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U.S. Pat. No. 10,854,683 Samsung Galaxy S22 Ultra 

1[preamble] A pixel 
arrangement structure of an 
organic light emitting diode 
(OLED) display 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. 

Annotated Exhibit 2029 at 4  
(Galaxy S22 ULTRA Teardown Photos) 
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1[preamble] A pixel 
arrangement structure of an 
organic light emitting diode 
(OLED) display comprising: 

(cont’d) 

 
Annotated Exhibit 2029 at 5 

(Galaxy S22 ULTRA Teardown Photos) 
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1[preamble] A pixel 
arrangement structure of an 
organic light emitting diode 
(OLED) display comprising: 

(cont’d) 

 
Annotated Exhibit 2029 at 2 

(Galaxy S22 ULTRA Teardown Photos) 
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1[a] a plurality of pixels for 
displaying an image on the 
OLED display and comprising:  

 

The Samsung Galaxy S22 Ultra product contains a plurality of pixels for displaying an image on 
the OLED display. As shown in the annotated image below, the Samsung Galaxy S22 Ultra 
product comprises an OLED display containing a plurality of pixels for displaying an image on the 
OLED display. 

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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1[a] a plurality of pixels for 
displaying an image on the 
OLED display and comprising: 

(cont’d) 

 
Annotated Exhibit 2029 at 5 

(Galaxy S22 ULTRA Teardown Photos) 
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1[b] a first pixel; 

 

The Samsung Galaxy S22 Ultra product has a first pixel. As shown in the annotated image below, 
the Samsung Galaxy S22 Ultra product has a first pixel (see green arrow).  

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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1[b] a first pixel; 

(cont’d) 

 
Annotated Exhibit 2029 at 5 

(Galaxy S22 ULTRA Teardown Photos) 
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1[c] a pair of second pixels 
separated from the first pixel, 
the second pixels being 
located at opposite sides of 
the first pixel along a first line 
on which the first pixel, the 
second pixels, and another 
first pixel are consecutively 
arranged such that the first 
line passes through respective 
centers of the first pixel, the 
second pixels, and the other 
first pixel; and 

 

The Samsung Galaxy S22 Ultra product has a pair of second pixels separated from the first pixel, 
the second pixels being located at opposite sides of the first pixel along a first line on which the 
first pixel, the second pixels, and another first pixel are consecutively arranged such that the first 
line passes through respective centers of the first pixel, the second pixels, and the other first 
pixel. As shown in the annotated image below, the Samsung Galaxy S22 Ultra product has a pair 
of second pixels (see blue arrows) that are separated from and on opposite sides of the first pixel 
(see green arrow) along a first line (black) passing through the centers of the first pixel (see green 
arrow), the second pixels (see blue arrows), and another first pixel (see pink arrow) consecutively 
arranged on the first line (black). 

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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1[d] a pair of third pixels 
separated from the first pixel 
and the second pixels, the 
third pixels being located at 
opposite sides of the first pixel 
along a second line on which 
the first pixel, the third pixels, 
and an additional first pixel are 
consecutively arranged such 
that the second line passes 
through respective centers of 
the first pixel, the third pixels, 
and the additional first pixel, 
the second line crossing the 
first line at a location of the 
first pixel, 

 

The Samsung Galaxy S22 Ultra product has a pair of third pixels separated from the first pixel and 
the second pixels, the third pixels being located at opposite sides of the first pixel along a second 
line on which the first pixel, the third pixels, and an additional first pixel are consecutively 
arranged such that the second line passes through respective centers of the first pixel, the third 
pixels, and the additional first pixel. As shown in the annotated image below, the Samsung 
Galaxy S22 Ultra product has a pair of third pixels (see red arrows) that are separated from and 
on opposite sides of the first pixel (see green arrow) along a second line (brown) passing through 
the centers of the first pixel (see green arrow), the third pixels (see red arrows), and an 
additional first pixel (see pink arrow) consecutively arranged on the second line (brown). 

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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1[d] a pair of third pixels 
separated from the first pixel 
and the second pixels, the 
third pixels being located at 
opposite sides of the first pixel 
along a second line on which 
the first pixel, the third pixels. 
and an additional first pixel are 
consecutively arranged such 
that the second line passes 
through respective centers of 
the first pixel, the third pixels, 
and the additional first pixel, 
the second line crossing the 
first line at a location of the 
first pixel, 

(cont’d) 

In the Samsung Galaxy S22 Ultra product, the second line is crossing the first line at a location of 
the first pixel. As shown in the annotated image below, the second line (brown) crosses the first 
line (black) at a location of the first pixel (see green arrow).  

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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1[e] wherein a first distance 
between the second pixels is 
greater than a second distance 
between one of the second 
pixels and a neighboring one 
of the third pixels, 

 

In the Samsung Galaxy S22 Ultra product, a first distance between the second pixels is greater 
than a second distance between one of the second pixels and a neighboring one of the third 
pixels. As shown in the annotated image below, a first distance (light green) between the second 
pixels (see blue arrows) of 71 micrometers is greater than a second distance (light blue) between 
one of the second pixels (see blue arrows) and a neighboring one of the third pixels (see red 
arrows) of 51 micrometers. 

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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1[f] wherein the first pixels are 
configured to emit green light, 
which is a color that is 
different from light emitted by 
the second pixels and the third 
pixels, 

 

In the Samsung Galaxy S22 Ultra product, the first pixels are configured to emit green light, which 
is a color that is different from light emitted by the second pixels and the third pixels. The first 
pixels (see green arrows) emit green light, which is a color that is different from the blue light 
emitted by the second pixels (see blue arrows) and the red light emitted by the third pixels (see 
red arrows). 

 
Annotated Exhibit 2029 at 5 

(Galaxy S22 ULTRA Teardown Photos) 
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1[g] wherein the first pixels 
are smaller than at least one 
of the second pixels or the 
third pixels, and 

 

In the Samsung Galaxy S22 Ultra product, the first pixels are smaller than at least one of the 
second pixels or the third pixels. As shown in the annotated image below, the first pixels (dotted 
green lines) are smaller than at least one of the second pixels (dotted blue lines) or the third 
pixels (dotted red lines). 

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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1[h] 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).  

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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2[a] The pixel arrangement 
structure of claim 1, wherein 
the first pixels, the second 
pixels, and the third pixels 
have polygonal shapes, and  

 

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.  

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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2[b] wherein each of the 
second pixels and the third 
pixels has a larger area than 
the first pixel. 

 

In the Samsung Galaxy S22 Ultra product, each of the second pixels and the third pixels has a 
larger area than the first pixel. As shown in the annotated image below, each of the second 
pixels’ areas (dotted blue lines) and each of the third pixels’ areas (dotted red lines) are larger 
than the first pixel’s area (dotted green line). 

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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3. The pixel arrangement 
structure of claim 2, 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.  

 
Annotated Exhibit 2029 at 3 

(Galaxy S22 ULTRA Teardown Photos) 
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4. The pixel arrangement 
structure of claim 1, 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. The first pixels (see green arrows) emit green light, 
the second pixels (see blue arrows) emit blue light, and the third pixels (see red arrows) emit red 
light. 

 
Annotated Exhibit 2029 at 5 

(Galaxy S22 ULTRA Teardown Photos) 
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5. The pixel arrangement 
structure of claim 4, wherein 
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 second pixels are configured to emit blue light, and 
the third pixels are configured to emit red light. The second pixels (see blue arrows) emit blue 
light, and the third pixels (see red arrows) emit red light. 

 
Annotated Exhibit 2029 at 5 

(Galaxy S22 ULTRA Teardown Photos) 
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6. The pixel arrangement 
structure of claim 1, wherein 
each of the second pixels has a 
larger area than that of the 
first pixel. 

 

In the Samsung Galaxy S22 Ultra product, each of the second pixels has a larger area than that of 
the first pixel. As shown in the annotated image below, each of the second pixels’ areas (dotted 
blue lines) are larger than the first pixel’s area (dotted green line). 

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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7. The pixel arrangement 
structure of claim 1, wherein 
the second pixels are 
substantially equidistant from 
the first pixel interposed 
between the second pixels, 
and the third pixels are 
substantially equidistant from 
the first pixel interposed 
between the third pixels. 

 

In the Samsung Galaxy S22 Ultra product, the second pixels are substantially equidistant from the 
first pixel interposed between the second pixels, and the third pixels are substantially equidistant 
from the first pixel interposed between the third pixels. As shown in the annotated image below, 
the second pixels (see blue arrows) are approximately equidistant from the first pixel (see green 
arrow) interposed between the second pixels, and the third pixels (see red arrows) are 
approximately equidistant from the first pixel (see green arrow) interposed between the third 
pixels. 

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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8. The pixel arrangement 
structure of claim 1, wherein 
the first distance is measured 
between respective centers of 
the second pixels, and the 
second distance is measured 
between respective centers of 
the one of the second pixels 
and the neighboring one of 
the third pixels. 

 

In the Samsung Galaxy S22 Ultra product, the first distance between the second pixels is greater 
than the second distance between one of the second pixels and a neighboring one of the third 
pixels when the first distance is measured between respective centers of the second pixels, and 
the second distance is measured between respective centers of the one of the second pixels and 
the neighboring one of the third pixels. As shown in the annotated image below, the first 
distance (light green) is measured between respective centers of the second pixels (see blue 
arrows), and the second distance (light blue) is measured between respective centers of the one 
of the second pixels (see blue arrows) and the neighboring one of the third pixels (see red 
arrows). 

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 

SDC EX. 2028 - 23/44



 
 

Page 24 of 44 

U.S. Pat. No. 10,854,683 Samsung Galaxy S22 Ultra 

9. The pixel arrangement 
structure of claim 1, wherein 
the first line passes through 
respective centers of the first 
pixel and the second pixels, 
and the second line passes 
through respective centers of 
the first pixel and the third 
pixels. 

 

In the Samsung Galaxy S22 Ultra product, the first line passes through respective centers of the 
first pixel and the second pixels, and the second line passes through respective centers of the 
first pixel and the third pixels. As shown in the annotated image below, the first line (black) 
passes through respective centers of the first pixel (see green arrow) and the second pixels (see 
blue arrows), and the second line (brown) passes through respective centers of the first pixel (see 
green arrow) and the third pixels (see red arrows).  

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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10. The pixel arrangement 
structure of claim 1, wherein 
each of the first pixels, the 
second pixels, and the third 
pixels has a convex shape. 

 

In the Samsung Galaxy S22 Ultra product, each of the first pixels, the second pixels, and the third 
pixels has a convex shape. As shown in the annotated image below, each of the first pixels (see 
green arrows), the second pixels (see blue arrows), and the third pixels (see red arrows) has a 
convex shape.  

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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13[preamble] A pixel 
arrangement structure of an 
organic light emitting diode 
(OLED) display 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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13[a] a plurality of pixels for 
displaying an image on the 
OLED display and comprising:  

The Samsung Galaxy S22 Ultra product contains a plurality of pixels for displaying an image on 
the OLED display. 

See, e.g., claim 1[a]. 
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13[b] a first pixel; The Samsung Galaxy S22 Ultra product has a first pixel. 

See, e.g., claim 1[b]. 
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13[c] a pair of second pixels 
separated from the first pixel, 
the second pixels being 
located at opposite sides of 
the first pixel along a first line 
on which the first pixel, the 
second pixels, and another 
first pixel are consecutively 
arranged such that the first 
line passes through respective 
centers of the first pixel, the 
second pixels, and the other 
first pixel; and 

The Samsung Galaxy S22 Ultra product has a pair of second pixels separated from the first pixel, 
the second pixels being located at opposite sides of the first pixel along a first line on which the 
first pixel, the second pixels, and another first pixel are consecutively arranged such that the first 
line passes through respective centers of the first pixel, the second pixels, and the other first 
pixel. 

See, e.g., claim 1[c]. 
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13[d] a pair of third pixels 
separated from the first pixel 
and the second pixels, the 
third pixels being located at 
opposite sides of the first pixel 
along a second line on which 
the first pixel, the third pixels, 
and an additional first pixel are 
consecutively arranged such 
that the second line passes 
through respective centers of 
the first pixel, the third pixels, 
and the additional first pixel, 
the second line crossing the 
first line at a location of the 
first pixel, 

The Samsung Galaxy S22 Ultra product has a pair of third pixels separated from the first pixel and 
the second pixels, the third pixels being located at opposite sides of the first pixel along a second 
line on which the first pixel, the third pixels, and an additional first pixel are consecutively 
arranged such that the second line passes through respective centers of the first pixel, the third 
pixels, and the additional first pixel, the second line crossing the first line at a location of the first 
pixel. 

See, e.g., claim 1[d]. 
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13[e] wherein a first distance 
between the second pixels is 
greater than a second distance 
between one of the second 
pixels and a neighboring one 
of the third pixels, 

In the Samsung Galaxy S22 Ultra product, a first distance between the second pixels is greater 
than a second distance between one of the second pixels and a neighboring one of the third 
pixels. 

See, e.g., claim 1[e]. 
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13[f] 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. The 
first pixels (see green arrows) emit green light. 

 
Annotated Exhibit 2029 at 5 

(Galaxy S22 ULTRA Teardown Photos) 

 

SDC EX. 2028 - 32/44



 
 

Page 33 of 44 

U.S. Pat. No. 10,854,683 Samsung Galaxy S22 Ultra 

13[g] wherein the first pixels 
have a smaller size than at 
least one of the second pixels 
or the third pixels, and 

 

In the Samsung Galaxy S22 Ultra product, the first pixels have a smaller size than at least one of 
the second pixels or the third pixels. As shown in the annotated image below, the first pixels 
(dotted green lines) are smaller than at least one of the second pixels (dotted blue lines) or the 
third pixels (dotted red lines). 

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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13[h] 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. 

See, e.g., claim 1[h]. 
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15[preamble] A pixel 
arrangement structure of an 
organic light emitting diode 
(OLED) display 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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15[a] a plurality of pixels for 
displaying an image on the 
OLED display and comprising: 

The Samsung Galaxy S22 Ultra product contains a plurality of pixels for displaying an image on 
the OLED display. 

See, e.g., claim 1[a]. 
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15[b] a first pixel; The Samsung Galaxy S22 Ultra product has a first pixel. 

See, e.g., claim 1[b]. 
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15[c] a pair of second pixels 
separated from the first pixel, 
the second pixels being 
located at opposite sides of 
the first pixel along a first line 
passing through respective 
centers of the first pixel and 
the second pixels on which the 
first pixel, the second pixels, 
and another first pixel are 
consecutively arranged such 
that the first line passes 
through respective centers of 
the first pixels, the second 
pixels, and the other first pixel; 
and 

The Samsung Galaxy S22 Ultra product has a pair of second pixels separated from the first pixel, 
the second pixels being located at opposite sides of the first pixel along a first line passing 
through respective centers of the first pixel and the second pixels on which the first pixel, the 
second pixels, and another first pixel are consecutively arranged such that the first line passes 
through respective centers of the first pixels, the second pixels, and the other first pixel. As 
shown in the annotated image below, the Samsung Galaxy S22 Ultra product has a pair of second 
pixels (see blue arrows) that are separated from and on opposite sides of the first pixel (see 
green arrow) along a first line (black) passing through respective centers of the first pixel (see 
green arrow) and the second pixels (see blue arrows) on which the first pixel (see green arrow), 
the second pixels (see blue arrows) and another first pixel (see pink arrow) are consecutively 
arranged on the first line (black).  

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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15[d] a pair of third pixels 
separated from the first pixel 
and the second pixels, the 
third pixels being located at 
opposite sides of the first pixel 
along a second line passing 
through respective centers of 
the first pixel and the third 
pixels on which the first pixel, 
the third pixels, and an 
additional first pixel are 
consecutively arranged such 
that the second line passes 
through respective centers of 
the first pixel, the third pixels, 
and the additional first pixel, 
the second line crossing the 
first line at a location of the 
first pixel, 

The Samsung Galaxy S22 Ultra product has a pair of third pixels separated from the first pixel and 
the second pixels, the third pixels being located at opposite sides of the first pixel along a second 
line passing through respective centers of the first pixel and the third pixels on which the first 
pixel, the third pixels, and an additional first pixel are consecutively arranged such that the 
second line passes through respective centers of the first pixel, the third pixels, and the 
additional first pixel, the second line crossing the first line at a location of the first pixel. As 
shown in the annotated image below, the Samsung Galaxy S22 Ultra product has a pair of third 
pixels (see red arrows) that are separated from and on opposite sides of the first pixel (see green 
arrow) along a second line (brown) passing through respective centers of the first pixel (see 
green arrow) and third pixels (see red arrows), and an additional first pixel (see pink arrow) 
consecutively arranged on the second line (brown). 
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(Galaxy S22 ULTRA Teardown Photos) 
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15[d] a pair of third pixels 
separated from the first pixel 
and the second pixels, the 
third pixels being located at 
opposite sides of the first pixel 
along a second line passing 
through respective centers of 
the first pixel and the third 
pixels on which the first pixel, 
the third pixels, and an 
additional first pixel are 
consecutively arranged such 
that the second line passes 
through respective centers of 
the first pixel, the third pixels, 
and the additional first pixel, 
the second line crossing the 
first line at a location of the 
first pixel, 

(cont’d) 

In the Samsung Galaxy S22 Ultra product, the second line is crossing the first line at a location of 
the first pixel. As shown in the annotated image below, the second line (brown) crosses the first 
line (black) at a location of the first pixel (see green arrow).  

 
Annotated Exhibit 2029 at 4 

(Galaxy S22 ULTRA Teardown Photos) 
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15[e] wherein a first distance 
between the second pixels is 
greater than a second distance 
between one of the second 
pixels and a neighboring one 
of the third pixels, 

In the Samsung Galaxy S22 Ultra product, a first distance between the second pixels is greater 
than a second distance between one of the second pixels and a neighboring one of the third 
pixels. 

See, e.g., claim 1[e]. 
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15[f] wherein the first pixels 
are configured to emit green 
light, which is a color that is 
different from light emitted by 
the second pixels and the third 
pixels, 

In the Samsung Galaxy S22 Ultra product, the first pixels are configured to emit green light, which 
is a color that is different from light emitted by the second pixels and the third pixels. 

See, e.g., claim 1[f]. 
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15[g] wherein the first pixels 
are smaller than at least one 
of the second pixels or the 
third pixels, and 

In the Samsung Galaxy S22 Ultra product, the first pixels are smaller than at least one of the 
second pixels or the third pixels 

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

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