit 110 through the mirrors 125a to 125c , but the mirrors 
110 , and the second beam expansion unit 160 may constitute 125a to 125c may be omitted depending on an exemplary 
the backlight unit of the holographic display device 100. The embodiment . For example , the light transmission members 
light source unit 120 and the first beam expansion unit 110 10 122a to 122c may be extended to an upper surface of the first 
may be disposed in the first housing 101 of FIG . 1 , and the beam expansion unit 110 , and the light output members 123a 
second beam expansion unit 160 , the field lens 210 , and the to 123c and the collimating lenses 124a to 124c may 
spatial light modulator 200 may be disposed in the second respectively face the upper surface of the first beam expan 
housing 102. Though not shown in FIG . 2 , various control sion unit 110. The light transmission members 122a to 122c 
circuits generating an image signal and including an image 15 may be , for example , optical fiber , but may also be an 
signal processor may be distributed in one or both of the first arrangement of a plurality of mirrors or relay lenses . 
and second housings 101 and 102 . The first beam expansion unit 110 converts a light beam 

The light source unit 120 may include a first light source provided from the light source unit 120 into light having a 
unit 120a providing light of a first wavelength , a second line - shaped cross section by expanding the light beam in a 
light source unit 1206 providing light of a second wave- 20 width direction , that is , a y direction . For example , the first 
length that is different from the first wavelength , and a third beam expansion unit 110 may include a first light guide plate 
light source unit 120c providing light of a third wavelength 111 including a transparent material and transmitting light in 
that is different from the first and second wavelengths . For a width direction thereof by total internal reflection , a first 
example , the first through third light source units 120a to input coupler 133a transmitting the light of the first wave 
120c may respectively provide light of different wavelengths 25 length in the first light guide plate 111 , a first output coupler 
such as blue , green , and red light . As illustrated in FIG . 2 , 141 emitting the light of the first wavelength to the outside 
the first through third light source units 120a to 120c may be of the first light guide plate 111 , a second input coupler 133b 
disposed facing a side surface of the first beam expansion transmitting the light of the second wavelength in the first 
unit 110 , and may be sequentially disposed in a longitudinal light guide plate 111 , a second output coupler 142 emitting 
direction , that is , an -x direction , as shown in FIG . 2 . 30 the light of the second wavelength to the outside of the first 

The first light source unit 120a may include a first light light guide plate 111 , a third input coupler 133c transmitting 
source 121a emitting light of a first wavelength , a first light the light of the third wavelength in the first light guide plate 
transmission member 122a transmitting the light of the first 111 , a third output coupler 143 emitting the light of the third 
wavelength emitted from the first light source 121a , a first wavelength to the outside of the first light guide plate 111 , 
light output member 123a outputting the light of the first 35 a fourth mirror 151 reflecting the light of the first wavelength 
wavelength to the outside , a first collimating lens 124a from the first output coupler 141 , a first dichroic mirror 152 
collimating the light of the first wavelength , and a first reflecting the light of the second wavelength from the 
mirror 125a reflecting the light of the first wavelength to the second output coupler 142 and transmitting the light of the 
first beam expansion unit 110. Furthermore , the second light first wavelength , and a second dichroic mirror 153 reflecting 
source unit 120b may include a second light source 121b 40 the light of the third wavelength from the third output 
emitting light of a second wavelength , a second light trans- coupler 143 and transmitting the light of the first and second 
mission member 122b transmitting the light of the second wavelengths . 
wavelength emitted from the second light source 121b , a Meanwhile , the beam deflection unit 170 may include first 
second light output member 123b outputting the light of the through third horizontal beam deflectors 131a to 131c and 
second wavelength to the outside , a second collimating lens 45 first through third vertical beam deflectors 132a to 132c 
124b collimating the light of the second wavelength , and a respectively disposed between the mirrors 125a to 125c and 
second mirror 125b reflecting the light of the second wave- the input couplers 133a to 133c . In particular , the horizontal 
length to the first beam expansion unit 110. The third light beam deflectors 131a to 131c and the vertical beam deflec 
source unit 120c may include a third light source 121c tors 132a to 132c may be disposed to respectively face the 
emitting light of a third wavelength , a third light transmis- 50 input couplers 133a to 133c . The horizontal beam deflectors 
sion member 122c transmitting the light of the third wave- 131a to 131c may deflect incident light to adjust a position 
length emitted from the third light source 121c , a third light of the reproduced hologram image in a horizontal direction , 
output member 123c outputting the light of the third wave- and the vertical beam deflectors 132a to 132c may deflect 
length to the outside , a third collimating lens 124c collimat- incident light to adjust a position of the reproduced holo 
ing the light of the third wavelength , and a third mirror 125c 55 gram image in a vertical direction . FIG . 2 illustrates that the 
reflecting the light of the third wavelength to the first beam horizontal beam deflectors 131a to 131c are disposed on the 
expansion unit 110. In such a structure , light emitted from vertical beam deflectors 132a to 132c , but may also be 
the first through third light sources 121a to 121c may be disposed under the vertical beam deflectors 132a to 132c . 
expanded to a certain degree by the first through third The light of the first wavelength reflected from the first 
collimating lenses 124a to 124c and may be provided to the 60 mirror 125a may be incident on the first input coupler 133a 
first beam expansion unit 110 . after passing through the first horizontal beam deflector 

Laser diodes generating light having high coherence may 131a and the first vertical beam deflector 132a . An incident 
be used as the first through third light sources 121a to 121c . angle of the light of the first wavelength incident on the first 
However , light - emitting diodes ( LEDs ) may also be used as input coupler 133a may be adjusted by the first horizontal 
the first through third light sources 121a to 121c because 65 beam deflector 131a and the first vertical beam deflector 
light may be sufficiently diffracted and modulated by the 132a . Furthermore , the second horizontal beam deflector 
spatial light modulator 200 as long as the light has a certain 131b and the second vertical beam deflector 132b may 
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adjust an incident angle of the light of the second wave- taken in an x direction of a center portion of the first beam 
length incident on the second input coupler 133b , and the expansion unit 110 , the second beam expansion unit 160 , the 
third horizontal beam deflector 131c and the third vertical field lens 210 , and the spatial light modulator 200. Referring 
beam deflector 132c may adjust an incident angle of the light to FIG . 4 , the light of the first wavelength emitted by the first 
of the third wavelength incident on the third input coupler 5 output coupler 141 may be reflected to the second beam 
133c . expansion unit 160 by the fourth mirror 151. Next , the light 

In the same manner as the light source units 120a to 120c , of the first wavelength may be incident on the fifth mirror 
the horizontal beam deflectors 131a to 131c , the vertical 155 after being transmitted through the first and second 
beam deflectors 132a to 132c , the input couplers 133a to dichroic mirrors 152 and 153. Furthermore , the light of the 
133c , and the output couplers 141 to 143 may be sequen- 10 second wavelength emitted by the second output coupler 
tially disposed in a longitudinal direction , that is , an -X 142 may be reflected to the second beam expansion unit 160 
direction , as shown in FIG . 2. FIG . 2 illustrates that the input by the first dichroic mirror 152. Next , the light of the second 
couplers 133a to 133c are disposed on an edge of an upper wavelength may be incident on the fifth mirror 155 after 
surface of the first light guide plate 111 , but the inventive being transmitted through the second dichroic mirror 153 . 
concept is not limited thereto . For example , the input 15 The light of the third wavelength emitted by the third output 
couplers 133a to 133c may be disposed on a side surface of coupler 143 may be reflected to the second beam expansion 
the first light guide plate 111. The horizontal beam deflectors unit 160 by the second dichroic mirror 153 and may be 
131a to 131c and the vertical beam deflectors 132a to 132c incident on the fifth mirror 155 . 
may also be disposed on the side surface of the first light The second beam expansion unit 160 converts light , 
guide plate 111 to face the input couplers 133a to 133c . 20 having a line - shaped cross section , provided from the first 
FIG . 3 is a cross - sectional view in a width direction of the beam expansion unit 110 , into light having a rectangular 

holographic display device 100 of FIG . 2. In particular , FIG . cross section , by expanding the light with the line - shaped 
3 illustrates a cross - section taken in a y direction of the first cross section in a longitudinal direction , that is , an x direc 
input coupler 133a and the first output coupler 141 of the tion . For example , the second beam expansion unit 160 may 
first beam expansion unit 110. Referring to FIG . 3 , the light 25 include a second light guide plate 112 including a transpar 
of the first wavelength that entered the first light guide plate ent material and transmitting light in a longitudinal direction 
111 by the first input coupler 133a may travel in the first light by total reflection , a fourth input coupler 113 transmitting 
guide plate 111 in a width direction , that is , a -y direction , light in the second light guide plate 112 , a fourth output 
by total reflection . In the process , a portion of the light of the coupler 114 emitting light to the outside of the second light 
first wavelength incident on the first output coupler 141 may 30 guide plate 112 , a fifth mirror 155 reflecting the light from 
be emitted to the upper surface of the first light guide plate the first beam expansion unit 110 to the fourth input coupler 
111. Therefore , the light of the first wavelength may expand 113 . 
in a width direction . The first input coupler 133a and the first As illustrated in FIG . 4 , the light of the first through third 
output coupler 141 may be diffraction optical elements wavelengths may be incident together on the fourth input 
diffracting and transmitting some of the incident light . 35 coupler 113 after being reflected by the fifth mirror 155. The 

Meanwhile , as illustrated in FIG . 3 , the first horizontal light incident on the second light guide plate 112 by the 
beam deflector 131a may be a liquid crystal deflector fourth input coupler 113 may travel in the second light guide 
forming two light beams L1 and L2 traveling at different plate 112 in a longitudinal direction , that is , an -x direction , 
angles by diffracting the incident light . The two light beams by total internal reflection . In other words , the path of light 
L1 and L2 may be incident on the first input coupler 133a 40 in the second light guide plate 112 may be perpendicular to 
at different angles , and may travel in the first light guide the path of light in the first light guide plate 111. In the 
plate 111 at different angles . As a result , emission angles of process , a portion of the light incident on the fourth output 
the two light beams L1 and L2 emitted through the first coupler 114 may be emitted to the upper surface of the 
output coupler 141 may be different from each other . The second light guide plate 112. Therefore , light may expand in 
two light beams L1 and L2 may respectively finally travel to 45 a longitudinal direction . The fourth input coupler 113 and 
the left and right eyes of the observer as illustrated in FIG . the fourth output coupler 114 may be diffraction optical 
1 after passing through the second beam expansion unit 160 elements diffracting and transmitting some of the incident 
and the spatial light modulator 200. The first vertical beam light . 
deflector 132a , instead of the first horizontal beam deflector Lastly , the light emitted from the second beam expansion 
131a may be a liquid crystal deflector , or both the first 50 unit 160 may be incident on the spatial light modulator 200 
horizontal beam deflector 131a and the first vertical beam through the field lens 210. The spatial light modulator 200 
deflector 132a may be liquid crystal deflectors . The above may form a hologram pattern with an interference fringe for 
description of the first horizontal beam deflector 131a , the modulating the incident light . A hologram image may be 
first vertical beam deflector 132a , the first input coupler reproduced on a predetermined space by diffracting and 
133a , and the first output coupler 141 related to the light of 55 modulating the incident light by the hologram pattern 
the first wavelength may be applied in the same manner to formed in the spatial light modulator 200 . 
the second horizontal beam deflector 131b , the second According to the inventive concept , a slim - backlight unit 
vertical beam deflector 132b , the second input coupler 133b , may be manufactured because the first and second beam 
and the second output coupler 142 related to the light of the expansion units 110 and 160 are disposed in the same plane . 
second wavelength , and the third horizontal beam deflector 60 Therefore , it is possible to manufacture a binocular holo 
131c , the third vertical beam deflector 132c , the third input graphic display device 100 providing holographic images 
coupler 133c , and the third output coupler 143 related to the with different viewpoints to two respective viewing zones 
light of the third wavelength . with a small thickness . Furthermore , since a backlight unit 
FIG . 4 is a cross - sectional view in a longitudinal direction according to the present exemplary embodiment may simul 

of the holographic display device 100 of FIG . 2 to cut center 65 taneously deflect the two light beams L1 and L2 , the two 
portions of the first , second , and third output couplers 141 , light beams L1 and L2 having different paths may be 
142 , and 143. In particular , FIG . 4 illustrates a cross - section simultaneously provided to the spatial light modulator 200 
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by using a space division method instead of a time division horizontal beam deflectors 131a to 131c , the vertical beam 
method , and thus , quality of the hologram images may be deflectors 132a to 132c , and the input couplers 133a to 1330 
improved . Furthermore , color dispersion may be suppressed are disposed in the same side surface of the first light guide 
since the first beam expansion unit 110 expands and deflects plate 111. However , the light source units 120a to 120c may 
each of the light of the first through third wavelengths . 5 be distributed to two opposite side surfaces of the first light 
FIG . 5 is a cross - sectional view of the first and second guide plate 111 . 

beam expansion units 110 and 160 rotating with respect to For example , FIG . 7 is a perspective view of a configu 
each other in the holographic display device 100 of FIGS . 1 ration of a holographic display device according to another 
and 2. As described in FIG . 1 , the first and second housings exemplary embodiment . Referring to FIG . 7 , the first and 
101 and 102 may be foldable with respect to each other 10 third light source units 120a and 120c may be disposed on 
through the hinge 103. For example , when the first and a right side of the first light guide plate 111 , and the second 
second housings 101 and 102 are folded at 90 degrees , the light source unit 120b may be disposed on a left side of the 
first beam expansion unit 110 disposed in the first housing first light guide plate 111. Therefore , the first and third 
101 may form an angle of 90 degrees with respect to the horizontal beam deflectors 131a and 131c , the first and third 
second beam expansion unit 160 disposed in the second 15 vertical beam deflectors 132a and 132c , and the first and 
housing 102. Therefore , the light traveling from the first third input couplers 133a and 133c may be disposed on the 
beam expansion unit 110 to the second beam expansion unit right side of the first light guide plate 111. Furthermore , the 
160 may be incident on the fourth input coupler 113 without second horizontal beam deflector 131b , the second vertical 
the fifth mirror 155. Therefore , as illustrated in FIG . 5 , the beam deflector 132b , and the second input coupler 133b may 
fifth mirror 155 may rotate in order not to block the light 20 be disposed on the left side of the first light guide plate 111 . 
traveling to the second beam expansion unit 160 and may be According to the exemplary embodiment described 
deviated from a traveling path of the light . Furthermore , in above , the first and second beam expansion units 110 and 
order for the light from the first beam expansion unit 110 to 160 are disposed in the same plane . However , it is possible 
be incident on the fourth input coupler 113 at a suitable to stack the first and second beam expansion units 110 and 
angle , a tilt angle of the fifth mirror 155 may be adjusted 25 160. For example , FIG . 8 is a perspective view of a 
according to a relative angle between the first and second configuration of a holographic display device according to 
beam expansion units 110 and 160 . another exemplary embodiment . Referring to FIG . 8 , the 

FIG . 6 is a cross - sectional view in a width direction of a first beam expansion unit 110 may be disposed under the 
holographic display device according to another exemplary second beam expansion unit 160. In particular , the first beam 
embodiment . In particular , FIG . 6 illustrates a cross - section 30 expansion unit 110 may face the fourth input coupler 113 
taken in a y direction of the first input coupler 133a and the under the second beam expansion unit 160 . 
first output coupler 141 of the first beam expansion unit 110 . Furthermore , the first beam expansion unit 110 may 
Referring to FIG . the first beam expansion unit 110 may include first through third wavelength beam expansion units 
include two first horizontal beam deflectors 131a , two first 110a to 110c divided according to respective wavelengths 
vertical beam deflectors 132a , and two first input couplers 35 and stacked . The first wavelength beam expansion unit 110a 
133a that are respectively disposed first and second edges of converts the light of the first wavelength provided from the 
the upper surface of the light guide plate 111 . first light source unit 120a into light with a line - shaped cross 

In the exemplary embodiment of FIG . 3 , the first hori- section by expanding in a width direction , that is , a y 
zontal beam deflector 131a , the first vertical beam deflector direction . Furthermore , the second wavelength beam expan 
132a , and the first input coupler 133a are disposed on a 40 sion unit 110b converts the light of the second wavelength 
single edge of the first light guide plate 111 , and make the provided from the second light source unit 120b into light 
two light beams L1 and L2 travel along paths having with a line - shaped cross section by expanding in a width 
different angles by using a liquid crystal deflector . However , direction , and the third wavelength beam expansion unit 
according to the exemplary embodiment of FIG . 6 , the first 110c converts the light of the third wavelength provided 
light source unit 120a may make the two light beams L1 and 45 from the third light source unit 120c into light with a 
L2 , and may provide the first light beam L1 to a right side line - shaped cross section by expanding in a width direction . 
of the first light guide plate 111 and may provide the second The first wavelength beam expansion unit 110a may 
light beam L2 to a left side of the first light guide plate 111 . include a first wavelength light guide plate 111a , the first 
For example , the first light source unit 120a may divide an input coupler 133a and the first output coupler 141 disposed 
output terminal of the first light transmission member 122a 50 on an upper surface of the first wavelength light guide plate 
into two or may divide light into the two light beams L1 and 111a , and the fourth mirror 151 disposed on a lower surface 
L2 by using a half mirror or a beam splitter . Therefore , the of the first wavelength light guide plate 111a . Most of the 
first light beam L1 may be emitted by the first output coupler light of the first wavelength is emitted from the upper 
141 after traveling in a right - to - left direction in the first light surface of the first wavelength light guide plate 111a by the 
guide plate 111 , and the second light beam L2 may be 55 first output coupler 141 , but a portion of the light may be 
emitted by the second output coupler 142 after traveling in emitted from the lower surface of the first wavelength light 
a left - to - right direction in the first light guide plate 111. In guide plate 111a . The fourth mirror 151 may improve light 
this case , it is also possible to use a galvano - mirror instead use efficiency by reflecting the light emitted from the lower 
of a liquid crystal deflector for the first horizontal beam surface of the first wavelength light guide plate 111a . 
deflector 131a and the first vertical beam deflector 132a . 60 Alternatively , the first output coupler 141 may reflect light 
Furthermore , a liquid crystal deflector may be used for the to the lower surface of the first wavelength light guide plate 
first horizontal beam deflector 131a and the first vertical 111a , and the fourth mirror 151 may reflect the light emitted 
beam deflector 132a to reduce a thickness of a backlight from the lower surface of the first wavelength light guide 
unit . plate 111a . 

Meanwhile , the embodiment of FIG . 2 illustrates that the 65 The second wavelength beam expansion unit 110b may be 
light source units 120a to 120c are disposed in the same side disposed immediately above the first wavelength beam 
surface of the first light guide plate 111 , and thus , the expansion unit 110a . The second wavelength beam expan 
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sion unit 110b may include a second wavelength light guide Furthermore , the positions of first , second , and third 
plate 111b , the second input coupler 133b and the second wavelength light guide plates 111a to 111c may be shifted 
output coupler 142 disposed on an upper surface of the toward the first , second , and third light source units 120a to 
second wavelength light guide plate 111b , and the first 120c , respectively . For example , the first and third wave 
dichroic mirror 152 disposed on a lower surface of the 5 length light guide plates 111a and 110c may each be shifted 
second wavelength light guide plate 111b . Most of the light rightward , and the second wavelength light guide plate 1115 
of the second wavelength is emitted from the upper surface may be shifted leftward . As a result , spaces for each of the 
of the second wavelength light guide plate 111b by the first horizontal beam deflector 131a and the first vertical 
second output coupler 142 , but a portion of the light may be beam deflector 132a , and the third horizontal beam deflector 
emitted from the lower surface of the second wavelength 131c and the third vertical beam deflector 132c may be 
light guide plate 111b . The first dichroic mirror 152 may provided as the first and third wavelength light guide plates 
improve light use efficiency by reflecting the light of the 111a and 110c protrude rightward . Furthermore , spaces for 
second wavelength emitted from the lower surface of the each of the second vertical beam deflector 132b and the 
second wavelength light guide plate 1116. Furthermore , the second input coupler 133b may be provided as the second 
first dichroic mirror 152 may transmit the light of the first wavelength light guide plate 111b protrudes leftward . The 
wavelength from the first wavelength beam expansion unit positions of the first , second , and third output couplers 141 
110a . Alternatively , the second output coupler 142 may to 143 may not be shifted even if the positions of the first , 
reflect light to the lower surface of the second wavelength second , and third wavelength light guide plates 111a to 111c 
light guide plate 111b , and the first dichroic mirror 152 may 20 are shifted in the above - described manner . For example , the 
reflect the light emitted from the lower surface of the second first , second , and third output couplers 141 to 143 may 
wavelength light guide plate 111b . overlap the fourth input coupler 113 of the second light 

The third wavelength beam expansion unit 110c may be guid plate 112 , as seen from above . Therefore , the light of 
disposed immediately above the second wavelength beam the first , second , and third wavelengths , respectively emitted 
expansion unit 110b . The third wavelength beam expansion 25 by the first , second , and third output couplers 141 to 143 
unit 110c may include a third wavelength light guide plate may be incident on the fourth input coupler 113 without loss . 
111c , the third input coupler 133c and the third output FIG . 9 is a cross - sectional view in a width direction of a 
coupler 142 disposed on an upper surface of the third holographic display device according to another exemplary wavelength light guide plate 111c , and the second dichroic 
mirror 153 disposed on a lower surface of the third wave- 30 ment of FIG . 8 , the first beam expansion unit 110 and the embodiment . In the same manner as the exemplary embodi 
length light guide plate 111c . Most of the light of the third second beam expansion unit 160 are stacked in the holo wavelength is emitted from the upper surface of the third graphic display device of FIG.9 . However , in the exemplary wavelength light guide plate 111c by the third output coupler embodiment of FIG . 9 , each of the first , second , and third 143 , but a portion of the light may be emitted from the lower 
surface of the third wavelength light guide plate 111c . The 35 light source units 120a to 120c are disposed on the same side 
second dichroic mirror 153 may improve light use efficiency surface of the first beam expansion unit 110 , in contrast to 
by reflecting the light of the third wavelength emitted from the arrangement of the exemplary embodiment of FIG . 8 . 
the lower surface of the third wavelength light guide plate For example , the first , second , and third light source units 
111c . Furthermore , the second dichroic mirror 153 may 120a to 120c may be disposed on the left side of the first , 
transmit the light of the first and second wavelengths from 40 second , and third wavelength beam expansion units 110a to 
the first and second wavelength beam expansion units 110a 110c , respectively . 
and 110b . Alternatively , the third output coupler 143 may In such an arrangement , the lower light guide plate may 
reflect light to the lower surface of the third wavelength light further protrude leftward to reduce thicknesses of the back 
guide plate 111c , and the second dichroic mirror 153 may light unit and the holographic display device . For example , 
reflect the light emitted from the lower surface of the third 45 the second wavelength light guide plate 111b , disposed 
wavelength light guide plate 111c . under the third wavelength light guide plate 111c , may be 

In the stack structures , the first , second , and third light longer than the third wavelength light guide plate 111c and 
source units 120a to 120c may be alternately disposed on may protrude further leftward than the third wavelength 
first and second side surfaces of the first beam expansion light guide plate . Furthermore , the first wavelength light 
unit 110 so as to reduce the thicknesses of the backlight unit 50 guide plate 11la , disposed under the second wavelength 
and the holographic display device . For example , the first light guide plate 111b , may be the longest of the first , second , 
light source unit 120a may be disposed on a right side of the and third wavelength light guide plates , and may protrude 
first wavelength beam expansion unit 110a , the second light further leftward than the second wavelength light guide plate 
source unit 120b may be disposed on a left side of the second 111b . Each of the first , second , and third output couplers 141 
wavelength beam expansion unit 110b , and the third light 55 to 143 may overlap the fourth input coupler 113 of the 
source unit 120c may be disposed on a right side of the third second light guide plate 112 in a view as seen from above . 
wavelength beam expansion unit 110c . Therefore , the first It should be understood that exemplary embodiments 
horizontal beam deflector 131a , the first vertical beam described herein should be considered in a descriptive sense 
deflector 132a , and the first input coupler 133a may be only and not for purposes of limitation . Descriptions of 
disposed on the right side of the first wavelength light guide 60 features or aspects within each exemplary embodiment 
plate 111a , the second horizontal beam deflector 131b , the should typically be considered as available for other similar 
second vertical beam deflector 132b , and the second input features or aspects in other exemplary embodiments . 
coupler 133b may be disposed on the left side of the second While one or more exemplary embodiments have been 
wavelength light guide plate 111b , and the third horizontal described with reference to the figures , it will be understood 
beam deflector 131c , the third vertical beam deflector 1320 , 65 by those of ordinary skill in the art that various changes in 
and the third input coupler 133c may be disposed on the form and details may be made therein without departing 
right side of the third wavelength light guide plate 111c . from the spirit and scope as defined by the following claims . 
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What is claimed is : beam expander comprising a second light guide plate 
1. A backlight unit comprising : which transmits light incident thereon ; 
a light source configured to emit light ; a horizontal beam deflector configured to deflect the light 
a first beam expander configured to expand the light in a horizontal direction , the horizontal beam deflector 

emitted from the light source in a first direction , the first 5 being disposed on an optical path between the light 
beam expander comprising a first light guide plate source and the input coupler ; 
which transmits light incident thereon , a first input a vertical beam deflector configured to deflect the light in 
coupler , and a first output coupler ; a vertical direction , the vertical beam deflector being 

a second beam expander configured to expand the light disposed on an optical path between the light source 
output from the first beam expander in a second direc and the horizontal beam deflector or between the hori 
tion perpendicular to the first direction , the second zontal beam deflector and the input coupler , wherein 
beam expander comprising a second light guide plate one of the horizontal beam deflector and the vertical 
which transmits light incident thereon ; beam deflector is configured to form a first light beam 

a horizontal beam deflector configured to deflect the light and a second light beam by diffracting the light such 
in a horizontal direction , the horizontal beam deflector that the first light beam and the second light beam are 
being disposed on an optical path between the light simultaneously incident on the input coupler at differ 
source and the first input coupler ; and ent angles , traveling in the first light guide plate at 

a vertical beam deflector configured to deflect the light in different angles , and simultaneously output from the 
a vertical direction , the vertical beam deflector being 20 output coupler at different angles ; 
disposed on an optical path between the light source a spatial light modulator configured to diffract the first 
and the horizontal beam deflector or between the hori light beam coming from the second beam expander and 
zontal beam deflector and the first input coupler , thereby reproduce a first hologram image having a first 

wherein one of the horizontal beam deflector and the viewpoint , and diffract the second light beam coming 
vertical beam deflector is configured to form a first light 25 from the second beam expander and thereby reproduce 
beam and a second light beam by diffracting the light a second hologram image having a second viewpoint 
such that the first light beam and the second light beam different from the first viewpoint ; and 
are simultaneously incident on the first input coupler at a field lens configured to focus the first hologram image 
different angles , traveling in the first light guide plate at and the second hologram image , output from the spatial 
different angles , and simultaneously output from the 30 light modulator , onto different spaces , 
first output coupler at different angles . wherein the first light beam and the second light beam are 

2. The backlight unit of claim 1 , wherein the first input simultaneously provided to the spatial light modulator , 
coupler is disposed on a first region of an upper surface of and 
the first light guide plate and the first output coupler is wherein the first hologram image and the second holo 
disposed on a second region of the upper surface of the first 35 gram image are respectively provided to a first viewing 
light guide plate , and zone and a second viewing zone different from the first 

wherein the first region is adjacent to the second region in viewing zone . 
the first direction and is not overlapped with the second 7. A backlight unit comprising : 
region in the first direction . a light source configured to provide a first light beam and 

3. The backlight unit of claim 1 , wherein the first beam 40 a second light beam ; 
expander further comprises a first mirror configured to a first beam expander configured to expand the first light 
reflect the first light beam and the second light beam output beam and the second light beam in a first direction , the 
from the first output coupler . first beam expander comprising a first light guide plate 

4. The backlight unit of claim 3 , wherein the second beam which transmits the first light beam and the second light 
expander comprises : beam ; 

a second input coupler configured to transmit the first a second beam expander configured to expand the first 
light beam and the second light beam output from the light beam and the second light beam output from the 
first beam expander into the second light guide plate ; first beam expander in a second direction perpendicular 
and to the first direction , the second beam expander com 

a second output coupler configured to emit the first light 50 prising a second light guide plate which transmits the 
beam and the second light beam from the second light first light beam and the second light beam ; 
guide plate . a first beam deflector disposed on an optical path of the 

5. The backlight unit of claim 4 , wherein the second beam first light beam between the light source and the first 
expander further comprises a second mirror configured to beam expander , the first beam deflector being config 
reflect the first light beam and the second light beam output 55 ured to two - dimensionally control a path of the first 
from the first beam expander into the second input coupler light beam ; and 
of the second beam expander . a second beam deflector disposed on an optical path of the 

6. A holographic display device comprising : second light beam between the light source and the first 
a light source configured to emit light ; beam expander , the second beam deflector being con 
a first beam expander configured to expand the light 60 figured to two - dimensionally control a path of the 

emitted from the light source in a first direction , the first second light beam , the path of the second light beam 
beam expander comprising a first light guide plate being different from the path of the first light beam , 
which transmits light incident thereon , an input cou- wherein the first beam expander comprises : 
pler , and an output coupler ; a first input coupler configured to transmit the first light 

a second beam expander configured to expand the light 65 beam into the first light guide plate ; 
output from the first beam expander in a second direc a second input coupler configured to transmit the 
tion perpendicular to the first direction , the second second light beam into the first light guide plate ; and 
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a first output coupler configured to emit the first light first beam expander comprising a first light guide plate 
beam and the second light beam from the first light which transmits the first light beam and the second light 
guide plate , beam ; 

wherein the first input coupler is disposed on an upper a second beam expander configured to expand the first 
surface of the first light guide plate to face the first 5 light beam and the second light beam output from the 
beam deflector , first beam expander in a second direction perpendicular 

to the first direction , the second beam expander com wherein the second input coupler is disposed on the upper prising a second light guide plate which transmits the surface of the first light guide plate to face the second first light beam and the second light beam ; 
beam deflector , and a first beam deflector disposed on an optical path of the 

wherein the first output coupler is disposed on the upper first light beam between the light source and the first 
surface of the first light guide plate between the first beam expander , the first beam deflector being config 
input coupler and the second input coupler . ured to two - dimensionally control a path of the first 

8. The backlight unit of claim 7 , wherein the first beam light beam ; 
expander further comprises a first mirror configured to a second beam deflector disposed on an optical path of the 
reflect the first light beam and the second light beam output second light beam between the light source and the first 
from the first output coupler . beam expander , the second beam deflector being con 

9. The backlight unit of claim 8 , wherein the second beam figured to two - dimensionally control a path of the 
expander comprises : second light beam , the path of the second light beam 

a third input coupler configured to transmit the first light being different from the path of the first light beam ; 
beam and the second light beam output from the first a spatial light modulator configured to diffract the first 
beam expander into the second light guide plate ; and light beam coming from the second beam expander and 

a second output coupler configured to emit the first light thereby reproduce a first hologram image , and diffract 
beam and the second light beam from the second light the second light beam coming from the second beam 
guide plate . expander and thereby reproduce a second hologram 

10. The backlight unit of claim 9 , wherein the second image ; and 
beam expander further comprises a second mirror config a field lens configured to focus the first hologram image 
ured to reflect the first light beam and the second light beam and the second hologram image , output from the spatial 
output from the first beam expander into the third input light modulator , onto different spaces , 

wherein the first beam expander comprises : coupler of the second beam expander . 
11. The backlight unit of claim 7 , wherein the first beam a first input coupler configured to transmit the first light 

beam into the first light guide plate ; deflector comprises a first horizontal beam deflector and a 
first vertical beam deflector , and the second beam deflector a second input coupler configured to transmit the 
comprises a second horizontal beam deflector and a second second light beam into the first light guide plate ; and 
vertical beam deflector . an output coupler configured to emit the first light beam 

12. The backlight unit of claim 11 , wherein and the second light beam from the first light guide 
the first horizontal beam deflector and the first vertical plate , 

wherein the first input coupler is disposed on an upper beam deflector are disposed over a first edge of the 
upper surface of the first light guide plate ; and surface of the first light guide plate to face the first 

the second horizontal beam deflector and the second beam deflector , 
vertical beam deflector are disposed over a second edge wherein the second input coupler is disposed on the upper 
of the upper surface of the first light guide plate . surface of the first light guide plate to face the second 

13. A holographic display device comprising : beam deflector , and 
wherein the output coupler is disposed on the upper a light source configured to provide a first light beam and 

a second light beam ; surface of the first light guide plate between the first 
a first beam expander configured to expand the first light input coupler and the second input coupler . 
beam and the second light beam in a first direction , the 
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