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U.S. Patent No. 11,184,628: Claim 7(pre) 
“A computer processing system comprising:” 

1 

7(pre). A computer processing system 
comprising: 

The TCL 50S535 television, graphics systems incorporated in the same, and Realtek components thereof 
(hereinafter, the “TCL / Realtek Product”), include a computer processing system. 
 

 
See https://www.tcl.com/us/en/products/home-theater/5-series/50-class-5-series-4k-qled-hdr-smart-roku-
tv-50s535. 
 
For example, the TCL / Realtek Product includes a printed circuit board assembly comprising a Realtek 
RTD2873 system on chip (“SoC”) (hereinafter, the “Realtek SoC”). 
 

 
See TCL 50S535 Television Product Photo (Chip). 
 
The Realtek SoC is a “Smart TV SoC (System on a Chip).” Realtek Ex. 1019
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U.S. Patent No. 11,184,628: Claim 7(pre) 
“A computer processing system comprising:” 

2 

 

 
See https://www.realtek.com/en/press-room/news-releases/item/realtek-to-demonstrate-full-range-of-
connectivity-multimedia-and-consumer-electronics-solutions-at-2019-ces. 
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U.S. Patent No. 11,184,628: Claim 7(a) 
“a processor and a memory, wherein the processor is configured to:” 

3 

7(a). a processor and a memory, wherein the 
processor is configured to: 

The TCL / Realtek Product includes a processor and a memory. 
 
For example, the Realtek SoC contains four ARM Cortex-A55 Processor cores and an ARM Mali-G31 
GPU (hereinafter, the “Mali GPU”). 
 

 
See https://twitter.com/AndroidTV_Rumor/status/1091304992907161602/photo/2. 
 
Further, the TCL / Realtek Product includes at least L1 caches, L2 caches, tile memory, local storage, and 
system memory. 
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U.S. Patent No. 11,184,628: Claim 7(a) 
“a processor and a memory, wherein the processor is configured to:” 

4 

 
See The Bifrost Shader Core, https://developer.arm.com/solutions/graphics-and-gaming/developer-
guides/learn-the-basics/the-bifrost-shader-core/the-bifrost-shader-core. 
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U.S. Patent No. 11,184,628: Claim 7(a) 
“a processor and a memory, wherein the processor is configured to:” 

5 

 
See https://community.arm.com/cfs-file/__key/telligent-evolution-components-attachments/01-2066-00-
00-00-00-71-76/HotChips-Presentation-Jem-Davies.pdf, slide 7. 
 

  
See The Bifrost Shader Core, https://developer.arm.com/solutions/graphics-and-gaming/developer-
guides/learn-the-basics/the-bifrost-shader-core/the-bifrost-shader-core. 
 

 
See EXT_shader_pixel_local_storage, 
https://www.khronos.org/registry/OpenGL/extensions/EXT/EXT_shader_pixel_local_storage.txt. 
 Realtek Ex. 1019
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U.S. Patent No. 11,184,628: Claim 7(a) 
“a processor and a memory, wherein the processor is configured to:” 

6 

 
See TCL 50S535 Television Product Photo (Chip and Memory). 
 
 

 
See https://browser.geekbench.com/v4/cpu/15689207. 
 

 
See TC58NVG2S0HBAI4 Datasheet, https://www.digikey.com/en/products/detail/kioxia-america-
inc/TC58NVG2S0HBAI4/5226322. 
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U.S. Patent No. 11,184,628: Claim 7(b) 
“receive a compressed texture block, wherein the compressed texture block includes two or more disjoint subsets into which data in the compressed texture 

block is to be unpacked, wherein the two or more disjoint subsets include a first subset having a first set of color endpoints and a second subset having a 
second set of color endpoints; and” 

7 

7(b). receive a compressed texture block, 
wherein the compressed texture block 
includes two or more disjoint subsets into 
which data in the compressed texture block 
is to be unpacked, wherein the two or more 
disjoint subsets include a first subset having 
a first set of color endpoints and a second 
subset having a second set of color 
endpoints; and 

The TCL / Realtek Product includes a processor configured to receive a compressed texture block, wherein 
the compressed texture block includes two or more disjoint subsets into which data in the compressed 
texture block is to be unpacked, wherein the two or more disjoint subsets include a first subset having a 
first set of color endpoints and a second subset having a second set of color endpoints. 
 
The TCL / Realtek Product includes a processor configured to receive a compressed texture block. For 
example, the Mali GPU features at least “Adaptive Scalable Texture Compression (ASTC).” 
 

 
See https://developer.arm.com/ip-products/graphics-and-multimedia/mali-gpus/mali-g31-gpu. 
 
The Mali GPU and/or related software produces “high-quality compressed textures at low bit rates in many 
different image configurations.” 
 Realtek Ex. 1019
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U.S. Patent No. 11,184,628: Claim 7(b) 
“receive a compressed texture block, wherein the compressed texture block includes two or more disjoint subsets into which data in the compressed texture 

block is to be unpacked, wherein the two or more disjoint subsets include a first subset having a first set of color endpoints and a second subset having a 
second set of color endpoints; and” 

8 

 
See https://developer.arm.com/documentation/100959/0101/, pg. 3-35. 
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
 
The Mali GPU receives compressed texture blocks, wherein during the compression process, the texture is 
“divide[d] into fixed-size blocks of texels, each of which is compressed into a fixed number of output bits.” 
This “makes it possible to access texels quickly, in any order, and with a well-bounded decompression 
cost.”  
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
 
The compressed texture block includes two or more disjoint subsets. For example, the Mali GPU and/or 
related software “allows a block to define up to four distinct color gradients, called partitions, and can 
assign each texel to a single partition.”  
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
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U.S. Patent No. 11,184,628: Claim 7(b) 
“receive a compressed texture block, wherein the compressed texture block includes two or more disjoint subsets into which data in the compressed texture 

block is to be unpacked, wherein the two or more disjoint subsets include a first subset having a first set of color endpoints and a second subset having a 
second set of color endpoints; and” 

9 

 
The two or more disjoint subsets include a first subset having a first set of color endpoints and a second 
subset having a second set of color endpoints. Furthermore, the compressed texture block includes two or 
more disjoint subsets into which data in the compressed texture block is to be unpacked. For example, each 
color gradient comprises a first and second endpoint (“Endpoint 1” and “Endpoint 2”). Furthermore, the 
“color data for a block is encoded as a gradient between two color endpoints.” “Each texel selects a position 
along that gradient, which is then interpolated during decompression.” 
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
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U.S. Patent No. 11,184,628: Claim 7(b) 
“receive a compressed texture block, wherein the compressed texture block includes two or more disjoint subsets into which data in the compressed texture 

block is to be unpacked, wherein the two or more disjoint subsets include a first subset having a first set of color endpoints and a second subset having a 
second set of color endpoints; and” 

10 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
 
Furthermore, during the compression process, the compression software “algorithmically generates a range 
of patterns, using the partition index as a seed value.” 
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
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U.S. Patent No. 11,184,628: Claim 7(c) 
“individually decompress each of the two or more disjoint subsets to form texels, wherein the decompressing includes:” 

11 

7(c). individually decompress each of the 
two or more disjoint subsets to form texels, 
wherein the decompressing includes: 
 

The TCL / Realtek Product individually decompresses each of the two or more disjoint subsets to form 
texels. 
 
For example, “[d]uring decompression, the color value for each texel is generated by interpolating 
between the two end-point colors, based on the per-texel weight.” 
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
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U.S. Patent No. 11,184,628: Claim 7(d) 
“determining a first texel color for a first texel that is part of the first disjoint subset by interpolating between color endpoints of the first set of color 

endpoints based on a first index value for the first texel; and determining a second texel color for a second texel that is part of the second disjoint subset by 
interpolating between color endpoints of the second set of color endpoints based on a second index value for the second texel.” 

12 

7(d). determining a first texel color for a 
first texel that is part of the first disjoint 
subset by interpolating between color 
endpoints of the first set of color endpoints 
based on a first index value for the first 
texel; and 
determining a second texel color for a 
second texel that is part of the second 
disjoint subset by interpolating between 
color endpoints of the second set of color 
endpoints based on a second index value 
for the second texel. 
 

The decompressing includes determining a first texel color for a first texel that is part of the first 
disjoint subset by interpolating between color endpoints of the first set of color endpoints based on a 
first index value for the first texel; and determining a second texel color for a second texel that is part 
of the second disjoint subset by interpolating between color endpoints of the second set of color 
endpoints based on a second index value for the second texel. 
 
For example, “[d]uring decompression, the color value for each texel is generated by interpolating 
between the two end-point colors, based on the per-texel weight.” 
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
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U.S. Patent No. 11,184,628: Claim 7(d) 
“determining a first texel color for a first texel that is part of the first disjoint subset by interpolating between color endpoints of the first set of color 

endpoints based on a first index value for the first texel; and determining a second texel color for a second texel that is part of the second disjoint subset by 
interpolating between color endpoints of the second set of color endpoints based on a second index value for the second texel.” 

13 

In addition, “[t]he number of partitions and the partition index can be chosen on a per-block basis, and 
a different color endpoint mode can be chosen per partition.” 
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm.  
 
“Each texel requires a weight, which defines the relative contribution of each color endpoint.” To decode 
one texel, the processor “interpolate[s] color endpoints using weight” from a “stored weight grid during 
decompression using bilinear interpolation.”  
 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm.  
 
“The following diagram shows how the partition index specifies which color gradient to use for each 
texel.” 
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U.S. Patent No. 11,184,628: Claim 7(d) 
“determining a first texel color for a first texel that is part of the first disjoint subset by interpolating between color endpoints of the first set of color 

endpoints based on a first index value for the first texel; and determining a second texel color for a second texel that is part of the second disjoint subset by 
interpolating between color endpoints of the second set of color endpoints based on a second index value for the second texel.” 

14 

 
See https://developer.arm.com/documentation/102162/0002/The-ASTC-algorithm. 
 
Furthermore, “which gradient a specific texel is taken from comes from a second layer, an index pattern 
which tells it per texel which gradient to pick from.” 
 

 
See https://community.arm.com/arm-community-blogs/b/graphics-gaming-and-vr-blog/posts/astc-
does-it. 
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