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1[preamble] A pixel 
arrangement structure of an 
organic light emitting diode 
(OLED) display, the pixel 
arrangement structure 
comprising a plurality of pixels 
comprising:  

The Samsung Galaxy S22 Ultra product comprises an organic light-emitting diode (“OLED”) 
display. As shown in the annotated image below, the Samsung Galaxy S22 Ultra product contains 
a pixel arrangement structure of an OLED display, the pixel arrangement structure comprising a 
plurality of pixels. 
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1[preamble] A pixel 
arrangement structure of an 
organic light emitting diode 
(OLED) display, the pixel 
arrangement structure 
comprising a plurality of pixels 
comprising: 

(cont’d) 
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1[preamble] A pixel 
arrangement structure of an 
organic light emitting diode 
(OLED) display, the pixel 
arrangement structure 
comprising a plurality of pixels 
comprising: 

(cont’d) 
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1[a] a plurality of first pixels; As shown in the annotated image below, the Samsung Galaxy S22 Ultra product comprises a pixel 
arrangement structure comprising a plurality of first pixels.  
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1[b] a plurality of second 
pixels; and 

As shown in the annotated image below, the Samsung Galaxy S22 Ultra product comprises a pixel 
arrangement structure comprising a plurality of second pixels.  
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1[c] a plurality of third pixels, As shown in the annotated image below, the Samsung Galaxy S22 Ultra product comprises a pixel 
arrangement structure comprising a plurality of third pixels.  
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1[d] wherein the OLED display 
comprises a pixel defining 
layer defining areas of the first 
pixels, the second pixels, and 
the third pixels, 

The Samsung Galaxy S22 Ultra product comprises a pixel defining layer defining areas of the first 
pixels, the second pixels, and the third pixels. A pixel defining layer is formed to define the area 
of each pixel, as evidenced, for example, by the black boundaries surrounding each pixel in the 
annotated image below.  

 
Annotated Exhibit 2029 at 4  

(Galaxy S22 Ultra Teardown Photos) 

SDC EX. 2028 - 8/76



Page 9 of 76 

U.S. Pat. No. 11,594,578 Samsung Galaxy S22 Ultra 

1[e] wherein the first pixels, 
the second pixels, and the 
third pixels are configured to 
emit different color lights, 

In the Samsung Galaxy S22 Ultra product, the first pixels, the second pixels, and the third pixels 
are configured to emit different color lights. As shown in the annotated image below, the first 
pixels (see green arrows) are configured to emit green light, the second pixels (see blue arrows) 
are configured to emit blue light, and the third pixels (see red arrows) are configured to emit red 
light.  
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1[f] wherein the first pixels are 
arranged in first sets extending 
along a first direction to form 
respective first lines, 

In the Samsung Galaxy S22 Ultra product, the first pixels are arranged in first sets extending along 
a first direction to form respective first lines. As shown in the annotated image below, the first 
pixels (green circles) are arranged in first sets extending along a first direction to form respective 
first lines (purple lines).  
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1[g] wherein the second pixels 
and the third pixels are 
alternately arranged in second 
sets extending along the first 
direction to form respective 
second lines parallel to the 
first lines, 

In the Samsung Galaxy S22 Ultra product, the second pixels and the third pixels are alternately 
arranged in second sets extending along the first direction to form respective second lines 
parallel to the first lines. As shown in the annotated image below, the second pixels (blue circles) 
and the third pixels (red circles) are alternately arranged in second sets extending along the first 
direction to form respective second lines (orange lines) parallel to the first lines (purple lines). 
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1[h] wherein one of the 
second lines passes through 
centers of the second pixels 
and the third pixels in a 
corresponding one of the 
second sets and passes 
between the first pixels in 
corresponding adjacent ones 
of the first sets, 

In the Samsung Galaxy S22 Ultra product, one of the second lines passes through centers of the 
second pixels and the third pixels in a corresponding one of the second sets and passes between 
the first pixels in corresponding adjacent ones of the first sets. As shown in the annotated image 
below, one of the second lines (orange line) passes through centers of the second pixels and the 
third pixels in a corresponding one of the second sets (blue circle and red circle) and passes 
between the first pixels in corresponding adjacent ones of the first sets (green circles). 
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1[i] wherein the first lines and 
the second lines are 
alternately arranged, 

In the Samsung Galaxy S22 Ultra product, the first lines and the second lines are alternately 
arranged. As shown in the annotated image below, the first lines (purple lines) and the second 
lines (orange lines) are alternately arranged.  
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1[j] wherein the first pixels are 
also arranged in third sets 
extending along a second 
direction that is perpendicular 
to the first direction to form 
respective third lines, 

In the Samsung Galaxy S22 Ultra product, the first pixels are also arranged in third sets extending 
along a second direction that is perpendicular to the first direction to form respective third lines. 
As shown in the annotated image below, the first pixels (green circles) are also arranged in third 
sets extending along a second direction that is perpendicular to the first direction to form 
respective third lines (pink lines).  
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1[k] wherein the second pixels 
and the third pixels are also 
alternately arranged in fourth 
sets extending along the 
second direction to form 
respective fourth lines that are 
parallel to the third lines, 

In the Samsung Galaxy S22 Ultra product, the second pixels and the third pixels are also 
alternately arranged in fourth sets extending along the second direction to form respective 
fourth lines that are parallel to the third lines. As shown in the annotated image below, the 
second pixels (blue circles) and the third pixels (red circles) are also alternately arranged in fourth 
sets extending along the second direction to form respective fourth lines (yellow lines) that are 
parallel to the third lines (pink lines).  
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1[l] wherein the third lines and 
the fourth lines are alternately 
arranged, 

In the Samsung Galaxy S22 Ultra product, the third lines and the fourth lines are alternately 
arranged. As shown in the annotated image below, the third lines (pink lines) and the fourth lines 
(yellow lines) are alternately arranged.  
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1[m] wherein the first pixels 
and either the second pixels or 
the third pixels are alternately 
arranged along a third 
direction, which crosses the 
first direction and the second 
direction, 

In the Samsung Galaxy S22 Ultra product, the first pixels and either the second pixels or the third 
pixels are alternately arranged along a third direction, which crosses the first direction and the 
second direction. As shown in the annotated image below, the first pixels (green circles) and 
either the second pixels (blue circles) or the third pixels (red circles) are alternately arranged 
along a third direction, which crosses the first direction and the second direction.  
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1[n] wherein a region having a 
width in the second direction 
that is equal to a width of the 
first pixels in the second 
direction, extending parallel to 
the first direction, and 
completely overlapping a row 
of the first pixels extending in 
the first direction, is entirely 
offset in the second direction 
from at least one of the 
second pixels or the third 
pixels in at least one of rows of 
the second pixels and the third 
pixels adjacent to the row of 
the first pixels, and 

In the Samsung Galaxy S22 Ultra product, a region having a width in the second direction that is 
equal to a width of the first pixels in the second direction, extending parallel to the first direction, 
and completely overlapping a row of the first pixels extending in the first direction, is entirely 
offset in the second direction from at least one of the second pixels or the third pixels in at least 
one of rows of the second pixels and the third pixels adjacent to the row of the first pixels. As 
shown in the annotated image below, a region (orange region) having a width in the second 
direction that is equal to a width of the first pixels in the second direction, extending parallel to 
the first direction, and completely overlapping a row of the first pixels extending in the first 
direction, is entirely offset in the second direction from at least one of the second pixels (blue 
circles) or the third pixels (red circles) in at least one of rows of the second pixels and the third 
pixels adjacent to the row of the first pixels.  
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1[o] wherein a shortest 
distance between two nearest 
ones of the first pixels in one 
of the first sets is greater than 
a shortest distance between 
one of the second pixels and 
one of the third pixels that are 
nearest each other in one of 
the second sets. 

In the Samsung Galaxy S22 Ultra product, a shortest distance between two nearest ones of the 
first pixels in one of the first sets is greater than a shortest distance between one of the second 
pixels and one of the third pixels that are nearest each other in one of the second sets. As shown 
in the annotated image below, a shortest distance (light green) between two nearest ones of the 
first pixels in one of the first sets (green circles) of 36 micrometers is greater than a shortest 
distance (light blue) between one of the second pixels and one of the third pixels that are nearest 
each other in one of the second sets (blue circle and red circle) of 27 micrometers.  
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2. The pixel arrangement 
structure of claim 1, wherein 
one of the first lines passes 
between the second pixels and 
the third pixels in 
corresponding adjacent ones 
of the second sets. 

In the Samsung Galaxy S22 Ultra product, one of the first lines passes between the second pixels 
and the third pixels in corresponding adjacent ones of the second sets. As shown in the 
annotated image below, one of the first lines (purple line) passes between the second pixels 
(blue circles) and the third pixels (red circles) in corresponding adjacent ones of the second sets. 
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3. The pixel arrangement 
structure of claim 1, wherein 
one of the third lines passes 
between the second pixels and 
the third pixels in 
corresponding adjacent ones 
of the fourth sets. 

In the Samsung Galaxy S22 Ultra product, one of the third lines passes between the second pixels 
and the third pixels in corresponding adjacent ones of the fourth sets. As shown in the annotated 
image below, one of the third lines (pink line) passes between the second pixels (blue circles) and 
the third pixels (red circles) in corresponding adjacent ones of the fourth sets. 
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4. The pixel arrangement 
structure of claim 1, wherein 
one of the fourth lines passes 
between the first pixels in 
corresponding adjacent ones 
of the third sets. 

In the Samsung Galaxy S22 Ultra product, one of the fourth lines passes between the first pixels 
in corresponding adjacent ones of the third sets. As shown in the annotated image below, one of 
the fourth lines (yellow line) passes between the first pixels (green circles) in corresponding 
adjacent ones of the third sets. 
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5. The pixel arrangement 
structure of claim 1, wherein a 
shortest distance between the 
first pixels and the second 
pixels, and a shortest distance 
between the first pixels and 
the third pixels, are a same 
first length. 

In the Samsung Galaxy S22 Ultra product, a shortest distance between the first pixels and the 
second pixels, and a shortest distance between the first pixels and the third pixels, are a same 
first length. As shown in the annotated image below, a shortest distance (light blue) between the 
first pixels (green circles) and the second pixels (blue circles), and a shortest distance (light green) 
between the first pixels (green circles) and the third pixels (red pixels), are a same first length of 
20 micrometers. 
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6. The pixel arrangement 
structure of claim 1, wherein 
the first pixels are configured 
to emit green light, the second 
pixels are configured to emit 
blue light, and the third pixels 
are configured to emit red 
light. 

In the Samsung Galaxy S22 Ultra product, the first pixels are configured to emit green light, the 
second pixels are configured to emit blue light, and the third pixels are configured to emit red 
light. As shown in the annotated image below, the first pixels (see green arrows) are configured 
to emit green light, the second pixels (see blue arrows) are configured to emit blue light, and the 
third pixels (see red arrows) are configured to emit red light. 
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10. The pixel arrangement 
structure of claim 1, wherein 
each of the second pixels has a 
larger area than each of the 
third pixels. 

In the Samsung Galaxy S22 Ultra product, each of the second pixels has a larger area than each of 
the third pixels. As shown in the annotated image below, each of the second pixels’ areas (dotted 
blue lines) are larger than each of the third pixels’ areas (dotted red lines). 
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12. The pixel arrangement 
structure of claim 1, wherein 
the first pixels, the second 
pixels, and the third pixels 
have polygonal shapes. 

In the Samsung Galaxy S22 Ultra product, the first pixels, the second pixels, and the third pixels 
have polygonal shapes. As shown in the annotated image below, the first pixels (see green 
arrows), the second pixels (see blue arrows), and the third pixels (see red arrows) each have 
polygonal shapes.  
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13. The pixel arrangement 
structure of claim 12, wherein 
neighboring ones of the 
plurality of first pixels have 
octagonal shapes that are 
symmetrical to each other. 

In the Samsung Galaxy S22 Ultra product, neighboring ones of the plurality of first pixels have 
octagonal shapes that are symmetrical to each other. As shown in the annotated image below, 
neighboring ones of the plurality of first pixels (see green arrows) have octagonal shapes that are 
symmetrical to each other.  
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14. The pixel arrangement 
structure of claim 12, wherein 
the second pixels and the third 
pixels have octagonal shapes. 

In the Samsung Galaxy S22 Ultra product, the second pixels and the third pixels have octagonal 
shapes. As shown in the annotated image below, the second pixels (see blue arrows) and the 
third pixels (see red arrows) have octagonal shapes.  
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17. The pixel arrangement 
structure of claim 1, wherein 
each of the first pixels has a 
smaller area than the second 
pixels and the third pixels. 

In the Samsung Galaxy S22 Ultra product, each of the first pixels has a smaller area than the 
second pixels and the third pixels. As shown in the annotated image below, each of the first 
pixels’ areas (green dotted lines) are smaller than each of the second pixels’ areas (dotted blue 
lines) and each of the third pixels’ areas (dotted red lines).  
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18[a] The pixel arrangement 
structure of claim 1, wherein: 
some of the second pixels are 
spaced from, and alternately 
arranged with, some of the 
first pixels in a fifth set of 
pixels aligned along the third 
direction; 

In the Samsung Galaxy S22 Ultra product, some of the second pixels are spaced from, and 
alternately arranged with, some of the first pixels in a fifth set of pixels aligned along the third 
direction. As shown in the annotated image below, some of the second pixels (blue circle) are 
spaced from, and alternately arranged with, some of the first pixels (green circle) in a fifth set of 
pixels aligned along the third direction.  
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18[b] the third pixels are 
spaced from the first pixels 
and the second pixels; 

In the Samsung Galaxy S22 Ultra product, the third pixels are spaced from the first pixels and the 
second pixels. As shown in the annotated image below, the third pixels (red circles) are spaced 
from the first pixels (green circles) and the second pixels (blue circles).  

 

 
Annotated Exhibit 2029 at 4  

(Galaxy S22 Ultra Teardown Photos) 

SDC EX. 2028 - 31/76



Page 32 of 76 

U.S. Pat. No. 11,594,578 Samsung Galaxy S22 Ultra 

18[c] some of the third pixels 
are alternately arranged with 
some of the first pixels in a 
sixth set of pixels aligned along 
a fourth direction crossing the 
third direction; 

In the Samsung Galaxy S22 Ultra product, some of the third pixels are alternately arranged with 
some of the first pixels in a sixth set of pixels aligned along a fourth direction crossing the third 
direction. As shown in the annotated image below, some of the third pixels (red circle) are 
alternately arranged with some of the first pixels (green circle) in a sixth set of pixels aligned 
along a fourth direction crossing the third direction.  
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18[d] the fifth set of pixels and 
the sixth set of pixels intersect 
at one of the first pixels that is 
in both the fifth set and the 
sixth set; and 

In the Samsung Galaxy S22 Ultra product, the fifth set of pixels and the sixth set of pixels 
intersect at one of the first pixels that is in both the fifth set and the sixth set. As shown in the 
annotated image below, the fifth set of pixels (green circle and blue circle) and the sixth set of 
pixels (green circle and red circle) intersect at one of the first pixels that is in both the fifth set 
and the sixth set (green circle).  
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18[e] the first pixels are 
different in size from at least 
one of the second pixels or the 
third pixels. 

In the Samsung Galaxy S22 Ultra product, the first pixels are different in size from at least one of 
the second pixels or the third pixels. As shown in the annotated image below, the first pixels’ 
areas (green dotted lines) are different from at least one of the second pixels’ areas (dotted blue 
lines) or the third pixels’ areas (dotted red lines).  
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19. The pixel arrangement 
structure of claim 18, wherein 
the first pixels are configured 
to produce green light, 
wherein the second pixels are 
configured to produce blue 
light, and wherein the third 
pixels are configured to 
produce red light. 

In the Samsung Galaxy S22 Ultra product, the first pixels are configured to produce green light, 
the second pixels are configured to produce blue light, and the third pixels are configured to 
produce red light. As shown in the annotated image below, the first pixels (see green arrows) are 
configured to produce green light, the second pixels (see blue arrows) are configured to produce 
blue light, and the third pixels (see red arrows) are configured to produce red light.  
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21. The pixel arrangement 
structure of claim 18, wherein 
the second pixels are different 
in size from the third pixels. 

In the Samsung Galaxy S22 Ultra product, the second pixels are different in size from the third 
pixels. As shown in the annotated image below, the second pixels’ areas (dotted blue lines) are 
different from the third pixels’ areas (dotted red lines). 
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22[a] The pixel arrangement 
structure of claim 18, wherein 
a shortest distance between 
two adjacent ones of the first 
pixels is greater than a 
shortest distance between one 
of the second pixels and one 
of the third pixels that is 
adjacent to the one of the 
second pixels, and  

In the Samsung Galaxy S22 Ultra product, a shortest distance between two adjacent ones of the 
first pixels is greater than a shortest distance between one of the second pixels and one of the 
third pixels that is adjacent to the one of the second pixels. As shown in the annotated image 
below, a shortest distance (light green) between two adjacent ones of the first pixels (green 
circles) of 36 micrometers is greater than a shortest distance (light blue) between one of the 
second pixels and one of the third pixels that is adjacent to the one of the second pixels (blue 
circle and red circle) of 27 micrometers. 
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22[b] wherein the shortest 
distance between the two 
adjacent ones of the first 
pixels is different from a 
shortest distance between 
two adjacent ones of the 
second pixels. 

In the Samsung Galaxy S22 Ultra product, the shortest distance between the two adjacent ones 
of the first pixels is different from a shortest distance between two adjacent ones of the second 
pixels. As shown in the annotated image below, the shortest distance (light green) between the 
two adjacent ones of the first pixels (green circles) of 36 micrometers is different from a shortest 
distance (pink) between two adjacent ones of the second pixels of 54 micrometers.  
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23[a] The pixel arrangement 
structure of claim 1, wherein: 
the plurality of second pixels 
comprises a first second pixel, 
a second second pixel, and a 
third second pixel; 

In the Samsung Galaxy S22 Ultra product, the plurality of second pixels comprises a first second 
pixel, a second second pixel, and a third second pixel. As shown in the annotated image below, 
the plurality of second pixels (blue circles) comprises a first second pixel, a second second pixel, 
and a third second pixel.  
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23[b] each of the second 
pixels is configured to produce 
light having a second color; 

In the Samsung Galaxy S22 Ultra product, each of the second pixels is configured to produce light 
having a second color. As shown in the annotated image below, each of the second pixels (see 
blue arrows) is configured to produce light having a blue color.  
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23[c] the plurality of third 
pixels comprises a first third 
pixel, a second third pixel, and 
a third third pixel; 

In the Samsung Galaxy S22 Ultra product, the plurality of third pixels comprises a first third pixel, 
a second third pixel, and a third third pixel. As shown in the annotated image below, the plurality 
of third pixels (red circles) comprises a first third pixel, a second third pixel, and a third third 
pixel.  
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23[d] each of the third pixels is 
configured to produce light 
having a third color that is 
different from the second 
color; 

In the Samsung Galaxy S22 Ultra product, each of the third pixels is configured to produce light 
having a third color that is different from the second color. As shown in the annotated image 
below, each of the third pixels (see red arrows) is configured to produce light having a red color 
that is different from the blue color.  
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23[e] the first second pixel, 
the first third pixel, the second 
second pixel, and the second 
third pixel form a first virtual 
quadrangle, 

In the Samsung Galaxy S22 Ultra product, the first second pixel, the first third pixel, the second 
second pixel, and the second third pixel form a first virtual quadrangle. As shown in the 
annotated image below, the first second pixel, the first third pixel, the second second pixel, and 
the second third pixel form a first virtual quadrangle (yellow).  
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23[f] the second second pixel, 
the second third pixel, the 
third second pixel, and the 
third third pixel form a second 
virtual quadrangle; 

In the Samsung Galaxy S22 Ultra product, the second second pixel, the second third pixel, the 
third second pixel, and the third third pixel form a second virtual quadrangle. As shown in the 
annotated image below, the second second pixel, the second third pixel, the third second pixel, 
and the third third pixel form a second virtual quadrangle (yellow).  
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23[g] the plurality of first 
pixels comprises a first first 
pixel in the first virtual 
quadrangle and a second first 
pixel in the second virtual 
quadrangle; 

In the Samsung Galaxy S22 Ultra product, the plurality of first pixels comprises a first first pixel in 
the first virtual quadrangle and a second first pixel in the second virtual quadrangle. As shown in 
the annotated image below, the plurality of first pixels (green circles) comprises a first first pixel 
in the first virtual quadrangle and a second first pixel in the second virtual quadrangle.  
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23[h] the first and second 
virtual quadrangles share a 
common side having 
endpoints at a common first 
vertex and a common second 
vertex of the first and second 
virtual quadrangles, 

In the Samsung Galaxy S22 Ultra product, the first and second virtual quadrangles share a 
common side having endpoints at a common first vertex and a common second vertex of the first 
and second virtual quadrangles. As shown in the annotated image below, the first and second 
virtual quadrangles share a common side having endpoints at a common first vertex and a 
common second vertex of the first and second virtual quadrangles.  
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23[i] the second second pixel 
is arranged at the common 
first vertex, and the second 
third pixel is arranged at the 
common second vertex; 

In the Samsung Galaxy S22 Ultra product, the second second pixel is arranged at the common 
first vertex, and the second third pixel is arranged at the common second vertex. As shown in the 
annotated image below, the second second pixel (blue circle) is arranged at the common first 
vertex, and the second third pixel (red circle) is arranged at the common second vertex.  
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23[j] the plurality of first pixels 
further comprises a third first 
pixel; 

In the Samsung Galaxy S22 Ultra product, the plurality of first pixels further comprises a third 
first pixel. As shown in the annotated image below, the plurality of first pixels further comprises a 
third first pixel (green circle).  
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23[k] the first first pixel and 
the third first pixel are located 
at opposite sides of the 
second second pixel; 

In the Samsung Galaxy S22 Ultra product, the first first pixel and the third first pixel are located at 
opposite sides of the second second pixel. As shown in the annotated image below, the first first 
pixel and the third first pixel are located at opposite sides of the second second pixel (blue circle).  
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23[l] each of the first pixels is 
configured to produce light 
having a first color that is 
different from the second 
color and the third color; and 

In the Samsung Galaxy S22 Ultra product, each of the first pixels is configured to produce light 
having a first color that is different from the second color and the third color. As shown in the 
annotated image below, each of the first pixels (see green arrows) is configured to produce light 
having green color that is different from the blue color and the red color.  
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23[m] the second pixels are 
larger in area than the first 
pixels and the third pixels. 

In the Samsung Galaxy S22 Ultra product, the second pixels are larger in area than the first pixels 
and the third pixels. As shown in the annotated image below, the second pixels’ areas (dotted 
blue lines) are larger than the first pixels’ areas (dotted green lines) and the third pixels’ areas 
(dotted red lines). 
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40[a] The pixel arrangement 
structure of claim 1, wherein 
each of the first pixels has two 
elongated sides that are 
elongated in the third 
direction or a fourth direction 
crossing the third direction 
and different from the first 
and second directions, and 
two connection portions that 
connect the two elongated 
sides to each other at 
respective ends, and 

In the Samsung Galaxy S22 Ultra product, each of the first pixels has two elongated sides that are 
elongated in the third direction or a fourth direction crossing the third direction and different 
from the first and second directions, and two connection portions that connect the two 
elongated sides to each other at respective ends. As shown in the annotated image below, each 
of the first pixels (see green arrows) has two elongated sides that are elongated in the third 
direction or a fourth direction crossing the third direction and different from the first and second 
directions (red lines), and two connection portions (pink portions) that connect the two 
elongated sides (red lines) to each other at respective ends. 
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40[b] wherein at least one of 
the two connection portions 
has a length that is greater 
than a shortest distance 
between the two elongated 
sides. 

In the Samsung Galaxy S22 Ultra product, at least one of the two connection portions has a 
length that is greater than a shortest distance between the two elongated sides. As shown in the 
annotated image below, at least one of the two connection portions (pink portions) has a length 
that is greater than a shortest distance (light blue) between the two elongated sides (red lines). 
Each connection portion follows the boundary of the first pixel to connect two ends of the 
straight elongated sides, and so has a longer length than the perpendicular distance between the 
two elongated sides.  
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41. The pixel arrangement 
structure of claim 1, wherein a 
shortest distance between 
two elongated sides of one of 
the first pixels is less than a 
shortest distance between the 
one of the first pixels and a 
nearest one of the second 
pixels in the third direction or 
a fourth direction crossing the 
third direction. 

In the Samsung Galaxy S22 Ultra product, a shortest distance between two elongated sides of 
one of the first pixels is less than a shortest distance between the one of the first pixels and a 
nearest one of the second pixels in the third direction or a fourth direction crossing the third 
direction. As shown in the annotated image below, a shortest distance (light blue) between two 
elongated sides (red lines) of one of the first pixels (see green arrow) of 12 micrometers is less 
than a shortest distance (light green) between the one of the first pixels (see green arrow) and a 
nearest one of the second pixels in the third direction or a fourth direction crossing the third 
direction (see blue arrow) of 20 micrometers. 
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42[preamble] A pixel 
arrangement structure of an 
organic light emitting diode 
(OLED) display, the pixel 
arrangement structure 
comprising:  

The Samsung Galaxy S22 Ultra product contains a pixel arrangement structure of an organic light 
emitting diode (OLED) display. 

See, e.g., claim 1[preamble]. 

42[a] a plurality of first pixels; The Samsung Galaxy S22 Ultra product comprises a pixel arrangement structure comprising a 
plurality of first pixels. 

See, e.g., claim 1[a]. 

42[b] a plurality of second 
pixels; and 

The Samsung Galaxy S22 Ultra product comprises a pixel arrangement structure comprising a 
plurality of second pixels.  

See, e.g., claim 1[b]. 

42[c] a plurality of third pixels, The Samsung Galaxy S22 Ultra product comprises a pixel arrangement structure comprising a 
plurality of third pixels.  

See, e.g., claim 1[c]. 

42[d] wherein the OLED 
display comprises a pixel 
defining layer defining areas of 
the first pixels, the second 
pixels, and the third pixels, 

The Samsung Galaxy S22 Ultra product comprises a pixel defining layer defining areas of the first 
pixels, the second pixels, and the third pixels.  

See, e.g., claim 1[d]. 

42[e] wherein the first pixels, 
the second pixels, and the 
third pixels are configured to 
emit different color lights, 

In the Samsung Galaxy S22 Ultra product, the first pixels, the second pixels, and the third pixels 
are configured to emit different color lights. 

See, e.g., claim 1[e]. 
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42[f] wherein the first pixels 
are arranged in first sets 
extending along a first 
direction to form respective 
first lines, 

In the Samsung Galaxy S22 Ultra product, the first pixels are arranged in first sets extending along 
a first direction to form respective first lines.  

See, e.g., claim 1[f]. 

42[g] wherein the second 
pixels and the third pixels are 
alternately arranged in second 
sets extending along the first 
direction to form respective 
second lines parallel to the 
first lines, 

In the Samsung Galaxy S22 Ultra product, the second pixels and the third pixels are alternately 
arranged in second sets extending along the first direction to form respective second lines 
parallel to the first lines.  

See, e.g., claim 1[g]. 

42[h] wherein the first lines 
and the second lines are 
alternately arranged, 

In the Samsung Galaxy S22 Ultra product, the first lines and the second lines are alternately 
arranged. 

See, e.g., claim 1[i]. 

42[i] wherein the first pixels 
are also arranged in third sets 
extending along a second 
direction that is perpendicular 
to the first direction to form 
respective third lines, 

In the Samsung Galaxy S22 Ultra product, the first pixels are also arranged in third sets extending 
along a second direction that is perpendicular to the first direction to form respective third lines. 

See, e.g., claim 1[j]. 
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42[j] wherein the second 
pixels and the third pixels are 
also alternately arranged in 
fourth sets extending along 
the second direction to form 
respective fourth lines that are 
parallel to the third lines, 

In the Samsung Galaxy S22 Ultra product, the second pixels and the third pixels are also 
alternately arranged in fourth sets extending along the second direction to form respective 
fourth lines that are parallel to the third lines. 

See, e.g., claim 1[k]. 

42[k] wherein the third lines 
and the fourth lines are 
alternately arranged, 

In the Samsung Galaxy S22 Ultra product, the third lines and the fourth lines are alternately 
arranged. 

See, e.g., claim 1[l]. 

42[l] wherein respective ones 
of the first pixels and 
respective ones of either the 
second pixels or the third 
pixels are alternately arranged 
along a third direction, which 
crosses the first direction and 
the second direction, 

In the Samsung Galaxy S22 Ultra product, respective ones of the first pixels and respective ones 
of either the second pixels or the third pixels are alternately arranged along a third direction, 
which crosses the first direction and the second direction. 

See, e.g., claim 1[m]. 
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42[m] wherein each of the 
second pixels has a larger area 
than each of the third pixels, 

In the Samsung Galaxy S22 Ultra product, each of the second pixels has a larger area than each of 
the third pixels. As shown in the annotated image below, the area of each second pixel (dotted 
blue lines) is larger than the area of each third pixel (dotted red lines). 
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42[n] wherein a distance 
between centers of 
neighboring pixels of the 
second pixels and the third 
pixels is a first length, 

In the Samsung Galaxy S22 Ultra product, a distance between centers of neighboring pixels of the 
second pixels and the third pixels is a first length. As shown in the annotated image below, a 
distance (purple) between centers of neighboring pixels of the second pixels and the third pixels 
(blue circle and red circle) is a first length of 51 micrometers. 
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42[o] wherein a distance 
between centers of 
neighboring pixels of the first 
pixels and the second pixels, 
and a distance between 
centers of neighboring pixels 
of the first pixels and the third 
pixels are a second length, 

In the Samsung Galaxy S22 Ultra product, a distance between centers of neighboring pixels of the 
first pixels and the second pixels, and a distance between centers of neighboring pixels of the 
first pixels and the third pixels are a second length. As shown in the annotated image below, a 
distance (light green) between centers of neighboring pixels of the first pixels and the second 
pixels (green circle and blue circle), and a distance (light blue) between centers of neighboring 
pixels of the first pixels and the third pixels (green circle and red circle) are a second length of 36 
micrometers.  
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42[p] wherein a distance 
between centers of 
neighboring pixels of the first 
pixels is a third length that is 
greater than the second 
length, and 

In the Samsung Galaxy S22 Ultra product, a distance between centers of neighboring pixels of the 
first pixels is a third length that is greater than the second length. As shown in the annotated 
image below, a distance (pink) between centers of neighboring pixels of the first pixels (green 
circles) is a third length of 50 micrometers that is greater than the second length of 36 
micrometers. 
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42[q] wherein a shortest 
distance between two nearest 
ones of the first pixels in one 
of the first sets is greater than 
a shortest distance between 
one of the second pixels and 
one of the third pixels that are 
nearest each other in one of 
the second sets. 

In the Samsung Galaxy S22 Ultra product, a shortest distance between two nearest ones of the 
first pixels in one of the first sets is greater than a shortest distance between one of the second 
pixels and one of the third pixels that are nearest each other in one of the second sets. 

See, e.g., claim 1[o]. 
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43[a] The pixel arrangement 
structure of claim 42, wherein 
each of the first pixels has two 
parallel sides that are 
elongated in the third 
direction or a fourth direction 
crossing the third direction 
and two connection portions 
that connect the two parallel 
sides to each other at 
respective ends, and 

In the Samsung Galaxy S22 Ultra product, each of the first pixels has two parallel sides that are 
elongated in the third direction or a fourth direction crossing the third direction and two 
connection portions that connect the two parallel sides to each other at respective ends. As 
shown in the annotated image below, each of the first pixels (see green arrows) has two parallel 
sides that are elongated in the third direction or a fourth direction crossing the third direction 
(red lines) and two connection portions (pink portions) that connect the two parallel sides (red 
lines) to each other at respective ends. 
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43[b] wherein at least one of 
the two connection portions 
has a length that is greater 
than a shortest distance 
between the two parallel 
sides. 

In the Samsung Galaxy S22 Ultra product, at least one of the two connection portions has a 
length that is greater than a shortest distance between the two parallel sides. As shown in the 
annotated image below, at least one of the two connection portions (pink portions) has a length 
that is greater than a shortest distance (light blue) between the two parallel sides (red lines). 
Each connection portion follows the boundary of the first pixel to connect two ends of the 
straight parallel sides, and so has a longer length than the perpendicular distance between the 
two parallel sides. 
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44. The pixel arrangement 
structure of claim 42, wherein 
a shortest distance between 
two elongated sides of one of 
the first pixels is less than a 
shortest distance between the 
one of the first pixels and a 
nearest one of the second 
pixels in the third direction or 
a fourth direction crossing the 
third direction. 

In the Samsung Galaxy S22 Ultra product, a shortest distance between two elongated sides of 
one of the first pixels is less than a shortest distance between the one of the first pixels and a 
nearest one of the second pixels in the third direction or a fourth direction crossing the third 
direction. As shown in the annotated image below, a shortest distance (light blue) between two 
elongated sides (red lines) of one of the first pixels (see green arrow) of 12 micrometers is less 
than a shortest distance (light green) between the one of the first pixels (see green arrow) and a 
nearest one of the second pixels in the third direction or a fourth direction crossing the third 
direction (see blue arrow) of 20 micrometers. 
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45[preamble] A pixel 
arrangement structure of an 
organic light emitting diode 
(OLED) display, the pixel 
arrangement structure 
comprising:  

The Samsung Galaxy S22 Ultra product contains a pixel arrangement structure of an organic light 
emitting diode (OLED) display. 

See, e.g., claim 1[preamble]. 
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45[a] a plurality of first pixels, 
wherein the first pixels have a 
shape comprising edges; 

As shown in the annotated image below, the Samsung Galaxy S22 Ultra product comprises a pixel 
arrangement structure comprising a plurality of first pixels, wherein the first pixels have a shape 
comprising edges. 
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45[b] a plurality of second 
pixels; and 

The Samsung Galaxy S22 Ultra product comprises a pixel arrangement structure comprising a 
plurality of second pixels.  

See, e.g., claim 1[b]. 

45[c] a plurality of third pixels, The Samsung Galaxy S22 Ultra product comprises a pixel arrangement structure comprising a 
plurality of third pixels.  

See, e.g., claim 1[c]. 

45[d] wherein the OLED 
display comprises a pixel 
defining layer defining areas of 
the first pixels, the second 
pixels, and the third pixels, 

The Samsung Galaxy S22 Ultra product comprises a pixel defining layer defining areas of the first 
pixels, the second pixels, and the third pixels.  

See, e.g., claim 1[d]. 

45[e] wherein the first pixels, 
the second pixels, and the 
third pixels are configured to 
emit different color lights, 

In the Samsung Galaxy S22 Ultra product, the first pixels, the second pixels, and the third pixels 
are configured to emit different color lights.  

See, e.g., claim 1[e]. 

SDC EX. 2028 - 68/76



Page 69 of 76 

U.S. Pat. No. 11,594,578 Samsung Galaxy S22 Ultra 

45[f] wherein only one of the 
second pixels and the third 
pixels is included in a virtual 
quadrangle containing outer 
edges comprising some of the 
edges of a group of four 
neighboring ones of the 
plurality of first pixels, all 
portions of all others of the 
second pixels and the third 
pixels being outside of the 
virtual quadrangle, and 

In the Samsung Galaxy S22 Ultra product, only one of the second pixels and the third pixels is 
included in a virtual quadrangle containing outer edges comprising some of the edges of a group 
of four neighboring ones of the plurality of first pixels, all portions of all others of the second 
pixels and the third pixels being outside of the virtual quadrangle. As shown in the annotated 
image below, only one of the second pixels (blue circles) and the third pixels (red circles) is 
included in a virtual quadrangle (orange quadrangle) containing outer edges comprising some of 
the edges of a group of four neighboring ones of the plurality of first pixels (green circles), all 
portions of all others of the second pixels (blue circles) and the third pixels (red circles) being 
outside of the virtual quadrangle. 

 
Annotated Exhibit 2029 at 4  

(Galaxy S22 Ultra Teardown Photos) 

SDC EX. 2028 - 69/76



Page 70 of 76 

U.S. Pat. No. 11,594,578 Samsung Galaxy S22 Ultra 

45[g] wherein a shortest 
distance between any two of 
the group of four neighboring 
ones of the plurality of first 
pixels is greater than a 
shortest distance between the 
only one of the second pixels 
and the third pixels included in 
the virtual quadrangle and a 
nearest one of the second 
pixels or the third pixels in a 
direction perpendicular to any 
side of the virtual quadrangle. 

In the Samsung Galaxy S22 Ultra product, a shortest distance between any two of the group of 
four neighboring ones of the plurality of first pixels is greater than a shortest distance between 
the only one of the second pixels and the third pixels included in the virtual quadrangle and a 
nearest one of the second pixels or the third pixels in a direction perpendicular to any side of the 
virtual quadrangle. As shown in the annotated image below, a shortest distance (light green) 
between any two of the group of four neighboring ones of the plurality of first pixels of 36 
micrometers is greater than a shortest distance (light blue) between the only one of the second 
pixels and the third pixels included in the virtual quadrangle and a nearest one of the second 
pixels or the third pixels in a direction perpendicular to any side of the virtual quadrangle of 27 
micrometers. 
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46. The pixel arrangement 
structure of claim 45, wherein 
the first pixels are configured 
to emit green light. 

In the Samsung Galaxy S22 Ultra product, the first pixels are configured to emit green light. As 
shown in the annotated image below, the first pixels (see green arrows) are configured to emit 
green light. 
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47. The pixel arrangement 
structure of claim 45, wherein 
the virtual quadrangle does 
not cross any other of the first 
pixels, the second pixels, or 
the third pixels. 

In the Samsung Galaxy S22 Ultra product, the virtual quadrangle does not cross any other of the 
first pixels, the second pixels, or the third pixels. As shown in the annotated image below, the 
virtual quadrangle (orange quadrangle) does not cross any other of the first pixels, the second 
pixels (blue circles), or the third pixels (red circles). 
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51[a] The pixel arrangement 
structure of claim 45, wherein 
two parallel edges from 
among the edges of each of 
the first pixels are elongated in 
a first direction or a second 
direction crossing the first 
direction, 

In the Samsung Galaxy S22 Ultra product, two parallel edges from among the edges of each of 
the first pixels are elongated in a first direction or a second direction crossing the first direction. 
As shown in the annotated image below, two parallel edges (red lines) from among the edges of 
each of the first pixels (see green arrows) are elongated in a first direction or a second direction 
crossing the first direction. 
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51[b] wherein remaining 
edges from among the edges 
of each of the first pixels 
connect respective first ends 
of the two parallel edges to 
each other and connect 
respective second ends of the 
two parallel edges to each 
other, and 

In the Samsung Galaxy S22 Ultra product, remaining edges from among the edges of each of the 
first pixels connect respective first ends of the two parallel edges to each other and connect 
respective second ends of the two parallel edges to each other. As shown in the annotated image 
below, remaining edges (pink portions) from among the edges of each of the first pixels (see 
green arrows) connect respective first ends (orange circles) of the two parallel edges (red lines) 
to each other and connect respective second ends (yellow circles) of the two parallel edges (red 
lines) to each other. 
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51[c] wherein a total length of 
the remaining edges between 
at least one of the first ends or 
the second ends is greater 
than a shortest distance 
between the two parallel 
edges. 

In the Samsung Galaxy S22 Ultra product, a total length of the remaining edges between at least 
one of the first ends or the second ends is greater than a shortest distance between the two 
parallel edges. As shown in the annotated image below, a total length of the remaining edges 
between at least one of the first ends or the second ends (pink portion connecting orange circles 
or pink portion connecting yellow circles) is greater than a shortest distance (light blue) between 
the two parallel edges (red lines). Each set of remaining edges follows the boundary of the first 
pixel to connect two ends of the straight parallel edges, and so has a longer total length than the 
perpendicular distance between the two parallel edges. 
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52. The pixel arrangement 
structure of claim 45, wherein 
a shortest distance between 
two parallel edges that are 
elongated in a first direction or 
a second direction crossing the 
first direction from among the 
edges of one of the group of 
four neighboring ones of the 
plurality of first pixels is less 
than a shortest distance 
between the one of the group 
of four neighboring ones of 
the plurality of first pixels and 
the only one of the second 
pixels and the third pixels 
included in the virtual 
quadrangle. 

In the Samsung Galaxy S22 Ultra product, a shortest distance between two parallel edges that 
are elongated in a first direction or a second direction crossing the first direction from among the 
edges of one of the group of four neighboring ones of the plurality of first pixels is less than a 
shortest distance between the one of the group of four neighboring ones of the plurality of first 
pixels and the only one of the second pixels and the third pixels included in the virtual 
quadrangle. As shown in the annotated image below, a shortest distance (light blue) between 
two parallel edges that are elongated in a first direction or a second direction crossing the first 
direction (red lines) from among the edges of one of the group of four neighboring ones of the 
plurality of first pixels (see green arrow) of 12 micrometers is less than a shortest distance (light 
green) between the one of the group of four neighboring ones of the plurality of first pixels (see 
green arrow) and the only one of the second pixels and the third pixels included in the virtual 
quadrangle (see blue arrow) of 20 micrometers. 
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