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DRAM Usage in Video Processing
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[ Video Streaming Source Flow (Through Internet)

® Compressed source: To DRAM (streaming buffer] through transport

= 4K Source: Need 2 times bigger streaming buffer size than FHD source
because 4 times video data than FHD, but only 50% compressing efficiency

Video Decoding and Processing Flow \‘

= Uncompress and decode : Video data from Video decoder to DRAM L
{uncompressed video frame buffer)

* 4K Source needs 4 times bigger video frame buffer size than FHD source

* 4K Video Decoding needs 2 times bigger memory bandwidth than HD

= 4K Source: Need broader Internet speed (bandwidth); f = .
Vid 551 luding FRC) between DRAM and vid £
for instance, Netflix recommends 25 Mbps (5 Mbps for HD) 7 bt T ﬂll (=L B ! " SR
i - Uncomp video data
3840 x 2160 (B Mpixels Compr Uncomp - Dy ing, motion comp
essed ressed Other - Frame rate conversion, up-scaling, down-scaling
..T:c 1920 x 1080 (2Mpixels) Video Video Buffer - 3D video processing, 20230 conversion
¥ Buffer ) Buffer - Picture and picture (double screen)
,,T,gc <::> B . internet, web browsing, multi-format media decoding
. T (3D & enhanced graphic engine for web browsing/gaming)
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Configuration
Dual HDYSD CMP, MAD, tsync, PIP(Dafautt)] 3
Dl HOVSE CHP. MAD, teyne ]
Dual HDYSD CHP, MAD 2
Dusal HEYSD CHP, b ] 5
3 1
F]
o

Tuner

Dual HDYSD CHP
Single HG CHP, MAD
Singin M CHP
Singla 55 Chr

= Firmware (video and audio)
SRR w Transport
Te = Compressed data buffers
= * Compressed video decoding

i: » Video processing (capturing,

V1 SOVHD (defautt)

MPEG SOymMD
MPEG/VC1 SO/HD
ANEHPEG/VEL S0

Transport Fasture Mamory Meaded |

: s o.80 * Graphics
L - o » Dual -> Quad -> Octal Core CPU

PYR- Racord FIFG
Wi Plaryback FIFO
~
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scaling, image processing, playback)
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Azure regions

key Functions Consuming DRAM

0S5, Web 2.0

Applications,
Video IPs

\h.

Azure has more global regions than any other cloud provider—offering the scale needed to bring
applications closer to users around the world, preserving data residency, and offering comprehensive

compliance and resiliency options for customers.

54 140

regions available in

worldwide 140 countries

Canads East
West Us 2
-

West Central US

Avaitabie region

Brazil South
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High Frame Rate and FRC

= Panel is moving to 120 FPS,
240FPS; video processor
needs to make more virtual
Frame

= To compensate image guality,
DSP needs more processing
POWET, MoTe Memory
bandwidth

60 Frame to 120 Frame 30 Frame to 120 Frame

AR|A, UAE S 474 Regions 4. Ad SXt 39t Ol

China North China North 2

South Africa North

Australia East
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AWS Global Infrastructure Map

AWS now spans 69 Availability Zones within 22 geographic regions around the world, and has announced plans for thirteen more
Availability Zones and four more AWS Regions in Indonesia, Italy, South Africa, and Spain.
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© Regions
© Coming Soon
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[ Current Regions & Number of Zones
] Future Regions & Number of Zones
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DRAM £=Q XM: PC A0 2E5t7| AR TVE DRAM

Tf9l: HGB, GB, W)

2018 2019E 2020E

13,554 15,548 18,431
4,059 4,877 6,185

1Q19
DRAM Demand [¥3tGB] 3,723
Server 1,173
Desktop PC 124
Note PC 210
Mobile Phone 1,104
Tablet PC 85
LCD/OLED TV 162
Graphic Card 28
%YoY 17%
Server 26%
Desktop PC -5%
Note PC 9%
Mobile Phone 10%
Tablet PC 2%
LCD/OLED TV 35%
Graphic Card -11%
DRAM GB/System [GB]
Server 305
Desktop PC 59
Note PC 59
Mobile Phone 2.6
Smartphone 33
Feature Phone 0.4
Tablet PC 2.7
LCD/OLED TV 3.2
Graphic 29
%YoY
Server 23%
Desktop PC 7%
Note PC 1%
Mobile Phone 14%
Tablet PC 3%
LCD/OLED TV 32%
Graphic 21%
Set Demand [44ZFH]
Server 3.9
Desktop PC 21
Note PC 37
Mobile Phone 436
Smartphone 330
Feature Phone 105
Tablet PC 32
LCD/OLED TV 52
Graphic 10
%YoY
Server 2%
Desktop PC -11%
Note PC -1%
Mobile Phone -4%
Tablet PC -1%
LCD/OLED TV 2%
Graphic —26%

547 533 519
854 1,009 1213
3978 5202 64l
362 378 367
602 728 89¢|
145 161 187
19% 15% 19%
3% 0% 27%
% 3% -3%
8% 18%  20%
2% 3% 23%
-8% 5% -3%
3% 2% 23%
15% 1% 16%
239 284 347
5.6 62 68
55 6.0 6.7
22 3.0 37
238 37 45
03 0.4 05
27 27 27
238 3.4 40
26 3.1 35
29% 19% 2%
10% 10% 10%
8% 10% 12%
% 3% 24%
8% 2% 1%
0% 0% 21%
21%  20% 13%
17.4 17.6 18.2
100 88 78
160 171 184
1852 1795 1779
1432 1392 1401
420 403 378
139 143 137
221 222 227
56 52 54
4% [ 4%
“2%  -12% -11%
0% 7% 8%
5% 3% 1%
-15% 3% 4%
3% 0% 2%
5% 1% 3%

Xt2: DRAMeXchange, Gartner, 7|85 2|AX|ME]
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