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Chapter 1  Video Output Processor (VOP)  

1.1  Overview  

Video Output Processor is a video process engine and a display interface from memory 

frame buffer to display device(HDMI,LCDpanel,MIPI,LVDS, or CVBS). VOP is connected to 
an AHB bus through an AHB slave and AXI bus through an AXI master. The register setting 
is configured through the AHB slave interface and the display frame data is read through 

the AXI master interface. 

1.1.1  Features 
 ̧ Display interface 

Â Parallel RGB LCD Interface: 24-bit(RGB888), 18-bit(RGB666), 15-bit(RGB565) 
Â TV Interface 
É RGB2YCbCr, 8bit 

É TV encoder 10bit out for DAC 
É RGB888+1080i for HDMI 
É Parallel RGB HDMI Interface: 24-bit(RGB888 YCbCr444) 

Â Max output resolution 
É 1920x1080 for HDMI 

É 480i/576i for CVBS 
É Support displaying the same source on HDMI and PAD simultaneously(not 
support HDMI+vertical PAD) 

 ̧ Display process 
Â Background layer 
É programmable 24-bit color 

Â Win0 layer 
É RGB888, ARGB888, RGB565, YCbCr422, YCbCr420, YCbCr444 
É 1/8 to 8 scaling-down and scaling-up engine 

É Support virtual display 
É 256 level alpha blending (pre-multiplied alpha support) 
É Transparency color key 

É De-flicker support for interlace output 
É Direct path support 
É YCbCr2RGB(rec601-mpeg/ rec601-jpeg/rec709)  

É RGB2YCbCr(BT601/BT709) 
Â Win1 layer 
É RGB888, ARGB888, RGB565 

É Support virtual display 
É 256 level alpha blending (pre-multiplied alpha support) 
É Transparency color key 

É Direct path support 
É RGB2YCbCr(BT601/BT709) 

Â Hardware cursor: 

É 8BPP(ARGB888 LUT) 
É Support two size: 32x32 and 64x64 
É 256 level alpha blending 

É Support hwc over panel at right and below side 
Â Scaler: 
É Display interface 

ü output for LVDS/RGB 
max output resolution: 1280x800 
support display input directly bypass 

ü Asynchronous output pixel clock (PLL required) 
ü output dclk from PLL integer or fraction output 

É Image scale 

ü Max input resolution: 1920x1080p 
ü Min input resolution: 720x480p 
ü Max output resolution: 1280x800 
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ü Min output resolution: 800x600 

ü support 1:1 bypass using line buffer 
ü scale down 
Arbitrary non-integer scaling ratio 

Max 1/4 scaling ratio 
ü scale up 
Arbitrary non-integer scaling ratio 

Max 4 scaling ratio 
 ̧ Others 
Â Win0 layer and Win1 layer overlay exchangeable 

Â BCSH(Brightness,Contrast,Saturation,Hue adjustment) 
Â BCSH:YCbCr2RGB(rec601-mpeg/ rec601-jpeg/rec709)  

Â BCSH:RGB2YCbCr(BT601/BT709) 
Â Support  Gamma adjust for PAD 
Â Support dither down allegro RGB888to666 RGB888to565 & dither down frc 

(configurable ) RGB888to666 
Â Blank and black display 
Â Standby mode 

Â Support MMU 
Â Support QoS request for higher bus priority for win1/HWC 
Â Support NOC hurry for higher bus prioirity for win0 

Â Support DMA stop mode 

1.2  Block Diagram  

VOP

A
X
I

DMA

Win0 FIFO

Overlay

Hwc Buffer

AXI
MASTER

INF

Register File

Dither

BCSH

BPP LUT

Win1 FIFO

Win 
Scale

A
H

B

Direct Path INF

Lo
ca

l B
u
s

Gamma LUT ram

AHB
BUS
INF

MMU

Scaler
Scanning
_timing

HDMI
TX

CVBS TV(576i)TVE_INF

RGB I/F
RGB+1080i I/F

sclkdclkhclkaclk

LVDS/RGB
(1280x800)

RGB I/F(dclk/sclk)

HWC BPP LUT ram

Gamma
TVE

DAC

HDMI TV(1080p)

scaler_wrapper

Scaler out dclk  

Fig. 18-1 VOP Block Diagram 

1.3  Function description  

1.3.1  Data Format 
VOP master read the frame data from the frame buffer in the system memory. There are 
total 7 formats supported in three layers. 

 ̧ Win0: RGB888, ARGB888, RGB565, YCbCr422_SP, YCbCr420_SP, YCbCr444_SP 
 ̧ Win1: RGB888, ARGB888, RGB565 
 ̧ Hwc: 8bpp 
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Fig. 18-2 VOP Frame Buffer Data Format 

 

 

Fig. 18-3 VOP Win1 Palette (8bpp) 

Data SWAP function 
There are several swap options for different frame data formats. The register is 
VOP_SYS_CTRL[21:15].  

All the data swap types are in the following table. 
 

Table 18-1 VOP Data Swap of Win0 and Win1 

Data-swap RB swap Alpha swap Y-M8 

swap 

CbCr 

swap 

Win0  yes yes yes yes 

Win1 yes yes No No 

1.3.2  Data path 

There are two data input path for VOP to get display layersô pixel data. One is internal 
DMA; the other is direction path interface. 

1.Internal DMA 
Internal DMA can fetch the pixel data through AXI bus from system memory (DDR) for all 
the display layers. Data fetching is driven by display output requirement. 
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DMA

Win0
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Win1Systerm 
memory

(FB)
AXI BUS

 

Fig. 18-4 VOP Internal DMA 

2. Direct Path Interface 
Direct path interface (DPI) is used for direct image display of external image processing IP. 
There is a local bus between VOP and external image processing IP for the data transfer. 

DPI is connected to WIN0/WIN1 but can only be configured for One layer use (Win0 or 
Win1) in each frame.  

Direct Path
Interface

Image
Processing

 IP

Local BUS

Win0

HWC

Win1

 

Fig. 18-5 VOP Direct Path Interface  

1.3.3  Virtual display 
Virtual display is supported in Win0 and Win1. The active image is part of the virtual 

(original) image in frame buffer memory. The virtual width is indicated by setting 
WIN0/WIN1_VIR_STRIDE for different data format. 
The virtual stride should bemultiples of word (32-bit). That means dummy bytes in the end 

of virtual line if the real pixels are not 32-bit aligned. 
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Fig. 18-6 VOP Virtual Display Mode 

Scaling 
The scaling operation is the imageresizing processof data transfer from the frame buffer 

memory toLCD panel or TV set.  
Horizontal and vertical scaling factor should be set according the window scaling ratio. 
1. Scaling factor 

Because the Chroma data may have different sampling rate with Luma data in the memory 
format of YCbCr422/YCbCr420. The scaling factor of Win0 has two couples of factor 
registers: 

VOP_WIN0_SCL_FACTOR_Y/VOP_WIN0_SCL_FACTOR_CBR 
Software calculates the scaling factor value using thefollowing equations: 

122)
]16:31[__0_

]16:31[__0_
(___ ³=

INFODSPWINVOP

INFOACTWINVOP
factorverticalrgby

 

122)
]0:15[__0_

]0:15[__0_
(___ ³=

INFODSPWINVOP

INFOACTWINVOP
factorhorizontalrgby

 

122)
]16:31[__0_

]16:31[__0_
(___444_422 ³=

INFODSPWINVOP

INFOACTWINVOP
factorverticalCbryuvyuv

122)
]16:31[__0_

2/]16:31[__0_
(___420 ³=

INFODSPWINVOP

INFOACTWINVOP
factorverticalCbryuv

 

122)
]0:15[__0_

]0:15[__0_
(___444 ³=

INFODSPWINVOP

INFOACTWINVOP
factorhorizontalCbryuv

 

122)
]0:15[__0_

2/]0:15[__0_
(___420_422 ³=

INFODSPWINVOP

INFOACTWINVOP
factorhorizontalCbryuvyuv

 
2. Scaling start point offset 

The x and y start point of the generated pixels can be adjusted, the offset value is in the 
range of 0 to 0.99. 

 

0 1 2 3 4

offset

Original pixel

Scaling down pixel 

(offset=0)

5 6 7

Scaling down pixel 

(offset!=0)
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Fig. 18-7 VOP Scaling Down Offset 

 

0 1 2 3 4

offset

Original pixel

Scaling up pixel 

(offset=0)

Scaling up pixel 

(offset!=0)

 

Fig. 18-8 VOP Scaling Up Offset 

Table 18-2 VOP Scaling Start Point Offset Registers 

scaling down/up start 
point offset 

Offset variable Register 

Win0 YRGB  
vertical scaling offset 

Win0_YRGB_vscl_offset Win0_SCL_OFFSET [32:24] 

Win0 YRGB  

horizontal scaling offset 

Win0_YRGB_hscl_offset Win0_SCL_OFFSET [23:16] 

Win0 Cbr 

vertical scaling offset 

Win0_CBR_vscl_offset Win0_SCL_OFFSET [15:8] 

Win0 Cbr 
horizontal scaling offset 

Win0_CBR_hscl_offset Win0_SCL_OFFSET [7:0] 

 

1.3.4  De-flicker (Interlace vertical filtering) 
It is necessary to display a non-interlaced video signal on an interlaced display (such as TV 

set). Thus some formofònon-interlaced-to-interlaced conversionò may be required. 
The easiest approach is to throw away every other active scan line in each non-interlaced 
frame. Although the cost is minimal, there are problems with this approach. If there is a 

sharp vertical transition of color or intensity.It will flicker at one-half the refresh rate. 
A better solution is to use two lines of non-interlaced data to generation one line of 
interlace data. Fast vertical transitions are smoothed out over several interlace lines.  

The vertical filtering of two non-interlaced lines can be done by enabling the vertical scaling 
offset dynamic change in different field (even/odd). The dynamic change value of scaling 

offset is half of the scaling factor. You should enable the scaling down vertical offset in 
scaling down mode; enable the scaling up vertical offset in scaling up mode, or one of it in 
no-scaling mode.  

 



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             17  

NONINTERLACED

FRAME N

INTERLACED

FIELD 1

1

2

3

4

5

6

7

8

1

2

3

4

NONINTERLACED

FRAME N+1

INTERLACED

FIELD 2

1

2

3

4

5

6

7

8

1

2

3

4

Vertical scale offset = scale offset from reg (static) Vertical scale offset = scale offset from reg 

(static) + ½ scale factor(dynamic)  

Fig. 18-9 VOP Interlace Vertical Filtering 

1.3.5  Overlay 
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( RGB565

only)

Dsp_win0_data

[23:0] Win0

Color  key

Alpha

Blending

( over lay)

Dsp_hwc_data

[23:0]

Win1

Color  key

Dsp_win1_data

[23:0] Replication

( RGB565

only)

M
U
X

M
U
X

M
U

X
M

U
X

M
U

X
M

U
X

YUV2RGB(MPEG/ JP
EG/ HDTV YUV only)

RGB 

RGB2YUV(BT601/
BT709 RGB only) YUV

RGB 

YUV

RGB2YUV(BT601/  
BT709 RGB only)

sw_over l ay_mode

 

Fig. 18-10 VOP Overlay Block Diagram 

1. Overlay display 

There are totally 4 layers for overlay display: Background, Win0, Win1 and Hwc. 
The background is a programmable solid color layer, which is always the bottom of the 
display screen. 

Hwc is a 32x32 or 64x64 8BPP color palette layer, which is the top layer of the display 
screen. dsp_hwc_data[23:0] come from the HWC_LUT, which input is a 8BPP data format 
and output is 24 bits dsp_hwc_data.  

The two middle layers are Win0 and Win1. Win1 is on the top of Win0 in default setting, 
setting VOP_DSP_CTRL0[8] to ó1ô can let Win0 be on the top of Win1. 
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Fig. 18-11 VOP Overlay Display 

2. Transparency color key 
There are specific registers(VOP_WIN0_COLOR_KEY,VOP_WIN1_COLOR_KEY) for Win0 and 

Win1 layer to configure the colorkey value.The two transparency color keycan be active at 
the same time. 
The pixel color value is compared to the transparency color key before final display. The 

transparency color key value defines the pixel data considered asthe transparent pixel. The 
pixel values with the source color key value are pixels not visibleon the screen, and the 
under layer pixel values or solid background color are visible. 

Transparency color key is done after the scaling module . So transparency color key can 
only be used in non-scaling mode. 
 

 
 

Win0  color key

Win1 color key

WIN0 WIN1

 

Fig. 18-12 VOP Transparency Color Key 

3. Alpha Blending 

There are three alpha values for blending between four overlay layers: alpha_win0[7:0], 
alpha_win1[7:0], alpha_hwc[7:0].  
Two blending modes are supported. One is per-pixel (ARGB) mode; the other is user-

specified mode. In ARGB mode, the alpha value is in the ARGB data (Win0 and Win1 
normal mode only). In user-specified mode, the alpha value comes from the register 
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(VOP_ALPHA_CTRL[27: 4]). 

Pre-multiplied alpha are supported for per-pixel alpha in Win0 and Win 1, for Pre-multiplied 
alpha, the SRC data has already been multiplied with alpha value. 
For win1 layer, it supports alpha scale, and it use ñwin1_aa_pre_mulò to pre_multiply RGB 

by alpha in hardware if RGB is not pre_multiplied by software. This is used before scaling 
alpha channel. 

Background

win1

win0

Hw-cursor

bottom

top

Background

win0

win1

bottom

top

111)1( winwinwinbg RGBRGB aa +-

000)1( winwinwinbg RGBRGB aa +-

000_1 )1( winwinwinbgwin RGBRGB aa +-

hwchwchwcbgwinwin RGBRGB aa +- )1(_1_0

111_0 )1( winwinwinbgwin RGBRGB aa +-

hwchwchwcbgwinwin RGBRGB aa +- )1(_1_0

Win1 on top

Win0 on top

Hw-cursor

 

Fig. 18-13 VOP Alpha blending 

4.RGB OVERLAY and YCbCr OVERLAY 

VOP has a signal named sw_overlay_mode at DSP_CTRL0[31] to decide overlay in RGB or 
YUV color space.  
RGB OVERLAY 

All layers overlay in RGB color space. If win0 is YUV420/422/444, it can be onverted to 
RGB888 by YUV2RGB use MPEG,JPEG and HDTV formula. 
YCbCr OVERLAY 

All layers overlay in YCbCr color space. It is designed for HDMI/TVE output. When win0/1 
input picture format is RGB, it can be converted to YUV444 using  BT601 or BT709 

formula. 
SinceHWC supports BPP8, we can directly use AYUV444 LUT instead of ARGB888 LUT.  
The output format of overlay module is YUV. If BCSH is enable, RGB2YUV shoule be 

disabled, because BCSH works at YCbCr color space. If TVE is enable, YUV2RGB should be 
disabled in order to make sure thar the input format of TVE is YUV444 and 
sw_uv_offset_en should be enabled. 

1.3.6  Scaler 
Scaler is used to support dual panel display for HDMI + PAD. 
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Fig. 18-14 Scaler Frame Sync 

 

The horizontal and vertical scale ratio ofscaler is 0.25~4. 

It allows border(black display on the pannel edge) for PAD output,as the figure showed 
below. 

Hsync

Vsync

Active image areaActive image area

Active pixel area

Panel scanning area

dsp_htotal
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Fig. 18-15 Scaler Output Timing setting 

1.3.7  Gamma Correction 
Gamma Correction is necessary because most monitors donôt have a linear relationship  

between the voltage and the brightness, which results in your scene looking like it has 
toomuch contrast andthelight falling off fromthe source outward, happens too quickly. The 

result can also be problematic if you  are going into a composition program. 
You can correct this by ñGamma Correctionò, which allows you to display the images and 
textures on your computer in an accurate manner. 

Your screen is not linear, in that it displays the brightness unevenly.Asa result, the image 
looksto be morehigh contrast than it should, you end up addingmore lightsor turning up the 
intensity,or you don't use the lighting in a realistic way thatmatches well with live action 

scenes. Italso creates problems for you if youusecompositing software. 
It consumes 256x8bit LUT for each channel.You can write gamma correction LUT through 
registerò DSP_LUT_ADDRò one by one after set dsp_lut_en = 0. 
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1.3.8  Replication and dither down 
1 Replication(dither up) 
If the interface data bus is wider than the pixelformat size, by programming the pixel 

components replication active/inactive, the MSB is replicated tothe LSB of the interface 
data bus or the LSB is filled with 0s. 

R4 R3 R2 R1 R0 R4 R3 R2

G5 G4 G3 G2 G1 G0 G5 G4

B4 B3 B2 B1 B0 B4 B3 B2

RGB565 RGB888

R4 R3 R2 R1 R0

G5 G4 G3 G2 G1 G0

B4 B3 B2 B1 B0

Replication
 

Fig. 18-16 VOP Replication 

Dithering is used to improve the quality of display the pixel data in a lower color depth on 
the LCD panel. The Dithering algorithm is based on the (x,y) pixel position, the value of 
removed bits and frame counter. 

2 Dither down 
Here we support three kinds of dithering arithmetic. RGB888 to RGB666 has two ways, one 
is allegro, the other is FRC. RGB888 to RGB565 has only one arithmetic, which is allegro.  

When Dithering is not enabled, the MSBs of the pixel color components are output on the 
interface data bus if the interface data bus is smaller than the pixel format size. 

R4 R3 R2 R1 R0

G5 G4 G3 G2 G1 G0

B4 B3 B2 B1 B0

RGB888 RGB666/RGB565

Dithering

R7 R6 R5

G7 G6

B7 B6 B5

R4' R3' R2'R7' R6' R5'

G5' G4' G3' G2'G7' G6'

B4' B3' B2'B7' B6' B5'

Dither_logic(x,y)

Dither_logic(x,y)

Dither_logic(x,y)

 

Fig. 18-17 vop dithering 

The pattern of dither frc was configured by vopregfile vop_base+0x0e0~0x0f4. 
The following figure is the recommended pattern picture in vop, you can config different 

value of reg 0x1e0~0x1f4̆to change the pattern picture.(default value is all 0s here, can 

give recommended values when initial ) 
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Fig. 18-18 frc pattern diagram 

Recommended pattern: 

0x0e0 : 0x12844821 
0x0e4 : 0x21488412 
0x0e8 : 0x55aaaa55 

0x0ec : 0x55aaaa55 
0x0f0 : 0xdeb77bed 
0x0f4 : 0xed7bb7de 

 

1.3.9  TV ENCODE 
The TV ENCODE core feature : 

 ̧ Single 10-bit output to on-chip VDAC 
 ̧ PAL/NTSC encoding 

 ̧ Programableluma filter coefficient 
 ̧ Programableluma/chroma delay 
 ̧ Programable brightness/contrast 

 
There is a special register to config In TV mode. 
tve_mode -> dsp_ctrl0[25]  

0 : NTSC mode  
1 : PAL mode 
 

Other registers reference to resigister description. 
There list NTSC and PAL typical register config as follow: 
ntsc_config[][2] ={        

    {0x00 , 0x000a0000} , 
    {0x04 , 0x00C07a81} , 
    {0x08 , 0x169800FC} , 

    {0x0C , 0x96B40000} , 
    {0x10 , 0x21F07BD7} , 
    {0x14 , 0x02ff0000} , 

    {0x18 , 0xF40202fd} , 
    {0x1C , 0xF332d919} , 

    {0x34 , 0x001500D6} , 
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    {0x38 , 0x0100888C} , 

    {0x3C , 0x00000000} , 
    {0x50 , 0x00000000} , 
    {0x68 , 0x00000000} , 

    {0x78 , 0x0052543C} , 
    {0x8C , 0x00000002} , 
    {0x90 , 0x00008300}}; 

 
pal_config[][2] ={        
    {0x00 , 0x010a0000} , 

    {0x04 , 0x00C28381} , 
    {0x08 , 0x2694011D} , 

    {0x0C , 0xB6C00880} , 
    {0x10 , 0x2A098ACB} , 
    {0x14 , 0x02ff0000} , 

    {0x18 , 0xF40202fd} , 
    {0x1C , 0xF332d919} , 
    {0x34 , 0x001500F6} , 

    {0x38 , 0x4100088A} , 
    {0x3C , 0x00000000} , 
    {0x50 , 0x00000000} , 

    {0x68 , 0x00000000} , 
    {0x78 , 0x002e553C} , 
    {0x8C , 0x00000022} , 

    {0x90 , 0x00008900}}; 
When working in TV mode ,the dclk is 27Mhz,the sw_core_clk_sel should enable. 
 

1.3.10  VDAC 
If vop working in pal/ntscmode ,Tve_dac_dclk_en should be configured to 1, the vdac clk 

invert can be configured at the same time. 
Tve_dac_dclk_en ->vop_base_addr + 0x20[20]; 
Tve_dac_dclk_inv->vop_base_addr + 0x20[21]; 

 
There is a 10 bit on-chip VDAC for the TVE ENCODE. 
You should configure the VDAC digital signals. GRF_TVE_CON is the VDAC global register, 

the high 16bit is the write enable signals map to low 16bits. 
 
VDAC GRF signals as follow: 

GRF register  function name  function  

GRF_TVE_CON[0]  enextref  Enable control pin to allow internally 

generated bandgap to be probed in the 
analog pin 'vbg'. Under normal operation 
and envbg=1  

1'b1: Internal bandgap is passed to vbg 
pin;  

1'b0: vbg pins is at high impedance.  

GRF_TVE_CON[1]  envbg  Enable control pin to power up internal 
bandgap.  

1'b1: Internal bandgap is ON;  

1'b0: Internal bandgap is OFF.  

GRF_TVE_CON[2]  endac  Enable control pin to power up the VDAC  
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GRF_TVE_CON[3]  ensc  Sense comparator enable for cable 
connection detection of DAC  

GRF_TVE_CON[6:4]  enctr[2:0]  Enable control pins for analog biasing Test. 

In normal mode set enctr[2:0]=3 ôb000  

GRF_TVE_CON[12:7]  dacgc[5:0]  Gain setting digital input word for VDAC  

The detail description of VDAC reference to VDAC chapter. 

1.4  Register Description  

1.4.1  Internal Address Mapping 

Slave address can be divided into different length for different usage, which is shown as 

follows.  
 

1.4.2  Registers Summary 

Name  Offset  Size  
Reset 

Value  
Description  

VOP_SYS_CTRL  0x0000  W  0x00000000  System control register  

VOP_DSP_CTRL0  0x0004  W  0x00000000  Display control register0   

VOP_DSP_CTRL1  0x0008  W  0x01000000  Display control register1  

VOP_INT_SCALER  0x000c  W  0x00000000  interrupt register about scaler  

VOP_INT_STATUS  0x0010  W  0x00000000  Interrupt status register   

VOP_ALPHA_CTRL  0x0014  W  0x00000000  Blending control register   

VOP_WIN0_COLOR_KEY  0x0018  W  0x00000000  Win0 color key register  

VOP_WIN1_COLOR_KEY  0x001c  W  0x00000000  Win1 color key register  

VOP_WIN0_YRGB_MST0  0x0020  W  0x00000000  
Win0 YRGB memory start address 

0   

VOP_WIN0_CBR_MST0  0x0024  W  0x00000000  Win0 Cbr memory start address 0   

VOP_WIN1_VIR  0x0028  W  0x00000000  Win1 virtual stride  

VOP_AXI_BUS_CTRL  0x002c  W  0x15500000  Axi Bus interface control register  

VOP_WIN0_VIR  0x0030  W  0x01400140  Win0 virtual stride   

VOP_WIN0_ACT_INFO  0x0034  W  0x00ef013f  Win0 active window width/height   

VOP_WIN0_DSP_INFO  0x0038  W  0x00ef013f  
Win0 display width/height on 

panel   

VOP_WIN0_DSP_ST  0x003c  W  0x000a000a  Win0 display start point on panel   

VOP_WIN0_SCL_FACTOR

_YRGB  
0x0040  W  0x10001000  Win0 YRGB scaling factor  

VOP_WIN0_SCL_FACTOR

_CBR  
0x0044  W  0x10001000  Win0 CBR scaling factor  

VOP_WIN0_SCL_OFFSET  0x0048  W  0x00000000  Win0 scaling start point offset   

VOP_WIN1_MST  0x004c  W  0x00000000  Win1 memory start address   

VOP_WIN1_DSP_INFO  0x0050  W  0x00ef013f  
Win1 display width/height on 

panel  

VOP_WIN1_DSP_ST  0x0054  W  0x000a000a  Win1 display start point on panel   

VOP_HWC_MST  0x0058  W  0x00000000  Hwc memory start address  

VOP_HWC_DSP_ST  0x005c  W  0x000a000a  Hwc display start point on panel   

app:ds:chapter
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Name  Offset  Size  
Reset 

Value  
Description  

VOP_DSP_HTOTAL_HS_E

ND  
0x006c  W  0x014a000a  

Panel scanning horizontal width 

and hsync pulse end point   

VOP_DSP_HACT_ST_END  0x0070  W  0x000a014a  
Panel active horizontal scanning 

start point and end point   

VOP_DSP_VTOTAL_VS_EN

D  
0x0074  W  0x00fa000a  

Panel scanning vertical height and 

vsync pulse end point   

VOP_DSP_VACT_ST_END  0x0078  W  0x000a00fa  
Panel active vertical scanning 

start point and end point   

VOP_DSP_VS_ST_END_F1  0x007c  W  0x00000000  

Vertical scanning start point and 

vsync pulse end point of even 

filed in interlace mode   

VOP_DSP_VACT_ST_END

_F1  
0x0080  W  0x00000000  

Vertical scanning active start 

point and end point of even filed 

in interlace mode   

VOP_GATHER_TRANSFER  0x0084  W  0x00008220  AXI read transfer gather setting  

VOP_REG_CFG_DONE  0x0090  W  0x00000000  Register config done flag  

VOP_VERSION  0x0094  W  0x00000000  version for vop  

VOP_SCALER_CTRL  0x00a0  W  0x00000000  scaler ctrl register  

VOP_SCALER_FACTOR  0x00a4  W  0x00000000  scaler module scaling factor  

VOP_SCALER_FRAME_ST  0x00a8  W  0x00000000  
scaler output scanning start 

setting register  

VOP_SCALER_DSP_HOR_

TIMING  
0x00ac  W  0x00000000  

scaler output scanning horizontal 

timing  

VOP_SCALER_DSP_HACT_

TIMING  
0x00b0  W  0x00000000  

scaler output horizontal active 

window  

VOP_SCALER_DSP_VER_T

IMING  
0x00b4  W  0x00000000  

scaler output scanning vertical 

timing  

VOP_SCALER_DSP_VACT_

TIMING  
0x00b8  W  0x00000000  

scaler output vertical active 

window  

VOP_SCALER_DSP_HBOR

_TIMING  
0x00bc  W  0x00000000  

scaler output horizontal border 

window  

VOP_SCALER_DSP_VBOR

_TIMING  
0x00c0  W  0x00000000  

scaler output vertical border 

window  

VOP_BCSH_CTRL  0x00d0  W  0x00000000  

Brightness/Contrast 

enhancement/Saturation/Hue 

contrl  

VOP_BCSH_COL_BAR  0x00d4  W  0x00000000  Colorbar YUV value  

VOP_BCSH_BCS  0x00d8  W  0x00000000  
Brightness/Contrast 

enhancement/Saturation  

VOP_BCSH_H  0x00dc  W  0x00000000  Hue  

VOP_FRC_LOWER01_0  0x00e0  W  0x00000000  
Frc algorithm configuration 

register 1  

VOP_FRC_LOWER01_1  0x00e4  W  0x00000000  
Frc algorithm configuration 

register 2  
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Name  Offset  Size  
Reset 

Value  
Description  

VOP_FRC_LOWER10_0  0x00e8  W  0x00000000  
Frc algorithm configuration 

register 3  

VOP_FRC_LOWER10_1  0x00ec  W  0x00000000  
Frc algorithm configuration 

register 4  

VOP_FRC_LOWER11_0  0x00f0  W  0x00000000  
Frc algorithm configuration 

register 5  

VOP_FRC_LOWER11_1  0x00f4  W  0x00000000  
Frc algorithm configuration 

register 6  

VOP_TV_CTRL  0x0200  W  0x00000000  tv mode control register  

VOP_TV_SYNC_TIMING  0x0204  W  0x00000000  sync timing ctrl register  

VOP_TV_ACT_TIMING  0x0208  W  0x00000000  act timing ctrl register  

VOP_TV_ADJ_TIMING  0x020c  W  0x00000000  adjust timing register  

VOP_TV_FRQ_SC  0x0210  W  0x00000000  Sub -carrier Frequency   

VOP_TV_FILTER0  0x0214  W  0x00000000  Filter 0  

VOP_TV_FILTER1  0x0218  W  0x00000000  Filter 1  

VOP_TV_FILTER2  0x021c  W  0x00000000  Filter 2  

VOP_TV_ACT_ST  0x0234  W  0x00000000    

VOP_TV_ROUTING  0x0238  W  0x00000000  Routing   

VOP_TV_SYNC_ADJUST  0x0250  W  0x00000000  Sync Adjust   

VOP_TV_STATUS  0x0254  W  0x00000000  TV Status register  

VOP_TV_RST  0x0268  W  0x00000000  tv reset Control   

VOP_TV_SATURATION  0x0278  W  0x00000000  Colour Burst and Saturation   

VOP_TV_BANDWIDTH_CT

RL  
0x028c  W  0x00000000  Chroma bandwidth   

VOP_TV_BRIGHTNESS_C

ONTRAST  
0x0290  W  0x00000000  Brightness and Contrast   

VOP_MMU_DTE_ADDR  0x0300  W  0x00000000  MMU current page Table address  

VOP_MMU_STATUS  0x0304  W  0x00000000  MMU status register  

VOP_MMU_COMMAND  0x0308  W  0x00000000  MMU command register  

VOP_MMU_PAGE_FAULT_

ADDR  
0x030c  W  0x00000000  

MMU logical address of last page 

fault  

VOP_MMU_ZAP_ONE_LIN

E  
0x0310  W  0x00000000  MMU Zap cache line register  

VOP_MMU_INT_RAWSTAT  0x0314  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_INT_CLEAR  0x0318  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_INT_MASK  0x031c  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_INT_STATUS  0x0320  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_AUTO_GATING  0x0324  W  0x00000000  mmu auto gating  

VOP_HWC_LUT_ADDR  0x0800  W  0x00000000  
Access entry for HWC LUT 

memory(size is word only)   

VOP_DSP_LUT_ADDR  0x0c00  W  0x00000000  
Access entry for DSP LUT 

memory(size is word only)   

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
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1.4.3  Detail Register Description 

VOP_SYS_CTRL  
Address: Operational Base + offset (0x0000)  
System control register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

auto_gating_en  

VOP layer axi -clk auto gating enable   

1'b0: disable   

1'b1: enable   

30   RW   0x0  

vop_standby_en  

VOP standby mode   

Writing "1" to turn VOP into standby mode, All the layer would 

disable and the data transfer from frame buffer memory would 

stop at the end of current frame.  

The output would be blank.     

When writing "0" to this bit, standby mode would disable and the 

VOP go back to work immediately.   

1'b0: disable   

1'b1: enable   

* Black display is recommended before setting standby mode 

enable.   

29   RW   0x0  

vop_dma_stop  

VOP DMA stop mode   

1'b0: disable   

1'b1: enable   

* If DMA is working, the stop mode would not be active until 

current bus transfer is finished.   

28   RW   0x0  

dsp_lut_en  

Display LUT ram enable  

1'b0: disable   

1'b1: enable   

*This bit should be "0" when CPU updates the LUT, and should be 

"1"  when Di splay LUT mode enable.   

27   RO   0x0  reserved   

26   RW   0x0  

hwc_load_en  

Hardware cursor data reload enable   

1'b0: disable   

1'b1: enable   

*Setting this bit would reload the Hwc data. It would be auto 

cleared after reload finish.   

25:24   RW   0x0  

dma_burst_length  

DMA read Burst length   

2'b00: burst16 (burst 15 in rgb888 pack mode)     

2'b01: burst8 (burst 12 in rgb888 pack mode)     

2'b10: burst4 (burst 6 in rgb888 pack mode)   
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Bit  Attr  Reset Value  Description  

23   RW   0x0  

win1_no_outstanding  

Win1 AXI master read outstanding     

1'b0: enable     

1'b1: disable   

22   RW   0x0  

win0_no_outstanding  

Win0 AXI master read outstanding     

1'b0: enable     

1'b1: disable   

21   RO   0x0  reserved   

20   RW   0x0  

win1_alpha_swap  

Win1 RGB alpha swap  

1'b0: ARGB   

1'b1: RGBA   

19   RW   0x0  

win1_rb_swap  

Win1 RGB Red and Blue swap   

1'b0: RGB   

1'b1: BGR   

18   RW   0x0  

win0_uv_swap  

Win0 CbCr swap   

1'b0: CrCb   

1'b1: CbCr   

17   RW   0x0  

win0_y8_swap  

Win0 Y middle 8 -bit swap   

1'b0: Y3Y2Y1Y0   

1'b1: Y3Y1Y2Y0   

16   RW   0x0  

win0_alpha_swap  

Win0 RGB alpha swap   

1'b0: ARGB   

1'b1: RGBA   

15   RW   0x0  

win0_rb_swap  

Win0 RGB Red and Blue swap   

1'b0: RGB   

1'b1: BGR   

14:13   RO   0x0  reserved   

12   RW   0x0  

direct_path_layer_sel  

direct_path_layer_select  

1'b0 : select win0  

1'b1 : select win1  

11   RW   0x0  

direct_path_en  

iep direct path enable signal  

1'b0: disable iep direct path  

1'b1: enable iep direct path  
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Bit  Attr  Reset Value  Description  

10   RW   0x0  

hwc_size  

Hwc size select   

1'b0: 32x32   

1'b1: 64x64   

9   RW   0x0  

hwc_lut_en  

1'b0: disable   

1'b1: enable   

*This bit should be "0" when CPU updates the LUT, and should be 

"1"  when hwc  

 LUT mode enable.   

8:6   RW   0x0  

win1_data_fmt  

Win1 source Format   

3'b000 : ARGB888   

3'b001 : RGB888   

3'b010 : RGB565   

others: reserved  

5:3   RW   0x0  

win0_data_fmt  

Win0 source data Format   

3'b000 : ARGB888   

3'b001 : RGB888   

3'b010 : RGB565   

3'b100 : YCbCr420   

3'b101 : YCbCr422   

3'b110 : YCbCr444   

others: reserved  

2   RW   0x0  

hwc_en  

Hwc enable bit   

1'b0: Hwc layer disable   

1'b1: Hwc layer enable   

1   RW   0x0  

win1_en  

Win1 enable bit   

1'b0: Win1 layer disable   

1'b1: Win1 layer enable   

0   RW   0x0  

win0_en  

Win0 enable bit   

1'b0: Win0 layer disable   

1'b1: Win0 layer enable   

 
 
VOP_DSP_CTRL0  

Address: Operational Base + offset (0x0004)  
Display control register0   

Bit  Attr  Reset Value  Description  

31   RW   0x0  

sw_overlay_mode  

1'b0: overlay in rgb domain  

1'b1: overlay in yuv domain  
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Bit  Attr  Reset Value  Description  

30   RW   0x0  

alpha_mode_sel1  

alpha mode select 1  

1'b0 : alpha value no change   

1'b1 : alpha = alpha + alpha[7]  

29   RW   0x0  

alpha_mode_sel0  

alpha mode select 0  

1'b0 : Non -premultiplied alpha   

1'b1 : Premultiplied a lpha  

28   RW   0x0  

hwc_alpha_mode  

hwc alpha mode select  

1'b0: user -defined alpha   

1'b1: per -pixel alpha   

27   RW   0x0  

dither_down_sel  

dither down mode select  

1'b0: allegro  

1'b1: FRC  

26   RW   0x0  

sw_uv_offset_en  

1'b0:uv no offset   

1'b1:uv value minus 128   

25   RW   0x0  

tve_mode  

tve mode select  

1'b0 : NTSC mode  

1'b1 : PAL mode  

24   RO   0x0  reserved   

23   RW   0x0  

yuv_clip  

YCrCb clip   

1'b0: disable, YCbCr no clip   

1'b1: enable, YCbCr clip before YCbCr2RGB   

*Y clip: 16~235, CBCR clip: 16~239   

22   RO   0x0  reserved   

21:20   RW   0x0  

win0_csc_mode  

Win0 YUV2RGB   

Color space conversion:   

2'b00: mpeg   

2'b01: jpeg   

2'b10: hd   

2'b11: reserved  

reused by win0 r2y color space conversion:  

2'bX0: BT601   

2'bX1: BT709   

19   RW   0x0  

win1_alpha_mode  

Win1 alpha mode   

1'b0: user -defined alpha   

1'b1: per -pixel alpha   
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Bit  Attr  Reset Value  Description  

18   RW   0x0  

win0_alpha_mode  

Win0 alpha mode   

1'b0: user -defined alpha   

1'b1: per -pixel alpha   

17   RW   0x0  

win0_cbr_deflick  

Win0 Cbr deflick mode   

1'b0: disable   

1'b1: enable   

16   RW   0x0  

win0_yrgb_deflick  

Win0 YRGB deflick mode   

1'b0: disable   

1'b1: enable   

15   RW   0x0  

win1_interlace_read  

Win1 interlace read mode   

1'b0: disable   

1'b1: enable   

14   RW   0x0  

win0_interlace_read  

Win0 interlace read mode   

1'b0: disable   

1'b1: enable   

13   RW   0x0  

interlace_field_pol  

Interlace field polarity   

1'b0: normal   

1'b1: invert   

12   RW   0x0  

dsp_interlace  

Interlace display enable   

1'b0: disable   

1'b1: enable   

*This mode is related to the TVE output, the display timing of odd 

field must be set correctly.   

(vop_dsp_vs_st_end_f1/vop_dsp_vact_end_f1)   

11   RW   0x0  

dither_down  

Dither -down enable   

1'b0: disable   

1'b1: enable   

10   RW   0x0  

dither_down_mode  

Dither -down mode   

1'b0: RGB888 to RGB565   

1'b1: RGB888 to RGB666   

9   RW   0x0  

dither_up  

dither up RGB565 to RGB888 enable   

1'b0: disable   

1'b1: enable   
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Bit  Attr  Reset Value  Description  

8   RW   0x0  

dsp_win0_top  

Win0 and Win1 position swap   

1'b0: win1 on the top of win0   

1'b1: win0 on the top of win1   

7   RW   0x0  

dsp_dclk_pol  

DCLK invert enable   

1'b0: normal   

1'b1: invert   

6   RW   0x0  

dsp_den_pol  

DEN polarity   

1'b0: positive   

1'b1: negative   

5   RW   0x0  

dsp_vsync_pol  

VSYNC polarity   

1'b0: negative   

1'b1: positive   

4   RW   0x0  

dsp_hsync_pol  

HSYNC polarity   

1'b0: negative   

1'b1: positive   

3:0   RW   0x0  

dsp_out_mode  

Display output format   

4'b0000: Parallel 24 -bit RGB888 output     R[7:0],G[7:0],B[7:0]   

4'b0001: Parallel 18 -bit RGB666 output     

6'b0,R[5:0],G[5:0],B[5:0]   

4'b0010: Parallel 16 -bit RGB565 output     

8'b0,R[4:0],G[5:0],B[4:0]   

Others: Reserved.   

 

 
VOP_DSP_CTRL1  
Address: Operational Base + offset (0x0008)  

Display control register1  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

dsp_out_zero  

DENȁHSYNCȁVSYNC output software ctrl   

1'b0 ̔normal output   

1'b1 ̔all output   '0'  means:hsync,vsync,den =000  

30:29   RO   0x0  reserved   

28   RW   0x0  

dsp_rg_swap  

Display output red and green swap enable   

1'b0: RGB   

1'b1: GRB   
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Bit  Attr  Reset Value  Description  

27   RW   0x0  

dsp_rb_swap  

Display output red and blue swap enable   

1'b0: RGB   

1'b1: BGR   

26   RW   0x0  

dsp_bg_swap  

Display output blue and green swap enable   

1'b0: RGB   

1'b1: RBG   

25   RW   0x0  

dsp_black_en  

Black display mode   

When this bit enable, the pixel data output is all black   

(0x000000)   

24   RW   0x1  

dsp_blank_en  

Blank display mode   

When this bit enable, the hsync/vsync/den output is   

blank. means:hsync,vsync,den =110  

23:16   RW   0x00  

dsp_bg_red  

Background Red color   

Background Red color   

15:8   RW   0x00  

dsp_bg_green  

Background Green color   

Background Green color   

7:0   RW   0x00  

dsp_bg_blue  

Background Blue color   

Background Blue color   

 
 
VOP_INT_SCALER  

Address: Operational Base + offset (0x000c)  
interrupt register about scaler  

Bit  Attr  Reset Value  Description  

31:7   RO   0x0  reserved   

6   RW   0x0  

HDMI _den_pol  

DEN polarity   

1'b0: positive   

1'b1: negative   

5   RW   0x0  

HDMI _vsync_pol  

VSYNC polarity   

1'b0: negative   

1'b1: positive   

4   RW   0x0  

HDMI _hsync_pol  

HSYNC polarity   

1'b0: negative   

1'b1: positive   
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Bit  Attr  Reset Value  Description  

3   RW   0x0  

fs_addr_mask_en  

frame start mask bit  

1'b0: disable   

1'b1: enable   

2   RO   0x0  
scaler_empty_intr_status  

scaler empty interrupt status  

1   
W1

C   
0x0  

scaler_empty_intr_clr  

scaler empty interrupt clear (Auto clear)   

0   RW   0x0  

scaler_empty_intr_en  

scaler empty interrupt enable  

1'b0: disable   

1'b1: enable   

 
 

VOP_INT_STATUS  
Address: Operational Base + offset (0x0010)  
Interrupt status register   

Bit  Attr  Reset Value  Description  

31   RO   0x0  
line_flag_raw_status  

Line flag raw Interrupt status   

30   RO   0x0  
fs_raw_status  

Frame start raw  interrupt status  

29   RO   0x0  
win1_empty_intr_status  

win1 data empty interrupt status  

28   RO   0x0  
win0_empty_intr_status  

win0 data empty interrupt status   

27   
W1

C   
0x0  

win1_empty_intr_clr  

win1 data empty interrupt clear(auto clear)  

26   
W1

C   
0x0  

win0_empty_intr_clr  

win0 data empty interrupt clear(auto clear)  

25   RW   0x0  

win1_empty_intr_en  

win1 data empty interrupt enable signal  

1'b0:disable  

1'b1:enable  

24   RW   0x0  

win0_empty_intr_en  

win0 data empty interrupt enable signal  

1'b0:disable  

1'b1:enable  

23:12   RW   0x000  

dsp_line_frag_num  

Line number of the Line flag interrupt     

The display line number when the flag interrupt occur, the range 

is (0~ DSP_VTOTAL -1) .   

11   
W1

C   
0x0  

bus_error_intr_clr  

Bus error Interrupt clear (Auto clear)   

10   
W1

C   
0x0  

line_frag_intr_clr  

Line flag Interrupt clear (Auto clear)   
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Bit  Attr  Reset Value  Description  

9   
W1

C   
0x0  

fs_intr_clr  

Frame start interrupt clear (Auto clear)   

8   
W1

C   
0x0  

dsp_hold_valid_intr_clr  

display hold valid interrupt clear (Auto clear)   

7   RW   0x0  

bus_error_intr_en  

Bus error interrupt enable   

1'b0: disable   

1'b1: enable   

6   RW   0x0  

line_frag_intr_en  

Line flag Interrupt enable   

1'b0: disable   

1'b1: enable   

5   RW   0x0  

fs_intr_en  

Frame start interrupt enable   

1'b0: disable   

1'b1: enable   

4   RW   0x0  

dsp_hold_valid_intr_en  

display hold valid interrupt enable   

1'b0: disable   

1'b1: enable   

3   RO   0x0  
bus_error_intr  

Bus error Interrupt status  

2   RO   0x0  
line_frag_intr  

Line flag Interrupt status   

1   RO   0x0  
fs_intr  

Frame start interrupt status  

0   RO   0x0  
dsp_hold_valid_intr  

display hold valid interrupt status   

 

 
VOP_ALPHA_CTRL  
Address: Operational Base + offset (0x0014)  

Blending control register   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:20   RW   0x00  
hwc_alpha_value  

HWC alpha blending value   

19:12   RW   0x00  
win1_alpha_value  

Win1 alpha blending value   

11:4   RW   0x00  
win0_alpha_value  

Win0 alpha blending value   

3   RO   0x0  reserved   

2   RW   0x0  

hwc_alpha_en  

HWC alpha blending enable  

1'b0: disable  

1'b1: enable  
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Bit  Attr  Reset Value  Description  

1   RW   0x0  

win1_alpha_en  

Win1 alpha blending enable  

1'b0: disable  

1'b1: enable  

0   RW   0x0  

win0_alpha_en  

Win0 alpha blending enable  

1'b0: disable  

1'b1: enable   

 

 
VOP_WIN0_COLOR_KEY  
Address: Operational Base + offset (0x0018)  

Win0 color key register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

win0_key_en  

Win0 transparency color key enable  

1'b0: disable   

1'b1: enable  

23:0   RW   0x000000  
win0_key_color  

Win0 key color   

 

 
VOP_WIN1_COLOR_KEY  
Address: Operational Base + offset (0x001c)  

Win1 color key register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

win1_key_en  

Win1 transparency color key enable  

1'b0: disable   

1'b1: enable  

23:0   RW   0x000000  
win1_key_color  

Win1 key color  

 

 
VOP_WIN0_YRGB_MST0  
Address: Operational Base + offset (0x0020)  

Win0 YRGB memory start address 0   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win0_yrgb0_mst  

win0 YRGB frame buffer memory start address 0   

 
 
VOP_WIN0_CBR_MST0  

Address: Operational Base + offset (0x0024)  
Win0 Cbr memory start address 0   
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win0_cbr0_mst  

win0 CBR frame buffer memory start address 0   

 

 
VOP_WIN1_VIR  
Address: Operational Base + offset (0x0028)  

Win1 virtual stride  

Bit  Attr  Reset Value  Description  

31:13   RO   0x0  reserved   

12:0   RW   0x0000  

win1_vir_stride  

Win1 virtual stride  

Number of words of Win1 Virtual width   

ARGB888 : win1_vir_width   

RGB888 : (win1_vir_width*3/4) + (win1_vir_width%3)   

RGB565 : ceil(win1_vir_width/2)   

 
 

VOP_AXI_BUS_CTRL  
Address: Operational Base + offset (0x002c)  
Axi Bus interface control register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

sw_io_pad_clk_sel  

IO pad clk select bit  

1'b0: normal dclk out  

1'b1: gating dclk out  

30   RW   0x0  

sw_core_clk_sel  

1'b0: select dclk sclk   

1'b1: select dclk_div sclk_div  

29   RW   0x0  

mipi_dclk_inv  

mipi dclk invert select bit  

1'b0:mipi dclk inv disable  

1'b1:mipi dclk inv enable  

28   RW   0x1  

mipi_dclk_en  

mipi dclk enable bit  

1'b0:mipi dclk disable  

1'b1:mipi dclk enable  

27   RW   0x0  

lvds_dclk_inv  

lvds dclk invert select bit  

1'b0:lvds dclk inv disable  

1'b1:lvds dclk inv enable  

26   RW   0x1  

lvds_dclk_en  

lvds dclk enable bit  

1'b0:lvds dclk disable  

1'b1:lvds dclk enable  
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Bit  Attr  Reset Value  Description  

25   RW   0x0  

rgb_dclk_inv  

rgb dclk invert select bit  

1'b0:rgb dclk inv disable  

1'b1:rgb dclk ivn enable  

24   RW   0x1  

rgb_dclk_en  

rgb  dclk enable bit  

1'b0:rgb dclk disable  

1'b1:rgb dclk enable  

23   RW   0x0  

HDMI _dclk_inv  

HDMI  dclk invert select bit  

1'b0: HDMI  dclk inv disable  

1'b1: HDMI  dclk inv enable  

22   RW   0x1  

HDMI _dclk_en  

HDMI  dclk enable bit  

1'b0: HDMI  dclk disable  

1'b1: HDMI  dclk enable  

21   RW   0x0  

tve_dac_dclk_inv  

tve dclk invert select bit  

1'b0:tve dac dclk inv disable  

1'b1:tve dac dclk inv enable  

20   RW   0x1  

tve_dac_dclk_en  

tve dac dclk enable bit  

1'b0:tve dac dclk disable  

1'b1:tve dac dclk enable  

19   RW   0x0  

sw_ HDMI _clk_i_sel  

HDMI  io clk select bit  

1'b0: select dclk to HDMI  io  

1'b1: select dclk_core to HDMI  io  

18:17   RO   0x0  reserved   

16:12   RW   0x00  
sw_axi_max_outstand_num  

Max number of AXI read outstanding  

11   RW   0x0  

sw_axi_max_outstand_en  

AXI read oustanding limited enable bit  

1'b0: disable   

1'b1: enable  

10   RW   0x0  

sw_vop_mmu_en  

Vop MMU enable bit  

1'b0: disable   

1'b1: enable  

9:6   RW   0x0  
sw_noc_hurry_threshold  

Noc hurry threshold  

5:4   RW   0x0  
sw_noc_hurry_value  

Noc hurry level  
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Bit  Attr  Reset Value  Description  

3   RW   0x0  

sw_noc_hurry_en  

Noc hurry mode enable bit  

1'b0: disable   

1'b1: enable  

2:1   RW   0x0  
sw_noc_qos_value  

Noc QoS level  

0   RW   0x0  

sw_noc_qos_en  

Noc QoS mode enable bit  

1'b0: disable   

1'b1: enable  

 
 
VOP_WIN0_VIR  

Address: Operational Base + offset (0x0030)  
Win0 virtual stride   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x0140  

win0_cbr_vir_stride  

Number of words of Win0 cbr Virtual width   

UV420 : ceil(win0_vir_width/4)   

UV422 : ceil(win0_vir_width/4)   

UV444 : ceil(win0_vir_width/2)   

15:13   RO   0x0  reserved   

12:0   RW   0x0140  

win0_vir_stride  

Win0 Virtual stride   

Number of words of Win0 Virtual width   

ARGB888 : win0_vir_width   

RGB888 : (win0_vir_width*3/4) + (win0_vir_width%3)   

RGB565 : ceil(win0_vir_width/2)   

YUV : ceil(win0_vir_width/4)   

 
 

VOP_WIN0_ACT_INFO  
Address: Operational Base + offset (0x0034)  
Win0 active window width/height   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x00ef  

win0_act_height  

Win0 active(original) window height   

win_act_height = (win0 vertical size -1)   

15:13   RO   0x0  reserved   

12:0   RW   0x013f  

win0_act_width  

Win0 active(original) window width   

win_act_width = (win0 horizontial size -1)   

 
 

VOP_WIN0_DSP_INFO  
Address: Operational Base + offset (0x0038)  
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Win0 display width/height on panel   

Bit  Attr  Reset Value  Description  

31:27   RO   0x0  reserved   

26:16   RW   0x0ef  

dsp_win0_height  

Win0 display window height   

win0_dsp_height = (win0 vertical size -1)   

15:11   RO   0x0  reserved   

10:0   RW   0x13f  

dsp_win0_width  

Win0 display window width   

win0_dsp_width = (win0 horizontial size -1)   

 

 
VOP_WIN0_DSP_ST  
Address: Operational Base + offset (0x003c)  

Win0 display start point on panel   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x00a  
dsp_win0_yst  

Win0 vertical start point(y) of the Panel scanning   

15:12   RO   0x0  reserved   

11:0   RW   0x00a  
dsp_win0_xst  

Win0 horizontal start point(x) of the Panel scanning   

 

 
VOP_WIN0_SCL_FACTOR_YRGB  
Address: Operational Base + offset (0x0040)  

Win0 YRGB scaling factor  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

win0_vs_factor_yrgb  

Win0 YRGB vertical scaling factor:   

factor=((VOP_WIN0_ACT_INFO[31:16])/(VOP_WIN0_DSP_INFO[

31:16] ))*2^12  

15:0   RW   0x1000  

win0_hs_factor_yrgb  

Win0 YRGB horizontal scaling factor:   

factor=((VOP_WIN0_ACT_INFO[15:0])/(VOP_WIN0_DSP_INFO[1

5:0] ))*2^12  

 
 

VOP_WIN0_SCL_FACTOR_CBR  
Address: Operational Base + offset (0x0044)  

Win0 CBR scaling factor  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

win0_vs_factor_cbr  

Win0 CBR vertical scaling factor:   

YCbCr420:  

factor=((VOP_WIN0_ACT_INFO[31:16]/ 

2)/(VOP_WIN0_DSP_INFO[31:16] ))*2^12  

YCbCr422,YCbCr444:  

factor=((VOP_WIN0_ACT_INFO[31:16])/(VOP_WIN0_DSP_INFO[

31:16] ))*2^12  

15:0   RW   0x1000  

win0_hs_factor_cbr  

Win0 CBR horizontal scaling factor:   

YCbCr422,YCbCr420:   

factor=((VOP_WIN0_ACT_INFO[15:0]/2)/(VOP_WIN0_DSP_INFO

[15:0] ))*2^12  

YCbCr444:   

factor=((VOP_WIN0_ACT_INFO[15:0])/(VOP_WIN0_DSP_INFO[1

5:0] ))*2^12  

 

 
VOP_WIN0_SCL_OFFSET  
Address: Operational Base + offset (0x0048)  

Win0 scaling start point offset   

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

win0_vs_offset_cbr  

Cbr Vertical scaling start point offset   

(0x00~0xff)/0x100 = 0~0.99   

23:16   RW   0x00  

win0_vs_offset_yrgb  

Y Vertical scaling start point offset   

(0x00~0xff)/0x100 = 0~0.99   

15:8   RW   0x00  

win0_hs_offset_cbr  

Cbr Horizontal scaling start point offset   

(0x00~0xff)/0x100 = 0~0.99   

7:0   RW   0x00  

win0_hs_offset_yrgb  

Y Horizontal scaling start point offset   

(0x00~0xff)/0x100 = 0~0.99   

 
 
VOP_WIN1_MST  

Address: Operational Base + offset (0x004c)  
Win1 memory start address   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win1_mst  

Win1 frame buffer memory start address   

 
 

VOP_WIN1_DSP_INFO  
Address: Operational Base + offset (0x0050)  
Win1 display width/height on panel  
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Bit  Attr  Reset Value  Description  

31:27   RO   0x0  reserved   

26:16   RW   0x0ef  

dsp_win1_height  

Win1 display window height   

win1_dsp_height = (win1 dsp vertical size -1)   

15:11   RO   0x0  reserved   

10:0   RW   0x13f  

dsp_win1_width  

Win1 display window width   

win1_dsp_width = (win1 dsp horizontial size -1)   

 
 

VOP_WIN1_DSP_ST  
Address: Operational Base + offset (0x0054)  
Win1 display start point on panel   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x00a  
dsp_win1_yst  

Win1 vertical start point(y) of the Panel scanning   

15:12   RO   0x0  reserved   

11:0   RW   0x00a  
dsp_win1_xst  

Win1 horizontal start point(x) of the Panel scanning   

 
 

VOP_HWC_MST  
Address: Operational Base + offset (0x0058)  
Hwc memory start address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
hwc_mst  

HWC data memory start address   

 
 
VOP_HWC_DSP_ST  

Address: Operational Base + offset (0x005c)  
Hwc display start point on panel   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x00a  
dsp_hwc_yst  

HWC vertical start point(y) of the Panel scanning   

15:12   RO   0x0  reserved   

11:0   RW   0x00a  
dsp_hwc_xst  

HWC horizontal start point(x) of the Panel scanning   

 
 
VOP_DSP_HTOTAL_HS_END  

Address: Operational Base + offset (0x006c)  
Panel scanning horizontal width and hsync pulse end point   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

27:16   RW   0x14a  
dsp_htotal  

Panel display scanning horizontal period  

15:12   RO   0x0  reserved   

11:0   RW   0x00a  
dsp_hs_end  

Panel display scanning hsync pulse width  

 
 
VOP_DSP_HACT_ST_END  

Address: Operational Base + offset (0x0070)  
Panel active horizontal scanning start point and end point   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x00a  
dsp_hact_st  

Panel display scanning horizontal active start point   

15:12   RO   0x0  reserved   

11:0   RW   0x14a  
dsp_hact_end  

Panel display scanning horizontal active end point   

 
 

VOP_DSP_VTOTAL_VS_END  
Address: Operational Base + offset (0x0074)  
Panel scanning vertical height and vsync pulse end point   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0fa  
dsp_vtotal  

Panel display scanning vertical period.  

15:12   RO   0x0  reserved   

11:0   RW   0x00a  
dsp_vs_end  

Panel display scanning vsync pulse width  

 
 

VOP_DSP_VACT_ST_END  
Address: Operational Base + offset (0x0078)  
Panel active vertical scanning start point and end point   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x00a  
dsp_vact_st  

Panel display scanning vertical active start point   

15:12   RO   0x0  reserved   

11:0   RW   0x0fa  
dsp_vact_end  

Panel display scanning vertical active end point   

 

 
VOP_DSP_VS_ST_END_F1  
Address: Operational Base + offset (0x007c)  

Vertical scanning start point and vsync pulse end point of even filed in interlace mode   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

27:16   RW   0x000  

dsp_vs_st_f1  

Panel display scanning vertical vsync start point of 2nd field 

(interlace display mode)   

15:12   RO   0x0  reserved   

11:0   RW   0x000  

dsp_vs_end_f1  

Panel display scanning vertical vsync end point of 2nd 

field(interlace display mode)   

 
 
VOP_DSP_VACT_ST_END_F1  

Address: Operational Base + offset (0x0080)  
Vertical scanning active start point and end point of even filed in interlace mode   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x000  

dsp_vact_st_f1  

Panel display scanning vertical active start point of 2nd field 

(interlace display mode)   

15:12   RO   0x0  reserved   

11:0   RW   0x000  

dsp_vact_end_f1  

Panel display scanning vertical active end point of 2nd field 

(interlace display m ode)   

 
 

VOP_GATHER_TRANSFER  
Address: Operational Base + offset (0x0084)  
AXI read transfer gather setting  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:12   RW   0x8  win1_axi_gather_num  

11   RO   0x0  reserved   

10:8   RW   0x2  win0_cbr_axi_gather_num  

7:4   RW   0x2  win0_yrgb_axi_gather_num  

3   RO   0x0  reserved   

2   RW   0x0  

win1_axi_gather_en  

win1 dma channel AXI read transfer gather  

1'b0: disable   

1'b1: enable   

1   RW   0x0  

win0_cbr_axi_gather_en  

win0 cb/cr dma channel AXI read transfer gather  

1'b0: disable   

1'b1: enable   

0   WO   0x0  

win0_yrgb_axi_gather_en  

win0 yrgb dma channel AXI read transfer gather  

1'b0: disable   

1'b1: enable   
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VOP_REG_CFG_DONE  

Address: Operational Base + offset (0x0090)  
Register config done flag  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   WO   0x0  

reg_load_en  

vop register config done flag  

In the first setting of the register, the new value was saved into 

the mirror register.   

When all the register config finish, writing this register to enable 

the copyright of the mirror register to real register. Then register 

would be updated at the star t of every frame.   

 

 
VOP_VERSION  
Address: Operational Base + offset (0x0094)  

version for vop  

Bit  Attr  Reset Value  Description  

31:24   RO   0x00  

major  

IP major vertion  

used for IP structure  

23:16   RO   0x00  

minor  

minor vertion  

big feature change under same structure   

15:0   RO   0x0000  
build  

rtl current svn number   

 

 
VOP_SCALER_CTRL  
Address: Operational Base + offset (0x00a0)  

scaler ctrl register  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:8   RW   0x00  
scaler_in_vsync_vst  

0~255,scaler input line num after vsync negedge  

7:6   RW   0x0  

scaler_in_vsync_mode  

scl_in_vsync_mode  

2'b00:scaler input vsync negedge  

2'b01:scaler input trigger for output  

2'b10:configurable scaler input frame start   

2'b11:reserved  

5   RW   0x0  

scaler_out_sel  

1'b0: scaler  output  disable  

1'b1: scaler  output  enable   

4   RW   0x0  

scaler_out_zero  

DENȁHSYNCȁVSYNC output software ctrl   

1'b0 ̔normal output   

1'b1 ̔all output   '0'  means:hsync,vsync,den =000  
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Bit  Attr  Reset Value  Description  

3   RW   0x0  

scaler_den_inv  

1'b0: positive   

1'b1: negtive  

2   RW   0x0  

scaler_sync_inv  

hsync vsync polarity  

1'b0: negative   

1'b1: positive   

1   RO   0x0  reserved   

0   RW   0x0  

scaler_en  

scaler enable bit  

1'b0: scaler  disable   

1'b1: scaler  enable   

 
 

VOP_SCALER_FACTOR  
Address: Operational Base + offset (0x00a4)  
scaler module scaling factor  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:16   RW   0x0000  

scaler_v_factor  

(1)scaling up: (Hin_act -1)/(Hout_act -1)*2^12;  

(2)scaling down(bilinear): (Hin_act -1)/(Hout_act -1)*2^12;  

15:14   RO   0x0  reserved   

13:0   RW   0x0000  

scaler_h_factor  

(1)scaling up: (Hin_act -1)/(Hout_act -1)*2^12;  

(2)scaling down(bilinear): (Hin_act -1)/(Hout_act -1)*2^12;  

 
 

VOP_SCALER_FRAME_ST  
Address: Operational Base + offset (0x00a8)  
scaler output scanning start setting register  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x000  
scaler_dsp_frame_vst  

scaler dsp frame vertical start point  

15:12   RO   0x0  reserved   

11:0   RW   0x000  
scaler_dsp_frame_hst  

scaler dsp frame horizontal  start point  

 

 
VOP_SCALER_DSP_HOR_TIMING  
Address: Operational Base + offset (0x00ac)  

scaler output scanning horizontal timing  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x00  
scaler_dsp_hs_end  

scaler dsp hs end  

15:12   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

11:0   RW   0x000  
scaler_dsp_htotal  

scaler dsp htotal  

 

 
VOP_SCALER_DSP_HACT_TIMING  
Address: Operational Base + offset (0x00b0)  

scaler output horizontal active window  

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   

25:16   RW   0x000  
scaler_dsp_hact_st  

scaler dsp horizontal active start point  

15:12   RO   0x0  reserved   

11:0   RW   0x000  
scaler_dsp_hact_end  

scaler dsp horizontal active end point  

 

 
VOP_SCALER_DSP_VER_TIMING  
Address: Operational Base + offset (0x00b4)  

scaler output scanning vertical timing  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x00  
scaler_dsp_vs_end  

scaler dsp vs end  

15:12   RO   0x0  reserved   

11:0   RW   0x000  
scaler_dsp_vtotal  

scaler dsp vtotal  

 
 
VOP_SCALER_DSP_VACT_TIMING  

Address: Operational Base + offset (0x00b8)  
scaler output vertical active window  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x00  
scaler_dsp_vact_st  

scaler dsp vertical active start point  

15:12   RO   0x0  reserved   

11:0   RW   0x000  
scaler_dsp_vact_end  

scaler dsp vertical active end point  

 
 
VOP_SCALER_DSP_HBOR_TIMING  

Address: Operational Base + offset (0x00bc)  
scaler output horizontal border window  

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   

25:16   RW   0x000  
scaler_dsp_hbor_st  

scaler dsp horizontal border start point  

15:12   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

11:0   RW   0x000  
scaler_dsp_hbor_end  

scaler dsp horizontal border end point  

 

 
VOP_SCALER_DSP_VBOR_TIMING  
Address: Operational Base + offset (0x00c0)  

scaler output vertical border window  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x00  
scaler_dsp_vbor_st  

scaler dsp vertical border start point  

15:12   RO   0x0  reserved   

11:0   RW   0x000  
scaler_dsp_vbor_end  

scaler dsp vertical border end point  

 

 
VOP_BCSH_CTRL  
Address: Operational Base + offset (0x00d0)  

Brightness/Contrast enhancement/Saturation/Hue contrl  

Bit  Attr  Reset Value  Description  

31:8   RO   0x0  reserved   

7   RW   0x0  

sw_bcsh_r2y_en  

1'b0:bypass      

1'b1:enable  

6   RW   0x0  

sw_bcsh_y2r_en  

1'b0:bypass      

1'b1:enable  

5:4   RW   0x0  

sw_bcsh_y2r_csc_mode  

Color space conversion:   

2'b00: mpeg   

2'b01: jpeg   

2'b10: hd   

2'b11: Bypass   

3:2   RW   0x0  

video_mode  

2'b00 : black  

2'b01 : blue  

2'b10 : color bar  

2'b11 : normal video  

1   RW   0x0  

sw_bcsh_r2y_csc_mode  

Color space conversion:   

1'b0: BT601  

1'b1: BT709  

0   RW   0x0  

bcsh_en  

1'b0 : bcsh bypass  

1'b1 : bcsh enable  
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VOP_BCSH_COL_BAR  

Address: Operational Base + offset (0x00d4)  
Colorbar YUV value  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x00  color_bar_v  

15:8   RW   0x00  color_bar_u  

7:0   RW   0x00  color_bar_y  

 
 

VOP_BCSH_BCS  
Address: Operational Base + offset (0x00d8)  
Brightness/Contrast enhancement/Saturation  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24:16   RW   0x000  
sat_con  

Saturation*Contrast*256 : 0,1.992*1.992  

15:8   RW   0x00  
contrast  

Contrast*256 : 0,1.992  

7:6   RO   0x0  reserved   

5:0   RW   0x00  
brightness  

Brightness : -128,127  

 

 
VOP_BCSH_H  
Address: Operational Base + offset (0x00dc)  

Hue  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:8   RW   0x00  
cos_hue  

cos hue value  

7:0   RW   0x00  
sin_hue  

sin hue value  

 

 
VOP_FRC_LOWER01_0  
Address: Operational Base + offset (0x00e0)  

Frc algorithm configuration register 1  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  lower01_frm1  

15:0   RW   0x0000  lower01_frm0  

 
 

VOP_FRC_LOWER01_1  
Address: Operational Base + offset (0x00e4)  
Frc algorithm configuration register 2  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  lower01_frm3  

15:0   RW   0x0000  lower01_frm2  
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VOP_FRC_LOWER10_0  
Address: Operational Base + offset (0x00e8)  
Frc algorithm configuration register 3  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  lower10_frm1  

15:0   RW   0x0000  lower10_frm0  

 
 
VOP_FRC_LOWER10_1  

Address: Operational Base + offset (0x00ec)  
Frc algorithm configuration register 4  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  lower10_frm3  

15:0   RW   0x0000  lower10_frm2  

 

 
VOP_FRC_LOWER11_0  

Address: Operational Base + offset (0x00f0)  
Frc algorithm configuration register 5  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  lower11_frm1  

15:0   RW   0x0000  lower11_frm0  

 

 
VOP_FRC_LOWER11_1  
Address: Operational Base + offset (0x00f4)  

Frc algorithm configuration register 6  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  lower11_frm3  

15:0   RW   0x0000  lower11_frm2  

 
 

VOP_TV_CTRL  
Address: Operational Base + offset (0x0200)  
tv mode control register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

cvbs_mode  

1'b0: Encoding is NTSC   

1'b1: Encoding is PAL   

23:20   RO   0x0  reserved   

19:18   RW   0x0  

clk_upstream_en  

2'b00: Reserved   

2'b01: Upstream enable is 1 * pix_clk (HDTV)   

2'b10: Upstream enable is 1/2* pix_clk (SDTV)   

2'b11: Reserved   
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Bit  Attr  Reset Value  Description  

17:16   RW   0x0  

timing_en  

2'b00: Reserved   

2'b01: Timing enable is 1 * pix_clk (HDTV)   

2'b10: Timing enable is 1 * pix_clk (SDTV)   

2'b11: Reserved   

15:11   RO   0x0  reserved   

10:9   RW   0x0  

filter_gain  

2'b00: Luma Filter gain is 1.0 (default value)   

2'b01: Luma Filter gain is 0.5   

2'b10: Luma Filter gain is 2.0   

2'b11: Reserved   

8   RW   0x0  

filter_upsample  

1'b0: Luma Filter output is sampled at 13.5 MHz   

1'b1: Luma Filter output is up -sampled to 27 MHz   

7:3   RO   0x0  reserved   

2:1   RW   0x0  

csc_path_sel  

2'b00: RGB input to RGB+YUV444 output   

2'b01: YUV422 input to YUV444 output   

2'b10: Reserved   

2'b11: Bypass (YUV444  input to YUV444 output)   

0   RO   0x0  reserved   

 
 
VOP_TV_SYNC_TIMING  

Address: Operational Base + offset (0x0204)  
sync timing ctrl register  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x00  

h_fp  

Delay to the end of colour burst from H Sync Start , num of 

27Mhz clk cycle   

15:8   RW   0x00  

h_bp  

Delay to the start of the colour burst from H Sync Start , num of 

27Mhz clk cycle   

7:0   RW   0x00  

h_pw  

Width of horizontal sync from H S ync Start , num of 27Mhz clk 

cycle   

 
 

VOP_TV_ACT_TIMING  
Address: Operational Base + offset (0x0208)  
act timing ctrl register  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

29:28   RW   0x0  

tv_syncs  

4'b0000: Sync generator is stopped   

4'b0001: 525/60 interlaced   

4'b0010: 625/50 interlaced   

other : reserved  

27:16   RW   0x000  

h_act_end  

Delay to the end of active video from H Sync Start , num of 

27Mhz clk cycle   

15:13   RO   0x0  reserved   

12   RW   0x0  

sc_rst_en  

Subcarrier reset enable   

1'b0: Subcarrier phase is not reset regularly   

1'b1: Subcarrier phase is reset every four fields (NTSC)  or eight 

fields (PAL)   

11:0   RW   0x000  

h_act_st  

Delay to the start of the active video from H Sync Start , num of 

27Mhz clk cycle   

 
 

VOP_TV_ADJ_TIMING  
Address: Operational Base + offset (0x020c)  

adjust timing register  

Bit  Attr  Reset Value  Description  

31:28   RW   0x0  
luma_delay_1  

Programmable delay for Luma relative to Chroma   

27:16   RW   0x000  

h_total  

Total number of output pixels per line.   

525/60 = 1716   

625/50 = 1728   

15:8   RO   0x0  reserved   

7:0   RW   0x00  

sc_phase  

Phase offset applied if subcarrier phase is reset (1.4 degrees per 

lsb)   

 

 
VOP_TV_FRQ_SC  
Address: Operational Base + offset (0x0210)  

Sub-carrier Frequency   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

dds_incr  

colour subcarrier counter .  

Recommended settings (for 27.00 MHz) are:   

NTSC: 0x21F07BD7   

PAL   : 0x2A098ACB   

 
 
VOP_TV_FILTER0  

Address: Operational Base + offset (0x0214)  
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Filter 0  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
coeff3  

filter coefficients 3  

23:16   RW   0x00  
coeff2  

filter coefficients 2  

15:8   RW   0x00  
coeff1  

filter coefficients 1  

7:0   RW   0x00  
coeff0  

filter coefficients 0  

 

 
VOP_TV_FILTER1  
Address: Operational Base + offset (0x0218)  

Filter 1  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
coeff7  

filter coefficients 7  

23:16   RW   0x00  
coeff6  

filter coefficients 6  

15:8   RW   0x00  
coeff5  

filter coefficients 5  

7:0   RW   0x00  
coeff4  

filter coefficients 4  

 

 
VOP_TV_FILTER2  
Address: Operational Base + offset (0x021c)  

Filter 2  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
coeff11  

filter coefficients 11  

23:16   RW   0x00  
coeff10  

filter coefficients 10  

15:8   RW   0x00  
coeff9  

filter coefficients 9   

7:0   RW   0x00  
coeff8  

filter coefficients 8  

 
 
VOP_TV_ACT_ST  

Address: Operational Base + offset (0x0234)  
  

Bit  Attr  Reset Value  Description  

31:27   RO   0x0  reserved   

26:16   RW   0x000  
v_offset  

Vertical picture start offset (independent of picture blanking)   

15:12   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

11:0   RW   0x000  
h_offset  

Horizontal picture start offset (independent of picture blanking)   

 

 
VOP_TV_ROUTING  
Address: Operational Base + offset (0x0238)  

Routing   

Bit  Attr  Reset Value  Description  

31   RW   0x0  

RB_swap  

1'b0: No swap   

1'b1: Swap Blue/Pb and Red/Pr channels on DACs, relative to the   

 routing shown in 30:28   

30:28   RW   0x0  

dac_fmt  

          DAC3   DAC2    DAC1   DAC0   

3'b000:   CVBS    Blue    Green   Red   

3'b001:   CVBS1  CVBS2   Y       C   

3'b011:    Y     CVBS2   CVBS1   C   

3'b100:   CVBS    Pb       Y      Pr   

3'b101:    C       Pb       Y       Pr  

27:24   RW   0x0  

sense_on  

When ON, outputs a steady mid level on the selected DAC(s) to 

allow load   

sensing via DAC or external comparators (application dependent).  

May be   

applied singly or together   

          DAC3 DAC2 DAC1 DAC0   

4'b0000: OFF  OFF    OFF   OFF   

4'b0001: OFF  OFF    OFF   ON   

4'b0010: OFF  OFF    ON   OFF   

4'b0100: OFF  ON     OF F  OFF   

4'b1000: ON   OFF    OFF  OFF    

4'b1111: ON   ON     ON   ON   

23:20   RO   0x0  reserved   

19:16   RW   0x0  

setup_on  

When ON, adds 7.5IRE setup to the specified channel   

          Luma Red/Pr Green Blue/Pb   

4'b0000:  OFF    OFF    OFF  OFF   

4'bXXX1:                        ON   

4'bXX1X:                  ON    

4'bX1XX:         ON   

4'b1XXX: ON     
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Bit  Attr  Reset Value  Description  

15:12   RW   0x0  

AGC_pluse_on  

When ON, adds AGC and EOF pulses to the specified channel.   

N.B. This field shou ld not be used for disabling macrovision 

functionality.   

         Y/C  Red/Pr Green Blue/Pb   

4'b0000: OFF   OFF     OFF    OFF   

4'bXXX1:                        ON   

4'bXX1X:                 ON    

4'bX1XX:        ON   

4'b1XXX: ON    

11:8   RW   0x0  

video_on  

When ON, adds appropriate video format to the specified channel   

            Y/C   Red/Pr Green Blue/Pb   

4'b0000 :  OFF  OFF      OFF    OFF   

4'bXXX1:                          ON   

4'bXX1X:                  ON    

4'bX1XX:         ON   

4'b1XXX:    ON   

7:4   RW   0x0  

sync_on  

When ON, adds composite sync to the specified channel   

N.B.  Macrovision pseudo -sync pulses (if enabled) will be added 

to each   

channel that has sync enabled.   

          Luma Red/Pr Green Blue/Pb   

4'b0000: OFF    OFF     OFF     OFF   

4'bXXX1:                          ON   

4'bXX1X:                  ON    

4'bX1XX:       ON   

4'b1XXX: ON   

3   RW   0x0  

YPP  

1'b0: Component output is RGB   

1'b1: Component output is YPbPr   

2   RW   0x0  

chroma_off  

1'b0: Chroma is switched ON (normal colour display)   

1'b1: Chroma is switched OFF (monochrome display)   

1   RW   0x0  

Picture_Sync_amplitudes1  

1'b0 : Composite has picture/sync ratio of 714/286 (NTSC)   

1'b1 : Composite has picture/sync ratio of 700/30 0 (PAL)   

0   RO   0x0  reserved   

 
 
VOP_TV_SYNC_ADJUST  

Address: Operational Base + offset (0x0250)  
Sync Adjust   

Bit  Attr  Reset Value  Description  

31:12   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

11:8   RW   0x0  

line_adj  

Signed number of lines by which to change frame length.     

Affects every frame whilst a non -zero value.   

7:0   RW   0x00  

pix_adj  

Signed number of (27MHz) pixels by which to adjust frame 

length.     

Affects every frame whilst a non -zero value.   

 

 
VOP_TV_STATUS  
Address: Operational Base + offset (0x0254)  

TV Status register  

Bit  Attr  Reset Value  Description  

31:8   RO   0x0  reserved   

7   RO   0x0  

pixel_manager_vstt  

Pixel Manager Vertical Start State   

1'b0: Vertical Start not active   

1'b1: Vertical Start active   

6:4   RO   0x0  

pixel_manager_sta  

Pixel Manager Flow Controller State   

3'b000:  Idle   

3'b001: Seeking   

3'b010: Ready   

3'b011: First pixel   

3'b100: Active   

3'b111: Other   

3:2   RO   0x0  reserved   

1   RO   0x0  

sync_gen_VBI  

Sync Generator Vertical Blanking Interval   

1'b0: In VBI   

1'b1: Not in VBI   

0   RO   0x0  

sync_gen_FID  

Sync Generator Field Identity   

1'b0: First Field   

1'b1: Second Filed   

 
 

VOP_TV_RST  
Address: Operational Base + offset (0x0268)  
tv reset Control   

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  

disp_rst  

Software reset for all other TVE functions:    

1'b0: Normal operation.   

1'b1: Software reset (please do NOT reset the TVE every field or 

frame).   
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Bit  Attr  Reset Value  Description  

0   RO   0x0  reserved   

 

 
VOP_TV_SATURATION  
Address: Operational Base + offset (0x0278)  

Colour Burst and Saturation   

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x00  
burst_size  

Colour burst amplitude   

15:8   RW   0x00  
V_weight  

Conversion factor for Cr to V   

7:0   RW   0x00  
U_weight  

Conversion factor for Cb to U   

 

 
VOP_TV_BANDWIDTH_CTRL  
Address: Operational Base + offset (0x028c)  

Chroma bandwidth   

Bit  Attr  Reset Value  Description  

31:6   RO   0x0  reserved   

5:4   RW   0x0  

chroma_bandwidth  

2'b00: Chroma bandpass filter is bypassed    

2'b01: Chroma bandpass filter is centred on 3.58 MHz    

2'b10: Chroma bandpass filter is centred on 4.43 MHz    

3:0   RW   0x0  

cdiff_bandwidth  

4'b0000: Colour difference filters OFF (no colour)   

4'b0001: Colour difference bandwidth is 0.6 MHz   

4'b0010 : Colour difference bandwidth is 1.3 MHz   

4'b0011: Colour difference bandwidth is 2.0 MHz   

 

 
VOP_TV_BRIGHTNESS_CONTRAST  
Address: Operational Base + offset (0x0290)  

Brightness and Contrast   

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:8   RW   0x00  

Contrast  

This value determines the gain of the luma channel.  It does not 

affect the chroma gain.   

7:0   RW   0x00  

Brightness  

This value determines the black level on the luma channel during 

active video only.  The   

setup (if applicable) is applied in addition to this value.   

 

 
VOP_MMU_DTE_ADDR  
Address: Operational Base + offset (0x0300)  

MMU current page Table address  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  MMU_DTE_ADDR  

 

 
VOP_MMU_STATUS  
Address: Operational Base + offset (0x0304)  

MMU status register  

Bit  Attr  Reset Value  Description  

31:11   RO   0x0  reserved   

10:6   RO   0x00  
PAGE_FAULT_BUS_ID  

Index of master reponsible for last page fault  

5   RO   0x0  

PAGE_FAULT_IS_WRITE  

The direction of access for last page fault:  

0 = Read  

1 = Write  

4   RO   0x0  
REPLAY_BUFFER_EMPTY  

The MMU replay buffer is empty  

3   RO   0x0  

MMU_IDLE  

The MMU is idle when accesses are being translated and there are 

no unfinished translated accesses.  

2   RO   0x0  

STAIL_ACTIVE  

MMU stall mode currently enabled. The mode is enabled by 

command  

1   RO   0x0  

PAGE_FAULT_ACTIVE  

MMU page fault mode curren tly enabled . The mode is enabled by 

command.  

0   RO   0x0  
PAGING_ENABLED  

Paging is enabled  

 

 
VOP_MMU_COMMAND  
Address: Operational Base + offset (0x0308)  

MMU command register  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   

2:0   WO   0x0  

MMU_CMD  

MMU_CMD. This can be:  

3'b000: MMU_ENABLE_PAGING  

3'b001: MMU_DISABLE_PAGING  

3'b010: MMU_ENABLE_STALL  

3'b011: MMU_DISABLE_STALL  

3'b100: MMU_ZAP_CACHE  

3'b101: MMU_PAGE_FAULT_DONE  

3'b110: MMU_FORCE_RESET  

 
 

VOP_MMU_PAGE_FAULT_ADDR  
Address: Operational Base + offset (0x030c)  
MMU logical address of last page fault  
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Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000  
PAGE_FAULT_ADDR  

address of last page fault  

 

 
VOP_MMU_ZAP_ONE_LINE  
Address: Operational Base + offset (0x0310)  

MMU Zap cache line register  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
MMU_ZAP_ONE_LINE  

address to be invalidated from the page table cache  

 
 
VOP_MMU_INT_RAWSTAT  

Address: Operational Base + offset (0x0314)  
MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  
READ_BUS_ERROR  

read bus error  

0   RW   0x0  
PAGE_FAULT  

page fault  

 
 
VOP_MMU_INT_CLEAR  

Address: Operational Base + offset (0x0318)  
MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   WO   0x0  
READ_BUS_ERROR  

read bus error  

0   WO   0x0  
PAGE_FAULT  

page fault  

 
 
VOP_MMU_INT_MASK  

Address: Operational Base + offset (0x031c)  
MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  
READ_BUS_ERROR  

read bus error  

0   RW   0x0  
PAGE_FAULT  

page fault  

 

 
VOP_MMU_INT_STATUS  
Address: Operational Base + offset (0x0320)  

MMU raw interrupt status register  
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Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RO   0x0  
READ_BUS_ERROR  

read bus error  

0   RO   0x0  
PAGE_FAULT  

page fault  

 
 
VOP_MMU_AUTO_GATING  

Address: Operational Base + offset (0x0324)  
mmu auto gating  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RW   0x0  

mmu_auto_gating  

mmu auto gating  

when it is 1'b1, the mmu will auto gating it self  

 

 
VOP_HWC_LUT_ADDR  
Address: Operational Base + offset (0x0800)  

Access entry for HWC LUT memory(size is word only)   

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
dsp_lut_addr  

Access entry for DSP LUT memory(size is word only)   

 
 

VOP_DSP_LUT_ADDR  
Address: Operational Base + offset (0x0c00)  
Access entry for DSP LUT memory(size is word only)   

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
dsp_lut_addr  

Access entry for DSP LUT memory(size is word only)   
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1.5  Timing Diagram  

dsp_hs_end

dsp_hact_st

dsp_htotal

dsp_hact_end

dsp_vact_end

dsp_vs_end

dsp_vact_st

dsp_vtotal

dsp_vact_end

dsp_vs_end

dsp_vact_st

dsp_vtotal

dsp_vs_st_f1

dsp_vs_end_f1

dsp_vact_st_f1

dsp_vact_end_f1

Horizontal timing

Vertical timing(Progressive mode)

Vertical timing(Interlace mode)
 

Fig. 18-19 VOP RGB interface timing setting 
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Fig. 18-20 VOP RGB Interface Timing(SDR) 

Table 18-3 VOP RGB interface(SDR) signal timing constant 

(VDD_core =0.9V to 1.1V, VDD_IO=3.0V to 3.6V , TA = -40Ņot 125Ņ) 

Item Symbol Min Typ Max Unit 

Display clock period Tdclk 2.2  6 ns 

VSYNC setup to DCLK falling edge Tvsetup 0.5  0.6 ns 

VSYNC hold from DCLK falling edge Tvhold 1.8  2.0 ns 

HSYNC setup to DCLK falling edge Thsetup 0.50  0.58 ns 

HSYNC hold from DCLK falling edge Thhold 1.89  2.13 ns 

DEN setup to DCLK falling edge Tesetup 0.48  0.56 ns 

DEN hold from DCLK falling edge Tehold 1.85  2.1 ns 

DATA setup to DCLK falling edge Tdsetup 0.47  0.51 ns 

DATA hold from DCLK falling edge Tdhold 4.79  4.26 ns 

1.6  Interface Description  

1.6.1  VOP Outputs 
VOP supports RGB, LVDS, HDMI, MIPI,and TVE output. the LVDS HDMI MIPI output 
interface is same as RGB interface, TVE output is connected to a DAC(10bit) . VOP is 
suitable for different display mode by different usage, which is shown as follows. 
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Table 18-4 VOP Control Pins Definition  

Display mode RGB  

Parallel 24-bit 

RGB  

Parallel 18-bit 

RGB Parallel 16-bit 

DCLK DCLK DCLK DCLK 

VSYNC VSYNC VSYNC VSYNC 

HSYNC HSYNC HSYNC HSYNC 

DEN DEN DEN DEN 

DATA DATA[23:0] DATA[17:0] DATA[15:0] 

1.7  Application Notes  

1.7.1  DMA transfer mode 
There are three DMA transfer modes for loading win0 or win1 frame data determined by 
following parameters(X=0,1): 

dma_burst_length 
winX_no_outstanding 
winX_gather_en 

winX_gather_thres 
 
1 auto outstanding transfer mode(random transfer) 

When winX_no_outstanding is 0, multi-bursts transfer command could be sent out to AXI 
master interface continuously if the internal memory has enough space to store new data. 
The continuous random burst number is in the range of 1 to 4, mainly depending on the 

empty level of internal memory, dma_burst_length, data format and active image width. 
 
2 configured outstanding transfer mode(fixed transfer) 

When winX_gather_en is 1, fixed-number of bursts transfer command should be sent out to 
AXI master interface continuously if the internal memory has enough space to store new 
data. The fixed-number is determined by winX_gather_thres. Since the internal memory 

size is limited, there is some restriction for the winX_gather_thres as follows.   
 

Table 18-5 Gather configuration for all format  

Gather 

Threshold 

dma_burst_length 

=2'b00(burst16) 

dma_burst_length 

=2'b01(burst8) 

dma_burst_length 

=2'b10(burst4) 

YCbCr420 

YCbCr422 
YCbCr444 

 

0 

 

0,1,2 

 

0,1,2,3 

ARGB888 

RGB888 
RGB565 

 

0,1,2,3 

 

0,1,2,3 

 

0,1,2,3 

8BPP 0,1,2,3 0,1,2,3 0,1,2,3 

1.7.2  HWC data load 
Hardware cursor data is refreshed when hwc_load_en is high, but not needed for every 
frame. And hwc_load_en will be high until hwc loading finished. 

The HWC data size is 32x32 or 64x64, determined by hwc_size. The data in external 
memory should be 32-bit aligned or 64-bit aligned, and stored in VOP internal memory in 
64-bit aligned as follows. 
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Fig. 18-21 hwc data format  

1.7.3  IEP direct path 
There are two data source for win0/win1: external memory and IEP internal memory. 
However, the IEP data is just active for one layer at one frame time when IEP data 

path(SYS_CTRL[11]) is enable, determined by direct_path_layer_sel (SYS_CTRL[12]) 
signal. Moreover, it is suitable for win0with scaling, but there is some limitation when 
picture scale down(because of there is not enough fifo to store data for scaling down ) 

more than 4 times(horizontal multiple by vertical ).  
Direct path interface (DPI) can be used for VOP to display images from other image 
processing IPs, which also has DPI (slave). 

There are programming flows for both DPI display on sequence and DPI display off 
sequence. 

IEP open DPI
1. IEP mode/ image config
2. Enable IEP direct path
3. wait for VOP frm_st 

DPI display ON

Config done

VOP open DPI
1. VOP Layer config

2. Enable win0 or win1 
direct path mode

3. Others can use DMA

Wait for VOP 
frame_st

DPI display ON

Config done

VOP close DPI
1. turn off DPI layer or 
switch to DMA mode

Wait for VOP 
frame_st

IEP close DPI
1. IEP exit DPI mode

DPI display OFF

Turn on DPI 
display sequence

Turn off DPI 
display sequence

DPI display OFF

 

Fig. 18- 22 VOP DPI Programming Flow  
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1.Turn on DPI display 
First, configure IEP into DPI mode. After doing image information and image processing 
mode configuration, IEP DPI mode can be turn on for display. IEP is in idle mode only if 

VOPôs frame start input signal is valid. 
Second, configure VOP for DPI display. Note that only one layer (Win0 or Win1) can use DPI 
in same frame. Other layers still can use internal DMA. 

Finally, set VOP ñconfig_doneò to confirm all the new configuration and waiting frame sync 
to start DPI display actually. 
2.Turn off DPI display 

First, close VOP layerôs DPI mode by turning off DPI layer or switching it to DMA mode. 
Then set VOP ñconfig_doneò to confirm new configuration. 

Second, wait for VOPôs frame synchronization to close DPI display in VOP. 
Finally, turn off IEPôs DPI mode. 
 

1.7.4  GAMMA LUT 
When dsp_lut_en is 0, the DSP LUT data should be refreshed by software. i.e, writing 
dsplut data to the internal memory with the start address DSP_LUT_MST. The memory size 

is 256x24, i.e, lower 24bits valid, and the writing data number is determined by software. 

1.7.5  DMA control̂QoS/Hurry/Outstanding̃ 
If you want to get higher priority for VOP to access external memory when the frame data 
is urgent, a QoS and hurry request can be generated and sent out basing on the configured 
values: 

sw_noc_qos_en: AXI_BUS_CTRL[0] 
sw_noc_qos_value: AXI_BUS_CTRL[2:1] 
sw_noc_hurry_en: AXI_BUS_CTRL[3] 

sw_noc_hurry_value: AXI_BUS_CTRL[5:4] 
sw_noc_hurry_threshold: AXI_BUS_CTRL[9:6] 

sw_axi_max_outstand_en: AXI_BUS_CTRL[11] 
sw_axi_max_outstand_num: AXI_BUS_CTRL[16:12] 
QoS request for higher bus priority for win1 

NOC hurry for higher bus prioirity for VIO when win0 needs higher priority. 
Max Outstanding num is configurable,but limited at 31 when mmu enables or 32 when 
mmu disables. 

1.7.6  Interrupt 
VOP interrupt is comprised of 9 interrupt sources: 

 ̧ frame start interrupt 

 ̧ line flag interrupt 
 ̧ bus error interrupt 
 ̧ win0 empty interrupt 

 ̧ win1 empty interrupt 
 ̧ scaler empty interrupt 
 ̧ irq_mmu 

 ̧ irq_tve 
 ̧ dsp hold intrrupt 

 
Every interrupt has independent interrupt enable signal(VOP_INT_EN),interrupt clear 
signal(VOP_INT_CLR), interrupt status signal (VOP_INT_STATUS). 

MMUĽs and TVEĽs interrupt enable and clear signal are set in their own group, and are 

combined with others in top module. The last interrupt to outside is just a combinated 
signal and high active. 

There are 2 raw interruption: 
 ̧ Line flag raw Interrupt status (INT_STATUS[31]) 
 ̧ Frame start raw  interrupt status(INT_STATUS[30]) 

1.7.7  RGB display mode 
RGB display mode is used for RGBpanel display. It is a continuous frames display mode. 
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VOP Initialization
(AXI transfer parameter)

(Display timing parameter)
(Display LUT ram fill)

Turn on display
(display out mode)
(Background color)
(disable dsp_blank)

Normal display
(Layer on/off)

(Layer attribute change)
(FB switch)

Frame
vsync

Config done

 

Fig. 18- 23 VOP RGB Mode Programming Flow  

 

1.VOP initialization 
VOP initialization should be done before turning display on.  

First, AXI bus parameter (VOP_AXI_BUS_CTRL) should be set for DMA transfer. 
Second, display panel/interface timing should be set for display output. The registers are: 

VOP_DSP_HTOTAL_HS_END/ VOP_DSP_HACT_ST_END/ VOP_DSP_VTOTAL_HS_END/ 
VOP_DSP_VACT_ST_END/ VOP_DSP_VS_ST_END_F1/ VOP_DSP_VACT_ST_END_F1 
2.Background display 

Before normal display, the background display could be turn on. 
First, set display output mode (VOP_DSP_CTRL0/1) according to display device. 
Second, disable dsp_blank mode, which would not be enable until frame synchronization. 

Finally, writing ó1ô to ñVOP_REG_CFG_DONEò register then all the frame-sync registers will 
be enable at the beginning of next frame. 
3.Normal display 

In normal display, all the display layersô attribute could be different according display 
scenario. So there is a programming loop in this mode.  
First, configure all the display layersô attribute registers for the change of image format, 

location, size, scaling factor, alpha and overlay and so on. Those register would not be 
enable until frame synchronization. 
Finally, write 1 to ñVOP_REG_CFG_DONEò register then all the frame-sync registers will be 

enable at the beginning of next frame. 

1.7.8  Immediately control register 
There are two type registers in VOP , one is effective immediately,the other is effective by 
frame sync.Effective immediately registers list as follows,other registers are all effective by 
frame sync. 

Table 18-6 effective immediately register table 

register address description 

0x000 some ctrl function bits 

0x004 some dsp ctrl function bits 

0x008 background color register dsp control function bits 
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0x014 Alpha control register 

0x018 win0 color key register 

0x01c win1 color key register 

0x06c~0x080 dsp_timing register 

0xe0~0xf4 Frc configuration bits 

1.7.9  Output Polarity Control 
There are five channels output ,list as follow: 
Tve_dac_dclk_en ,tve_dac_dclk_inv; 
HDMI_dclk_en,HDMI_dclk_inv; 

Rgb_dclk_en,rgb_dclk_inv; 
Lvds_dclk_en,lvds_dclk_inv; 
Mipi_dclk_en,mipi_dclk_inv. 

 
The xxx_dclk_en should be set to 1 when output select the xxx channel,and the other 
channelôs xxx_dclk_en should be set to 0 to gate the output clk and data. 

The rgb, lvds, mipi channel are mutual exclusion . They share one pair of output polarity 
control registers(DSP_CTRL0[6:4]). 
HDMI channel polarity control registers maps to INT_SCALER[6:4]. 

When using RGB panel,the dclk should be tied to ñ0ò or ñ1ò in some scenarios. 
In this case ,you should enable sw_io_pad_clk_sel ,to tie dclk to ñ0ò. IF enable 
rgb_dclk_inv at the same time,the dclk will tie to ñ1ò. 

1.7.10  Scaler 
Program sequence 

(1)set PLL and CPLL as slow mode; 
set CRU_MODE_CON = 0xff000000; 
(2)config dclk and sclk 

You can use CPLL or GPLL for sclk or dclk. 
sclk needs PLL fraction mode to get precise clock. 
sclk has been figured out as the fllowing table. 

(3)set CPLL/GPLL as normal mode; 
(4)set VOP including scaler configuration, refer to the following table. 
Assert scaler_en after all scaler configuration registers are set. 

 
Table 18-7 VOP Scaler configuration 

HDMI PAD SCALER configuration 

TYPE dclk width height sclk width height in_vst 
dsp_ 
vst 

dsp_ 
hst 

h_ 
factor 

v_ 
factor 

1080P 
@60Hz 

148.5 1920 1080 

70.400002 1280 800 4 32 1059 0x1801 0x159b 

57.599998 1024 768 4 17 1946 0x1e03 0x1682 

50.400002 1024 600 4 4 1040 0x1e03 0x1cd2 

26.73 800 480 9 23 1586 0x266d 0x2402 

39.599998 800 600 4 4 1339 0x266d 0x1cd2 
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39.599998 800 600 4 28 19 0x266d 0x1cd2 

1080P 
@50Hz 

148.5 1920 1080 

58.666668 1280 800 1 30 1233 0x1801 0x159b 

48 1024 768 1 15 2297 0x1e03 0x1682 

42 1024 600 1 2 1210 0x1e03 0x1cd2 

22.275 800 480 9 23 1865 0x266d 0x2402 

33 800 600 4 4 1568 0x266d 0x1cd2 

33 800 600 4 27 2624 0x266d 0x1cd2 

720P 

@60Hz 
74.25 1280 720 

70.400002 1280 800 1 19 143 0x1000 0xe65 

57.999998 1024 768 1 9 587 0x1401 0xeff 

50.400002 1024 600 1 0 684 0x1401 0x1334 

26.73 800 480 1 8 957 0x199c 0x1804 

39.599998 800 600 4 2 833 0x199c 0x1334 

39.599998 800 600 4 18 173 0x199c 0x1334 

720P 
@50Hz 

74.25 1280 720 

58.666668 1280 800 1 19 120 0x1000 0xe65 

48 1024 768 1 9 652 0x1401 0xeff 

42 1024 600 1 0 769 0x1401 0x1334 

22.275 800 480 1 8 1096 0x199c 0x1804 

33 800 600 4 2 948 0x199c 0x1334 
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33 800 600 4 18 156 0x199c 0x1334 

576P 
@50Hz 

27 720 480 

61.111111 1280 800 1 39 774 0x8fc 0xb83 

50 1024 768 1 32 96 0xb3e 0xbfe 

43.75 1024 600 1 24 828 0xb3e 0xf5b 

23.203123 800 480 1 31 424 0xe68 0x1334 

34.375 800 600 4 27 26 0xe68 0xf5b 

34.375 800 600 4 39 441 0xe68 0xf5b 

480P 

@60Hz 
27 720 480 

73.846153 1280 800 1 33 81 0x8fc 0x997 

60.419579 1024 768 1 25 521 0xb3e 0x9fd 

52.867134 1024 600 1 20 555 0xb3e 0xccb 

28.038462 800 480 1 26 77 0xe68 0x1000 

73.846153 800 600 1 19 606 0xe68 0xccb 

60.419579 800 600 1 30 92 0xe68 0xccb 

*in_vst:scl_in_vsync_vst; 
dsp_vst:scl_dsp_frame_vst; 

dsp_hst:scl_dsp_frame_hst̕ 

 

sclk Requirement 
Sclk(the output pixel clock) is asynchronous with input pixel clock to support different 
display resolution. But the input/output frame frequency should be same 

(FSin=FSout)because there is no frame buffer in SCALER. So there is strict clock 
requirement for output pixel clock, which is generated from CPLL or GPLL. 
Assume that Fout is the output pixel clock frequency and Fin is the input pixel clock 

frequency. 
dsp_in_vtotal*dsp_in_htotal*Fin=dsp_vtotal*dsp_in_htotal*Fout; 
The total output active frame period (include horizontal blank period, but without vertical 

blank period) must be close to the total input active frame period. The difference between 
them should be less than Xmax input active line period(include horizontal blank period). 
Output frame scanning start point setting 
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To meet the requirement of active pixel start point, there are dsp_frm_hst/ dsp_frm_vst 

settings for frame scanning start point adjustment.  
The timing delay of output active frame pixel start point behind input active frame pixel 
start point can be calculated as following equation. 

Usually,we set Delta_T as follow: 
ifv_scale_ratio<2,Delta_T=4* dsp_in_htotal*1/Fin; or Delta_T=5* dsp_in_htotal*1/Fin; 
ifv_scale_ratio>=2,Delta_T=12* dsp_in_htotal*1/Fin; 

 
T_frm_st = (T_BP_in + Delta_T - T_BP_out); 
In where, 

T_frm_st = (dsp_frm_vst*dsp_in_htotal+dsp_frm_hst)/Fin; 
T_BP_in is the blank period of input frame; 

T_BP_out is the blank period of output frame and. 
 
if(T_frm_st<0),Delta_T should be adjusted as below: 

T_frm_st=Tin ïT_frm_st; 
then we can calc out dsp_frm_vst and dsp_frm_hst as below: 
dsp_frm_vst = floor((T_frm_st*Fin)/dsp_in_htotal); 

dsp_frm_hst = (T_frm_stïdsp_frm_vst*dsp_in_htotal/Fin)*Fin; 

 

Hsync

Vsync

1920x1080

Hsync

Vsync

1024x768

Htotal_in

T_BP_in

T_BP_outVst_in

Vst_out

Frm_st_in(Zero point)

Frm_st_out

Htotal_out

VBP_out

VBP_in

 

Fig. 18-24 Scaler frame scanning start point 
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Chapter 2  VPU_Combo  

2.1  Overview  

VPU_Combo is composed by the H.265 (HEVC) decoder and the H.264 encoder/decoder to 

realize the high quality video decoding. VPU_Combo is connected to the AHB bus through 
an AHB slave and the AXI bus through an AXI master. The register configuration is fed into 
the VPU_Combo through the AHB slave interface while the stream data is transacted 

between DDR and VPU_Combo through the AXI master interface. 
To reduce the area, H.265 decoder and H.264 encoder/decoder not only share several 
pieces of the internal memories, but also share the bus master and slave interfaces. 

Therefore VPU_Combo has no any possibility to have the H.265 video decoding and H.264 
video encoding/decoding to work simultaneously 
In order to improve large data transaction performance, VPU embeds MMU (memory 

management unit) and supports the cacheable bus operation. 
VPU_Combo supports the next-generation video coding standard HEVC (High Efficiency 
Video Coding, aka H.265) full-HD decoding up to 60fps. With HEVC standard, the data 

compression ratio can be doubled compared to H.264/MEPG-4 at the same video quality or 
alternatively to provide substantially improved video at the same bit rate. 

2.1.1  Features 
 ̧ Supports HEVC Main Profile up to Level 4.1 High Tier: 1920x1080@60 fps   
Â MMU embedded 

Â Supports frame timeout interrupt , frame finish interrupt and bitstream error 
interrupt  

Â Supports RLC write mode, RLC mode and Normal Mode 

 ̧ Supports decoding of the following standards 
Â Error detection and concealment support for all video formats 
Â Output data structure after decoder is YCbCr 4:2:0 semi-planar to have more 

efficient bus usage 
Â H.264 up to HP level 4.1   : 1080p@60fps (1920x1088) 
Â SVC: base layer only for Baseline/High Profile 

Â MVC: Stereo High 
Â MPEG-4: Simple Profile up to Level 6; Advanced Profile up to Level 5 
Â MPEG-2: Main Profile up to High Level 

Â MPEG-1: Main Profile up to High Level 
Â H.263: Level 10-70 for Profile 0, and image size up to 720x576 
Â JPEG: Baseline interleaved, and supports ROI (region of image) decode 

Â RV: RV8, RV9, V10 
Â VP7: up to version 3 
Â VP8: version 2(webM) 

Â WebP 
Â For H.264, Image cropping not supported 

 ̧ Built-in post processor in H.264 decoder supports: 

Â Stand-alone mode: rotation, deinterlace, RGB conversion, scaling, dithering and 
alpha blending 

Â Pipe-ling mode:, RGB conversion, scaling, dithering and alpha blending 

 ̧ Supports encoding of the following standards: 
Â H.264: up to HP level 4.1 
Â JPEG: Baseline (DCT sequential) 

 ̧ Built-in pre-processor in H.264 encoder supports: 
Â Cropping, rotation, YCbCr conversion 
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2.2  Block Diagram  

VPU_Combo

NIU NIU

A

AHB bus
AXI  bus

Mem_schedule

CPU master

 

Fig. 2-1 VPU Combo in SOC 
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Fig. 2-2 VPU Combo Block Diagram 

As shown in the figures above, CPU accesses to HEVC register bank through 32-bit AHB 

bus. Bitstream and compressed video data are fed into HEVC core though 128-bit AXI read 
channel, and after several steps of decoding process, decoded pictures are transferred to 
designated location in the DDR through 64-bit AXI write channel.  

CPU accesses to H264 encoder/decoder register bank through 32-bit AHB bus. Video data 
are fed into H.264 core though 64-bit AXI read channel, and after several steps of decoding 
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process, process results are transferred to designated location in the DDR through 64-bit 

AXI write channel.  

2.3  Function Description  

2.3.1  HEVC Standard 
High Efficiency Video Coding (HEVC) is a video compression standard, a successor to 
H.264/MPEG-4 AVC (Advanced Video Coding), that was jointly developed by the ISO/IEC 
Moving Picture Experts Group (MPEG) and ITU-T Video Coding Experts Group (VCEG) as 

ISO/IEC 23008-2 MPEG-H Part 2 and ITU-T H.265. MPEG and VCEG established a Joint 
Collaborative Team on Video Coding (JCT-VC) to develop the HEVC standard. 
HEVC was designed to substantially improve coding efficiency compared to H.264/MPEG-4 

AVC HP, i.e. to reduce bitrate requirements by half with comparable image quality, at the 
expense of increased computational complexity. HEVC was designed with the goal of 
allowing video content to have a data compression ratio of up to 1000:1. Depending on the 

application requirements HEVC encoders can trade off computational complexity, 
compression rate, robustness to errors, and encoding delay time.Two of the key features 
where HEVC was improved compared to H.264/MPEG-4 AVC was support for higher 

resolution video and improved parallel processing methods. 

2.3.2  HEVC Coding Tools 
1. Coding tree unit 
HEVC replaces macroblocks, which were used with previous standards, with Coding Tree 
Units (CTUs) which can use a larger block structures of up to 64x64 pixels and can better 

sub-partition the picture into variable sized structures. HEVC initially divides the picture 
into CTUs which can be 64x64, 32x32, or 16x16 with a larger pixel block size usually 
increasing the coding efficiency. 

 
2. Parallel processing tools 
    Tiles allow for the picture to be divided up into a grid of rectangular regions that can 

independently be decoded/encoded and the main purpose of tiles is to allow for parallel 
processing.Tiles can be independently decoded and can even allow for random access to 
specific regions of a picture in a video stream. 

    Wavefront parallel processing (WPP) is when a slice is divided into rows of CTUs in 
which the first row is decoded normally but each additional row requires that decisions be 
made in the previous row. WPP has the entropy encoder use information from the 

preceding row of CTUs and allows for a method of parallel processing that may allow for 
better compression than tiles. 
    Tiles and WPP are allowed but are optional.If tiles are present they must be at least 64 

pixels high and 256 pixels wide with a level specific limit on the number of tiles allowed. 
    Slices can for the most part be decoded independently from each other with the main 
purpose of tiles being re-synchronization in case of data loss in the video stream. Slices can 

be defined as self-contained in that prediction is not made across slice boundaries. When 
in-loop filtering is done on a picture though information across slice boundaries may be 
required.[1] Slices are CTUs decoded in the order of the raster scan and different coding 

types can be used for slices such as I types, P types, or B types. 
    Dependent slices can allow for data related to tiles or WPP to be accessed more quickly 
by the system than if the entire slice had to be decoded.[1] The main purpose of 

dependent slices is to allow for low delay video encoding due to its lower latency. 
 

3. Entropy coding 
HEVC uses a context-adaptive binary arithmetic coding (CABAC) algorithm that is 
fundamentally similar to CABAC in H.264/MPEG-4 AVC. CABAC is the only entropy encoder 

method that is allowed in HEVC while there are two entropy encoder methods allowed by 
H.264/MPEG-4 AVC. CABAC and the entropy coding of transform coefficients in HEVC were 
designed for a higher throughput than H.264/MPEG-4 AVC. For instance, the number of 

context coded bins have been reduced by 8x and the CABAC bypass-mode has been 
improved in terms of its design to increase throughput. Another improvement with HEVC is 
that the dependencies between the coded data has been changed to further increase 
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throughput. Context modeling in HEVC has also been improved so that CABAC can better 

select a context that increases efficiency when compared to H.264/MPEG-4 AVC. 
 
4. Intra prediction 

HEVC specifies 33 directional modes for intra prediction compared to the 8 directional 
modes for intra prediction specified by H.264/MPEG-4 AVC. HEVC also specifies planar and 
DC intra prediction modes.[1] The intra prediction modes use data from neighboring 

prediction blocks that have been previously decoded. 
 
5. Motion compensation 

For the interpolation of fractional luma sample positions HEVC uses separable application of 
one-dimensional half-sample interpolation with an 8-tap filter or quarter-sample 

interpolation with a 7-tap filter while, in comparison, H.264/MPEG-4 AVC uses a two-stage 
process that first derives values at half-sample positions using separable one-dimensional 
6-tap interpolation followed by integer rounding and then applies linear interpolation 

between values at nearby half-sample positions to generate values at quarter-sample 
positions.[1] HEVC has improved precision due to the longer interpolation filter and the 
elimination of the intermediate rounding error. For 4:2:0 video, the chroma samples are 

interpolated with separable one-dimensional 4-tap filtering to generate eighth-sample 
precision, while in comparison H.264/MPEG-4 AVC uses only a 2-tap bilinear filter (also with 
eighth-sample precision). 

 
As in H.264/MPEG-4 AVC, weighted prediction in HEVC can be used either with uni-
prediction (in which a single prediction value is used) or bi-prediction (in which the 

prediction values from two prediction blocks are combined). 
 
6. Motion vector prediction 

HEVC defines a signed 16-bit range for both horizontal and vertical motion vectors (MVs). 
This was added to HEVC at the July 2012 HEVC meeting with the mvLX variables. HEVC 
horizontal/vertical MVs have a range of ī32768 to 32767 which given the quarter pixel 

precision used by HEVC allows for a MV range of ī8192 to 8191.75 luma samples. This 
compares to H.264/MPEG-4 AVC which allows for a horizontal MV range of ī2048 to 
2047.75 luma samples and a vertical MV range of ī512 to 511.75 luma samples. 

 
HEVC allows for two MV modes which are Advanced Motion Vector Prediction (AMVP) and 
merge mode. AMVP uses data from the reference picture and can also use data from 

adjacent prediction blocks. The merge mode allows for the MVs to be inherited from 
neighboring prediction blocks. Merge mode in HEVC is similar to "skipped" and "direct" 
motion inference modes in H.264/MPEG-4 AVC but with two improvements. The first 

improvement is that HEVC uses index information to select one of several available 
candidates. The second improvement is that HEVC uses information from the reference 
picture list and reference picture index. 

 
7. Inverse transforms 
HEVC specifies four transform units (TUs) sizes of 4x4, 8x8, 16x16, and 32x32 to code the 

prediction residual. A CTB may be recursively partitioned into 4 or more TUs.[1] TUs use 
integer basis functions that are similar to the discrete cosine transform (DCT). In addition 
4x4 luma transform blocks that belong to an intra coded region are transformed using an 

integer transform that is derived from discrete sine transform (DST). This provides a 1% bit 
rate reduction but was restricted to 4x4 luma transform blocks due to marginal benefits for 
the other transform cases. Chroma uses the same TU sizes as luma so there is no 2x2 

transform for chroma. 
 

8. Loop filters 
HEVC specifies two loop filters that are applied sequentially, with the deblocking filter (DBF) 
applied first and the sample adaptive offset (SAO) filter applied afterwards. Both loop filters 

are applied in the inter-picture prediction loop, i.e. the filtered image is stored in the 
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decoded picture buffer (DPB) as a reference for inter-picture prediction. 

 
8.1 Deblocking filter 
The DBF is similar to the one used by H.264/MPEG-4 AVC but with a simpler design and 

better support for parallel processing.[1] In HEVC the DBF only applies to a 8x8 sample 
grid while with H.264/MPEG-4 AVC the DBF applies to a 4x4 sample grid. DBF uses a 8x8 
sample grid since it causes no noticeable degradation and significantly improves parallel 

processing because the DBF no longer causes cascading interactions with other operations. 
Another change is that HEVC only allows for three DBF strengths of 0 to 2. HEVC also 
requires that the DBF first apply horizontal filtering for vertical edges to the picture and 

only after that does it apply vertical filtering for horizontal edges to the picture. This allows 
for multiple parallel threads to be used for the DBF. 

 
8.2 Sample adaptive offset 
The SAO filter is applied after the DBF and is designed to allow for better reconstruction of 

the original signal amplitudes by applying offsets stored in a lookup table in the bitstream. 
Per CTB the SAO filter can be disabled or applied in one of two modes: edge offset mode or 
band offset mode. The edge offset mode operates by comparing the value of a sample to 

two of its eight neighbors using one of four directional gradient patterns. Based on a 
comparison with these two neighbors, the sample is classified into one of five categories: 
minimum, maximum, an edge with the sample having the lower value, an edge with the 

sample having the higher value, or monotonic. For each of the first four categories an offset 
is applied. The band offset mode applies an offset based on the amplitude of a single 
sample. A sample is categorized by its amplitude into one of 32 bands (histogram bins). 

Offsets are specified for four consecutive of the 32 bands, because in flat areas which are 
prone to banding artifacts, sample amplitudes tend to be clustered in a small 
range.[1][135] The SAO filter was designed to increase picture quality, reduce banding 

artifacts, and reduce ringing artifacts. 

2.3.3  MMU 
The MMU divides memory into 4KB pages, where each page can be individually configured. 
For each page the following parameters are specified: 

 ̧ Address translation of virtual memory, this enables the processor to work using address 

that differ from the physical address in the memory system. 
 ̧ The permitted types of accesses to that page. Each page can permit read, write, both, 
or none. 

 
The MMU use 2-level page table structure: 
1. The first level, the page directory consists of 1024 directory table entries(DTEs), each 

pointing to a page table. 
2. The second level, the page table consists of 1024 page table entries(PTEs), each pointing 
to a page in memory. 
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Page directory

Page table

DTE

PTE

Memory page

MMU_DTE_ADDR

DTE index

PTE index

Page offset

DTE index PTE index Page offset

31 22 21 12 11 0

Virtual address[31:0]

Physical addr

 

Fig. 2-3 structure of two-level page table 

 

2.3.4  HEVC Working Mode  
There are there working modes to be selected for HEVC decoder: RLC Mode, RLC Write 

Mode, Normal Mode.  
The key differences among three working modes are whether CABAC module and Post-
CABAC module are involved into the hardware decoding process. 

For RLC mode, CABAC are bypassed and the input bitstream to the Post-CABAC module 
should be already decoded.  
For RLC write mode, the decoded results by CABAC are output to the DDR, and the 

following decoding processes are stopped.  
As for the normalmode , all the modules are involved into the decoding process, and 
complete decoding results are output. Normally, this mode should be selected.  

2.3.5  H.264 decoder 
The input of the decoder is H.264 standard bit stream in either plain NAL unit format or 

byte stream format. The input format in use will be automatically detected. The H.264 
video encoding allows the use of multiple reference pictures, which means that the 
decoding order of the pictures may be different from their display order. The decoder can 

perform internally the display reordering of the decoded pictures or it can skip this and 
output all the pictures as soon as they are decoded. 
The decoder has two operating modes: in the primary mode the HW performs entropy 

decoding, and in the secondary mode SW performs entropy decoding. Secondary mode is 
used in H.264 ASO or Slice Group stream decoding. 
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Fig. 2-4 Dataflow of HW performs entropy decoding in video decoder 

 

The dataflow of HW performs entropy decoding is as Fig. 2-4 shown. The decoder software 

(SW) starts decoding the first picture by parsing the stream headers (1). Software then 
setups the hardware control registers (picture size, stream start address etc.) and enables 
the hardware (2).Hardware decodes the picture by reading stream (3) and the reference 

pictures (required for inter picture decoding)(4) from the external memory. Hardware 
writes the decoded output picture to memory one macroblock at a time (5). When the 
picture has been fully decodedor the hardware has run out of stream data, it gives an 

interrupt with a proper status flag and provides stream and address for software to 
continue and returns to initial state. 

ARM core

Decoder core

External memory

H.264 stream

Decoded buffer

1

5

System bus

RLC data

Differential MV

Intra 4x4 mode

Macro block 

control

2

3
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Fig. 2-5 Dataflow of SW performs entropy decoding in video decoder 

 

SW entropy decoding mode (RLC mode) changes the input data format that is transferred 
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from SW to HW. The dataflow of this mode is asFig. 2-5.In this case:  

the decoder software starts decoding the first picture by parsing the stream headers (1) 
and by performing entropy decoding. Software then writes the following items to external 
memory:Run-length-code (RLC) data (2) 

Differential motion vectors (3) 
Intra 4x4 prediction modes (4) 
Macroblock control data (5) 

Last step for the software is to write the hardware control registers and to enable the 
hardware (6). 
Hardware decodes the picture by buffering control data for several macroblocks at a time, 

and reading then appropriate amount of RLC data, differential motion vectors and intra 
modes depending on each macroblock type (7)-(10).For the rest of the decoding process 

(11)-(12), the functionality is identical to the HW entropy decoding mode.When the picture 
has been fully decoded, hardware can raise an interrupt and write the status bits in the 
status register. 

2.4  Register description  

This section describes the control/status registers of the VPU_Combo. 
If HEVC is chosen to work, HEVC register base address is the base address of the HEVC. 
The HEVC reading MMU master register base address is hevc_base+0x440, the writing 

MMU register base address is hevc_base + 0x480, and the cache control register base 
address is hevc_base + 0x400. 
If H.264 decoder/encoder is chosen to work, VEPU(encoder) register base address is 

vpu_base, and VDPU(decoder) base address is vpu_base + 0x400. MMU base address is 
vpu_base+0x800, and VDPU cache control base address is vpu_base + 0xc00. 

2.4.1  VDP_HEVC Register Summary 

Name  Offset  Size  
Reset 

Value  
Description  

hevc_swreg0_id  0x0000  W  0x68761100  ID register (read only)  

hevc_swreg1_int  0x0004  W  0x00200022  
interrupt and decoder enable 

register  

hevc_swreg2_sysctrl  0x0008  W  0x00000000  
Data input and output endian 

setting and sys ctrl   

hevc_swreg3_picpar  0x000c  W  0x00000000  picture parameters  

hevc_swreg4_strm_rlc_ba

se  
0x0010  W  0x00000000  

the stream or rlc data base 

address   

hevc_swreg5_stream_rlc_

len  
0x0014  W  0x00000000  

amount of stream bytes or rlc 

data byte in the input buffer or 

the   

hevc_swreg6_cabactbl_ba

se  
0x0018  W  0x00000000  the base address of cabac table  

hevc_swreg7_decout_bas

e  
0x001c  W  0x00000000  

base address of decoder output 

picture base address  

hevc_swreg8_y_virstride  0x0020  W  0x00000000  the ouput picture y virtual stride  

hevc_swreg9_yuv_virstrid

e  
0x0024  W  0x00000000  

the ouput picture y uv virtual 

stride  

hevc_swreg10_refer0_bas

e  
0x0028  W  0x00000000  

base address for reference picture 

index 0  

hevc_swreg11_refer1_bas

e  
0x002c  W  0x00000000  

base address for reference picture 

index 1  



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             79  

Name  Offset  Size  
Reset 

Value  
Description  

hevc_swreg12_refer2_bas

e  
0x0030  W  0x00000000  

base address for reference picture 

index 2  

hevc_swreg13_refer3_bas

e  
0x0034  W  0x00000000  

base address for reference picture 

index 3  

hevc_swreg14_refer4_bas

e  
0x0038  W  0x00000000  

base address for reference picture 

index 4  

hevc_swreg15_refer5_bas

e  
0x003c  W  0x00000000  

base address for reference picture 

index 5  

hevc_swreg16_refer6_bas

e  
0x0040  W  0x00000000  

base address for reference picture 

index 6  

hevc_swreg17_refer7_bas

e  
0x0044  W  0x00000000  

base address for reference picture 

index 7  

hevc_swreg18_refer8_bas

e  
0x0048  W  0x00000000  

base address for reference picture 

index 8  

hevc_swreg19_refer9_bas

e  
0x004c  W  0x00000000  

base address for reference picture 

index 9  

hevc_swreg20_refer10_b

ase  
0x0050  W  0x00000000  

base address for reference picture 

index 10  

hevc_swreg21_refer11_b

ase  
0x0054  W  0x00000000  

base address for reference picture 

index 11  

hevc_swreg22_refer12_b

ase  
0x0058  W  0x00000000  

base address for reference picture 

index 12  

hevc_swreg23_refer13_b

ase  
0x005c  W  0x00000000  

base address for reference picture 

index 13  

hevc_swreg24_refer14_b

ase  
0x0060  W  0x00000000  

base address for reference picture 

index 14  

hevc_swreg25_refer0_poc  0x0064  W  0x00000000  
the poc of reference picture index 

0  

hevc_swreg26_refer1_poc  0x0068  W  0x00000000  
the poc of reference picture index 

1  

hevc_swreg27_refer2_poc  0x006c  W  0x00000000  
the poc of reference picture index  

2  

hevc_swreg28_refer3_poc  0x0070  W  0x00000000  
the poc of reference picture index 

3  

hevc_swreg29_refer4_poc  0x0074  W  0x00000000  
the poc of reference picture index 

4  

hevc_swreg30_refer5_poc  0x0078  W  0x00000000  
the poc of reference picture index 

5  

hevc_swreg31_refer6_poc  0x007c  W  0x00000000  
the poc of reference picture index 

6  

hevc_swreg32_refer7_poc  0x0080  W  0x00000000  
the poc of reference picture index 

7  

hevc_swreg33_refer8_poc  0x0084  W  0x00000000  
the poc of reference picture index 

8  
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Name  Offset  Size  
Reset 

Value  
Description  

hevc_swreg34_refer9_poc  0x0088  W  0x00000000  
the poc of reference picture index 

9  

hevc_swreg35_refer10_p

oc  
0x008c  W  0x00000000  

the poc of reference picture index 

10  

hevc_swreg36_refer11_p

oc  
0x0090  W  0x00000000  

the poc of reference picture index 

11  

hevc_swreg37_refer12_p

oc  
0x0094  W  0x00000000  

the poc of reference picture index 

12  

hevc_swreg38_refer13_p

oc  
0x0098  W  0x00000000  

the poc of reference picture index 

13  

hevc_swreg39_refer14_p

oc  
0x009c  W  0x00000000  

the poc of reference picture index 

14  

hevc_swreg40_cur_poc  0x00a0  W  0x00000000  the poc of cur picture  

hevc_swreg41_rlcwrite_b

ase  
0x00a4  W  0x00000000  

the base address or rlcwrite base 

addr  

hevc_swreg42_pps_base  0x00a8  W  0x00000000  the base address of pps  

hevc_swreg43_rps_base  0x00ac  W  0x00000000  the base address of rps  

hevc_swreg44_cabac_err

or_en  
0x00b0  W  0x00000000  cabac error enable config  

hevc_swreg45_cabac_err

or_status  
0x00b4  W  0x00000000  cabac error status  

hevc_swreg46_cabac_err

or_ctu  
0x00b8  W  0x00400000  cabac error ctu  

hevc_swreg47_sao_ctu_p

osition  
0x00bc  W  0x00000000  sao ctu position  

hevc_swreg64_performan

ce_cycle  
0x0100  W  0x00000000  hevc performance cycle  

hevc_swreg65_axi_ddr_rd

ata  
0x0104  W  0x00000000  axi ddr read data num  

hevc_swreg66_axi_ddr_w

data  
0x0108  W  0x00000000  axi ddr write data number  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 

 

2.4.2  VDP_HEVC Detail Register Description 
hevc_swreg0_id  
Address: Operational Base + offset (0x0000)  

ID register (read only)  

Bit  Attr  Reset Value  Description  

31:16   RO   0x6876  
product number  

The ascii code of "hv", which is 0x6876  

15   RO   0x0  reserved   

14   RW   0x0  

codec flag  

0: only dec  

1: dec + enc  
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Bit  Attr  Reset Value  Description  

13   RO   0x0  reserved   

12   RW   0x1  

hevc profile  

0: Main  

1: Main10  

11:9   RO   0x0  reserved   

8   RO   0x1  

level  

0: FHD  

1: UHD  

7:0   RO   0x00  minor version  

 
 

hevc_swreg1_int  
Address: Operational Base + offset (0x0004)  

interrupt and decoder enable register  

Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  
sw_softreset_rdy  

when it is 1'b1, it says that softreset has been done  

21   RW   0x1  

sw_force_softreset_valid  

when sw_force_softreset_valid is 1'b1, sw_softrst_en will always  

be valid to the system no matter that whether the axi bus is idle;  

when sw_force_softreset_v alid is 1'b0, sw_softrst_en will only be 

valid when the axi bus is idle.  

20   RW   0x0  

sw_softrst_en_p  

softreset enable signal  

write 1 to soft reset, write 0 invalid  

puls register  

19   RO   0x0  reserved   

18   RW   0x0  
sw_cabu_end_sta  

cabac decode end status  

17   RW   0x0  

sw_colmv_ref_error_sta  

colmv ref error status  

when it is 1'b1, it means that inter module read the invalid dpb 

frame  

16   RW   0x0  

sw_buf_empty_sta  

buffer empty status, only when sw_buf_empty_en is 1'b1 , this 

bit is valid  

15   RW   0x0  

sw_dec_timeout_sta  

decoder timeout interrupt status  

When high the decoder has been idling for too long. it will self 

reset the hardware  

only when sw_dec_timeout_ e is 1'b1, this bit is valid  

14   RW   0x0  

sw_dec_error_sta  

status bit of input stream error  

when high, an error is found in input data stream decoding. It will 

self reset the hardware  
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Bit  Attr  Reset Value  Description  

13   RW   0x0  

sw_dec_bus_sta  

bus error status  

When this bit is high, there is error on the axi bus, it will self 

reset hardware  

12   RW   0x0  

sw_dec_rdy_sta  

decoder ready status  

when this bit is high, decoder has decoded a picture  

11:10   RO   0x0  reserved   

9   RW   0x0  

sw_dec_irq_raw  

the raw status of sw_dec_irq  

the raw status of sw_dec_irq,SW should reset this bit after 

interrupt is handled  

8   RO   0x0  

sw_dec_irq  

decoder IRQ  

when high,  decoder requests an interrrupt.   

sw_dec_irq = sw_dec_irq_raw && (sw_dec_irq_dis == 1'b0)  

7   RW   0x0  

sw_stmerror_waitdecfifo_empty  

whether the stream error process wait the decfifo empty  

when it is 1'b0, the stream error process will no wait the 

ca2decfifo empty  

when it is 1'b1, the stream error process will wait the ca2decfifo  

empty  

6   RW   0x0  
sw_buf_empty_en  

buffer empty interrupt enable  

5   RW   0x1  

sw_dec_timeout_e  

Timeout interrupt enable  

If enabled HW may return timeout interrupt in case HW gets 

stucked while decoding picture.  

4   RW   0x0  

sw_dec_irq_dis  

decoder IRQ disable  

When hight, there are no interrupts concerning decoder from HW. 

Polling must be  used to see the interrupt status  

3:2   RO   0x0  reserved   

1   RW   0x1  

sw_dec_clkgate_e  

decoder dynamic clock gating enable  

0 = clock is running f or all structures  

1 = clock is gated for decoder structures that are not used  

0   RW   0x0  

sw_dec_e  

Decoder enable. Setting this bit high will start the decoding 

operation. HW will reset this when picture is processed or stream 

error is detected or bus error or time out interrupt is given  

 
 

hevc_swreg2_sysctrl  
Address: Operational Base + offset (0x0008)  
Data input and output endian setting and sys ctrl   
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Bit  Attr  Reset Value  Description  

31:19   RO   0x0  reserved   

18:12   RW   0x00  

sw_strm_start_bit  

exact bit of stream start   

exact bit of streamd start word where decoding can be started  

(asosiates with sw_str_rlc_base)  

11   RW   0x0  

sw_rlc_mode  

rlc mode enable  

0 = HW decodes video from bit stream  

1 = HW decodes video from RLC input data  

10   RW   0x0  

sw_rlc_mode_direct_write  

cabac decode output direct write  

cabac decode output direct write enable  

when this bit is enable , all the module other than cabac and 

busifd are not work  

9   RO   0x0  reserved   

8   RW   0x0  

sw_out_cbcr_swap  

output cbcr swap  

0:  cb(u) is in the lower address, cr(v) is in the higher address  

1:  cb(u) is in the higher address,cr(v) is in the lower address  

sw_in_cbcr_swap is the same with sw_out_cbcr_swap  

7   RW   0x0  

sw_out_swap32_e  

decoder output data and dpb input data 32bit swap  

may be used for 64 or 128 bit environment  

0 = no swapping of 32 bit words  

1 = 32 bit data words are swapped  

6   RW   0x0  

sw_out_endian  

dec output data and colmv , dpb data and colmv input endian  

0 = little endian  

1 = big endian  

for litter enadian , a data 0x12345678, 0x78 is stored in lowe r 

address, 0x12 is stored in higher address  

5   RW   0x0  

sw_str_swap64_e  

stream 64bit data swap  

may be used for 128 bit environment  

0 = no swapping of 64 bit words  

1 = 64 bit data words are swapped  

4   RW   0x0  

sw_str_swap32_e  

stream  32bit data swap  

may be used for 64 or 128 bit environment  

0 = no swapping of 32 bit words  

1 = 32 bit data words are swapped  
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Bit  Attr  Reset Value  Description  

3   RW   0x0  

sw_str_endian  

stream data input endian mode  

0 = little endian  

1 = big endian  

for litter enadian , a data 0x12345678, 0x78 is stored in lower 

address, 0x12 is stored in higher address  

2   RW   0x0  

sw_in_swap64_e  

input 64bit data swap for other than stream and dpb data  

may be used for 128 bit environment  

0 = no swapping of 64 b it words  

1 = 64 bit data words are swapped  

1   RW   0x0  

sw_in_swap32_e  

input 32bit data swap for other than stream and dpb data  

may be used for 64 or 128 bit environment  

0 = no swapping of 32 bit words  

1 = 32 bit data words are swapped  

0   RW   0x0  

sw_in_endian  

decoder input endian mode for other than stream and dpb data  

0 = little endian  

1 = big endian  

for litter enadian , a data 0x12345678, 0x78 is stored in lower 

address, 0x12 is stored in higher address  

 
 

hevc_swreg3_picpar  
Address: Operational Base + offset (0x000c)  
picture parameters  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:21   RW   0x000  

sw_slice_num  

slice number in a frame (when it is 0, it real means 1 slice in a 

frame)  

20:12   RW   0x000  

sw_uv_hor_virstride  

picture horizontal virtual stride (the unit is 128bit)  

the max is (4096x1.5 + 128) /16 = 0x188  

suggest this register to config to even for advance ddr 

performance  

11:9   RO   0x0  reserved   

8:0   RW   0x000  

sw_y_hor_virstride  

picture horizontal virtual stride (the unit is 128bit)  

the max is (4096x1.5 + 128) /16 = 0x188  

suggest this register to config to even for advance ddr 

performance  

 

 
hevc_swreg4_strm_rlc_base  
Address: Operational Base + offset (0x0010)  
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the stream or rlc data base address   

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_strm_rlc_base  

the stream or rlc data base address   

when swreg2.sw_rlc_mode =1, it is base address for rlc data  

when swreg2.sw_rlc_mode =0, it is base address for stream , 

after a frame is decoded ready or error (stream error , time out , 

bus error) , it is the last address of the stream  

the address should 128bit align  

3:0   RO   0x0  reserved   

 
 
hevc_swreg5_stream_rlc_len  

Address: Operational Base + offset (0x0014)  
amount of stream bytes or rlc data byte in the input buffer or the   

Bit  Attr  Reset Value  Description  

31:27   RO   0x0  reserved   

26:0   RW   0x0000000  

sw_stream_len  

amount of stream (unit is 8bit)  in the input buffer  

amount of stream 8bits in the input buffer   

the max of sw_stream_len : 4096x2304x1.5x1.5 = 0x1440000  

128bits unit: 0x1440000/16 = 0x144000  

it is count from 0  

2013.10.15 change to 23bit for zty's sug gestion  

2013.10.28, amount of stream data bytes in input buffer.   

it is count from 1, change to 27bits  

 

 
hevc_swreg6_cabactbl_base  
Address: Operational Base + offset (0x0018)  

the base address of cabac table  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_cabactbl_base  

the base address of cabac table  

the address should 128bit align  

3:0   RO   0x0  reserved   

 
 

hevc_swreg7_decout_base  
Address: Operational Base + offset (0x001c)  

base address of decoder output picture base address  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_decout_base  

base address of decoder output picture addr  

the address should be 128bit align  

3:0   RO   0x0  reserved   

 
 

hevc_swreg8_y_virstride  
Address: Operational Base + offset (0x0020)  
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the ouput picture y virtual stride  

Bit  Attr  Reset Value  Description  

31:20   RO   0x0  reserved   

19:0   RW   0x00000  

sw_y_virstride  

the output picture y virtual stride (the unit is 128bit)  

the max: (4096x1.5 +128) x 2304 = 0xdc8000  

we can know the sw_uvout_base = sw_decout_base + 

(sw_y_virstride <<4)  

 
 
hevc_swreg9_yuv_virstride  

Address: Operational Base + offset (0x0024)  
the ouput picture yuv virtual stride  

Bit  Attr  Reset Value  Description  

31:21   RO   0x0  reserved   

20:0   RW   0x000000  

sw_yuv_virstride  

the output picture yuv virtual stride (the unit is 128bit)  

the max : (4096x1.5 +128) x 2304 x1.5 = 0x14ac000  

we can know the sw_mvout_base = sw_decout_base + 

(sw_yuv_virstride <<4)  

 

 
hevc_swreg10_refer0_base  
Address: Operational Base + offset (0x0028)  

base address for reference picture index 0  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer0_base  

base address for reference picture index 0 (the address should be 

128bit align)  

3:0   RW   0x0  
sw_ref_valid_0_3  

valid flag for picture index 0 ~3  

 
 

hevc_swreg11_refer1_base  
Address: Operational Base + offset (0x002c)  

base address for reference picture index 1  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer1_base  

base address for reference picture index 1 (the address should be 

128bit align)  

3:0   RW   0x0  
sw_ref_valid_4_7  

valid flag for picture index 4 ~7  

 
 

hevc_swreg12_refer2_base  
Address: Operational Base + offset (0x0030)  
base address for reference picture index 2  
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Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer2_base  

base address for reference picture index 2 (the address should be 

128bit align)  

3:0   RW   0x0  
sw_ref_valid_8_11  

valid flag for picture index 8~11  

 

 
hevc_swreg13_refer3_base  
Address: Operational Base + offset (0x0034)  

base address for reference picture index 3  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer3_base  

base address for reference picture index 3 (the address should be 

128bit align)  

3   RO   0x0  reserved   

2:0   RW   0x0  
sw_ref_valid_12_14  

valid flag for picture index 12~14  

 

 
hevc_swreg14_refer4_base  
Address: Operational Base + offset (0x0038)  

base address for reference picture index 4  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer4_base  

base address for reference picture index 4(the address should be 

128bit align)  

3:0   RO   0x0  reserved   

 
 

hevc_swreg15_refer5_base  
Address: Operational Base + offset (0x003c)  
base address for reference picture index 5  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer5_base  

base address for reference picture index 5(the address should be 

128bit align)  

3:0   RO   0x0  reserved   

 
 
hevc_swreg16_refer6_base  

Address: Operational Base + offset (0x0040)  
base address for reference picture index 6  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer6_base  

base address for reference picture index 6(the address should be 

128bit align)  

3:0   RO   0x0  reserved   
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hevc_swreg17_refer7_base  

Address: Operational Base + offset (0x0044)  
base address for reference picture index 7  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer7_base  

base address for reference picture index 7(the address should be 

128bit align)  

3:0   RO   0x0  reserved   

 

 
hevc_swreg18_refer8_base  
Address: Operational Base + offset (0x0048)  

base address for reference picture index 8  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer8_base  

base address for reference picture index 8(the address should be 

128bit align)  

3:0   RO   0x0  reserved   

 
 

hevc_swreg19_refer9_base  
Address: Operational Base + offset (0x004c)  

base address for reference picture index 9  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer9_base  

base address for reference picture index 9(the address should be 

128bit align)  

3:0   RO   0x0  reserved   

 
 

hevc_swreg20_refer10_base  
Address: Operational Base + offset (0x0050)  
base address for reference picture index 10  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer10_base  

base address for reference picture index 10(the address should 

be 128bit align)  

3:0   RO   0x0  reserved   

 
 
hevc_swreg21_refer11_base  

Address: Operational Base + offset (0x0054)  
base address for reference picture index 11  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer11_base  

base address for reference picture index 11(the address should 

be 128bit align)  

3:0   RO   0x0  reserved   

 

 
hevc_swreg22_refer12_base  
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Address: Operational Base + offset (0x0058)  

base address for reference picture index 12  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer12_base  

base address for reference picture index 12(the address should 

be 128bit align)  

3:0   RO   0x0  reserved   

 
 

hevc_swreg23_refer13_base  
Address: Operational Base + offset (0x005c)  
base address for reference picture index 13  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer13_base  

base address for reference picture index 13(the address should 

be 128bit align)  

3:0   RO   0x0  reserved   

 
 
hevc_swreg24_refer14_base  

Address: Operational Base + offset (0x0060)  
base address for reference picture index 14  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer14_base  

base address for reference picture index 14(the address should 

be 128bit align)  

3:0   RO   0x0  reserved   

 

 
hevc_swreg25_refer0_poc  

Address: Operational Base + offset (0x0064)  
the poc of reference picture index 0  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer0_poc  

the poc of reference picture index 0  

 
 

hevc_swreg26_refer1_poc  
Address: Operational Base + offset (0x0068)  
the poc of reference picture index 1  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_refer1_poc  

the poc of reference picture index 1  

the poc of reference picture index 1  

 

 
hevc_swreg27_refer2_poc  
Address: Operational Base + offset (0x006c)  

the poc of reference picture index 2  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer2_poc  

the poc of reference picture index 2  

 

 
hevc_swreg28_refer3_poc  
Address: Operational Base + offset (0x0070)  

the poc of reference picture index 3  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer3_poc  

the poc of reference picture index 3  

 
 
hevc_swreg29_refer4_poc  

Address: Operational Base + offset (0x0074)  
the poc of reference picture index 4  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer4_poc  

the poc of reference picture index 4  

 
 

hevc_swreg30_refer5_poc  
Address: Operational Base + offset (0x0078)  
the poc of reference picture index 5  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer5_poc  

the poc of reference picture index 5  

 
 
hevc_swreg31_refer6_poc  

Address: Operational Base + offset (0x007c)  
the poc of reference picture index 6  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer6_poc  

the poc of reference picture index 6  

 
 

hevc_swreg32_refer7_poc  
Address: Operational Base + offset (0x0080)  
the poc of reference picture index 7  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer7_poc  

the poc of reference picture index 7  

 

 
hevc_swreg33_refer8_poc  
Address: Operational Base + offset (0x0084)  

the poc of reference picture index 8  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer8_poc  

the poc of reference picture index 8  
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hevc_swreg34_refer9_poc  
Address: Operational Base + offset (0x0088)  
the poc of reference picture index 9  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer9_poc  

the poc of reference picture index 9  

 
 
hevc_swreg35_refer10_poc  

Address: Operational Base + offset (0x008c)  
the poc of reference picture index 10  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer10_poc  

the poc of reference picture index 10  

 
 

hevc_swreg36_refer11_poc  
Address: Operational Base + offset (0x0090)  
the poc of reference picture index 11  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer11_poc  

the poc of reference picture index 11  

 

 
hevc_swreg37_refer12_poc  
Address: Operational Base + offset (0x0094)  

the poc of reference picture index 12  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer12_poc  

the poc of reference picture index 12  

 
 

hevc_swreg38_refer13_poc  
Address: Operational Base + offset (0x0098)  
the poc of reference picture index 13  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer13_poc  

the poc of reference picture index 13  

 

 
hevc_swreg39_refer14_poc  
Address: Operational Base + offset (0x009c)  

the poc of reference picture index 14  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer14_poc  

the poc of reference picture index 14  

 
 
hevc_swreg40_cur_poc  

Address: Operational Base + offset (0x00a0)  
the poc of cur picture  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_cur_poc  

the poc of the cur picture  

 

 
hevc_swreg41_rlcwrite_base  
Address: Operational Base + offset (0x00a4)  

the base address or rlcwrite base addr  

Bit  Attr  Reset Value  Description  

31:3   RW   0x00000000  

sw_rlcwrite_base  

the base address of rlcwrite(the address should 64bit align)  

cabac output write to this rlcwrite base address when 

sw_rlc_mode_direct_write  in swreg2_sysctrl is valid  

2:0   RO   0x0  reserved   

 
 

hevc_swreg42_pps_base  
Address: Operational Base + offset (0x00a8)  
the base address of pps  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_pps_base  

the base address of pps ( the address should 128bit align )  

it is for storing sps(sequence parameter set) and pps(picture 

parameter set)  

3:0   RO   0x0  reserved   

 
 
hevc_swreg43_rps_base  

Address: Operational Base + offset (0x00ac)  
the base address of rps  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_rps_base  

rps(reference picture set) base address (the address should 

128bit align)  

3:0   RO   0x0  reserved   

 

 
hevc_swreg44_cabac_error_en  
Address: Operational Base + offset (0x00b0)  

cabac error enable config  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:0   RW   0x0000000  
sw_cabac_error_e  

cabac error enable regs  

 
 

hevc_swreg45_cabac_error_status  
Address: Operational Base + offset (0x00b4)  
cabac error status  
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Bit  Attr  Reset Value  Description  

31:28   RW   0x0  

sw_colmv_error_ref_picidx  

colmv error ref picidx  

when sw_colmv_ref_error_sta is 1'b1, these bits are used for tell 

which dpb frame is invalid but is read by inter module  

27:0   RW   0x0000000  
sw_cabac_error_status  

cabac error status  

 

 
hevc_swreg46_cabac_error_ctu  
Address: Operational Base + offset (0x00b8)  

cabac error ctu  

Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22:16   RW   0x40  

sw_streamfifo_space2full  

stream fifo space to full  

It is for debug use, to tell the  stream fifo space to full  

15:8   RW   0x00  
sw_cabac_error_ctu_yoffset  

cabac error ctu yoffset  

7:0   RW   0x00  
sw_cabac_error_ctu_xoffset  

cabac error ctu xoffset  

 
 
hevc_swreg47_sao_ctu_position  

Address: Operational Base + offset (0x00bc)  
sao ctu position  

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   

25:16   RW   0x000  
sw_saowr_yoffset  

saowr y offset , its unit is 4 pixels  

15:9   RO   0x0  reserved   

8:0   RW   0x000  
sw_saowr_xoffet  

saowr x address offset, its unit is 128bit  

 
 
hevc_swreg64_performance_cycle  

Address: Operational Base + offset (0x0100)  
hevc performance cycle  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_performance_cycle  

hevc running cycle  

if just want to analys a frame performance cycle, should set the 

register 0 before start a frame  

 

 
hevc_swreg65_axi_ddr_rdata  
Address: Operational Base + offset (0x0104)  

axi ddr read data num  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_axi_ddr_rdata  

axi ddr rdata num, the unit is byte  

 

 
hevc_swreg66_axi_ddr_wdata  
Address: Operational Base + offset (0x0108)  

axi ddr write data number  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_axi_ddr_wdata  

hevc write data byte num  

 

2.4.3  VDP_HEVC MMU Register Summary   

Name  Offset  Size  
Reset 

Value  
Description  

hevc_mmu_DTE_ADDR  0x0000  W  0x00000000  MMU current page Table address  

hevc_mmu_STATUS  0x0004  W  0x00000018  MMU status register  

hevc_mmu_COMMAND  0x0008  W  0x00000000  MMU command register  

hevc_mmu_PAGE_FAULT_

ADDR  
0x000c  W  0x00000000  

MMU logical address of last page 

fault  

hevc_mmu_ZAP_ONE_LIN

E  
0x0010  W  0x00000000  MMU Zap cache line register  

hevc_mmu_INT_RAWSTA

T  
0x0014  W  0x00000000  MMU raw interrupt status register  

hevc_mmu_INT_CLEAR  0x0018  W  0x00000000  MMU raw interrupt status register  

hevc_mmu_INT_MASK  0x001c  W  0x00000000  MMU raw interrupt status register  

hevc_mmu_INT_STATUS  0x0020  W  0x00000000  MMU raw interrupt status register  

hevc_mmu_AUTO_GATIN

G  
0x0024  W  0x00000001  mmu auto gating  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 

 

2.4.4  VDP_HEVC MMU Detail Register Description   
hevc_mmu_DTE_ADDR  

Address: Operational Base + offset (0x0000)  
MMU current page Table address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

MMU_DTE_ADDR  

mmu dte base addr  

mmu dte base addr , the address must be 4kb aligned  

 
 

hevc_mmu_STATUS  
Address: Operational Base + offset (0x0004)  
MMU status register  

Bit  Attr  Reset Value  Description  

31:11   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

10:6   RO   0x00  

PAGE_FAULT_BUS_ID  

page fault bus id  

Index of master reponsible for last page fault  

5   RO   0x0  

PAGE_FAULT_IS_WRITE  

page fault acess  

The direction of access for last page fault:  

0 = Read  

1 = Write  

4   RO   0x1  

REPLAY_BUFFER_EMPTY  

replay buffer empty status  

1'b1 :The MMU replay buffer is empty  

3   RO   0x1  

MMU_IDLE  

mmu idle status  

The MMU is idle when accesses are being translated and there are 

no unfinished translated accesses.  

1'b1: MMU is idle  

2   RO   0x0  

STAIL_ACTIVE  

stall active status  

MMU stall mode currently enabled. The mode is enabled by 

command  

1'b1: MMU is in stall active status  

1   RO   0x0  

PAGE_FAULT_ACTIVE  

page fault active status  

MMU page fault mode currently enabled . The mode is enabled by 

command.  

1'b1: page fault is active  

0   RO   0x0  

PAGING_ENABLED  

Paging enabled status  

1'b0: paging is disabled  

1'b1: Paging is enabled  

 
 
hevc_mmu_COMMAND  

Address: Operational Base + offset (0x0008)  
MMU command register  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

2:0   WO   0x0  

MMU_CMD  

Field0000 Abstract  

MMU_CMD. This can be:  

0: MMU_ENABLE_PAGING  

1: MMU_DISABLE_PAGING  

2: MMU_ENABLE_STALL  

3: MMU_DISABLE_STALL  

4: MMU_ZAP_CACHE  

5: MMU_PAGE_FAULT_DONE  

6: MMU_FORCE_RESET  

 

 
 

hevc_mmu_PAGE_FAULT_ADDR  
Address: Operational Base + offset (0x000c)  

MMU logical address of last page fault  

Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000  

PAGE_FAULT_ADDR  

Field0000 Abstract  

address of last page fault  

 
 
hevc_mmu_ZAP_ONE_LINE  

Address: Operational Base + offset (0x0010)  
MMU Zap cache line register  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  

MMU_ZAP_ONE_LINE  

Field0000 Abstract  

address to be invalidated from the page table cache  

 
 

hevc_mmu_INT_RAWSTAT  
Address: Operational Base + offset (0x0014)  
MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  

READ_BUS_ERROR  

Field0000 Abstract  

read bus error  

0   RW   0x0  

PAGE_FAULT  

Field0000 Abstract  

page fault  

 
 

hevc_mmu_INT_CLEAR  
Address: Operational Base + offset (0x0018)  
MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

1   WO   0x0  

READ_BUS_ERROR  

Field0000 Abstract  

read bus error  

0   WO   0x0  

PAGE_FAULT  

Field0000 Abstract  

page fault  

 

 
hevc_mmu_INT_MASK  
Address: Operational Base + offset (0x001c)  

MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  

READ_BUS_ERROR  

Field0000 Abstract  

read bus error  

enable an interrupt source if the corresponding mask bit is set to 

1   

0   RW   0x0  

PAGE_FAULT  

Field0000 Abstract  

page fault  

enable an interrupt source if the corresponding mask bit is set to 

1   

 

 
hevc_mmu_INT_STATUS  
Address: Operational Base + offset (0x0020)  

MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RO   0x0  

READ_BUS_ERROR  

Field0000 Abstract  

read bus error  

0   RO   0x0  

PAGE_FAULT  

Field0000 Abstract  

page fault  

 

 
hevc_mmu_AUTO_GATING  
Address: Operational Base + offset (0x0024)  

mmu auto gating  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RW   0x1  

mmu_auto_gating  

mmu auto gating  

when it is 1'b1, the mmu will auto gating it self  
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2.4.5  VDP_HEVC Pref_cache Register Summary   

Name  Offset  Size  
Reset 

Value  
Description  

pref_cache_VERSION  0x0000  W  0xcac20101  VERSION register  

pref_cache_SIZE  0x0004  W  0x07110206  L2 cache SIZE  

pref_cache_STATUS  0x0008  W  0x00000000  Status register  

pref_cache_COMMAND  0x0010  W  0x00000000  Command setting register  

pref_cache_CLEAR_PAGE  0x0014  W  0x00000000  clear page register  

pref_cache_MAX_READS  0x0018  W  0x0000001c  maximum read register  

pref_cache_ENABLE  0x001c  W  0x00000003  
enables cacheable accesses and 

cache read allocation  

pref_cache_PERFCNT_SR

C0  
0x0020  W  0x00000000  

performance counter 0 source 

register  

pref_cache_PERFCNT_VAL

0  
0x0024  W  0x00000000  

performance counter 0 value 

register  

pref_cache_PERFCNT_SR

C1  
0x0028  W  0x00000000  

performance counter 0 source 

register  

pref_cache_PERFCNT_VAL

1  
0x002c  W  0x00000000  

performance counter 1 value 

register  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
 

2.4.6  VDP_HEVC Pref_cache Detail Register Description   
pref_cache_VERSION  
Address: Operational Base + offset (0x0000)  

VERSION register  

Bit  Attr  Reset Value  Description  

31:16   RO   0xcac2  

PRODUCT_ID  

Field0000 Abstract  

Field0000 Description  

15:8   RO   0x01  

VERSION_MAJOR  

Field0000 Abstract  

Field0000 Description  

7:0   RO   0x01  

VERSION_MINOR  

Field0000 Abstract  

Field0000 Description  

 

 
pref_cache_SIZE  
Address: Operational Base + offset (0x0004)  

L2 cache SIZE  

Bit  Attr  Reset Value  Description  

31:24   RO   0x07  

External_bus_width  

Field0000 Abstract  

Log2 external bus width in bits  

23:16   RO   0x11  

CACHE_SIZE  

Field0000 Abstract  

Log2 cache size in bytes  
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Bit  Attr  Reset Value  Description  

15:8   RO   0x02  

ASSOCIATIVITY  

Field0000 Abstract  

Log2 associativity  

7:0   RO   0x06  

LINE_SIZE  

Field0000 Abstract  

Log2 line size in bytes  

 

 
pref_cache_STATUS  
Address: Operational Base + offset (0x0008)  

Status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  

DATA_BUSY  

Field0000 Abstract  

set when the cache is busy handling data  

0   RW   0x0  

CMD_BUSY  

Field0000 Abstract  

set when the cache is busy handling commands  

 

 
pref_cache_COMMAND  
Address: Operational Base + offset (0x0010)  

Command setting register  

Bit  Attr  Reset Value  Description  

31:6   RO   0x0  reserved   

5:4   RW   0x0  

sw_addrb_sel  

Field0000 Abstract  

2'b00:  to sel b[14:6]  

2'b01:  to sel b[15:9], b[7:6]  

2'b10:  to sel b[16:10], b[7:6]  

2'b11:  to sel b[17:11], b[7:6]  

3:0   RW   0x0  

COMMAND  

Field0000 Abstract  

The possible command is   

1 = Clear entire cache  

 

 
pref_cache_CLEAR_PAGE  
Address: Operational Base + offset (0x0014)  

clear page register  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  

CLEAR_PAGE  

Field0000 Abstract  

writing an address, invlidates all lines in that page from the cache  

 
 
pref_cache_MAX_READS  

Address: Operational Base + offset (0x0018)  
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maximum read register  

Bit  Attr  Reset Value  Description  

31:5   RO   0x0  reserved   

4:0   RW   0x1c  

MAX_READS  

Field0000 Abstract  

Limit the number of outstanding read transactions to this amount  

 
 
pref_cache_ENABLE  

Address: Operational Base + offset (0x001c)  
enables cacheable accesses and cache read allocation  

Bit  Attr  Reset Value  Description  

31:4   RO   0x0  reserved   

3   RW   0x0  

sw_cache_clk_disgate  

cache clk disgate  

cache clk disgate  

when it is 1'b0, enable cache clk auto clkgating  

when it is 1'b1, disable cache clk auto clkgating  

2   RW   0x0  

sw_readbuffer_counter_reject_en  

counter reject enable  

default is 1'b0, for enhance cacheable read performnace in 

readbuffer.  

1'b1: normal origin counter reject  

1   RW   0x1  

permit_cache_read_allocate  

cache read allocate  

1'b1: permit cache read allocate   

0   RW   0x1  

permit_cacheable_access  

cacheable access  

1'b1: permit cacheable access  

 

 
pref_cache_PERFCNT_SRC0  
Address: Operational Base + offset (0x0020)  

performance counter 0 source register  

Bit  Attr  Reset Value  Description  

31:7   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

6:0   RW   0x00  

PERFCNT_SRC0  

Field0000 Abstract  

This register holds all the possible source values for Performance 

Counter 0  

0: disabled  

1: total clock cycles  

2: active clock cycles  

3: read transactions, master  

4: word reads, master  

5: read transactions, slave  

6: word reads, slave  

7: read hit, slave  

8: read misses, slave  

9: read invalidates, slave  

10: cacheable read transactions, slave  

11: bad hit nmber, slave  

 
 

pref_cache_PERFCNT_VAL0  
Address: Operational Base + offset (0x0024)  

performance counter 0 value register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

PERFCNT_VAL0  

Field0000 Abstract  

Performance counter 0 value  

 
 
pref_cache_PERFCNT_SRC1  

Address: Operational Base + offset (0x0028)  
performance counter 0 source register  

Bit  Attr  Reset Value  Description  

31:7   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

6:0   RW   0x00  

PERFCNT_SRC1  

Field0000 Abstract  

This register holds all the possible source values for Performance 

Counter 1  

0: disabled  

1: total clock cycles  

2: active clock cycles  

3: read transactions, master  

4: word reads, master  

5: read transactions, slave  

6: word reads, slave  

7: read hit, s lave  

8: read misses, slave  

9: read invalidates, slave  

10: cacheable read transactions, slave  

11: bad hit nmber, slave  

 
 

pref_cache_PERFCNT_VAL1  
Address: Operational Base + offset (0x002c)  

performance counter 1 value register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

PERFCNT_VAL1  

Field0000 Abstract  

Performance counter 1 value  

 

2.4.7  VEPU Register Summary   

Name  Offset  Size  
Reset 

Value  
Description  

VEPU_swreg0  0x0000  W  0x 48310000   product ID  

VEPU_swreg1  0x0004  W  0x00000000  interrrupt control and status  

VEPU_swreg2  0x0008  W  0x01010010  axi control  

VEPU_swreg3  0x000c  W  0x00000000  test control register  

VEPU_swreg4  0x0010  W  0x00000000  reserverd  

VEPU_swreg5  0x0014  W  0x00000000  addr_output_stream  

VEPU_swreg6  0x0018  W  0x00000000  base address for output control  

VEPU_swreg7  0x001c  W  0x00000000  base address for reference luma  

VEPU_swreg8  0x0020  W  0x00000000  
base address for reference 

chroma  

VEPU_swreg9  0x0024  W  0x00000000  
base address for reconstructed 

luma  

VEPU_swreg10  0x0028  W  0x00000000  
base address for reconstructed 

chroma  

VEPU_swreg11  0x002c  W  0x00000000  base addr for input luma  

VEPU_swreg12  0x0030  W  0x00000000  base address for input cb  

VEPU_swreg13  0x0034  W  0x00000000  base address for input cr  
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Name  Offset  Size  
Reset 

Value  
Description  

VEPU_swreg14  0x0038  W  0x00000000  enc control  

VEPU_swreg15  0x003c  W  0x00000000  input image control  

VEPU_swreg16  0x0040  W  0x00000000  encoder control regsiter 0  

VEPU_swreg16_reuse  0x0040  W  0x00000000    

VEPU_swreg17_reuse  0x0044  W  0x00000000    

VEPU_swreg17  0x0044  W  0x00000000  encoder control register 1  

VEPU_swreg18  0x0048  W  0x00000000  encoder control register 2  

VEPU_swreg19  0x004c  W  0x00000000  encoder control register 3  

VEPU_swreg20  0x0050  W  0x00000000  JPEG control regsiter   

VEPU_swreg20_reuse  0x0050  W  0x00000000  JPEG control regsiter   

VEPU_swreg21  0x0054  W  0x00000000  encoder control register 4  

VEPU_swreg22  0x0058  W  0x00000000  
stream header remainder bits 

MSB  

VEPU_swreg23  0x005c  W  0x00000000  stream header remainder bits LSB  

VEPU_swreg24  0x0060  W  0x00000000  stream buffer limit  

VEPU_swreg25  0x0064  W  0x00000000  MAD control register  

VEPU_swreg26  0x0068  W  0x00000000    

VEPU_swreg26_vp8  0x0068  W  0x00000000    

VEPU_swreg27  0x006c  W  0x00000000  QP register  

VEPU_swreg27_vp8  0x006c  W  0x00000000    

VEPU_swreg28  0x0070  W  0x00000000  checkpoint 1 and 2  

VEPU_swreg28_vp8  0x0070  W  0x00000000    

VEPU_swreg29_vp8  0x0074  W  0x00000000    

VEPU_swreg29  0x0074  W  0x00000000  checkpoint 3 and 4  

VEPU_swreg30_vp8  0x0078  W  0x00000000    

VEPU_swreg30  0x0078  W  0x00000000  checkpoint 5 and 6  

VEPU_swreg31_vp8  0x007c  W  0x00000000    

VEPU_swreg31  0x007c  W  0x00000000  checkpoint 7 and 8  

VEPU_swreg32  0x0080  W  0x00000000  checkpoint 9 and 10  

VEPU_swreg32_vp8  0x0080  W  0x00000000    

VEPU_swreg33  0x0084  W  0x00000000  checkpoint word error 1 and 2  

VEPU_swreg33_vp8  0x0084  W  0x00000000    

VEPU_swreg34_vp8  0x0088  W  0x00000000    

VEPU_swreg34  0x0088  W  0x00000000  checkpoint word error 1 and 2  

VEPU_swreg35  0x008c  W  0x00000000  checkpoint word error 1 and 2  

VEPU_swreg35_vp8  0x008c  W  0x00000000  checkpoint word error 1 and 2  

VEPU_swreg36  0x0090  W  0x00000000  checkpoint delta QP register  

VEPU_swreg36_vp8  0x0090  W  0x00000000  checkpoint delta QP register  

VEPU_swreg37  0x0094  W  0x00000000  rlc control  

VEPU_swreg38  0x0098  W  0x00000000  mb control register  

VEPU_swreg39  0x009c  W  0x00000000  Base address for next pic  

VEPU_swreg40  0x00a0  W  0x00000000  Stabilization minimum value   

VEPU_swreg41  0x00a4  W  0x00000000   Stabilization motion sum  
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Name  Offset  Size  
Reset 

Value  
Description  

VEPU_swreg42  0x00a8  W  0x00000000  stab_matrix1 and stab_gmv_hor  

VEPU_swreg43  0x00ac  W  0x00000000  stab_matrix2 and stab_gmv_ver  

VEPU_swreg44  0x00b0  W  0x00000000  stab_matrix3  

VEPU_swreg45  0x00b4  W  0x00000000  stab_matrix4  

VEPU_swreg46  0x00b8  W  0x00000000  stab_matrix5  

VEPU_swreg47  0x00bc  W  0x00000000  stab_matrix6  

VEPU_swreg48  0x00c0  W  0x00000000  stab_matrix7  

VEPU_swreg49  0x00c4  W  0x00000000  stab_matrix8  

VEPU_swreg50  0x00c8  W  0x00000000  stab_matrix9  

VEPU_swreg51  0x00cc  W  0x00000000  cabac_table_addr  

VEPU_swreg52  0x00d0  W  0x00000000   Base address for MV output    

VEPU_swreg53  0x00d4  W  0x00000000  
RGB to YUV conversion coefficien 

A and B  

VEPU_swreg54  0x00d8  W  0x00000000  
RGB to YUV conversion coefficien 

C and E  

VEPU_swreg55  0x00dc  W  0x00000000  RGB mask MSB bit  

VEPU_swreg56  0x00e0  W  0x00000000  intra area control register  

VEPU_swreg57  0x00e4  W  0x00000000  CIR intra control reg  

VEPU_swreg58_vp8  0x00e8  W  0x00000000    

VEPU_swreg58  0x00e8  W  0x00000000  Intra slice bitmap for slices 0..31  

VEPU_swreg59_vp8  0x00ec  W  0x00000000    

VEPU_swreg59  0x00ec  W  0x00000000   Intra slice bitmap for slices32..63  

VEPU_swreg60  0x00f0  W  0x00000000  1st ROI area register  

VEPU_swreg61  0x00f4  W  0x00000000  Register0061 Abstract  

VEPU_swreg62  0x00f8  W  0x00000000  MVC control reg  

VEPU_swreg63  0x00fc  W  0x00000780  Register0063 Abstract  

VEPU_swreg64  0x0100  W  0x00000000  JPEG luma quantization 1  

VEPU_swreg64_vp8  0x0100  W  0x00000000    

VEPU_swreg65_vp8  0x0104  W  0x00000000    

VEPU_swreg65  0x0104  W  0x00000000  JPEG luma quantization 2  

VEPU_swreg66_vp8  0x0108  W  0x00000000    

VEPU_swreg66  0x0108  W  0x00000000  JPEG luma quantization 3  

VEPU_swreg67_vp8  0x010c  W  0x00000000    

VEPU_swreg67  0x010c  W  0x00000000  JPEG luma quantization 4  

VEPU_swreg68_vp8  0x0110  W  0x00000000    

VEPU_swreg68  0x0110  W  0x00000000  JPEG luma quantization 5  

VEPU_swreg69_vp8  0x0114  W  0x00000000    

VEPU_swreg69  0x0114  W  0x00000000  JPEG luma quantization 6  

VEPU_swreg70_vp8  0x0118  W  0x00000000    

VEPU_swreg70  0x0118  W  0x00000000  JPEG luma quantization 7  

VEPU_swreg71_vp8  0x011c  W  0x00000000  JPEG luma quantization 7  

VEPU_swreg71  0x011c  W  0x00000000  JPEG luma quantization 8  

VEPU_swreg72  0x0120  W  0x00000000  JPEG luma quantization 9  
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Name  Offset  Size  
Reset 

Value  
Description  

VEPU_swreg72_vp8  0x0120  W  0x00000000    

VEPU_swreg73  0x0124  W  0x00000000  Register0073 Abstract  

VEPU_swreg73_vp8  0x0124  W  0x00000000    

VEPU_swreg74_vp8  0x0128  W  0x00000000    

VEPU_swreg74  0x0128  W  0x00000000  JPEG luma quantization 11  

VEPU_swreg75  0x012c  W  0x00000000  JPEG luma quantization 12  

VEPU_swreg75_vp8  0x012c  W  0x00000000    

VEPU_swreg76_vp8  0x0130  W  0x00000000    

VEPU_swreg76  0x0130  W  0x00000000  JPEG luma quantization 13  

VEPU_swreg77_vp8  0x0134  W  0x00000000    

VEPU_swreg77  0x0134  W  0x00000000  JPEG luma quantization 14  

VEPU_swreg78_vp8  0x0138  W  0x00000000    

VEPU_swreg78  0x0138  W  0x00000000  JPEG luma quantization 15  

VEPU_swreg79  0x013c  W  0x00000000  JPEG luma quantization 16  

VEPU_swreg79_vp8  0x013c  W  0x00000000    

VEPU_swreg80_vp8  0x0140  W  0x00000000    

VEPU_swreg80  0x0140  W  0x00000000  JPEG chroma quantization 1  

VEPU_swreg81  0x0144  W  0x00000000  JPEG chroma quantization 2  

VEPU_swreg81_vp8  0x0144  W  0x00000000    

VEPU_swreg82_vp8  0x0148  W  0x00000000    

VEPU_swreg82  0x0148  W  0x00000000  JPEG chroma quantization 3  

VEPU_swreg83  0x014c  W  0x00000000  JPEG chroma quantization 4  

VEPU_swreg83_vp8  0x014c  W  0x00000000    

VEPU_swreg84_vp8  0x0150  W  0x00000000    

VEPU_swreg84  0x0150  W  0x00000000  JPEG chroma quantization 5  

VEPU_swreg85  0x0154  W  0x00000000  JPEG chroma quantization 6  

VEPU_swreg85_vp8  0x0154  W  0x00000000    

VEPU_swreg86_vp8  0x0158  W  0x00000000    

VEPU_swreg86  0x0158  W  0x00000000  JPEG chroma quantization 7  

VEPU_swreg87  0x015c  W  0x00000000  JPEG chroma quantization 8  

VEPU_swreg87_vp8  0x015c  W  0x00000000    

VEPU_swreg88_vp8  0x0160  W  0x00000000    

VEPU_swreg88  0x0160  W  0x00000000  JPEG chroma quantization 9  

VEPU_swreg89_vp8  0x0164  W  0x00000000    

VEPU_swreg89  0x0164  W  0x00000000  JPEG chroma quantization 10  

VEPU_swreg90_vp8  0x0168  W  0x00000000    

VEPU_swreg90  0x0168  W  0x00000000  JPEG chroma quantization 11  

VEPU_swreg91_vp8  0x016c  W  0x00000000    

VEPU_swreg91  0x016c  W  0x00000000  JPEG chroma quantization 12  

VEPU_swreg92_vp8  0x0170  W  0x00000000    

VEPU_swreg92  0x0170  W  0x00000000  JPEG chroma quantization 13  

VEPU_swreg93_vp8  0x0174  W  0x00000000    

VEPU_swreg93  0x0174  W  0x00000000  JPEG chroma quantization 14  
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Name  Offset  Size  
Reset 

Value  
Description  

VEPU_swreg94_vp8  0x0178  W  0x00000000    

VEPU_swreg94  0x0178  W  0x00000000  JPEG chroma quantization 15  

VEPU_swreg95_vp8  0x017c  W  0x00000000    

VEPU_swreg95  0x017c  W  0x00000000  JPEG chroma quantization 16  

VEPU_swreg96  0x0180  W  0x00000000  DMV 4p/1p penalty values 0 -3  

VEPU_swreg97  0x0184  W  0x00000000  DMV 4p/1p penalty values 4 -7  

VEPU_swreg98  0x0188  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg99  0x018c  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg100  0x0190  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg101  0x0194  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg102  0x0198  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg103  0x019c  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg104  0x01a0  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg105  0x01a4  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg106  0x01a8  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg107  0x01ac  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg108  0x01b0  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg109  0x01b4  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg110  0x01b8  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg111  0x01bc  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg112  0x01c0  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg113  0x01c4  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg114  0x01c8  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg115  0x01cc  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg116  0x01d0  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg117  0x01d4  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg118  0x01d8  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg119  0x01dc  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg120  0x01e0  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg121  0x01e4  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg122  0x01e8  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg123  0x01ec  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg124  0x01f0  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg125  0x01f4  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg126  0x01f8  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg127  0x01fc  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg128  0x0200  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg129  0x0204  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg130  0x0208  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg131  0x020c  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg132  0x0210  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg133  0x0214  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg134  0x0218  W  0x00000000  DMV 4p/1p penalty values  
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Name  Offset  Size  
Reset 

Value  
Description  

VEPU_swreg135  0x021c  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg136  0x0220  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg137  0x0224  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg138  0x0228  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg139  0x022c  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg140  0x0230  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg141  0x0234  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg142  0x0238  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg143  0x023c  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg144  0x0240  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg145  0x0244  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg146  0x0248  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg147  0x024c  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg148  0x0250  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg149  0x0254  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg150  0x0258  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg151  0x025c  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg152  0x0260  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg153  0x0264  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg154  0x0268  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg155  0x026c  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg156  0x0270  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg157  0x0274  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg158  0x0278  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg159  0x027c  W  0x00000000  DMV 4p/1p penalty values  

VEPU_swreg160  0x0280  W  0x00000000  vp8 control  

VEPU_swreg161  0x0284  W  0x00000000  VP8 bit cost of golden ref frame  

VEPU_swreg162  0x0288  W  0x00000000  vp8 loop filter delta registers  

VEPU_swreg163  0x028c  W  0x00000000  vp8 loop filter delta register  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
 

2.4.8  VEPU Detail Register Description   
VEPU_swreg0  
Address: Operational Base + offset (0x0000)  

product ID  

Bit  Attr  Reset Value  Description  

31:16   RO   0x4831  
prod_id  

Product ID  

15:12   RW   0x0  
major_num  

Major number  

11:4   RW   0x00  
minor_num  

Minor number  

3:0   RW   0x0  synthesis  
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VEPU_swreg1  

Address: Operational Base + offset (0x0004)  
interrrupt control and status  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8   RW   0x0  
irq_slice_ready  

IRQ slice ready status bit  

7   RO   0x0  reserved   

6   RW   0x0  
irq_timeout  

IRQ HW timeout status bit  

5   RW   0x0  
irq_buffer_full  

irq buffer full  

4   RW   0x0  
irq_reset  

irq SW reset  

3   RW   0x0  
irq_bus_error  

 

2   RW   0x0  
irq_frame_rdy  

IRQ frame ready status bit. Encoder has finished a frame  

1   RW   0x0  
irq_dis  

IRQ disable. No interrupts from HW. SW must use polling  

0   RW   0x0  
enc_irq  

HINTenc interrupt from HW. SW resets at IRQ handler.  

 

 
VEPU_swreg2  
Address: Operational Base + offset (0x0008)  

axi control  

Bit  Attr  Reset Value  Description  

31:24   RW   0x01  

axi_write_id  

axi write id  

axi write id  

23:16   RW   0x01  

axi_rd_id  

axi read id  

axi read id  

15   RW   0x0  
output_swap16  

enable output swap 16 -bits  

14   RW   0x0  
input_swap16  

enable input swap 16 -bits  

13:8   RW   0x00  
burst_len  

burst length  

7   RW   0x0  

disable_burst  

disable burst mode for AXI  

disable burst mode for AXI bus   
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Bit  Attr  Reset Value  Description  

6   RW   0x0  

burst_incr  

burst increment   

burst increment.  

1: INCR burst allowed  

0: use SINGLE burst  

5   RW   0x0  

burst_discard  

enable burst data dicard  

enable burst data dicard. 2 or 3 long reads are using BURST4  

4   RW   0x1  

clk_gating_en  

enable clock gating  

enable clock gating  

3   RW   0x0  

output_swap32  

enable output swap 32 -bits  

enable output swap 32 -bits  

2   RW   0x0  

input_swap32  

enable input swap 32 -bits  

enable input swap 32 -bits  

1   RW   0x0  

output_swap8  

enable output swap 8 -bits  

enable output swap 8 -bits  

0   RW   0x0  

input_swap8  

enable input swap 8 -bits  

enable input swap 8 -bits  

 
 
VEPU_swreg3  

Address: Operational Base + offset (0x000c)  
test control register  

Bit  Attr  Reset Value  Description  

31:28   RW   0x0  
test_counter  

test counter  

27:21   RO   0x0  reserved   

20:3   RW   0x00000  
test_len  

test data length  

2   RW   0x0  
test_memory  

test memory coherency  

1   RW   0x0  
test_reg  

test register coherency  

0   RW   0x0  
test_irq  

test irq  

 

 
VEPU_swreg4  
Address: Operational Base + offset (0x0010)  

reserverd  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

0   RW   0x0  
Field0000 Abstract  

Field0000 Description  

 

 
VEPU_swreg5  
Address: Operational Base + offset (0x0014)  

addr_output_stream  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
addr_output_stream  

base address for output stream  

 
 
VEPU_swreg6  

Address: Operational Base + offset (0x0018)  
base address for output control  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

addr_output_control  

base address for output control  

base address for output control  

 
 

VEPU_swreg7  
Address: Operational Base + offset (0x001c)  
base address for reference luma  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

addr_reflum  

base address for reference luma  

base address for reference luma  

 
 
VEPU_swreg8  

Address: Operational Base + offset (0x0020)  
base address for reference chroma  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

addr_refchroma  

base address for reference chroma  

base address for reference chroma  

 
 

VEPU_swreg9  
Address: Operational Base + offset (0x0024)  
base address for reconstructed luma  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
addr_recon_luma  

base address for reconstructed luma  

 

 
VEPU_swreg10  
Address: Operational Base + offset (0x0028)  

base address for reconstructed chroma  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
addr_recon_chroma  

base address for reconstructed chroma  

 

 
VEPU_swreg11  
Address: Operational Base + offset (0x002c)  

base addr for input luma  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
addr_input_luma  

base addr for input luma  

 
 
VEPU_swreg12  

Address: Operational Base + offset (0x0030)  
base address for input cb  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
addr_input_cb  

base address for input cb  

 
 

VEPU_swreg13  
Address: Operational Base + offset (0x0034)  
base address for input cr  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
addr_input_cr  

base address for input cr  

 
 
VEPU_swreg14  

Address: Operational Base + offset (0x0038)  
enc control  

Bit  Attr  Reset Value  Description  

31   RW   0x0  
int_timeout_en  

enable interrupt for timeout   

30   RW   0x0  
mv_sad_wren  

enabel writing MV and SAD of each MB to BaseMvWrite   

29   RW   0x0  
nal_mode  

NAL size output to base control  

28   RW   0x0  
slice_rdyint_en  

enable interruupt for slice ready  

27:19   RW   0x000  

enc_width  

encoder width. lumwidth (macroblocks)  

H264: [9...255)  

JPEG: [6...511]  

18:10   RW   0x000  

enc_height  

encoderd height, lumHeight (macroblocks)  

H264: [6..255]  

JPEG: [6..511]  

9:7   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

6   RW   0x0  
rocon_write_dis  

disable writing of reconstructed image. recWriteDisable  

5   RO   0x0  reserved   

4:3   RW   0x0  

enc_pic_type  

encoder picture type. frame type   

2ôd0: INTER  

2ôd1: INTRA(IDR)  

2ôd2: MVC - INTER  

2:1   RW   0x0  
enc_mode  

encoding mode. stream type , 1=VP8, 2=JPEG,3=H264  

0   RW   0x0  
enc_en  

encoder enable  

 
 

VEPU_swreg15  
Address: Operational Base + offset (0x003c)  

input image control  

Bit  Attr  Reset Value  Description  

31:29   RW   0x0  
input_chroma_offset  

input chrominance offset (bytes)  

28:26   RW   0x0  
input_lum_offset  

input luminance offset( bytes)  

25:12   RW   0x0000  
input_row_len  

input luminance row length  

11:10   RW   0x0  
overfill_right  

overfill pixels on right edge of image div4[ 0...3]  

9:6   RW   0x0  
overfill_bot  

overfill pixels on bottom edge of image. YFill [0..15]  

5:2   RW   0x0  

input_format  

input image format.   

YUV420P/YUV420SP/YUV422/UYVY422/RGB565/RGB444/RGB888

/RGB101010  

1:0   RW   0x0  

imagein_rotmode  

input image rotation  

2ôd0: disabled  

2ôd1: 90 degress rigth  

2ôd2: 90 degress left  

 
 

VEPU_swreg16  
Address: Operational Base + offset (0x0040)  
encoder control regsiter 0  

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  
init_qp  

H.264 pic init qp in PPS[ 0...51]  

25:22   RW   0x0  
slice_alpha  

H.264 slice filter alpha c0 offset div2 [ -6 ....6]  
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Bit  Attr  Reset Value  Description  

21:18   RW   0x0  
slice_beta  

h.264 slice filter beta offset div2 [ -6 ...6]  

17:13   RW   0x00  
chroma_qp_offset  

H264 chroma qp index offset [ -12...12]  

12:9   RO   0x0  reserved   

8   RW   0x0  
sw_qpass  

jpeg enc quant bypass  

7:5   RO   0x0  reserved   

4:1   RW   0x0  
idr_picid  

IDR pic ID  

0   RW   0x0  
constr_intra_pred  

constrained intra prediction  

 
 
VEPU_swreg16_reuse  

Address: Operational Base + offset (0x0040)  
  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
luma_sec_ref_addr  

Base address for second reference luma  

 
 

VEPU_swreg17_reuse  
Address: Operational Base + offset (0x0044)  
  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
chroma_sec_ref_addr  

Base address for second reference chroma  

 
 
VEPU_swreg17  

Address: Operational Base + offset (0x0044)  
encoder control register 1  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
pic_parameter_set_id  

H.264 pic_parameter_set_id   

23:16   RW   0x00  
intra_pred_mode  

H.264 intra prediction previous 4x4 mode favor  

15:0   RW   0x0000  
frame_num  

H.264 frame number  

 
 
VEPU_swreg18  

Address: Operational Base + offset (0x0048)  
encoder control register 2  
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Bit  Attr  Reset Value  Description  

31:30   RW   0x0  

deblocking_filter_mode  

 Deblocking filter mode.              

2ôd0=enabled.  

2ôd1=disabled (vp8=simple).  

2ôd2=disabled on slice    

29:23   RW   0x00  

h264_slice_size  

H.264 Slice size. mbRowPerSlice  (mb rows) [0..127] 0=one slice 

per picture                       

22   RW   0x0  

disable_quarter_pixmv  

H.264 Disable quarter pixel MVs.   

disableQuarterPixelMv              

21   RW   0x0  

transform8x8_mode_en  

H.264 Transform 8x8 enable.   

High Profile H.264. transform8x8Mode  

20:19   RW   0x0  
cabac_int_idc  

H.264 CABAC initial IDC. [0..2]  

18   RW   0x0  

entropy_coding_mode  

H.264 CABAC / VP8 boolenc enable. entropyCodingMode.       

0=CAVLC (Baseline Profile H.264).  

1=CABAC (Main Profile H.264)                          

17   RW   0x0  
h264_inter4x4_mode  

H.264 Inter 4x4 mode restriction. restricted4x4Mode   

16   RW   0x0  

h264_stream_mode  

H.264 Stream mode.              

0=NAL unit stream.  

1=Byte stream   

15:0   RW   0x0000  
intra16x16_mode  

Intra prediction intra 16x16  mode favor  

 
 

VEPU_swreg19  
Address: Operational Base + offset (0x004c)  
encoder control register 3  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30   RW   0x0  

mutimv_en  

Enable using more than 1 MV  

per macroblock.              

29:20   RW   0x000  

mv_penalty_1_4p  

Differential MV penalty for 1/4p  

ME. DMVPenaltyQp                  

19:10   RW   0x000  

mv_penalty_4p  

Differential MV penalty for 4p   

ME. DMVPenalty4p                 

9:0   RW   0x000  
mv_penalty_1p  

differential MV penalty for 1p  
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VEPU_swreg20  
Address: Operational Base + offset (0x0050)  

JPEG control regsiter   

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:20   RW   0x000  
mv_penalty_16x8_8x16  

Penalty for using 16x8 or 8x16 MV.                               

19:10   RW   0x000  
mv_penalty_8x8  

Penalty for using 8x8 MV  

9:0   RW   0x000  
mv_penalty_8x4_4x8  

Penalty for using 8x4 or 4x8 MV.  

 
 
VEPU_swreg20_reuse  

Address: Operational Base + offset (0x0050)  
JPEG control regsiter   

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   

25   RW   0x0  

jpeg_mode  

JPEG mode. 0=4:2:0 (4lum+2chr blocks/MCU). 1=4:2:2 

(2lum+2chr blocks/MCU)  

24   RW   0x0  

jpeg_slic_en  

JPEG slice enable.  

0=picture ends with EOI.  

1=slice ends with RST  

23:16   RW   0x00  

jpeg_rst_mark_inter  

JPEG restart marker interval when slices are disabled (mb rows ) 

[0..255]  

15:0   RW   0x0000  

jpeg_rst_mark_1  

JPEG restart marker for first RST. incremented by HW for next 

RST  

 
 

VEPU_swreg21  
Address: Operational Base + offset (0x0054)  
encoder control register 4  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

macroblock_penalty  

H.264 SKIP macroblock mode /    

VP8 zero/nearest/near mode penalty                         

23:16   RW   0x00  
completed_slices  

H.264 amount of completed slices.  

15:0   RW   0x0000  
inter_mode  

inter MB mode favor in intra/inter selection  

 
 

VEPU_swreg22  
Address: Operational Base + offset (0x0058)  
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stream header remainder bits MSB  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

strm_hdr_rem  

stream header remainder bits MSB  

stream header remainder bits MSB  

 
 
VEPU_swreg23  

Address: Operational Base + offset (0x005c)  
stream header remainder bits LSB  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
strm_hdr_rem2  

stream header remainder bits LSB  

 
 

VEPU_swreg24  
Address: Operational Base + offset (0x0060)  
stream buffer limit  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
strm_buffer_limit  

stream buffer limit  

 

 
VEPU_swreg25  
Address: Operational Base + offset (0x0064)  

MAD control register  

Bit  Attr  Reset Value  Description  

31:28   RW   0x0  
QP_adjust  

MAD based QP adjustment.  madQpChange [ -8..7]        

27:22   RW   0x00  
MAD_thredhold  

MAD threshold div256  

21   RO   0x0  reserved   

20:0   RW   0x000000  
qp_sum_div2  

QP sum div2 output  

 
 
VEPU_swreg26  

Address: Operational Base + offset (0x0068)  
  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

intra_slice_bitmap  

Intra slice bitmap for slices 64..95. LSB=slice64. MSB=slice95. 

1=intra.  

 
 

VEPU_swreg26_vp8  
Address: Operational Base + offset (0x0068)  
  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
vp8_pro_update_cnt_addr  

Base address for VP8 counters for probability updates  
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VEPU_swreg27  
Address: Operational Base + offset (0x006c)  

QP register  

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  
qp_lum  

H.264 Initial QP. qpLum [0..51]  

25:20   RW   0x00  
qp_max  

H.264 Minimum QP. qpMax  [0..51]  

19:14   RW   0x00  
qp_min  

H.264 Minimum QP. qpMin [0..51]  

13   RO   0x0  reserved   

12:0   RW   0x0000  
checkpoint_distan  

checkpoint distance  

 
 

VEPU_swreg27_vp8  
Address: Operational Base + offset (0x006c)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_y1_round_dc  

VP8 qpY1RoundDc 8b  

22:14   RW   0x000  
vp8_y1_zbin_dc  

VP8 qpY1ZbinDc  

13:0   RW   0x0000  
vp8_y1_quant_dc  

VP8 qpY1QuantDc  

 
 

VEPU_swreg28  
Address: Operational Base + offset (0x0070)  
checkpoint 1 and 2  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
checkp_1  

checkpoint 1 word target/usage  

15:0   RW   0x0000  
checkp_2  

checkpoint 2 word target/usage  

 
 
VEPU_swreg28_vp8  

Address: Operational Base + offset (0x0070)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_y1_round_ac  

VP8 qpY1RoundAc  

22:14   RW   0x000  
vp8_y1_zbin_ac  

VP8 qpY1ZbinAc   
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Bit  Attr  Reset Value  Description  

13:0   RW   0x0000  
vp8_y1_quant_ac  

VP8 qpY1QuantAc  

 

 
VEPU_swreg29_vp8  
Address: Operational Base + offset (0x0074)  

  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_y2_round_dc  

VP8 qpY2RoundDc  

22:14   RW   0x000  
vp8_y2_zbin_dc  

VP8 qpY2ZbinDc  

13:0   RW   0x0000  
vp8_y2_quant_dc  

VP8 qpY2QuantDc  

 

 
VEPU_swreg29  
Address: Operational Base + offset (0x0074)  

checkpoint 3 and 4  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
checkp_3  

checkpoint 3 word target/usage  

15:0   RW   0x0000  
checkp_4  

checkpoint 4 word target/usage  

 
 

VEPU_swreg30_vp8  
Address: Operational Base + offset (0x0078)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_y2_round_ac  

VP8 qpY2RoundAc  

22:14   RW   0x000  
vp8_y2_zbin_ac  

VP8 qpY2ZbinAc  

13:0   RW   0x0000  
vp8_y2_quant_ac  

VP8 qpY2QuantAc  

 

 
VEPU_swreg30  
Address: Operational Base + offset (0x0078)  

checkpoint 5 and 6  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
checkp_5  

checkpoint 5 word target/usage  

15:0   RW   0x0000  
checkp_6  

checkpoint 6 word target/usage  
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VEPU_swreg31_vp8  
Address: Operational Base + offset (0x007c)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_ch_round_dc  

VP8 qpChRoundDc  

22:14   RW   0x000  
vp8_ch_zbin_dc  

VP8 qpChZbinDc  

13:0   RW   0x0000  
vp8_ch_quant_dc  

VP8 qpChQuantDc  

 

 
VEPU_swreg31  
Address: Operational Base + offset (0x007c)  

checkpoint 7 and 8  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
checkp_7  

checkpoint 7 word target/usage  

15:0   RW   0x0000  
checkp_8  

checkpoint 8 word target/usage  

 
 

VEPU_swreg32  
Address: Operational Base + offset (0x0080)  
checkpoint 9 and 10  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
checkp_9  

checkpoint 9 word target/usage  

15:0   RW   0x0000  
checkp_10  

checkpoint 10 word target/usage  

 
 
VEPU_swreg32_vp8  

Address: Operational Base + offset (0x0080)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_ch_round_ac  

VP8 qpChRoundAc  

22:14   RW   0x000  
vp8_ch_zbin_ac  

 VP8 qpChZbinAc  

13:0   RW   0x0000  

vp8_ch_quant_ac  

checkpoint distance  

VP8 qpChQuantAc  

 
 

VEPU_swreg33  
Address: Operational Base + offset (0x0084)  
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checkpoint word error 1 and 2  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
checkp_error1  

checkpoint word error 1  

15:0   RW   0x0000  
checkp_error2  

checkpoint word error 2  

 
 
VEPU_swreg33_vp8  

Address: Operational Base + offset (0x0084)  
  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:26   RW   0x0  

vp8_1st_reffme_mvrefidx  

VP8 mvRefIdx for first reference frame.  

2ôd0=ipf.  

2ôd1=grf.  

2ôd2=arf.  

25:17   RW   0x000  
vp8_y2_dequant_dc  

VP8 qpY2DequantDc  

16:8   RW   0x000  
vp8_y1_dequant_ac  

VP8 qpY1DequantAc  

7:0   RW   0x00  
vp8_y1_dequant_dc  

VP8 qpY1DequantDc  

 

 
VEPU_swreg34_vp8  
Address: Operational Base + offset (0x0088)  

  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30   RW   0x0  

vp8_seg_update_en  

VP8 enable for segmentation map update. Map is different from 

previous frame and is written in stream.   

29   RW   0x0  

vp8_seg_en  

VP8 enable for segmentation. Segmentation map is stored in 

BaseVp8SegmentMap.  

28   RW   0x0  
vp8_2st_reffme_en  

VP8 enable for second reference frame.  

27:26   RW   0x0  

vp8_2st_reffme_mvrefidx  

VP8 mvRefIdx for second   

reference frame.  

2ôd0=ipf.  

2ôd1=grf.   

2ôd2=arf.  

25:17   RW   0x000  
vp8_ch_dequant_ac  

VP8 qpChDequantAc  
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Bit  Attr  Reset Value  Description  

16:9   RW   0x00  
vp8_ch_dequant_dc  

VP8 qpChDequantDc  

8:0   RW   0x000  

vp8_y2_dequant_ac  

checkpoint distance  

VP8 qpY2DequantAc  

 

 
VEPU_swreg34  
Address: Operational Base + offset (0x0088)  

checkpoint word error 1 and 2  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
checkp_error3  

checkpoint word error 3  

15:0   RW   0x0000  
checkp_error4  

checkpoint word error 4  

 
 

VEPU_swreg35  
Address: Operational Base + offset (0x008c)  
checkpoint word error 1 and 2  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
checkp_error5  

checkpoint word error 5  

15:0   RW   0x0000  
checkp_error6  

checkpoint word error 6  

 
 
VEPU_swreg35_vp8  

Address: Operational Base + offset (0x008c)  
checkpoint word error 1 and 2  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

vp8_bool_value  

VP8 boolEncValue VP8 Penalty value for second reference frame 

zero -mv [0..255 ]   

 

 
VEPU_swreg36  
Address: Operational Base + offset (0x0090)  

checkpoint delta QP register  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:24   RW   0x0  
checkp_qp_1  

checkpoint delta QP 1  

23:20   RW   0x0  
checkp_qp_2  

checkpoint delta QP 2  

19:16   RW   0x0  
checkp_qp_3  

checkpoint delta QP 3  
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Bit  Attr  Reset Value  Description  

15:12   RW   0x0  
checkp_qp_4  

checkpoint delta QP 4  

11:8   RW   0x0  
checkp_qp_5  

checkpoint delta QP 5  

7:4   RW   0x0  
checkp_qp_6  

checkpoint delta QP 6  

3:0   RW   0x0  
checkp_qp_7  

checkpoint delta QP 7  

 
 

VEPU_swreg36_vp8  
Address: Operational Base + offset (0x0090)  
checkpoint delta QP register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
vp8_2st_reffme_pena  

VP8 Penalty value for second reference frame zero -mv [0..255]  

23:21   RW   0x0  
vp8_dblk_fil_shps  

VP8 Deblocking filter sharpness [0..7]  

20:15   RW   0x00  
vp8_dblk_fil_lev  

VP8 Deblocking filter level [0..63]  

14:13   RW   0x0  

vp8_dct_ptton_cnt  

VP8 DCT partition count.  

2ôd0=1.   

2ôd1=2 [0..1]  

12:8   RW   0x00  
vp8_bool_bits_minus8  

VP8 boolEncValueBitsMinus8 [0..23]  

7:0   RW   0x00  
vp8_bool_range  

VP8 boolEncRange [0..255]  

 
 
VEPU_swreg37  

Address: Operational Base + offset (0x0094)  
rlc control  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:23   RW   0x00  stream_st_offset  

22   RO   0x0  reserved   

21:0   RW   0x000000  rlc_sum  

 
 
VEPU_swreg38  

Address: Operational Base + offset (0x0098)  
mb control register  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  macroblock_count  

15:0   RW   0x0000  mb_count_out  

 
 



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             123  

VEPU_swreg39  

Address: Operational Base + offset (0x009c)  
Base address for next pic  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
next_pic_addr  

Base address for next pic luminance                  

 

 
VEPU_swreg40  
Address: Operational Base + offset (0x00a0)  

Stabilization minimum value   

Bit  Attr  Reset Value  Description  

31:30   RW   0x0  

stab_mode  

Stabilization mode.  

2ôd0=disabled.     

2ôd1=stab only.  

2ôd2=stab+encode           

29:24   RO   0x0  reserved   

23:0   RW   0x000000  

stab_min_value  

Stabilization minimum value   

output. max 253*253*255       

 
 

VEPU_swreg41  
Address: Operational Base + offset (0x00a4)  
 Stabilization motion sum  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
stab_motion_sum  

Stabilization motion sum div8 output. max  53*253*255*1089/8              

 
 
VEPU_swreg42  

Address: Operational Base + offset (0x00a8)  
stab_matrix1 and stab_gmv_hor  

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  
stab_gmv_hor  

Stabilization GMV horizontal output [ -16..16]                 

25:24   RO   0x0  reserved   

23:0   RW   0x000000  
stab_matrix1  

Stabilization matrix 1 (up - left position) output                 

 
 
VEPU_swreg43  

Address: Operational Base + offset (0x00ac)  
stab_matrix2 and stab_gmv_ver  

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  
stab_gmv_ver  

Stabilization GMV vertical output [ -16..16]                 

25:24   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

23:0   RW   0x000000  
stab_matrix2  

Stabilization matrix 2 (up position) output   

 

 
VEPU_swreg44  
Address: Operational Base + offset (0x00b0)  

stab_matrix3  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
stab_matrix3  

Stabilization matrix 3 (up -right position) output                  

 
 

VEPU_swreg45  
Address: Operational Base + offset (0x00b4)  
stab_matrix4  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
stab_matrix4  

Stabilization matrix 4 (left position) output              

 
 
VEPU_swreg46  

Address: Operational Base + offset (0x00b8)  
stab_matrix5  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
stab_matrix5  

Stabilization matrix 5 (GMV position) output              

 

 
VEPU_swreg47  
Address: Operational Base + offset (0x00bc)  

stab_matrix6  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
stab_matrix6  

Stabilization matrix 6 (right position) output                 

 
 

VEPU_swreg48  
Address: Operational Base + offset (0x00c0)  
stab_matrix7  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
stab_matrix7  

Stabilization matrix 7 (down - left position) output                    

 
 
VEPU_swreg49  
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Address: Operational Base + offset (0x00c4)  

stab_matrix8  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
stab_matrix8  

Stabilization matrix 8 (down position) output               

 
 

VEPU_swreg50  
Address: Operational Base + offset (0x00c8)  
stab_matrix9  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
stab_matrix9  

Stabilization matrix 9 (down -  right position) output          

 
 
VEPU_swreg51  

Address: Operational Base + offset (0x00cc)  
cabac_table_addr  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

cabac_table_addr  

Base address for cabac context tables (H264) or probability 

tables (VP8)   

 

 
VEPU_swreg52  
Address: Operational Base + offset (0x00d0)  

 Base address for MV output    

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
mv_out_addr  

 Base address for MV output writing  

 
 
VEPU_swreg53  

Address: Operational Base + offset (0x00d4)  
RGB to YUV conversion coefficien A and B  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

coeffB_RGB2YUV  

RGB to YUV conversion B  

RGB to YUV conversion coefficient B           

15:0   RW   0x0000  
coeffA_RGB2YUV  

RGB to YUV conversion coefficient A           

 

 
VEPU_swreg54  
Address: Operational Base + offset (0x00d8)  

RGB to YUV conversion coefficien C and E  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
coeffE_RGB2YUV  

RGB to YUV conversion coefficient E  
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Bit  Attr  Reset Value  Description  

15:0   RW   0x0000  
coeffC_RGB2YUV  

RGB to YUV conversion coefficient C   

 

 
VEPU_swreg55  
Address: Operational Base + offset (0x00dc)  

RGB mask MSB bit  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:26   RW   0x00  
Bmask_MST  

RGB B-component mask MSB bit position [0..31]   

25:21   RW   0x00  
Gmask_MST  

RGB G-component mask MSB bit position [0..31]   

20:16   RW   0x00  
Rmask_MST  

RGB R-component mask MSB bit position [0..31]              

15:0   RW   0x0000  
coeffF_RGB2YUV  

RGB to YUV conversion coefficien F  

 
 
VEPU_swreg56  

Address: Operational Base + offset (0x00e0)  
intra area control register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
intra_left_mb  

Intra area left mb column (inside area) [0..255]                       

23:16   RW   0x00  
intra_right_mb  

Intra area right mb column (inside area) [0..255]                       

15:8   RW   0x00  
intra_top_mb  

Intra area top mb row (inside  area) [0..255]  

7:0   RW   0x00  
intra_bot_mb  

Intra area bottom mb row (inside area) [0..255]                   

 
 
VEPU_swreg57  

Address: Operational Base + offset (0x00e4)  
CIR intra control reg  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
CIR_first_intra  

CIR first intra mb. 0=disabled [0..65535]                         

15:0   RW   0x0000  
CIR_intra_mbinterval  

CIR intra mb interval. 0=disabled [0..65535]                         

 
 
VEPU_swreg58_vp8  

Address: Operational Base + offset (0x00e8)  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
vp8_1st_dct_pa_addr  

Base address for VP8 1st DCT partition  

 

 
VEPU_swreg58  
Address: Operational Base + offset (0x00e8)  

Intra slice bitmap for slices 0..31  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

intra_slice_bitmap  

Intra slice bitmap for slices 0..31. LSB=slice0. MSB=slice31. 

1=intra.      

 
 
VEPU_swreg59_vp8  

Address: Operational Base + offset (0x00ec)  
  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
vp8_2st_dct_pa_addr  

Base address for VP8 2st DCT partition  

 
 

VEPU_swreg59  
Address: Operational Base + offset (0x00ec)  
 Intra slice bitmap for slices32..63  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

intra_slice_bitmap  

Intra slice bitmap for slices32..63. LSB=slice32.         

MSB=slice63  . 1=intra.          

 
 
VEPU_swreg60  

Address: Operational Base + offset (0x00f0)  
1st ROI area register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
ROI_1st_leftmb  

1st ROI area left mb column (inside area) qp+=Roi1DeltaQp   

23:16   RW   0x00  
ROI_1st_rightmb  

1st ROI area right mb column (outside area) qp -=Roi1DeltaQp    

15:8   RW   0x00  
ROI_1st_topmb  

1st ROI area top mb row  (inside area)                  

7:0   RW   0x00  
ROI_1st_botmb  

1st ROI area bottom mb row (outside area)  

 
 
VEPU_swreg61  

Address: Operational Base + offset (0x00f4)  
Register0061 Abstract  
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Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
ROI_2st_leftmb  

2st ROI area left mb column (inside area) qp+=Roi1DeltaQp   

23:16   RW   0x00  
ROI_2st_rightmb  

2st ROI area top mb row (inside area)                  

15:8   RW   0x00  
ROI_2st_topmb  

2st ROI area right mb column (outside area) qp -=Roi1DeltaQp    

7:0   RW   0x00  
ROI_2st_botmb  

2st ROI area bottom mb row (outside area)  

 
 

VEPU_swreg62  
Address: Operational Base + offset (0x00f8)  
MVC control reg  

Bit  Attr  Reset Value  Description  

31:28   RW   0x0  
mv16x16_favor  

Zero 16x16 MV favor div2.  

27:19   RW   0x000  
penalty_4x4mv  

Penalty for using 4x4 MV.  

18:16   RW   0x0  
mvc_priority_id  

MVC priority_id [0..7]  

15:13   RW   0x0  
mvc_view_id  

MVC view_id [0..7]   

12:10   RW   0x0  
mvc_temporal_id  

MVC temporal_id [0..7]    

9   RW   0x0  

mvc_anchor_pic_flag  

MVC anchor_pic_flag. Specifies that the picture is part of an 

anchor access unit.               

8   RW   0x0  

mvc_inter_view_flag  

MVC inter_view_flag. Specifies that the picture is used for inter -

view prediction.                     

7:4   RW   0x0  
delta_qp_1st  

1st ROI area delta QP. qp = Qp -  Roi1DeltaQp [0..15]  

3:0   RW   0x0  
delta_qp_2st  

2nd ROI area delta QP. qp = Qp -  Roi2DeltaQp [0..15]  

 

 
VEPU_swreg63  
Address: Operational Base + offset (0x00fc)  

Register0063 Abstract  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30   RW   0x0  

flag_tile_4x4  

Tiled 4x4 input mode supported by HW.  

0=not supported.   

1=supported  
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Bit  Attr  Reset Value  Description  

29   RW   0x0  

search_area_h  

HW search area height.  

0=5MB rows.  

1=3MB rows  

28   RW   0x0  

flag_rgb2yuv_cov  

RGB to YUV conversion supported by HW.  

0=not supported.  

1=supported  

27   RW   0x0  

flag_h264_enc  

H.264 encoding supported by HW.  

0=not supported.   

1=supported  

26   RW   0x0  

flag_vp8_enc  

VP8 encoding supported by HW.   

0=not supported.  

1=supported  

25   RW   0x0  

flag_jpeg_enc  

JPEG encoding supported by HW.  

0=not supported.   

1=supported  

24:16   RO   0x0  reserved   

15:12   RW   0x0  

bus_width  

Bus width of HW.  

4ôd0=32b.  

4ôd1=64b.   

4ôd2=128b  

11:0   RO   0x780  
MAX_VID_WIDTH  

Field0000 Description  

 
 

VEPU_swreg64  
Address: Operational Base + offset (0x0100)  
JPEG luma quantization 1  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua1  

JPEG luma quantization 1  

 

 
VEPU_swreg64_vp8  
Address: Operational Base + offset (0x0100)  

  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:12   RW   0x000  
vp8_intra16_mode1  

VP8 intra 16x16 mode 1 penalty  

11:0   RW   0x000  
vp8_intra16_mode0  

VP8 intra 16x16 mode 0 penalty  
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VEPU_swreg65_vp8  
Address: Operational Base + offset (0x0104)  

  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:12   RW   0x000  
vp8_intra16_mode3  

VP8 intra 16x16 mode 3 penalty  

11:0   RW   0x000  
vp8_intra16_mode2  

VP8 intra 16x16 mode 2 penalty  

 

 
VEPU_swreg65  
Address: Operational Base + offset (0x0104)  

JPEG luma quantization 2  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua2  

JPEG luma quantization 2  

 
 

VEPU_swreg66_vp8  
Address: Operational Base + offset (0x0108)  
  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:12   RW   0x000  
vp8_intra4_mode1  

VP8 intra 4x4 mode 1 penalty  

11:0   RW   0x000  
vp8_intra4_mode0  

VP8 intra 4x4 mode 0 penalty  

 
 
VEPU_swreg66  

Address: Operational Base + offset (0x0108)  
JPEG luma quantization 3  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua3  

JPEG luma quantization 3  

 

 
VEPU_swreg67_vp8  
Address: Operational Base + offset (0x010c)  

  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:12   RW   0x000  
vp8_intra4_mode3  

VP8 intra 4x4 mode 3 penalty  

11:0   RW   0x000  
vp8_intra4_mode2  

VP8 intra 4x4 mode 2 penalty  

 

 



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             131  

VEPU_swreg67  

Address: Operational Base + offset (0x010c)  
JPEG luma quantization 4  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua4  

JPEG luma quantization 4  

 

 
VEPU_swreg68_vp8  
Address: Operational Base + offset (0x0110)  

  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:12   RW   0x000  
vp8_intra4_mode5  

VP8 intra 4x4 mode 5 penalty  

11:0   RW   0x000  
vp8_intra4_mode4  

VP8 intra 4x4 mode 4 penalty  

 
 

VEPU_swreg68  
Address: Operational Base + offset (0x0110)  

JPEG luma quantization 5  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua5  

JPEG luma quantization 5  

 
 
VEPU_swreg69_vp8  

Address: Operational Base + offset (0x0114)  
  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:12   RW   0x000  
vp8_intra4_mode7  

VP8 intra 4x4 mode 7 penalty  

11:0   RW   0x000  
vp8_intra4_mode6  

VP8 intra 4x4 mode 6 penalty  

 
 
VEPU_swreg69  

Address: Operational Base + offset (0x0114)  
JPEG luma quantization 6  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

jpeg_lum_qua6  

JPEG luma quantization 6  

JPEG luma quantization 6  

 
 

VEPU_swreg70_vp8  
Address: Operational Base + offset (0x0118)  
  



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             132  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:12   RW   0x000  
vp8_intra4_mode9  

VP8 intra 4x4 mode 9 penalty  

11:0   RW   0x000  
vp8_intra4_mode8  

VP8 intra 4x4 mode 8 penalty  

 
 
VEPU_swreg70  

Address: Operational Base + offset (0x0118)  
JPEG luma quantization 7  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua7  

JPEG luma quantization 7  

 
 

VEPU_swreg71_vp8  
Address: Operational Base + offset (0x011c)  
JPEG luma quantization 7  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

vp8_seg_addr  

Base address for VP8  segmentation map, segmentId 2 -bits  /  

macroblock  

 
 
VEPU_swreg71  

Address: Operational Base + offset (0x011c)  
JPEG luma quantization 8  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua8  

JPEG luma quantization 8  

 
 

VEPU_swreg72  
Address: Operational Base + offset (0x0120)  
JPEG luma quantization 9  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua9  

JPEG luma quantization 9  

 

 
VEPU_swreg72_vp8  
Address: Operational Base + offset (0x0120)  

  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg1_y1_round_dc  

VP8 segment1 qpY1RoundDc  

22:14   RW   0x000  
vp8_seg1_y1_zbin_dc  

VP8 segment1 qpY1ZbinDc  
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Bit  Attr  Reset Value  Description  

13:0   RW   0x0000  
vp8_seg1_y1_quant_dc  

VP8 segment1 qpY1QuantDc  

 

 
VEPU_swreg73  
Address: Operational Base + offset (0x0124)  

Register0073 Abstract  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

jpeg_lum_qua10  

JPEG luma quantization 10  

JPEG luma quantization 10  

 
 
VEPU_swreg73_vp8  

Address: Operational Base + offset (0x0124)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg1_y1_round_ac  

VP8 segment1 qpY1RoundAc  

22:14   RW   0x000  
vp8_seg1_y1_zbin_ac  

VP8 segment1 qpY1ZbinAc  

13:0   RW   0x0000  
vp8_seg1_y1_quant_ac  

VP8 segment1 qpY1QuantAc  

 
 
VEPU_swreg74_vp8  

Address: Operational Base + offset (0x0128)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg1_y2_round_dc  

VP8 segment1 qpY2RoundDc  

22:14   RW   0x000  
vp8_seg1_y2_zbin_dc  

VP8 segment1 qpY2ZbinDc  

13:0   RW   0x0000  
vp8_seg1_y2_quant_dc  

VP8 segment1 qpY2QuantDc   

 
 

VEPU_swreg74  
Address: Operational Base + offset (0x0128)  
JPEG luma quantization 11  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua11  

JPEG luma quantization 11  

 

 
VEPU_swreg75  
Address: Operational Base + offset (0x012c)  
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JPEG luma quantization 12  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RW   0x0  
jpeg_lum_qua12  

JPEG luma quantization 12  

 
 
VEPU_swreg75_vp8  

Address: Operational Base + offset (0x012c)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg1_y1_round_ac  

VP8 segment1 qpY2RoundAc  

22:14   RW   0x000  
vp8_seg1_y2_zbin_ac  

VP8 segment1 qpY2ZbinAc  

13:0   RW   0x0000  
vp8_seg1_y2_quant_ac  

VP8 segment1 qpY2QuantAc   

 
 

VEPU_swreg76_vp8  
Address: Operational Base + offset (0x0130)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg1_ch_round_dc  

VP8 segment1 qpchRoundDc  

22:14   RW   0x000  
vp8_seg1_ch_zbin_dc  

VP8 segment1 qpchZbinDc  

13:0   RW   0x0000  
vp8_seg1_ch_quant_dc  

VP8 segment1 qpchQuantDc   

 
 

VEPU_swreg76  
Address: Operational Base + offset (0x0130)  

JPEG luma quantization 13  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua13  

JPEG luma quantization 13  

 
 
VEPU_swreg77_vp8  

Address: Operational Base + offset (0x0134)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg1_ch_round_ac  

VP8 segment1 qpchRoundAc  

22:14   RW   0x000  
vp8_seg1_ch_zbin_ac  

VP8 segment1 qpchZbinAc  
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Bit  Attr  Reset Value  Description  

13:0   RW   0x0000  
vp8_seg1_ch_quant_ac  

VP8 segment1 qpchQuantAc   

 

 
VEPU_swreg77  
Address: Operational Base + offset (0x0134)  

JPEG luma quantization 14  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua14  

JPEG luma quantization 14  

 
 
VEPU_swreg78_vp8  

Address: Operational Base + offset (0x0138)  
  

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   

25:17   RW   0x000  
vp8_seg1_y2_dequant_dc  

VP8 segment1 qpY2DequantDc   

16:8   RW   0x000  
vp8_seg1_y1_dequant_ac  

VP8 segment1 qpY1DequantAc  

7:0   RW   0x00  
vp8_seg1_y1_dequant_dc  

VP8 segment1 qpY1DequantDc  

 
 
VEPU_swreg78  

Address: Operational Base + offset (0x0138)  
JPEG luma quantization 15  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua15  

JPEG luma quantization 15  

 

 
VEPU_swreg79  
Address: Operational Base + offset (0x013c)  

JPEG luma quantization 16  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_lum_qua16  

JPEG luma quantization 16  

 
 
VEPU_swreg79_vp8  

Address: Operational Base + offset (0x013c)  
  

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  
vp8_seg1_fil_lev  

VP8 segment1 filter level  

25:17   RW   0x000  
vp8_seg1_ch_dequant_ac  

VP8 segment1 qpChDequantAc   
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Bit  Attr  Reset Value  Description  

16:9   RW   0x00  
vp8_seg1_ch_dequant_dc  

VP8 segment1 qpChDequantDc  

8:0   RW   0x000  
vp8_seg1_y2_dequant_ac  

VP8 segment1 qpY2DequantAc   

 

 
VEPU_swreg80_vp8  
Address: Operational Base + offset (0x0140)  

  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg2_y1_round_dc  

VP8 segment2 qpY1RoundDc  

22:14   RW   0x000  
vp8_seg2_y1_zbin_dc  

VP8 segment2 qpY1ZbinDc  

13:0   RW   0x0000  
vp8_seg2_y1_quant_dc  

VP8 segment2 qpY1QuantDc  

 

 
VEPU_swreg80  
Address: Operational Base + offset (0x0140)  

JPEG chroma quantization 1  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua1  

JPEG chroma quantization 1  

 
 
VEPU_swreg81  

Address: Operational Base + offset (0x0144)  
JPEG chroma quantization 2  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua2  

JPEG chroma quantization 2  

 

 
VEPU_swreg81_vp8  
Address: Operational Base + offset (0x0144)  

  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg2_y1_round_ac  

VP8 segment2 qpY1RoundAc  

22:14   RW   0x000  
vp8_seg2_y1_zbin_ac  

VP8 segment2 qpY1ZbinAc  

13:0   RW   0x0000  
vp8_seg2_y1_quant_ac  

VP8 segment2 qpY1QuantAc  

 

 
VEPU_swreg82_vp8  
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Address: Operational Base + offset (0x0148)  

  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg2_y2_round_dc  

VP8 segment2 qpY2RoundDc  

22:14   RW   0x000  
vp8_seg2_y2_zbin_dc  

VP8 segment2 qpY2ZbinDc  

13:0   RW   0x0000  
vp8_seg2_y2_quant_dc  

VP8 segment2 qpY2QuantDc   

 
 
VEPU_swreg82  

Address: Operational Base + offset (0x0148)  
JPEG chroma quantization 3  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua3  

JPEG chroma quantization 3  

 
 

VEPU_swreg83  
Address: Operational Base + offset (0x014c)  
JPEG chroma quantization 4  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua4  

JPEG chroma quantization 4  

 

 
VEPU_swreg83_vp8  

Address: Operational Base + offset (0x014c)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg2_y1_round_ac  

VP8 segment2 qpY2RoundAc  

22:14   RW   0x000  
vp8_seg2_y2_zbin_ac  

VP8 segment2 qpY2ZbinAc  

13:0   RW   0x0000  
vp8_seg2_y2_quant_ac  

VP8 segment2 qpY2QuantAc   

 
 
VEPU_swreg84_vp8  

Address: Operational Base + offset (0x0150)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg2_ch_round_dc  

VP8 segment2 qpchRoundDc  

22:14   RW   0x000  
vp8_seg2_ch_zbin_dc  

 VP8 segment2 qpchZbinDc  
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Bit  Attr  Reset Value  Description  

13:0   RW   0x0000  
vp8_seg2_ch_quant_dc  

VP8 segment2 qpchQuantDc   

 

 
VEPU_swreg84  
Address: Operational Base + offset (0x0150)  

JPEG chroma quantization 5  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua5  

JPEG chroma quantization 5  

 
 
VEPU_swreg85  

Address: Operational Base + offset (0x0154)  
JPEG chroma quantization 6  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua6  

JPEG chroma quantization 6  

 
 

VEPU_swreg85_vp8  
Address: Operational Base + offset (0x0154)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg2_ch_round_ac  

VP8 segment2 qpchRoundAc  

22:14   RW   0x000  
vp8_seg2_ch_zbin_ac  

VP8 segment2 qpchZbinAc  

13:0   RW   0x0000  
vp8_seg2_ch_quant_ac  

VP8 segment2 qpchQuantAc   

 

 
VEPU_swreg86_vp8  
Address: Operational Base + offset (0x0158)  

  

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   

25:17   RW   0x000  
vp8_seg2_y2_dequant_dc  

VP8 segment2 qpY2DequantDc   

16:8   RW   0x000  
vp8_seg2_y1_dequant_ac  

VP8 segment2 qpY1DequantAc  

7:0   RW   0x00  
vp8_seg2_y1_dequant_dc  

VP8 segment2 qpY2DequantDc  

 

 
VEPU_swreg86  
Address: Operational Base + offset (0x0158)  

JPEG chroma quantization 7  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua7  

JPEG chroma quantization 7  

 

 
VEPU_swreg87  
Address: Operational Base + offset (0x015c)  

JPEG chroma quantization 8  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua8  

JPEG chroma quantization 8  

 
 
VEPU_swreg87_vp8  

Address: Operational Base + offset (0x015c)  
  

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  
vp8_seg2_fil_lev  

VP8 segment2 filter level  

25:17   RW   0x000  
vp8_seg2_ch_dequant_ac  

VP8 segment2 qpChDequantAc   

16:9   RW   0x00  
vp8_seg2_ch_dequant_dc  

VP8 segment2 qpChDequantDc  

8:0   RW   0x000  
vp8_seg2_y2_dequant_ac  

VP8 segment2qpY2DequantAc   

 
 
VEPU_swreg88_vp8  

Address: Operational Base + offset (0x0160)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg3_y1_round_dc  

VP8 segment3 qpY1RoundDc  

22:14   RW   0x000  
vp8_seg3_y1_zbin_dc  

VP8 segment3 qpY1ZbinDc  

13:0   RW   0x0000  
vp8_seg3_y1_quant_dc  

VP8 segment3 qpY1QuantDc  

 

 
VEPU_swreg88  

Address: Operational Base + offset (0x0160)  
JPEG chroma quantization 9  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua9  

JPEG chroma quantization 9  

 
 

VEPU_swreg89_vp8  
Address: Operational Base + offset (0x0164)  
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Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg3_y1_round_ac  

VP8 segment3 qpY1RoundAc  

22:14   RW   0x000  
vp8_seg3_y1_zbin_ac  

VP8 segment3 qpY1ZbinAc  

13:0   RW   0x0000  
vp8_seg3_y1_quant_ac  

VP8 segment3 qpY1QuantAc  

 

 
VEPU_swreg89  
Address: Operational Base + offset (0x0164)  

JPEG chroma quantization 10  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua10  

JPEG chroma quantization 10  

 
 
VEPU_swreg90_vp8  

Address: Operational Base + offset (0x0168)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg3_y2_round_dc  

VP8 segment3 qpY2RoundDc  

22:14   RW   0x000  
vp8_seg3_y2_zbin_dc  

VP8 segment3 qpY2ZbinDc  

13:0   RW   0x0000  
vp8_seg3_y2_quant_dc  

VP8 segment3 qpY2QuantDc   

 

 
VEPU_swreg90  

Address: Operational Base + offset (0x0168)  
JPEG chroma quantization 11  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua11  

JPEG chroma quantization 11  

 
 

VEPU_swreg91_vp8  
Address: Operational Base + offset (0x016c)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg3_y1_round_ac  

VP8 segment3 qpY2RoundAc  

22:14   RW   0x000  
vp8_seg3_y2_zbin_ac  

VP8 segment3 qpY2ZbinAc  
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Bit  Attr  Reset Value  Description  

13:0   RW   0x0000  
vp8_seg3_y2_quant_ac  

VP8 segment3 qpY2QuantAc   

 

 
VEPU_swreg91  
Address: Operational Base + offset (0x016c)  

JPEG chroma quantization 12  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua12  

JPEG chroma quantization 12  

 
 
VEPU_swreg92_vp8  

Address: Operational Base + offset (0x0170)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg3_ch_round_dc  

VP8 segment3 qpchRoundDc  

22:14   RW   0x000  
vp8_seg3_ch_zbin_dc  

VP8 segment3 qpchZbinDc  

13:0   RW   0x0000  
vp8_seg3_ch_quant_dc  

VP8 segment3 qpchQuantDc   

 
 
VEPU_swreg92  

Address: Operational Base + offset (0x0170)  
JPEG chroma quantization 13  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua13  

JPEG chroma quantization 13  

 

 
VEPU_swreg93_vp8  
Address: Operational Base + offset (0x0174)  

  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:23   RW   0x00  
vp8_seg3_ch_round_ac  

VP8 segment3 qpchRoundAc  

22:14   RW   0x000  
vp8_seg3_ch_zbin_ac  

VP8 segment3 qpchZbinAc  

13:0   RW   0x0000  
vp8_seg3_ch_quant_ac  

VP8 segment3 qpchQuantAc   

 

 
VEPU_swreg93  
Address: Operational Base + offset (0x0174)  

JPEG chroma quantization 14  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua14  

JPEG chroma quantization 14  

 

 
VEPU_swreg94_vp8  
Address: Operational Base + offset (0x0178)  

  

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   

25:17   RW   0x000  
vp8_seg3_y2_dequant_dc  

VP8 segment3 qpY2DequantDc   

16:8   RW   0x000  
vp8_seg3_y1_dequant_ac  

VP8 segment3 qpY1DequantAc  

7:0   RW   0x00  
vp8_seg3_y1_dequant_dc  

VP8 segment3 qpY2DequantDc  

 

 
VEPU_swreg94  
Address: Operational Base + offset (0x0178)  

JPEG chroma quantization 15  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua15  

JPEG chroma quantization 15  

 
 
VEPU_swreg95_vp8  

Address: Operational Base + offset (0x017c)  
  

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  
vp8_seg3_fil_lev  

VP8 segment3 filter level  

25:17   RW   0x000  
vp8_seg3_ch_dequant_ac  

VP8 segment3 qpChDequantAc   

16:9   RW   0x00  
vp8_seg3_ch_dequant_dc  

VP8 segment3 qpChDequantDc  

8:0   RW   0x000  
vp8_seg3_y2_dequant_ac  

VP8 segment3qp  Y2DequantAc   

 
 

VEPU_swreg95  
Address: Operational Base + offset (0x017c)  
JPEG chroma quantization 16  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
jpeg_chrom_qua16  

JPEG chroma quantization 16  

 

 
VEPU_swreg96  
Address: Operational Base + offset (0x0180)  
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DMV 4p/1p penalty values 0-3  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values 0 -3  

 
 
VEPU_swreg97  

Address: Operational Base + offset (0x0184)  
DMV 4p/1p penalty values 4-7  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values 4 -7  

 
 

VEPU_swreg98  
Address: Operational Base + offset (0x0188)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg99  
Address: Operational Base + offset (0x018c)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg100  
Address: Operational Base + offset (0x0190)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg101  
Address: Operational Base + offset (0x0194)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg102  

Address: Operational Base + offset (0x0198)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  
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VEPU_swreg103  
Address: Operational Base + offset (0x019c)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg104  
Address: Operational Base + offset (0x01a0)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg105  
Address: Operational Base + offset (0x01a4)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg106  

Address: Operational Base + offset (0x01a8)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg107  
Address: Operational Base + offset (0x01ac)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg108  

Address: Operational Base + offset (0x01b0)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg109  
Address: Operational Base + offset (0x01b4)  
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DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg110  

Address: Operational Base + offset (0x01b8)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg111  
Address: Operational Base + offset (0x01bc)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg112  
Address: Operational Base + offset (0x01c0)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg113  
Address: Operational Base + offset (0x01c4)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg114  
Address: Operational Base + offset (0x01c8)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg115  

Address: Operational Base + offset (0x01cc)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  
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VEPU_swreg116  
Address: Operational Base + offset (0x01d0)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg117  
Address: Operational Base + offset (0x01d4)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg118  
Address: Operational Base + offset (0x01d8)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg119  

Address: Operational Base + offset (0x01dc)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg120  
Address: Operational Base + offset (0x01e0)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg121  

Address: Operational Base + offset (0x01e4)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg122  
Address: Operational Base + offset (0x01e8)  
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DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg123  

Address: Operational Base + offset (0x01ec)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg124  
Address: Operational Base + offset (0x01f0)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg125  
Address: Operational Base + offset (0x01f4)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg126  
Address: Operational Base + offset (0x01f8)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg127  
Address: Operational Base + offset (0x01fc)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg128  

Address: Operational Base + offset (0x0200)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  
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VEPU_swreg129  
Address: Operational Base + offset (0x0204)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg130  
Address: Operational Base + offset (0x0208)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg131  
Address: Operational Base + offset (0x020c)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg132  

Address: Operational Base + offset (0x0210)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg133  
Address: Operational Base + offset (0x0214)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg134  

Address: Operational Base + offset (0x0218)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg135  
Address: Operational Base + offset (0x021c)  
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DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg136  

Address: Operational Base + offset (0x0220)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg137  
Address: Operational Base + offset (0x0224)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg138  
Address: Operational Base + offset (0x0228)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg139  
Address: Operational Base + offset (0x022c)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg140  
Address: Operational Base + offset (0x0230)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg141  

Address: Operational Base + offset (0x0234)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  
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VEPU_swreg142  
Address: Operational Base + offset (0x0238)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg143  
Address: Operational Base + offset (0x023c)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg144  
Address: Operational Base + offset (0x0240)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg145  

Address: Operational Base + offset (0x0244)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg146  
Address: Operational Base + offset (0x0248)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg147  

Address: Operational Base + offset (0x024c)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg148  
Address: Operational Base + offset (0x0250)  
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DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg149  

Address: Operational Base + offset (0x0254)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg150  
Address: Operational Base + offset (0x0258)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg151  
Address: Operational Base + offset (0x025c)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg152  
Address: Operational Base + offset (0x0260)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg153  
Address: Operational Base + offset (0x0264)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg154  

Address: Operational Base + offset (0x0268)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  
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VEPU_swreg155  
Address: Operational Base + offset (0x026c)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 

VEPU_swreg156  
Address: Operational Base + offset (0x0270)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg157  
Address: Operational Base + offset (0x0274)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 
 
VEPU_swreg158  

Address: Operational Base + offset (0x0278)  
DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values  

 

 
VEPU_swreg159  
Address: Operational Base + offset (0x027c)  

DMV 4p/1p penalty values  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
DMV_4p_1p_penalty  

DMV 4p/1p penalty values 124 -127  

 
 
VEPU_swreg160  

Address: Operational Base + offset (0x0280)  
vp8 control  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:12   RW   0x000  
vp8_coeff_dmv_penalty  

VP8 coeff for dmv penalty for  intra/inter selection              

11:0   RW   0x000  
vp8_inter_type  

VP8 bit cost of inter type  
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VEPU_swreg161  
Address: Operational Base + offset (0x0284)  
VP8 bit cost of golden ref frame  

Bit  Attr  Reset Value  Description  

31:12   RO   0x0  reserved   

11:0   RW   0x000  
vp8_ref_frame  

VP8 bit cost of golden ref frame  

 
 
VEPU_swreg162  

Address: Operational Base + offset (0x0288)  
vp8 loop filter delta registers  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:21   RW   0x00  
vp8_loopfilter_altref  

VP8 loop filter delta for alt ref  

20:14   RW   0x00  
vp8_loopfilter_goldenref  

VP8 loop filter delta for golden ref  

13:7   RW   0x00  
vp8_loopfilter_lastref  

VP8 loop filter delta for last ref   

6:0   RW   0x00  
vp8_loopfilter_intra  

VP8 loop filter delta for intra mb  

 

 
VEPU_swreg163  
Address: Operational Base + offset (0x028c)  

vp8 loop filter delta register  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:21   RW   0x00  
vp8_loopfilter_splitmv  

VP8 loop filter delta for SPLITMV  

20:14   RW   0x00  
vp8_loopfilter_newmv  

VP8 loop filter delta for NEWMV   

13:7   RW   0x00  
vp8_loopfilter_zeromv  

VP8 loop filter delta for ZEROMV   

6:0   RW   0x00  
vp8_loopfilter_bpred  

VP8 loop filter delta for BPRED  

 

2.4.9  VDPU Register Summary   

Name  Offset  Size  
Reset 

Value  
Description  

VDPU_SWREG0  0x0000  W  0x 67313688   ID register(read only)  

VDPU_SWREG1  0x0004  W  0x00000000  interrupt register decoder  

VDPU_SWREG2  0x0008  W  0x01000400  
device configuration register 

decoder  

VDPU_SWREG3  0x000c  W  0x00000001  
Device control register 

0(decmode, picture type etc)  
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Name  Offset  Size  
Reset 

Value  
Description  

VDPU_SWREG4_H264  0x0010  W  0x00000000  
decoder control register 1(picture 

parameters)  

VDPU_SWREG4  0x0010  W  0x00000000  
decoder control register 1(picture 

parameters)  

VDPU_SWREG5  0x0014  W  0x00000000  
decoder control register2 (stream 

decoding table selects)  

VDPU_SWREG5_H264  0x0014  W  0x00000000  
decoder control register2 (stream 

decoding table selects)  

VDPU_SWREG5_VP8  0x0014  W  0x00000000  
decoder control register2 (stream 

decoding table selects)  

VDPU_SWREG6  0x0018  W  0x00000000  
decoder control register 3( stream 

buffer information)  

VDPU_SWREG7  0x001c  W  0x00000000  
decoder control register 4(H264, 

VC-1 control )  

VDPU_SWREG7_VP8  0x001c  W  0x00000000  
decoder control register 4(H264, 

VC-1 control )  

VDPU_SWREG8  0x0020  W  0x00000000  
decoder control register 5(H264, 

VC-1 and RV control)  

VDPU_SWREG8_VP8  0x0020  W  0x00000000  
decoder control register 5(H264, 

VC-1 and RV control)  

VDPU_SWREG9  0x0024  W  0x00000000  decoder control register 6  

VDPU_SWREG9_VP8  0x0024  W  0x00000000  decoder control register 6  

VDPU_SREG10_H264_RLC  0x0028  W  0x00000000  
Base address for differential 

motion vector base address  

VDPU_SREG10_H264  0x0028  W  0x00000000  
Base address for differential 

motion vector base address  

VDPU_SREG10_VP8  0x0028  W  0x00000000  
Base address for differential 

motion vector base address  

VDPU_SWREG11_H264_R

LC  
0x002c  W  0x00000000  decoder control register 7  

VDPU_SWREG11_H264  0x002c  W  0x00000000  decoder control register 7  

VDPU_SWREG11_VP8  0x002c  W  0x00000000    

VDPU_SWREG12  0x0030  W  0x00000000  
Base address for RLC data (RLC) / 

stream start address/decoded  

VDPU_SWREG13  0x0034  W  0x00000000  
Base address for decoded picture 

/ base address for JPEG  deco  

VDPU_SWREG14  0x0038  W  0x00000000  
Base address for reference picture 

index 0 /   base address for J  

VDPU_SWREG14_VP8  0x0038  W  0x00000000  
Base address for reference picture 

index 0 /   base address for J  

VDPU_SWREG15_JPEG_R

OI  
0x003c  W  0x00000000  JPEG roi control  

VDPU_SWREG15  0x003c  W  0x00000000  
Base address for reference picture 

index 1 / JPEG control  
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Name  Offset  Size  
Reset 

Value  
Description  

VDPU_SWREG15_VP8  0x003c  W  0x00000000  
Base address for reference picture 

index 1 / JPEG control  

VDPU_SWREG16  0x0040  W  0x00000000  
base address for reference picture 

index 2 / List of VLC code len  

VDPU_SWREG17  0x0044  W  0x00000000  
Base address for reference picture 

index 3 / List of VLC code  le  

VDPU_SWREG18  0x0048  W  0x00000000  
Base address for reference picture 

index 4 /   VC1 control /  MPE  

VDPU_SWREG18_VP8  0x0048  W  0x00000000  
Base address for reference picture 

index 4 /   VC1 control /  MPE  

VDPU_SWREG19  0x004c  W  0x00000000  
Base address for reference picture 

index 5   

VDPU_SWREG19_VP8  0x004c  W  0x00000000  
Base address for reference picture 

index 5  

VDPU_SWREG20  0x0050  W  0x00000000  
Base address for reference picture 

index 6  

VDPU_SWREG21  0x0054  W  0x00000000  
Base address for reference picture 

index 7  

VDPU_SWREG22  0x0058  W  0x00000000  
Base address for reference picture 

index 8  

VDPU_SWREG22_VP8  0x0058  W  0x00000000  
Base address for reference picture 

index 8  

VDPU_SWREG23  0x005c  W  0x00000000  
Base address for reference picture 

index 9  

VDPU_SWREG23_VP8  0x005c  W  0x00000000  
Base address for reference picture 

index 9  

VDPU_SWREG24  0x0060  W  0x00000000  
Base address for reference picture 

index 10  

VDPU_SWREG24_VP8  0x0060  W  0x00000000  
Base address for reference picture 

index 10  

VDPU_SWREG25_VP8  0x0064  W  0x00000000  
Base address for reference picture 

index 10  

VDPU_SWREG25  0x0064  W  0x00000000  
Base address for reference picture 

index 11  

VDPU_SWREG26_VP8  0x0068  W  0x00000000  
Base address for reference picture 

index 10  

VDPU_SWREG26  0x0068  W  0x00000000  
 Base address for reference 

picture index 12  

VDPU_SWREG27_VP8  0x006c  W  0x00000000  
Base address for reference picture 

index 13   

VDPU_SWREG27  0x006c  W  0x00000000  
Base address for reference picture 

index 13   

VDPU_SWREG28_VP8  0x0070  W  0x00000000  
Base address for reference picture 

index 10  
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Name  Offset  Size  
Reset 

Value  
Description  

VDPU_SWREG28  0x0070  W  0x00000000  
Base address for reference picture 

index14  

VDPU_SWREG29_VP8  0x0074  W  0x00000000  
Base address for reference picture 

index 10  

VDPU_SWREG29  0x0074  W  0x00000000  
Base address for reference picture 

index15  

VDPU_SWREG30  0x0078  W  0x00000000  
 Reference picture numbers for 

index 0 and 1 (H264 VLC  

VDPU_SWREG30_VP8  0x0078  W  0x00000000  
 Reference picture numbers for 

index 0 and 1 (H264 VLC  

VDPU_SWREG31  0x007c  W  0x00000000  
 Reference picture numbers for 

index 2 and 3 (H264 VLC) /  

VDPU_SWREG31_VP8  0x007c  W  0x00000000  
 Reference picture numbers for 

index 2 and 3 (H264 VLC) /  

VDPU_SWREG32  0x0080  W  0x00000000  
Reference picture numbers for 

index 4 and 5 (H264 VLC)  

VDPU_SWREG32_VP8  0x0080  W  0x00000000  
Reference picture numbers for 

index 4 and 5 (H264 VLC)  

VDPU_SWREG33  0x0084  W  0x00000000  
 Reference picture numbers for 

index 6 and 7 (H264 VLC)   

VDPU_SWREG33_VP8  0x0084  W  0x00000000  
 Reference picture numbers for 

index 6 and 7 (H264 VLC)   

VDPU_SWREG34  0x0088  W  0x00000000  
 Reference picture numbers for 

index 8 and 9 (H264 VLC)   

VDPU_SWREG34_VP8  0x0088  W  0x00000000  
 Reference picture numbers for 

index 8 and 9 (H264 VLC)   

VDPU_SWREG35_JPEG_R

OI  
0x008c  W  0x00000000  JPEG roi offest/dc base address  

VDPU_SWREG35  0x008c  W  0x00000000  
 Reference picture numbers for 

index 10 and 11 (H264 VLC)   

VDPU_SWREG35_VP8  0x008c  W  0x00000000  
 Reference picture numbers for 

index 10 and 11 (H264 VLC)   

VDPU_SWREG36  0x0090  W  0x00000000  
 Reference picture numbers for 

index 12 and 13 (H264 VLC )   

VDPU_SWREG36_JPEG_R

OI  
0x0090  W  0x00000000  JPEG roi offset/dc length  

VDPU_SWREG36_VP8  0x0090  W  0x00000000  
 Reference picture numbers for 

index 12 and 13 (H264 VLC)   

VDPU_SWREG37_VP8  0x0094  W  0x00000000  
 Reference picture numbers for 

index 12 and 13 (H264 VLC)   

VDPU_SWREG37  0x0094  W  0x00000000  
 Reference picture numbers for 

index 14 and 15 (H264 VLC)  

VDPU_SWREG38  0x0098  W  0x00000000  
 Reference picture long term flags 

(H264 VLC) / VPx prediction filt  
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Name  Offset  Size  
Reset 

Value  
Description  

VDPU_SWREG38_H264  0x0098  W  0x00000000  
 Reference picture numbers for 

index 12 and 13 (H264 VLC)   

VDPU_SWREG39  0x009c  W  0x00000000  

 Reference picture valid flags 

(H264 VLC) /VPx prediction filter 

ta  

VDPU_SWREG39_H264  0x009c  W  0x00000000  
 Reference picture numbers for 

index 12 and 13 (H264 VLC)   

VDPU_SWREG40  0x00a0  W  0x00000000  
Base address for standard 

dependent tables  

VDPU_SWREG41  0x00a4  W  0x00000000  
Base address for direct mode 

motion vectors  

VDPU_SWREG42_VP8  0x00a8  W  0x00000000    

VDPU_SWREG42  0x00a8  W  0x00000000  
bi_dir initial ref pic list register (0 -

2)  

VDPU_SWREG43_VP8  0x00ac  W  0x00000000    

VDPU_SWREG43  0x00ac  W  0x00000000  
 bi -dir initial ref pic list register 

(3 -5)  

VDPU_SWREG44_VP8  0x00b0  W  0x00000000    

VDPU_SWREG44  0x00b0  W  0x00000000  
bi -dir initial ref pic list register (6 -

8)  

VDPU_SWREG45_VP8  0x00b4  W  0x00000000    

VDPU_SWREG45  0x00b4  W  0x00000000  
bi -dir initial ref pic list register (9 -  

11)  

VDPU_SWREG46  0x00b8  W  0x00000000  

bi -dir initial ref pic list register 

(12 -  14) /  VP7,VP8 quantization 

v  

VDPU_SWREG46_VP8  0x00b8  W  0x00000000  

bi -dir initial ref pic list register 

(12 -  14) /  VP7,VP8 quantization 

v  

VDPU_SWREG47  0x00bc  W  0x00000000  
bi -dir and P fwd initial ref pic list 

register (15 and P 0 -3) /  VP7,V  

VDPU_SWREG47_VP8  0x00bc  W  0x00000000  
bi -dir and P fwd initial ref pic list 

register (15 and P 0 -3) /  VP7,V  

VDPU_SWREG48  0x00c0  W  0x00000000   Error concealment register  

VDPU_SWREG49  0x00c4  W  0x00000000  
Prediction filter tap register for 

H264, MPEG4, VC1  

VDPU_SWREG50  0x00c8  W  0xfbb56f80  
Synthesis configuration register 

decoder 0 (read only)  

VDPU_SWREG51  0x00cc  W  0x00000000  
Reference picture buffer control 

register  

VDPU_SWREG52  0x00d0  W  0x00000000  
Reference picture buffer 

information register 1 (read only)  

VDPU_SW REG53  0x00d4  W  0x00000000  
Reference picture buffer 

information register 2 (read only)  
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Name  Offset  Size  
Reset 

Value  
Description  

VDPU_SWREG54  0x00d8  W  0xe5da0000  
Synthesis configuration register 

decoder 1 (read only)   

VDPU_SWREG55  0x00dc  W  0x00000000  
Reference picture buffer 2 / 

Advanced prefetch control register  

VDPU_SWREG56  0x00e0  W  0x00000000  
Reference buffer information 

register 3 (read only)  

VDPU_SWREG57_INTRA_I

NTER  
0x00e4  W  0x00000000  

intra_dll3t,intra_dblspeed,inter_d

blspeed,stream_len_hi  

VDPU_SWREG57  0x00e4  W  0x00000000  
intra_dll3t,intra_dblspeed,inter_d

blspeed,stream_len_hi  

VDPU_SWREG58  0x00e8  W  0x00000000  
Decoder debug register 0 (read 

only)   

VDPU_SWREG59  0x00ec  W  0x00000000  
H264 Chrominance 8 pixel 

interleaved data base  

VDPU_SWREG60  0x00f0  W  0x00000000  Interrupt register post -processor  

VDPU_SWREG61  0x00f4  W  0x01010100  
Device configuration register 

post -processor  

VDPU_SWREG62  0x00f8  W  0x00000000  Deinterlace control register  

VDPU_SWREG63  0x00fc  W  0x00000000  
base address for reading post -

processing input picture  uminan  

VDPU_SWREG64  0x0100  W  0x00000000  
Base address for reading post -

processing input picture Cb/Ch  

VDPU_SWREG65  0x0104  W  0x00000000  
 Base address for reading post -

processing input picture Cr  

VDPU_SWREG66  0x0108  W  0x00000000  
Base address for writing post -

processed picture luminance/RGB  

VDPU_SWREG67  0x010c  W  0x00000000  
Base address for writing post -

processed picture Ch  

VDPU_SWREG68  0x0110  W  0x00000000  Register for contrast adjusting  

VDPU_SWREG69  0x0114  W  0x00000000  
Register for colour conversion and 

contrast adjusting  

VDPU_SWREG70  0x0118  W  0x00000000  Register for colour conversion  0  

VDPU_SWREG71  0x011c  W  0x00000000  
Register for colour conversion  1 

+ rotation mode  

VDPU_SWREG72  0x0120  W  0x00000000  
PP input size and -cropping 

register  

VDPU_SWREG73  0x0124  W  0x00000000  
PP input picture base address for 

Y bottom field  

VDPU_SWREG74  0x0128  W  0x00000000  
PP input picture base for Ch 

bottom field  

VDPU_SWREG79  0x013c  W  0x00000000  
Scaling ratio register 1 & padding 

for B  

VDPU_SWREG80  0x0140  W  0x00000000  
Scaling register 0 ratio & padding 

for R and G  
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Name  Offset  Size  
Reset 

Value  
Description  

VDPU_SWREG81  0x0144  W  0x00000000  Scaling ratio register 2  

VDPU_SWREG82  0x0148  W  0x00000000  Rmask register  

VDPU_SWREG83  0x014c  W  0x00000000  Gmask register  

VDPU_SWREG84  0x0150  W  0x00000000  Bmask register  

VDPU_SWREG85  0x0154  W  0x00000000  Post -processor control register  

VDPU_SWREG86  0x0158  W  0x00000000  Mask 1 start coordinate register  

VDPU_SWREG87  0x015c  W  0x00000000  Mask 2 start coordinate register  

VDPU_SWREG88  0x0160  W  0x00000000  
Mask 1 size and PP original width 

register  

VDPU_SWREG89  0x0164  W  0x00000000  Mask 2 size register  

VDPU_SWREG90  0x0168  W  0x00000000  PiP register 0  

VDPU_SWREG91  0x016c  W  0x00000000  
PiP register 1 and dithering 

control  

VDPU_SWREG92  0x0170  W  0x00000000  
Display width and PP input size 

extension register  

VDPU_SWREG93  0x0174  W  0x00000000  
Display width and PP input size 

extension register  

VDPU_SWREG94  0x0178  W  0x00000000  
Base address for alpha blend 2 

gui component  

VDPU_SWREG95  0x017c  W  0x00000000  
Base address for alpha blend 2 

gui component  

VDPU_SWREG98  0x0188  W  0x00000000  PP outupt width/height extension  

VDPU_SWREG99  0x018c  W  0xe000f000  PP fuse register (read only)   

VDPU_SWREG100  0x0190  W  0xff874780  
Synthesis configuration register 

post -processor (read only)  

VDPU_SWREG101  0x0194  W  0x00000000  soft reset signals  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
 

2.4.10  VDPU Detail Register Description   
VDPU_SWREG0  

Address: Operational Base + offset (0x0000)  
Register0000 Abstract  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
pro_num  

product number  

15:12   RW   0x0  

major_version  

major_version  

major_version  

11:4   RW   0x00  

minor_version  

minor_version  

minor_version  

3   RW   0x0  

ID_ASCII_EN  

ASCII type product ID enable  

ASCII type product ID enable  
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Bit  Attr  Reset Value  Description  

2:0   RW   0x0  

build_version  

build_version  

build_version  

 

 
VDPU_SWREG1  
Address: Operational Base + offset (0x0004)  

interrupt register decoder  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

sw_dec_pic_inf  

 B slice detected. This signal is driven high during picture ready 

interrupt if B - type slice is found. This bit does not launch 

interrupt but is used to inform  SW about h264 tools.   

 [note]:the h264 decoder will use these bits.  

23:19   RO   0x0  reserv ed   

18   RW   0x0  

sw_dec_timeout  

Interrupt status bit decoder timeout. When high the decoder 0 

has been idling for too long. HW will self reset. Possible only if 

timeout interrupt is enabled  

[note]:the h264 and vp8 decoder will use these bits.  

17   RW   0x0  

sw_dec_slice_int  

 Interrupt status bit dec_slice_decoded. When high SW must set 

new base addresses for sw_dec_out_base and  

sw_jpg_ch_out_base before reseting this status bit. Used for 

JPEG and VP8 snapshot modes   

[note]:the JPEG decoder will u se these bits.  

16   RW   0x0  

sw_dec_error_int  

Interrupt status bit input stream error. When high, an error is 

found in input data stream decoding. HW will self reset.   

[note]:the h264 and vp8 decoder will use these bits.  

15   RW   0x0  

sw_dec_aso_in t  

Interrupt status bit ASO (Arbitrary Slice Ordering) detected.When 

high, ASO detected in input data stream decoding. HW will self 

reset.   

[note]:the h264 decoder will use these bits.  

14   RW   0x0  

sw_dec_buffer_int  

Interrupt status bit input buffer empty. When high,  input    

stream buffer is empty but picture is not ready. HW will not self 

reset.  

[note]:the h264 and vp8 decoder will use these bits.  

13   RW   0x0  

sw_dec_bus_int  

Interrupt status bit bus. Error re sponse from bus. HW will self   

reset  

[note]:the h264 and vp8 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

12   RW   0x0  

sw_dec_rdy_int  

Interrupt status bit decoder. When this bit is high decoder has 

decoded a picture. HW will self reset.   

[note]:the h264 and vp8 decoder will use these bits.  

11:9   RO   0x0  reserved   

8   RW   0x0  

sw_dec_irq  

Decoder IRQ. When high, decoder requests an interrupt. SW will 

reset this after interrupt is handled.   

[note]:the h264 and vp8 decoder will use t hese bits.  

7:5   RO   0x0  reserved   

4   RW   0x0  

sw_dec_irq_dis  

Decoder IRQ disable. When high, there are no interrupts 

concerning decoder from HW. Polling must be used to see the 

interrupt statuses.   

[note]:the h264 and vp8 decoder will use these bits.  

3:1   RO   0x0  reserved   

0   RW   0x0  

sw_dec_en  

decoder enable.  

Decoder enable. Setting this bit high will start the decoding  

operation. HW will reset this when picture is processed or ASO or 

stream error is detected or bus error or timeout interrupt is 

given.   

[note]:the h264 and vp8 decoder will use these bits.  

 
 
VDPU_SWREG2  

Address: Operational Base + offset (0x0008)  
device configuration register decoder  

Bit  Attr  Reset Value  Description  

31:24   RW   0x01  

sw_dec_axi_rd_id  

Read ID used for decoder reading services in AXI bus (if       

connected to AXI)  

[note]:the h264 and vp8 decoder will use these bits.  

23   RW   0x0  

sw_dec_timeout_e  

Timeout interrupt enable. If enabled HW may return timeout      

interrupt in case HW gets stucked while decoding picture.   

[note]:the h264 and vp8 decoder will use these bits.  

22   RW   0x0  

sw_dec_strswap32_e  

 Decoder input 32bit data swap for stream data (may be used for 

64 bit environment):   

1ôb0 = no swapping of 32 bit words  

1ôb1 = 32 bit data words are swapped (neede d in 64 bit  

environment to achieve 7 -6-5-4-3-2-1-0 byte order(also little  

endian should be enabled))   

[note]:the h264 and vp8 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

21   RW   0x0  

sw_dec_strendian_e  

Decoder input endian mode for stream data:   

1ôb0 = Big endian (0 -1-2-3 order)   

1ôb1 = Little endian (3 -2-1-0 order)  

[note]:the h264 and vp8 decoder will use these bits.  

20   RW   0x0  

sw_dec_inswap32_e  

Decoder input 32bit data swap for other than stream data           

(may be used for 64 bit envir onment):   

1ôb0 = no swapping of 32 bit words  

1ôb1 = 32 bit data words are swapped (needed in 64 bit 

environment to achieve 7 -6-5-4-3-2-1-0 byte order(also little 

endian should be enabled))   

[note]:the h264 and vp8 decoder will use these bits.  

19   RW   0x0  

sw_dec_outswap32_e  

Decoder output 32bit data swap (may be used for 64 bit             

environment):   

1ôb0 = no swapping of 32 bit words   

1ôb1 = 32 bit data words are swapped (needed in 64 bit 

environment to achieve 7 -6-5-4-3-2-1-0 byte order(also little 

endian should be enabled))   

[note]:the h264 and vp8 decoder will use these bits.  

18   RW   0x0  

sw_dec_data_disc_e  

Data discard enable. Pr ecise burst lengths are used with reading 

services. Extra data is discarded internally.   

[note]:the h264 and vp8 decoder will use these bits.  

17   RW   0x0  

sw_tiled_mode_msb  

Tiled mode msb. Concanated to Tiled mode lsb which form 2 bit 

tiled mode. Def inition of tiledmode:   

1ôb0 = Tiled mode not enabled  

1ôb1 = Tiled mode enabled for 8x4 tile size   

 [note]:the h264 and vp8 decoder will use these bits.  

16:11   RW   0x00  

sw_dec_latency  

Decoder master interface additional latency. Can be used to slow 

down decoder HW between services in steps of 8 clock cycles:   

6ôd0 = no latency   

6ôd1 = minimum 8 cycles of IDLE between services   

6ôd2 = minimum 16 cycles of IDLE between services  

...   

6ôd63 = minimum latency of 504 cycles of IDLE between services   

[note]:the h264 and vp8 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

10   RW   0x1  

sw_dec_clk_gate_e  

Decoder dynamic clock gating enable:    

0 = Clock is running for all structures  

1 = Clock is gated for decoder structures that are not used  

Note: Clock gating value can be changed only when decoder is 

disabled  

9   RW   0x0  

sw_dec_in_endian  

Decoder input endian mode for other than stream data:        

0 = Big endian (0 -1-2-3 order)   

1 = Little endian (3 -2-1-0 order)  

[note]:the h264 and vp8 decoder will use these bits.  

8   RW   0x0  

sw_dec_out_endian  

Decoder output endian mode:                

0 = Big endian (0 -1-2-3 order)  

1 = Little endian (3 -2-1-0 order)   

[note]:the h264 and vp8 decoder will use these bits.  

7   RW   0x0  

sw_tiled_mode_lsb  

Tiled mode lsb. Concanated to Tiled      

mode msb which form 2 bit tiled mode. Defined in 

tiled_mode_msb  

[note]:the h264 and vp8 decoder will use these bits.  

6   RW   0x0  

sw_dec_adv_pre_dis  

Advanced PREFETCH mode disable (advanced reference picture 

reading mode for video)  

[note]:the h264 and vp8 decoder will use these bits.  

5   RW   0x0  

sw_dec_scmd_dis  

AXI Single Command Multiple Data 0   disable. (where only the 

first addresses of the burst are given from address generator). 

This bit is used to disable the feature (possible SW workaround if 

something is not working correctly)  

[note]:the h264 and vp8 de coder will use these bits.  

4:0   RW   0x00  

sw_dec_max_burst  

 Maximum burst length for decoder bus transactions. Valid 

values:   

AXI:  1 -16  

[note]:the h264 and vp8 decoder will use these bits.  

 
 
VDPU_SWREG3  

Address: Operational Base + offset (0x000c)  
Device control register 0(decmode, picture type etc)  
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Bit  Attr  Reset Value  Description  

31:28   RW   0x0  

sw_dec_mode  

Decoding mode:  

4ôd0 = H.264,  

4ôd1 = MPEG -4,   

4ôd2 = H.263,   

4ôd3 = JPEG,  

4ôd4 = VC -1,   

4ôd5 = MPEG -2,  

4ôd6 = MPEG -1,  

4ôd8 = RV,   

4ôd9 = VP7,  

4ôd10 = VP8,  

4ôd11 = AVS,  

others = reserved  

[note]:all the decoder mode will use these bits.  

27   RW   0x0  

sw_rlc_mode_e  

  RLC mode enable:  

1 = HW decodes video from RLC input da ta + side information 

(Differential MV's, separate DC coeffs, Intra 4x4  modes, MB 

control). Valid only for H.264 Baseline and MPEG -  4 SP.  

0 = HW decodes video from bit stream (VLC mode) + side 

information (bitplane data in VC -1)  

[note]:the h264 and MPEG 4 decoder will use these bits.  

26   RW   0x0  

sw_skip_mode  

 AVS:   

0: special MB type code indicates skipped mbs   

1 means that skipped mbs are indicaed using skip_run -syntax 

elememnt like in   

VP8:   

0 : HW decodes mb_coeff_skip - flag  

1 : HW does not decode mb_coeff_skip - flag   

[note]:the vp8 decoder will use these bits.  

24   RW   0x0  

sw_pjpeg_e  

Progressive JPEG enable:   

0 = baseline JPEG   

1 = progressive JPEG  

23   RW   0x0  

sw_pic_interlace_e  

Coding mode of the current picture:    

0 = progressive  

1 = interlaced  

[note]:the h264 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

22   RW   0x0  

sw_pic_fieldmode_e  

Structure of the current picture (residual structure)          

0 = frame structure, this means MBAFF s tructured picture for 

interlaced sequence   

1 = field structure  

[note]:the h264 decoder will use these bits.  

21   RW   0x0  

sw_pic_b_e  

B picture enable for current picture:   

0=picture type is I or P depending on sw_pic_inter_e  

1=picture type is BI (vc1)/D (mpeg1) or B depending on 

sw_pic_inter_e (not valid for H264 since its slice based 

information)   

20   RW   0x0  

sw_pic_inter_e  

Picture type.   

1= Inter type (P)  

0= Intra type (I)  See also sw_pic_b_e  

[note]:the vp8 decoder  will use these bits.  

19   RW   0x0  

sw_pic_topfield_e  

If field structure is enabled this bit informs which one of the    

fields is being decoded:  

0 = bottom field   

1 = top field  

[note]:the h264 decoder will use these bits.  

18   RW   0x0  

sw_fwd_interlace_e  

Coding mode of forward reference picture:   

0 = progressive   

1 = interlaced   

Note: for backward reference picture the coding mode is always 

same as for current picture.  

16   RW   0x0  

sw_ref_topfield_e  

Indicates which field should be used as reference if     

sw_ref_frames = 0 :             

0 = bottom field                                   

1 = top field  

used only in VC -1 mode  

15   RW   0x0  

sw_dec_out_dis  

Disable decoder output picture writing:   

0 =  Decoder output picture is written to external memory   

1 = Decoder output picture is not written to external memory   

[note]:the h264 and vp8 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

14   RW   0x0  

sw_filtering_dis  

De-block filtering disable   

1 = filtering is disabled for current picture   

0 = filtering is enabled for current picture  

[note]:the h264 decoder will use these bits.  

13   RW   0x0  

sw_pic_fixed_quant  

sw_pic_fixed_quant (DEC mode is VC -1 and AVS)  

0 = Quantization parameter can va ry inside picture   

1 = Quantization parameter is fixed (pquant)  

sw_mvc_e(DEC mode is H264)  

multi view coding enable. Possible for H264 only  

[note]:the h264 decoder will use these bits.  

12   RW   0x0  

sw_write_mvs_e  

 Direct mode motion vector write enable for current picture /  

MPEG2 motion vector write enable for error concealment 

purposes:   

0 = writing disabled for current picture   

1 = the direct mode motion vectors are written to extrenal 

memory. H264 direct mode  motion vectors are written to DPB 

aside with the corresponding reference picture. Other decoding 

mode dir mode mvs are written to external memory starting from 

sw_dir_mv_base   

[note]:the h264 decoder will use these bits.  

11   RW   0x0  

sw_reftopfirst_e   

Indicates which FWD reference field has been decoded first.   

0 = FWD reference bottom field  

1 = FWD reference top field   

[note]:the h264 decoder will use these bits.  

10   RW   0x0  

sw_seq_mbaff_e  

 Sequence includes MBAFF coded pictures   

[note]:the h264 decoder will use these bits.  

9   RW   0x0  

sw_picord_count_e  

h264_high config: Picture order count table read enable. If   

enabled HW will read picture order counts from memory in   

   

the beginning of picture  

[note]:the h264 decoder wi ll use these bits.  

8   RW   0x0  

sw_dec_timeout_mode  

dec timeout mode selset  

when 1'b0 , timeout cycle is 181'b1  

when 1'b1,  timeout cycle is 221'b1  

[note]:the h264 and vp8 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

7:0   RW   0x01  

sw_dec_axi_wr_id  

Write ID used for decoder writing services in AXI bus (if       

connected to AXI)   

[note]:the h264 and vp8 decoder will use these bits.  

 

 
VDPU_SWREG4_H264  
Address: Operational Base + offset (0x0010)  

decoder control register 1(picture parameters)  

Bit  Attr  Reset Value  Description  

31:23   RW   0x000  

sw_pic_mb_width  

Picture width in macroblocks = ((width in pixels + 15) /16)  

[note]:the h264 decoder will use these bits.  

22:19   RO   0x0  reserved   

18:11   RW   0x00  

sw_pic_mb_height_p  

Picture height in macroblocks =((height in pixels+15)/16).   

Picture height is informed as size of the (progressive) frame also 

for single field (of interlaced content) is being decoded    

[note]:the h264 decoder will use these bits.  

10:5   RO   0x0  res erved   

4:0   RW   0x00  

sw_ref_frames  

264: num_ref_frames, maximum number of short and long   

term reference frames in decoded picture buffer.  

 
 
VDPU_SWREG4  

Address: Operational Base + offset (0x0010)  
decoder control register 1(picture parameters)  

Bit  Attr  Reset Value  Description  

31:23   RW   0x000  

sw_pic_mb_width  

Picture width in macroblocks = ((width in pixels + 15) /16)  

[note]:the vp8 decoder will use these bits.  

22:19   RW   0x0  

sw_mb_width_off  

 The amount of meaningfull horizontal pixels in last MB (width  

offset) 0 if exactly 16 pixels multiple picture and all the  

horizontal pixels in last MB are meaningfull  

18:11   RW   0x00  

sw_pic_mb_height_p  

Picture height in macroblocks =((height in pi xels+15)/16).   

Picture height is informed as size of the (progressive) frame also 

for single field (of interlaced content) is being decoded    

[note]:the vp8 decoder will use these bits.  

10:7   RW   0x0  

sw_mb_height_off  

The amount of menaingfull verti cal pixels in last MB (height offset 

0 if exactly 16 pixels multiple picture and all the  vertical pixels 

in last MB are meaningfull   
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Bit  Attr  Reset Value  Description  

6   RW   0x0  

sw_alt_scan_e  

indicates alternative vertical scan method used for interlacedd 

frames   

5:3   RW   0x0  

sw_pic_mb_w_ext  

Picture mb width extension. If sw_pic_mb_width does not fit tod 

9 bits then these bits are used to increase the range upto 11 bits 

(used as 3 msb)   

2:0   RW   0x0  

sw_pic_mb_h_ext  

Picture mb height extension. If sw_pic_mb_height_p does not fit 

to 9 bits then these bits are used to increase the range upto 11 

bits (used as 3 msb)   

 
 
VDPU_SWREG5  

Address: Operational Base + offset (0x0014)  
decoder control register2 (stream decoding table selects)  

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  

sw_strm_start_bit  

Exact bit of stream start word where decoding can be started 

(assosiates with sw_rlc_vlc_base)   

25   RW   0x0  

sw_sync_marker_e  

Sync markers enable: '0' = synch markers are not used,   

'1' =    synch markers are used. For progressive JPEG this 

indicates that there are restart markers in the stream after 

restart interval steps  

24   RW   0x0  

sw_type1_quant_e  

MPEG4: Type 1 quantization enable   

'0' = type 2 inverse Q method   

'1' = type  1 inverse Q method (Q - tables used)  H264 (h264_high 

config:): scaling matrix enable:   

'0' = normal transform   

'1' = use scaling matrix for transform (read from external   

23:19   RW   0x00  
sw_ch_qp_offset  

Chroma Qp filter offset. (For H.264 this offset concerns Cb only)   

18:14   RW   0x00  
sw_ch_qp_offset2  

Chroma Qp filter offset for cr type   

13:1   RO   0x0  reserved   

0   RW   0x0  
sw_fieldpic_flag_e  

Flag for streamd that field_pic_flag exists in stream   

 
 
VDPU_SWREG5_H264  

Address: Operational Base + offset (0x0014)  
decoder control register2 (stream decoding table selects)  
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Bit  Attr  Reset Value  Description  

31:26   RW   0x00  

sw_strm_start_bit  

Exact bit of stream start word where decoding can be started 

(assosiates with sw_rlc_vlc_base)   

25   RO   0x0  reserved   

24   RW   0x0  

sw_type1_quant_e  

MPEG4: Type 1 quantization enable   

'0' = type 2 inverse Q method   

'1' = type 1 inverse Q method (Q - tables used)  H264 (h264_high 

config:): scaling matrix enable:   

'0' = normal transform   

'1' = use scaling matrix for transform (read from external   

23:19   RW   0x00  
sw_ch_qp_offset  

Chroma Qp filter offset. (For H.264  this offset concerns Cb only)   

18:14   RW   0x00  
sw_ch_qp_offset2  

Chroma Qp filter offset for cr type   

13:1   RO   0x0  reserved   

0   RW   0x0  
sw_fieldpic_flag_e  

Flag for streamd that field_pic_flag exists in stream   

 
 
VDPU_SWREG5_VP8  

Address: Operational Base + offset (0x0014)  
decoder control register2 (stream decoding table selects)  

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  

sw_strm_start_bit  

Exact bit of stream start word where decoding can be started 

(assosiates wit h sw_rlc_vlc_base)   

25:24   RO   0x0  reserved   

23:18   RW   0x00  

sw_strm1_start_bit  

it for ctrl - stream (needed if multistream is enabled,   

assosiates with sw_bitpl_ctrl_base)  

17:16   RO   0x0  reserved   

15:8   RW   0x00  
sw_boolean_value  

initial value for boolean dec 0   

7:0   RW   0x00  
sw_boolean_range  

initial range for boolean dec 0   

 

 
VDPU_SWREG6  
Address: Operational Base + offset (0x0018)  

decoder control register 3( stream buffer information)  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

sw_start_code_e  

Bit for indicating stream start code existence:    

 '0' = stream doesn't contain start codes   

 '1' = stream contains start codes   

[note]:the h264 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

30:25   RW   0x00  

sw_init_qp  

Initial value for quantization parameter (picture quantizer).  

[note]:the h264 decoder will use these bits.  

24   RW   0x0  

sw_ch_8pix_ileav_e  

 Enable for additional chrominance  data format writing where 

decoder writes chrominance in  group of 8 pixels of Cb and then 

corresponding 8 pixels of Cr.   

 Data is written to sw_dec_ch8pix_base. Cannot be used if   

tiled mode is enabled   

[note]:the h264 decoder will use these bits.  

23:0   RW   0x000000  

sw_stream_len  

Amount of stream data bytes in input buffer. If the given buffer 

size is not enough for finishing the picture the corresponding 

interrupt is given and new stream buffer base address and 

stream buffer size information should be given (assosiates  with 

sw_rl c_vlc_base).   

For VC -1 the buffer must include data for one picture/slice of the 

picture   

For H264/MPEG4/H263/MPEG2/MPEG1 the buffer must include at 

least data for one slice/VP of the picture   

For JPEG the buffer size must be a multiple of 256 bytes or the 

amount of data for onepicture.   

[note]:the h264 and vp8 decoder will use these bits.  

 
 
VDPU_SWREG7  

Address: Operational Base + offset (0x001c)  
decoder control register 4(H264, VC-1 control )  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

sw_cabac_e  

CABAC enable   

[note]:the h264 decoder will use these bits.  

30   RW   0x0  

sw_blackwhite_e  

'0' = 4:2:0 sampling format   

'1' = 4:0:0 sampling format   (H264 monochroma)   

[note]:the h264 decoder will use these bits.  

29   RW   0x0  

sw_dir_8x8_infer_e  

Specifies the method to use to  derive luma motion vectors in 

B_skip, B_Direct_16x16 and B_direct_8x8_inference_flag (see 

direct_8x8_inference flag)  

[note]:the h264 decoder will use these bits.   

28   RW   0x0  

sw_weight_pred_e  

Weigh ted prediction enable for P slices   

[note]:the h264 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

27:26   RW   0x0  

sw_weight_bipr_idc  

weighted prediction specification for B slices:   

"2ôb00" = default weighted prediction is aplied to B slices   

"2ôb01" = explicit weighted prediction shall be applied to B slices   

"2ôb10" = implicit weighted prediction shall be applied to B slices   

[note]:the h264 decoder will use these bits.  

25:21   RO   0x0  reserved   

20:16   RW   0x00  

sw_framenum_len  

H.264: Bit length of frame_num in data stream  RV: frame size 

length. Informs how many bits in stream are used for frame size 

(HW discards these bits)   

[note]:the h264 decoder will use these bits.  

15:0   RW   0x0000  

sw_framenum  

current frame_num, used  to identify short - term reference 

frames. Used in reference picture reordering    

[note]:the h264 decoder will use these bits.  

 
 

VDPU_SWREG7_VP8  
Address: Operational Base + offset (0x001c)  
decoder control register 4(H264, VC-1 control )  

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  
sw_dct1_start_bit  

start bits for VP7/VP8 DCT stream partition index 1  

25:20   RW   0x00  
sw_dct2_start_bit  

start bits for VP7/VP8 DCT stream partition index 2  

19:14   RO   0x0  reserved   

13   RW   0x0  

sw_ch_mv_res  

VP7/VP8 Chrominance motion vector resolution:  

'0' = Full pixel  

'1' = 1/8 pixel  

12   RW   0x0  

sw_bilin_mc_e  

bilinear motion compensation enable:  

'0' = Bicubic interpolation used  

'1' = Bilinear interpolation used  

11:9   RW   0x0  

sw_init_dc_match0  

initial DC prediction mach count 0. After HW has decoded a   

picture HW returns the final match count0 information which   

is read by SW  

8:6   RW   0x0  

sw_init_dc_match1  

initial DC prediction mach count 1. After HW has decoded a   

picture HW returns the final match count1 information which   

is read by SW  
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Bit  Attr  Reset Value  Description  

5   RW   0x0  

sw_vp7_version  

VP7 version information to streamd:  

'0'= vp7 version 7.0  

'1'= vp7 version 7.1 or better  

4:0   RO   0x0  reserved   

 

 
VDPU_SWREG8  
Address: Operational Base + offset (0x0020)  

decoder control register 5(H264, VC-1 and RV control)  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

sw_const_intra_e  

constrained_intra_pred_flag equal to 1 specifies that intra 

prediction uses only   

ne ighbouring intra macroblocks in prediction. When equal to 0 

also neighbouring   

inter macroblocks are used in intra prediction process.   

[note]:the h264 decoder will use these bits.  

30   RW   0x0  

sw_filt_ctrl_pres  

deblocking_filter_control_present_flag indicates whether extra 

variables controlling characteristics of the deblocking filter are 

present in the slice header.   

[note]:the h264 decoder will use these bits.  

29   RW   0x0  

sw_rdpic_cnt_pres  

redundant_pic_ cnt_present_flag specifies whether  

redundant_pic_cnt syntax elements   

[note]:the h264 decoder will use these bits.  

28   RW   0x0  

sw_8x8trans_flag_e  

8x8 transform flag enable for  stream decoding   

[note]:the h264 decoder will use these bits.  

27:17   RW   0x000  

sw_refpic_mk_len  

Length of decoded reference picture marking bits  

[note]:the h264 decoder will use these bits.  

16   RW   0x0  

sw_idr_pic_e  

IDR (instantaneous decoding refresh) picture flag.  

[note]:the h264 decoder will use these b its.  

15:0   RW   0x0000  

sw_idr_pic_id  

idr_pic_id, identifies IDR (instantaneous decoding refresh) picture   

[note]:the h264 decoder will use these bits.  

 

 
VDPU_SWREG8_VP8  
Address: Operational Base + offset (0x0020)  

decoder control register 5(H264, VC-1 and RV control)  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

sw_init_dc_comp0  

initial DC predictor value 0. After HW has decoded a picture   

HW returns the final predictor value information which is read   

by SW  

15:0   RW   0x0000  

sw_init_dc_comp1  

initial DC predictor value 1. After HW has decoded a picture   

HW returns the final predictor value information which is read   

by SW  

 

 
VDPU_SWREG9  
Address: Operational Base + offset (0x0024)  

decoder control register 6  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

sw_pps_id  

pic_parameter_set_id, identifies the picture parameter set that is 

referred to in   

the slice header.   

[note]:the h264 decoder will use these bits.  

23:19   RW   0x00  

sw_refidx1_active  

pecifies the maximum reference index that can be used while 

decoding inter predicted macro blocks.   

[note]:the h264 decoder will use these bits.  

18:14   RW   0x00  

sw_refidx0_active  

Specifies the maximum reference index that can be used while 

decoding inter predicted macro blocks. This is same as in 

previous decoders (width increased with q bit)  

[note]:the h264 decoder will use these bits.  

13:8    RO   0x0  reserved   

7:0   RW   0x00  

sw_poc_length  

Length of picture order count field in stream   

[note]:the h264 decoder will use these bits.  

 
 

VDPU_SWREG9_VP8  
Address: Operational Base + offset (0x0024)  
decoder control register 6  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:24   RW   0x0  

sw_coeffs_part_am  

VP7/VP8 number of coefficient partitions (should it be number   

of additional DCT partitions with range 0 -7??)  

23:0   RW   0x000000  

sw_stream1_len  

amount of CTRL stream data bytes in input buffer. (needed if   

multistream is enabled or VP7/VP8 format, assosiates with   

sw_bitpl_ctrl_base)  
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VDPU_SREG10_H264_RLC  
Address: Operational Base + offset (0x0028)  
Base address for differential motion vector base address  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_diff_mv_base  

for H264 and MPEG4, RLC mode: Differential motion vector base 

address.   

1:0   RO   0x0  reserved   

 
 
VDPU_SREG10_H264  

Address: Operational Base + offset (0x0028)  
Base address for differential motion vector base address  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:25   RW   0x00  
sw_pinit_rlist_f9  

initial reference picture list for P forward picid 9  

24:20   RW   0x00  
sw_pinit_rlist_f8  

initial reference picture list for P forward picid 8  

19:15   RW   0x00  
sw_pinit_rlist_f7  

initial reference picture list for P forward picid 7  

14:10   RW   0x00  
sw_pinit_rlist_f6  

initial reference picture list for P forward picid 6  

9:5   RW   0x00  
sw_pinit_rlist_f5  

initial reference picture list for P forward picid 5  

4:0   RW   0x00  
sw_pinit_rlist_f4  

initial reference picture list for P forward picid 4  

 
 
VDPU_SREG10_VP8  

Address: Operational Base + offset (0x0028)  
Base address for differential motion vector base address  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  
sw_segment_base  

VP7/VP8: base address for segmentation map values 0  

1   RW   0x0  

sw_segment_upd_e  

VP7/VP8 Segmentation map update enable:  

'0': segmentation values are read from external memory (from  

segment_base)  

'1': segmentation update is included in stream  

0   RW   0x0  

sw_segment_e  

segmentation enable:  

'0': segmentation is not enabled  

'1': segmentation is enabled (sw_segment_upd_e value is   

used)  

 
 
VDPU_SWREG11_H264_RLC  
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Address: Operational Base + offset (0x002c)  

decoder control register 7  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_i4x4_or_dc_base  

RLC mode: H.264: Intra prediction 4x4 mode base address.   

RLC mode: MPEG -4: DC component base address.   

1:0   RO   0x0  reserved   

 
 

VDPU_SWREG11_H264  
Address: Operational Base + offset (0x002c)  
decoder control register 7  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:25   RW   0x00  
sw_pinit_rlist_f15  

Initial reference picture list for P  forward picid 15  

24:20   RW   0x00  
sw_pinit_rlist_f14  

Initial reference picture list for P  forward picid 14  

19:15   RW   0x00  
sw_pinit_rlist_f13  

Initial reference picture list for P  forward picid 13  

14:10   RW   0x00  
sw_pint_rlist_f12  

Initial reference picture list for P  forward  picid 12  

9:5   RW   0x00  
sw_pint_rlist_f11  

Initial reference picture list for P  forward picid 11  

4:0   RW   0x00  
sw_pint_rlist_f10  

Initial reference picture list for P  forward picid 10  

 
 

VDPU_SWREG11_VP8  
Address: Operational Base + offset (0x002c)  
  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:24   RW   0x00  
sw_dct3_start_bit  

Start for VP7/VP8 DCT stream partition index 3  

23:18   RW   0x00  
sw_dct4_start_bit  

Start for VP7/VP8 DCT stream partition index 4  

17:12   RW   0x00  
sw_dct5_start_bit  

Start for VP7/VP8 DCT stream partition index 5  

11:6   RW   0x00  
sw_dct6_start_bit  

Start for VP7/VP8 DCT stream partition index 6  

5:0   RW   0x00  
sw_dct7_start_bit  

Start for VP7/VP8 DCT stream partition index 7  

 
 
VDPU_SWREG12  

Address: Operational Base + offset (0x0030)  
Base address for RLC data (RLC) / stream start address/decoded  
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Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_rlc_vlc_base  

RLC mode: Base address for RLC data    

(swreg3.sw_rlc_mode_e = 1).   

VLC mode: Stream start address / end addr+I288ess with byte 

precision (swreg4.rlc_mode_en = 0), start bit number in 

swreg5.stream_start_bit. When sw_dec_buffer_int is hig h or 

sw_dec_e is low this register contains HW return value of 

last_byte_address (not valid for jpeg) where stream has been   

read (and used) in accuracy of byte. For debug purposses the 

last_byte_address is also written when stream error/ASO is 

detected e ven though it may not be accurate.   

VP7/VP8: This base address is used as sw_dct_strm0_base  

including DCT stream for MB rows 0,2n   

[note]:the h264 and vp8 decoder will use these bits.  

1:0   RO   0x0  reserved   

 

 

VDPU_SWREG13  
Address: Operational Base + offset (0x0034)  
Base address for decoded picture / base address for JPEG  deco  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_dec_out_base  

Video: Base address for decoder output picture. Points  directly 

to start of decoder output picture or field.   

JPEG/VP8 snapshot: Base address for decoder output luminance 

picture   

[note]:the h264 and vp8 decoder will use these bits.  

1:0   RO   0x0  reserved   

 
 
VDPU_SWREG14  

Address: Operational Base + offset (0x0038)  
Base address for reference picture index 0 /   base address for J  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer0_base  

Base address for reference picture index 0. See picture index 

definition from toplevel_sp   

[note]:the h264 decoder will use these bits.  

1   RW   0x0  

sw_refer0_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

 '1' = reference picture consists of fields   

[note]:the h264 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

sw_refer0_topc_e  

Which field of reference picture is  closer to current picture:   

 '0' = bottom field i s closer to current picture   

 '1' = top field is closer to current picture   

[note]:the h264 decoder will use these bits.  

 

 
VDPU_SWREG14_VP8  
Address: Operational Base + offset (0x0038)  

Base address for reference picture index 0 /   base address for J  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_ch_out_base  

base address for decoder output chrominance picture. Used   

in JPEG and VP8 intra picture mode (not needed if decoder   

output is not written)  

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG15_JPEG_ROI  

Address: Operational Base + offset (0x003c)  
JPEG roi control  

Bit  Attr  Reset Value  Description  

31:20   RO   0x0  reserved   

19   RW   0x0  

sw_jpegroi_in_endian  

jpeg offset input endian  

sw_jpegroi_in_endian  

0 = big endian (0 -1-2-3 order)  

1 = little endian (3 -2-1-0 order)  

18   RW   0x0  

sw_jpegroi_in_swap32  

jpeg offset input 32 -bit swap  

sw_jpegroi_in_swap32  

0: no swapping of 32 bit words  

1: 32bit data words are  swapped  (needed in 64  bit   

environment   to achieve 7 -6-5-4-3-2-1 byte order (also little   

endian should be enabled)  

17:16   RW   0x0  

sw_roi_sample_size  

ROI MB num sample each time  

ROI MB num sample each time  

2ôb00:1  

2ôb01:8  

2ôb10:16  

2ôb11:8  

15:12   RW   0x0  

sw_roi_distance  

roi distance  

The distance between the sample MB and ROI start MB  
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Bit  Attr  Reset Value  Description  

11:10   RW   0x0  

sw_roi_out_sel  

roi output selection  

ROI output selection  

2ôb00: output offset/dc   

2ôb01: output picture  

2ôb10: output offset/dc and picture  

2ôb11: output offset/dc  

9   RW   0x0  

sw_roi_decode  

roi decode   

JPEG ROI decode  

0: build offset/dc table  

1: ROI decode  

8   RW   0x0  

sw_roi_en  

roi enable  

JPEG roi mode enable  

0: normal jpeg decode mode  

1: JPEG roi mode  

7:0   RO   0x0  reserved   

 
 

VDPU_SWREG15  
Address: Operational Base + offset (0x003c)  
Base address for reference picture index 1 / JPEG control  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer1_base  

Base address for reference picture index 1. See picture index 

definition from toplevel_sp   

[note]:the h264 and vp8 decoder will use these bits.  

1   RW   0x0  

sw_refer1_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

 '1' = reference picture consists of fields   

0   RW   0x0  

sw_refer1_topc_e  

Which field of reference picture is  closer to current picture:   

 '0' = bottom field is closer to current picture   

 '1' = top field  is closer to current picture   

 
 

VDPU_SWREG15_VP8  
Address: Operational Base + offset (0x003c)  
Base address for reference picture index 1 / JPEG control  

Bit  Attr  Reset Value  Description  

31:8   RO   0x0  reserved   

7:0   RW   0x00  

sw_slice_h  

Slice mode must be used if picture   

size is more than 16 Mpixels. However for bigger than 4096   

MBs the slice mode usage is recommended  
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VDPU_SWREG16  
Address: Operational Base + offset (0x0040)  

base address for reference picture index 2 / List of VLC code len  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer2_base  

Base address for reference picture index 2. See picture index 

definition from toplevel_sp   

[note]:the h264 decoder will use these bits.  

1   RW   0x0  

sw_refer2_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

[note]:the h264 decoder will use these bits.  

0   RW   0x0  

sw_refer2_topc_e  

Which field of ref erence picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

[note]:the h264 decoder will use these bits.  

 

 
VDPU_SWREG17  
Address: Operational Base + offset (0x0044)  

Base address for reference picture index 3 / List of VLC code  le  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer3_base  

Base address for reference picture index 3. See picture index 

definition from toplevel_sp   

[note]:the h264 dec oder will use these bits.  

1   RW   0x0  

sw_refer3_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

[note]:the h264 decoder will use these bits.  

0   RW   0x0  

sw_refer3_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

[note]:the h264 decoder will use these bits.  

 

 
VDPU_SWREG18  
Address: Operational Base + offset (0x0048)  

Base address for reference picture index 4 /   VC1 control /  MPE  
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Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer4_base  

Base address for reference picture index 4. See picture index 

defi nition from toplevel_sp   

[note]:the h264 and vp8 decoder will use these bits.  

1   RW   0x0  

sw_refer4_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

[note]:the h264 decoder will use these bits.  

0   RW   0x0  

sw_refer4_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

[note]:the h26 4 decoder will use these bits.  

 
 
VDPU_SWREG18_VP8  

Address: Operational Base + offset (0x0048)  
Base address for reference picture index 4 /   VC1 control /  MPE  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer4_base  

Base address for reference picture index 4. See picture index 

definition from toplevel_sp   

1   RO   0x0  reserved   

0   RW   0x0  
sw_gref_sign_bias  

reference picture sign bias for Golden reference frame 0  

 
 
VDPU_SWREG19  

Address: Operational Base + offset (0x004c)  
Base address for reference picture index 5  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer5_base  

Base address for reference picture index 5. See picture index 

definition from toplevel_sp   

[note]:the h264 decoder will use these bits.  

1   RW   0x0  

sw_refer5_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

[note]:the h264 decoder will use these bits.  

0   RW   0x0  

sw_refer5_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

[note]:the h264 decoder will use these bits.  
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VDPU_SWREG19_VP8  
Address: Operational Base + offset (0x004c)  
Base address for reference picture index 5  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer5_base  

Base address for reference picture index 5. See picture index 

definition from toplevel_sp   

[note]:the h264 decoder will use these bits.  

1   RO   0x0  reserved   

0   RW   0x0  

sw_aref_sign_bias  

Reference picture sign bias for Alternate reference   

frame  

 
 

VDPU_SWREG20  
Address: Operational Base + offset (0x0050)  
Base address for reference picture index 6  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer6_base  

Base address for reference picture index 6. See picture index 

definition from toplevel_sp   

[note]:the h264 decoder will use these bits.  

1   RW   0x0  

sw_refer6_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

[note]:the h264 decoder will use these bits.  

0   RW   0x0  

sw_refer6_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

[note]:the h264 decoder will use these bits.  

 
 

VDPU_SWREG21  
Address: Operational Base + offset (0x0054)  
Base address for reference picture index 7  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer7_base  

Base address for reference picture index 7. See picture index 

definition from toplevel_sp   

[note]:the h264 decoder will use these bits.  

1   RW   0x0  

sw_refer7_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

[note]:the h264 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

sw_refer7_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

[note]:the h264 decoder will use these bits.  

 

 
VDPU_SWREG22  
Address: Operational Base + offset (0x0058)  

Base address for reference picture index 8  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer8_base  

Base address for reference picture index 8. See picture index 

definition from toplevel_sp   

1   RW   0x0  

sw_refer8_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

0   RW   0x0  

sw_refer8_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom fiel d is closer to current picture   

'1' = top field is closer to current picture   

 
 

VDPU_SWREG22_VP8  
Address: Operational Base + offset (0x0058)  
Base address for reference picture index 8  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  
sw_dct_strm1_base  

base address for VP7/VP8 DCT stream MB row 1,2n+1 0 30 R/  

1:0   RO   0x0  reserved   

 
 
VDPU_SWREG23  

Address: Operational Base + offset (0x005c)  
Base address for reference picture index 9  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer9_base  

Base address for reference picture index 9. See picture index 

definition from toplevel_sp   

1   RW   0x0  

sw_refer9_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

0   RW   0x0  

sw_refer9_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   
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VDPU_SWREG23_VP8  
Address: Operational Base + offset (0x005c)  

Base address for reference picture index 9  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  
sw_dct_strm2_base  

base address for VP7/VP8 DCT stream MB row 2,2n+2 0 30 R/  

1:0   RO   0x0  reserved   

 
 

VDPU_SWREG24  
Address: Operational Base + offset (0x0060)  
Base address for reference picture index 10  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer10_base  

Base address for reference picture index 10. See picture index 

definition from toplevel_sp   

1   RW   0x0  

sw_refer10_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

0   RW   0x0  

sw_refer10_top_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

 
 

VDPU_SWREG24_VP8  
Address: Operational Base + offset (0x0060)  
Base address for reference picture index 10  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  
sw_dct_strm3_base  

base address for VP7/VP8 DCT stream MB row 3,2n+3 0 30 R/W  

1:0   RO   0x0  reserved   

 
 
VDPU_SWREG25_VP8  

Address: Operational Base + offset (0x0064)  
Base address for reference picture index 10  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  
sw_dct_strm4_base  

base address for VP7/VP8 DCT stream MB row 4,2n+4  

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG25  
Address: Operational Base + offset (0x0064)  

Base address for reference picture index 11  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

2   RW   0x0  

sw_refer11_base  

Base address for reference picture index 11. See picture index 

definition from toplevel_sp   

1   RW   0x0  

sw_refer11_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

0   RW   0x0  

sw_refer11_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

 

 
VDPU_SWREG26_VP8  
Address: Operational Base + offset (0x0068)  

Base address for reference picture index 10  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  
sw_dct_strm5_base  

base address for VP7/VP8 DCT stream MB row 5,2n+5  

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG26  

Address: Operational Base + offset (0x0068)  
 Base address for reference picture index 12  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer12_base  

Base address for reference picture index 12. See picture index 

definition from toplevel_sp   

1   RW   0x0  

sw_refer12_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

0   RW   0x0  

sw_refer12_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

 
 
VDPU_SWREG27_VP8  

Address: Operational Base + offset (0x006c)  
Base address for reference picture index 13   

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_bitpl_ctrl_base  

Base address for ctrl data stream. Used if   

multistream is enabled  

1:0   RO   0x0  reserved   
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VDPU_SWREG27  
Address: Operational Base + offset (0x006c)  
Base address for reference picture index 13   

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer13_base  

Base address for reference picture index 13. See picture index 

definition from toplevel_sp   

1   RW   0x0  

sw_refer13_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

0   RW   0x0  

sw_refer13_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

 
 

VDPU_SWREG28_VP8  
Address: Operational Base + offset (0x0070)  
Base address for reference picture index 10  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  
sw_dct_strm6_base  

base address for VP7/VP8 DCT stream MB row 6,2n+6  

1:0   RO   0x0  reserved   

 
 
VDPU_SWREG28  

Address: Operational Base + offset (0x0070)  
Base address for reference picture index14  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer14_base  

Base address for reference picture index 14. See picture index 

definition from toplevel_sp   

1   RW   0x0  

sw_refer14_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

0   RW   0x0  

sw_refer14_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

 
 
VDPU_SWREG29_VP8  

Address: Operational Base + offset (0x0074)  
Base address for reference picture index 10  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  
sw_dct_strm7_base  

base address for VP7/VP8 DCT stream MB row 7,2n+7  
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Bit  Attr  Reset Value  Description  

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG29  
Address: Operational Base + offset (0x0074)  

Base address for reference picture index15  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_refer15_base  

Base address for reference picture index 15. See picture index 

definition from toplevel_sp   

1   RW   0x0  

sw_refer15_field_e  

Refer picture consist of single fields or frame:   

'0' = reference picture consists of frame   

'1' = reference picture consists of fields   

0   RW   0x0  

sw_refer15_topc_e  

Which field of reference picture is  closer to current picture:   

'0' = bottom field is closer to current picture   

'1' = top field is closer to current picture   

 
 

VDPU_SWREG30  
Address: Operational Base + offset (0x0078)  
 Reference picture numbers for index 0 and 1 (H264 VLC  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_refer1_nbr  

Number for reference picture index 1  

15:0   RW   0x0000  
sw_refer0_nbr  

Number for reference picture index 0  

 
 
VDPU_SWREG30_VP8  

Address: Operational Base + offset (0x0078)  
 Reference picture numbers for index 0 and 1 (H264 VLC  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:21   RW   0x00  
sw_filt_mb_adj_0  

filter level adjustment for MB type 0  

20:14   RW   0x00  
sw_filt_mb_adj_1  

filter level adjustment for MB type 1  

13:7   RW   0x00  
sw_filt_mb_adj_2  

filter level adjustment for MB type 2  

6:0   RW   0x00  
sw_filt_mb_adj_3  

filter level adjustment for MB type 3   

 

 
VDPU_SWREG31  
Address: Operational Base + offset (0x007c)  

 Reference picture numbers for index 2 and 3 (H264 VLC) /  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_refer3_nbr  

Number for reference picture index 3  

15:0   RW   0x0000  
sw_refer2_nbr  

Number for reference picture index 2  

 

 
VDPU_SWREG31_VP8  
Address: Operational Base + offset (0x007c)  

 Reference picture numbers for index 2 and 3 (H264 VLC) /  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:21   RW   0x00  
sw_filt_ref_adj_0  

filter level adjustment for reference frame type 0   

20:14   RW   0x00  
sw_filt_ref_adj_1  

filter level adjustment for reference frame type 1   

13:7   RW   0x00  
sw_filt_ref_adj_2  

filter level adjustment for reference frame type 2  

6:0   RW   0x00  
sw_filt_ref_adj_3  

filter level adjustment for reference frame type 3   

 
 

VDPU_SWREG32  
Address: Operational Base + offset (0x0080)  
Reference picture numbers for index 4 and 5 (H264 VLC)  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_refer5_nbr  

Number for reference picture index 5  

15:0   RW   0x0000  
sw_refer4_nbr  

Number for reference picture index 4  

 
 
VDPU_SWREG32_VP8  

Address: Operational Base + offset (0x0080)  
Reference picture numbers for index 4 and 5 (H264 VLC)  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:18   RW   0x00  
sw_filt_level_0  

filter level value for reference frame type 0  

17:12   RW   0x00  
sw_filt_level_1  

filter level value for reference frame type 1  

11:6   RW   0x00  
sw_filt_level_2  

filter level value for reference frame type 2  

5:0   RW   0x00  
sw_filt_level_3  

filter level value for reference frame type 3  

 
 

VDPU_SWREG33  
Address: Operational Base + offset (0x0084)  
 Reference picture numbers for index 6 and 7 (H264 VLC)   
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_refer7_nbr  

Number for reference picture index 7  

15:0   RW   0x0000  
sw_refer6_nbr  

Number for reference picture index 6  

 

 
VDPU_SWREG33_VP8  
Address: Operational Base + offset (0x0084)  

 Reference picture numbers for index 6 and 7 (H264 VLC)   

Bit  Attr  Reset Value  Description  

31:27   RW   0x00  
sw_quant_delta_0  

quantisizer delta 0 0   

26:22   RW   0x00  
sw_quant_delta_1  

quantisizer delta 1 0  

21:11   RW   0x000  
sw_quant_0  

quantisizer value for LUT (7 bit)   

10:0   RW   0x000  
sw_quant_1  

quantisizer value for LUT (7 bit)   

 
 
VDPU_SWREG34  

Address: Operational Base + offset (0x0088)  
 Reference picture numbers for index 8 and 9 (H264 VLC)   

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_refer9_nbr  

Number for reference picture index 9  

15:0   RW   0x0000  
sw_refer8_nbr  

Number for reference picture index 8  

 

 
VDPU_SWREG34_VP8  
Address: Operational Base + offset (0x0088)  

 Reference picture numbers for index 8 and 9 (H264 VLC)   

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  

sw_pred_bc_tap_0_3  

Field0000 Abstract  

Prediction filter set 0, tap 3   

21:12   RW   0x000  
sw_pred_bc_tap_1_0  

Prediction filter set 1, tap 0  

11:2   RW   0x000  
sw_pred_bc_tap_1_1  

Prediction filter set 1, tap 1  

1:0   RO   0x0  reserved   

 
 
VDPU_SWREG35_JPEG_ROI  

Address: Operational Base + offset (0x008c)  
JPEG roi offest/dc base address  
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Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_jpegdcoff_base  

JPEG roi offset/dc base address  

JPEG roi offest/dc base address  

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG35  
Address: Operational Base + offset (0x008c)  

 Reference picture numbers for index 10 and 11 (H264 VLC)   

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_refer11_nbr  

Number for reference picture index 11  

15:0   RW   0x0000  
sw_refer10_nbr  

Number for reference picture index 10  

 
 

VDPU_SWREG35_VP8  
Address: Operational Base + offset (0x008c)  
 Reference picture numbers for index 10 and 11 (H264 VLC)   

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  
sw_pred_bc_tap_1_2  

prection filter set 1, tap 2  

21:12   RW   0x000  
sw_pred_bc_tap_1_3  

prection filter set 1, tap 3  

11:2   RW   0x000  
sw_pred_bc_tap_2_0  

prection filter set 2, tap 0   

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG36  
Address: Operational Base + offset (0x0090)  

 Reference picture numbers for index 12 and 13 (H264 VLC)   

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_refer13_nbr  

Number for reference picture index 13  

15:0   RW   0x0000  
sw_refer12_nbr  

Number for reference picture index 12  

 
 

VDPU_SWREG36_JPEG_ROI  
Address: Operational Base + offset (0x0090)  
JPEG roi offset/dc length  

Bit  Attr  Reset Value  Description  

31:17   RO   0x0  reserved   

16:0   RW   0x00000  

sw_jpegdcoff_len  

sw_jpegdcoff_len  

The number of 64bit jpegdcoff, it can   

be used both when sw_roi_decode is 1ôb0 or 1ôb1  
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VDPU_SWREG36_VP8  
Address: Operational Base + offset (0x0090)  
 Reference picture numbers for index 12 and 13 (H264 VLC)   

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  
sw_pred_bc_tap_2_1  

predction filter set 2, tap 1  

21:12   RW   0x000  
sw_pred_bc_tap_2_2  

predction filter set 2, tap 2  

11:2   RW   0x000  
sw_pred_bc_tap_2_3  

predction filter set 2, tap 3  

1:0   RO   0x0  reserved   

 

 

VDPU_SWREG37_VP8  
Address: Operational Base + offset (0x0094)  
 Reference picture numbers for index 12 and 13 (H264 VLC)   

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  
sw_pred_bc_tap_3_2  

predction filter set 3, tap 2  

21:12   RW   0x000  
sw_pred_bc_tap_3_1  

predction filter set 3, tap 1  

11:2   RW   0x000  
sw_pred_bc_tap_3_0  

predction filter set 3, tap 0  

1:0   RO   0x0  reserved   

 
 

VDPU_SWREG37  
Address: Operational Base + offset (0x0094)  
 Reference picture numbers for index 14 and 15 (H264 VLC)  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_refer15_nbr  

Number for reference picture index 15  

15:0   RW   0x0000  
sw_refer14_nbr  

Number for reference picture index 14  

 
 

VDPU_SWREG38  
Address: Operational Base + offset (0x0098)  
 Reference picture long term flags (H264 VLC) / VPx prediction filt  

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  
sw_pred_bc_tap_3_3  

Prediction filter set 3, tap 3  

21:12   RW   0x000  
sw_pred_bc_tap_4_0  

Prediction filter set 4, tap 0  

11:2   RW   0x000  
sw_perd_bc_tap_4_1  

Prediction filter set 4, tap 1  

1:0   RO   0x0  reserved   
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VDPU_SWREG38_H264  

Address: Operational Base + offset (0x0098)  
 Reference picture numbers for index 12 and 13 (H264 VLC)   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer_lterm_e  

long term flag for reference picture index [31:0]   

 

 
VDPU_SWREG39  
Address: Operational Base + offset (0x009c)  

 Reference picture valid flags (H264 VLC) /VPx prediction filter ta  

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  
sw_pred_bc_tap_4_2  

Prediction filter set 4, tap 2  

21:12   RW   0x000  
sw_pred_bc_tap_4_3  

Prediction filter set 4, tap 3  

11:2   RW   0x000  
sw_pred_bc_tap_5_0  

Prediction filter set 5, tap 0  

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG39_H264  
Address: Operational Base + offset (0x009c)  

 Reference picture numbers for index 12 and 13 (H264 VLC)   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_refer_valid_e  

valid flag for reference picture index [31:0]   

 
 

VDPU_SWREG40  
Address: Operational Base + offset (0x00a0)  
Base address for standard dependent tables  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_qtable_base  

 Base address for standard dependent tables:      

JPEG= AC,DC, QP tables   

MPEG4=QP table base address if type 1 quantization is used   

MPEG2=QP table base address   

H.264=base address for various tables   

VP7,VP8=base address for stream decoding tables   

RV=base address for picture slice sizes   

[note]:the h264 and vp8 decoder w ill use these bits.  

1:0   RO   0x0  reserved   

 
 
VDPU_SWREG41  

Address: Operational Base + offset (0x00a4)  
Base address for direct mode motion vectors  
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Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_dir_mv_base  

Direct mode motion vector write/read base address. For H264  

this is used only for direct mode motion vector write base.   

Progressive JPEG: ACDC coefficient read/write base address. If 

current round is for DC components this base address is pointing 

to lu minance (separate base adderesses  for chrominances), for 

AC component rounds this base is used for current type   

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG42_VP8  
Address: Operational Base + offset (0x00a8)  

  

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  
sw_pred_bc_tap_5_1  

predction filter set 5, tap 1  

21:12   RW   0x000  
sw_pred_bc_tap_5_2  

predction filter set 5, tap 2  

11:2   RW   0x000  
sw_pred_bc_tap_5_3  

predction filter set 5, tap 3  

1:0   RO   0x0  reserved   

 
 
VDPU_SWREG42  

Address: Operational Base + offset (0x00a8)  
bi_dir initial ref pic list register (0-2)  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:25   RW   0x00  
sw_binit_rlist_b2  

Initial reference picture list for bi -  direct backward picid 2  

24:20   RW   0x00  
sw_binit_rlist_f2  

Initial reference picture list for bi -  direct forward picid 2  

19:15   RW   0x00  
sw_binit_rlist_b1  

Initial reference picture list for bi -  direct backw ard picid 1  

14:10   RW   0x00  
sw_binit_rlist_f1  

Initial reference picture list for bi -  direct forward picid 1  

9:5   RW   0x00  
sw_binit_rlist_b0  

Initial reference picture list for bi -  direct backward picid 0   

4:0   RW   0x00  
sw_binit_rlist_f0  

Initial reference picture list for bi -  direct forward picid 0   

 
 
VDPU_SWREG43_VP8  

Address: Operational Base + offset (0x00ac)  
  

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  
sw_pred_bc_tap_6_0  

predction filter set 6, tap 0  
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Bit  Attr  Reset Value  Description  

21:12   RW   0x000  
sw_pred_bc_tap_6_1  

predction filter set 6, tap 1  

11:2   RW   0x000  
sw_pred_bc_tap_6_2  

predction filter set 6, tap 2  

1:0   RO   0x0  reserved   

 
 
VDPU_SWREG43  

Address: Operational Base + offset (0x00ac)  
 bi-dir initial ref pic list register (3-5)  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:25   RW   0x00  
sw_binit_rlist_b5  

Initial reference picture list for bi -  direct backward picid 5  

24:20   RW   0x00  
sw_binit_rlist_f5  

Initial reference picture list for bi -  direct forward picid 5  

19:15   RW   0x00  
sw_binit_rlist_b4  

Initial reference picture list for bi -  direct backward picid 4  

14:10   RW   0x00  
sw_binit_rlist_f4  

Initial reference picture list for bi -  direct forward picid 4  

9:5   RW   0x00  
sw_binit_rlist_b3  

Initial reference picture list for bi -  direct backward picid 3  

4:0   RW   0x00  
sw_binit_rlist_f3  

Initial reference picture list for bi -  direct forward p icid 3  

 
 
VDPU_SWREG44_VP8  

Address: Operational Base + offset (0x00b0)  
  

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  
sw_pred_bc_tap_6_3  

predction filter set 6, tap 3  

21:12   RW   0x000  
sw_pred_bc_tap_7_0  

predction filter set 7, tap 0  

11:2   RW   0x000  
sw_pred_bc_tap_7_1  

predction filter set 7, tap 1  

1:0   RO   0x0  reserved   

 
 
VDPU_SWREG44  

Address: Operational Base + offset (0x00b0)  
bi-dir initial ref pic list register (6-8)  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:25   RW   0x00  
sw_binit_rlist_b8  

Initial reference picture list for bi -  direct backward picid 8  
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Bit  Attr  Reset Value  Description  

24:20   RW   0x00  
sw_binit_rlist_f8  

Initial reference picture list for bi -  direct forward picid 8  

19:15   RW   0x00  
sw_binit_rlist_b7  

Initial reference picture list for bi -  direct backward picid 7  

14:10   RW   0x00  
sw_binit_rlist_f7  

Initial reference picture list for bi -  direct forward picid 7  

9:5   RW   0x00  
sw_binit_rlist_b6  

Initial reference picture list for bi -  direct backward picid 6  

4:0   RW   0x00  
sw_binit_rlist_f6  

Initial reference picture list for bi -  direct forward picid 6  

 
 

VDPU_SWREG45_VP8  
Address: Operational Base + offset (0x00b4)  

  

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  
sw_pred_bc_tap_7_2  

predction filter set 7, tap 2  

21:12   RW   0x000  
sw_pred_bc_tap_7_3  

predction filter set 7, tap 3  

11:10   RW   0x0  
sw_pred_tap_2_m1  

additional Prediction filter tap  -1 for set 2  

9:8   RW   0x0  

sw_pred_tap_2_4  

Field0000 Abstract  

additional Prediction filter tap  4 for set 2  

7:6   RW   0x0  
sw_pred_tap_4_m1  

additional Prediction filter tap  -1 for set 4  

5:4   RW   0x0  

sw_pred_tap_4_4  

Field0000 Abstract  

additional Prediction filter tap  4 for set 4  

3:2   RW   0x0  
sw_pred_tap_6_m1  

additional Prediction filter tap  -1 for set 6  

1:0   RW   0x0  

sw_pred_tap_6_4  

Field0000 Abstract  

additional Prediction filter tap  4 for set 6  

 

 
VDPU_SWREG45  
Address: Operational Base + offset (0x00b4)  

bi-dir initial ref pic list register (9- 11)  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:25   RW   0x00  
sw_binit_rlist_b11  

Initial reference picture list for bi -  direct backward picid 11  

24:20   RW   0x00  
sw_binit_rlist_f11  

Initial reference picture list for bi -  direct forward picid 11  
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Bit  Attr  Reset Value  Description  

19:15   RW   0x00  
sw_binit_rlist_b10  

Initial reference picture list for bi -  direct b ackward picid 10  

14:10   RW   0x00  
sw_binit_rlist_f10  

Initial reference picture list for bi -  direct forward picid 10  

9:5   RW   0x00  
sw_binit_rlist_b9  

Initial reference picture list for bi -  direct backward picid 9  

4:0   RW   0x00  
sw_binit_rlist_f9  

Initial reference picture list for bi -  direct forward picid 9  

 
 

VDPU_SWREG46  
Address: Operational Base + offset (0x00b8)  
bi-dir initial ref pic list register (12- 14) /  VP7,VP8 quantization v  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:25   RW   0x00  
sw_binit_rlist_b14  

Initial reference picture list for bi -  direct backward picid 14  

24:20   RW   0x00  
sw_binit_rlist_f14  

Initial reference picture list for bi -  direct forward picid 14  

19:15   RW   0x00  
sw_binit_rlist_b13  

Initial reference picture list for bi -  direct backward picid 13  

14:10   RW   0x00  
sw_binit_rlist_f13  

Initial reference picture list for bi -  direct forward picid 13  

9:5   RW   0x00  
sw_binit_rlist_b12  

Initial reference picture list for bi -  direct backward picid 12  

4:0   RW   0x00  
sw_binit_rlist_f12  

Initial reference picture list for bi -  direct forward picid 12  

 
 

VDPU_SWREG46_VP8  
Address: Operational Base + offset (0x00b8)  
bi-dir initial ref pic list register (12- 14) /  VP7,VP8 quantization v  

Bit  Attr  Reset Value  Description  

31:27   RW   0x00  
sw_quant_delta_2  

quantisizer delta 2  

26:22   RW   0x00  
sw_quant_delta_3  

quantisizer delta 3  

21:11   RW   0x000  
sw_quant_2  

quantisizer value for LUT (7 bit)  

10:0   RW   0x000  
sw_quant_3  

quantisizer value for LUT (7 bit)  

 
 

VDPU_SWREG47  
Address: Operational Base + offset (0x00bc)  
bi-dir and P fwd initial ref pic list register (15 and P 0-3) /  VP7,V  
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Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:25   RW   0x00  
sw_pinit_rlist_f3  

Initial reference picture list for P  forward picid 3  

24:20   RW   0x00  
sw_pinit_rlist_f2  

Initial reference picture list for P  forward picid 2  

19:15   RW   0x00  
sw_pinit_rlist_f1  

Initial reference picture list for P  forward picid 1  

14:10   RW   0x00  
sw_pinit_rlist_f0  

Initial reference picture list for P  forward picid 0   

9:5   RW   0x00  
sw_binit_rlist_b15  

Initial reference picture list for bi -  direct backward picid 15  

4:0   RW   0x00  
sw_binit_rlist_f15  

Initial reference picture list for bi -  direct forward picid 15  

 
 
VDPU_SWREG47_VP8  

Address: Operational Base + offset (0x00bc)  
bi-dir and P fwd initial ref pic list register (15 and P 0-3) /  VP7,V  

Bit  Attr  Reset Value  Description  

31:27   RW   0x00  
sw_quant_delta_4  

quantisizer delta 4  

26:0   RO   0x0  reserved   

 

 
VDPU_SWREG48  
Address: Operational Base + offset (0x00c0)  

 Error concealment register  

Bit  Attr  Reset Value  Description  

31:23   RW   0x000  

sw_startmb_x  

Start MB from SW for X dimension. Used in error  concealment 

case   

[note]:the h264 and vp8 decoder will use these bits.  

22:15   RW   0x00  

sw_startmb_y  

Start MB from SW for Y dimension. Used in error  concealment 

case   

[note]:the h264 and vp8 decoder will use these bits.  

14:0   RO   0x0  reserved   

 

 
VDPU_SWREG49  
Address: Operational Base + offset (0x00c4)  

Prediction filter tap register for H264, MPEG4, VC1  

Bit  Attr  Reset Value  Description  

31:22   RW   0x000  

sw_pred_bc_tap_0_0  

Prediction filter set 0, tap 0  

[note]:the h264 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

21:12   RW   0x000  

sw_pred_bc_tap_0_1  

Prediction filter set 0, tap 1  

[note]:the h264 decoder will use these bits.  

11:2   RW   0x000  

sw_pred_bc_tap_0_2  

Prediction filter set 0, tap 2  

[note]:the h264 decoder will use these bits.  

1:0   RO   0x0  res erved   

 
 
VDPU_SWREG50  

Address: Operational Base + offset (0x00c8)  
Synthesis configuration register decoder 0 (read only)  

Bit  Attr  Reset Value  Description  

31   RO   0x1  

SW_DEC_MPEG2_PROF  

Decoding format support, MPEG -2 / MPEG -1     

'0' = not supported   

'1' = supported   

30:29   RO   0x3  

SW_DEC_VC1_PROF  

Decoding format support, VC -1     

2ôd0 = not supported   

2ôd1 = supported up to simple profile   

2ôd2 = supported up to main profile   

2ôd3 = supported up to advanced profile   

28   RO   0x1  

SW_DEC_JPEG_PROF  

Decoding format support, JPEG    

0 = not supported   

1 = supported   

27:26   RO   0x2  

SW_DEC_MPEG4_PROF  

Decoding format support, MPEG -4 / H.263    

2ôd0 = not supported   

2ôd1 = supported up to simple profile   

2ôd2 = supported up to advanced simple profile   

25:24   RO   0x3  

SW_DEC_H264_PROF  

Decoding format support, H.264        

2ôd0 = not supported   

2ôd1 = supported up to baseline profile   

2ôd2 = supported up to high profile labeled stream with restricted  

high profile tools  

[note]:the h264 decoder will use these bits.  

22   RO   0x0  

SW_DEC_PJEPEG_EXIT  

Progressive JPEG support:    

'0' = Not supported   

'1' = supported   
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Bit  Attr  Reset Value  Description  

21   RO   0x1  

SW_DEC_OBUFF_LEVEL  

Decoder output buffer level:      

'0' = 1 MB buffering is used   

'1' = 4 MB buffering is used   

[note]:the h264 and vp8 decoder will use these bits.  

20   RO   0x1  
SW_REF_BUFF_EXIST  

[note]:the h264 and vp8 decoder will use these bits.  

19:16   RO   0x5  
SW_DEC_BUS_STRD  

[note]:the h264 and vp8 decoder will use these bits.  

15:14   RO   0x1  
SW_DEC_SYNTH_LAN  

[note]:the h264 and vp8 decoder will use these bits.  

13:12   RO   0x2  

SW_DEC_BUS_WIDTH  

2ôd0 = error      

2ôd1 = 32 bit bus   

2ôd2 = 64 bit bus   

2ôd3 = 128 bit bus   

[note]:the h264 and vp8 decoder will use these bits.  

10:0   RO   0x780  

SW_DEC_MAX_OWIDTH  

 Max configured decoder video resolution that can be decoded. 

Informed as width of the picture in pixels       

[note]:the h264 and vp8 decoder will use these bits.  

 

 
VDPU_SWREG51  
Address: Operational Base + offset (0x00cc)  

Reference picture buffer control register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

sw_refbu_e  

Refer picture buffer enable:  

'0' = refer picture buffer disabled  

'1' = refer picture buffer enabled. Valid if picture size is QVGA   

or more   

[note]:the h264 and vp8 decoder will use these bits.  

30:19   RW   0x000  

sw_refbu_thr  

Reference buffer disable threshold value (cache miss   

amount). Used to buffer shut down (if more misses than   

allowed)  

[note]:the h264 and vp8 decoder will use these bits.  

18:14   RW   0x00  

sw_refbu_picid  

The used reference picture ID for reference buffer usage  

[note]:the h264 and vp8 decoder will use these bits.  
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Bit  Attr  Reset Value  Description  

13   RW   0x0  

sw_refbu_eval_e  

Enable for HW internal reference ID calculation. If given   

threshold level is reached by any picture_id after first MB row,   

that picture_id is used for reference buffer fill for rest of the   

picture  

[note]:the h264 and vp8 decoder will use these bits.   

12   RW   0x0  

sw_refbu_fparmod_e  

Field parity mode enable. Used in refbufferd evaluation mode  

'0' = use the result field of the evaluation  

'1' = use the parity mode field   

[note]:the h264 and vp8 decoder will use these bits.  

11:9   RO   0x0  reserved   

8:0   RW   0x000  

sw_refbu_y_offset  

Y offset for refbufferd. This coordinate is used to compensate   

the global motion of the video for better buffer hit rate  

[note]:the h264 and vp8 decoder will use these bits.  

 
 

VDPU_SWREG52  
Address: Operational Base + offset (0x00d0)  
Reference picture buffer information register 1 (read only)  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

sw_refbu_hit_sum  

The sum of the refbufferd hits of the picture. Determined for   

each 8x8 luminance partition of the picture. The proceeding of   

the HW calculation can be read during HW decoding  

[note]:the h264 and vp8 decoder will use these bits.  

15:0   RW   0x0000  

sw_refbu_intra_sum  

The sum of the luminance 8x8 intra partitons of the picture.   

The proceeding of the HW calculation can be read during HW   

decoding  

[note]:the h264 and vp8 decoder will use these bits.  

 
 
VDPU_SWREG53  

Address: Operational Base + offset (0x00d4)  
Reference picture buffer information register 2 (read only)  

Bit  Attr  Reset Value  Description  

31:22   RO   0x0  reserved   

21:0   RW   0x000000  

sw_refbu_y_mv_sum  

The sum of the decoded motion vector y -components of the   

picture. The first luminance motion vector of each MB is used   

in calculation. Other motion vectors of the MB are discarded.   

Each motion vector is saturated between -256 -  255 before   

calculation. The proceeding of the HW calculation can be   

read duri ng HW decoding  

[note]:the h264 and vp8 decoder will use these bits.  
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VDPU_SWREG54  
Address: Operational Base + offset (0x00d8)  

Synthesis configuration register decoder 1 (read only)   

Bit  Attr  Reset Value  Description  

31   RO   0x1  

SW_DEC_JPEG_EXTENS  

JPEG sampling support extension for 411 and 444 samplings   

and support for bigger max resolution than 16 Mpix (up to   

67Mpixels):  

'0' = not supported  

'1' = supported  

30   RO   0x1  

SW_DEC_REFBU_ILACE  

Refbufferd support for interlaced content:  

'0' = not supported  

'1' = supported   

[note]:the h264 decoder will use these bits.  

28   RO   0x0  

SW_REF_BUFF2_EXIST  

Reference picture buffer 2 usage:  

'0' = not supported  

'1' = reference buffer 2 is used  

[ note]:the h264 and vp8 decoder will use these bits.  

27:26   RO   0x1  

SW_DEC_RV_PROF  

Decoding format support, RV  

2ôd0 = not supported  

2ôd1 = supported up to  

2ôd2 = NA  

25   RO   0x0  

SW_DEC_RTL_ROM  

ROM implementation type (If design includes ROMs)   

'0': ROMs are implemented from actual ROM units  

'1': ROMs are impelemted from RTL  

24   RO   0x1  

SW_DEC_VP7_PROF  

Decoding format support, VP7  

0 = not supported  

1 = supported  

23   RO   0x1  

SW_DEC_VP8_PROF  

Decoding format support, VP8  

0 = not supported  

1 = supported  

[note]:the vp8 decoder will use these bits.  

22   RO   0x1  

SW_DEC_AVS_PROF  

Decoding format support, AVS  

0 = not supported  

1 = supported  
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Bit  Attr  Reset Value  Description  

21:20   RO   0x1  

SW_DEC_MVC_PROF  

Decoding format support, MVC  

0 = not supported  

1 = supported  

19   RO   0x1  

SW_DEC_VP8SNAP_E  

Decoding format support, VP8 snapshot  

0 = not supported bigger than 1080p resolution  

1 = supported upto 16kx16k pixel resolution (defined m ax)  

[note]:the vp8 decoder will use these bits.  

18:17   RO   0x1  

SW_DEC_TILED_L  

Tiled mode support level   

2ôd0 = not supported   

2ôd1 = supported with 8x4 tile size   

2ôd2,  2ôd3 = reserved   

[note]:the h264 and vp8 decoder will use these bits.  

16:0   RO   0x0  reserved   

 
 

VDPU_SWREG55  
Address: Operational Base + offset (0x00dc)  
Reference picture buffer 2 / Advanced prefetch control register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

sw_refbu2_buf_e  

Refer picture buffer 2 enable:  

'0' = refer picture buffer disabled  

'1' = refer picture buffer enabled. Valid if picture size is QVGA   

or more (can be turned of by HW if threshold value reached)  

[note]:the h264 and vp8 decoder will use these bits.  

30:19   RW   0x000  

sw_refbu2_thr  

Reference buffer disable threshold value (buffer miss   

amount). Used to buffer shut down (if more misses than   

allowed)  

[note]:the h264 and vp8 decoder will use these bits.  

18:14   RW   0x00  

sw_refbu2_picid  

The used reference picture ID for referen ce buffer usage  

[note]:the h264 and vp8 decoder will use these bits.  

13:0   RW   0x0000  

sw_apf_threshold  

Advanced prefetch threshold value. If   current MB exceeds the 

threshold the advanced mode is not used. Value 0 disables 

threshold usage and advanced   

 prefetch usage is restricted by internal memory limitation only   

[note]:the h264 and vp8 decoder will use these bits.  

 
 

VDPU_SWREG56  
Address: Operational Base + offset (0x00e0)  
Reference buffer information register 3 (read only)  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

sw_refbu_top_sum  

The sum of the top partitions of the picture  

[note]:the h264 and vp8 decoder will use these bits.  

15:0   RW   0x0000  

sw_refbu_bot_sum  

The sum of the bottom partitions of the picture  

[note]:the h264 and vp8 decoder will use these bits.  

 

 
VDPU_SWREG57_INTRA_INTER  
Address: Operational Base + offset (0x00e4)  

intra_dll3t,intra_dblspeed,inter_dblspeed,stream_len_hi  

Bit  Attr  Reset Value  Description  

31:15   RO   0x0  reserved   

14:8   RO   0x00  

debug_service  

debug_service signals  

service_wr[2:0], service_rd[3:0]  

7   RW   0x0  

sw_cache_en  

cache enable  

1'b1: cache enable  

1'b0: cache disable  

when sw_cache_en is 1'b1, sw_pref_sigchan should also be 1'b1  

6   RW   0x0  

sw_pref_sigchan  

prefetch single channel enable  

1'b1: prefetch single channel enable  

5   RW   0x0  

sw_axiwr_sel  

axi write master select  

1'b0: auto sel encoder axi signals and decoder axi signals  

1'b1: sel decoder axi signals (it only use to set bu_dec_e to 1'b0 

in the middle of a frame)  

4   RW   0x0  

sw_paral_bus  

paral_bus enable  

when it is set to 1'b1, the axi support read and write service 

parallel; when it is set to 1'b0, the axi only support read and 

write serial  

3   RW   0x0  

sw_intra_dbl3t  

sw_intra_dbl3t  

In chroma dc intra prediction, when this bit is enable, there will 3 

cycle enhance for every block  

2   RW   0x0  

sw_intra_dblspeed  

intra double speed enable  

Intra double speed enable  

1   RW   0x0  

sw_inter_dblspeed  

inter double speed enable  

Inter d ouble speed enable  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

sw_stream_len_hi  

stream length high bit  

The extension bit of sw_stream_len  

 

 
VDPU_SWREG57  
Address: Operational Base + offset (0x00e4)  

intra_dll3t,intra_dblspeed,inter_dblspeed,stream_len_hi  

Bit  Attr  Reset Value  Description  

31   RW   0x0  
fuse_dec_h264  

1 = H.264 enabled   

30   RW   0x0  
fuse_dec_mpeg4  

1= MPEG -4/H.263 enabled  

29   RW   0x0  
fuse_dec_mpeg2  

1 = MPEG -2/MPEG -1 enabled N  

27   RW   0x0  

fuse_dec_jpeg  

Field0000 Abstract  

1= JPEG enabled  

25   RW   0x0  
fuse_dec_vc1  

1 = VC1 enabled  

24   RW   0x0  

fuse_dec_pjpeg  

1 = Progressive JPEG enabled (Requires also JPEG to be   

enabled  

22   RW   0x0  
fuse_dec_rv  

1= RV enabled  

21   RW   0x0  
fuse_dec_vp7  

1= VP7 enabled  

20   RW   0x0  
fuse_dec_vp8  

1= VP8 enabled   

19   RW   0x0  
fuse_dec_avs  

1 = AVS eanbled   

18   RW   0x0  
fuse_dec_mvc  

 enabled (requires also H264 to be enabled)   

17:16   RO   0x0  reserved   

15   RW   0x0  

fuse_dec_maxw_1920  

1  = Max video width up to 1920 pixels enabled. Priority coded   

with priority 1.  

14   RW   0x0  

fuse_dec_maxw_1280  

1  = Max video width up to 1280 pixels enabled. Priority coded   

with priority 2.  

13   RW   0x0  

fuse_dec_maxw_720  

1  = Max video width up to 720 pixels enabled. Priority coded   

with priority 3.  

12   RW   0x0  

fuse_dec_maxw_352  

1  = Max video width up to 352 pixels enabled. Priority coded   

with priority 4  
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Bit  Attr  Reset Value  Description  

11:8   RO   0x0  reserved   

7   RW   0x0  
fuse_dec_refbuffer  

1 = reference buffer used  

6:0   RO   0x0  reserved   

 
 
VDPU_SWREG58  

Address: Operational Base + offset (0x00e8)  
Decoder debug register 0 (read only)   

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30   RO   0x0  
debug_mv_req  

mvst_mv_req signal value  

29   RO   0x0  
debug_rlc_req  

prtr_res_y_req signal value  

28   RO   0x0  
debug_res_y_req  

prtr_res_y_req signal value  

27   RO   0x0  
debug_res_c_req  

prtr_res_c_req signal value  

26   RO   0x0  
debug_strm_da_e  

strm_da_e signal value   

25   RO   0x0  
debug_framerdy  

dfbu_framerdy signal value    

24   RO   0x0  
debug_filter_req  

dfbu_req_e signal value   

23   RO   0x0  
debug_referreq0  

prbu_referreq0 signal value   

22   RO   0x0  
debug_referreq1  

prbu_referreq1 signal value  

21   RO   0x0  reserved   

20:0   RO   0x000000  
debug_dec_mb_count  

HW internal MB counter value  

 
 

VDPU_SWREG59  
Address: Operational Base + offset (0x00ec)  
H264 Chrominance 8 pixel interleaved data base  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_dec_ch8pix_base  

Base address for additional chrominance data format where  

chrominance is interleaved in group of 8 pixels. The usage is  

enabled by sw_ch_8pix_ileav_e   

[note]:the h264 decoder will us e these bits.  

1:0   RO   0x0  reserved   
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VDPU_SWREG60  
Address: Operational Base + offset (0x00f0)  

Interrupt register post-processor  

Bit  Attr  Reset Value  Description  

31:14   RO   0x0  reserved   

13   RW   0x0  

sw_pp_bus_int  

Interrupt status bit bus. Error response from bus. In pipeline 

mode this bit is not used   

12   RW   0x0  

sw_pp_rdy_int  

Interrupt status bit pp. When this bit is high post processor has 

processed a picture in external mode. In pipeline mode this bit is 

not used.   

11:9   RO   0x0  reserved   

8   RW   0x0  

sw_pp_irq  

 Post -processor IRQ. SW will reset this after interrupt is  

handled. HINTpp is not used for pp if IRQ disable pp is high  

(sw_pp_irq_n_e = 1). In pipeline mode this bit is not used  

7:5   RO   0x0  reserved   

4   RW   0x0  

sw_pp_irq_dis  

 Post -processor IRQ disable. When high, there are no  interrupts 

from HW concerning post processing. Polling must be used to see 

the interrupt   

3:2   RO   0x0  reserved   

1   RW   0x0  

sw_pp_pipeline_e  

Decoder ïpost -processing pipeline enable:   

0 = Post -processing is processing different picture than decoder 

or is disabled   

1 = Post -processing is performed in pipeline with decoder   

0   RW   0x0  

sw_pp_e  

External mode post -processing enable. This bi t will start the post -

processing operation. Not to be used if PP is in pipeline with 

decoder (sw_pp_pipeline_e = 1). HW will reset this when  

picture is post -processed.   

 
 

VDPU_SWREG61  
Address: Operational Base + offset (0x00f4)  
Device configuration register post-processor  

Bit  Attr  Reset Value  Description  

31:24   RW   0x01  
sw_pp_axi_rd_id  

Read ID used for AXI PP read services (if connected to AXI)  

23:16   RW   0x01  
sw_pp_axi_wr_id  

Write ID used for AXI PP write services (if connected to AXI)  

15   RO   0x0  reserved   

14   RW   0x0  
sw_pp_scmd_dis  

AXI Single Command Multiple Data disable.  
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Bit  Attr  Reset Value  Description  

13   RW   0x0  

sw_pp_in_a2_endsel  

Endian/swap select for Alpha blend input source 2:   

'0' = Use PP in endian/swap definitions (sw_pp_in_endian, 

sw_pp_in_swap)   

'1' = Use Ablend source 1 endian/swap definitions   

12   RW   0x0  

sw_pp_in_a1_swap32  

Alpha blend source 1 input 32bit data swap (may be used for 64 

bit environment):   

0 = no swa pping of 32 bit words   

1 = 32 bit data words are swapped (needed in 64 bit   

environment to achieve 7 -6-5-4-3-2-1-0 byte order(also little 

endian should be enabled))   

11   RW   0x0  

sw_pp_in_a1_endian  

Alpha blend source 1 input data byte  endian mode.   

0 = Big endian (0 -1-2-3 order)   

1 = Little endian (3 -2-1-0 order)  

10   RW   0x0  

sw_pp_in_swap32_e  

PP input 32bit data swap (may be used for 64 bit environment):   

0 = no swapping of 32 bit words   

1 = 32 bit data words are swapped (needed in 64 bit 

environment to achieve 7 -6-5-4-3-2-1-0 byte order(also little 

endian should be enabled))   

9   RW   0x0  

sw_pp_data_disc_e  

PP data discard enable. Precise burst lengths are used with  

reading services. E xtra data is discarded internally.   

 

8   RW   0x1  

sw_pp_clkgate_e  

PP dynamic clock gating enable:  

1 = Clock is gated from PP structures that are not used   

0 = Clock is running for all PP structures   

Note: Clock gating value can be changed only when PP is not 

enabled   

7   RW   0x0  

sw_pp_in_endian  

PP input picture byte endian mode. Used only if PP is in  

standalone mode. If PP is running pipelined with the decoder, this 

bit has no effect.   

0 = Big endian (0 -1-2-3 order)   

1 = Little endian (3 -2-1-0 order)   
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Bit  Attr  Reset Value  Description  

6   RW   0x0  

sw_pp_out_endian  

PP output picture endian mode for YCbCr data or for any data if 

config value SW_PP_OEN_VERSION=1   

0 = Big endian (0 -1-2-3 order)   

1 = Little endian (3 -2-1-0 order)   

(NOTE: For SW_PP_OEN_VERSION=0  16 bit RGB data this bit 

works as pixel swapping bit. For 32 bit RGB this bit has no 

meaning)   

5   RW   0x0  

sw_pp_out_swap32_e  

PP output data word swap (may be used for 64 bit environm ent):   

0 = no swapping of 32 bit words   

1 = 32 bit data words are swapped (needed in 64 bit 

environment to achieve 7 -6-5-4-3-2-1-0 byte order (also little 

endian should be enabled))   

4:0   RW   0x00  
sw_pp_max_burst  

Maximum burst length for PP bus transactions. 1 -16  

 
 
VDPU_SWREG62  

Address: Operational Base + offset (0x00f8)  
Deinterlace control register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

sw_deint_e  

De- interlace enable. Input data is in interlaced format and  

deinterlacing needs to be performed   

30   RO   0x0  reserved   

29:16   RW   0x0000  
sw_deint_threshold  

Threshold value used in deinterlacing  

15   RW   0x0  
sw_deint_blend_e  

Blend enable for de - interlacing  

14:0   RW   0x0000  
sw_deint_edge_det  

Edge detect value used for deinterlacing  

 

 
VDPU_SWREG63  

Address: Operational Base + offset (0x00fc)  
base address for reading post-processing input picture  uminan  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_pp_in_lu_base  

Base address for post -processing input luminance picture. If   PP 

input picture is fetched from fields this base address is used to 

point to topfield of the picture.  Used in external mode only.  

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG64  
Address: Operational Base + offset (0x0100)  

Base address for reading post-processing input picture Cb/Ch  
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Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_pp_in_cb_base  

Base address for post -processing input Cb picture or for both 

chrominance pictures (if chrominances interleaved). If PP input 

picture is fetched from fields this base address is used  to point 

to topfield of the picture. Used in external mode only   

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG65  
Address: Operational Base + offset (0x0104)  

 Base address for reading post-processing input picture Cr  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  

sw_pp_in_cr_base  

Base address for post -processing input cr picture. Used in 

external mode only   

1:0   RO   0x0  reserved   

 
 

VDPU_SWREG66  
Address: Operational Base + offset (0x0108)  
Base address for writing post-processed picture luminance/RGB  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_pp_out_lu_base  

Base address for post -processing output picture 

(luminance/YUYV/RGB).   

 
 
VDPU_SWREG67  

Address: Operational Base + offset (0x010c)  
Base address for writing post-processed picture Ch  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_pp_out_ch_base  

Base address for post -processing output chrominance picture 

(interleaved chrominance).   

 
 

VDPU_SWREG68  
Address: Operational Base + offset (0x0110)  
Register for contrast adjusting  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
sw_contrast_thr1  

Threshold value 1, used with contrast adjusting  

23:20   RO   0x0  reserved   

19:10   RW   0x000  
sw_contrast_off2  

Offset value 2, used with contrast adjusting  

9:0   RW   0x000  
sw_contrast_off1  

Offset value 1, used with contrast adjusting  
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VDPU_SWREG69  

Address: Operational Base + offset (0x0114)  
Register for colour conversion and contrast adjusting  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

sw_pp_in_start_ch  

For YUYV 422 input format. Enable for start_with_chrominance.   

'0' =the order is Y0CbY0Cr or Y0CrY0Cb   

'1'= the order is CbY0CrY0 or CrY0CbY0   

30   RW   0x0  

sw_pp_in_cr_first  

For YUYV 422 input format and  YCbCr 420 semiplanar format. 

Enable for Cr first (before Cb)   

'0' =the order is Y0CbY0Cr or CbY0CrY0     (if 420 semiplanar 

chrominance: CbCrCbCr)   

'1'= the order is Y0CrY0Cb or CrY0CbY0     (if 420 semiplanar 

chrominance: CrCbCrCb)   

29   RW   0x0  

sw_pp_out_start_ch  

For YUYV 422 output format. Enable for  

start_with_chrominance.   

'0' =the order is Y0CbY0Cr or Y0CrY0Cb   

'1'= the order is CbY0CrY0 or CrY0CbY0   

28   RW   0x0  

sw_pp_out_cr_first  

For YUYV 422 output format. Enable for Cr first (beforeCb)   

'0' =the order is Y0CbY0Cr or CbY0CrY0   

'1'= the order is Y0CrY0Cb or CrY0CbY0  

27:18   RW   0x000  

sw_color_coeffa2  

Coefficient a2, used with Y pixel to calculate all color  

components   

17: 8   RW   0x000  
sw_color_coeffa1  

Coefficient a1, used with Y pixel to calculate all color components   

7:0   RW   0x00  
sw_contrast_thr2  

Threshold value 2, used with contrast adjusting   

 
 
VDPU_SWREG70  

Address: Operational Base + offset (0x0118)  
Register for colour conversion  0  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:20   RW   0x000  
sw_color_coeffd  

Coefficient d, used with Cb to calculate green component value   

19:10   RW   0x000  
sw_color_coeffc  

Coefficient c, used with Cr to calculate green component  value   

9:0   RW   0x000  
sw_color_coeffb  

Coefficient b, used with Cr to calculate red component value  

 
 

VDPU_SWREG71  
Address: Operational Base + offset (0x011c)  
Register for colour conversion  1 + rotation mode  
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Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:21   RW   0x000  
sw_crop_startx  

Start coordinate x for the cropped area in macroblocks.  

20:18   RW   0x0  

sw_rotation_mode  

Rotation mode:                                           

3ôb000 = rotation disabled                              

3ôb001 = rotate + 90                                    

3ôb010 = rotate ï90                                   

3ôb011 = horizontal flip (mirror)                        

3ôb100 = vertical flip                                  

3ôb101 = rotate 180                                      

17:10   RW   0x00  
sw_color_coefff  

Coefficient f, used with Y to adjust brightness  

9:0   RW   0x000  
sw_color_coeffe  

Coefficient e, used with Cb to calculate blue component value  

 
 

VDPU_SWREG72  
Address: Operational Base + offset (0x0120)  

PP input size and -cropping register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
sw_crop_starty  

Start coordinate y for the cropped area in macroblocks.    

23   RO   0x0  reserved   

22:18   RW   0x00  

sw_rangemap_coef_y  

Range map value for Y component (RANGE_MAPY+9 in VC -      

1 standard)                                             

17   RO   0x0  reserved   

16:9   RW   0x00  

sw_pp_in_height  

PP input picture height in MBs. Can be cropped from a bigger   

input picture in external mode          

8:0   RW   0x000  

sw_pp_in_width  

PP input picture width in MBs. Can be cropped from a bigger  

input picture in external mode                               

 
 

VDPU_SWREG73  
Address: Operational Base + offset (0x0124)  
PP input picture base address for Y bottom field  

Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  
sw_pp_bot_yin_base  

PP input Y base for bottom field   

1:0   RO   0x0  reserved   

 
 
VDPU_SWREG74  

Address: Operational Base + offset (0x0128)  
PP input picture base for Ch bottom field  
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Bit  Attr  Reset Value  Description  

31:2   RW   0x00000000  
sw_pp_bot_cin_base  

PP input C base for bottom field (mixed chrominance)  

1:0   RO   0x0  reserved   

 

 
VDPU_SWREG79  
Address: Operational Base + offset (0x013c)  

Scaling ratio register 1 & padding for B  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

sw_rangemap_y_e  

Range map enable for Y component (RANGE_MAPY_FLAG             

in VC -1 standard). For VC1 main profile this bit is used as   

range expansion enable                                        

30   RW   0x0  

sw_rangemap_c_e  

Range map enable for chrominance component      

RANGE_MAPUV_FLAG in VC -1 standard)             

29   RW   0x0  

sw_ycbcr_range  

Defines the YCbCr range in RGB conversion:    

0 =16 -- > 235 for Y,                        

    16 -- > 240 for Chrominance                   

1 = 0 -- > 255  for all components           

28   RW   0x0  

sw_rgb_pix_in32  

RGB pixel amount/ 32 bit word         

0 = 1 RGB pixel/32 bit            

1 = 2 RGB pixels/32 bit           

27:23   RW   0x00  

sw_rgb_r_padd  

Amount of ones that will be padded in front of the R -    

component                                               

22:18   RW   0x00  

sw_rgb_g_padd  

Amount of ones that will be padded in front of the G -    

component                                               

17:0   RW   0x00000  
sw_scale_wratio  

Scaling ratio for width (outputw -1/inputw -1)    

 

 
VDPU_SWREG80  
Address: Operational Base + offset (0x0140)  

Scaling register 0 ratio & padding for R and G  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30   RW   0x0  

sw_pp_fast_scale_e  

0 = fast downscaling is not enabled                              

1 = fast downscaling is enabled. The quality of the picture is  

     decreased but performance is improved                             
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Bit  Attr  Reset Value  Description  

29:27   RW   0x0  

sw_pp_in_struct  

PP input data picture structure:                                    

3ôd0 = Top field / progressive frame structure: Read input data        

from top field base address /frame base address and read            

every line                                                          

3ôd1  = Bottom field structure: Read input data from bottom field      

base address and read every line.                                   

3ôd2 = Interlaced field structure: Read input data  from both top       

and bottom field base address and take every line from each         

field.                                                              

3ôd3 = Interlaced frame structure: Read input data from both top       

and bottom field base addres s and take every second line            

from each field.                                                    

3ôd4 = Ripped top field structure: Read input data from top field      

base address and read every second line.                            

3ôd5 = Ripped bottom field structure: Read input data from             

bottom field base address and read every second line                

26:25   RW   0x0  

sw_hor_scale_mode  

Horizontal scaling mode:        

2ôb00 = Off                    

2ôb01 = Upscale                

2ôb10 = Downscale              

24:23   RW   0x0  

sw_ver_scale_mode  

Vertical scaling mode:       

2ôb00 = Off                 

2ôb01 = Upscale             

2ôb10 = Downscale           

22:18   RW   0x00  

sw_rgb_b_padd  

Amount of ones that will be padded in front of the B -     

component                                                

17:0   RW   0x00000  
sw_scale_hratio  

Scaling ratio for height (outputh -1/inputh -1)   

 
 

VDPU_SWREG81  
Address: Operational Base + offset (0x0144)  
Scaling ratio register 2  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_wscale_invra  

Inverse scaling ratio for width, or ch (inputw -1 / outputw -1)  

15:0   RW   0x0000  
sw_hscale_invra  

Inverse scaling ratio for height or cv (inputh -1 / outputh -1)  

 
 

VDPU_SWREG82  
Address: Operational Base + offset (0x0148)  
Rmask register  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_r_mask  

Bit mask for R component (and alpha channel)  

 

 
VDPU_SWREG83  
Address: Operational Base + offset (0x014c)  

Gmask register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_g_mask  

Bit mask for G component (and alpha channel)   

 
 
VDPU_SWREG84  

Address: Operational Base + offset (0x0150)  
Bmask register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_b_mask  

Bit mask for B component (and alpha channel)   

 
 

VDPU_SWREG85  
Address: Operational Base + offset (0x0154)  
Post-processor control register  

Bit  Attr  Reset Value  Description  

31:29   RW   0x0  

sw_pp_in_format  

PP input picture data format                                    

3ôd0 = YUYV 4:2:2 interleaved (supported only in external mode)    

3ôd1 = YCbCr 4:2:0  Semi -planar in linear raster -scan format        

3ôd2 = YCbCr 4:2:0 planar (supported only in external mode)        

3ôd3 = YCbCr 4:0:0 (supported only in pipelined mode)              

3ôd4 = YCbCr 4:2:2 Semi -planar (supported only in pipelined        

 mode)                                                           

3ôd5 = YCbCr 4:2:0 Semi -planar in tiled format (supported only 

in  

 external mode (8170 decoder only)                               

3ôd6 = YCbCr 4:4:0 Semi -planar (supported only in pipelined         

 mode, possible for jpeg only)                                   

3ôd7 = Escape pp input data format. Defined in swreg86             

28:26   RW   0x0  

sw_pp_out_format  

PP output picture data format:            

3ôd0 = RGB                                   

3ôd1 = YCbCr 4:2:0 planar (Not supported)    

3ôd2 = YCbCr 4:2:2 planar (Not supported)    

3ôd3 = YUYV 4:2:2 interleaved                

3ôd4 = YCbCr 4:4:4 planar (Not supported)    

3ôd5 = YCh 4:2:0 chrominance interleaved     

3ôd6 = YCh 4:2:2 (Not supported)             

3ôd7 = YCh 4:4:4 (Not supported)             
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Bit  Attr  Reset Value  Description  

25:15   RW   0x000  

sw_pp_out_height  

 Scaled picture height in pixels (Must be dividable by 2 or by  

 any if Pixel Accurate PP output configuration is enabled) Max  

 scaled picture height is 1920 pixels or maximum three times    

 the input source height minus 8 pixels                         

14:4   RW   0x000  

sw_pp_out_width  

Scaled picture width in pixels. Must be dividable by 8 or by   

any if Pixel Accurate PP outpu t configuration is enabled. Max  

scaled picture width is 1920 pixels or maximum three times     

the input source width minus 8 pixels                          

3   RW   0x0  

sw_pp_out_tiled_e  

Tiled mode enable for PP output. Can be used only for          

YCbYCr 422 output format. Can be used only if correpongind     

configuration supports this feature. Tile size is 4x4 pixels.  

2   RW   0x0  

sw_pp_out_swap16_e  

PP output swap 16 swaps 16 bit halfs inside of 32 bit word.      

 Can be used for 16 bit RGB to  change pixel orders but is valid  

also for any output format                                       

 NOTE: requires that configuration of                            

 SW_PPD_OEN_VERSION=1                                            

1   RW   0x0  

sw_pp_crop8_r_e  

PP input picture width is not 16 pixels multiple. Only 8 pixels  

of the most right MB of the unrotated input picture is used for   

PP input.                                                        

0   RW   0x0  

sw_pp_crop8_d_e  

PP input pi cture height is not 16 pixels multiple. Only 8 pixel  

rows of the most down MB of the unrotated input picture is       

used for PP input.                                               

 

 
VDPU_SWREG86  
Address: Operational Base + offset (0x0158)  

Mask 1 start coordinate register  

Bit  Attr  Reset Value  Description  

31:29   RW   0x0  

sw_pp_in_format_es  

Escape PP in format. Used if sw_pp_in_format is defined to 7: 0  

2ôd0 = YCbCr 4:4:4                                                  

2ôd1 = YCbCr 4:1:1                                                  

28   RO   0x0  reserved   

27:23   RW   0x00  

sw_rangemap_coef_c  

Range map value for chrominance component   

 (RANGE_MAPUV+9 in VC -1 standard)           
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Bit  Attr  Reset Value  Description  

22   RW   0x0  

sw_mask1_ablend_e  

Mask 1 alpha blending enable. Instead of masking the output   

picture the alpha blending is performed. Alpha blending       

source can be found from alpha blend 1 base address. Alpha    

blending can be enabled only for RGB/ YUYV 422 data.          

21:11   RW   0x000  

sw_mask1_starty  

Vertical start pixel for mask area 1. Defines the y coordinate.  

Coordinate 0,0 means the up - left corner in PP output             

luminance picture. See Table 47 for restrictions                 

10:0   RW   0x000  

sw_mask1_st artix  

Horizontal start pixel for mask area 1. Defines the x       

coordinate. Coordinate 0,0 means the up - left corner in PP   

output luminance picture. See Table 47 for restrictions     

 

 
VDPU_SWREG87  
Address: Operational Base + offset (0x015c)  

Mask 2 start coordinate register  

Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  

sw_mask2_ablend_e  

Mask 2 alpha blending enable. Instead of masking the output  

picture the alpha blending is performed. Alpha blending      

source can be found from alpha blend 2 base address. Alpha   

blending can be enabled only for RGB/YUYV 422 data.          

21:11   RW   0x000  

sw_mask_starty  

Verical start pixel for mask area 2.  Defines the y coordinate.  

Coordinate 0,0 means the up - left corner in PP ouput Y           

picture. See Table 47 for restrictions                          

10:0   RW   0x000  

sw_mask2_startx  

Horizontal start pixel for mask area 2. Defines the x       

coordinate. Coordinate 0,0 means the up - left corner in PP   

output Y picture. See Table 47 for restrictions             

 

 
VDPU_SWREG88  

Address: Operational Base + offset (0x0160)  
Mask 1 size and PP original width register  

Bit  Attr  Reset Value  Descri ption  

31:23   RW   0x000  
sw_ext_orig_width  

PP input picture original width in macro blocks.    

22   RW   0x0  
sw_mask1_e  

Mask 1 enable. If mask 1 is used this bit is high   

21:11   RW   0x000  

sw_mask1_endy  

Mask 1 end coordinate y in pixels (inside of PPD output  

picture). Range must be between [Mask1StartCoordinateY,  

ScaledHeight].                                           
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Bit  Attr  Reset Value  Descri ption  

10:0   RW   0x000  

sw_mask1_endx  

Mask 1 end coordinate x in pixels (inside of PPD o utput   

picture). Range must be between [Mask1StartCoordinateX,   

ScaledWidth]                                              

 

 
VDPU_SWREG89  
Address: Operational Base + offset (0x0164)  

Mask 2 size register  

Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  
sw_mask2_e  

Mask 2 enable. If mask 1 is used this bit is high   

21:11   RW   0x000  

sw_mask2_endy  

Mask 2 end coordinate y in pixels (inside of PP output   

picture). Range must be between [Mask2StartCoordinateY,  

ScaledHeight].                                           

10:0   RW   0x000  

sw_mask2_endx  

 Mask 2 end coordinate x in pixels (inside of PP output   

 picture). Range must be between [Mask2StartCoordinateX,  

 ScaledWidth].                                            

 

 
VDPU_SWREG90  
Address: Operational Base + offset (0x0168)  

PiP register 0  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29   RW   0x0  

sw_right_cross_e  

Right side overcross enable. 0 = No right side overcross, 1 =  

right side overcross                                           

28   RW   0x0  

sw_left_cross_e  

Left side overcross enable. 0 = No left side overcross, 1 = left  

side overcross                                                    

27   RW   0x0  

sw_up_cross_e  

Upward overcross enable. 0 = No upward overcross, 1 =   

upward overcross                                        

26   RW   0x0  

sw_down_cross_e  

Downward overcross enable. 0 = No downward overcross, 1   

= downward overcross                                      

25:15   RW   0x000  

sw_up_cross  

Amount of upward overcross (vertical pixels outside of display  

from the upper side). Range must be between [0,                 

ScaledHeight].                                                  

14:11   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

10:0   RW   0x000  

sw_down_cross  

Amount of downward overcross (vertical pixels outside of  

displayfrom the down side). Range must be between 

[0,ScaledHeight].                                            

 

 
VDPU_SWREG91  
Address: Operational Base + offset (0x016c)  

PiP register 1 and dithering control  

Bit  Attr  Reset Value  Description  

31:30   RW   0x0  

sw_dither_select_r  

Dithering control for R channel:   

2ôb00 = dithering disabled          

2ôb01 = use four -bit dither matrix  

2ôb10 = use five -bit dither matrix  

2ôb11 = use six -bit dither matrix   

29:28   RW   0x0  

sw_dither_select_g  

Dithering control for G channel:     

2ôb00 = dithering disabled            

2ôb01 = use four -bit dither matrix    

2ôb10 = use five -bit dither matrix    

2ôb11 = use six -bit dither matrix     

27:26   RW   0x0  

sw_dither_select_b  

Dithering control for B chan nel:       

2ôb00 = dithering disabled              

2ôb01 = use four -bit dither matrix      

2ôb10 = use five -bit dither matrix      

2ôb11 = use six -bit dither matrix       

25:24   RO   0x0  reserved   

23:22   RW   0x0  

sw_pp_tiled_mode  

 Input data is in tiled mode (at the    

moment valid only for YCbCr 420 data, pipeline or external     

mode):                                                         

2ôd0 = Tiled mode not used                                        

2ôd1 = Tiled mode enabled for 8x4 sized tiles                     

2ôd2,  2ôd3 = reserved                                                 

21:11   RW   0x000  

sw_right_cross  

Amount of right side overcross (Horizontal pixels outside o  

display from the right side). Range must be between [0,      

ScaledWidth].                                                

10:0   RW   0x000  

sw_left_cross  

Amount of left side overcross (Horizontal pixels outside of    

display from the left side). Range m ust be between [0,         

ScaledWidth].                                                  

 
 

VDPU_SWREG92  
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Address: Operational Base + offset (0x0170)  

Display width and PP input size extension register  

Bit  Attr  Reset Value  Description  

31:29   RW   0x0  
sw_pp_in_h_ext  

Extended PP input height. Used with JPEG  

28:26   RW   0x0  
sw_pp_in_w_ext  

Extended PP input width. Used with JPEG  

25:23   RW   0x0  
sw_crop_starty_ext  

Extended PP input crop start coordinate x. Used with JPEG   

22:20   RW   0x0  
sw_crop_start_ext  

Extended PP input crop start coordinate y. Used with JPEG  

19:12   RO   0x0  reserved   

11:0   RW   0x000  
sw_display_width  

Width of the display in pixels. Max HDTV (1920)  

 
 

VDPU_SWREG93  
Address: Operational Base + offset (0x0174)  
Display width and PP input size extension register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_abledn1_base  

Base address for alpha blending input 1 (if mask1 is used in  

alpha blending mode). Format of data    is 24 bit RGB/ YCbCr  

and endian/swap -mode is as in PP input. Amount of data is    

informed with mask 1 size or with ablend1_scanline if ablend  

cropping  is supported in configuration.                        

 
 
VDPU_SWREG94  

Address: Operational Base + offset (0x0178)  
Base address for alpha blend 2 gui component  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_ablend2_base  

Base address for alpha blending input 2 (if mask2 is used in     

alpha blending mode). Format of data  is 24 bit RGB/ YCbCr       

and endian/swap -mode is as in PP input. Amount of data is       

informed with mask 2 size or with ablend2_scanline if ablend     

cropping is supported in configuration.                          

 
 

VDPU_SWREG95  
Address: Operational Base + offset (0x017c)  
Base address for alpha blend 2 gui component  

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   

25:13   RW   0x0000  

sw_ablend2_scan  

Scanline width in pixels for Ablend 2. Usage enabled if 

corresponding configuration bit is enabled               
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Bit  Attr  Reset Value  Description  

12:0   RW   0x0000  

sw_ablend1_scan  

Scanline width in pixels for Ablend 1. Usage enabled if   

corresponding configuration bit is enabled                 

 

 
VDPU_SWREG98  
Address: Operational Base + offset (0x0188)  

PP outupt width/height extension  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  

sw_pp_out_h_ext  

sw_pp_out_h_ext  

PP output heightextension  

0   RW   0x0  

sw_pp_out_w_ext  

sw_pp_out_w_ext  

PP output widthextension  

 
 

VDPU_SWREG99  
Address: Operational Base + offset (0x018c)  
PP fuse register (read only)   

Bit  Attr  Reset Value  Description  

31   RO   0x1  
fuse_pp_pp  

1 = PP enabled  

30   RO   0x1  
fuse_pp_deint  

1 = Deinterlacing enabled  

29   RO   0x1  
fuse_pp_ablend  

1 = Alpha Blending enabled  

28:16   RO   0x0  reserved   

15   RO   0x1  

fuse_pp_maxw_1920  

1 = Max PP output width up to 1920 pixels enabled. Priority   

coded with priority 1  

14   RO   0x1  

fuse_pp_maxw_1280  

1 = Max PP output width up to 1280 pixels enabled. Priority   

coded with priority 2  

13   RO   0x1  

fuse_pp_maxw_720  

1 = Max PP output width up to 720 pixels enabled. Priority   

coded with priority 3  

12   RO   0x1  

fuse_pp_maxw_352  

1 = Max PP output width up to 352 pixels enabled. Priority   

coded with priority 4  

11:0   RO   0x0  reserved   

 
 
VDPU_SWREG100  

Address: Operational Base + offset (0x0190)  
Synthesis configuration register post-processor (read only)  
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Bit  Attr  Reset Value  Description  

31   RO   0x1  

SW_ABLEND_CROP_E  

Alpha blending support for input cropping:  

'0': Not supported. External memory must include the exact   

image of the area being alpha blended  

'1' Supported. External memory can include a picture from   

blended area can be cropped. Requires usage of swreg95  

30   RO   0x1  

SW_PPD_PIXAC_E  

Pixel Accurate PP output mode exists:  

'0'= PIP, Scaling and masks can be adjusted by steps of 8   

pixels (width) or 2 pixels (height)  

'1' = PIP, Scaling and masks can be adjusted by steps of 1   

pixel for RGB and 2 pixels for subsampled chroma formats   

(by using bus specific write strobe functionality)  

29   RO   0x1  

SW_PPD_TILED_EXIST  

PP output YCbYCr 422 tiled support (4x4 pixel tiles)  

'0'=Not supported  

'1'=Supported  

28   RO   0x1  

SW_PPD_DITH_EXIST  

Dithering exists:  

'0' = no  

'1' = yes  

27:26   RO   0x3  

SW_PPD_SCALE_LEVEL  

Scaling support:  

2ôb00 = No scaling  

2ôb01 = Scaling with lo perfomance architecture  

2ôb10 = Scaling with high performance architecture  

2ôb11 = Scaling with high performance architecture + fast   

25   RO   0x1  

SW_PPD_DEINT_EXIST  

De- interlacing exits:  

'0' = no  

'1' = yes  

24   RO   0x1  

SW_PPD_BLEND_EXIST  

Alpha blending exists:  

'0' = no  

'1' = yes  

23   RO   0x1  

SW_PPD_IBUFF_LEVEL  

PP input buffering level:  

'0' = 1 MB input buffering is used  

'1' = 4 MB input buffering is used  

22:19   RO   0x0  reserved   

18   RO   0x1  

SW_PPD_OEN_VERSION  

PP output endian version:  

'0' = Endian mode supported for other than RGB  

'1' = Endian mode supported for any output format  
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Bit  Attr  Reset Value  Description  

17   RO   0x1  

SW_PPD_OBUFF_LEVEL  

PP output buffering level:  

'0' = 1 unit output buffering is used  

'1' = 4 unit output buffering is used  

16   RO   0x1  

SW_PPD_PP_EXIST  

PPD exists:  

'0'=no  

'1'=yes  

15:14   RO   0x1  

SW_PPD_IN_TILED_L  

PPD input tiled mode support level  

2ôb0 = not supported  

2ôb1 = 8x4 tile size supported  

13:11   RO   0x0  reserved   

10:0   RO   0x780  
SW_PPD_MAX_OWIDTH  

Max supported PP output width in pixels  

 
 

VDPU_SWREG101  
Address: Operational Base + offset (0x0194)  

soft reset signals  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RW   0x0  

sw_soft_reset  

softreset pulse signal  

write to 1'b1, valid;  

write to 1'b0, invalid;  

 

2.4.11  VPU MMU Register Summary   

Name  Offset  Size  
Reset 

Value  
Description  

VCODEC_MMU_DTE_ADD

R  
0x0000  W  0x00000000  MMU current page Table address  

VCODEC_MMU_STATUS  0x0004  W  0x00000018  MMU status register  

VCODEC_MMU_COMMAND  0x0008  W  0x00000000  MMU command register  

VCODEC_MMU_PAGE_FAU

LT_ADDR  
0x000c  W  0x00000000  

MMU logical address of last page 

fault  

VCODEC_MMU_ZAP_ONE_

LINE  
0x0010  W  0x00000000  MMU Zap cache line register  

VCODEC_MMU_INT_RAW

STAT  
0x0014  W  0x00000000  MMU raw interrupt status register  

VCODEC_MMU_INT_CLEA

R  
0x0018  W  0x00000000  MMU raw interrupt status register  

VCODEC_MMU_INT_MASK  0x001c  W  0x00000000  MMU raw interrupt status register  

VCODEC_MMU_INT_STAT

US  
0x0020  W  0x00000000  MMU raw interrupt status register  
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Name  Offset  Size  
Reset 

Value  
Description  

VCODEC_MMU_AUTO_GA

TING  
0x0024  W  0x00000001  mmu auto gating  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
 

2.4.12  VPU MMU Detail Register Description   
VCODEC_MMU_DTE_ADDR  
Address: Operational Base + offset (0x0000)  

MMU current page Table address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

MMU_DTE_ADDR  

MMU_DTE_ADDR  

MMU current page Table address  

 
 
VCODEC_MMU_STATUS  

Address: Operational Base + offset (0x0004)  
MMU status register  

Bit  Attr  Reset Value  Description  

31:11   RO   0x0  reserved   

10:6   RO   0x00  

PAGE_FAULT_BUS_ID  

page fault bus id  

Index of master reponsible for last page fault  

5   RO   0x0  

PAGE_FAULT_IS_WRITE  

page fault acess  

The direction of access for last page fault:  

0 = Read  

1 = Write  

4   RO   0x1  

REPLAY_BUFFER_EMPTY  

replay buffer empty status  

1'b1:The MMU replay buffer is empty  

3   RO   0x1  

MMU_IDLE  

mmu idle status  

The MMU is idle when accesses are being translated and there are 

no unfinished translated accesses.  

1'b1: MMU is idle  

2   RO   0x0  

STAIL_ACTIVE  

stall active status  

MMU stall mode currently enabled. The mode is enabled by 

command  

1'b1: MMU is in stall active status  

1   RO   0x0  

PAGE_FAULT_ACTIVE  

page fault active status  

MMU page fault mode currently enabled . The mode is enabled by 

command.  

1'b1: page fault is active  
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Bit  Attr  Reset Value  Description  

0   RO   0x0  

PAGING_ENABLED  

Paging enabled status  

1'b0 : paging is disabled  

1'b1: Paging is enabled  

 

 
VCODEC_MMU_COMMAND  
Address: Operational Base + offset (0x0008)  

MMU command register  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   

2:0   WO   0x0  

MMU_CMD  

mmu cmd  

MMU_CMD. This can be:  

0: MMU_ENABLE_PAGING  

1: MMU_DISABLE_PAGING  

2: MMU_ENABLE_STALL  

3: MMU_DISABLE_STALL  

4: MMU_ZAP_CACHE  

5: MMU_PAGE_FAULT_DONE  

6: MMU_FORCE_RESET  

 
 

VCODEC_MMU_PAGE_FAULT_ADDR  
Address: Operational Base + offset (0x000c)  
MMU logical address of last page fault  

Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000  

PAGE_FAULT_ADDR  

page fault addr  

address of last page fault  

 

 
VCODEC_MMU_ZAP_ONE_LINE  
Address: Operational Base + offset (0x0010)  

MMU Zap cache line register  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  

MMU_ZAP_ONE_LINE  

zap one line  

address to be invalidated from the page table cache  

 
 
VCODEC_MMU_INT_RAWSTAT  

Address: Operational Base + offset (0x0014)  
MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  

READ_BUS_ERROR  

read bus error  

read bus error status  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

PAGE_FAULT  

page fault  

page fault status  

 

 
VCODEC_MMU_INT_CLEAR  
Address: Operational Base + offset (0x0018)  

MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   WO   0x0  

READ_BUS_ERROR  

read bus error  

write 1 to clear read bus error  

0   WO   0x0  

PAGE_FAULT  

page fault clear  

write 1 to page fault clear  

 
 

VCODEC_MMU_INT_MASK  
Address: Operational Base + offset (0x001c)  
MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  

READ_BUS_ERROR  

read bus error  

enable the read bus interrupt souce when this bit is set to 1'b1  

0   RW   0x0  

PAGE_FAULT  

page fault mask  

enable the page fault interrupt souce when this bit is set to 1'b1  

 
 

VCODEC_MMU_INT_STATUS  
Address: Operational Base + offset (0x0020)  
MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RO   0x0  

READ_BUS_ERROR  

read bus error status  

1'b1:read bus error status  

0   RO   0x0  

PAGE_FAULT  

page fault status  

1'b1:page fault   

 
 

VCODEC_MMU_AUTO_GATING  
Address: Operational Base + offset (0x0024)  
mmu auto gating  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

0   RW   0x1  

mmu_auto_clkgating  

mmu_auto_clkgating  

when it is 1'b1, the mmu will auto gating it self  

 

2.4.13  VDPU Pref_cacheRegister Summary   

Name  Offset  Size  
Reset 

Value  
Description  

pref_cache_VERSION  0x0000  W  0xcac20101  VERSION register  

pref_cache_SIZE  0x0004  W  0x06110206  L2 cache SIZE  

pref_cache_STATUS  0x0008  W  0x00000000  Status register  

pref_cache_COMMAND  0x0010  W  0x00000000  Command setting register  

pref_cache_CLEAR_PAGE  0x0014  W  0x00000000  clear page register  

pref_cache_MAX_READS  0x0018  W  0x0000001c  maximum read register  

pref_cache_PERFCNT_SR

C0  
0x0020  W  0x00000000  

performance counter 0 source 

register  

pref_cache_PERFCNT_VAL

0  
0x0024  W  0x00000000  

performance counter 0 value 

register  

pref_cache_PERFCNT_SR

C1  
0x0028  W  0x00000000  

performance counter 0 source 

register  

pref_cache_PERFCNT_VAL

1  
0x002c  W  0x00000000  

performance counter 1 value 

register  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
 

2.4.14  VDPU_Pref_cache Detail Register Description   
pref_cache_VERSION  
Address: Operational Base + offset (0x0000)  

VERSION register  

Bit  Attr  Reset Value  Description  

31:16   RO   0xcac2  

PRODUCT_ID  

Field0000 Abstract  

Field0000 Description  

15:8   RO   0x01  

VERSION_MAJOR  

Field0000 Abstract  

Field0000 Description  

7:0   RO   0x01  

VERSION_MINOR  

Field0000 Abstract  

Field0000 Description  

 
 

pref_cache_SIZE  
Address: Operational Base + offset (0x0004)  
L2 cache SIZE  

Bit  Attr  Reset Value  Description  

31:24   RO   0x06  

External_bus_width  

Field0000 Abstract  

Log2 external bus width in bits  
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Bit  Attr  Reset Value  Description  

23:16   RO   0x11  

CACHE_SIZE  

Field0000 Abstract  

Log2 cache size in bytes  

15:8   RO   0x02  

ASSOCIATIVITY  

Field0000 Abstract  

Log2 associativity  

7:0   RO   0x06  

LINE_SIZE  

Field0000 Abstract  

Log2 line size in bytes  

 
 
pref_cache_STATUS  

Address: Operational Base + offset (0x0008)  
Status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RO   0x0  

DATA_BUSY  

Field0000 Abstract  

set when the cache is busy handling data  

0   RO   0x0  

CMD_BUSY  

Field0000 Abstract  

set when the cache is busy handling commands  

 
 
pref_cache_COMMAND  

Address: Operational Base + offset (0x0010)  
Command setting register  

Bit  Attr  Reset Value  Description  

31:6   RO   0x0  reserved   

5:4   RW   0x0  

sw_addrb_sel  

Field0000 Abstract  

2'b00:  to sel b[14:6]  

2'b01:  to sel b[15:9], b[7:6]  

2'b10:  to sel b[16:10], b[7:6]  

2'b11:  to sel b[17:11], b[7:6]  

3   RO   0x0  reserved   

2:0   WO   0x0  

COMMAND  

Field0000 Abstract  

The possible command is   

1 = Clear entire cache  

 
 
pref_cache_CLEAR_PAGE  

Address: Operational Base + offset (0x0014)  
clear page register  
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Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  

CLEAR_PAGE  

Field0000 Abstract  

writing an address, invlidates all lines in that page from the cache  

 

 
pref_cache_MAX_READS  
Address: Operational Base + offset (0x0018)  

maximum read register  

Bit  Attr  Reset Value  Description  

31:5   RO   0x0  reserved   

4:0   RW   0x1c  

MAX_READS  

Field0000 Abstract  

Limit the number of outstanding read transactions to this amount  

 
 

pref_cache_PERFCNT_SRC0  
Address: Operational Base + offset (0x0020)  
performance counter 0 source register  

Bit  Attr  Reset Value  Description  

31:4   RO   0x0  reserved   

3:0   RW   0x0  

PERFCNT_SRC0  

Field0000 Abstract  

This register holds all the possible source values for Performance 

Counter 0  

4'd 0: total clock cycles  

4'd 1: active clock cycles  

4'd 2: read transactions, master  

4'd 3: word reads, master  

4'd 4: read transactions, slave  

4'd 5: word reads, slave  

4'd 6: read hit, slave  

4'd 7: read misses, slave  

4'd 8: read invalidates, slave  

4'd 9: cacheable read transactions, slave  

4'd 10: bad hit nmber,  slave  

 
 
pref_cache_PERFCNT_VAL0  

Address: Operational Base + offset (0x0024)  
performance counter 0 value register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

PERFCNT_VAL0  

Field0000 Abstract  

Performance counter 0 value  

 
 

pref_cache_PERFCNT_SRC1  
Address: Operational Base + offset (0x0028)  
performance counter 0 source register  
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Bit  Attr  Reset Value  Description  

31:4   RO   0x0  reserved   

3:0   RW   0x0  

PERFCNT_SRC1  

Field0000 Abstract  

This register holds all the possible source values for Performance 

Counter 1  

4'd 0: total clock cycles  

4'd 1: active clock cycles  

4'd 2: read transactions, master  

4'd 3: word reads, master  

4'd 4: read transactions, slave  

4'd 5: word reads, slave  

4'd 6: rea d hit, slave  

4'd 7: read misses, slave  

4'd 8: read invalidates, slave  

4'd 9: cacheable read transactions, slave  

4'd 10: bad hit nmber, slave  

 

 
pref_cache_PERFCNT_VAL1  
Address: Operational Base + offset (0x002c)  

performance counter 1 value register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

PERFCNT_VAL1  

Field0000 Abstract  

Performance counter 1 value  

 

2.5  Application Notes  

2.5.1  HEVC Configuration flow 
1. Write the hevc_vpu_sel bit in the GRF_SOC_CONx register with ñ1ò to choose HEVC to 
work. 
2. Prepare the data in the DDR. 

3. Set the HEVC general system configuration in HEVC.swreg2, such as working mode, 
in/out endian. 
4. Set the picture parameters with HEVC.swreg3. 

5. Set the input and output data base address and HEVC reference configuration with 
HEVC.swreg4~HEVC.swreg43. 
6. If CABAC error detection is desired, set the HEVC.swreg44 to enable the corresponding 

error detection. 
7. Set the interrupt configuration and start the HEVC with HEVC.swreg1. 
8. Wait for the frame interrupt, and then get the processed results in the target DDR 

9. Clear all the interrupts, and repeat Process2~Process8 to start a new frame decoding if 
the decoding is not finished yet. 
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BEGIN

Choose 
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END
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Fig. 2-6 HEVC Common Configuration Flow 

 

2.5.2  VPU Configuration flow 
1.Because HEVC and VPU share the same memory and ahb bus and some of axi bus, we 
should set the hevc_vpu_sel bit in GRF_SOC_CONx to 1ôb0 to select VPU to work. 

 
2.Prepare the decoder data in the DDR memory, And in decoder other than JPEG decoder, 
the input stream buffer should at least contain a slice or a frame data, otherwise the 
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decoder will produce an interrupt and show error and then reset itself. 

 
3.Config all the registers will be used. and please notice that which be list as follows: 
In encoder----- We can configure the registers to control the input picture data format 

(such as endian and swap), but some input data format are fixed, such as cabac_table 
data. And the register VEPU_SWREG64~95 are JPEG quantization registers. They are write 
only registers. When you want to write these registers, you should first set 

VEPU_SWREG14[0] to 1ôb0 and VEPU_SWREG14[2:1] to 2ôb10( select JPEG mode). 
In decoder---- The decoder can support ref buffer mode or cacheable mode, but they canôt 
be both enabled. We can config the swreg57[6],swreg57[7] to enable cache and config the 

swreg51 to control the ref buffer. 
 

4.You should config VDPU_SWREG1[0] as 1ôb1 to enable video decoder. And config 
VDPU_SWREG60[0] as 1ôb1 to enable pp. If pp performed in pipeline with decoder, you 
should config VDPU_SWREG60[1] as 1ôb1 and then config VDPU_SWREG1[0] as 1ôb1 to 

enable decoder and pp. VEPU_SWREG14[0] set to 1ôb1 to enable encoder.  
 
5.Wait for the frame interrupt,and then check if the frame decoder ready interrupt is right 

or not, after that,you can get the processed results in the target DDR 
 
6.Clear all the interrupts,repeat step 2~5 to start a new frame decoder or encoder. 
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Chapter 3  RGA  
3  

3.1  Overview  

RGA is a separate 2D raster graphic acceleration unit. It accelerates 2D graphics 

operations, such as point/line drawing, image scaling, rotation, BitBLT, alpha blending and 
image blur/sharpness. 

3.1.1  Features 
 ̧ Data format 
Â Input data: ARGB/RGB888/RGB565/YUV420/YUV422 
Â Output data: ARGB/RGB888/RGB565 (YUV420/YUV422 for blur/sharpness);  

Â Pixel Format conversion, BT.601/BT.709 
Â Dither operation 
Â Max resolution: 8192x8192 source image, 2048x2048 frame buffer 

 ̧ Scaling 
Â Down-scaling and up-scaling 
Â Three sampling modes: Nearest sampling (Stretched BitBLT), Bi-linear filter or Bi-

cubic filter 
Â Arbitrary non-integer scaling ratio, from 1/2 to 8 

Â Average filter pre-scaling (2ôs Down-scaling bypass path, not available with other 
2D operation) 

 ̧ Rotation 

Â Arbitrary rotation, minimum 1 degree step 
Â No per-pixel alpha in arbitrary rotation (without 90, 180, 270) 
Â x-mirror, y-mirror 

 ̧ BitBLT 
Â Block transfer 
Â Color palette (with transparency mode)/Color fill 

Â Transparency mode (color keying/stencil test, specified value/range) 
 ̧ Alpha Blending 
Â Per-pixel/user-specified alpha blending (Porter-duff alpha support) 

Â Fading 
Â Anti-aliasing (for rotation) 

 ̧ Raster operation 

Â ROP2/ROP3/ROP4 
Â No ROP in arbitrary rotation (except 90/180/270 degree) 

 ̧ YUV_Output 

Â Output data: YUV422SP/YUV420SP, not used in Pre_scaling Line/point drawing and 
Blur/sharp, Alpha and ROP. 

Â ColorPalette alpha 1/8bit mode 

 ̧ RW_Align 
Â AXI read/write can be DDR-Align in Line scan mode, high performance. 
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3.2  Block Diagram  

Src Bitmap process

BUS
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Register 

file

CMD decode

YUV2RGB
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/ Rot at e  
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DMA

(read)

Line/point 

drawing
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color fill
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Process
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Blur/
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Fig. 3-1 RGA Block Diagram  
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3.3  Function Description  

3.3.1  Data Format 

A/X R G B

B G R A/X

A/X B G R

R G B A/X

ARGB_8888

XRGB_8888

BGRA_8888

BGRX_8888

ABGR_8888

XBGR_8888

RGBA_8888

RGBX_8888

31 24 16 8 0

R G B A

R G BAARGB_1555

RGBA_5551

G B AR

R G BA

R G B

RGBA_4444

ARGB_4444

RGB_565

15 11 05

15 04812

15 051014

15 04812

15 0611 1

31 24 16 8 0

31 24 16 8 0

31 24 16 8 0

Y03 Y02 Y01 Y00

Y07 Y06 Y05 Y04

Cr01 Cb01 Cr00 Cb00

YCbCr422-SP

YCbCr420-SP

Y03 Y02 Y01 Y00

Y07 Y06 Y05 Y04

Cb03 Cb02 Cb01 Cb00

YCbCr422-P

YCbCr420-P

Cr03 Cr02 Cr1 Cr00

31 081624

31 081624

R1 B0 G0 R0

RGB_888 

packed

31 24 16 8 0

G2 R2 B1 G1

B3 G3 R3 B2

 
 

Fig. 3-2 RGA Input Data Format  

All input datas (defined by SRC_IN_FMT/DST_IN_FMT) are converted to ABGR8888. The 
results are converted to the output data format (defined by DST_OUT_FMT). 

 

3.3.2  Dithering 
There could have dithering operation for source image when the source image format is not 
RGB565 and the destination format is RGB565.  
The down-dithering is done using Dither Matrix. 
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Fig. 3-3 RGA Dither effect  

 

3.3.3  Scaling 
The scaling operation is the image resizing processing of source image. Scaling is done 
base on ARGB8888 format. 
There are three sampling modes: Nearest sampling (Stretched BitBLT), Bi-linear filter or Bi-

cubic filter. 
 

3.3.4  Rotation 
Arbitrary rotation and x-mirror, y-mirror operation is supported in RGA. The rotation 
operation is combined with scaling operation. 

Alpha is available only if there is no rotation or 90-degree/180-degree /270-degree rotation 
or x-mirror/y-mirror. Anti-aliasing is done by the alpha blending of the boundary pixels. 

  

Fig. 3-4 RGA Rotation AA effect  
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3.3.5  Bitmap Block Transfer 
BitBlt is a computer graphics operation in which several bitmaps are combined into one 
using a raster operator. The bitmap rectangular block is transfered from source frame 

buffer to destination frame buffer. There are three bitmap block transfer type: bitmap block 
transfer (RGB/YCbCr), color expansion, and solid fill. 
RGA also supports transparency mode in BitBLT. There are two transparency modes (stencil 

test): normal mode and inverted mode. 
There are 4 enable control bits for ARGB color channel for stencil test, which can be set 
independently. 

 
 ̧ Transparency mode 
Â Normal Stencil test (Color keying), Pixels with the same color or in the range of 

user-specified colors are discarded. 
Â Inverted stencil test, Pixels with the different color or out the range of user-
specified colors are discarded. 

 ̧ Color palette 
Â 1bpp/2bpp/4bpp/8bpp palette data formats are support in RGA source layer. 1bpp 
color expansion can be BG color and FG color, transparency and FG color according 

the alpha enable bit. There is a 256x25bit LUT in RGA for 2bpp/4bpp/8bpp color 
palette. The following is the table of 8bpp with alpha enable bit in the MSB. 
 

Table 3-1 RGA 8bpp color palette LU T 

 

 ̧ Color fill 

Â Two modes of color fill can be done by RGA: solid fill and gradient fill. 

 
Fig. 3-5 RGA Gradient Fill 

Gradient fill using following equations for ARGB calculation of every pixel in different 

coordinary.  

http://en.wikipedia.org/wiki/Computer_graphics
http://en.wikipedia.org/wiki/Bitmap
http://en.wikipedia.org/wiki/Raster_Operations
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A_cur = (A_start + x*x_A_gradient) +y*y_A_gradient; 

R_cur = (R_start + x*x_R_gradient) +y*y_R_gradient; 
 G_cur = (G_start + x*x_G_gradient) +y*y_G_gradient; 
 B_cur = (B_start + x*x_B_gradient) +y*y_B_gradient; 

A_start, R_start, G_start, B_start is the ARGB value of start point. There are four pairs of 
values for horizontal and vertical gradient. Saturation operation could be enabled or 
disabled if the color overflows 255 or underflows 0. 

 

3.3.6  Alpha Blending 
Alpha blending is devided to two stages. The first stage is mix alpha (per-pixel/user-
specified), where Porter-Duff (pre-multiplied) alpha is supported. The second stage is 
fading. 

 

 
Fig. 3-6 RGA Alpha blanding 

 

1. Mix (per-pixel/user-specified) alpha 

8))255()1(( >>-³++³= ALPHAndestinatioALPHAsourcedata  

2. Porter-Duff 

Porter-Duff alpha is a premultiplied alpha between two layersȂ 

Porter-Duff formula: 

ddssr FCFCC ** +=

 

ddssr FAFAA ** +=

 
(C ï color, A ï alpha, s ï source, d ï destination, r ï result, F ï factor) 

 

There are 12 diferent mix types for Fs and Fd factor. 
 

Table 3-2 RGA Porter -Duff alpha factor  

NO. type Source factor Destination factor 

1 CLEAR 0 0 

2 SRC 1 0 

3 DST 0 1 

4 SRC OVER 1 (1-As) 

5 DST OVER (1-Ad) 1 

6 SRC IN Ad 0 

7 DST IN 0 As 

8 SRC OUT (1-Ad) 0 

9 DST OUT 0 (1-As) 

10 SRC ATOP Ad (1-As) 
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11 DST ATOP (1-Ad) As 

12 XOR (1-Ad) (1-As) 

 
3. Fading 

offsetfadingALPHAsourcedata _)8)1((( +>>+³=
 

3.3.7  Raster Operation (ROP) 
Raster operation (ROP) is a Boolean operation between operands, which involve AND, OR, 

XOR, and NOT operations. For ROP2, operands are P (select pan) and D (Destination 
bitmap). For ROP3, operands are P (pattern), S (source bitmap) and D (Destination 
bitmap). For ROP4, operands are P (pattern), S (source bitmap), D (Destination bitmap) 

and MASK. 
 

Table 3-3 RGA ROP Boolean  operation s 

Operator Meaning 

a Bitwise AND 

n Bitwise NOT (inverse) 

o Bitwise OR 

x Bitwise exclusive OR (XOR) 

 

3.4  Register Description  

3.4.1  Internal Address Mapping 

Slave address can be divided into different length for different usage, which is shown as 

follows.  
 

3.4.2  Registers Summary 

Name  Offset  Size  
Reset 

Value  
Description  

RGA_SYS_CTRL  0x0000  W  0x00000000  RGA system control register  

RGA_CMD_CTRL  0x0004  W  0x00000000  RGA command code control  

RGA_CMD_ADDR  0x0008  W  0x00000000  
RGA command codes start 

address register  

RGA_STATUS  0x000c  W  0x00000000  RGA status register  

RGA_INT  0x0010  W  0x00000000  RGA interrupt register  

RGA_AXI_ID  0x0014  W  0x49854210  RGA AXI ID setting register  

RGA_MMU_STA_CTRL  0x0018  W  0x00000000  RGA MMU statistic ctrl  

RGA_MMU_STA  0x001c  W  0x00000000  RGA MMU statistic data  

RGA_WORK_CNT  0x00 20    W   0x00000000   RGA work cycle counter  

RGA_VERSION  0x00 28    W   0x02018632    RGA version num  

RGA_MODE_CTRL  0x0100  W  0x00000000  RGA mode control register  

RGA_SRC_Y_MST  0x0104  W  0x00000000  
Source image Y/RGB/line drawing 

start addr  

RGA_SRC_CB_MST  0x0108  W  0x00000000  Source image Cb/Cbr start addr  

RGA_SRC_CR_MST  0x010c  W  0x00000000  
Source image Cr/color palette 

start addr  

RGA_SRC_VIR_INFO  0x0110  W  0x00000000  Source image virtual width  

http://en.wikipedia.org/wiki/Boolean_logic
http://en.wikipedia.org/wiki/Logical_conjunction
http://en.wikipedia.org/wiki/Logical_disjunction
http://en.wikipedia.org/wiki/XOR
http://en.wikipedia.org/wiki/NOT
http://en.wikipedia.org/wiki/Boolean_logic
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Name  Offset  Size  
Reset 

Value  
Description  

RGA_SRC_ACT_INFO  0x0114  W  0x00000000  Source image active width/height  

RGA_SRC_X_PARA  0x0118  W  0x00000000  
Source image horizontal 

scaling/rotation parameter  

RGA_SRC_Y_PARA  0x011c  W  0x00000000  
Source image vertical 

scaling/rotation parameter  

RGA_SRC_TILE_XINFO  0x0120  W  0x00000000  
Source tile start point 

coordinate,Source tile width  

RGA_SRC_TILE_YINFO  0x0124  W  0x00000000  
Source tile start point 

coordinate,Source tile height  

RGA_SRC_TILE_H_INCR  0x0128  W  0x00000000  
Source tile horizontal X/Y 

increment value  

RGA_SRC_TILE_V_INCR  0x012c  W  0x00000000  
Source tile vertical X/Y increment 

value  

RGA_SRC_TILE_OFFSETX  0x0130  W  0x00000000  
Source tile start point x for DST 

tile start point remap  

RGA_SRC_TILE_OFFSETY  0x0134  W  0x00000000  
Source tile start point y for DST 

tile start point remap  

RGA_SRC_BG_COLOR  0x0138  W  0x00000000  Source image background color  

RGA_SRC_FG_COLOR  0x013c  W  0x00000000  Source image foreground color  

RGA_SRC_TR_COLOR0  0x0140  W  0x00000000  
Source image transparency color 

min value  

RGA_CP_GR_A  0x0140  W  0x00000000  
RGA color gradient fill step 

register (color fill mode)  

RGA_SRC_TR_COLOR1  0x0144  W  0x00000000  
Source image transparency color 

max value,Color gradient fill st  

RGA_CP_GR_B  0x0144  W  0x00000000  
RGA color gradient fill step 

register (co lor fill mode)  

RGA_LINE_DRAW  0x0148  W  0x00000000  Point/line drawing setting  

RGA_PAT_ST_POINT  0x0148  W  0x00000000  RGA pattern start point  

RGA_DST_MST  0x014c  W  0x00000000  Destination image start addr  

RGA_DST_VIR_INFO  0x0150  W  0x00000000  Destination image virtual width  

RGA_DST_CTR_INFO  0x0154  W  0x00000000  
Destination image control window 

active width/height  

RGA_ALPHA_CON  0x0158  W  0x00000000  Alpha blending/ROP mode register  

RGA_PAT_CON  0x015c  W  0x00000000  Pattern size/offset  

RGA_DST_VIR_WIDTH  0x015c  W  0x00000000  Register0000 Abstract  

RGA_ROP_CON0  0x0160  W  0x00000000  
Raster operation code0 control 

register  

RGA_CP_GR_G  0x0160  W  0x00000000  Color gradient fill step of green  

RGA_PRESCL_CB_MST  0x0160  W  0x00000000  
RGA pre -scale Cb destination start 

addr  

RGA_ROP_CON1  0x0164  W  0x00000000  
Raster operation code1 control 

register  
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Name  Offset  Size  
Reset 

Value  
Description  

RGA_CP_GR_R  0x0164  W  0x00000000  Color gradient fill step of red  

RGA_PRESCL_CR_MST  0x0164  W  0x00000000  
RGA pre -scale Cr destination start 

addr  

RGA_MMU_CTRL  0x0168  W  0x00000000  MMU control register  

RGA_MMU_TLB  0x016c  W  0x00000000  RGA MMU TLB base address  

RGA_RGA_YUV_OUT_CFG  0x0170  W  0x00000000  
RGA Destination output 

configuration  

RGA_RGA_DST_UV_MST  0x0174  W  0x00000000  
RGA Destination image UV start 

addr  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 

 

3.4.3  Detail Register Description 

RGA_SYS_CTRL  

Address: Operational Base + offset (0x0000)  
RGA system control register  

Bit  Attr  Reset Value  Description  

31:4   RO   0x0  reserved   

3   RW   0x0  

acg_en  

RGA auto clock gating enable bit  

1'b0 ̔disable  

1'b1 ̔enable  

2   RW   0x0  

cmd_mode  

RGA command mode  

1'b0 ̔slave mode  

1'b1 ̔master mode  

1   
W1

C   
0x0  

op_st  

RGA operation start bit  

Only used in passive (slave) control mode  

0   
W1

C   
0x0  

soft_reset  

RGA soft reset  

write '1' to this would reset the RGA engine except config 

registers.  

 
 

RGA_CMD_CTRL  
Address: Operational Base + offset (0x0004)  
RGA command code control  

Bit  Attr  Reset Value  Description  

31:13   RO   0x0  reserved   

12:3   RW   0x000  
cmd_incr_num  

RGA command increment number  

2   RW   0x0  

cmd_stop  

RGA command stop mode  

Command execution would stop after the current graphic 

operation finish if set this bit to '1'.  
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Bit  Attr  Reset Value  Description  

1   
W1

C   
0x0  

cmd_incr_valid  

RGA command increment valid (Auto c leared)  

When setting this bit,  

1. The total cmd number would increase by the 

RGA_INCR_CMD_NUM.  

2. RGA would continue running if idle.  

0   
W1

C   
0x0  

cmd_line_fet_st  

RGA command line fetch start (command line reset) (Auto 

cleared)  

When fetch start, the total cmd number would reset to 

RGA_INCR_CMD_NUM.  

 

 
RGA_CMD_ADDR  
Address: Operational Base + offset (0x0008)  

RGA command codes start address register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
cmd_addr  

RGA command codes start address  

 
 

RGA_STATUS  
Address: Operational Base + offset (0x000c)  
RGA status register  

Bit  Attr  Reset Value  Description  

31:20   RO   0x000  
cmd_total_num  

RGA command total number  

19:8   RO   0x000  
cur_cmd_num  

RGA current command number  

7:1   RO   0x0  reserved   

0   RO   0x0  

engine_status  

RGA engine status  

1'b0: idle  

1'b1: working  

 
 

RGA_INT  
Address: Operational Base + offset (0x0010)  
RGA interrupt register  

Bit  Attr  Reset Value  Description  

31:11   RO   0x0  reserved   

10   RW   0x0  
all_cmd_finish_int_en  

All command finished interrupt enable  

9   RW   0x0  
mmu_int_en  

MMU interrupt enable  

8   RW   0x0  
error_int_en  

Error interrupt enable  
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Bit  Attr  Reset Value  Description  

7   
W1

C   
0x0  

cur_cmd_finish_int_clr  

Current command finished interrupt clear(auto clear)  

6   
W1

C   
0x0  

all_cmd_finish_int_clr  

All command finished interrupt clear(auto clear)  

5   
W1

C   
0x0  

mmu_int_clr  

MMU interrupt clear(auto clear)  

4   
W1

C   
0x0  

error_int_clr  

Error interrupt clear(auto clear)  

3   RO   0x0  
cur_cmd_finish_int_flag  

Current command finished interrupt flag  

2   RO   0x0  
all_cmd_finish_int_flag  

All command finished interrupt flag  

1   RO   0x0  
mmu_int_flag  

MMU interrupt flag  

0   RO   0x0  
error_int_flag  

Error interrupt flag  

 
 

RGA_AXI_ID  
Address: Operational Base + offset (0x0014)  
RGA AXI ID setting register  

Bit  Attr  Reset Value  Description  

31:30   RW   0x1  

mmu_rid  

MMU read channel address maping axi bus ID  

Note: Don't use the same ID with RGA axi bus ID.2'b11, [31:30].  

29:28   RW   0x0  

mmu_wid  

MMU write channel address maping axi bus ID  

Note: Don't use the same ID with RGA axi bus ID.2'b11, [29:28].  

27:24   RW   0x9  
mask_rid  

mask read AXI ID  

23:20   RW   0x8  
cmd_rid  

CMD fetch AXI ID  

19:16   RW   0x5  
dst_wid  

DST write AXI ID  

15:12   RW   0x4  
dst_rid  

DST/LUT/PAT read AXI ID  

11:8   RW   0x2  
src_cr_rid  

SRC Cr read AXI ID  

7:4   RW   0x1  
src_cb_rid  

SRC Cb read AXI ID  

3:0   RW   0x0  
src_yrgb_rid  

SRC YRGB read AXI ID  

 

 
RGA_MMU_STA_CTRL  
Address: Operational Base + offset (0x0018)  

RGA MMU statistic ctrl  
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Bit  Attr  Reset Value  Description  

31:4   RO   0x0  reserved   

3   
W1

C   
0x0  

mmu_sta_cnt_clr  

TLB statistic counter clear(auto clear)  

1'b0: no clear  

1'b1: clear  

After be set to 1, this bit will clear by itself 1 cycle later  

2   
W1

C   
0x0  

mmu_sta_resume  

TLB statistic resume(auto clear)  

After be set to 1, this bit will clear by itself 1 cycle  later.  

1   
W1

C   
0x0  

mmu_sta_pause  

TLB statistic pause  

Note: before reading MMU_TLB_STATISTIC, this bit must be set 

to 1.  

0   RW   0x0  

mmu_sta_en  

TLB statistic enable  

1'b0: disable  

1'b1: enable  

 
 

RGA_MMU_STA  
Address: Operational Base + offset (0x001c)  

RGA MMU statistic data  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0000  
tlb_miss_sta_cnt  

TLB miss statistic counter  

15:0   RO   0x0000  
tlb_hit_sta_cnt  

TLB hit statistic counter  

 
 

RGA_MODE_CTRL  
Address: Operational Base + offset (0x0100)  
RGA mode control register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

alpha_source_sel  

alpha select for alpha mix mode  

1'b0: SRC alpha: SRC*As+DST*(1 -As)  

1'b1: DST alpha: SRC*(1 -Ad)+DST*Ad  

30   RW   0x0  

alpha_zero_key_mode  

ARGB888 alpha zero key mode  

0x000000 would be changed to 

0x000100(RGB888)/0x0020(RGB565)for ARGB888 to 

RGBX/RGB565 color key  

1'b0: disable  

1'b1: enable  

29   RW   0x0  
cur_cmd_finish_int_en  

Current command finished inter rupt enable  
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Bit  Attr  Reset Value  Description  

28   RW   0x0  

endian_swap  

Color palette endian swap  

1'b0: big endian  

1'b1: little endian  

27   RW   0x0  

dst_alpha_swap  

Destination bitmap data alpha swap  

1'b0: ABGR  

1'b1: BGRA  

26   RW   0x0  

dst_rb_swap  

Destination bitmap data RB swap  

1'b0: BGR  

1'b1: RGB  

25   RW   0x0  

dst_rgb_pack  

Destination bitmap BGR packed  

1'b0: ABGR  

1'b1: BGR packed  

24:23   RW   0x0  

dst_data_fmt  

Destination bitmap data format(Collor fill/ROP pattern data 

format)  

2'b00: XBGR888/ABGR888  

2'b01: RGB565  

2'b10: ARGB1555  

2'b11: ARGB4444  

22   RW   0x0  

pat_mode  

Color fill/ROP4 pattern  

1'b0: solid color  

1'b1: pattern color  

21:20   RW   0x0  

src_filter_type  

SRC rotation/mirror mode[3:2]: filter type  

2'b00: nearest neighbor  

2'b01: bi - linear  

2'b10: bi -cubic  

19:18   RW   0x0  

src_rotate_mode  

SRC rotation/mirror mode[1:0]  

2'b00: bypass  

2'b01: rotation  

2'b10: x mirror  

2'b11: y mirror  

17:14   RW   0x0  

src_trans_en  

Source transparency enable bits  

[3]: A value stencil test enable bit  

[2]: B value stencil test enable bit  

[1]: G value stencil test enable bit  

[0]: R value stencil test enable bit  
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Bit  Attr  Reset Value  Description  

13   RW   0x0  

src_trans_mode  

Source color key mode  

1'b0: normal stencil test  

1'b1: inverted stencil test  

12:11   RW   0x0  

src_yuv2rgb_mode  

Source bitmap YUV2RGB conversion mode  

2'b00: BT.601 -MPEG  

2'b01: BT.601 -JPEG  

2'b10: BT.709  

2'b11: BT.601 -MPEG  

10   RW   0x0  

src_uv_swap  

Source Cb -Cr swap  

1'b0: CrCb  

1'b1: CbCr  

9   RW   0x0  

src_alpha_swap  

Source bitmap data alpha swap  

1'b0: ABGR  

1'b1: BGRA  

8   RW   0x0  

src_rb_swap  

Source bitmap data RB swap  

1'b0: BGR  

1'b1: RGB  

7:4   RW   0x0  

src_data_fmt  

Source bitmap data format  

4'b0000: XBGR888/ABGR888  

4'b0001: RGB565  

4'b0010: ARGB1555  

4'b0011: ARGB4444  

4'b0100: YUV422SP  

4'b0101: YUV422P  

4'b0110: YUV420SP  

4'b0111: YUV420P  

4'b1000: 1BPP (color palette)  

4'b1001: 2BPP (color palette)  

4'b1010: 4BPP (color palette)  

4'b1011:  8BPP (color palette)  

3   RW   0x0  

src_rga_pack  

Source bitmap RGB packed  

1'b0: ABGR  

1'b1: BGR packed  
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Bit  Attr  Reset Value  Description  

2:0   RW   0x0  

render_mode  

RGA 2D render mode  

3'b000: Bitblt  

3'b001: Color palette  

3'b010: Color fill ̂pattern fill ̃ 

3'b011: Line/point drawing  

3'b100: Blur/sharp filter  

3'b101: Pre -scaling  

3'b110: Update palette LUT  

111: Update pattern buffer  

 
 

RGA_SRC_Y_MST  
Address: Operational Base + offset (0x0104)  

Source image Y/RGB/line drawing start addr  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_y_mst  

RGA source image Y/RGB start address register  

 
 
RGA_SRC_CB_MST  

Address: Operational Base + offset (0x0108)  
Source image Cb/Cbr start addr  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

src_cb_mst  

RGA source image Cb/Cbr start address register  

source image Cb start address(YUV422/420 -P);  

source image Cb/Cr start address(YUV422/420 -SP);  

mask start address in ROP4 mode  

 
 

RGA_SRC_CR_MST  
Address: Operational Base + offset (0x010c)  
Source image Cr/color palette start addr  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_cr_mst  

source image Cr start address(YUV422/420 -P)  

 
 
RGA_SRC_VIR_INFO  

Address: Operational Base + offset (0x0110)  
Source image virtual width  

Bit  Attr  Reset Value  Description  

31:14   RO   0x0  reserved   

13:0   RW   0x0000  
src_vir_stride  

source image virtual stride(words)  

 

 
RGA_SRC_ACT_INFO  
Address: Operational Base + offset (0x0114)  
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Source image active width/height  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x0000  
src_act_height  

source image active height  

15:13   RO   0x0  reserved   

12:0   RW   0x0000  
src_act_width  

source image active width  

 

 
RGA_SRC_X_PARA  
Address: Operational Base + offset (0x0118)  

Source image horizontal scaling/rotation parameter  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

src_h_para1  

Source image horizontal scaling/rotation parameter1  

sin(a)/ZoomX (signed 2.14)  

15:0   RW   0x0000  

src_h_para0  

Source image horizontal scaling/rotation parameter0  

cos(a)/ZoomX (signed 2.14)  

 
 

RGA_SRC_Y_PARA  
Address: Operational Base + offset (0x011c)  
Source image vertical scaling/rotation parameter  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

src_v_para1  

Source image vertical scaling/rotation parameter1  

cos(a)/ZoomY (signed 2.14)  

15:0   RW   0x0000  

src_v_para0  

Source image vertical scaling/rotation parameter0  

-sin(a)/ZoomY (signed 2.14)  

 
 
RGA_SRC_TILE_XINFO  

Address: Operational Base + offset (0x0120)  
Source tile start point coordinate,Source tile width  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
src_tile_width  

Source tile width (unsigned 5.11)  

15:0   RW   0x0000  
src_tile_xst  

Source tile start point x coordinate (signed13.3)  

 

 
RGA_SRC_TILE_YINFO  
Address: Operational Base + offset (0x0124)  

Source tile start point coordinate,Source tile height  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
src_tile_height  

Source tile height (unsigned 5.11)  
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Bit  Attr  Reset Value  Description  

15:0   RW   0x0000  
src_tile_yst  

Source tile start point y coordinate (signed13.3)  

 

 
RGA_SRC_TILE_H_INCR  
Address: Operational Base + offset (0x0128)  

Source tile horizontal X/Y increment value  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
src_h_tile_y_incr  

Source horizontal tile Y increment value (signed 6.10)  

15:0   RW   0x0000  
src_h_tile_x_incr  

Source horizontal tile X increment value (signed 6.10)  

 
 

RGA_SRC_TILE_V_INCR  
Address: Operational Base + offset (0x012c)  
Source tile vertical X/Y increment value  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
src_v_tile_y_incr  

Source vertical tile Y increment value (signed 6.10)  

15:0   RW   0x0000  
src_v_tile_x_incr  

Source vertical tile X increment value (signed 6.10)  

 
 
RGA_SRC_TILE_OFFSETX  

Address: Operational Base + offset (0x0130)  
Source tile start point x for DST tile start point remap  

Bit  Attr  Reset Value  Description  

31:19   RO   0x0  reserved   

18:0   RW   0x00000  

src_tile_xoff  

Source tile start point offset X for DST tile start point 

remap(unsigned 5.14)  

 

 
RGA_SRC_TILE_OFFSETY  
Address: Operational Base + offset (0x0134)  

Source tile start point y for DST tile start point remap  

Bit  Attr  Reset Value  Description  

31:19   RO   0x0  reserved   

18:0   RW   0x00000  

src_tile_yoff  

Source tile start point offset Y for DST tile start point 

remap(unsigned 5.14)  

 
 

RGA_SRC_BG_COLOR  
Address: Operational Base + offset (0x0138)  
Source image background color  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

src_bg_color  

Source image background color  

"0" bit color for mono expansion.  

 

 
RGA_SRC_FG_COLOR  
Address: Operational Base + offset (0x013c)  

Source image foreground color  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

src_fg_color  

Source image foreground color  

"1" bit color for mono expansion.  

Line/point color, Color fill color, Pan color  

 
 
RGA_SRC_TR_COLOR0  

Address: Operational Base + offset (0x0140)  
Source image transparency color min value  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
src_trans_a_min  

source image transparency color A min value  

23:16   RW   0x00  
src_trans_b_min  

source image transparency color B min value  

15:8   RW   0x00  
src_trans_g_min  

source image transparency color G min value  

7:0   RW   0x00  
src_trans_r_min  

source image transparency color R min value  

 
 
RGA_CP_GR_A  

Address: Operational Base + offset (0x0140)  
RGA color gradient fill step register (color fill mode)  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
a_gr_y  

Y gradient value of Alpha (signed 8.8)  

15:0   RW   0x0000  
a_gr_x  

X gradient value of Alpha (signed 8.8)  

 
 
RGA_SRC_TR_COLOR1  

Address: Operational Base + offset (0x0144)  
Source image transparency color max value,Color gradient fill st  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
src_trans_a_max  

source image transparency color A max value  

23:16   RW   0x00  
src_trans_b_max  

source image transparency color B max value  

15:8   RW   0x00  
src_trans_g_max  

source image transparency color G max value  
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Bit  Attr  Reset Value  Description  

7:0   RW   0x00  
src_trans_r_max  

source image transparency color R max value  

 

 
RGA_CP_GR_B  
Address: Operational Base + offset (0x0144)  

RGA color gradient fill step register (color fill mode)  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
b_gr_y  

Y gradient value of Blue (signed 8.8)  

15:0   RW   0x0000  
b_gr_x  

X gradient value of Blue (signed 8.8)  

 
 

RGA_LINE_DRAW  
Address: Operational Base + offset (0x0148)  
Point/line drawing setting  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

line_draw_aa  

Line drawing Anti -alising operation  

1'b0: disable  

1'b1: enable  

30   RW   0x0  

line_draw_last_point_en  

Line drawing last point drawing  

1'b0: Don't draw  

1'b1: Draw  

29   RW   0x0  

line_draw_semi_dir  

Direction of semi -major axis  

1'b0: Increase  

1'b1: Decrease  

28   RW   0x0  

line_draw_major_dir  

Direction of major axis  

1'b0: Increase  

1'b1: Decrease  

27:16   RW   0x000  

line_draw_incr  

Line drawing X/Y delta step (unsigned 0.12)  

X delta step value if X is major axis;  

Y delta step value if Y is major axis;  

15:12   RW   0x0  
line_draw_width  

Line width (1~16 pixel)  

11   RW   0x0  

line_draw_dir  

Line drawing direction  

1'b0: X is major axis  

1'b1: Y is major axis  
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Bit  Attr  Reset Value  Description  

10:0   RW   0x000  

line_draw_length  

Line drawing X/Y length of line (unigned 11)  

X length if X is major axis  

Y length if Y is major axis  

 

 
RGA_PAT_ST_POINT  
Address: Operational Base + offset (0x0148)  

RGA pattern start point  

Bit  Attr  Reset Value  Description  

31:8   RO   0x0  reserved   

7:0   RW   0x00  
pat_st_point  

Pattern start point in pattern ram  

 
 

RGA_DST_MST  
Address: Operational Base + offset (0x014c)  
Destination image start addr  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

dst_mst  

destiniation image RGB start address  

source image color palette table start address(color palette 

mode)  

 

 
RGA_DST_VIR_INFO  
Address: Operational Base + offset (0x0150)  

Destination image virtual width  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:28   RW   0x0  

dst_alpha_sel  

DST Per pixel alpha or user set alpha  

2'b 00: user set alpha  

2'b 01: per pixel alpha  

2'b 10: per pixel alpha & user set alpha  

2'b 11: un -defined  

27:16   RW   0x000  

mask_vir_stride  

mask image virtual stride[6:0] (words)  

destination image  virtual height[11:0] for line point drawing  

15:12   RO   0x0  reserved   

11:0   RW   0x000  
dst_vir_stride  

destination image virtual stride(words)  

 
 
RGA_DST_CTR_INFO  

Address: Operational Base + offset (0x0154)  
Destination image control window active width/height  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

30:29   RW   0x0  

alpha_out_sel  

mix alpha mode alpha output  

When mix alpha mode is select   

Control the alpha output:  

2'b00:  alphasrc  

2'b01:  alphadst  

2'b10:  alphasrc + alphadst -  (alphasrc* alphadst >>8)  

28   RW   0x0  

dither_type_sel  

Dither down type sel  

1'b0: select android dither down method  

1'b1: select Allegro dither down method  

27:16   RW   0x000  

dst_ctrl_win_height  

destination image control window height (11bits)  

Start Y in line drawing mode (11bits)  

Pre_scaling active height in pre_scaling mode (12bits)  

15:12   RO   0x0  reserved   

11:0   RW   0x000  

dst_ctrl_win_width  

destination image co ntrol window width (11bits)  

Start X in line drawing mode (11bits)  

Pre_scaling active width in pre_scaling mode (12bits)  

 
 

RGA_ALPHA_CON  
Address: Operational Base + offset (0x0158)  

Alpha blending/ROP mode register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

ratate_aa  

Rotation AA mode  

1'b0:no AA  

1'b1:AA  

30   RW   0x0  

gr_cal_mode  

Gradient calculation mode  

1'b0:clip  

1'b1:not -clip  

29   RW   0x0  

dither_down_en  

Dither_down_en  

1'b0:disable  

1'b1:enable  

28   RW   0x0  

alpah_cal_sel  

Alpha_cal_sel  

1'b0:alpha' = alpha + (alpha>>7)  

1'b1:alpha' = alpha  
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Bit  Attr  Reset Value  Description  

27:26   RW   0x0  

bs_filter_type  

Blur/sharp Filter type  

2'b00:weakest  

2'b01:weaker  

2'b10:stronger  

2'b11:strongest  

25   RW   0x0  

bs_mode  

Blur/sharp filter mode  

1'b0: Blur  

1'b1: sharp  

24   RW   0x0  

pre_scl_yuv_out_fmt  

Pre-scale YCbCr output format  

1'b0: The same with source format  

1'b1: all is semi -planar  

23:22   RW   0x0  

pre_scl_v_ratio  

Pre_scaler vertical scaling ratio:  

2'b00: 1  

2'b01: 1/2  

2'b10: 1/4  

2'b11: 1/8  

21:20   RW   0x0  

pre_scl_h_ratio  

Pre_scaler horizontal scaling ratio:  

2'b00: 1  

2'b01: 1/2  

2'b10: 1/4  

2'b11: 1/8  

19:18   RW   0x0  

rop_mode  

ROP mode select  

2'b00: ROP 2  

2'b01: ROP 3  

2'b10: ROP 4  

17   RW   0x0  

fading_en  

Fading enable  

1'b0: disable  

1'b1: enable  

16   RW   0x0  
mix_alpha_mode  

Mix alpha mode or porter -duff alpha mode  

15:8   RW   0x00  
user_set_alpha  

User set alpha constant value/fading_alpha_value  
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Bit  Attr  Reset Value  Description  

7:4   RW   0x0  

port_duff_mode  

Porter -duff mode  

4'd0: CLEAR  

4'd1: SRC  

4'd2: DST  

4'd3: SRC OVER  

4'd4: DST OVER  

4'd5: SRC IN  

4'd6: DST IN  

4'd7: SRC OUT  

4'd8: DST OUT  

4'd9: SRC ATOP  

4'd10: DST ATOP  

4'd11: XOR  

3:2   RW   0x0  

src_alpah_sel  

Source per pixel alpha or user set alpha  

2'b00: user set alpha  

2'b01: per pixel alpha  

2'b10: per pixel alpha & user set alpha  

2'b11: un -defined  

1   RW   0x0  

alpha_rop_sel  

Alpha or ROP sel:  

1'b0: alpha  

1'b1: ROP  

0   RW   0x0  

alpha_rop_en  

Alpha or ROP enable  

1'b0: disable  

1'b1: enable  

 
 

RGA_PAT_CON  
Address: Operational Base + offset (0x015c)  
Pattern size/offset  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
pat_yoff  

Pattern y offset  

23:16   RW   0x00  
pat_xoff  

Pattern x offset  

15:8   RW   0x00  
pat_height  

Pattern height  

7:0   RW   0x00  

pat_width  

Pattern width  

Pattern total number when doing pattern load  

 
 

RGA_DST_VIR_WIDTH  
Address: Operational Base + offset (0x015c)  
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Register0000 Abstract  

Bit  Attr  Reset Value  Description  

31:12   RO   0x0  reserved   

11:0   RW   0x000  
dst_vir_width_pixel  

destination image virtual width(pixel)  

 
 
RGA_ROP_CON0  

Address: Operational Base + offset (0x0160)  
Raster operation code0 control register  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
rop3_code0  

Rop3 code 0 control bits  

 

 
RGA_CP_GR_G  
Address: Operational Base + offset (0x0160)  

Color gradient fill step of green  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
g_gr_y  

Y gradient value of Green (signed 8.8)  

15:0   RW   0x0000  
g_gr_x  

X gradient value of Green (signed 8.8)  

 
 

RGA_PRESCL_CB_MST  
Address: Operational Base + offset (0x0160)  

RGA pre-scale Cb destination start addr  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
pre_scl_uv_dst_mst  

Pre-scale Cb/Cr destination start addr  

 
 
RGA_ROP_CON1  

Address: Operational Base + offset (0x0164)  
Raster operation code1 control register  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  
rop3_code1  

Rop3 code 1 control bits  

 

 
RGA_CP_GR_R  
Address: Operational Base + offset (0x0164)  

Color gradient fill step of red  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
r_gr_y  

X gradient value of Red (signed 8.8)  

15:0   RW   0x0000  
r_gr_x  

X gradient value of Red (signed 8.8)  
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RGA_PRESCL_CR_MST  
Address: Operational Base + offset (0x0164)  

RGA pre-scale Cr destination start addr  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
pre_scl_v_dst_mst  

Pre-scale Cr destination start addr  

 
 

RGA_MMU_CTRL  
Address: Operational Base + offset (0x0168)  
MMU control register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
fading_b  

Fading offset B value  

23:16   RW   0x00  
fading_g  

Fading offset G value  

15:8   RW   0x00  
fading_r  

Fading offset R value  

7:6   RO   0x0  reserved   

5:4   RW   0x0  

mmu_page_table_size  

RGA MMU Page table size  

2'b00: 1KB page  

2'b01: 2KB page  

2'b10: 4KB page  

2'b11: 8KB page  

3   
W1

C   
0x0  

cmd_flush_en  

MMU TLB CMD channel flush enable bit (auto clear)  

1'b0: no flush  

1'b1: flush  

2   
W1

C   
0x0  

dst_flush_en  

MMU TLB DST channel flush enable bit (auto clear)  

1'b0: no flush  

1'b1: flush  

1   
W1

C   
0x0  

src_flush_en  

MMU TLB SRC channel flush enable bit (auto clear)  

1'b0: no flush  

1'b1: flush  

0   RW   0x0  
mmu_en  

RGA MMU enable  

 

 
RGA_MMU_TLB  
Address: Operational Base + offset (0x016c)  

RGA MMU TLB base address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
mmu_tlb_addr  

RGA MMU TLB base address(word)  
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RGA_RGA_YUV_OUT_CFG  
Address: Operational Base + offset (0x0170)  

RGA Destination output configuration  

Bit  Attr  Reset Value  Description  

31:15   RW   0x00000  
Reserved  

Reserved  

14:8   RW   0x00  

sw_axi_rw_align_e_n  

AXI WR/RD Align in line scan;  Suggested value=7ôb0, Align 

enable;  

[6:0] each bit value: 0, enable; 1: disable;   

[6]: DST BGR565/4444/1555 Read align disable   

[5]: DST ABGR888 Read align disable    

[4]: DST BGR565/4444/1555 Write align disable   

[3]: DST ABGR888 Write align disable    

[2]: SRC Y channel read Rlign disable   

[1]: SRC BGR565/4444/1555 Read align disable   

[0]: SRC ABGR888 Read align disable  

7   RW   0x0  

sw_cp_alpha_bit_sel  

alpha bits width select for ColorPalette; default=1ôb0;   

1'b1: 1bit alpha;   

1'b0: 8bit alpha;  

6   RW   0x0  

sw_dst_csc_clip  

BGR2YUV Clip mode(from 0~255 clip to 36~235)  

1'b1: clip enable;  

1'b0: unclip  

5:4   RW   0x0  

sw_dst_csc_mode  

DST bitmap RG B2YUV conversion mode    

2'b00: Bypass mode, only used in y2y mode   

2'b01: BT.601 -range0    

2'b10: BT.601 -range1    

2'b11: BT.709 -range0  

3   RW   0x0  

sw_dst_uv_swap  

Destination Cb -Cr swap  

1'b0: CrCb   

1'b1: CbCr  

2   RW   0x0  
reserved  

reserved  

1   RW   0x0  

sw_dst_yuv_fmt  

Destination bitmap data format  

1'b0: YUV422SP   

1'b1: YUV420SP  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

sw_dst_yuv_en  

Field0000 Abstract  

Destination YUV output enable, Could not used Pre_scaling/Line -

point drawing and Blur/Sharp,   

Alpha and ROP.   

1'b1: enable;    

1'b0: disable;  

 
 

RGA_RGA_DST_UV_MST  
Address: Operational Base + offset (0x0174)  

RGA Destination image UV start addr  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_dst_uv_mst  

destiniation image UV start address  

 

3.5  Programming Guide  

3.5.1  Register Partition 
There are two types of register in RGA. The first 8 registers (0x0 - 0x1C) are general 

registers for system configuration including command mode, command parameter, RGA 
status, general interrupts. The other registers (range from 0x100~0x178) are command 

registers for command codes.  

Op_reg

0x000

...

0x010

0x100

...

0x174

Sys_reg

 

Fig. 3-7 HDMI TX Software Main Sequence Diagram 

3.5.2  Command Modes 
RGA has two command modes: slave mode and master mode. In salve mode 

(RGA_SYS_CTRL[2] = 1ôb0), 2D graphic command only could be run one by one. CPU set 
all the command registers in RGA and then start RGA running by setting RGA_SYS_CTRL[2] 
to ó1ô. In master mode (RGA_SYS_CTRL[2] = 1ôb1), 2D graphic commands could be run 

sequentially. After setting commandôs number to RGA_CMD_CTRL[12:3], writing ó1ô to 
RGA_CMD_CTRL[0] will start the command fetch, then Internal command DMA fetch 
commands from external command line. 

Command line is a collection of several command codes with continuous address. At the 
first start, the command start address (RGA_CMD_ADDR) and command number 
(RGA_CMD_CTRL[12:3]) should be set, then write ó1ô to cmd_line_st (RGA_CMD_CTRL[0]) 

to start the command line fetch. Incremental command is supported by setting 
cmd_incr_num (RGA_CMD_CTRL[12:3]) and cmd_incr_valid (RGA_CMD_CTRL[1]=1ôb1) 
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Command 1 ... Command m
Command 

m+1
...

Command 

m+n

Command 

m+n+1
...

Command 

m+n+k

Task 1 Task 2 Task 3

Command start addr

Command incr number = m

Command 

line 1

0 1 ... m m+1 ... m+n m+n+1 ...

Command incr number = n Command incr number = k

Command 

counter

m m+n m+n+kCommand 

total number

  

Fig. 3-8 RGA command line and command counter 

 

3.5.3  Command Sync 

In slave command mode, command sync is controlled by CPU. 
In master command mode, user can enable the current_cmd_int (RGA_MODE_CTRL[25] = 
1ôb1) command by command to generate a interrupt at the end point of target command 

operation.  

 

Command 1 Run t i me
Command 2

(Intr enable)
Run t i me

Command 3

(Intr disable)
Run t i me

Command 4

(Intr enable)
Run t i me Command 5 Run t i me

Interrupt

sync sync  

Fig. 3-9 RGA command sync generation 
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Chapter 4  Image Enhancement Processor ̂IEP ̃ 
4  

4.1  Overview  

The Image Enhancement Processor (IEP) receives data from system main memory and 
transmits data to system main memory by AXI bus. 
The features of IEP are as follow: 

 ̧ Image format 
Â Input data: XRGB/RGB565/YUV420/YUV422 
Â Output data: ARGB/RGB565/YUV420/YUV422 

Â ARGB/XRGB/RGB565/YUV swap 
Â YUV semi-planar/planar 
Â BT601_l/BT601_f/BT709_l/BT709_f color space conversion 

Â RGB dither up/down conversion 
Â YUV up/down sampling conversion 
Â Max resolution for static image up to 8192x8192 

Â Max resolution for dynamic image up to 1920x1080 
 ̧ Enhancement 
Â Gamma adjustment with programmable mapping table 

Â Hue/Saturation/Brightness/Contrast enhancement 
Â Color enhancement with programmable coefficient 

Â Detail enhancement with filter matrix up to 5x5 
Â Edge enhancement with filter matrix up to 5x5 
Â Programmable difference table for detail enhancement 

Â Programmable distance table for detail and edge enhancement 
 ̧ Noise reduction 
Â Compression noise reduction with filter matrix up to 5x5 

Â Programmable difference table for compression noise reduction 
Â Programmable distance table for compression noise reduction 
 ̧ De-interlace 

Â Input 4 fields, output 2 frames mode 
Â Input 4 fields, output 1 frames mode 
Â Input 2 fields, output 1 frames mode 

Â Programmable motion detection coefficient 
Â Programmable high frequency factor 
Â Programmable edge interpolation parameter 

 ̧ Interface 
Â Programmable direct path to VOP 
Â 32bit AHB bus slave 

Â 64bit AXI bus master 
Â Combined interrupt output 

 

 



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             260  

4.2  Block Diagram  

Compression noise 

reduction/Detail/

Edge enhancement/

YUV to RGB 

converter

Gamma ajustment & 

Constrast enhancement

Color enhancement

Hue/Saturation/

Brightness/Contrast 

enhancement

Dither up

XRGB/RGB565 in memory YUV420/422 in memory

Deinterlace

Dither down
RGB to YUV 

converter

YUV420/422 in memoryARGB/RGB565 in memory

Progressive source 

bypass

 
Fig. 4-1 IEP block diagram 

The data path in IEP is in the previously diagram. The IEP comprises with: 

 ̧ Deinterlace 

There are five deinterlace mode including I4O2 (input 4 fields and output 2 frames once), 
I4O1B, I4O1T, I2O1B, I2O1T in the deinterlace block. YUV bypass is also supported. Pay 

attention if compression noise reduction, detail or edge enhancement work together with 
deinterlace is not allowed. 

 ̧ Enhancement 

Not only hue, saturation, brightness, contrast enhancement, but also blue screen, black 

screen and color bar are supported in YUV domain enhancement block. Gamma 
adjustment, edge enhancement, detail enhancement and color enhancement are supported 

in RGB domain enhancement block. 

 ̧ Noise Reduction 

Spatial and temporal sampling noise can be reduced in YUV domain noise reduction block. 
Compression noise can be reduced in RGB domain noise reduction block. 

4.3  Function Description  

4.3.1  Deinterlace 
There are five deinterlace mode including I4O2, I4O1B, I4O1T, I2O1B and I2O1T in the 
deinterlace block. The I4O2 mode represents for 4 fields of input images and 2 frames of 

output images, so all of the two groups of source address registers and two groups of 
destination address registers need to be configured. For example, if source and destination 
format are both YUV420, the source address register IEP_SRC_ADDR_YRGB, 

IEP_SRC_ADDR_CBCR are used for source field0 and field 1, the source address register 
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IEP_SRC_ADDR_Y1, IEP_SRC_ADDR_CBCR1 are used for source field2 and field3. The 

I4O1B and I4O1T mode have the same input images as the I4O2 mode, but only one frame 
output is generated once. The I2O1B and I2O1T mode have the same output as I4O1B and 
I4O1T mode, but only two fields input are needed. If bypass mode is selected, there are 

not any deinterlace operations. The parameter dil_ei_sel, dil_ei_radius, dil_ei_smooth, 
dil_ei_mode, dil_hf_en and dil_hf_fct in register IEP_CONFIG0 and registers 
IEP_DIL_MTN_TAB0~7 may have different influence in deinterlace effect depend on the 

type of the image source. 

4.3.2  Noise reduction 
Compression noise reduction is used for reducing the noise after the decompression of 
picture or video. Before the compression noise reduction is enabled, the 
IEP_ENH_DDE_COE0/1 from address 0x400 to 0x5FC for difference and distance 

coefficients must be written firstly. The filter matrix can be selected from 3x3/5x5 and the 
filter weight can be programmed by configuring IEP_ENH_RGB_CNFG. 

4.3.3  Enhancement 
Not only hue, saturation, brightness, contrast enhancement, but also blue screen, black 
screen and color bar are supported in this block. IEP_ENH_YUV_CNFG_0/1/2 registers can 

be configured to modify the YUV enhance parameters to satisfied with the requirement. 
Before the gamma adjustment or contrast enhancement is enabled in RGB domain, the 
IEP_ENH_CG_TAB from address 0x100 to 0x3FC for B, G, R mapping must be written 

firstly. If the color enhancement is enabled, the IEP_ENH_C_COE must be written the 
required value. 
Before the edge or detail enhancement is enabled, the IEP_ENH_DDE_COE0/1 from 

address 0x400 to 0x5FC for difference and distance coefficients must be written firstly. The 
filter matrix can be selected from 3x3/5x5 and the filter weight can be programmed by 
configuring IEP_ENH_RGB_CNFG. 

4.3.4  Format conversion 
The color space conversion either from RGB to YUV or from YUV to RGB has the selections 

including BT601/709_L/F mode, and the input can be clipped or not.  
If the source format is RGB565, dither up must be enabled. In contrary to the destination 
format is RGB565, dither down must be enabled. 

4.3.5  Shadow registers 
The configuration registers can be configured at any time, but they cannot have any effect 
immediately unless config_done is available and a new frame_start is enabled. The 

registers IEP_RAW_CONFIG0/1, IEP_RAW_VIR_IMG_WIDTH, IEP_RAW_IMG_SCL_FCT, 
IEP_RAW_SRC_IMG_SIZE, IEP_RAW_ENH_YUV_CNFG_0/1/2 corresponding to the registers 
have the similar names but without letters _RAW. They are used for raw register value 

reading before the configurations really have effect on the new frame. 

4.3.6  VOP direct path 
The IEP_DST_ADDR for DMA writing is useless if vop_path_en bit is set, because all RGB or 
YUV data is supplied for VOP directly from local bus via VOP and IEP. 

4.4  Register Description  

Slave address can be divided into different length for different usage, which is shown as 

follows.  

4.4.1  Registers Summary 

Name  Offset  Size  
Reset 
Value  

Description  

IEP_CONFIG0  0x0000  W  0x00000000  configuration register0  

IEP_CONFIG1  0x0004  W  0x00000000  configuration register1  

IEP_STATUS  0x0008  W  0x00000000  status register  

IEP_INT  0x000c  W  0x00000000  interrupt register  

IEP_FRM_START  0x0010  W  0x00000000  frame start  

IEP_CONFIG_DONE  0x0018  W  0x00000000  configuration done  
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IEP_FRM_CNT  0x001c  W  0x00000000  frame counter  

IEP_VIR_IMG_WIDTH  0x0020  W  0x01400140  Image virtual width  

IEP_IMG_SCL_FCT  0x0024  W  0x20002000  scaling factor  

IEP_SRC_IMG_SIZE  0x0028  W  0x00f00140  Source image width/height  

IEP_DST_IMG_SIZE  0x002c  W  0x00f00140  Destination image width/height  

IEP_DST_IMG_WIDTH_TI

LE0  
0x0030  W  0x00000000  Destination image tile0 width  

IEP_DST_IMG_WIDTH_TI

LE1  
0x0034  W  0x00000000  Destination image tile1 width  

IEP_DST_IMG_WIDTH_TI

LE2  
0x0038  W  0x00000000  Destination image tile2 width  

IEP_DST_IMG_WIDTH_TI

LE3  
0x003c  W  0x00000000  Destination image tile3 width  

IEP_ENH_YUV_CNFG_0  0x0040  W  0x00000000  
brightness,contrast,saturation 

adjustment  

IEP_ENH_YUV_CNFG_1  0x0044  W  0x00000000  Hue configuration  

IEP_ENH_YUV_CNFG_2  0x0048  W  0x00000000  color bar configuration  

IEP_ENH_RGB_CNFG  0x004c  W  0x00000000  enhancement RGB configuration  

IEP_ENH_C_COE  0x0050  W  0x00000000  rgb color enhancement coefficient  

IEP_SRC_ADDR_YRGB  0x0080  W  0x00000000  
Start address of source 

image(Y/RGB)  

IEP_SRC_ADDR_CBCR  0x0084  W  0x00000000  
Start address of source 

image(Cb/Cr)  

IEP_SRC_ADDR_CR  0x0088  W  0x00000000  Start address of source image(Cr)  

IEP_SRC_ADDR_Y1  0x008c  W  0x00000000  Start address of source image(Y)  

IEP_SRC_ADDR_CBCR1  0x0090  W  0x00000000  
Start address of source 

image(Cb/Cr)  

IEP_SRC_ADDR_CR1  0x0094  W  0x00000000  Start address of source image(Cr)  

IEP_SRC_ADDR_Y_ITEMP  0x0098  W  0x00000000  
Start address of source image(Y 

integer part)  

IEP_SRC_ADDR_CBCR_IT

EMP  
0x009c  W  0x00000000  

Start address of source 

image(CBCR integer part)  

IEP_SRC_ADDR_CR_ITEM

P  
0x00a0  W  0x00000000  

Start address of source image(CR 

integer part)  

IEP_SRC_ADDR_Y_FTEMP  0x00a4  W  0x00000000  
Start address of source image(Y 

fraction part)  

IEP_SRC_ADDR_CBCR_FT

EMP  
0x00a8  W  0x00000000  

Start address of source 

image(CBCR fraction part)  

IEP_SRC_ADDR_CR_FTEM

P  
0x00ac  W  0x00000000  

Start address of source image(CR 

fraction part)  

IEP_DST_ADDR_YRGB  0x00b0  W  0x00000000  
Start address of destination 

image(Y/RGB)  

IEP_DST_ADDR_CBCR  0x00b4  W  0x00000000  
Start address of destination 

image(Cb/Cr)  
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IEP_DST_ADDR_CR  0x00b8  W  0x00000000  
Start address of destination 

image(Cr)  

IEP_DST_ADDR_Y1  0x00bc  W  0x00000000  
Start address of destination 

image(Y)  

IEP_DST_ADDR_CBCR1  0x00c0  W  0x00000000  
Start address of destination 

image(Cb/Cr)  

IEP_DST_ADDR_CR1  0x00c4  W  0x00000000  
Start address of destination 

image(Cr)  

IEP_DST_ADDR_Y_ITEMP  0x00c8  W  0x00000000  
Start address of destination 

image(Y integer part)  

IEP_DST_ADDR_CBCR_IT

EMP  
0x00cc  W  0x00000000  

Start address of destination 

image(CBCR integer part)  

IEP_DST_ADDR_CR_ITEM

P  
0x00d0  W  0x00000000  

Start address of destination 

image(CR integer part)  

IEP_DST_ADDR_Y_FTEMP  0x00d4  W  0x00000000  
Start address of destination 

image(Y fraction part)  

IEP_DST_ADDR_CBCR_FT

EMP  
0x00d8  W  0x00000000  

Start address of destination 

image(CBCR fraction part)  

IEP_DST_ADDR_CR_FTEM

P  
0x00dc  W  0x00000000  

Start address of destination 

image(CR fraction part)  

IEP_DIL_MTN_TAB0  0x00e0  W  0x00000000  Deinterlace motion table0  

IEP_DIL_MTN_TAB1  0x00e4  W  0x00000000  Deinterlace motion table1  

IEP_DIL_MTN_TAB2  0x00e8  W  0x00000000  Deinterlace motion table2  

IEP_DIL_MTN_TAB3  0x00ec  W  0x00000000  Deinterlace motion table3  

IEP_DIL_MTN_TAB4  0x00f0  W  0x00000000  Deinterlace motion table4  

IEP_DIL_MTN_TAB5  0x00f4  W  0x00000000  Deinterlace motion table5  

IEP_DIL_MTN_TAB6  0x00f8  W  0x00000000  Deinterlace motion table6  

IEP_DIL_MTN_TAB7  0x00fc  W  0x00000000  Deinterlace motion table7  

IEP_ENH_CG_TAB  0x0100  W  0x00000000  
contrast and gamma 

enhancement table  

IEP_ENH_DDE_COE0  0x0400  W  0x00000000  
denoise,detail and edge 

enhancement coefficient  

IEP_ENH_DDE_COE1  0x0500  W  0x00000000  
denoise,detail and edge 

enhancement coefficient  

IEP_MMU_DTE_ADDR  0x0800  W  0x00000000  MMU current page table address  

IEP_MMU_STATUS  0x0804  W  0x00000018  MMU status register  

IEP_MMU_CMD  0x0808  W  0x00000000  MMU command register  

IEP_MMU_PAGE_FAULT_A

DDR  
0x080c  W  0x00000000  

MMU logic address of last page 

fault  

IEP_MMU_ZAP_ONE_LINE  0x0810  W  0x00000000  MMU zap cache line register  

IEP_MMU_INT_RAWSTAT  0x0814  W  0x00000000  MMU raw interrupt status register  

IEP_MMU_INT_CLEAR  0x0818  W  0x00000000  MMU interrupt clear register  

IEP_MMU_INT_MASK  0x081c  W  0x00000000  MMU interrupt mask register  

IEP_MMU_INT_STATUS  0x0820  W  0x00000000  MMU interrupt status register  

IEP_MMU_AUTO_GATING  0x0824  W  0x00000001  MMU clock auto gating register  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             264  

  

4.4.2  Detail Register Description 

IEP_CONFIG0  
Address: Operational Base + offset (0x0000)  

configuration register0  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23   RW   0x0  
dil_ei_sel  

deinterlace edge interpolation select  

22:21   RW   0x0  
dil_ei_radius  

deinterlace edge interpolation radius  

20   RW   0x0  

rgb_con_gam_order  

RGB contrast enhancement and gamma adjustment operation 

order select.  

1'b0:CG prior to DDE  

1'b1:DDE prior to CG  

(CG represent for contrast & gamma operation, and DDE 

represent for denoise, detail or edge enhancement operation)  

19:18   RW   0x0  

rgb_enh_sel  

RGB enhancement select  

2'b00: no operation  

2'b01: denoise  

2'b10: detail enhancement  

2'b11: edge enhancement  

17   RW   0x0  

rgb_con_gam_en  

RGB contrast enhancement and gamma adjustment enable  

1'b0:disable  

1'b1:enable  

16   RW   0x0  

rgb_color_enh_en  

RGB color enhancement enable  

1'b0:disable  

1'b1:enable  

15   RW   0x0  

dil_ei_smooth  

deinterlace edge interpolation for smooth effect  

1'b0:disable  

1'b1:enable  

14   RW   0x0  

yuv_enh_en  

yuv enhancement enable  

1'b0:disable  

1'b1:enable  

13   RW   0x0  

yuv_dns_en  

YUV 3D denoise enable  

1'b0:disable  

1'b1:enable  



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             265  

12   RW   0x0  

dil_ei_mode  

deinterlace edge interpolation  

1'b0:disable  

1'b1:enable  

11   RW   0x0  

dil_hf_en  

deinterlace high frequency calculation enable  

1'b0:disable  

1'b1:enable  

10:8   RW   0x0  

dil_mode  

Deinterlace mode select:  

3'b000: YUV deinterlace and bypass path disable;  

3'b001: I4O2 mode  

3'b010: I4O1B mode  

3'b011: I4O1T mode  

3'b100: I2O1B mode  

3'b101: I2O1T mode  

3'b110: bypass mode  

7:1   RW   0x00  
dil_hf_fct  

deinterlace high frequency factor  

0   RW   0x0  

vop_path_en  

VOP direct path enable  

1'b0:disable  

1'b1:enable  

  
  

IEP_CONFIG1  
Address: Operational Base + offset (0x0004)  
configuration register1  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

glb_alpha  

global alpha value  

only valid when destination format is ARGB  

23   RW   0x0  

rgb2yuv_input_clip  

RGB to YUV input range  

1'b0:R/G/B=[0,255]  

1'b1:R/G/B=[16,235]  

22   RW   0x0  

yuv2rgb_input_clip  

YUV to RGB input range  

1'b0:Y/U/V=[0,255]  

1'b1:Y=[16,235],U/V=[16,240]  

21   RW   0x0  

rgb_to_yuv_en  

RGB to YUV conversion enable  

1'b0:disable  

1'b1:enable  
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20   RW   0x0  

yuv_to_rgb_en  

YUV to RGB conversion enable  

1'b0:disable  

1'b1:enable  

19:18   RW   0x0  

rgb2yuv_coe_sel  

rgb2yuv coefficient select  

2'b00:bt601_1  

2'b01:bt601_f  

2'b10:bt709_1  

2'b11:bt709_f  

17:16   RW   0x0  

yuv2rgb_coe_sel  

yuv2rgb coefficient select  

2'b00:bt601_1  

2'b01:bt601_f  

2'b10:bt709_1  

2'b11:bt709_f  

15   RW   0x0  

dthr_down_en  

dither down enable  

1'b0:disable  

1'b1:enable  

14   RW   0x0  

dthr_up_en  

dither up enable  

1'b0:disable  

1'b1:enable  

13:12   RW   0x0  

dst_yuv_swap  

destination YUV swap  

2'b00:SP UV  

2'b01:SP VU  

2'b10,  

2'b11:P  

11:10   RW   0x0  

dst_rgb_swap  

destination RGB swap  

ARGB destination  

2'b00:ARGB  

2'b01:ABGR  

2'b10:RGBA  

2'b11:BGRA  

RGB565 destination  

2'b00,2'b10:RGB  

2'b01, 2'b11:BGR  

9:8   RW   0x0  

dst_fmt  

Ouput image Format  

2'b00 : ARGB  

2'b01 : RGB565  

2'b10 : YUV422  

2'b11 : YUV420  
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7:6   RO   0x0  reserved   

5:4   RW   0x0  

src_yuv_swap  

source YUV swap  

2'b00:SP UV  

2'b01:SP VU  

2'b10,  

2'b11:P  

3:2   RW   0x0  

src_rgb_swap  

source RGB swap  

XRGB source  

2'b00:XRGB  

2'b01:XBGR  

2'b10:RGBX  

2'b11:BGRX  

RGB565 source  

2'b00,2'b10:RGB  

2'b01,2'b11:BGR  

1:0   RW   0x0  

src_fmt  

Input image Format  

2'b00 : XRGB  

2'b01 : RGB565  

2'b10 : YUV422  

2'b11 : YUV420  

  
  
IEP_STATUS  

Address: Operational Base + offset (0x0008)  
status register  

Bit  Attr  Reset Value  Description  

31:20   RO   0x0  reserved   

19   RO   0x0  
rrgb_idle_ack  

RGB read DMA idle acknowlege  

18   RO   0x0  
wrgb_idle_ack  

RGB write DMA idle acknowlege  

17   RO   0x0  
ryuv_idle_ack  

YUV read DMA idle acknowlege  

16   RO   0x0  
wyuv_idle_ack  

YUV write DMA idle acknowlege  

15:9   RO   0x0  reserved   

8   RO   0x0  
voi_sts  

vop direct path status  

7   RO   0x0  
rrgb_sts  

RGB DMA read status  

6   RO   0x0  
wrgb_sts  

RGB DMA write status  

5   RO   0x0  
ryuv_sts  

YUV DMA read status  
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4   RO   0x0  
wyuv_sts  

YUV DMA write status  

3   RO   0x0  
dde_sts  

RGB denoise/enhancement status  

2   RO   0x0  
dil_sts  

de- interlace or yuv bypass status  

1   RO   0x0  
scl_sts  

scaling status  

0   RO   0x0  
dns_sts  

YUV 3D denoise status  

  
  

IEP_INT  
Address: Operational Base + offset (0x000c)  
interrupt register  

Bit  Attr  Reset Value  Description  

31:17   RO   0x0  reserved   

16   
W1

C   
0x0  

frm_done_int_clr  

Frame process done interrupt clear  

After be set to 1, this bit will be clear automatically.  

15:9   RO   0x0  reserved   

8   RW   0x0  

frm_done_int_en  

Frame process done interrupt enable:  

1'b0:disable  

1'b1:enable  

7:1   RO   0x0  reserved   

0   RO   0x0  

frm_done_int  

Frame process done interrupt  

1'b0: inactive;  

1'b1: active;  

  
  

IEP_FRM_START  
Address: Operational Base + offset (0x0010)  
frame start  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   
W1

C   
0x0  

frm_start  

frame start  

Write 1, self clear.  

  
  

IEP_CONFIG_DONE  
Address: Operational Base + offset (0x0018)  
configuration done  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   
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0   RW   0x0  

config_done  

configuration done  

Wait for frame start to update raw register configuration to really 

used registers.  

  
  

IEP_FRM_CNT  
Address: Operational Base + offset (0x001c)  
frame counter  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

frm_cnt  

frame counter  

Self increase one after a frame operation is finished. Write 

arbitrary value to clear to zero.  

  
  
IEP_VIR_IMG_WIDTH  

Address: Operational Base + offset (0x0020)  
Image virtual width  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  
dst_vir_image_width  

Destination virtual image width  

15:0   RW   0x0140  
src_vir_image_width  

Source virtual image width  

  
  
IEP_IMG_SCL_FCT  

Address: Operational Base + offset (0x0024)  
scaling factor  

Bit  Attr  Reset Value  Description  

31:16   RW   0x2000  

vrt_scl_fct  

Vertical scale factor  

up scaling:  

vrt_scl_fct=floor(src_image_height/dst_image_height);  

down scaling:  

vrt_scl_fct=ceiling((dst_image_height+1)/(src_image_height+1))

;  

15:0   RW   0x2000  

hrz_scl_fct  

Horizontal scale factor  

up scaling:  

hrz_scl_fct=floor(src_image_width/dst_image_width);  

down scaling:  

hrz_scl_fct=ceiling((dst_image_width+1)/(src_image_width+1));  

  
  
IEP_SRC_IMG_SIZE  

Address: Operational Base + offset (0x0028)  
Source image width/height  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   
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28:16   RW   0x00f0  
src_image_height  

source image height  

15:13   RO   0x0  reserved   

12:0   RW   0x0140  
src_image_width  

source image width  

  

  
IEP_DST_IMG_SIZE  
Address: Operational Base + offset (0x002c)  

Destination image width/height  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x00f0  
dst_image_height  

Destination image height  

15:13   RO   0x0  reserved   

12:0   RW   0x0140  
dst_image_width  

Destination image width  

  
  

IEP_DST_IMG_WIDTH_TILE0  
Address: Operational Base + offset (0x0030)  
Destination image tile0 width  

Bit  Attr  Reset Value  Description  

31:12   RO   0x0  reserved   

11:0   RW   0x000  
dst_image_width_tile0  

Destination image tile0 width  

  
  

IEP_DST_IMG_WIDTH_TILE1  
Address: Operational Base + offset (0x0034)  
Destination image tile1 width  

Bit  Attr  Reset Value  Description  

31:11   RO   0x0  reserved   

10:0   RW   0x000  
dst_image_width_tile1  

Destination image tile1 width  

  
  

IEP_DST_IMG_WIDTH_TILE2  
Address: Operational Base + offset (0x0038)  
Destination image tile2 width  

Bit  Attr  Reset Value  Description  

31:11   RO   0x0  reserved   

10:0   RW   0x000  
dst_image_width_tile2  

Destination image tile2 width  

  
  

IEP_DST_IMG_WIDTH_TILE3  
Address: Operational Base + offset (0x003c)  
Destination image tile3 width  

Bit  Attr  Reset Value  Description  

31:11   RO   0x0  reserved   
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10:0   RW   0x000  
dst_image_width_tile3  

Destination image tile3 width  

  
  

IEP_ENH_YUV_CNFG_0  
Address: Operational Base + offset (0x0040)  
brightness,contrast,saturation adjustment  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24:16   RW   0x000  

sat_con  

YUV saturation and contrast adjustment  

saturation * contrast range from 0 to 1.992*1.992, and this 

value is saturation* contrast * 128  

15:8   RW   0x00  

contrast  

YUV contrast adjustment  

contrast value range from 0 to 1.992, and this value is 

contrast*128.  

7:6   RO   0x0  reserved   

5:0   RW   0x00  

brightness  

YUV brightness adjustment  

range from -32 to 31  

6'b000000:0;  

6'b000001:1;  

éé 

6'b011111:31;  

6'b100000: -32;  

6'b100001: -31;  

éé 

6'b111110: -2;  

6'b111111: -1;  

  
  
IEP_ENH_YUV_CNFG_1  

Address: Operational Base + offset (0x0044)  
Hue configuration  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:8   RW   0x00  

cos_hue  

the cos function value for hue adjustment  

sin function value range from 0.866 to 1 ,and this value is cos * 

128 ,no sign bit  

7:0   RW   0x00  

sin_hue  

the sin function value for hue adjustment  

sin function value range from -0.5 to 0.5 ,and this value is sin * 

128 ,and the high bit is sign bit  

  
  

IEP_ENH_YUV_CNFG_2  
Address: Operational Base + offset (0x0048)  
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color bar configuration  

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   

25:24   RW   0x0  

video_mode  

video mode  

2'b00:black screen  

2'b01:blue screen  

2'b10:color bars  

2'b11:normal video  

23:16   RW   0x00  
color_bar_v  

color bar v value  

15:8   RW   0x00  
color_bar_u  

color bar u value  

7:0   RW   0x00  
color_bar_y  

color bar y value  

  
  

IEP_ENH_RGB_CNFG  
Address: Operational Base + offset (0x004c)  
enhancement RGB configuration  

Bit  Attr  Reset Value  Description  

31:30   RW   0x0  
luma_spat_sel  

3D denoise luma spatial coefficient select  

29:28   RW   0x0  
luma_temp_sel  

3D denoise luma temporal coefficient select  

27:26   RW   0x0  
chroma_spat_sel  

3D denoise chroma spatial coefficient select  

25:24   RW   0x0  
chroma_temp_sel  

3D denoise chroma temporal coefficient select  

23:16   RW   0x00  

enh_threshold  

enhancement threshold  

In denoise and detail enhancement operation, more than the 

threshold, considering as detail; but if less than the threshold, 

considering as noise, need to to be filtered.  

15   RO   0x0  reserved   



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             273  

14:8   RW   0x00  

enh_alpha  

enhancement alpha value  

7'b0000000:0  

7'b0000001:1/16  

7'b0000010:2/16  

éé 

7'b0001111:15/16  

7'b0010000:1  

7'b0010001:1+1/16;  

7'b0010010:1+2/16;  

7'b0010011:1+3/16;  

éé 

7'b0100000:2;  

éé 

7'b0110000:3;  

éé 

7'b1000000:4;  

éé 

7'b1010000:5;  

éé 

7'b1100000:6;  

other : reserved  

7:2   RO   0x0  reserved   

1:0   RW   0x0  

enh_radius  

enhancement radius  

2'b00:R=1  

2'b01:R=2  

2'b10:R=3  

2'b11:R=4  

  

  
IEP_ENH_C_COE  
Address: Operational Base + offset (0x0050)  

rgb color enhancement coefficient  

Bit  Attr  Reset Value  Description  

31:7   RO   0x0  reserved   

6:5   RW   0x0  
c_int_coe  

color enhancement integer coefficient  

4:0   RW   0x00  
c_frac_coe  

color enhancement fraction coefficient  

  
  
IEP_SRC_ADDR_YRGB  

Address: Operational Base + offset (0x0080)  
Start address of source image(Y/RGB)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_yrgb_mst  

Source image data YRGB start address in Memory  
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IEP_SRC_ADDR_CBCR  
Address: Operational Base + offset (0x0084)  
Start address of source image(Cb/Cr)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_cbcr_mst  

Source image data CbCr start address in Memory  

  
  

IEP_SRC_ADDR_CR  
Address: Operational Base + offset (0x0088)  
Start address of source image(Cr)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_cr_mst  

Source image data Cr start address in Memory  

  
  
IEP_SRC_ADDR_Y1  

Address: Operational Base + offset (0x008c)  
Start address of source image(Y)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_y_mst  

Source image data Y start address in Memory  

  

  
IEP_SRC_ADDR_CBCR1  
Address: Operational Base + offset (0x0090)  

Start address of source image(Cb/Cr)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_cbcr_mst  

Source image data CbCr start address in Memory  

  

  
IEP_SRC_ADDR_CR1  
Address: Operational Base + offset (0x0094)  

Start address of source image(Cr)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_cr_mst  

Source image data Cr start address in Memory  

  
  

IEP_SRC_ADDR_Y_ITEMP  
Address: Operational Base + offset (0x0098)  
Start address of source image(Y integer part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_y_mst_itemp  

Interger part source image data Y start address in Memory  

  
  

IEP_SRC_ADDR_CBCR_ITEMP  
Address: Operational Base + offset (0x009c)  
Start address of source image(CBCR integer part)  

Bit  Attr  Reset Value  Description  
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31:0   RW   0x00000000  
src_image_cbcr_mst_cbcr_itemp  

Interger part source image data CBCR start address in Memory  

  
  

IEP_SRC_ADDR_CR_ITEMP  
Address: Operational Base + offset (0x00a0)  
Start address of source image(CR integer part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_cr_mst_cr_itemp  

Interger part source image data CR start address in Memory  

  
  
IEP_SRC_ADDR_Y_FTEMP  

Address: Operational Base + offset (0x00a4)  
Start address of source image(Y fraction part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_y_mst_ftemp  

Fraction part source image data Y start address in Memory  

  
  
IEP_SRC_ADDR_CBCR_FTEMP  

Address: Operational Base + offset (0x00a8)  
Start address of source image(CBCR fraction part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_cbcr_mst_ftemp  

Fraction part source image data CBCR start address in Memory  

  

  
IEP_SRC_ADDR_CR_FTEMP  
Address: Operational Base + offset (0x00ac)  

Start address of source image(CR fraction part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
src_image_cr_mst_ftemp  

Fraction part source image data CR start address in Memory  

  
  

IEP_DST_ADDR_YRGB  
Address: Operational Base + offset (0x00b0)  
Start address of destination image(Y/RGB)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_yrgb_mst  

Destination image data YRGB start address in Memory  

  
  

IEP_DST_ADDR_CBCR  
Address: Operational Base + offset (0x00b4)  
Start address of destination image(Cb/Cr)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_cbcr_mst  

Destination image data CBCR start address in Memory  

  
  
IEP_DST_ADDR_CR  
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Address: Operational Base + offset (0x00b8)  

Start address of destination image(Cr)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_cr_mst  

Destination image data CR start address in Memory  

  

  
IEP_DST_ADDR_Y1  
Address: Operational Base + offset (0x00bc)  

Start address of destination image(Y)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_y_mst  

Destination image data Y start address in Memory  

  
  

IEP_DST_ADDR_CBCR1  
Address: Operational Base + offset (0x00c0)  
Start address of destination image(Cb/Cr)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_cbcr_mst  

Destination image data CbCr start address in Memory  

  
  
IEP_DST_ADDR_CR1  

Address: Operational Base + offset (0x00c4)  
Start address of destination image(Cr)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_cr_mst  

Destination image data Cr start address in Memory  

  
  
IEP_DST_ADDR_Y_ITEMP  

Address: Operational Base + offset (0x00c8)  
Start address of destination image(Y integer part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_y_mst_itemp  

Interger part destination image data Y start address in Memory  

  

  
IEP_DST_ADDR_CBCR_ITEMP  
Address: Operational Base + offset (0x00cc)  

Start address of destination image(CBCR integer part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_cbcr_mst_itemp  

Int part destination image data CBCR start address in Memory  

  

  
IEP_DST_ADDR_CR_ITEMP  
Address: Operational Base + offset (0x00d0)  

Start address of destination image(CR integer part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_cr_mst_itemp  

Interger part destination image data CR start address in Memory  
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IEP_DST_ADDR_Y_FTEMP  
Address: Operational Base + offset (0x00d4)  

Start address of destination image(Y fraction part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_y_mst_ftemp  

Fraction part destination image data Y start address in Memory  

  

  
IEP_DST_ADDR_CBCR_FTEMP  
Address: Operational Base + offset (0x00d8)  

Start address of destination image(CBCR fraction part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_cbcr_mst_ftemp  

Fraction part destination image data CBCR start address in Mem  

  
  

IEP_DST_ADDR_CR_FTEMP  
Address: Operational Base + offset (0x00dc)  
Start address of destination image(CR fraction part)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_image_cr_mst_ftemp  

Fraction part destination image data CR start address  

  
  
IEP_DIL_MTN_TAB0  

Address: Operational Base + offset (0x00e0)  
Deinterlace motion table0  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:24   RW   0x00  
mtn_sub_tab3  

motion sub table3  

23   RO   0x0  reserved   

22:16   RW   0x00  
mtn_sub_tab2  

motion sub table2  

15   RO   0x0  reserved   

14:8   RW   0x00  
mtn_sub_tab1  

motion sub table1  

7   RO   0x0  reserved   

6:0   RW   0x00  
mtn_sub_tab0  

motion sub table0  

  

  
IEP_DIL_MTN_TAB1  
Address: Operational Base + offset (0x00e4)  

Deinterlace motion table1  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:24   RW   0x00  
mtn_sub_tab3  

motion sub table3  



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             278  

23   RO   0x0  reserved   

22:16   RW   0x00  
mtn_sub_tab2  

motion sub table2  

15   RO   0x0  reserved   

14:8   RW   0x00  
mtn_sub_tab1  

motion sub table1  

7   RO   0x0  reserved   

6:0   RW   0x00  
mtn_sub_tab0  

motion sub table0  

  
  

IEP_DIL_MTN_TAB2  
Address: Operational Base + offset (0x00e8)  

Deinterlace motion table2  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:24   RW   0x00  
mtn_sub_tab3  

motion sub table3  

23   RO   0x0  reserved   

22:16   RW   0x00  
mtn_sub_tab2  

motion sub table2  

15   RO   0x0  reserved   

14:8   RW   0x00  
mtn_sub_tab1  

motion sub table1  

7   RO   0x0  reserved   

6:0   RW   0x00  
mtn_sub_tab0  

motion sub table0  

  
  
IEP_DIL_MTN_TAB3  

Address: Operational Base + offset (0x00ec)  
Deinterlace motion table3  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:24   RW   0x00  
mtn_sub_tab3  

motion sub table3  

23   RO   0x0  reserved   

22:16   RW   0x00  
mtn_sub_tab2  

motion sub table2  

15   RO   0x0  reserved   

14:8   RW   0x00  
mtn_sub_tab1  

motion sub table1  

7   RO   0x0  reserved   

6:0   RW   0x00  
mtn_sub_tab0  

motion sub table0  

  

  
IEP_DIL_MTN_TAB4  
Address: Operational Base + offset (0x00f0)  
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Deinterlace motion table4  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:24   RW   0x00  
mtn_sub_tab3  

motion sub table3  

23   RO   0x0  reserved   

22:16   RW   0x00  
mtn_sub_tab2  

motion sub table2  

15   RO   0x0  reserved   

14:8   RW   0x00  
mtn_sub_tab1  

motion sub table1  

7   RO   0x0  reserved   

6:0   RW   0x00  
mtn_sub_tab0  

motion sub table0  

  
  
IEP_DIL_MTN_TAB5  

Address: Operational Base + offset (0x00f4)  
Deinterlace motion table5  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:24   RW   0x00  
mtn_sub_tab3  

motion sub table3  

23   RO   0x0  reserved   

22:16   RW   0x00  
mtn_sub_tab2  

motion sub table2  

15   RO   0x0  reserved   

14:8   RW   0x00  
mtn_sub_tab1  

motion sub table1  

7   RO   0x0  reserved   

6:0   RW   0x00  
mtn_sub_tab0  

motion sub table0  

  
  

IEP_DIL_MTN_TAB6  
Address: Operational Base + offset (0x00f8)  
Deinterlace motion table6  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:24   RW   0x00  
mtn_sub_tab3  

motion sub table3  

23   RO   0x0  reserved   

22:16   RW   0x00  
mtn_sub_tab2  

motion sub table2  

15   RO   0x0  reserved   

14:8   RW   0x00  
mtn_sub_tab1  

motion sub table1  

7   RO   0x0  reserved   
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6:0   RW   0x00  
mtn_sub_tab0  

motion sub table0  

  
  

IEP_DIL_MTN_TAB7  
Address: Operational Base + offset (0x00fc)  
Deinterlace motion table7  

Bit  Attr  Reset Value  Description  

31   RO   0x0  reserved   

30:24   RW   0x00  
mtn_sub_tab3  

motion sub table3  

23   RO   0x0  reserved   

22:16   RW   0x00  
mtn_sub_tab2  

motion sub table2  

15   RO   0x0  reserved   

14:8   RW   0x00  
mtn_sub_tab1  

motion sub table1  

7   RO   0x0  reserved   

6:0   RW   0x00  
mtn_sub_tab0  

motion sub table0  

  

  
IEP_ENH_CG_TAB  
Address: Operational Base + offset (0x0100)  

contrast and gamma enhancement table  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

cg_tab_3  

cg table 3  

pixel value 3,7,11,15,éémapping  

23:16   RW   0x00  

cg_tab_2  

cg table 2  

pixel value 2,6,10,14,éémapping  

15:8   RW   0x00  

cg_tab_1  

cg table 1  

pixel value 1,5,9,13,éémapping  

7:0   RW   0x00  

cg_tab_0  

cg table 0  

256x8bit contrast & gamma mapping table  

pixel value 0,4,8,12,éémapping  

  
  

IEP_ENH_DDE_COE0  
Address: Operational Base + offset (0x0400)  
denoise,detail and edge enhancement coefficient  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:24   RW   0x00  

dde_coe_3  

dde coefficient 3  

coefficient number 3,7,11,15,éé 
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23:22   RO   0x0  reserved   

21:16   RW   0x00  

dde_coe_2  

dde coefficient 2  

coefficient number 2,6,10,14,éé 

15:14   RO   0x0  reserved   

13:8   RW   0x00  

dde_coe_1  

dde coefficient 1  

coefficient number 1,5,9,13,éé 

7:6   RO   0x0  reserved   

5:0   RW   0x00  

dde_coe_0  

dde coefficient 0  

256x6bit cofficient for denoise and detail enhancement  

coefficient number 0,4,8,12,éé 

  
  

IEP_ENH_DDE_COE1  
Address: Operational Base + offset (0x0500)  

denoise,detail and edge enhancement coefficient  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:24   RW   0x00  

dde_coe_3  

dde coefficient 3  

coefficient number 3,7,11,15,éé 

23:22   RO   0x0  reserved   

21:16   RW   0x00  

dde_coe_2  

dde coefficient 3  

coefficient number 2,6,10,14,éé 

15:14   RO   0x0  reserved   

13:8   RW   0x00  

dde_coe_1  

dde coefficient 1  

coefficient number 1,5,9,13,éé 

7:6   RO   0x0  reserved   

5:0   RW   0x00  

dde_coe_0  

dde coefficient 1  

81x6bit cofficient for denoise and detail enhancement  

coefficient number 0,4,8,12,éé 

  
  
IEP_MMU_DTE_ADDR  

Address: Operational Base + offset (0x0800)  
MMU current page table address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
mmu_dte_addr  

page table address  

  

  
IEP_MMU_STATUS  

Address: Operational Base + offset (0x0804)  
MMU status register  
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Bit  Attr  Reset Value  Description  

31:11   RO   0x0  reserved   

10:6   RW   0x00  
mmu_page_fault_bus_id  

Index of master responsible for the last page fault  

5   RW   0x0  

mmu_page_fault_is_write  

The direction of access for last page fault:  

1'b0: read  

1'b1:write  

4   RW   0x1  
mmu_replay_buffer_empty  

The MMU replay buffer is empty.  

3   RW   0x1  

mmu_idle  

the MMU is idle when accesses are being translated and there  

are no unfinished translated access. The MMU_IDLE signal  

only reports idle when the MMU processor is idle and  

accesses are active on the external bus.  

Note: the MMU can be idle in page fault mode.  

2   RW   0x0  

mmu_stall_active  

MMU stall mode current ly enabled. The mode is enabled by  

command.  

1   RW   0x0  

mmu_page_fault_active  

MMU page fault mode currently enabled.The mode is enabled  

by command  

0   RW   0x0  
mmu_paging_enabled  

mmu paging is enabled  

  

  
IEP_MMU_CMD  
Address: Operational Base + offset (0x0808)  

MMU command register  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   

2:0   RW   0x0  

mmu_cmd  

3'd0: MMU_ENABLE_PAGING. enable paging.  

3'd1: MMU_DISABLE_PAGING. disable paging.  

3'd2: MMU_ENABLE_STALL. turn on stall mode.  

3'd3: MMU_DISABLE_STALL. turn off stall mode.  

3'd4: MMU_ZAP_CACHE. zap the entire page table cache.  

3'd5: MMU_PAGE_FAULT_DONE. leave page fault mode.  

3'd6: MMU_FORCE_RESET. reset the mmu.  

The MMU_ENABLE_STAL L command can always be issued.  

Other commands are ignored unless the MMU is idle or  

stalled.  

  

  
IEP_MMU_PAGE_FAULT_ADDR  
Address: Operational Base + offset (0x080c)  

MMU logic address of last page fault  

Bit  Attr  Reset Value  Description  
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31:0   RW   0x00000000  
mmu_page_fault_addr  

address of last page fault  

  
  

IEP_MMU_ZAP_ONE_LINE  
Address: Operational Base + offset (0x0810)  
MMU zap cache line register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RW   0x0  
mmu_zap_one_line  

address to be invalidated from the page table cache.  

  
  

IEP_MMU_INT_RAWSTAT  
Address: Operational Base + offset (0x0814)  
MMU raw interrupt status register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  
read_bus_error  

read bus error  

0   RW   0x0  
page_fault  

page fault  

  

  
IEP_MMU_INT_CLEAR  
Address: Operational Base + offset (0x0818)  

MMU interrupt clear register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  

read_bus_error_clear  

read bus error interrupt clear. write 1 to this register can clear  

read bus error interrupt.  

0   RW   0x0  

page_fault_clear  

page fault interrupt clear, write 1 to this register can clear page 

fault interrupt.  

  
  
IEP_MMU_INT_MASK  

Address: Operational Base + offset (0x081c)  
MMU interrupt mask register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  
read_bus_error_int_en  

read bus error interrupt enable  

0   RW   0x0  
page_fault_int_en  

page fault interrupt enable  

  
  

IEP_MMU_INT_STATUS  
Address: Operational Base + offset (0x0820)  
MMU interrupt status register  
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Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  
read_bus_error  

read bus error interrupt  

0   RW   0x0  
page_fault  

page fault interrupt  

  
  

IEP_MMU_AUTO_GATING  
Address: Operational Base + offset (0x0824)  
MMU clock auto gating register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RW   0x1  

mmu_auto_gating  

mmu clock auto gating  

when it is 1, the mmu will auto gating itself  

4.5  Application Notes  

4.5.1  VOP path disabled configure flow 
1. Keep IEP direct path disabled. 
2. Configure all registers which are needed at any time. 
3. Configure IEP_CONFIG_DONE. 

4. Configure IEP_FRM_START. 

4.5.2  VOP path enabled configure flow 
1. Keep IEP direct path enabled. 

2. Configure all IEP registers which are needed. 
3. Configure VOP related registers which are needed. 

4. Configure CONFIG_DONE register in VOP only. 
5. Wait for frame start from VOP and IEP direct path. 

4.5.3  VOP path turn on flow 
1. Configure all IEP registers which are needed. 
2. Configure VOP related registers which are needed. 
3. Enable IEP direct path. 

4. Enable VOP direct path. 
5. Configure CONFIG_DONE register in VOP only. 
6. Wait for frame start from VOP and IEP direct path. 

4.5.4  VOP path turn off flow 
1. Disable VOP direct path. 

2. Disable IEP direct path, so IEP do not receive any other CONFIG_DONE and frame start 
from VOP immediately. 
3. Configure CONFIG_DONE register in VOP. 

4. Wait for frame start from VOP and IEP direct path, so VOP quit direct path mode 
completely. 
5. Configure IEP registers which are needed at any time. 

6. Configure IEP_CONFIG_DONE. 
7. Configure IEP_FRM_START, IEP is working at write back mode now. 
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Chapter 5  Camera Interface (CIF)  

5.1  Overview  

The Camera Interface, receives the data from Camera or CCIR656 encoder, and transfers 

the data into system main memory by AXI bus. 
The features of camera interface are as follow: 
Â Support YCbCr422 input 

Â Support Raw8bit input 

Â Support JPEG input 

Â Support YCbCr422/420 output 

Â Support UYVY/VYUY/YUYV/YVYU configurable 

Â Support up to 8192x8192 resolution source(Exception:width of BT656 data is limited 

to 1024 ) 
Â Support picture in picture 

Â Support arbitrary size window crop 

Â Support error/terminate interrupt and combined interrupt output 

Â Support clk/vsync/href polarity configurable 

Â Support one frame stop/ping-pong mode 

5.2  Block Diagram  

CIF comprises with: 
 ̧ AHB Slave 

Host configure the registers via the AHB Slave 
 ̧ AXI Master 

Transmit the data to chip memory via the AXI Master 

 ̧ INTERFACE 

Translate the input video data into the requisite data format 

 ̧ CROP 

Bypass or crop the source video data to a smaller size destination 
 ̧ DMA 

Control the operation of AXI Master  
 

DMAAXI Master

AHB Slave

INTERFACECROP

 
Fig. 5-1 CIF Block Diagram 

5.3  Function Description  

This chapter is used to illustrate the operational behavior of how CIF works. If YUV422 or 
ccir656 signal is received from external devices, CIF translate it into YUV422/420 data, and 
separate the data to Y and UV data, then store them to different memory via AXI bus 

separately. But if raw data is received, there are not any translations happened, the 8 data 
is considered as 16bit data and write directly to memory. 

5.3.1  Support Vsync high active or low active 
 ̧ Vsync Low active as below 
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Fig. 21-2 Timing diagram for CIF when vsync low active 

 ̧ Vsync High active 

Vsync

Href

Video Data
 

Fig. 21-3 Timing diagram for CIF when vsync high active 

5.3.2  Support href high active or low active 
 ̧ Href high active 

Valid Valid Valid Valid Valid Valid

Href

Video Data
 

Fig. 21-4 Timing diagram for CIF when href high active 

 ̧ Href Low active 

Valid Valid Valid Valid Valid Valid

Href

Video Data
 

Fig. 21-5 Timing diagram for CIF when href low active 

 ̧ Y first 

Y U Y V Y U Y V

Href

Video Data

CLK

 
Fig. 21-6 Timing diagram for CIF when Y data first 

 ̧ U first 

YU Y V Y U Y V

Href

Video Data

CLK

 
Fig. 21-7 Timing diagram for CIF when U data first 

5.3.3  Support CCIR656(NTSC and PAL) 
 

 ̧ ccir656 format 
 

 
Fig. 21-8 ccir656 format 
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5.3.4  Support Raw data(8-bit) or JPEG 

 
Fig. 21-9 Raw data or JPEG Timing 

CIF module can work in two modes: one frame stop mode, ping-pong mode. 

One frame stop mode 
In this mode, configure the parameter WORK_MODE to one frame stop mode. After one 

frame captured, CIF will automatic stop. After capturing, the image Y, UV data will be 
stored at main memory location defined by CIF_FRM0_ADDR_Y, FRM0_ADDR_UV 
separately. 

Ping-Pong mode 
After one frame(F1) captured, CIF will start to capture the next frame(F2) automatically, 
and host must assign new address pointer of frame1 and clear the frame1 status, thus CIF 

will capture the third frame automatically(by new F1 address) without any stop and so on 
for the following frames. But if host did not update the frame buffer address, the CIF will 
cover the pre-frame data stored in the memory with the following frame data. 

Storage 
Difference between the YUV mode and raw mode is that in the YUV mode or ccir656 mode, 
data will be storage in the Y data buffer and UV data buffer; but in the raw or jpeg mode, 

RGB data will be storage in the same buffer. In addition, in the YUV mode, the width of Y, U 
or V data is a byte in memory; in Raw or JPEGE mode, the width is a half-word no matter 
the data source is 8 bit. 

CROP 
The parameter START_Y and START_X defines the coordinate of crop start point. And the 
frame size after cropping is following the value of SET_WIDTH and SET_HEIGHT. 

The BCH Encoder is responsible for encoding data to be written into flash device. The max 
encoded length is 1133bytes, in which the data length is 1024bytes, system information is 
4bytes, BCH code is 105bytes.  

5.4  Register Description  

5.4.1  Registers Summary 

Name  Offset  Size  
Reset 

Value  
Description  

CIF_CTRL 0x00000  W 0x00007000  CIF control  

CIF_INTEN  0x00004  W 0x00000000  CIF interrupt status  

CIF_INTSTAT  0x00008  W 0x00000000  CIF interrupt status  

CIF_FOR 0x0000c  W 0x00000000  CIF format  

CIF_FRM0_ADDR_Y  0x00014  W 0x00000000  CIF frame0 y address  

CIF_FRM0_ADDR_UV  0x00018  W 0x00000000  CIF frame0 uv address  

CIF_FRM1_ADDR_Y  0x0001c  W 0x00000000  CIF frame1 y address  

CIF_FRM1_ADDR_UV  0x00020  W 0x00000000  CIF frame1 uv address  

CIF_VIR_LINE_WIDTH  0x00024  W 0x00000000  CIF virtual line width  

CIF_SET_SIZE  0x00028  W 0x01e002d0  CIF frame set size  

CIF_CROP 0x00044  W 0x00000000  CIF crop start point  

CIF_SCL_CTRL 0x00048  W 0x00000000  CIF scale control  
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Name  Offset  Size  
Reset 

Value  
Description  

CIF_FIFO_ENTRY  0x00054  W 0x00000000  CIF FIFO entry  

CIF_FRAME_STATUS  0x00060  W 0x00000000  CIF frame status  

CIF_CUR_DST  0x00064  W 0x00000000  CIF current destination address  

CIF_LAST_LINE  0x00068  W 0x00000000  CIF last frame line number  

CIF_LAST_PIX  0x0006c  W 0x00000000  CIF last line pixel number  

Notes: Size : B - Byte (8 bits) access,  HW - Half WORD (16 bits) access,  W -WORD (32 

bits) access 

5.4.2  Detail Register Description 
CIF_CTRL  

Address: Operational Base + offset (0x0000)  
CIF control  

Bit  Attr  Reset Value  Description  

31:1

6   
RO   0x0   reserved   

15:1

2   
RW   0x7   

AXI_BURST_TYPE  

axi master burst type  

0-15 : burst1~16  

11:3   RO   0x0   reserved   

2:1   RW   0x0   

WORK_MODE  

Working Mode  

00 -one frame stop mode  

01 -ping -pong mode  

02 - line loop mode  

03 -reserved  

0   RW   0x0   

CAP_EN  

capture enable  

0-disable  

1-enable  

 
CIF_INTEN  

Address: Operational Base + offset (0x0004)  
CIF interrupt enable  

Bit  Attr  Reset Value  Description  

31:7   RO   0x0   reserved   

6   RW   0x0   

BUS_ERR_EN  

bus error  

axi master or ahb slave response error  

0-disable  

1-enable  

5:4   RO   0x0   reserved   

3   RW   0x0   

PIX_ERR_EN  

pixel err interrupt enable  

the pixel number of last line not equal to the set height  

0-disable  

1-enable  
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Bit  Attr  Reset Value  Description  

2   RW   0x0   

LINE_ERR_EN  

line err interrupt enable  

the line number of last frame not equal to the set height  

0-disable  

1-enable  

1   RW   0x0   

LINE_END_EN  

line end interrupt enable  

0-disable  

1-enable  

0   RW   0x0   

FRAME_END_EN  

frame end interrupt enable  

after dma transfer the frame data  

0-disable  

1-enable  

 
CIF_INTSTAT  
Address: Operational Base + offset (0x0008)  

CIF interrupt status  

Bit  Attr  Reset Value  Description  

31:7   RO   0x0   reserved   

6   
W1

C   
0x0   

BUS_ERR  

bus error  

axi master or ahb slave response error  

0-no interrupt  

1- interrupt  

5:4   RO   0x0   reserved   

3   
W1

C   
0x0   

PIX_ERR  

pixel err interrupt   

the pixel number of last line not equal to the set height  

0-no interrupt  

1- interrupt  

2   
W1

C   
0x0   

LINE_ERR  

line err interrupt  

the line number of last frame not equal to the set height  

0-no interrupt  

1- interrupt  

1   
W1

C   
0x0   

LINE_END  

line end interrupt enable  

0-no interrupt  

1- interrupt  

0   
W1

C   
0x0   

FRAME_END  

frame end interrupt   

after dma transfer the frame data  

0-no interrupt  

1- interrupt  
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CIF_FOR  

Address: Operational Base + offset (0x000c)  
CIF format  

Bit  Attr  Reset Value  Description  

31:2

0   
RO   0x0   reserved   

19   RW   0x0   

UV_STORE_ORDER  

UV storage order  

0 -  UVUV  

1 -  VUVU   

18   RW   0x0   

RAW_END  

raw data endian  

0 -  little end  

1 -  big end  

17   RW   0x0   

OUT_420_ORDER  

output 420 order  

00 -  UV in the even line  

01 -  UV in the odd line  

Note: The first line is even line(line 0).  

16   RW   0x0   

OUTPUT_420  

output 420 or 422  

0 -  output is 422  

1 -  output is 420  

15:1

3   
RO   0x0   reserved   

12:1

1   
RW   0x0   

RAW_WIDTH  

raw data width  

must be 2'b00.  

10   RW   0x0   

JPEG_MODE  

JPEG mode  

0 -  other mode  

1 -  mode1  

9   RW   0x0   

FIELD_ORDER  

ccir input order  

0-odd field first  

1-even field first  

8   RW   0x0   

IN_420_ORDER  

420 input order  

00 -  UV in the even line  

01 -  UV in the odd line  

Note: The first line is even line(line 0).  

7   RW   0x0   

INPUT_420  

input 420 or 422  

0 -  422  

1 -  420  



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             291  

Bit  Attr  Reset Value  Description  

6:5   RW   0x0   

YUV_IN_ORDER  

YUV input order  

00 -  UYVY  

01 -  YVYU  

10 -  VYUY  

11 -  YUYV  

4:2   RW   0x0   

INPUT_MODE  

input mode  

000 -  YUV  

010 -  PAL  

011 -  NTSC  

100 -  RAW  

101 -  JPEG  

110 -  MIPI  

Other -  invalid  

1   RW   0x0   

HREF_POL  

href input polarity  

0-high active  

1- low active  

0   RW   0x0   

VSYNC_POL  

vsync input polarity  

0- ;ow active  

1-high active  

 
CIF_FRM0_ADDR_Y  

Address: Operational Base + offset (0x0014)  
CIF frame0 y address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   
FRM0_ADDR_Y  

frame0 y address  

 
CIF_FRM0_ADDR_UV  

Address: Operational Base + offset (0x0018)  
CIF frame0 uv address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   
FRM0_ADDR_UV  

frame0 uv address  

 
CIF_FRM1_ADDR_Y  

Address: Operational Base + offset (0x001c)  
CIF frame1 y address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   
FRM1_ADDR_Y  

frame1 y address  

 

CIF_FRM1_ADDR_UV  
Address: Operational Base + offset (0x0020)  
CIF frame1 uv address  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000   
FRM1_ADDR_UV  

frame1 uv address  

 

CIF_VIR_LINE_WIDTH  
Address: Operational Base + offset (0x0024)  
CIF virtual line width  

Bit  Attr  Reset Value  Description  

31:1

5   
RO   0x0   reserved   

14:0   RW   0x0000   
VIR_LINE_WIDTH  

virtual line width  

 
CIF_SET_SIZE  
Address: Operational Base + offset (0x0028)  

CIF frame set size  

Bit  Attr  Reset Value  Description  

31:2

9   
RO   0x0   reserved   

28:1

6   
RW   0x01e0   

SET_HEIGHT  

set height  

15:1

3   
RO   0x0   reserved   

12:0   RW   0x02d0   
SET_WIDTH  

set width  

 

CIF_CROP  
Address: Operational Base + offset (0x0044)  
CIF crop start point  

Bit  Attr  Reset Value  Description  

31:2

9   
RO   0x0   reserved   

28:1

6   
RW   0x0000   

START_Y  

start y point  

15:1

3   
RO   0x0   reserved   

12:0   RW   0x0000   
START_X  

start x point  

 

CIF_SCL_CTRL  
Address: Operational Base + offset (0x0048)  
CIF scale control  

Bit  Attr  Reset Value  Description  

31:6   RO   0x0   reserved   

5   RW   0x0   

RAW_16B_BP  

raw 16 bit bypass  

0-no bypass  

1-bypass  
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Bit  Attr  Reset Value  Description  

4   RW   0x0   

YUV_16B_BP  

YUV 16 bit bypass  

0-no bypass  

1-bypass  

3:0   RO   0x0   reserved   

 

CIF_FIFO_ENTRY  
Address: Operational Base + offset (0x0054)  
CIF FIFO entry  

Bit  Attr  Reset Value  Description  

31:1

5   
RO   0x0   reserved   

14:8   RW   0x00   

UV_FIFO_ENTRY  

valid UV double word in FIFO  

write 0 clear  

7   RO   0x0   reserved   

6:0   RO   0x00   

Y_FIFO_ENTRY  

valid Y double word in FIFO  

write 0 clear  

 

CIF_FRAME_STATUS  
Address: Operational Base + offset (0x0060)  
CIF frame status  

Bit  Attr  Reset Value  Description  

31:1

6   
RO   0x0000   

FRAME_NUM  

complete frame number  

write 0 to clear  

15:2   RO   0x0   reserved   

1   RO   0x0   

F1_STS  

frame 0 status  

0-  frame 1 not ready  

1-  frame 1 ready  

write 0 clear  

0   RO   0x0   

F0_STS  

frame 0 status  

0-  frame 0 not ready  

1-  frame 0 ready  

write 0 clear  

 
CIF_CUR_DST  

Address: Operational Base + offset (0x0064)  
CIF current destination address  

Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000   

CUR_DST  

current destination address  

maybe not the current, because the clock synchronization.  

 

CIF_LAST_LINE  
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Address: Operational Base + offset (0x0068)  

CIF last frame line number  

Bit  Attr  Reset Value  Description  

31:1

4   
RO   0x0   reserved   

13:0   RO   0x0000   
LAST_LINE_NUM  

line number of last frame  

 
CIF_LAST_PIX  

Address: Operational Base + offset (0x006c)  
CIF last line pixel number  

Bit  Attr  Reset Value  Description  

31:1

5   
RO   0x0   reserved   

14:0   RO   0x0000   
LAST_PIX_NUM  

pixel number of last line  

 

5.5  Interface Description  

 
Table 5-1 CIF Interface Description 

Module Pin  Direction  Pad Name  

cif _clkout  O IO_CIFclk out  

cif _clkin  I  IO_CIFclk in  

cif _href  I  IO_CIFhref  

cif _vsync  I  IO_CIFvsync  

cif _data0  I  IO_CIF d0  

cif _data1  I  IO_CIF d1  

cif _data2  I  IO_CIFd 2 

cif _data3  I  IO_CIFd 3 

cif _data4  I  IO_CIFd 4 

cif _data5  I  IO_CIFd 5 

cif _data6  I  IO_CIFd 6 

cif _data7  I  IO_CIFd 7 

 

5.6  Application Notes  

The most important configuration requirement of all operations is the CAP_EN bit must be 

set after all the mode selection is ready. The configuration order of the input/output data 
format, YUV order, the address, frame size/width, AXI burst length and other options do 

not need to care. 
There are many debug registers to make it easy to read the internal operation information 
of CIF. The valid pixel number of scale result in FIFO can be known by read 

CIF_SCL_VALID_NUM. The line number of last frame and the pixel number of last line can 
be also known by read the CIF_LAST_LINE and CIF_LAST_PIX. 
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Chapter 6  Interconnect  

6.1  Overview  

The chip-level interconnect consists of one cpu_sys interconnect and peri_sys 

interconnects. It enables communication among the modules and subsystems in the device. 
The cpu_sys interconnect handles many types of data transfers, especially exchanges with 
system-on-chip (SoC)/external memories. It transfers data with a maximum width of 128 

bits from the initiator to the target. It is a little-endian platform. 
The peri_sys interconnect belongs to peripheral system which is responsible for peripheral 
devices control such as USB device, flash device, UART, SPI etc. 

6.2  cpu_sys Interconnect  

The cpu_sys interconnect block diagram is shown below: 

cpu_sys interconnect

cpu iep ebc peri gpu vpu

msch

gpuperi_sysimem cfg_ahb sys_apb

pctl

phyctl

ddr intf

service_sys

service_vio

service_peri

service_gpu

service_vpu

MN

SN SN SN

MN MN MN MN

SN SN

MN MN

lcdc cif rga

MN MN MN

crypto

 

Fig. 6-1 cpu_sys Interconnect Block Diagram 

6.2.1  Integration Description 

The main interconnect is connected with all the related IPs of the system, the interface 
between the IP and interconnect is called as NIU (native interface unit). All the connected 
NIU are list as bellowing. 

Table 6-1 Master NIU 
Master NIU  Description  

MN_cpu  Master interface of pd_core system  

MN_crypto  Master interface of crypto in pd_cpu system  

MN_vop  Master interface of VOP in pd_vio system  

MN_ebc  Master interface of EBC in pd_vio system  

MN_cif  Master interface of CIF in pd_vio system  

MN_rga  Master interface of RGA in pd_vio system  

MN_iep  Master interface of IEP in pd_vio system  

MN_peri  Master interface of pd_peri sy stem  

MN_gpu  Master interface of GPU in pd_gpu system  

MN_vpu  Master interface of Video codec in pd_vcodec system  

 

Table 6-2 Slave NIU 
Master NIU  Description  

SN_msch  Memory scheduler of pd_cpu system  

SN_imem  Internal memory of pd_cpu system  

SN_cfg_ahb  AHB interface for ahb slave of pd_cpu system  

SN_sys_apb  APB slave interface of pd_cpu system  

SN_peri_sys  AXI slave interface of pd_peri system  

SN_gpu_slv  GPU slave interface of pd_gpu system  
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6.2.2  Connectivity 

Following figure lists the functional paths between the cpu_sys interconnect master NIUs 

and the slave NIUs. 
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CRYPT
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  Ś     Ś              

DMAC   Ś Ś               

GPU   Ś                   

LCDC0   Ś                   

IEP   Ś                   

RGA   Ś                   

CIF   Ś                   

EBC   Ś                   

VPU   Ś                   

PERI   Ś                   

Fig. 6-2 Connectivity 

6.2.3  Memory Scheduler 

Memory scheduler is a special NIU of the interconnect, it mainly deal with the transaction 

inside the interconnect and convert it to the transaction which the ddr protocol controller 
can recognize. 

Following table shows the software configurable setting for the memory scheduler when the 

system connected to different size of ddr device. 

The DDRCONF[3:0] is a configurable register inside the interconnect. 

R: indicates Row bits  

B: indicates Bank bits 

C: indicates Column bits 
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D: indicates Chip selects bits 

Table 6-3 DDR Configuration 
DDRCONF[3:0]  Description  

0 C RRRD RRRR RRRR RRRR RBBB CCCC CCCC CCCC 

1 C RRDR RRRR RRRR RRRR RBBB CCCC CCCC CCCC 

2 C RDRR RRRR RRRR RRRR RBBB CCCC CCCC CCCC 

3 C DRRR RRRR RRRR RRRR RBBB CCCC CCCC CCCC 

4 R RDRR RRRR RRRR RRRR BBBC CCCC CCCC CCCC 

5 R DRRR RRRR RRRR RRRR BBBC CCCC CCCC CCCC 

6 D RRRR RRRR RRRR RRRR BBBC CCCC CCCC CCCC 

7 C CRRR DRRR RRRR RRRR RRBB BCCC CCCC CCCC 

8 C CRRD RRRR RRRR RRRR RRBB BCCC CCCC CCCC 

9 C CRDR RRRR RRRR RRRR RRBB BCCC CCCC CCCC 

10  C CDRR RRRR RRRR RRRR RRBB BCCC CCCC CCCC 

11  C RRCD RRRR RRRR RRRR RRRB BCCC CCCC CCCC 

12  C CRRD BBBR RRRR RRRR RRRR RCCC CCCC CCCC 

13  C RRDB BBRR RRRR RRRR RRRR CCCC CCCC CCCC 

14  C RRRR RRRR RRRR RRRR DBBB CCCC CCCC CCCC 

15  C CRRR RRRR RRRR RRRR RDBB BCCC CCCC CCCC 

óddrconfô and other memory scheduler registers can be configured through a slave NIU 
called óservice_sysô. It is base address is 0x10128000. Refer to Register Description chapter 

for more detail. 

6.2.4  QoS Management 

The interconnect offers 4 modes of qos management: 

 ̧ None, QoSGenerator is disabled, and priority information are stuck at 0. 

 ̧ Fixed, QoSGenerator drives applies a fixed urgency to read transactions, and a 

(possibly different) urgency to write transactions.  

 ̧ Limiter, QoSGenerator behaves as in fixed mode, but limits the traffic bandwidth 
coming from that socket, possibly stalling requests if the initiator attempts to exceed its 

budget.  

 ̧ Regulator, QoSGenerator promotes are demotes hurry, depending the bandwidth 
obtained by the initiator is below or beyond a bandwidth budget. As transactions 

exceeding the bandwidth limit are sent (even though demoted), the regulator mode 
may be considered as a softer version of the limiter mode.   

Limiter Behavior 

When configured in bandwidth limiter, the unit uses a 23 bit counter to measure the average 
bandwidth.  This counter has a 1/256 byte resolution and works as follows: 

 ̧ Adds the number of byte rounded up to 16 (1 -> 16) and then multiplied by 256 to the 

current value, each time a request is sent. 

 ̧ Subtracts the Bandwidth register value every cycle. If the Counter becomes negative, 
force it to 0. 

 ̧ If the Counter value is greater than the Saturation register value multiplied by 16*256, 
any incoming request is stalled until this condition disappears. Note that the Counter 
cannot wrap-around because the maximum value it can reach is: 

SaturationMax*16*256 + BurstMax*256 = 1023*4K+4K*256 = 5116K or 223 = 
8192K. 

The following example will show the Counter behavior: 32 byte bursts, F=400MHz, 

BW=200MB/s, T=0.32us. The Bandwidth register will be set to 256*200/400 = 128, and the 
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Saturation register to 128*0.32*400/4096 = 4 (which corresponds to 64 bytes). 

 

Regulator Behavior 

When configured in bandwidth regulator, the unit uses a 23 bit counter to measure the 

average bandwidth.  This counter has a 1/256 byte resolution and works as follows: 

 ̧ Adds the number of byte rounded up to 16 and then multiplied by 256 to the current 
value, each time a response is received. If the result is greater than the Saturation 

register value multiplied by 16*256, saturation to this value is applied. 

 ̧ Subtracts the Bandwidth register value every cycle. If the Counter becomes negative, 
force it to 0. 

 ̧ If the Counter value is less than or equal to the Saturation register value multiplied by 
16*256/2, the SocketMst Hurry signal will be set to the HurryHigh register, and 

HurryLow otherwise. Note that Urgency and Press will be also set to the same value. 

The following example will show the Counter behavior: 1Kbyte bursts, F=500MHz, 
BW=2GB/s,T=2.048us. The Bandwidth register will be set to 256*2000/500 = 1024, and the 

Saturation register to 1024*2.048*500/4096 = 256 (which corresponds to 4 Kbytes). 

QoS Generator Programming   

Bandwidth: This log2(socket.wData/8)+8 bits register defines the bandwidth in 1/256th byte 

per cycle unit. This allows a 2 MByte/s resolution at 500MHz. When thebandwidth is given in 
MByte/s, the value of this register will 

be equal to 256*BWMB/s / FMHz. 

Saturation: This 10 bits register defines the number of byte used for bandwidth 
measurement. It is expressed in 16bytes unit (up to 16 Kbyte). Usually the integration 
window is given in us or in cycle: the value of this register will beequal to 

Bandwidh*Tus*FMHz/(256*16)or Bandwidh*Ncycle/(256*16). 

Parts of the master NIUs have QoS control function through QoS registers. The base 
address of each master NIUs is shown below. 

Table 6-4 QoS Register Base Address 
Master NIU  Base Address  

rga _qos  0x1012f000  

iep_qos  0x1012f100  

vop _qos  0x1012f180  

cif _qos  0x1012f200  

peri_qos  0x1012c000  

gpu_qos  0x1012d000  

vpu_qos  0x1012e000  

cpu _qos  0x1012a000  

crypto_qos  0x10128080  

ebc_qos  0x1012f080  
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6.3  Peri AXI interconnect  

6.3.1  Integration Description 

PERI AXI interconnect is a 64bits data width AXI interconnect which mainly response for 
peripheral devicesô data transaction. 

This AXI interconnect has the following master and slave: 

MASTER 

1). DMAC 

A 64bits axi master, mainly responses for data transfer between peripheral and DDR SDRAM. 

2). AHB_MASTER 

GPS/NANDC/USB OTG/USB Host2.0/TSP/SFC/GMAC, these masters are used to transfer data 

between DDR SDRAM and each of their own module. 

SLAVE 

1).AHB_SLAVE 

All ahb slave devices in peri system for register access, also for data transfer such as 
SD/MMC,SDIO,eMMC, GPS,TSP. SFC, I2S_2ch,I2S_8ch, SPDIF, USB OTG,USB HOST2.0 and 
NandC. 

2). APB_SLAVE 

DMAC/PWM/WDT/GPIO/UART/I2C/SPI/TIMER/EFUSE/SARADC/SCR/GMAC, these apb slaves 
are used to register configuration. 

6.3.2  Function description  

PERI AXI interconnect is a 64bits data width axi interconnect which mainly response for 

A Global Programmers View (GPV) module exists to configure some properties of the 
interconnect. The arbitration scheme of this interconnect is configurable through GPV. 

The priority from high to low is as follow:  

 ̧ CPU AXI interconnect  
 ̧ DMAC 
 ̧ USB OTG2.0/USB Host2.0 

 ̧ PD8_AHBM/ GPS_AHBM 

Customers can configure the Qos value through the GPV to change this priority. If you 
configure them to same priority, then the interconnect uses a Least Recently Used (LRU) 

algorithm 
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6.4  Register Description  

6.4.1  Memory Scheduler Registers Summary 
 
The base address of this register is 0x10128000. 

 

Name  Offset  Size  
Reset 

Value  
Description  

coreid  0x0000  W  0x21501602  core id of memory scheduler 0  

revisionid  0x0004  W  0x0126f200  revisionid  

ddrconf  0x0008  W  0x00 000000  ddr configuration register  

ddrtiming  0x000c  W  0x2475931c  ddr timing register  

ddrmode  0x0010  W  0x00000 00 0  ddr mode register  

readlatency  0x0014  W  0x000000 32  read latency register  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 
 

6.4.2  Memory Scheduler Detail Register Description 
memory scheduler coreid  
Address: Operational Base + offset (0x0000)  

Bit  Attr  Reset Value  Description  

31: 0   RO   0x21501602  Core type id  

 

memory scheduler revisionid 
Address: Operational Base + offset (0x0004)  

Bit  Attr  Reset Value  Description  

31: 0   RO   0x0126f200  m sch revision id  

 

memory scheduler ddrconf  

Address: Operational Base + offset (0x0008)  

Memory scheduler configuration register  

Bit  Attr  Reset Value  Description  

31:4   RO   0x0   reserved   

3:0   RW   0x0   
DdrConf  

select the ddr rank,row,bank,col sequence  

 

memory scheduler ddrtiming  

Address: Operational Base + offset (0x000c)  

Memory scheduler timing register  
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Bit  Attr  Reset Value  Description  

31   RW   0x0  

BwRatio  

When set to zero, one DRAM clock cycle (two DDR transfers) is 

used to transfer each word of data. When set to one, two DRAM 

clock cycles (four DDR transfers) are used to transfer each word 

of data. This is applicable when half of a DRAM data bus width is 

used.  

30:26   RW   0x07  

WrToRd  

The minimum number of scheduler clock cycles between the last 

DRAM Write command and a Read command (WL x tCkD + 

tWTR). tCkD is the DRAM clock period.  

25:21   RW   0x02  

RdToWr  

The minimum number of scheduler clock cycles between the last 

DRAM Read command and a Write command (DDR2: 2 x tCkD, 

DDR3: (RL -  WL + 2) x tCkD). tCkD is the DRAM clock period.  

20:18   RW   0x 2  

BurstLen  

The DRAM burst duration on the DRAM data bus in s cheduler 

clock cycles. Also equal to scheduler clock cycles between two 

DRAM commands (BL / 2 x tCkD). tCkD is the DRAM clock period.  

17:12   RW   0x14  

WrToMiss  

The minimum number of scheduler clock cycles between the last 

DRAM Write command and a new Read or Write command in 

another page of the same bank (WL x tCkD + tWR + tRP + 

tRCD). tCkD is the DRAM clock period.  

11:6   RW   0x09  

RdToMiss  

The minimum numbe r of scheduler clock cycles between the last 

DRAM Read command and a new Read or Write command in 

another page of the same bank (tRTP + tRP + tRCD -  BL x tCkD / 

2). tCkD is the DRAM clock period.  

5:0   RW   0x16  

ActToAct  

The minimum number of scheduler  clock cycles between two 

consecutive DRAM Activate commands on the same bank (tRC/ 

tCkG). tCkG is the clock period of the SoC DRAM scheduler.  

 

memory scheduler ddrmode  

Address: Operational Base + offset (0x0010)  

Memory scheduler mode register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  
BwRatioExtended  

When set to 1, support for 4x Bwratio.  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

AutoPrecharge  

When set to one, pages are automatically closed after each 

access, when set to zero, pages are left opened until an access in 

a different page occurs  

 

 

memory scheduler readlatency  

Address: Operational Base + offset (0x0014)  

Memory scheduler read latency register  

Bit  Attr  Reset Value  Description  

31:8   RO   0x0  reserved   

7:0   RW   0x 32   

ReadLatency  

The DRAM type -specific number of cycles from a scheduler 

request to a protocol controller response. This is a fixed value 

depending on the type of DRAM memory. <See SoC -specific 

memory controller documentation>.  

 

memory scheduler activate 

Address: Operational Base + offset (0x0038)  

Memory scheduler activate register  

Bit  Attr  Reset Value  Description  

31:11   RO   0x0  reserved   

10   RW   0x1  

FawBank  

The number of Banks of a given device involved in the FAW 

period. Set to zero for 2 -bank memories (WideIO). Set to one for 

memories with 4 banks or more (DDR).  

9:4   RW   0x00  

Faw  

The number of cycles for the four bank activate (FAW) period 

(tFAW).  

3:0   RW   0x0  

Rrd  

'The number of cycles between two consecutive Activate 

commands on different Banks of the same device (tRRD).  

 

memory scheduler devtodev 

Address: Operational Base + offset (0x003c)  

Memory scheduler devtodev register  

Bit  Attr  Reset Value  Description  

31:6   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

5:4   RW   0x0  

BusWrToRd  

Field0001 Abstract  

The number of cycles between the last write data to a device and 

the first read data of another device of a memory array with 

multiple ranks (2 x tCkD). tCkD is the DRAM clock period.  

3:2   RW   0x0  

BusRdToWr  

Field0000 Abstract  

The number of cycles be tween the last read data of a device and 

the first write data to another device of a memory array with 

multiple ranks (2 x tCkD). tCkD is the DRAM clock period.  

1:0   RW   0x0  

BusRdToRd  

The number of cycles between the last read data of a device and 

the first read data of another device of a memory array with 

multiple ranks (tCkD). tCkD is the DRAM clock period.  

 

6.4.3  cpu_sys QoS Registers Summary 

 

Name  Offset  Size  
Reset 

Value  
Descriptio n  

QOS_Id_CoreId  0x0000  W  0x0d867004  Core ID register  

QOS_Id_RevisionId  0x0004  W  0x0001aa00  Revision ID register  

QOS_Priority  0x0008  W  0x80000005  Priority register  

QOS_Mode  0x000c  W  0x00000003  Mode register  

QOS_Bandwidth  0x0010  W  0x0000018a  Bandwidth register  

QOS_Saturation  0x0014  W  0x00000040  Saturation register  

QOS_ExtControl  0x0018  W  0x00000000  External inputs control  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 

 

6.4.4  cpu_sys QoS Detail Register Description 
 
QOS_Id_CoreId  

Address: Operational Base + offset (0x0000)  

Core ID register  

Bit  Attr  Reset Value  Description  

31:8   RO   0x0d8670  
CoreChecksum  

 Field containing a checksum of the parameters of the IP.  

7:0   RO   0x04  
CoreTypeId  

Field identifying the type of IP.  

 

 

QOS_Id_RevisionId  
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Address: Operational Base + offset (0x0004)  

Revision ID register  

Bit  Attr  Reset Value  Description  

31:0   RO   0x0001aa00  
RevisionId  

Constant.  

 

 

 

QOS_Priority  

Address: Operational Base + offset (0x0008)  

Priority register  

Bit  Attr  Reset Value  Description  

31   RO   0x1  
Mark  

Backward compatibility marker when 0.  

30: 10    RO   0x0  reserved   

9: 8   RW   0x1  

P1  

In Programmable or Bandwidth Limiter mode, the priority level 

for read transactions. In Bandwidth regulator mode, the priority 

level when the used throughput is below the threshold. In 

Bandwidth Regulator mode, P1 should have a value equal or 

greater than P0.  

7:2  RO 0x0  reserved   

1:0   RW   0x1  

P0  

In Programmable or Bandwidth Limiter mode, the priority level 

for write transactions. In Bandwidth Regulator mode, the priority 

level when the used throughput is above the threshold. In 

Bandwidth Regulator m ode, P0 should have a value equal or 

lower than P1.  

 

 

QOS_Mode  

Address: Operational Base + offset (0x000c)  

Mode register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             305  

Bit  Attr  Reset Value  Description  

1:0   RW   0x3  

Mode  

0 = Programmable mode: a programmed priority is assigned to 

each read or write,   

1 = Bandwidth Limiter Mode: a hard limit restricts throughput,   

2 = Bypass mode: (<See SoC -specific QoS generator 

documentation>),   

3 = Bandwidth Regulator mode: priority d ecreases when 

throughput exceeds a threshold.  

 

 

QOS_Bandwidth  

Address: Operational Base + offset (0x0010)  

Bandwidth register  

Bit  Attr  Reset Value  Description  

31:12   RO   0x0  reserved   

11:0   RW   0x18a  

Bandwidth  

In Bandwidth Limiter or Bandwidth Regulator mode, the 

bandwidth threshold in units of 1/256th bytes per cycle. For 

example, 80 MBps on a 250 MHz interface is value 0x0052. The 

valid bits may be different for different master NIU.  

 

 

QOS_Saturation  

Address: Operational Base + offset (0x0014)  

Saturation register  

Bit  Attr  Reset Value  Description  

31:10   RO   0x0  reserved   

9:0   RW   0x040  

Saturation  

In Bandwidth Limiter or Bandwidth Regulator mode, the 

maximum data count value, in units of 16 bytes. This determines 

the window of time over which bandwidth is measured. For 

example, to measure bandwidth within a 1000 cycle window on a 

64 -bit interface is  value 0x1F4.  

 

 

QOS_ExtControl  

Address: Operational Base + offset (0x0018)  

External inputs control  
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Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   

2   RW   0x0  
IntClkEn  

n/a  

1   RW   0x0  
ExtThrEn  

n/a  

0   RW   0x0  
SocketQosEn  

n/a  

 
 

 
 
 

 
 
 

 
 
 

6.4.5  Peri QoS Registers Summary 
 

Name  Offset  Size  
Reset  

Value  
Description  

PERI_RQos_M0  0x42100  4bits  0x0003  
PERI_AXI Port Read 

channel QoS value.  

PERI_WQos_M0  0x42104  4bits  0x0003  
PERI_AXI Port Write 

channel quality value.  

PERI_RQos_M1  0x43100  4bits  0x0002  
DMAC1 Port Read 

channel QoS value.  

PERI_WQos_M1  0x43104  4bits  0x0002  
DMAC1 Port Write 

channel quality value.  

PERI_RQos_M2  0x44100  4bits  0x0001  
USBM Port Read 

channel QoS value.  

PERI_WQos_M2  0x44104  4bits  0x0001  
USBM Port Write 

channel quality value.  

PERI_RQos_M3  0x45100  4bits  0x0000  
PD8_AHBM Port Read 

channel QoS value.  

PERI_WQos_M3  0x45104  4bits  0x0000  
PD8_AHBM Port Write 

channel quality value.  

PERI_RQos_M 4 0x4 6100  4bits  0x0000  
GPS_AHBM Port Read 

channel QoS value.  

PERI_WQos_M 4 0x4 6104  4bits  0x0000  
GPS_AHBM Port Write 

channel quality value.  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 

6.4.6  Peri QoS Detail Register Description 
 

PERI_RQos_M0 
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Address: Operational Base+0x42100 

PERI_AXI Port Read Qos register 

Bit Attr Reset Value Description 

3:0 RW 0x1 
Read channel QoSvalue.Higher value indicates 
higher priority. 

 

PERI_WQos_M0 

Address: Operational Base+0x42104 

PERI_AXI Port Write Qos register 

Bit Attr Reset Value Description 

3:0 RW 0x1 
Write channel QoSvalue.Higher value indicates 
higher priority. 

 

PERI_RQos_M1 

Address: Operational Base+0x43100 

DMAC1 Port Read Qos register 

Bit Attr Reset Value Description 

3:0 RW 0x0 
Read channel QoSvalue.Higher value indicates 
higher priority. 

 

PERI_WQos_M1 

Address: Operational Base+0x43104 

DMAC1 Port Write Qos register 

Bit Attr Reset Value Description 

3:0 RW 0x0 
Write channel QoSvalue.Higher value indicates 

higher priority. 

 

PERI_RQos_M2 

Address: Operational Base+0x44100 

USBM Port Read Qos register 

Bit Attr Reset Value Description 
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3:0 RW 0x0 
Read channel QoSvalue.Higher value indicates 
higher priority. 

 

PERI_WQos_M2 

Address: Operational Base+0x44104 

USBM Port Write Qos register 

Bit Attr Reset Value Description 

3:0 RW 0x0 
Write channel QoSvalue.Higher value indicates 

higher priority. 

 

 

 

 

 

PERI_RQos_M3 

Address: Operational Base +0x45100 

PD8_AHBM Port Read Qos register 

Bit Attr Reset Value Description 

3:0 RW 0x0 
Read channel QoSvalue.Higher value indicates 
higher priority. 

 

PERI_WQos_M3 

Address: Operational Base +0x45104 

PD8_AHBM Port Write Qos register 

Bit Attr Reset Value Description 

3:0 RW 0x0 
Write channel QoSvalue.Higher value indicates 
higher priority. 

 

PERI_RQos_M4 

Address: Operational Base +0x46100 

PD8_AHBM Port Read Qos register 

Bit Attr Reset Value Description 
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3:0 RW 0x0 
Read channel QoSvalue.Higher value indicates 
higher priority. 

 

PERI_WQos_M4 

Address: Operational Base +0x46104 

PD8_AHBM Port Write Qos register 

Bit Attr Reset Value Description 

3:0 RW 0x0 
Write channel QoSvalue.Higher value indicates 

higher priority. 
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6.5  Application Notes  

6.5.1  QoS setting  

The VOP read channel have the external QoS control. After reset each master port both 
have priority setting as 1. Itôs recommended that field 0 of QoS. ExtControl set to 1 to 
enable the external QoS control. And priority setting of each master kept at 1. 

 

6.5.2  Idle request  

The main interconnect supports flushing the ongoing transaction when the software needed 

to do so.  

If the GPU power domain need to disconnect from the main interconnect, Idle request has to 
be sent to GPU NIU, the NIU will respond a óackô, and when itôs ready to be disconnect, one 

Idle signal will be send out . Then, if GPU still have transaction to be sent to the memory 
scheduler, it will be stalled by the NIU. 

If the GPU system power domain is disconnected as the above flow, then CPU want to access 

to the GPU system, it will response error to CPU. 

 

The sequence is like following figure shows: 

 

Fig. 6-3 Connectivity 

The idle request is set by GRF register. 



PX3 SE  TRM - Part2  

Copyright ©  201 7 Fuzhou Rockchip Electronics Co., Ltd.                                             311  

Chapter 7  DMC (Dynamic Memory Interface)  

7.1  Overview  

The DMC includes two section: dynamic sdram protocol controller(PCTL) and phy controller.  

The PCTL SoC application bus interface supports a lowest-latency native application interface (NIF). To maximize 

data transfer efficiency, NIF commands transfer data without flow control. To simplify command processing, the NIF 

accepts addresses in rank, bank, row, column format.  

The DDR PHY provides control features to ease the customer implementation of digitally controlled features of the 

PHY such as initialization, DQS gate training, and programmable configuration controls. The DDR PHY has built-

in self test features to provide support for production testing of the compatible PHY. It also provides a DFI 2.1 

interface to the PHY.  

The DMC supports the following features: 

 ̧ Complete, integrated DDR3, LPDDR2 solution 

 ̧ DFI 2.1 interface compatibility 

 ̧ Up to 800 Mbps in 1:1 frequency ratio, using a 400MHz controller clock and 400MHz memory clock.  

 ̧ Support for x16, x32 DDR3 memories, for a total memory data path width of 32 bits 

 ̧ Support for x32 LPDDR2 memories, for a total memory data path width of 32 bits 

 ̧ Up to 2 memory ranks; devices within a rank tie to a common chip select 

 ̧ Up to 8 open memory banks, maximum of eight per rank 

 ̧ Per-NIF transaction controllable bank management policies: open-page, close-page 

 ̧ Low area, low power architecture with minimal buffering on the data, avoiding duplication of storage 

resources within the system 

 ̧ PCTL NIF slave interface facilitates easy integration with an external scheduler or standard on-chip buses  

 ̧ Efficient DDR protocol implementation with in-order column (Read and Write) commands and out-of-order 

Activate and Precharge commands  

 ̧ Three clock cycles best case command latency (best case is when a command is to an open page and the shift 

array in the PCTL is empty) 

 ̧ 1T or 2T memory command timing 

 ̧ Automatic power-down and self-refresh entry and exit 

 ̧ Software and hardware driven self-refresh entry and exit 

 ̧ Programmable memory initialization 

 ̧ Partial population of memories, where not all DDR byte lanes are populated with memory chips 

 ̧ Programmable per rank memory ODT (On-Die Termination) support for reads and writes 

 ̧ APB interface for controller software-accessible registers 

 ̧ Programmable data training interface: 

 Assists in training of the data eye of the memory channel 

Provides a method for testing large sections of memory 

 ̧ Automatic DQS gate training 

 ̧ At-speed built-in-self-test (BIST) loopback testing on both the address and data channels for DDR PHYs 

 ̧ PHY control and configuration registers 

 ̧ Optional, additional JTAG interface to configure registers 

7.2  Block Diagram  
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Fig. 7-1 Protocol controller architecture 

 
Fig. 7-2 PHY controller architecture 

7.3  Function Description  

7.3.1  Protocol controller(PCTL) 
PCTL operations are defined in terms of the current state of the Operational State Machine. 
Software can move PCTL in any of the operational states by issuing commands via the 
SCTL register. Transitions from one operational state to the other occur pass through a 

ñtransitionalò state. Transitional states are exited automatically by the PCTL after all the 
necessary actions required to change operational state have been completed. The current 
operational state of PCTL is reported by the STAT register and is also available from the 

p_ctl_stat output.  
PCTL supports the following operational states:  

 ̧ Init_mem - This state is the default state entered after reset. All writable registers can be programmed. While 

in this state software can program PCTL and initialize the PHY and the memories. The memories are not 

refreshed and data that has previously been written to the memories may be lost as a result. The Init_mem state 
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is also used when it is desirable to stop any automatic PCTL function that directly affects the memories, like 

Power Down and Refresh, or when a software reset of the memory subsystem has to be executed. 

 ̧ Config - This state is used to suspend temporarily the normal NIF traffic and allow software to reprogram 

PCTL and memories if necessary, while still keeping active the periodic generation of Refresh cycles to the 

memories. Power Down entry and exit sequences are possible while in Config state. 

 ̧ Access - This is the operational state where NIF transactions are accepted by the PCTL and converted into 

memory read and writes. None of the registers can be programmed except SCFG, SCTL, ECCCLR and DTU* 

registers. 

 ̧ Low_power - Memories are in self refresh mode. The PCTL does not generate refresh cycles while in this 

state. 

Access and Low_power states can also be entered and exited by the hardware low power 
signals (c_*). In case of conflicting software and hardware low-power commands, the 
resulting operational state taken by the controller can be either one of the two conflicting 

requests.  
Following f igure ill ustrates the operational and transitional states.  

 
Fig. 7-3 Protocol controller architecture 

The controller clock is the same clock driving the memory controller and will be the same 
frequency as the SDRAM clock (ck). The configuration clock can run at a frequency equal to 

or less than the controller clock. The configuration clock drives all non-DDR timing logic, 
such as configuration registers, PHY initialization, output impedance, and so on. 

7.3.2  DDR PHY 
DDR PHY provides turn key physical interface solutions for chip requiring access to DDR3 
SDRAM device. It is optimized for low power and high speed (up to 800Mbps for DDR3 and 
LPDDR2) applications with robust timing and small silicon area. It supports DDR3 and 

LPDDR2 SDRAM components in the market. The PHY components contain DDR specialized 
functional and utility SSTL I/Os up to 800MHz, critical timing synchronization module (TSM) 
and a low power/jitter DLLs with programmable fine-grain control for any SDRAM interface. 

DDR PHY uses a DFI digital interface to connect the memory controller. All interface timing 
is in 1X SDR clock domain. The controller to PHY interface is running at single data rate 
(SDR) therefore read/write bus is double width. DDR muxing is done in the PHY block 

together with all related per-byte lane timing adjustment. The interface is fairly generic and 
support high performance input and output data flow gearing toward 100Mbps to 800Mbps 
DDR3 and LPDDR2 SDRAM speed in wide range.   

With configurable timing and driving strength and ODT parameters to interface to the wide 
variety of SDRAMs, the PHY is very flexible with advanced command capability to increase 

SDRAM operation efficiency. 

7.4  Register Description  

7.4.1  Registers Summary 

Name  Offset  Size  
Reset 

Value  
Description  

DDR_PCTL_SCFG  0x0000  W  0x00000300  State Configuration Register  

DDR_PCTL_SCTL  0x0004  W  0x00000000  Operational State Control Register  

DDR_PCTL_STAT  0x0008  W  0x00000000  Operational State Status Register  
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Name  Offset  Size  
Reset 

Value  
Description  

DDR_PCTL_INTRSTAT  0x000c  W  0x00000000  Interrupt Status Register  

DDR_PCTL_MCMD  0x0040  W  0x00100000  Memory Command Register  

DDR_PCTL_POWCTL  0x0044  W  0x00000000  Power Up Control Register  

DDR_PCTL_POWSTAT  0x0048  W  0x00000000  Power Up Status Register  

DDR_PCTL_CMDTSTAT  0x004c  W  0x00000000  Command Timers Status Register  

DDR_PCTL_CMDTSTATEN  0x0050  W  0x00000000  
Command Timers Status Enable 

Register  

DDR_PCTL_MRRCFG0  0x0060  W  0x00000000  
Mode Register Read Configuration 

0   

DDR_PCTL_MRRSTAT0  0x0064  W  0x00000000  
Mode Register Read Status 0 

Register  

DDR_PCTL_MRRSTAT1  0x0068  W  0x00000000  
Mode Register Read Status 0 

Register  

DDR_PCTL_MCFG1  0x00 7c  W  0x00000000  Memory Configuration 1 Register  

DDR_PCTL_MCFG  0x0080  W  0x00040020  Memory Configuration Register  

DDR_PCTL_PPCFG  0x0084  W  0x00000000  
Partially Populated Memories 

Configuration Register  

DDR_PCTL_MSTAT  0x0088  W  0x00000000  Memory Status Register  

DDR_PCTL_LPDDR2ZQCF

G  
0x008c  W  0xab0a560a  

LPDDR2 ZQ Configuration 

Register  

DDR_PCTL_DTUPDES  0x0094  W  0x00000000  DTU Status Register  

DDR_PCTL_DTUNA  0x0098  W  0x00000000  
DTU Number of Addresses 

Created Register  

DDR_PCTL_DTUNE  0x009c  W  0x00000000  DTU Number of Errors Register  

DDR_PCTL_DTUPRD0  0x00a0  W  0x00000000  DTU Parallel Read 0 Register  

DDR_PCTL_DTUPRD1  0x00a4  W  0x00000000  DTU Parallel Read 1 Register  

DDR_PCTL_DTUPRD2  0x00a8  W  0x00000000  DTU Parallel Read 2 Register  

DDR_PCTL_DTUPRD3  0x00ac  W  0x00000000  DTU Parallel Read 3 Register  

DDR_PCTL_DTUAWDT  0x00b0  W  0x00000290  DTU Address Width Register  

DDR_PCTL_TOGCNT1U  0x00c0  W  0x00000064  Toggle Counter 1us Register  

DDR_PCTL_TINIT  0x00c4  W  0x000000c8  t_init Timing Register  

DDR_PCTL_TRSTH  0x00c8  W  0x00000000  t_rsth Timing Register  

DDR_PCTL_TOGCNT100N  0x00cc  W  0x00000001  Toggle Counter 100ns  

DDR_PCTL_TREFI  0x00d0  W  0x00000001  t_refi Timing Register  

DDR_PCTL_TMRD  0x00d4  W  0x00000001  t_mrd Timing Register  

DDR_PCTL_TRFC  0x00d8  W  0x00000001    

DDR_PCTL_TRP  0x00dc  W  0x00010006  t_trp Timing Register  

DDR_PCTL_TRTW  0x00e0  W  0x00000002  t_rtw Timing Register  

DDR_PCTL_TAL  0x00e4  W  0x00000000  AL Register  

DDR_PCTL_TCL  0x00e8  W  0x00000004  CL Timing Register  

DDR_PCTL_TCWL  0x00ec  W  0x00000003  CWL Timing Register  

DDR_PCTL_TRAS  0x00f0  W  0x00000010  t_ras Timing Register  

DDR_PCTL_TRC  0x00f4  W  0x00000016  t_rc Timing Register  
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DDR_PCTL_TRCD  0x00f8  W  0x00000006  t_rcd Timing Register  

DDR_PCTL_TRRD  0x00fc  W  0x00000004  t_rrd Timing Register  

DDR_PCTL_TRTP  0x0100  W  0x00000003  t_rtp Timing Register  

DDR_PCTL_TWR  0x0104  W  0x00000006  t_wr Register  

DDR_PCTL_TWTR  0x0108  W  0x00000004  t_wtr Timing Register  

DDR_PCTL_TEXSR  0x010c  W  0x00000001  t_exsr Timing Register  

DDR_PCTL_TXP  0x0110  W  0x00000001  t_xp Timing Register  

DDR_PCTL_TXPDLL  0x0114  W  0x00000000  t_xpdll Timing Register  

DDR_PCTL_TZQCS  0x0118  W  0x00000000  t_zqcs Timing Register  

DDR_PCTL_TZQCSI  0x011c  W  0x00000000  t_zqcsi Timing Register  

DDR_PCTL_TDQS  0x0120  W  0x00000001  t_dqs Timing Register  

DDR_PCTL_TCKSRE  0x0124  W  0x00000000  t_cksre Timing Register  

DDR_PCTL_TCKSRX  0x0128  W  0x00000000  t_cksrx Timing Register  

DDR_PCTL_TCKE  0x012c  W  0x00000003  t_cke Timing Register  

DDR_PCTL_TMOD  0x0130  W  0x00000000  t_mod Timing Register  

DDR_PCTL_TRSTL  0x0134  W  0x00000000  Reset Low Timing Register  

DDR_PCTL_TZQCL  0x0138  W  0x00000000  t_zqcl Timing Register  

DDR_PCTL_TMRR  0x013c  W  0x00000002  t_mrr Timing Register  

DDR_PCTL_TCKESR  0x0140  W  0x00000004  t_ckesr Timing Register  

DDR_PCTL_TDPD  0x0144  W  0x00000000  t_dpd Timing Register  

DDR_PCTL_DTUWACTL  0x0200  W  0x00000000  DTU Write Address Control  

DDR_PCTL_DTURACTL  0x0204  W  0x00000000  
DTU Read Address Control 

Register  

DDR_PCTL_DTUCFG  0x0208  W  0x00000000  
DTU Configuration Control 

Register  

DDR_PCTL_DTUECTL  0x020c  W  0x00000000  DTU Execute Control Register  

DDR_PCTL_DTUWD0  0x0210  W  0x00000000  DTU Write Data #0 Register  

DDR_PCTL_DTUWD1  0x0214  W  0x00000000  DTU Write Data #1 Register  

DDR_PCTL_DTUWD2  0x0218  W  0x00000000  DTU Write Data #2 Register  

DDR_PCTL_DTUWD3  0x021c  W  0x00000000  DTU Write Data #3 Register  

DDR_PCTL_DTUWDM  0x0220  W  0x00000000  DTU Write Data Mask Register  

DDR_PCTL_DTURD0  0x0224  W  0x00000000  DTU Read Data #0 Register  

DDR_PCTL_DTURD1  0x0228  W  0x00000000  DTU Read Data #1 Register  

DDR_PCTL_DTURD2  0x022c  W  0x00000000  DTU Read Data #2 Register  

DDR_PCTL_DTURD3  0x0230  W  0x00000000  DTU Read Data #3 Register  

DDR_PCTL_DTULFSRWD  0x0234  W  0x00000000  
DTU LFSR Seed for Write Data 

Generation Register  

DDR_PCTL_DTULFSRRD  0x0238  W  0x00000000  
DTU LFSR Seed for Read Data 

Generation Register  

DDR_PCTL_DTUEAF  0x023c  W  0x00000000  DTU Error Address FIFO Register  

DDR_PCTL_DFITCTRLDEL

AY  
0x0240  W  0x00000002  DFI tctrl_delay Register  

DDR_PCTL_DFIODTCFG  0x0244  W  0x00000000  DFI ODT Configuration  
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DDR_PCTL_DFIODTCFG1  0x0248  W  0x06060000  
DFI ODT Timing Configuration 1 

(for Latency and Length)  

DDR_PCTL_DFIODTRANK

MAP  
0x024c  W  0x00008421  DFI ODT Rank Mapping  

DDR_PCTL_DFITPHYWRD

ATA  
0x0250  W  0x00000001  DFI tphy_wrdata Register  

DDR_PCTL_DFITPHYWRLA

T  
0x0254  W  0x00000001  DFI tphy_wrlat Register  

DDR_PCTL_DFITRDDATAE

N  
0x0260  W  0x00000001  DFI trddata_en Register  

DDR_PCTL_DFITPHYRDLA

T  
0x0264  W  0x0000000f  DFI tphy_rdlat Register  

DDR_PCTL_DFITPHYUPDT

YPE0  
0x0270  W  0x00000010  DFI tphyupd_type0 Register  

DDR_PCTL_DFITPHYUPDT

YPE1  
0x0274  W  0x00000010  DFI tphyupd_type1 Register  

DDR_PCTL_DFITPHYUPDT

YPE2  
0x0278  W  0x00000010  DFI tphyupd_type2 Register  

DDR_PCTL_DFITPHYUPDT

YPE3  
0x027c  W  0x00000010  DFI tphyupd_type3 Register  

DDR_PCTL_DFITCTRLUPD

MIN  
0x0280  W  0x00000010  DFI tctrlupd_min Register  

DDR_PCTL_DFITCTRLUPD

MAX  
0x0284  W  0x00000040  DFI tctrlupd_max Register  

DDR_PCTL_DFITCTRLUPD

DLY  
0x0288  W  0x00000008  DFI tctrlupddly Register  

DDR_PCTL_DFIUPDCFG  0x0290  W  0x00000003  DFI Update Configuration Register  

DDR_PCTL_DFITREFMSKI  0x0294  W  0x00000000  DFI Masked Refresh Interval  

DDR_PCTL_DFITCTRLUPD

I  
0x0298  W  0x00000000  DFI tctrlupd_interval Register  

DDR_PCTL_DFITRCFG0  0x02ac  W  0x00000000  
DFI Training Configuration 0 

Register  

DDR_PCTL_DFITRSTAT0  0x02b0  W  0x00000000  DFI Training Status 0 Register  

DDR_PCTL_DFITRWRLVLE

N  
0x02b4  W  0x00000000  DFI Training dfi_wrlvl_en Register  

DDR_PCTL_DFITRRDLVLE

N  
0x02b8  W  0x00000000  DFI Training dfi_rdlvl_en Register  

DDR_PCTL_DFITRRDLVLG

ATEEN  
0x02bc  W  0x00000000  

DFI Training dfi_rdlvl_gate_en 

Register  

DDR_PCTL_DFISTSTAT0  0x02c0  W  0x00000000  DFI Status Status 0 Register  

DDR_PCTL_DFISTCFG0  0x02c4  W  0x00000000  
DFI Status Configuration 0 

Register  

DDR_PCTL_DFISTCFG1  0x02c8  W  0x00000000  
DFI Status Configuration 1 

Register  
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DDR_PCTL_DFITDRAMCLK

EN  
0x02d0  W  0x00000002  DFI tdram_clk_enable Register  

DDR_PCTL_DFITDRAMCLK

DIS  
0x02d4  W  0x00000002  DFI tdram_clk_disable Register  

DDR_PCTL_DFISTCFG2  0x02d8  W  0x00000000  
DFI Status Configuration 2 

Register  

DDR_PCTL_DFISTPARCLR  0x02dc  W  0x00000000  DFI Status Parity Clear Register  

DDR_PCTL_DFISTPARLOG  0x02e0  W  0x00000000  DFI Status Parity Log Register  

DDR_PCTL_DFILPCFG0  0x02f0  W  0x00070000  
DFI Low Power Configuration 0 

Register  

DDR_PCTL_DFITRWRLVLR

ESP0  
0x0300  W  0x00000000  

DFI Training dfi_wrlvl_resp Status 

0 Register  

DDR_PCTL_DFITRWRLVLR

ESP1  
0x0304  W  0x00000000  

DFI Training dfi_wrlvl_resp Status 

1 Register  

DDR_PCTL_DFITRWRLVLR

ESP2  
0x0308  W  0x00000000  

DFI Training dfi_wrlvl_resp Status 

2 Register  

DDR_PCTL_DFITRRDLVLR

ESP0  
0x030c  W  0x00000000  

DFI Training dfi_rdlvl_resp Status 

0 Register  

DDR_PCTL_DFITRRDLVLR

ESP1  
0x0310  W  0x00000000  

DFI Training dfi_rdlvl_resp Status 

1 Register  

DDR_PCTL_DFITRRDLVLR

ESP2  
0x0314  W  0x00000000  

DFI Training dfi_rdlvl_resp Status 

2 Register  

DDR_PCTL_DFITRWRLVLD

ELAY0  
0x0318  W  0x00000000  

DFI Training dfi_wrlvl_delay 

Configuration 0 Register  

DDR_PCTL_DFITRWRLVLD

ELAY1  
0x031c  W  0x00000000  

DFI Training dfi_wrlvl_delay 

Configuration 1 Register  

DDR_PCTL_DFITRWRLVLD

ELAY2  
0x0320  W  0x00000000  

DFI Training dfi_wrlvl_delay 

Configuration 2  Register  

DDR_PCTL_DFITRRDLVLD

ELAY0  
0x0324  W  0x00000000  

DFI Training dfi_rdlvl_delay 

Configuration 0 Register  

DDR_PCTL_DFITRRDLVLD

ELAY1  
0x0328  W  0x00000000  

DFI Training dfi_rdlvl_delay 

Configuration 1 Register  

DDR_PCTL_DFITRRDLVLD

ELAY2  
0x032c  W  0x00000000  

DFI Training dfi_rdlvl_delay 

Configuration 2 Register  

DDR_PCTL_DFITRRDLVLG

ATEDELAY0  
0x0330  W  0x00000000  

DFI Training dfi_rdlvl_gate_delay 

Configuration 0  

DDR_PCTL_DFITRRDLVLG

ATEDELAY1  
0x0334  W  0x00000000  

DFI Training dfi_rdlvl_gate_delay 

Configuration 1  

DDR_PCTL_DFITRRDLVLG

ATEDELAY2  
0x0338  W  0x00000000  

DFI Training dfi_rdlvl_gate_delay 

Configuration 2  

DDR_PCTL_DFITRCMD  0x033c  W  0x00000000  DFI Training Command Register  

DDR_PCTL_IPVR  0x03f8  W  0x00000000  IP Version Register  

DDR_PCTL_IPTR  0x03fc  W  0x44574300  IP Type Register  
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DDRPHY_REG00   0x0000   W   0x000000ff   DDR PHY register 00  

DDRPHY_REG01   0x0004   W   0x00000004   DDR PHY register 01  

DDRPHY_REG02   0x0008   W   0x00000000   DDR PHY register 02  

DDRPHY_REG03 0x000c W   0x00000022 DDR PHY register 03 

DDRPHY_REG04 0x0010 W   0x00000000 DDR PHY register 04 

DDRPHY_REG0B 0x002c W   0x00000060 DDR PHY register 0B 

DDRPHY_REG0C 0x0030 W   0x00000000 DDR PHY register 0C 

DDRPHY_REG11   0x0044   W   0x000000aa   DDR PHY register 11  

DDRPHY_REG12  0x0048   W   0x00000002 DDR PHY register 12 

DDRPHY_REG13 0x004c   W   0x0000000c DDR PHY register 13 

DDRPHY_REG14 0x0050   W   0x00000000 DDR PHY register 14 

DDRPHY_REG16  0x0058   W   0x000000aa DDR PHY register 16 

DDRPHY_REG20 0x0080   W   0x000000aa DDR PHY register 20 

DDRPHY_REG21  0x0084   W   0x000000aa DDR PHY register 21 

DDRPHY_REG26  0x0098   W   0x0000000c DDR PHY register 26  

DDRPHY_REG27   0x009c   W   0x00000000  DDR PHY register 27  

DDRPHY_REG28   0x00a0   W   0x00000001   DDR PHY register 28  

DDRPHY_REG30   0x00c0   W   0x000000aa   DDR PHY register 30  

DDRPHY_REG31   0x00c4  W   0x000000aa  DDR PHY register 31  

DDRPHY_REG36   0x00d4   W   0x0000000c   DDR PHY register 36  

DDRPHY_REG37   0x00d8   W   0x00000000   DDR PHY register 37  

DDRPHY_REG38   0x00dc   W   0x00000001  DDR PHY register 38  

DDRPHY_REG40   0x0100   W   0x000000aa   DDR PHY register 40  

DDRPHY_REG41   0x0104   W   0x000000aa   DDR PHY register 41  

DDRPHY_REG46   0x0118   W   0x0000000c  DDR PHY register 46  

DDRPHY_REG47   0x011c  W   0x00000000   DDR PHY register 47  

DDRPHY_REG48   0x0120   W   0x00000001   DDR PHY register 48  

DDRPHY_REG50   0x0140   W   0x000000aa   DDR PHY register 50  

DDRPHY_REG51   0x0144   W   0x000000aa   DDR PHY register 51  

DDRPHY_REG56   0x0158   W   0x0000000c  DDR PHY register 56  

DDRPHY_REG57   0x015c   W   0x00000000   DDR PHY register 57  

DDRPHY_REG58   0x0160   W   0x00000001   DDR PHY register 58  

DDRPHY_REGB0  0x02c0  W   0x00000077   DDR PHY register B0 

DDRPHY_REGB1  0x02c4  W   0x00000077   DDR PHY register B1 

DDRPHY_REGB2  0x02c8  W   0x00000077   DDR PHY register B2 

DDRPHY_REGB3  0x02cc  W   0x00000077   DDR PHY register B3 

DDRPHY_REGB4  0x02d0  W   0x00000077   DDR PHY register B4 

DDRPHY_REGB5  0x02d4  W   0x00000077   DDR PHY register B5 

DDRPHY_REGB6  0x02d8  W   0x00000077   DDR PHY register B6 

DDRPHY_REGB7  0x02dc  W   0x00000077   DDR PHY register B7 

DDRPHY_REGB8  0x02e0  W   0x00000077   DDR PHY register B8 

DDRPHY_REGB9  0x02e4  W   0x00000077   DDR PHY register B9 

DDRPHY_REGBA  0x02e8  W   0x00000077   DDR PHY register BA 

DDRPHY_REGBB   0x02ec  W   0x00000077   DDR PHY register BB 

DDRPHY_REGBC  0x02f0  W   0x00000077   DDR PHY register BC 

DDRPHY_REGBD   0x02f4  W   0x00000077   DDR PHY register BD 

DDRPHY_REGBE  0x02f8  W   0x00000077   DDR PHY register BE 

DDRPHY_REGC0  0x0300  W   0x00000077   DDR PHY register C0 

DDRPHY_REGC1  0x0304  W   0x00000077   DDR PHY register C1 

DDRPHY_REGC2  0x0308  W   0x00000077   DDR PHY register C2 

DDRPHY_REGC3  0x030c  W   0x00000077   DDR PHY register C3 

DDRPHY_REGC4  0x0310  W   0x00000077   DDR PHY register C4 

DDRPHY_REGC5  0x0314  W   0x00000077   DDR PHY register C5 
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DDRPHY_REGC6  0x0318  W   0x00000077   DDR PHY register C6 

DDRPHY_REGC7  0x031c  W   0x00000077   DDR PHY register C7 

DDRPHY_REGC8  0x0320  W   0x00000077   DDR PHY register C8 

DDRPHY_REGC9  0x0324  W   0x00000077   DDR PHY register C9 

DDRPHY_REGCA  0x0328  W   0x00000077   DDR PHY register CA 

DDRPHY_REGCB   0x032c  W   0x00000077   DDR PHY register CB 

DDRPHY_REGCC  0x0330  W   0x00000077   DDR PHY register CC 

DDRPHY_REGCD   0x0334  W   0x00000077   DDR PHY register CD 

DDRPHY_REGCE  0x0338  W   0x00000077   DDR PHY register CE 

DDRPHY_REGCF  0x033c  W   0x00000077   DDR PHY register CF 

DDRPHY_REGD0  0x0340  W   0x00000077   DDR PHY register D0 

DDRPHY_REGD1  0x0344  W   0x00000077   DDR PHY register D1 

DDRPHY_REGD2  0x0348  W   0x00000077   DDR PHY register D2 

DDRPHY_REGD3  0x034c  W   0x00000077   DDR PHY register D3 

DDRPHY_REGD4  0x0350  W   0x00000077   DDR PHY register D4 

DDRPHY_REGD5  0x0354  W   0x00000077   DDR PHY register D5 

DDRPHY_REGD6  0x0358  W   0x00000077   DDR PHY register D6 

DDRPHY_REGD7  0x035c  W   0x00000077   DDR PHY register D7 

DDRPHY_REGD8  0x0360  W   0x00000077   DDR PHY register D8 

DDRPHY_REGD9  0x0364  W   0x00000077   DDR PHY register D9 

DDRPHY_REGDA  0x0368  W   0x00000077   DDR PHY register DA 

DDRPHY_REGDB   0x036c  W   0x00000077   DDR PHY register DB 

DDRPHY_REGDC  0x0370  W   0x00000077   DDR PHY register DC 

DDRPHY_REGDD   0x0374  W   0x00000077   DDR PHY register DD 

DDRPHY_REGDE  0x0378  W   0x00000077   DDR PHY register DE 

DDRPHY_REGDF  0x037c  W   0x00000077   DDR PHY register DF 

DDRPHY_REGE0  0x0380  W   0x00000007   DDR PHY register E0 

DDRPHY_REGE1  0x0384  W   0x00000077   DDR PHY register E1 

DDRPHY_REGE2  0x0388  W   0x00000077   DDR PHY register E2 

DDRPHY_REGE3  0x038c  W   0x00000077   DDR PHY register E3 

DDRPHY_REGE4  0x0390  W   0x00000077   DDR PHY register E4 

DDRPHY_REGE5  0x0394  W   0x00000077   DDR PHY register E5 

DDRPHY_REGE6  0x0398  W   0x00000077   DDR PHY register E6 

DDRPHY_REGE7  0x039c  W   0x00000077   DDR PHY register E7 

DDRPHY_REGE8  0x03a0  W   0x00000077   DDR PHY register E8 

DDRPHY_REGE9  0x03a4  W   0x00000077   DDR PHY register E9 

DDRPHY_REGEA  0x03a8  W   0x00000077   DDR PHY register EA 

DDRPHY_REGEB   0x03ac  W   0x00000007   DDR PHY register EB 

DDRPHY_REGFA  0x03e8   W   0x00000000   DDR PHY register FA 

DDRPHY_REGFB 0x03ec W 0x00000000   DDR PHY register FB 

DDRPHY_REGFC 0x03f0 W 0x00000000   DDR PHY register FC 

DDRPHY_REGFD 0x03f4 W   0x00000000   DDR PHY register FD 

DDRPHY_REGFE 0x03f8 W   0x00000000   DDR PHY register FE 

DDRPHY_REGFF 0x03fc W   0x00000000   DDR PHY register FF 
Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access 

7.4.2  Detail Register Description 

DDR_PCTL_SCFG  
Address: Operational Base + offset (0x0000)  
State Configuration Register  

Bit  Attr  Reset Value  Description  

31:12   RO   0x0  reserved   
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11:8   RW   0x3  

bbflags_timing  

The n_bbflags is a NIF output vector which  provides combined 

information about the status of each memory bank. The  de-

assertion is based on when precharge, activates,reads/writes are 

scheduled by the TCU block.   

It may be possible to de -assert n_bbflags earl ier than calculated 

by the TCU block. Programming bbflags_timing is us ed to achieve 

this.The maximum recommended value is: UPCTL_TCU_SED_P -  

TRP.t_rp.   

The programmed value is the maximum number of "early" cycles 

that n_bbflags maybe de -asserted. The actual achieved de -

assertion depends on the traffic profile.  

In 1:2 mode the ma ximum allowed programmable value is 

4'b0111  

In 1:1 mode the value can be 4'b1111  

7   RO   0x0  reserved   

6   RW   0x0  

nfifo_nif1_dis  

For Synopsys internal use only for NFIFO testing.   

1'b0 = Only supported setting.  

1'b1 = For Synopsys internal use only.  

5:1   RO   0x0  reserved   

0   RW   0x0  

hw_low_power_en  

Enables the hardware low -power interface. Allows the sys tem to 

request via hardware (c_sysreq input) to enter the memories into 

Self -Refresh.  

The handshaki ng between the request and acknowledge 

hardware low power signals (c_sysreq and c_sysack, 

respectively ) is always performed, but the uPCTL response 

depends on the value set on this register field and by the value 

driven on the c_active_in input pin.  

1'b0 = Disabled. Requests are always den ied and uPCTL is 

unaffected by c_sysreq  

1'b1 = Enabled. Requests are accepted or de nied, depending on 

the current operational state of uPCTL and on the value of 

c_active_in.  

 
 

DDR_PCTL_SCTL  
Address: Operational Base + offset (0x0004)  
Operational State Control Register  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   
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2:0   RW   0x0  

state_cmd  

Issues an operational state transition request to the uPCTL.  

3'b000 = INIT (move to Init_mem from Config)  

3'b001 = CFG (move to Config from Init_mem or Access)  

3'b010 = GO (move to Access from Config)  

3'b011 = SLEEP (move to Low_power from Access)  

3'b100 = WAKEUP (move to Access from Low_power)  

Others = Reserve d  

 
 

DDR_PCTL_STAT  
Address: Operational Base + offset (0x0008)  

Operational State Status Register  

Bit  Attr  Reset Value  Description  

31:7   RO   0x0  reserved   

6:4   RO   0x0  

lp_trig  

Reports the status of what triggered an entry to L ow_power 

state. Is only set if in Low_power state. The individual bits report 

the following:  

-  lp_trig[2]: Software driven due to SCTL.state_cmd==SLEEP.  

-  lp_trig[1]: Hardware driven due to Hardware Low Power 

Interface.  

-  lp_trig[0]: Hardware driven due  to Auto Self Refresh 

(MCFG1.sr_idle>0).  

Note, if more than one trigger happens at the exact same time, 

more than one bit of lp_trig may be asserted high.  

3   RO   0x0  reserved   

2:0   RO   0x0  

ctl_stat  

Returns the current operational state of the uPCTL.  

3'b000 = Init_mem  

3'b001 = Config  

3'b010 = Config_req  

3'b011 = Access  

3'b100 = Access_req  

3'b101 = Low_power  

3'b110 = Low_power_entry_req  

3'b111 = Low_power_exit_req  

Others = Reserved  

 

 
DDR_PCTL_INTRSTAT  
Address: Operational Base + offset (0x000c)  

Interrupt Status Register  

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

1   RO   0x0  

parity_intr  

Indicates that a DFI parity error has been detected  

1'b0 = No error  

1'b1 = Parity error  

0   RO   0x0  

ecc_intr  

Indicates that an ECC error has been detected  

1'b0 = No error  

1'b1 = Parity error  

 

 
DDR_PCTL_MCMD  
Address: Operational Base + offset (0x0040)  

Memory Command Register  

Bit  Attr  Reset Value  Description  

31   
R/W

SC   
0x0  

start_cmd  

Start command. When this bit is set to 1, the co mmand operation 

defined in the cmd_opcode field is started. This bit is 

automatica lly cleared by the uPCTL after the command is 

finished. The application can p oll this bit to determine when 

uPCTL is ready to accept another command. This  bit cannot be 

cleared to 1'b0 by software.  

30:28   RO   0x0  reserved   

27:24   RW   0x0  

cmd_add_del  

Set the additional delay associated with each c ommand to 2^n  

internal t imers clock cycles, where n is the bit field value. If n=0, 

the delay is 0. Max value is n=10.   

23:20   RW   0x1  

rank_sel  

Rank select for the command to be executed.  

4'b0001 = Rank 0   

4'b0010 = Rank 1   

4'b0100 = Rank 2   

4'b1000 = Rank 3   

4'b0000 = Reserved  

Multiple 1'b1s in rank_sel mean multiple ranks  are selected, 

which is useful broadcasting commands in parallel to multiple 

ranks during initialization and configuration of the memories.   

If MCMD.cmd_opcode=RSTL, all ranks shou ld be sel ected as it 

cannot be performed to individual ranks  
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Bit  Attr  Reset Value  Description  

19:17   RW   0x0  

bank_addr  

Mode Register address driven on the memory bank address   

bits, BA1, BA0, during a Mode Register Set operation, defined by   

cmd_opcode=MRS. For other values of cmd_opcode, this field is 

ignored.  

3'b000 = MR0 (MR in DDR2)  

3'b001 = MR1 (EMR in DDR2)  

3'b010 = MR2 (EMR(2) in DDR2)  

3'b011 = MR3 (EMR(3) in DDR2)  

Others = Reserved  

16:4   RW   0x0000  

cmd_addr  

Mode Register value driven on the memory address bits, A12   

to A0, during a Mode Register Set operation defined by 

cmd_opcode=MRS. For other values of cmd_opcode this field i s 

ignored. Refer to the memory specification for the correct 

settings of the various b its of this field during a MRS operation.  

If LPDDR2, th is fields is merged into bank_addr -  lpddr2_addr  

3:0   RW   0x0  

cmd_opcode  

Command to be issued to the memory.  

4'b000 = Deselect. This is only used for timing purposes, no 

actual direct   

Deselect command is passed to the memories.  

4'b0001 = Precharge All (PREA)  

4'b0010 = Refresh (REF)  

4'b0011 = Mode Register Set (MRS) -  is MRW in LPDDR2, MRS 

otherwise  

4'b0100 = ZQ Calibration Short (ZQCS, only applies to 

LPDDR2/DDR3)   

4'b0101 = ZQ Calibration Long (ZQCL, only applies to 

LPDDR2/DDR3)  

4'b0110 = Software Driven Reset (RSTL, only applies to DDR3)  

4'b0111 = Reserved  

4'b1000 -  Mode Register Read (MRR) -  is MRR in LPDDR2, is SRR 

in mDRR and is MPR in DDR3  

4'b1001 -  Deep Po wer Down Entry (DPDE, only applies to 

mDDR/LPDDR2)  

Others -  Reserved  

 
 
DDR_PCTL_POWCTL  

Address: Operational Base + offset (0x0044)  
Power Up Control Register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

0   
R/W

SC   
0x0  

power_up_start  

Start the memory power up sequence.  

When this bit is set to 1'b1, uPCTL star ts the CKE and RESET# 

power up sequence to the memories. This bit is automa tically 

cleared by uPCTL after the sequence is completed. This bit cannot 

be cleared to 1'b0 by software.  

 

 
DDR_PCTL_POWSTAT  
Address: Operational Base + offset (0x0048)  

Power Up Status Register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RO   0x0  

power_up_done  

Returns the status of the memory power -up sequence.   

1'b0 = Power -up sequence has not been performed.   

1'b1 = Power -up sequence has been performed.   

 
 

DDR_PCTL_CMDTSTAT  
Address: Operational Base + offset (0x004c)  
Command Timers Status Register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RO   0x0  

cmd_tstat  

Returns the status of the timers for memory commands.   

This ANDs all the command timers together.  

1'b0 = One or more command timers has not expired.  

1'b1 = All command timers have expired.   

 
 
DDR_PCTL_CMDTSTATEN  

Address: Operational Base + offset (0x0050)  
Command Timers Status Enable Register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RW   0x0  

cmd_tstat_en  

Enables the generation of the status of the timers for memory 

commands.   

Is enabled before CMDTSTAT register is read.  

1'b0 -  Disabled  

1'b1 -  Enabled  

 

 
DDR_PCTL_MRRCFG0  
Address: Operational Base + offset (0x0060)  

Mode Register Read Configuration 0   

Bit  Attr  Reset Value  Description  

31:4   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

3:0   RW   0x0  

mrr_byte_sel  

Selects which byte's data to store when  performing an MRR 

command via MCMD.  

Legal  Values: 0 .. 8  

 

 
DDR_PCTL_MRRSTAT0  
Address: Operational Base + offset (0x0064)  

Mode Register Read Status 0 Register  

Bit  Attr  Reset Value  Description  

31:24   RO   0x00  
mrrstat_beat3  

MRR/MPR read data beat 3  

23:16   RO   0x00  
mrrstat_beat2  

MRR/MPR read data beat 2  

15:8   RO   0x00  
mrrstat_beat1  

MRR/MPR read data beat 1  

7:0   RO   0x00  
mrrstat_beat0  

MRR/MPR read data beat 0  

 

 
DDR_PCTL_MRRSTAT1  
Address: Operational Base + offset (0x0068)  

Mode Register Read Status 0 Register  

Bit  Attr  Reset Value  Description  

31:24   RO   0x00  
mrrstat_beat7  

MRR/MPR read data beat 7  

23:16   RO   0x00  
mrrstat_beat6  

MRR/MPR read data beat 6  

15:8   RO   0x00  
mrrstat_beat5  

MRR/MPR read data beat 5  

7:0   RO   0x00  
mrrstat_beat4  

MRR/MPR read data beat 4  

 
 
DDR_PCTL_MCFG1  

Address: Operational Base + offset (0x007c)  
Memory Configuration 1 Register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

hw_exit_idle_en  

When this bit is programmed to 1'b1 the c_active_in pin can be 

used to exit from the automatic clock stop ,  power down or self -

refresh modes.  

30:24   RO   0x0  reserved   

23:16   RW   0x00  

hw_idle  

Hardware idle period. The c_active output is driven high if the NIF 

is idle in Access state for hw_idle * 32 * n_clk cycles. The 

hardware idle function is disabled when hw_idle=0.  

15: 11    RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

10:8  RW 0x0  

tfaw_cfg_offset  

used  to fine tune the tFAW setting as programmed in 

MCFG.tfaw_cfg. tFAW=(4+MCFG.tfaw_cfg)*tRRD - tfaw_cfg_offset  

7:0   RW   0x00  

sr_idle  

Self Refresh idle period. Memories are placed into Self -Refresh 

mode if the NIF is idle in Access state for sr_idle * 32 *  n_clk 

cycles. The automatic self refresh function is disabled when 

sr_idle=0.  

 

 
DDR_PCTL_MCFG  
Address: Operational Base + offset (0x0080)  

Memory Configuration Register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

mddr_lpddr2_clock_stop_idle  

Clock stop idle period in n_clk cycles. Memories are placed into 

clock stop mode if the NIF is idle for mddr_lpddr2_clkstop_idle 

n_clk cycles. The automatic clock stop function is disabled when 

mddr_lpddr2_clkstop_idle=0.  

Clock stop mode is only applicable in mDDR/LPDDR2.  

23:22   RW   0x0  

mddr_lpddr2_en  

mDDR/LPDDR2 Enable. Enables support for mDDR or LPDDR2.  

2'b00 = mDDR/LPDDR2 Disabled  

2'b10 = mDDR Enabled  

2'b11 = LPDDR2 Enabled  

Others= Reserved.  

21:20   RW   0x0  

mddr_lpddr2_bl  

Field0000 Abstract  

mDDR/LPDDR2 Burst Length. The BL setting mus t be consistent 

with the value programmed into the BL field of MR.   

2'b00 = BL2, Burst length of 2 (MR.BL=3'b001, mDDR only)  

2'b01 = BL4, Burst length of 4 (MR.BL=3'b010, for  mDDR and 

LPDDR2)  

2'b10 = BL8, Burst length of 8 (MR.BL=3'b011, for mDDR and 

LPDDR2)  

2'b11 = BL16, Burst length of 16 (MR.BL=3'b100, for mDDR and 

LPDDR2)  

This value is effective only if MCFG.mddr _lpddr2_en[1]=1'b1. 

Otherwise, MCFG.mem_bl is used to define uPCTL's Burst Length 

(for DDR2/DDR3).  

19:18   RW   0x1  

tfaw_cfg  

Field0000 Abstract  

Sets tFAW to be 4, 5 or 6 times tRRD.  

2'b00 = set tFAW=4*tRRD   

2'b01 = set tFAW=5*tRRD   

2'b10 = set tFAW=6*tRRD  
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Bit  Attr  Reset Value  Description  

17   RW   0x0  

pd_exi t_mode  

Selects the mode for Power Down Exit. For DDR2/DDR3, the 

power down exit mode setting in uPCTL must be consistent with 

the value programmed into the power down exit mode bit of 

MR0. For mDDR/LPDDR2, only fast exit mode is valid.  

1'b0 = slow exit   

1'b1 = fast exit  

16   RW   0x0  

pd_type  

Sets the Power down type.  

1'b0 = Precharge Power Down   

1'b1 = Active Power Down  

15:8   RW   0x00  

pd_idle  

Power -down idle period in n_clk cycles. Memories are placed into 

power -down mode if the NIF is idle f or pd_idle n_clk cycles. The 

automatic power down function is disabled when pd_idle=0.  

7   RO   0x0  reserved   

6   RW   0x0  

lpddr2_s4  

Enables LPDDR2 -S4 support.  

1'b0 = LPDDR2 -S4 disabled (LPDDR2 -S2 enabled)  

1'b1 = LPDDR2 -S4 enabled   

5   RW   0x1  

ddr3_en  

Select DDR2 or DDR3 protocol.  

Ignored, if mDDR or LPDDR2 support is enabled.  

1'b0 = DDR2 Protocol Rules  

1'b1 = DDR3 Protocol Rules  

4   RW   0x0  

stagger_cs  

For multi - rank commands from the DCU, stagger the assertion of 

CS_N to odd and even ranks by one n_clk cycle.  This is useful 

when using RDIMMs, when multi - rank commands may be 

interpreted as writes to control words in the register chip.    

1'b0 = Do not s tagger CS_N  

1'b1 = Stagger CS_N  

3   RW   0x0  

two_t_en  

Enables 2T timing for memory commands.   

1'b0= Disabled   

1'b1 = Enabled  

2   RW   0x0  

bl8int_en  

Setting this bit enables the BL8 interrupt function of DDR2. This 

is the capability to early terminate a BL8 after only 4 DDR beats 

by issuing the next command two cycles earlier. This functionality 

is only available for DDR2 memories and this setting is i gnored 

for mDDR/LPDDR2 and DDR3.  

1'b0 = Disabled   

1'b1 = Enabled  
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Bit  Attr  Reset Value  Description  

1   RW   0x0  

cke_or_en  

This bit is intended to be set for 4 - rank RDIMMs, which have a 2 -

bit CKE input. If set, dfi_cke[0] is asserted to enable either of the 

even ranks (0 and 2), while  dfi_cke[1] is asserted to enable 

either of the odd ranks (1 and 3). dfi_cke[3:2] are inactive (0)  

1'b0: Disabled  

1'b1: Enabled  

0   RW   0x0  

mem_bl  

DDR Burst Length. The BL setting in DDR2 / DD R3 must be 

consistent with the value programmed into the BL field of MR0.   

1'b0 = BL4, Burst length of 4 (MR0.BL=3'b010, DDR2 only)  

1'b1 = BL8, Burst length of 8 (MR0.BL=3'b011 for DDR2, 

MR0.BL=2'b00 for DDR3)  

 

 
DDR_PCTL_PPCFG  
Address: Operational Base + offset (0x0084)  

Partially Populated Memories Configuration Register  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8:1   RW   0x00  

rpmem_dis  

Reduced Population Disable bits. Setting these b its disables the 

corresponding NIF/DDR data lanes from writing or reading d ata. 

Lane 0 is always present, hence only 8 bits are required for the 

remaining lanes including the ECC lane.  

In 1:2 mode bit 0 of rpmem_dis covers 

n_wdata/n_rdata/m_ctl_d/m_phy_q[63:32], bit 1 [95:64] etc.  

In 1:1 mode bit 0 of rpmem_ dis covers 

n_wdata/n_rdata/m_ctl_d/m_phy_q[31:16], bit 2 [47:32] etc.  

There are no restrictions on which byte lanes ca n be disabled, 

other than byte lane 0 is required. Gaps between enabled byte 

lanes are allowed  

For each bit:  

1'b0 = lane exists   

1'b1 = lane is disabled  

0   RW   0x0  

ppmem_en  

Partially Population Enable bit. Setting this bit ena bles the partial 

population of external memories where the entire application b us 

is routed to a reduced size memory system. The lower half of the 

SDRAM data bus, bit 0 up to bit UPCTL_M_DW/2 -1, is the active 

portion when Pa rtially Populated memories are enabled. An 

example of this is shown in Example 8 -1 on page 263.  

1'b0 = Disabled   

1'b1 = Enabled  

 

 
DDR_PCTL_MSTAT  


























































































































































































































































































































































































































































































































































































































































































































































































































































































































