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In 2013, H.265/HEVC was released, aiming to reduce 50% bitrate
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Table 2. Coding mode for residuals

Coding Mode 0 1 2 3
M 00 01 10 110

Coding Mode 4 5 6 7
M 1100 11110 111110 111111

Table 1. Semi-fixed length coding
MAV" 1 2 3~4 5~8 9~16 17~32 >;3
Coding
Mode 1 2 3 4 5 6 7
0 0 | oo [ o000 0000 00000 | 000000
+1 1 S1 | SSt SSS1 SSSS1 | SSSSSH
+2 10 | S10 SS10 SSS10 | ssss10| O
+3 SS1 SSS1 SSSS1 | SSSSs1 | @
+4 100 $100 SS100 | SsSs100 | 3
+5 SSS1 SSSS1 | SSSss1 |
D 3
x
+8 1000 | s1000 | ss1000 | &
&
+16 10000 | S10000 | §
(2]
+32 100000

1) MAV: maximum absolute value.
2) "S" is the sign of residuals, "S" is the logic negation of residuals.

Fig. 1. Regrouping modes
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Feature List

= HEVC/H.265 Main Profile

" YUV 4:2:0

= Bit depth 8

= 4K@30fps, 400MHz

= GOP: I/P

= CTU: 64x64

= CU: 8x8~64x64

" PU: 4x4~64x64

= TU: 4x4/8x8/16x16/32x32

= 1/4 Sub-pixel interpolation

= Search range: 64

= All 35 Intra prediction mode

= CABAC

= Deblocking Filter

= SAO (Sample Adaptive Offset)

= Rate control: CBR/VBR (Software-based)
= Rate control: CTU level (Hardware-based)
= SKIP/MERGE

* Intra CTU in Inter frame
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= TSMC 65nm, 400 MHz
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= Xilinx xvcu9pflgh2104-2L, 100MHz

m.%zgssg 1080 116220 2149.5

E 40973 51 25707 256 o
34746 19 17235  259.5 225
AT 3681 63 5300 0 45
TS 18270 40 7511 2 138

35133752 837 31437  1091.5 316
dbsao 21225 56 17167 1

1
SIS 25568 14 6581 0 0
0

fetch 42220 0 2099 539.5
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=h265enc v2.0 - main folder

= lib - behavioral memory model

= rtl - rtl for the h265 encoder
= cabac - rtl for the cabac
= db — rtl for the DB and SAO
= fetch — rtl for the data exchange with the external memory
= fme - rtl for the fractional motion estimation
= ime — rtl for the integer motion estimation
= mem — memory used in the h265 encoder
= posi — rtl for the pos-intra, CU partition decision
= prei — rtl for the pre-intra, CU mode decision
= rec — rtl for the reconstruction loop, DCT/Q/IQ/IDCT
= top - rtl for the h265 encoder top
= enc_defines.v — defines for the h265 encoder

A
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=h265enc v2.0 - main folder
¥ EW
= sim - simulation files for the h265 encoder
= top testbench - TV and TB for the h265 encoder top

= sw - software reference model for the simulation
= 265 — linux version
= f265.exe — windows version
= 265 encode.cfg — config file for the software reference model
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= {Z22"f265_encoder.cfg"M{HEBEAIRINSEL
- WA E, BiBRT, QP, GOP

N——

=1&17 "f265 -c 265 encode.cfg"
= ARl ST AS
= EFER SR "sim/top _testbench/tv "
“{E3"tb_enc_top.v "HIRINEE]
- IR RIS 25" 1265 encoder.cfg "—%{
= f£"sim/top testbench"3{4Xi={7"make sim"Fa{HFE
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- RADIEREIUIL
= BD-Rate
= vs Verisilion, Chips&Media
* FAETFFPGARIHEVCRISRERSES
= 4K@30fps 200MHz
- FFRER F—RRIVVCISgmiEes
= Maximum Size: 128*128
= Quadtree with binary tree and ternary tree

" FFREFTOpenPOWERHIFH1HESK x265{imtSes
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