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Proposed Design —
System Architecture
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m Low Memory Bandwidth Schemes

Proposed Technigues -
System Level Optimization

m Central Dispatching Prediction Data Management
m Control complexity reduction

m MB-based frame buffer organization
m Hybrid block size data reuse
m Low row/bank switched processing schedule

Disabled in non-MBAFF case —

PDCB Reference

Buffer

I I
‘ MB Info M,L Intra Pel U_J, ILF Pel u%
I | I ——— [raara = Parameter Bus jj
| d L | L7 E 4
LE || LEE N e e AT
1
CAVLD/ AebO ||BebO || B0
CABAD INTRA \ ILF caviD/
g CABAD INTRA ILF
Frame Field Field Frame V
Foe S Ham® Frame - Field Field - Frame
TOP eeo e - Frame/Field
FFF, Fidd FFFF. ﬁ;;mp §§
BOT = T
P i ¥l Bor =
P el NI RIRS ¥ # ED At
- o
i | ﬁ Fand
NIIITIRIITT - Frame/Field Frame/Field
2
Frame Frame Field Field

Prediction directions of upper MB in

Prediction directions of left MB in

MBAFF

I MBAFF 8 x 6 cases

Complexity reduction

MB-based Address Mapping

Burst Data Access

Re-used reference data

Example: 8x4 block size

Luma Chroma Luma Chroma Luma Chroma
16x8 8x4 8x8 4x4 8x8 4x4
& 10% latency decreasing
Reduce row/bank switched times
Luma Luma Chroma Chroma | Chroma

Luma
16x8

8x8 8x8 16x8 8x8 8x8

Execution Time

Low Row/Bank Switched
Processing Schedule

| Central Dispatching Prediction Data Management |

| Low Memory Bandwidth Schemes |

Execution Time

()]

() MB-based Frame Buffer Organization

Bandwidth requirement on 64-bit bus

A

203

109.7

Lz (GZ=) SDRAM Confroller Set-up Delay Time (35D £9) 1 5
8 | 34 | 50 : :
9 [ 35 | 51
k—cmdi—f¢— cmd2 —f—cmd3—k— cmds—) H .,E
<
2 28 | 44 | 60 Blgck | Block VAEh
/ <—
3 gg jg g; 22% latency \ 1 / \
j‘ 31 a7 63 decreasing - — —|— \
Block [ Block | !
T : 2 | 3 1ASe |
111 MB-based scan order: T = 8+2D v ‘\ I'
\ /

16x8 block size "\ Cr,

47% data reuse for MC

Hybrid Block Size

Hybrid Block Size Data Re-use

Data Re-use

MB-based Frame Buffer
Organization

Low Row/Bank Switched
Processing Schedule

149.4 MHz

\4

Memory Bus Width Analysis



Proposed Technigues -
Component Level Optimization

m High Throughput CABAC Decoding

m Hybrid Block(4x4/8x8) Data Reuse

m In-loop deblocking filter
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FPGA & Chip Implementation
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Designs Proposed Deslgn
MPEG-2 MP
H.244 HP
Specification
SVC SBEP (5-level)
1920 x 1088
Gate Count 437K
SRAM Size 10.9EB
I
Clack Rate 150 MHz (H.264, HD1080Z230fps)
163 MHz (SVC, HD10BDE20fps)
Single SDR
SDRAM Bus 32/64-bit adjustable bus
Technology 0. 13 m
J28mWwW

Fower (HD1080)




