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Chapter 1  Graphics Process Unit ( GPU )  

1.1  Overview  

GPU provides a complete graphics acceleration platform based on open standards , With 

support for 2D graphics, 3D graphics, and GPGPU computing  
The GPU supports the following graphics standards:  

 ̧ OpenGL ES 3.0  

 ̧ OpenGL ES 2.0  
 ̧ OpenGL ES 1.1  
 ̧ Open CL 1. 2 

 ̧ Open CL 1. 1 
 ̧ Open CL 1. 0 
 ̧ DirectX 11.1  

 ̧ DirectX 9  
The GPU consists of:  

 ̧ 4 Shade r Cores  

 ̧ 1 256KB Level2 Cache Memory Subsystem   
 ̧ 1 M emory Management Unit  
 ̧ 1 Job Manager  

 ̧ 1 Hierarchical Tiler  
 ̧ 1 Core Group  

 

The GPU contains a 32 -bit APB bus and a 128 -bit AXI bus. CPU configures GPU through APB 
bus, GPU read and write data through AXI bus.  
The GPU includes the following features:  

 ̧ A rich API feature set with high -performance support for both shader -based and 
fixed - function  graphics APIs.  

 ̧ Anti -aliasing capabilities.  

 ̧ An effective core for General Purpose computing on GPU (GPGPU) applications.  
 ̧ High memory bandwidth and low power consumption for 3D graphics content.  
 ̧ Scalability for products from smart phones to high -end mobile computing.  

 ̧ Performance leading 3D graphics.  
 ̧ Image quality using double -precision FP64.  
 ̧ Standard bus interfaces.  

 ̧ Latency tol erance.  
 ̧ Compressed texture formats.  
 ̧ Frame buffer compression.  

 ̧ 10 -bit and 16 -bit YUV input and output formats.  
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1.2  Block Diagram  

Shader

Core

0

L2 cache memory subsystem

GPU

Shader

Core

1

Shader

Core

2

Shader

Core

3

Hierarchical

Tiler

Memory

Management

Unit

Core Group

Job

Manager

AXI
AXI

APB

IRQ

 
Fig. 1-1 GPU block diagram 

Å When the application software uses the graphics device driver to send a graphics job to the 

GPU. The job manager receives the job, interprets it, and then sends a series of graphics tasks 
to the  functional units within the GPU.  
Å The shader cores are the main processing engines of the GPU. The shader  cores carry out all 

the rendering and computation operations.   
Å The tiler creates lists of all the objects in a scene, so that the shader cores process the 
objects  efficiently.  

Å The memory management unit performs virtual address to physical address translation of 
external  AXI interface accesses.  
Å The level 2 cache memory subsystem provides additional caching for all internal master 

blocks.  
Å The interrupts are generate d for job handling, memory management, and events not tied to 
a sp ecific  shader core.  

1.3  Function Description  

When the application software, running on the  application processor, schedules a job to be 
sent to the GPU, the following actions take place:   
1. The application processor graphics device driver takes graphics data from a user application,  

packages it, and sends it as a series of graphics jobs to the job manager.  
2. The graphics device driver places the description and data to be used for the graphics jobs 
into the  shared memory in the form of job descriptors stored in defined data structures.  

3. The graphics device driver also sets up the high - level configuration of the GPU using 
configuration  registers that communicate with the job manager using the register interface.  
4. The job manager reads the descriptions of th e graphics jobs from shared memory.  

5. The job manager converts the graphics jobs into multiple small GPU tasks that are then 
distributed to  the GPU modules where they are processed.  
6. When the tasks complete, the results of the graphics jobs are placed b ack into shared 

memory.  
7. The application processor is notified that the jobs are complete.  
When a graphics job starts, it proceeds to completion without having to refer back to the 

application  processor for more information. When the job is complete it c an, if necessary, start 
the next graphics job  without further interaction with the application processor.  
There are three  top level interrupts raised by the GPU:  

Å GPU interrupts Exceptions that are not associated with specific jobs.  
Å Job interrupts Signals the completion or failure of a job running on the GPU.  
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Å MMU interrupts  Exceptions caused by memory management.  

The application processor interprets the interrupts generated by the GPU . The software 
queries the states  of the registers in the job m anager to determine what must be done to 
handle the interrupt. The job  manager is not required to wait for the result of the interrupt, it 

can be starting on the next set of jobs to  be executed.  

1.4  Timing Diagram  

The GPU only has a clock input, which is calle d aclk _gpu . aclk _gpu  is generated from the CRU 
module as shows below  

CODEC_MUX_CLK

GENERAL_MUX_CLK

aclk_gpu
G1_4

DivFree
1~32

S8[4:0]
D4

NPLL

S13[15] GPU

UPLL

PPLL

CLKSEL13_CON[7:5]

CLKSEL13_CON[3:0]

 
Fig. 1-2 ACLK_GPU generate block diagram  

We can configure CPLL, GPLL , NPLL, PPLL,UPLL and CRU register CRU_CLKSEL 13_CON to 
control the gpu_ aclk frequency.  

1.5  Register Description  

The GPU base addressis 0x ff9a _0000 . 



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 12  

Chapter 2  Raster Graphic Acceleration  (RGA)  

2  

2.1  Overview  

RGA is a separate 2D raster graphic acceleration unit. It accelerates 2D graphics  operations, 

such as point/line drawing, image scaling, ro tation, BitBLT, alpha blending and image 
blur/sharpness . 
RGA supports the following features:  

 ̧ Data format  
Â I nput data:  

ARGB/RGB888/ RGB565 /RGB4444/RGB5551/ YUV420/YUV42 2 

Support YUV422SP10bit/YUV420SP10bit  

Â Output data:  
ARGB/RGB888/ RGB565 /RGB4444/RGB5551/YUV4 20/YUV422  

Support YVYU422/420 output in enhanced version(RGA2E)  

Â Pixel Format conversion, BT.601/BT.709  

Â Dither operation  
Â Max resolution: 8192x8192 source, 4096x4096 destination  

 ̧ Scal ing  

Â Down -scaling : Average filter  
Â Up-scaling: Bi -cubic filter(source>2048 wou ld use Bi- linea r)  
Â Arbitrary non - integer scaling ratio ̆from 1/ 16  to 16  

 ̧ Rotation  
Â 0, 90, 180, 270 degree rotation  
Â x-mirror, y -mirror  & rotation operation  

 ̧ BitBLT  
Â Block transfer  

Â Color palette/Color fill, support with alpha  
Â Transparency mode (color keying/stencil test, specified value/value range)  
Â Two source BitBL T:  

Â A+B=B only BitBLT, A support rotate&scale when B fixed  
Â A+B=C second so urce (B) has same attribute  with (C) plus rotation function  

 ̧ Alpha Blending  

Â New comprehensive per -pixel alpha(color/alpha channel separately)  
Â Fading  

 ̧ Raster operation  

Â ROP2/ROP3/ROP4  
 ̧ MM U 
Â 4k/64k page size  

Â Four channel: SRC/SRC1/DST/CMD, individual  base address and enable control bit  
Â TLB pre - fetch  
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2.2  Block Diagram  

BUS
INF

Register file

CMD decode

DMA
(read)

Color palette/
Color fill

Dst Bitmap Process

Alpha/
ROP

Format 
convert

DMA
(write)

Src Bitmap process

SRC

Data 

Buffer

SRC Pixel 

Translation 

Rotation

Scaling Out buffer

DST

 Data 

Buffer

 DST Pixel 

Translation

Rotation

ALPHA

/ROP

DMA

Write

DMA

Read

MMU
AXI

master

AHB
slave

 
Fig. 2-1 RGA Block Diagram 

 

 
Fig. 2-2 RGA2 in SOC 
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2.3  Function Description  

2.3.1  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. 2-3 RGA Input Data Format 
All input datas (defined by SRC_IN_FMT/DST_IN_FMT) are converted to ABGR 8888. The 
results are converted to the output data format (defined by DST_OUT_FMT).  

2.3.2  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 Allegro.  
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Fig. 2-4 RGA Dither effect 
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2.3.3  Alpha mode  

As0

As0Ω Ags

Cs

Fd0 CsΩ

As0_ΩΩ

As0ΩΩ

SrcAlphaMode0:
1'b0: As
1'b1: 255-As

SrcGlobalAlphaMode0:
2'b00: Ags  
2'b01: As0'
2'b10: (As0'*Ags)>>8

SrcAlphaSelectMode0:
1'b0:  As0_" + (As0_">>7) 
1'b1:  As0_" 

DstFactorMode0:
3'b000: 0  
3'b001: 256
3'b010: As0''
3'b011: (256-As0'')
3'b100: Ad0''

SrcColorMode:
1'b0: Cs  
1'b1: Cs*As0''

Ad0

Ad0Ω Agd

Cd

Fs0 CdΩ

Ad0_ΩΩ

Ad0ΩΩ

DstAlphaMode0:
1'b0: Ad
1'b1: 255-Ad

DstGlobalAlphaMode0:
2'b00: Agd  
2'b01: Ad0'
2'b10: (Ad0'*Agd)>>8

DstAlphaSelectMode0:
1'b0:  Ad0_" + (Ad0_">>7) 
1'b1:  Ad0_" 

DstColorMode0:
1'b0: Cd  
1'b1: Cd*Ad0''

(SrcPer-pixelAlphaValue) (DstPer-pixelAlphaValue)

(SrcGlobalAlphaValue) (DstGlobalAlphaValue)

SrcFactorMode0:
3'b00: 0  
3'b01: 256
3'b10: Ad0''
3'b11: (256-Ad0'')
3'b100: As0''

(1)   Cd'*Fd0Cs'*Fs0Cd +=
(Cd ï dst color, Fs0 ï color src factor0, Csô ï src colorô, Fd0 ï color dst factor0, Cdô ï dst colorô)  

Fig. 2-5 layer0 alpha blending calculate flow  
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As1

As1Ω Ags

Fd1

As1_ΩΩ

As1ΩΩ

SrcAlphaMode1:
1'b0: As
1'b1: 255-As

SrcGlobalAlphaMode1:
2'b00: Ags  
2'b01: As1'
2'b10: (As1'*Ags)>>8

SrcAlphaSelectMode1:
1'b0:  As1_" + (As1_">>7) 
1'b1:  As_" 

DstFactorMode1:
3'b000: 0  
3'b001: 256
3'b010: As1''
3'b011: (256-As1'')
3'b100: Ad1''

Ad1

Ad1Ω Agd

Fs1

Ad1_ΩΩ

Ad1ΩΩ

DstAlphaMode1:
1'b0: Ad
1'b1: 255-Ad

DstGlobalAlphaMode1:
2'b00: Agd  
2'b01: Ad1'
2'b10: (Ad1'*Agd)>>8

DstAlphaSelectMode:
1'b0:  Ad_" + (Ad_">>7) 
1'b1:  Ad_" 

(SrcPer-pixelAlphaValue) (DstPer-pixelAlphaValue)

(SrcGlobalAlphaValue) (DstGlobalAlphaValue)

SrcFactorMode1:
3'b000: 0  
3'b001: 256
3'b010: Ad1''
3'b011: (256-Ad1'')
3'b100: As1''

(2)    "1*1"1*1 AdFdAsFsAd +=

(Ad ï dst alpha, Fs1 ï alpha src factor1, As1ôô ï src alphaôô, Fd1 ï alpha dst factor1, Ad1ô ï dst alphaôô)
 

Fig. 2-6 layer1 alpha blending calculate flow 

2.3.4  Color fill   

Two modes of color fill can be done by RGA: solid fill and gradient fill.  

 
Fig. 2-7 RGA Gradient Fill  

Gradient fill using following equations for ARGB calculation of every pixel in different 
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coordinary.  

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_gra dient;  

 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 c olor overflows 255 or underflows 0.  

2.3.5  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 2-1 RGA ROP Boolean operations 
Operator  Meaning  

a Bitwise AND  

n Bitwise NOT (inverse)  

o Bitwise OR  

x Bitwise exclusive OR (XOR)  

2.3.6  Scaling  

The scaling operation is the image resizing processing of source image . Scaling is done base 

on ARGB8888 format.  
There are three scale modes: scale down (bilinear, Average ); scale up(bilinear, Bi -cubic);  
 

2.4  Register Descrip tion  

2.4.1  Internal Address Mapping  

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

2.4.2  Registers Summary  

Name  Offset  Size  Reset Value  Description  

RGA2_SYS_CTRL  0x0000  W  0x00000044  RGA system control reg ister  

RGA2_CMD_CTRL  0x0004  W  0x00000000  RGA command control register  

RGA2_CMD_BASE  0x0008  W  0x12345678  
RGA command codes base address 

register  

RGA2_STATUS1  0x000c  W  0x00000000  RGA status register  

RGA2_INT  0x0010  W  0x00000000  RGA int errupt register  

RGA2_MMU_CTRL0  0x0014  W  0x00000000  RGA MMU control 0 register  

RGA2_MMU_CMD_BASE  0x0018  W  0x00000000  Register0000 Abstract  

RGA2_STATUS2  0x001c  W  0x00000000  RGA status register  

RGA2_WORK_CNT  0x0020  W  0x00000000  work co unter  

RGA2_VERSION_INFO  0x0028  W  0x00000000  Version number for rga  

RGA2_PERF_LATENCY_CT

RL0  
0x0040  W  0x00000028  

Axi performance latency module 

contrl register0  

RGA2_PERF_LATENCY_CT

RL1  
0x0044  W  0x00000021  PERF_LATENCY_CTRL1  

RGA2_PERF_RD_M AX_LAT

ENCY_NUM0  
0x0048  W  0x00000000  Read max latency number  

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  

RGA2_PERF_RD_LATENCY

_SAMP_NUM  
0x004c  W  0x00000000  

The number of bigger than 

configed threshold value  

RGA2_PERF_RD_LATENCY

_ACC_SUM  
0x0050  W  0x00000000  Total sample number  

RGA2_PERF_RD_AXI_TOT

AL_BYTE  
0x0054  W  0x00000000  perf_rd_axi_total_byte  

RGA2_PERF_WR_AXI_TOT

AL_BYTE  
0x0058  W  0x00000000  perf_wr_axi_total_byte  

RGA2_PERF_WORKING_C

NT  
0x005c  W  0x00000000  perf_working_cnt  

RGA2_MODE_CTRL  0x0100  W  0x00000000  RGA mo de control register  

RGA2_SRC_INFO  0x0104  W  0x00000000  RGA source information register  

RGA2_SRC_BASE0  0x0108  W  0x00000000  source image Y/RGB base address  

RGA2_SRC_BASE1  0x010c  W  0x00000000  
RGA source image Cb/Cbr base 

address register  

RGA2_SRC_BASE2  0x0110  W  0x00000000  
RGA source image Cr base address 

register  

RGA2_SRC_BASE3  0x0114  W  0x00000000  
RGA source image 1 base address 

register  

RGA2_SRC_VIR_INFO  0x0118  W  0x00000000  
RGA source image virtual stride / 

RGA source image tile number   

RGA2_SRC_ACT_INFO  0x011c  W  0x00000000  
RGA source image active 

width/height register  

RGA2_SRC_X_FACTOR  0x0120  W  0x00000000  
RGA source image horizontal 

scaling factor  

RGA2_SRC_Y_FACTOR  0x0124  W  0x00000000  
RGA source image verti cal scaling 

factor  

RGA2_SRC_BG_COLOR  0x0128  W  0x00000000  
RGA source image background 

color  

RGA2_SRC_FG_COLOR  0x012c  W  0x00000000  
RGA source image foreground 

color  

RGA2_SRC_TR_COLOR0  0x0130  W  0x00000000  
RGA source image transparency 

color min value  

RGA2_CP_GR_A  0x0130  W  0x00000000  
RGA source image transparency 

color min value  

RGA2_SRC_TR_COLOR1  0x0134  W  0x00000000  Register0000 Abstract  

RGA2_CP_GR_B  0x0134  W  0x00000000  
RGA source image transparency 

color max value  

RGA2_DS T_INFO  0x0138  W  0x00000000  RGA destination format register  

RGA2_DST_BASE0  0x013c  W  0x00000000  
RGA destination image base 

address 0 register  

RGA2_DST_BASE1  0x0140  W  0x00000000  
RGA destination image base 

address 1 register  

RGA2_DST_BASE2  0x0144  W  0x00000000  
RGA destination image base 

address 2 register  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 20  

Name  Offset  Size  Reset Value  Description  

RGA2_DST_VIR_INFO  0x0148  W  0x00000000  
RGA destination image virtual 

width/height register  

RGA2_DST_ACT_INFO  0x014c  W  0x00000000  
RGA destination image active 

width/height regist er  

RGA2_ALPHA_CTRL0  0x0150  W  0x00000000  Alpha control register 0  

RGA2_ALPHA_CTRL1  0x0154  W  0x00000000  Register0000 Abstract  

RGA2_FADING_CTRL  0x0158  W  0x00000000  Fading control register  

RGA2_PAT_CON  0x015c  W  0x00000000  Pattern size/o ffset register  

RGA2_ROP_CON0  0x0160  W  0x00000000  ROP code 0 control register  

RGA2_CP_GR_G  0x0160  W  0x00000000  
RGA color gradient fill step register 

(color fill mode)  

RGA2_ROP_CON1  0x0164  W  0x00000000  ROP code 1 control register  

RGA2_CP_ GR_R  0x0164  W  0x00000000  
RGA color gradient fill step register 

(color fill mode)  

RGA2_MASK_BASE  0x0168  W  0x00000000  RGA mask base address register  

RGA2_MMU_CTRL1  0x016c  W  0x00000000  RGA MMU control register 1  

RGA2_MMU_SRC_BASE  0x0170  W  0x00000000  RGA source MMU TLB base address  

RGA2_MMU_SRC1_BASE  0x0174  W  0x00000000  
RGA source1 MMU TLB base 

address  

RGA2_MMU_DST_BASE  0x0178  W  0x00000000  
RGA destination MMU TLB base 

address  

RGA2_MMU_ELS_BASE  0x017c  W  0x00000000  RGA ELSE MMU TLB base address  

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

 

2.4.3  Detail Register Description  

RGA2_SYS_CTRL  
Address: Operational Base + offset (0x0000)  
RGA system control register  

Bit  Attr  Reset Value   Description  

31:8   RO   0x0  reserved   

7   RW   0x0  

sw_rst_handsave_p  

it would save protect - rstn into initial status if long time dead in 

protect - rstn status. (auto clear into '0')  

6   RW   0x1  

sw_rst_protect_e  

protect - rstn mode enable.  

it wou ld be ensure all axi write/read operation into completion 

status when sw_cclk_sreset_p or sw_aclk_sreset_p valid.  

5   RW   0x0  

sw_auto_rst  

it would auto -resetn after one frame finish.  

0: disable  

1: enable  

4   RW   0x0  

sw_cclk_sreset_p  

RGA core cl k domain Soft reset, write '1' to this would reset the RGA 

engine except config registers.  
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Bit  Attr  Reset Value   Description  

3   WO   0x0  

sw_aclk_sreset_p  

RGA aclk domain Soft reset, write '1' to this would reset the RGA 

engine except config registers.  

2   WO   0x1  

sw_auto_ckg  

RGA auto clock gating enable bit  

0̔disable  

1̔enable  

1   WO   0x0  

sw_cmd_mode  

RGA command mode  

0̔slave mode  

1̔master mode  

0   
W1

C   
0x0  

sw_cmd_op_st_p  

RGA operation start bit  

Only used in passive (slave) control mode  

 
 

RGA2_CMD_CTRL  
Address: Ope rational Base + offset (0x0004)  
RGA command control register  

Bit  Attr  Reset Value  Description  

31:13   RO   0x0  reserved   

12:3   RW   0x000  
sw_cmd_incr_num  

RGA command increment number  

2   WO   0x0  

sw_cmd_stop  

RGA command stop mode  

Command execution would stop after the current graphic operation 

finish if set this bit to 1  

1   WO   0x0  

sw_cmd_incr_valid_p  

RGA command increment valid (Auto cleared)  

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   RW   0x0  

sw_cmd_line_st_p  

RGA command line fetch start (command line reset) (Auto cleared)  

When fetch start, the total cmd number would reset to 

RGA_INCR_CMD_NUM.  

 

 
RGA2_CMD_BASE  
Address: Operational Base +  offset (0x0008)  

RGA command codes base address register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x12345678  
sw_cmd_base  

RGA command codes base address  

 
 
RGA2_STATUS1  
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Address: Operational Base + offset (0x000c)  

RGA status register  

Bit  At tr  Reset Value  Description  

31:20   RO   0x000  
sw_cmd_total_num  

RGA command total number  

19:8   RO   0x000  
sw_cmd_cur_num  

RGA command current number  

7:1   RO   0x00  
Reserved  

Reserved  

0   RO   0x0  

sw_rga_sta  

RGA engine status  

0: idle  

1: w orking  

 
 
RGA2_INT  

Address: Operational Base + offset (0x0010)  
RGA interrupt register  

Bit  Attr  Reset Value  Description  

31:11   RO   0x0  reserved   

10   RW   0x0  
sw_intr_af_e  

All command finished interrupt enable  

9   RW   0x0  
sw_intr_mmu_e  

MMU interrupt enable  

8   RW   0x0  
sw_intr_err_e  

Error interrupt enable  

7   WO   0x0  
sw_intr_cf_clr  

Current command finished interrupt clear  

6   WO   0x0  
sw_intr_af_clr  

All command finished interrupt clear  

5   WO   0x0  
sw_intr_mmu_clr  

MMU in terrupt clear  

4   WO   0x0  
sw_intr_err_clr  

Error interrupt clear  

3   RO   0x0  
sw_intr_cf  

Current command finished interrupt flag  

2   RO   0x0  
sw_intr_af  

All command finished interrupt flag  

1   RO   0x0  
sw_intr_mmu  

MMU interrupt  

0   RO   0x0  
sw_intr_err  

Error interrupt flag  

 
 
RGA2_MMU_CTRL0  

Address: Operational Base + offset (0x0014)  
RGA MMU control 0 register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:11   RW   0x000000  
Reserved  

Reserved  

10:9   RW   0x0  
sw_els_ch_priority  

sw_els _ch_priority  

8:7   RW   0x0  
sw_dst_ch_priority  

sw_dst_ch_priority  

6:5   RW   0x0  
sw_src1_ch_priority  

sw_src1_ch_priority  

4:3   RW   0x0  
sw_src_ch_priority  

sw_src_ch_priority  

2   RW   0x0  

sw_cmd_mmu_flush  

RGA CMD channel MMU TLB flush:  

Set 1 to this bit to flush MMU TLB, auto clear  

1   RW   0x0  

sw_cmd_mmu_en  

RGA CMD channel MMU enable  

0: disable  

1: enable  

0   RW   0x0  

sw_mmu_page_size  

RGA MMU Page table size  

0: 4KB page  

1: 64KB page  

 
 

RGA2_MMU_CMD_BASE  
Address: Operational Bas e + offset (0x0018)  
Register0000 Abstract  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:0   RW   0x0000000  
sw_mmu_cmd_base  

RGA command MMU TLB base address (word)  

 
 
RGA2_STATUS2  

Address: Operational Base + offset (0x001c)  
RGA status register  

Bit  Attr  Reset Value  Description  

31:13   RO   0x00000  
Reserved  

 

12:11   RO   0x0  
rpp_mkram_rready  

rpp_mkram_rready  

10:6   RO   0x00  
dstrpp_outbuf_rready  

dstrpp_outbuf_rready  

5:2   RO   0x0  
srcrpp_outbuf_rready  

dstrpp_o utbuf_rready  

1   RO   0x0  
bus_error  
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Bit  Attr  Reset Value  Description  

0   RO   0x0  
rpp_error  

 

 

 
RGA2_WORK_CNT  
Address: Operational Base + offset (0x0020)  

work counter  

Bit  Attr  Reset Value  Description  

31:27   RW   0x00  
Reserved  

 

26:0   RO   0x0000000  

sw_work_cnt  

workin g counter register  

RGA total working counter  

 
 

RGA2_VERSION_INFO  
Address: Operational Base + offset (0x0028)  
Version number for rga  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

major  

IP major vertion  

used for IP structure version infoma tion  

23:20   RW   0x0  

minor  

minor vertion  

big feature change under same structure   

19:0   RW   0x00000  
svnbuild  

rtl current svn number   

 
 
RGA2_PERF_LATENCY_CTRL0  

Address: Operational Base + offset (0x0040)  
Axi performance latency module contrl  register0  

Bit  Attr  Reset Value  Description  

31:20   RO   0x0  reserved   

19:8   RW   0x000  sw_rd_latency_thr  

7:4   RW   0x2  sw_rd_latency_id  

3   RW   0x0  sw_axi_cnt_type  

2   RW   0x1  

sw_axi_perf_frm_type  

latency mode  

1'b0: clear by softw are configuration  

1'b1: clear by frame end   

 

1   RW   0x0  

sw_axi_perf_clr_e  

1'b0: software clear disable  

1'b1: software clear enalbe  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

sw_axi_perf_work_e  

1'b0: disable  

1'b1: enable  

 

 

 
RGA2_PERF_LATENCY_CTRL1  
Address: Operational B ase + offset (0x0044)  

PERF_LATENCY_CTRL1  

Bit  Attr  Reset Value  Description  

31:12   RO   0x0  reserved   

11:8   RW   0x0  sw_aw_count_id  

7:4   RW   0x2  sw_ar_count_id  

3   RW   0x0  sw_aw_cnt_id_type  

2   RW   0x0  sw_ar_cnt_id_type  

1:0   RW   0x1  sw_addr_align_type  

 
 

RGA2_PERF_RD_MAX_LATENCY_NUM0  
Address: Operational Base + offset (0x0048)  
Read max latency number  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RO   0x0000  

rd_max_latency_num_ch0  

read max laten cy value of channel 0  

 

 
 
RGA2_PERF_RD_LATENCY_SAMP_NUM  

Address: Operational Base + offset (0x004c)  
The number of bigger than configed threshold value  

Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000  

rd_latency_thr_num_ch0  

read latency th r number channel 0  

 

 
 

RGA2_PERF_RD_LATENCY_ACC_SUM  
Address: Operational Base + offset (0x0050)  
Total sample number  

Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000  
rd_latency_acc_sum  

 

 

 
RGA2_PERF_RD_AXI_TOTAL_BYTE  
Address: Operational Base + offset (0x0054)  

perf_rd_axi_total_byte  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  perf_rd_axi_total_byte  

 

 
RGA2_PERF_WR_AXI_TOTAL_BYTE  
Address: Operational Base + offset (0x0058)  

perf_wr_axi_total_byte  

Bit  Attr  Reset Valu e  Description  

31:0   RW   0x00000000  perf_wr_axi_total_byte  

 
 
RGA2_PERF_WORKING_CNT  

Address: Operational Base + offset (0x005c)  
perf_working_cnt  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  perf_working_cnt  

 
 

RGA2_MODE_CTRL  
Add ress: Operational Base + offset (0x0100)  
RGA mode control register  

Bit  Attr  Reset Value  Description  

31:8   RW   0x000000  
Reserved  

Reserved  

7   RW   0x0  
sw_intr_cf_e  

Current command finished interrupt enable  

6   RW   0x0  

sw_gradient_sat  

Gradient saturation calculation mode  

0:clip  

1:not -clip  

5   RW   0x0  

sw_alpha_zero_key  

ARGB888 alpha zero key mode  

0x000000 would be changed to 

0x000100(RGB888)/0x0020(RGB565)for ARGB888 to 

RGBX/RGB565 color key  

0: disable  

1: enable  

4   RW   0x0  

sw_cf_rop4_pat  

Color fill/ROP4 pattern  

0: solid color  

1: pattern color  

3   RW   0x0  

sw_bb_mode  

Bitblt mode  

0: SRC + DST => DST  

1: SRC + SRC1 => DST  
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Bit  Attr  Reset Value  Description  

2:0   RW   0x0  

sw_render_mode  

RGA 2D render mode  

000: Bitblt  

001: Color palette  

010: Rectangle  fill  

011: Update palette LUT/pattern ram  

 

 
RGA2_SRC_INFO  
Address: Operational Base + offset (0x0104)  

RGA source information register  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28   RW   0x0  

sw_src_yuv10_round_e  

this bit va lid when RGA support yuv 10bit picture input   

0: yuv 10bit to 8bit round disable  

1: yuv 10bit to 8bit round enable  

27   RW   0x0  

sw_src_yuv10_e  

this bit valid when RGA support yuv 10bit picture  input   

0: yuv 10bit disable  

1: yuv 10bit enalbe  

26   RW   0x0  

sw_vsp_mode  

0:by -cubic  

1:bi - linear  

 

25:24   RW   0x0  

sw_bic_coe_sel  

SRC bicubic scaling coefficient select  

00: CATROM  

01: MITCHELL  

10: HERMITE  

11: B -SPLINE  

23   RW   0x0  

sw_src_dither_up  

SRC dither up enable  

0:disable  

1:enable  

22:19   RW   0x0  

sw_src_trans_e  

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  

18   RW   0x0  

sw_src_trans_mode  

Source transparency mode  

0: normal stencil test (color key)  

1: inverted stencil test  
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Bit  Attr  Reset Value  Description  

17:16   RW   0x0  

sw_src_vscl_mode  

SRC vertical scaling mode  

00̔no scaling  

01: down -scaling  

10: up -scaling  

15:14   RW   0x0  

sw_src_hscl_mode  

SRC horizontal scaling mode  

00̔no scaling  

01: down -scaling  

10: up -scaling  

13:12   RW   0x0  

sw_src_mir_mode  

SRC mirror mode  

00: no mirror  

01: x mirror  

10: y mirr or  

11: x mirror + y mirror  

11:10   RW   0x0  

sw_src_rot_mode  

SRC rotation mode  

00: 0 degree  

01: 90 degree  

10: 180 degree  

11: 270 degree  

9:8   RW   0x0  

sw_src_csc_mode  

Source bitmap YUV2RGB conversion mode  

00: bypass  

01: BT.601 -range0  

10: BT. 601 -range1  

11: BT.709 -range0  

7   RW   0x0  

sw_cp_endian  

Source Color palette endian swap  

0: big endian  

1: little endian  

6   RW   0x0  

sw_src_uvswap  

Source Cb -Cr swap  

0: CrCb  

1: CbCr  

5   RW   0x0  

sw_src_alpha_swap  

Source bitmap data alpha swa p  

0: ABGR  

1: BGRA  

4   RW   0x0  

sw_src_rbswap  

Source bitmap data RB swap  

0: BGR  

1: RGB  
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Bit  Attr  Reset Value  Description  

3:0   RW   0x0  

sw_src_fmt  

Source bitmap data format  

0000: ABGR888  

0001: XBGR888  

0010: BGR packed  

0100: RGB565  

0101: ARGB1555  

0110: ARGB4444  

1000: YUV42 2SP  

1001: YUV422P  

1010: YUV420SP  

1011: YUV420P  

1100: 1BPP (color palette)  

1101: 2BPP (color palette)  

1110: 4BPP (color palette)  

1111: 8BPP (color palette)  

 
 

RGA2_SRC_BASE0  
Address: Operational Base + offset (0x0108)  

source image Y/RGB base addre ss  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_src_base0  

source image Y/RGB base address  

 
 
RGA2_SRC_BASE1  

Address: Operational Base + offset (0x010c)  
RGA source image Cb/Cbr base address register  

Bit  Attr  Reset Value  Descript ion  

31:0   RW   0x00000000  

sw_src_base1  

source image Cb base address (YUV422/420 -P)  

source image Cb/Cr base address (YU,V422/420 -SP)  

 
 

RGA2_SRC_BASE2  
Address: Operational Base + offset (0x0110)  
RGA source image Cr base address register  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RW   0x0  
sw_src_base2  

source image Cr base address (YUV422/420 -P)  

 
 
RGA2_SRC_BASE3  

Address: Operational Base + offset (0x0114)  
RGA source image 1 base address register  

Bit  Attr  Reset Val ue  Description  

31:1   RO   0x0  reserved   
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Bit  Attr  Reset Val ue  Description  

0   RW   0x0  

sw_src_base3  

source image 1 RGB base address  

(source bitblt mode1)  

 

 
RGA2_SRC_VIR_INFO  
Address: Operational Base + offset (0x0118)  

RGA source image virtual stride / RGA source image tile nu mber   

Bit  Attr  Reset Value  Description  

31:26   RW   0x00  Reserved  

25:16   RW   0x000  
sw_mask_vir_stride  

mask image virtual stride (words)  

15   RW   0x0  
Reserved  

Reserved  

14:0   RW   0x0000  
sw_src_vir_stride  

src image virtual stride (word s)  

 

 
RGA2_SRC_ACT_INFO  
Address: Operational Base + offset (0x011c)  

RGA source image active width/height register  

Bit  Attr  Reset Value  Description  

31:29   RW   0x0  
Reserved2  

Reserved  

28:16   RW   0x0000  
sw_src_act_height  

source image active height  

15:13   RW   0x0  
Reserved1  

Reserved  

12:0   RW   0x0000  
sw_src_act_width  

source image active width  

 
 
RGA2_SRC_X_FACTOR  

Address: Operational Base + offset (0x0120)  
RGA source image horizontal scaling factor  

Bit  Attr  Reset Value  Descrip tion  

31:16   RW   0x0000  

sw_src_hsp_factor  

Source image horizontal up -scaling factor  

=(DST_ACT_WIDTH/SRC_ACT_WIDTH) * 65536  

15:0   RW   0x0000  

sw_src_hsd_factor  

Source image horizontal down -scaling factor  

=(SRC_ACT_WIDTH/DST_ACT_WIDTH) * 65536  

 

 
RGA2_SRC_Y_FACTOR  
Address: Operational Base + offset (0x0124)  

RGA source image vertical scaling factor  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

sw_src_vsp_factor  

Source image vertical up -scaling factor  

(DST_ACT_HEIGHT/SRC_ACT_HEIGH T) * 65536  

15:0   RW   0x0000  

sw_src_vsd_factor  

Source image vertical down -scaling factor  

(SRC_ACT_HEIGHT/DST_ACT_HEIGHT) * 65536  

 

 
RGA2_SRC_BG_COLOR  
Address: Operational Base + offset (0x0128)  

RGA source image background color  

Bit  Attr  Reset V alue  Description  

31:0   RW   0x00000000  

sw_src_bg_color  

Source image background color  

("0" bit color for mono expansion.)  

 
 

RGA2_SRC_FG_COLOR  
Address: Operational Base + offset (0x012c)  
RGA source image foreground color  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_src_fg_color  

Source image foreground color  

Source image foreground color  

("1" bit color for mono expansion.)  

Color fill color, Pan color  

 

 
RGA2_SRC_TR_COLOR0  
Address: Operational Base + offset (0x0130)  

RGA source image transparency color min value  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
sw_src_trans_amin  

source image transparency color A min value  

23:16   RW   0x00  
sw_src_trans_bmin  

source image transparency color B min value  

15:8   RW   0x00  
sw_src_trans_gmin  

source image transparency color G min value  

7:0   RW   0x00  
sw_src_trans_rmin  

source image transparency color R min value  

 
 
RGA2_CP_GR_A  

Address: Operational Base + offset (0x0130)  
RGA source image transparency color min  value  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_gradient_y_a  

Y gradient value of Alpha (signed 8.8)  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 32  

Bit  Attr  Reset Value  Description  

15:0   RW   0x0000  
sw_gradient_x_a  

X gradient value of Alpha (signed 8.8)  

 

 
RGA2_SRC_TR_COLOR1  
Address: Operational Base + off set (0x0134)  

Register0000 Abstract  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
sw_src_trans_amax  

source image transparency color A max value  

23:16   RW   0x00  
sw_src_trans_bmax  

source image transparency color B max value  

15:8   RW   0x00  
sw_src_trans_gmax  

source image transparency color G max value  

7:0   RW   0x00  
sw_src_trans_rmax  

source image transparency color R max value  

 

 
RGA2_CP_GR_B  
Address: Operational Base + offset (0x0134)  

RGA source image transparency color max val ue  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_gradient_y_b  

Y gradient value of Blue (signed 8.8)  

15:0   RW   0x0000  
sw_gradient_x_b  

X gradient value of Blue (signed 8.8)  

 
 

RGA2_DST_INFO  
Address: Operational Base + offset (0x0138 )  
RGA destination format register  

Bit  Attr  Reset Value  Description  

31:19   RW   0x0000  
Reserved  

Reserved  

18   RW   0x0  

sw_dst_csc_clip  

BGR2YUV Clip mode(from 0~255 clip to 36~235)  

1: clip enable; 0: unclip  

 

17:16   RW   0x0  

sw_dst_csc_mode   

DST bitmap RGB2YUV conversion mode  

00: Bypass  

01: BT.601 -range0  

10: BT.601 -range1  

11: BT.709 -range0  
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Bit  Attr  Reset Value  Description  

15:14   RW   0x0  

sw_dither_mode  

DST dither down bit mode  

00: 888 to 666  

01: 888 to 565  

10: 888 to 555  

11: 888 to 444  

13   RW   0x0  

sw_dithe r_down  

DST dither down enable  

0:disable  

1:enable  

12   RW   0x0  

sw_src1_dither_up  

DST/SRC1 dither up enable  

0:disable  

1:enable  

11   RW   0x0  

sw_src1_alpha_swap  

Source 1 bitmap data alpha swap  

0: ABGR  

1: BGRA  

10   RW   0x0  

sw_src1_rbswap  

Source 1 bitmap data RB swap  

0: BGR  

1: RGB  

9:7   RW   0x0  

sw_src1_fmt  

Source 1 bitmap data format  

000: ABGR888  

001: XBGR888  

010: BGR packed  

100: RGB565  

101: ARGB1555  

110: ARGB4444  

6   RW   0x0  

sw_dst_uvswap  

Destination Cb -Cr swap  

0: CrCb  

1: CbCr  

5   RW   0x0  

sw_dst_alpha_swap  

Destination bitmap data alpha swap  

0: ABGR  

1: BGRA  

4   RW   0x0  

sw_dst_rbswap  

Destination bitmap data RB swap  

0: BGR  

1: RGB  
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Bit  Attr  Reset Value  Description  

3:0   RW   0x0  

sw_dst_fmt  

Destination bitmap data format  

0000: ABGR888  

0001:  XBGR888  

0010: BGR packed  

0100: RGB565  

0101: ARGB1555  

0110: ARGB4444  

1000: YUV422SP  

1001: YUV422P  

1010: YUV420SP  

1011: YUV420P  

If RGA has yuyv output format feature:  

1100: YVYU422(U, LSB)  

1101: YVYU420(U, LSB)  

1110: VYUY422(Y, LSB)  

1111: VYUY4 20(Y, LSB)  

 

 
 

RGA2_DST_BASE0  
Address: Operational Base + offset (0x013c)  

RGA destination image base address 0 register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_dst_base0  

destination image Y/RGB base address  

 
 
RGA2_DST_BASE1  

Address: Operational Base + offset (0x0140)  
RGA destination image base address 1 register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_dst_base1  

destination image Cb/CbCr base address  

 
 

RGA2_DST_BASE2  
Address: Operational Base + offset (0x0144)  
RGA destination image base address 2 register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
sw_dst_base2  

destination image Cr base address  

 
 
RGA2_DST_VIR_INFO  

Address: Operational Base + offset (0x0148)  
RGA destinatio n image virtual width/height register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:28   RW   0x0  
Reserved2  

Reserved  

27:16   RW   0x000  
sw_src1_vir_stride  

source image 1 virtual stride (words)  

15:12   RW   0x0  
Reserved1  

Reserved  

11:0   RW   0x000  
sw_dst_vir_stride  

destination image virtual stride(words)  

 
 

RGA2_DST_ACT_INFO  
Address: Operational Base + offset (0x014c)  
RGA destination image active width/height register  

Bit  Attr  Reset Value  Description  

31:28   RW   0x0  
Reserved2  

Reserved  

27:16   RW   0x000  
sw_dst_act_height  

Destination image active height  

15:12   RW   0x0  
Reserved1  

Reserved  

11:0   RW   0x000  
sw_dst_act_width  

Destination image active width  

 
 

RGA2_ALPHA_CTRL0  
Address: Operational Base + offset (0x0150)  
Alpha c ontrol register 0  

Bit  Attr  Reset Value  Description  

31:21   RW   0x000  
Reserved  

Reserved  

20   RW   0x0  

sw_mask_endian  

ROP4 mask endian swap  

0: big endian  

1: little endian  

19:12   RW   0x00  
sw_dst_global_alpha  

global alpha value of DST(Agd)   

11:4   RW   0x00  

sw_src_global_alpha  

global alpha value of SRC(Ags)  

fading value in fading mod  

3:2   RW   0x0  

sw_rop_mode  

ROP mode select  

00: ROP 2  

01: ROP 3  

10: ROP 4  
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Bit  Attr  Reset Value  Description  

1   RW   0x0  

sw_alpha_rop_sel  

Alpha or ROP select  

0: alpha  

1: ROP  

0   RW   0x0  

sw_alpha_rop_e  

Alpha or ROP enable  

0: disable  

1: enable  

 

 
RGA2_ALPHA_CTRL1  
Address: Operational Base + offset (0x0154)  

Register0000 Abstract  

Bit  Attr  Reset Value  Description  

31:30   RW   0x0  
Reserved  

Reserved  

29   RW   0x0  

sw_src_alpha_m1  

Src Transparent/opaque of alpha channel (As1ô)  

0: As  

1: 255 -As  

28   RW   0x0  

sw_dst_alpha_m1  

Dst Transparent/opaque of alpha channel (Ad1ô)  

0: Ad  

1: 255 -Ad  

27:26   RW   0x0  

sw_src_blend_m1  

Alpha src blend mode select of alpha cha nnel (As1_ôô)  

00: Ags  

01: As1ô 

10: (As1ô*Ags)>>8  

11: reserved  

25:24   RW   0x0  

sw_dst_blend_m1  

Alpha dst blend mode select of alpha channel(Ad1_ôô)  

00: Agd  

01: Ad1ô 

10: (Ad1ô*Agd)>>8  

11: reserved  

23   RW   0x0  

sw_src_alpha_cal_m1  

Alpha src ca lculate mode of alpha channel(As1ôô)  

0: As1ôô= As1_ôô+ (As1_ôô>>7)  

1: As1ôô= As1 _ôô  

22   RW   0x0  

sw_dst_alpha_cal_m1  

Alpha dst calculate mode of alpha channel(Ad1ôô)  

0: Ad1ôô= Ad1_ôô + (Ad1_ôô>>7)  

1: Ad1ôô= Ad1_ôô  
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Bit  Attr  Reset Value  Description  

21:19   RW   0x0  

w_src_factor _m1  

Src factore mode of alpha channel(Fs1)  

000: 0  

001: 256  

010: Ad1ôô 

011: 256 -Ad1ôô 

100: As1ôô 

18:16   RW   0x0  

sw_dst_factor_m1  

Dst factore mode of alpha channel(Fd1)  

000: 0  

001: 256  

010: As1ôô 

011: 256 -As1ôô 

100: Ad1ôô 

15   RW   0x0  

sw_src_a lpha_m0  

Src Transparent/opaque of color channel (As0ô)  

0: As  

1: 255 -As  

14   RW   0x0  

sw_dst_alpha_m0  

Dst Transparent/opaque of color channel (Ad0ô)  

0: Ad  

1: 255 -Ad  

13:12   RW   0x0  

sw_src_blend_m0  

Alpha src blend mode select of color channel ( As0_ôô)  

00: Ags  

01: As0ô 

10: (As0ô*Ags)>>8  

11: reserved  

11:10   RW   0x0  

sw_dst_blend_m0  

Alpha dst blend mode select of color channel(Ad0_ôô)  

00: Agd  

01: Ad0ô 

10: (Ad0ô*Agd)>>8  

11: reserved  

9   RW   0x0  

sw_src_alpha_cal_m0  

Alpha src calculate  mode of color channel(As0ôô)  

0: As0ôô= As0_ôô+ (As0_ôô>>7)  

1: As0ôô= As0 _ôô  

8   RW   0x0  

sw_dst_alpha_cal_m0  

Alpha dst calculate mode of color channel(Ad0ôô)  

0: Ad0ôô= Ad0_ôô + (Ad0_ôô>>7)  

1: Ad0ôô= Ad0_ôô  
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Bit  Attr  Reset Value  Description  

7:5   RW   0x0  

sw_src_factor_m0  

Src factore mode of color channel(Fs0)  

000: 0  

001: 256  

010: Ad0ôô 

011: 256 -Ad0ôô 

100: As0ôô 

4:2   RW   0x0  

sw_dst_factor_m0  

Dst factore mode of color channel(Fd0)  

000: 0  

001: 256  

010: As0ôô 

011: 256 -As0ôô 

100: Ad0ôô 

1   RW   0x0  

sw_src_color_m0  

SRC color select(Csô)  

0: Cs  

1: Cs * As0ôô 

0   RW   0x0  

sw_dst_color_m0  

SRC color select(Cdô)  

0: Cd  

1: Cd * Ad0ôô 

 
 

RGA2_FADING_CTRL  
Address: Operational Base + offset (0x0158)  
Fading control register  

Bit  Attr  Reset Value  Description  

31:25   RW   0x00  
Reserved  

Reserved  

24   RW   0x0  
sw_fading_en  

Fading enable  

23:16   RW   0x00  
sw_fading_offset_b  

Fading offset B value  

15:8   RW   0x00  

sw_fading_offset_g  

Fading offset G value  

(Pattern total number when pattern loading)  

7:0   RW   0x00  

sw_fading_offset_r  

Fading offset R value  

(Start point of pattern ram in pattern mode)  

 

 
RGA2_PAT_CON  
Address: Operational Base + offset (0x015c)  

Pattern size/offset register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
sw_pat_offse t_y  

Pattern y offset  

23:16   RW   0x00  
sw_pat_offset_x  

Pattern x offset  

15:8   RW   0x00  
sw_pat_height  

Pattern height  

7:0   RW   0x00  
sw_pat_width  

Pattern width  

 
 

RGA2_ROP_CON0  
Address: Operational Base + offset (0x0160)  
ROP code 0 control  register  

Bit  Attr  Reset Value  Description  

31:25   RW   0x00  
Reserved  

Reserved  

24:0   RW   0x0000000  
sw_rop3_code0  

Rop3 code 0 control bits  

 
 
RGA2_CP_GR_G  

Address: Operational Base + offset (0x0160)  
RGA color gradient fill step register (co lor fill mode)  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_gradient_y_g  

Y gradient value of Green (signed 8.8)  

15:0   RW   0x0000  
sw_gradient_x_g  

X gradient value of Green (signed 8.8)  

 

 
RGA2_ROP_CON1  
Address: Operational Base + offset (0x0164)  

ROP code 1 control register  

Bit  Attr  Reset Value  Description  

31:25   RW   0x00  
Reserved  

Reserved  

24:0   RW   0x0000000  
sw_rop3_code1  

Rop3 code 1 control bits  

 
 

RGA2_CP_GR_R  
Address: Operational Base + offset (0x0164)  
RGA co lor gradient fill step register (color fill mode)  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
sw_gradient_y_r  

Y gradient value of Red(signed 8.8)  

15:0   RW   0x0000  
sw_gradient_x_r  

X gradient value of Red(signed 8.8)  
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RGA2_MASK_BASE   
Address: Operational Base + offset (0x0168)  
RGA mask base address register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_mask_base  

mask base address in ROP4 mode  

LUT/ pattern load base address  

 
 
RGA2_MMU_CTRL1  

Address: Operation al Base + offset (0x016c)  
RGA MMU control register 1  

Bit  Attr  Reset Value  Description  

31:14   RW   0x00000  Reserved  

13   RW   0x0  

sw_els_mmu_flush  

RGA ELSE channel MMU TLB flush:  

Set 1 to this bit to flush MMU TLB, auto clear  

12   RW   0x0  

sw_els_mmu_en  

RGA ELSE channel MMU enable  

0: disable  

1: enable  

11   RW   0x0  

sw_dst_mmu_prefetch_dir  

0:forward  

1:backward  

10   RW   0x0  

sw_dst_mmu_prefetch_en  

0:disable  

1:enable  

9   RW   0x0  

sw_dst_mmu_flush  

RGA DST channel MMU TLB flush:  

Set 1 to this bit to flush MMU TLB, auto clear  

8   RW   0x0  

sw_dst_mmu_en  

RGA DST channel MMU enable  

0: disable  

1: enable  

7   RW   0x0  

sw_src1_mmu_prefetch_dir  

0:forward  

1:backward  

6   RW   0x0  

sw_src1_mmu_prefetch_en  

0:disable  

1:enable  

5   RW   0x0  

sw_src1_mmu_flush  

RGA SRC1 channel MMU TLB flush:  

Set 1 to this bit to flush MMU TLB, auto clear  

4   RW   0x0  

sw_src1_mmu_en  

RGA SRC1 channel MMU enable  

0: disable  

1: enable  
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Bit  Attr  Reset Value  Description  

3   RW   0x0  

sw_src_mmu_prefetch_dir  

0:forward  

1:backwa rd  

2   RW   0x0  

sw_src_mmu_prefetch_en  

0:disable  

1:enable  

1   RW   0x0  

sw_src_mmu_flush  

RGA SRC channel MMU TLB flush:  

Set 1 to this bit to flush MMU TLB, auto clear  

0   RW   0x0  

sw_src_mmu_en  

RGA SRC channel MMU enable  

0: disable  

1: enable   

 
 

RGA2_MMU_SRC_BASE  
Address: Operational Base + offset (0x0170)  
RGA source MMU TLB base address  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:0   RW   0x0000000  
sw_mmu_src_base  

RGA source MMU TLB base address (128 -bit)  

 
 
RGA2_MMU_SRC1_BASE  

Address: Operational Base + offset (0x0174)  
RGA source1 MMU TLB base address  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:0   RW   0x0000000  
sw_mmu_src1_base  

RGA source1 MMU TLB base address (128 -bit)  

 

 
RGA2_MMU_DST_BASE  
Address: Operational Base + offset (0x0178)  

RGA destination MMU TLB base address  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:0   RW   0x0000000  
sw_mmu_dst_base  

RGA destination MMU TLB base address (128 -bit)  

 
 

RGA2_MMU_ELS_BASE  
Address: Operational Base + offset (0x017c)  
RGA ELSE MMU TLB base address  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:0   RW   0x0000000  
sw_mmu_els_base  

RGA destination MMU TLB base address (128 -bit)  
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2.5  Application Notes  

2.5.1  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 (f rom 0x100) are command registers for command codes.  

Op_reg

0x000

...

0x010

0x100

...

0x17C

Sys_reg

 
Fig. 2-8 RGA software main register-region 

2.5.2  Command Modes  

RGA has two command modes: slave mode and master mode. In salve mode 
(RGA_SYS_CTRL[1] = 1 ôb0), 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[0] to ó1ô. 
In master mode (RGA_SYS_CTRL[1] = 1 ôb1), 2D graphic commands could be run sequent ia lly. 
After setting command ôs 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 contin uous 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 c md_incr_num 

(RGA_CMD_CTRL[12:3]) and cmd_incr_valid (RGA_CMD_CTRL[1]=1 ôb1)  

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. 2-9 RGA command line and command counter 

2.5.3  Command Sync  

In slave command mode, command sync is control led  by CPU.  
In master command mode, user can enable the current_cmd_int ( sw_intr_cf ), 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. 2-10 RGA command sync generation 

 

2.5.4  ColorPalette Application Notes  

1. Palette/LUT Load into special RAM in ELS_BUF_CTRL;  
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2. ColorPalette/Pattern interval operations no need to initial LUT/pattern ram  if LUT/pattern  

content no update ;  

2.5.5  Some special application  constraint  

1.  The algorithm of vertical scale up: must select bicubic algorithm when source picture is 

smaller or equal to 2k and must select bilinear when bigger than 2k  
 
2.  The effects that The output ôs definition is near 2k or 4k may not very well when at t he 

scenario that the vertical side is scale up and the horizontal is scale down within range of 
2%(such as:2048x32 Ą2008x64)  

 

3.  At the scenario A+B ->C, the size among the A B C has some constraint :  

Aôs size must be equal to C. C ôs size must equal to B when A +C is no rotation. C ôs rotation 

(90degree )size must equal to B1 when A+C is rotation 90 degree .  

A

C

B

B
1OR

 
Fig. 2-11 the size constraint among A B C  

 

4.  YUV420/422 -8bit virtual stride need 8by te align ̆xoff/yoff need 2byte algin ̕  

 

5.  YUV420/422 -10bit virtual stride need 16byte align ̆not support xoff/yoff ̕ 

 

6.  Vertical  scale down or not && Horizontal bi -cubic scale up src0 width<=2048 ̕   

Vertical  scale up         && Horizontal bi -cubic scale up src0 w idth<=1928 ̕   

 

7.  Vertical  scale down or not && Horizontal bilinear scale up src0 width<=4096 ̕ 

Vertical  scale up          && Horizontal bilinear scale up src0 width<=3856 ̕   
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Chapter 3  Video Output Processor (VOP)  

3.1  Overview  

VOP is the display interface from memory frame  buffer to display device. 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.  There are two VOP in the chip, respectively VOP_BIG and VOP_LIT.  

3.1.1  Features  

The features listed below which may or may not be present in actual product, may be subject 
to the third party licensing requirements. Please contact Rockchip for actual product feature 

confi gurations and licensing requirements.  
The features of VOP_BIG are shown as follow:  

 ̧ Display interface  

Â HDMI interface  

É Support 480p/480i/576p/576i/720p/1080p/1080i/4k  

É Support RGB/YUV420(up to 10bit) format  

Â Parallel RGB LCD Interface  

É RGB888,RGB666,RGB565  

Â DP interface  

É Support progressive/interlace  

É Support RGB/YUV420/YUV422/YUV444(up to 10bit) format  

Â MIPI interface  

É MIPI DCS command mode  

É Dual -MIPI  

Â EDP interface  

Â Max resolution  

É Max input resolution ̔4096x2304  

É Max output resolution ̔4096x2160  

Â Scaning timing 8192x4096  

Â Support configurable polarity of DCLK/HSYNC/VSYNC/DEN  

 ̧ Display process  
Â CABC 
Â BCSH,10bit  

É Brightness,Contrast,Saturation,Hue adjustment  
É YUV-10bit ̆RGB-10bit  

Â Support display data swap  

É BG swap, R B swap, RG swap, dummy swap.  
Â Support YUV2RGB transition modes:  

É 10bit -YUV: bt601 - f / bt709 - l/bt601 - l/bt2020  

Â Support RGB2YUV transition modes:  
É 10bit -RGB: bt601 - f/bt709 - l/bt601 - l/bt2020  

Â Support YUV2YUV  

Â GAMMA 
É Dual -GAMMA 

Â blank display  

Â black display  
Â standby mod e 
Â X-MIRROR,Y-MIRROR for win0/win1/win2/win3/hwc  

Â scale down for TV overscan  
É after overlay  

É arbitrary non - integer scaling ratio  
É horizontal scale down using bilinear, 0.5~1.0  
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É vertical scale down using bilinear, 0.5~1.0  

 ̧ Layer process  
ŵ Background layer  

É programmab le 30 bit color ̆10 bit per -channel  

Ŷ Afbcd  

É format:ARGB8888/RGB888/RGB565  
É Support block split  
É win_sel(win0/win1/win2/win3)  

É max_outstanding_num(max 32)  
ŷ Win0/Win1 layer  

É Support data format  
Õ RGB888, ARGB888, RGB565,  
Õ YCbCr420SP, YCbCr422SP,CbCr444SP,YUYV420,YUYV42 2,  

YVYU420,YVYU422  

Õ RGB(8bit),YUV(8bit/10bit),YVYU/YUYV(8bit)  
É YUV clip  
Õ Y-8bit: 16~235;UV -8bit: 16~240  

Õ Y-10bit: 64~940;UV -10bit: 64~960  
É CSC 

Õ RGB2YUV 

Õ YUV2RGB 
Õ RGB2RGB 
Õ YUV2YUV 

É Support max input resolution 4096x8192  
É Support max output resolution 4096x2160  
É Support  virtual display  

É Support 1/8 to 8 scaling -down and scaling -up engine  
Õ scale up using bicubic and bilinear  
Õ scale down using bilinear and average  

Õ per -pix alpha + scale  
É Support data swap  
Õ RGB/BPP: rb_swap  

Õ YUV: mid_swap,uv_swap  
É transparency color key, prior to a lpha blending and fading  
É Support fading/alpha blending  

É Support interlace output  
Â Win2/Win3 layer  
É Support data format  

Õ RGB888, ARGB888, RGB565  
Õ 8BPP 

Õ little endian and big endian for BPP  
Õ BYPASS and LUT mode(32bit LUT ̆8bit AA+8bit -RGB) for BPP  

É CSC 

Õ RGB2YUV 
Õ RGB2RGB 

É 4 display regions  

Õ only one region at one scanning line  
É Support data swap  
Õ RGB/BPP:rb_swap  

É Support transparency color key, prior to alpha blending and fading  
É Support fading/alpha blending  
É Support interlace output  

Ÿ Hardware Cursor layer  
É Support data format  

Õ RGB888, ARGB888, RGB565  
Õ 8BPP 
Õ little endian and big endian for BPP  
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Õ BYPASS and LUT mode(32bit LUT ̆8bit AA+8bit -RGB)for BPP  

É CSC 
Õ RGB2YUV 

É Support four hwc size: 32x32,64x64,96x96,128x128  
É Support 2 color modes: normal and reversed color  
É Support fading/alpha blending  

É Support displaying out of panel,right or bottom  
É Support interlace output  

Â Support p2i  

Ź Over lay  
É support RGB and YUV domain overlay  

É Support 6 layers,background/win0/win1/win2/win3/hwc  
É Win0/Win1/Win2/Win3 overlay position exchangeable  
É Alpha blending  

Õ Support multi alpha blending modes  
Õ Support pre -multiplied alpha  
Õ Support global alpha and per_pix alp ha 

Õ Support 256 level alpha  
Õ Layer0/layer1/layer2/layer3/hwc support alpha  

 ̧ Write back  

Â Support format  
É RGB565(8bit),RGB888P(8bit)  
É YUV420(8bit)  

Â Support scale  
É horizontal scale down using bilinear, 0.25~1.0  
É vertical throw odd/even line  

 ̧ Bus interface  
Â Support AMBA  2.0 AHB slave interface for accessing internal registers and LUT 
memories ̆32bit data bus width  

Â Support AMBA 3.0 AXI master read interface for loading frame data  
É 128bit data bus width  

Â Support MMU  

Â Support two transfer modes  
É auto outstanding transfer  

É configu ruable outstanding transfer(gather transfer)  
Â Support QOS request for higher bus priority for win2/win3  
Â Support NOC hurry for higher bus prioirity for win0/win1  

Â Support DMA stop mode  
Â Win AXI read ID configurable  
Â Max read outstanding number  

É 32 when MMU disab le 
É 31 when MMU enable  

 ̧ Interrupt  

Â One combined interrupt  
É high active  
É raw status readable  

É combinational with interrupt sources  
The features of VOP_LIT are shown as follow:  

 ̧ Display interface  

Â HDMI interface  

É Support 480p/480i/576p/576i/720p/1080p/1080i  

É Support R GB format  

Â Parallel RGB LCD Interface  

É RGB888,RGB666,RGB565  

Â DP interface  

É Support progressive/interlace  
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É Support RGB/YUV420/YUV422/YUV444 format  

Â MIPI interface  

É MIPI DCS command mode  

É Dual -MIPI  

Â EDP interface  

Â Max resolution  

É Max input resolution ̔4096x2304  

É Max out put resolution ̔2560x1600  

Â Scaning timing 8192x4096  

Â Support configurable polarity of DCLK/HSYNC/VSYNC/DEN  

Â Only support to 8bit output  

 ̧ Display process  

Â CABC 
Â BCSH,10bit  

É Brightness,Contrast,Saturation,Hue adjustment  

É YUV-8bit ̆RGB-8bit  

Â Support display data swap  

É BG swap, RB swap, RG swap, dummy swap.  
Â Support YUV2RGB transition modes:  

É 10bit -YUV: bt601 - f/bt709 - l/bt601 - l 

Â Support RGB2YUV transition modes:  
É 10bit -RGB: bt601 - f/bt709 - l 

Â Support YUV2YUV  

Â GAMMA 
É Dual -GAMMA 

Â blank display  

Â black display  
Â standby mode  
Â X-MIRROR,Y-MIRROR for win0/win2/hwc  

Â scale down for TV overscan  
É after overlay  
É arbitrary non - integer scaling ratio  

É horizontal scale down using bilinear, 0.5~1.0  
É vertical scale down using bilinear, 0.5~1.0  

 ̧ Layer process  

ź Background layer  
É programmable 30 bit color  

Ż Win0 layer  
É Support data format  

Õ RGB888, ARGB888, RGB565,  
Õ YCbCr420SP, YCbCr422SP,CbCr444SP,YUYV420,YUYV422,  

YVYU420,YVYU422  

Õ RGB(8bit),YUV(8bit),YVYU/YUYV(8bit)  

É YUV clip  
Õ Y-8bit: 16~235;UV -8bit: 16~240  

É CSC 

Õ RGB2YUV 
Õ YUV2RGB 
Õ RGB2RGB 

Õ YUV2YUV 
É Support max input resolution 409 6x8192  
É Support max output resolution 2560x1600  

É Support virtual display  
É Support 1/8 to 8 scaling -down and scaling -up engine  
Õ scale up using bicubic and bilinear  
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Õ scale down using bilinear and average  

Õ per -pix alpha + scale  
É Support data swap  
Õ RGB/BPP: rb_swap  

Õ YUV: mid_swap,uv_swap  
É transparency color key,prior to alpha blending and fading  
É Support fading/alpha blending  

É Support interlace output  
Â Win2 layer  
É Support data format  

Õ RGB888, ARGB888, RGB565  
Õ 8BPP 

Õ little endian and big endian for BPP  
Õ BYPASS and LUT mode(32bit  LUT̆8bit AA+8bit -RGB) for BPP  

É CSC 

Õ RGB2YUV 
Õ RGB2RGB 

É 4 display regions  

Õ only one region at one scanning line  
É Support data swap  
Õ RGB/BPP:rb_swap  

É Support transparency color key,prior to alpha blending and fading  
É Support fading/alpha blending  
É Support interlace output  

ż Hardware Cursor layer  
É Support data format  

Õ RGB888, ARGB888, RGB565  
Õ 8BPP 
Õ little endian and big endian for BPP  

Õ BYPASS and LUT mode(32bit LUT ̆8bit AA+8bit -RGB)for BPP  

É CSC 
Õ RGB2YUV 

É Support four hwc size: 32x32,64x64,96x96,128x128  
É Support 2 color modes: normal a nd reversed color  

É Support fading/alpha blending  
É Support displaying out of panel,right or bottom  
É Support NORMAL color and REVERSE color mode  

É Support interlace output  
Â Support p2i  
É Support display field polarity  

Ž Overlay  
É support RGB and YUV domain overlay  
É Supp ort 6 layers,background/win0/win2/hwc  

É Win0/Win2 overlay position exchangeable  
É Alpha blending  
Õ Support multi alpha blending modes  

Õ Support pre -multiplied alpha  
Õ Support global alpha and per_pix alpha  

Õ Support 256 level alpha  
Õ Layer0/layer2/hwc support alpha  

 ̧ Bus interface  

Â Support AMBA 2.0 AHB slave interface for accessing internal registers and LUT 
memories ̆32bit data bus width  

Â Support AMBA 3.0 AXI master read interface for loading frame data  

É 128bit data bus width  
Â Support MMU  
Â Support two transfer modes  
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É auto outsta nding transfer  

É configuruable outstanding transfer(gather transfer)  
Â Support QOS request for higher bus priority for win2  
Â Support NOC hurry for higher bus prioirity for win0  

Â Support DMA stop mode  
Â Win AXI read ID configurable  
Â Max read outstanding number  

É 32 wh en MMU disable  
É 31 when MMU enable  

 ̧ Interrupt  

Â One combined interrupt  
É high active  

É raw status readable  
É combinational with interrupt sources  

 

3.2  Block Diagram  

The architecture is shown in the following figu re .  
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Fig. 3-1 VOP_BIG Block Diagram 



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 50  

ahb_bus_inf

overlay_wrapper

A
X
I

A
H

B

Hwc prs

Win2 prs

Layer4

Layer3

Layer2

Layer1(BG)

BCSH

Post 
scale_down

/cabc

Dither down

o
u
t_

fm
t

Win0 prs
/Lut overlay

(alpha)

AHB_SLAVE_IF

bpp_lut_ctrl(win2)

bpp_lut_ctrl(win3)

bpp_lut_ctrl(hwc)

dsp_lut_ctrl(gamma)

pre_dsp_prsaxi_bus_inf

dma_ctrl_rd

axi_m
aster_if

lcd
c_m

m
u

lcdc_qos_ctrl

win0_dma_ctrl

win2_dma_ctrl

hwc_dma_ctrl

Vop_full

reg_bit_map lcdc_mem_wrapper

HDMI
MIPI
DP
EDP
RGB

backlight 
LED 

driver

PWM_OUT

LED

SOC HCLK

DPI ACLK

LCDC ACLK

LCDC DCLK

LCDC HCLK

SOC ACLK

PWM

Gamma

lcdc_cru

post_dsp_prs

lcdc_reg_file

PWM_CLK

pre_
dsp_ctrl

axi_m
aster_if

dma_ctrl_wr
Wb prs

cabc_lut_ctrl

 
Fig. 3-2 VOP_LIT Block Diagram 

3.3  Function Description  

3.3.1  Pixel format  

1.RGB  

B0G0R0B1RGB888

031 23 15 7

RGB565 G1R1 B1 G0R0 B0

ARGB888 BGRA

G1R1B2G2

R2B3G3R3

031 23 15 7

031 26 15 41020

 
Fig. 3-2 RGB data format 

 

2.YCbCr(8bi t)  
YCbCr just support SP  format, YCbCr-8bit need 32bit align . 

YCbCr422 Y00Y01Y02Y03

Cb00Cr 00Cb02Cr 02

: Luminance(Y)

: Chroma(CbCr)

YCbCr420 Y00Y01Y02Y03

Cb00Cr 00Cb02Cr 02

: Luminance(Y)

: Chroma(CbCr)

YCbCr444 Y00Y01Y02Y03

Cb00Cr 00Cb01Cr 01

: Luminance(Y)

: Chroma(CbCr)

Cb02Cr 02Cb03Cr 03

031 23 15 7

031 23 15 7

031 23 15 7

031 23 15 7

031 23 15 7

031 23 15 7

 
Fig. 3-3 YCbCr data format 
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2. YCbCr( 10 bit)  

YCbCr-10bit is the same as YCbCr -8bit except it is 640bit align(64 pixels align).  
3.BPP  

P3 P2 P1 P0

P7 P6 P5 P4 P3 P2 P1 P0

P15 P14 P13 P12 P11 P10 P9 P8 P7 P6 P5 P4 P3 P2 P1 P0

P31͘P24 P23͘P16 P15͘P8 P7~P0

8BPP

4BPP

2BPP

1BPP

31 23 15 7 0

little-endian

P0 P1 P2 P3

P0 P1 P2 P3 P4 P5 P6 P7

P0 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15

P7~P0 P15͘P8 P23͘P16 P31͘P24

8BPP

4BPP

2BPP

1BPP

31 23 15 7 0

big-endian

 
Fig. 3-4 BPP little/big endian data format 

3.3.2  Pixel Data Path  

There are only one  data input path for VOP to get display layersô pixel data: internal DMA.  

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.  

DMA

Win0

HWC

Win1

Systerm 
memory

(FB)
Win2

Win3

AXI BUS

 
Fig. 3-5 VOP Internal  DMA 

 

3.3.3  Win Scaling  

The scaling operation is the image resizing process by scaling -up or scaling -down the source 

image from active window size to display window size for displaying on LCD panel or TV set.       
Horizontal scaling and vertical scaling are realized independently.  
1.Scalin g factor  

(1)scale down or scale up using bilinear  
Factor = ((src*2 -3)<<11)/(dst -1);  
(2)scale up using bicubic  

Factor = ((src*2 -3)<<15)/(dst -1);  
(3)scale down using average  
Factor = (dst<<17)/(src*2 -1);  

 
2.win scale line buffer mode  
For YUV422/YUV420,  

(1)LB _YUV_4096X5  
If horizontal scale down and dsp_width is greater than 2560 or if horizontal scale up and 
act_width is greater than 2560,please config win_lb_mode as LB_YUV_4096X5;  

(2)LB_YUV_2560X8  
If horizontal scale down and dsp_width is less or equal than 2 560 or if horizontal scale up and 
act_width is less or equal than 2560,please config win_lb_mode as LB_YUV_4096X5;  

For YUV444/RGB,  
(1)LB_RGB_4096X2  
If horizontal scale down and dsp_width is greater than 2560 or if horizontal scale up and 

act_width is great er than 2560,please config win_lb_mode as LB_YUV_4096X2;  
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This mode does not support vertical scale.  

(2)LB_RGB_2560X4  
horizontal scale down and dsp_width is greater than 1920 or if horizontal scale up and 
act_width is greater than 1920,please config win_lb_ mode as LB_RGB_2560X4;  

This mode only support bilinear for vertical scale up.  
(3)LB_RGB_1920X5  
horizontal scale down and dsp_width is greater than 1280 or if horizontal scale up and 

act_width is greater than 1280,please config win_lb_mode as LB_RGB_1920X5;  
(4)LB_RGB_1280X8  
horizontal scale down and dsp_width is less or equal than 2560 or if horizontal scale up and 

act_width is less or equal than 2560,please config win_lb_mode as LB_RGB_1280X8;  

3.3.4  P2I  

It is necessary to display a non - interlaced video signal on an interlaced display panel (such as 

TV set). Thus "progressive - to - interlaced conversion" is required (P2I) . 
When interlaced is required, no matter even field or odd field, we get the whole image from 
bus. After overlay, we discard the odd lines when even field  (even lines when odd field). This 

method can be better.  

3.3.5  Virtual display  

When in virtual display, the active image is part of the virtual (original) image in frame buffer 

memory.  
The virtual width is indicated by setting VIR_STRIDE for different data  format. Note that 

RGB/BPP has one stride (yrgb_vir_stride) , YCbCr  has two virtual stride (yrgb_vir_stride and 
cbcr_vir_stride).  
For RGB -8bit and YUV -8bit t̆he stride should be multiples of word (32 -bit), with dummy bytes 

in the end of virtual line if the original width is not 32 -bit aligned.  
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Act_width

A
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h
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h
t

dsp window on 
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d
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_
h
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g
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t
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Fig. 3-6 Virtual display 

 

3.3.6  MIRROR display  

Mirror display is necessary for the panel with mirror timing interface. There are two types of 
mirror mode: horizontal mirror(X -mirror) and vertical mirror(Y -mirror).  

Win0/1 support X -mirror and Y -mirror;  
VOP support X -mirror and Y -mirror after overlay.  
The default display order is from left to right(L2R) in horizontal direction and from top to 

bottom(T2B) in vertical direction. However, when X -Mirror is enable, the horizontal display 
order is from right to left(R2L); when Y -MIRROR is enable, the vertical  display order is from 
bottom to top(B2T).  
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Fig. 3-7 X-Mirror and Y-Mirror  

3.3.7  Display process  

1.  Overlay display  

There are totally 6 layers for overlay display: Background, layer0, layer1, layer2, layer3 and 
hardwa re cursor layer(HWC).  

Background is a programmable solid color layer, which is always in the bottom of the display 
screen.  
HWC is always on the top of the display screen.  

 

Background

layer1

layer2

HWC

Bottom

top

layer3

layer0

 
Fig. 3-8 overlay 

Following figure is an example of overlay display for win0,win1 and hwc.  
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Fig. 3-9 overlay timing 

2.  Post scale down  

Post scale down after overlay is supported to fix overscan  ,that draws the borders of the image 

beyond the normally visiable area on the screen.   
The scale ratio of post scale down is 0.5~1.  
Post timing setting  

The post scale parameter ,such as,post_dsp_hact_st,post_dsp_hact_end, 
post_dsp_vact_st,post_dsp_vact_end can be configured.  
When p ost scaling equal ñ1ò ,the post scaler parameter are the same as dsp timing parameter. 

eg:  
post_dsp_hact_st  = dsp_hact_st  
post_dsp_hact_end = dap_hact_end  

post_dsp_vact_st  = dsp_vact_st  
post_dsp_vact_end = dsp_vact_end  
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Fig. 3-10 post scaling timing 

 
Post scale down factor  
For horizontal scale down,factor = ((src_width*2 -3)<<1 1)/(dst_width -1).  

For vertical scale down,factor = ((src_width*2 -3)<<1 1)/(dst_width -1).  
 

3.  Transparency color  key  

The transparency color key value defines the pixel treated as transparent pixel. The pixel 

whose value is equal to the color key value could not be visible on the screen, instead of the 
pixel in the under layer or solid background color.  
There are two  transparency color key for win0 layer and win1 layer respectively. When color 

key is enable, the transparency process is done after scaling but before YUV2RGB color space 
converter.  

Moreover, transparency color key is just available for non -scaling mode.  
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Following figure is an example of transparency color key for win0 and win1.  

 

Win0  color key

Win1 color key

WIN0 WIN1

 
Fig. 3-11 Transparency Color Key 

 

4.  Replication(dither up)  

If the size of panel data bus is lager than t he size of source pixel data,i.e, the source input 
format is RGB565 and display output format is RGB888, you could do bit replication by 
replicating MSBs to LSBs if replication is enable (VOP_DSP_CTRL0[9]=1) or filling with "0" to 

LSBs if replication is di sable (VOP_DSP_CTRL0[9]=0).  

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. 3-12 Dither Up 
 

5.  Alpha blending  

There are 12 alpha blending mode between two overlay layers for layer 0/ layer1/layer2/hwc. 

Layer0 support  basic  alpha blending with background. VOP supports overlay on RGB or YUV 
domain.  
When in per -pixel mode, the alpha value for every pixel is following with the pixel data. i.e, 

aRGB̆and can be scaled like RGB data. Therefore it is just suitable for win0/win1/hwc layer 

with ARGB data format.  

The alpha blending architechture is shown as follows.  
Table 3-1 alpha blending mode settings 

Blen ding Mode  Csô Fs Cdô Fd 

AA_USER_DEFINED  X User defined  Cd User defined  

AA_CLEAR X 0 Cd 0 

AA_SRC X 0 Cd 1 

AA_DST  X 1 Cd 1 

AA_SRC_OVER Cs 1 Cd 1-Asôô 

AA_DST_OVER  Cs 1-Asôô Cd 1 

AA_SRC_IN  Cs Asôô Cd 0 
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AA_DST_IN  X 0 Cd Asôô 

AA_SRC_OUT  Cs 1-Asôô Cd 0 

AA_DST_OUT  X 0 Cd 1-Asôô 

AA_SRC_ATOP Cs Asôô Cd 1-Asôô 

AA_DST_ATOP  Cs 1-Asôô Cd Asôô 

AA_XOR Cs 1-Asôô Cd 1-Asôô 

AA_SRC_OVER_GLOBAL  Cs*Asôô Agsôô Cd 1-Asôô 

 
 

As

AsΩ

Ags

Cs

FsCsΩ

As_ΩΩ

AsΩΩ

SrcAlphaMode:
1'b0: As(AA_STRAIGHT)
1'b1: 255-As(AA_INVERSE)

SrcGlobalAlphaMode:
2'b00: Ags  (AA_GLOBAL)
2'b01: As'   (AA_PER_PIX)
2'b10: (As'*Ags)>>8 (AA_PER_PIX_GLOBAL)

SrcAlphaSelectMode:
1'b0:  As_" + (As_">>7) (AA_SAT)
1'b1:  As_"                       (AA_NO_SAT)

DstFactorMode:
3'b000: 0               (AA_ZERO)
3'b001: 256          (AA_ONE)
3'b010: As''           (AA_SRC)
3'b011: (256-As'') (AA_SRC_INVERSE)

SrcColorMode:
1'b0: Cs  (AA_SRC_PRE_MUL)
1'b1: Cs*As'' (AA_SRC_NO_PRE_MUL)

Fd CdΩ

(SrcPer-pixelAlphaValue)(SrcGlobalAlphaValue)

SrcFactorMode:
3'b000: 0                (AA_ZERO)
3'b001: 256           (AA_ONE)
3'b010: As''            (AA_SRC)
3'b011: (256-As'') (AA_SRC_INVERSE)

3'b100: AgsΩΩ        (AA_SRC_GLOBAL)

Cd'*FdCs'*FsCd +=

Cd - dst color
Fs  - color src factor
/ǎΩ - ǎǊŎ ŎƻƭƻǊΩ
Fd - color dst factor
/ŘΩ - Řǎǘ ŎƻƭƻǊΩ

X X

+

CdAgsΩΩ

Transprarent/ Opaque 
Conversion

Global Value 
Substitution

Alpha 
Saturation

Blending Factor
Generation

Alpha Blending
Alpha Blending Mode
0:     AA_USER_DEFINE
1:     AA_CLEAR
2:     AA_SRC

3̔  AA_DST

4̔  AA_SRC_OVER
5.     AA_DST_OVER

6̔  AA_SRC_IN

7̔  AA_DST_IN

8̔  AA_SRC_OUT

9̔  AA_DST_OUT

10̔AA_SRC_ATOP
11:   AA_DST_ATOP
12:   AA_XOR
13:   AA_SRC_OVER_GLOBAL

 
Fig. 3-13 alpha configuration flow  

Pseudo Code ̔ 

 switch(alpha_config ->alpha_blending_mode)  

   {  
      case AA_USER_DEFINE:  
  break;  

      case AA_CLEAR:  
  alpha_config ->src_factor_mode=AA_ZERO;  
  alpha_config ->dst_factor_mode=AA_ZERO;    

  break;  
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      case AA_SRC:  

  alpha_co nfig ->src_factor_mode=AA_ONE;  
  alpha_config ->dst_factor_mode=AA_ZERO;  
  break;  

      case AA_DST:  
  alpha_config ->src_factor_mode=AA_ZERO;  
  alpha_config ->dst_factor_mode=AA_ONE;  

  break;  
      case AA_SRC_OVER:  
  alpha_config ->src_color_mode=AA_SRC_PRE_M UL;  

  alpha_config ->src_factor_mode=AA_ONE;  
  alpha_config ->dst_factor_mode=AA_SRC_INVERSE;    

  break;  
      case AA_DST_OVER:  
  alpha_config ->src_color_mode=AA_SRC_PRE_MUL;  

  alpha_config ->src_factor_mode=AA_SRC_INVERSE;  
  alpha_config ->dst_factor_mode=AA _ONE;  
  break;  

      case AA_SRC_IN:  
  alpha_config ->src_color_mode=AA_SRC_PRE_MUL;  
  alpha_config ->src_factor_mode=AA_SRC;  

  alpha_config ->dst_factor_mode=AA_ZERO;  
  break;  
      case AA_DST_IN:  

  alpha_config ->src_factor_mode=AA_ZERO;  
  alpha_config ->dst _factor_mode=AA_SRC;  
  break;  

      case AA_SRC_OUT:  
  alpha_config ->src_color_mode=AA_SRC_PRE_MUL;  
  alpha_config ->src_factor_mode=AA_SRC_INVERSE;  

  alpha_config ->dst_factor_mode=AA_ZERO;    
  break;  
      case AA_DST_OUT:  

  alpha_config ->src_factor_mode=A A_ZERO;  
  alpha_config ->dst_factor_mode=AA_SRC_INVERSE;   
  break;  

      case AA_SRC_ATOP:  
  alpha_config ->src_color_mode=AA_SRC_PRE_MUL;  
  alpha_config ->src_factor_mode=AA_SRC;  

  alpha_config ->dst_factor_mode=AA_SRC_INVERSE;    
  break;  
      case AA_DST_AT OP:  

  alpha_config ->src_color_mode=AA_SRC_PRE_MUL;  
  alpha_config ->src_factor_mode=AA_SRC_INVERSE;  
  alpha_config ->dst_factor_mode=AA_SRC;    

  break;  
      case AA_XOR:  
  alpha_config ->src_color_mode=AA_SRC_PRE_MUL;  

  alpha_config ->src_factor_mode=AA_SRC_I NVERSE;  
  alpha_config ->dst_factor_mode=AA_SRC_INVERSE;     
  break;   

      case AA_SRC_OVER_GLOBAL:   
  alpha_config ->src_global_alpha_mode=AA_PER_PIX_GLOBAL;  

  alpha_config ->src_color_mode=AA_SRC_NO_PRE_MUL;  
  alpha_config ->src_factor_mode=AA_SRC_GLOBAL;  
  alpha_config ->dst_factor_mode=AA_SRC_INVERSE;  

  break;  
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     default:  

      printf("alpha mode error \ n");  
        break;    
 }  

6.  CABC  

CABC(Content Adaptive Backlight Control) is used to increase the contrast of such 
LCD-screens the backlight can be (globally)  dimmed when the image to be displayed is dark 
(i.e. not comprising high intensity image data) while the image data is numerically corrected 

and adapted to the reduced backlight intensity.  
There are 3x7 Gaussian filter tables in reg 0x1d0~0x1e4.  
default va lue as follow:  

0x1c8 : 0x15110903  
0x1cc : 0x00030911  

0x1d0 : 0x1a150b04  
0x1d4 : 0x00040b15  
0x1d8 : 0x15110903  

0x1dc : 0x00030911  
program guide ̔ 

step1: Config the panel total pixel number to register CABC_CTRL0 [2 6: 4],and config the calc 

pixel num to register CABC_CTRL1 [2 6: 4].  
(typical: calc_pixel_num / total_pixel_num = 9 5% ~98%).  
step2: Config pwm_config_mode ,cabc_handle_en to register CABC_CTRL0 . 

step3: Config CABC_CTRL 2 and CABC_CTRL3 register .  
step4: write pwm gamma lut to CABC_GAMMA_LUT_ADDR (vop_base_addr + 
0x1800),typical gamma value = 2.2 ( typical )  

step 5: Config cabc_lut_en and cabc_en to register CABC_CTRL 1 [0] and CABC_CTRL 0 [0].  
ste p6: Config done.  

7.  BCSH  

BCSH is used to adjust ñBrightness,Contrast,Saturation,Hueò,like IEP BCSH-10 bit. For 

details,please refer to IEP chapter.  The brightness adjust support ( -64, 63 ).The yuv data of 
color bar are 10 bits.  

8.  Color space conversion  

CSC after o verlay:  

There are 4 standards for YUV2RGB  and RGB2YUV. For yuv2yuv ,we can use change among 
BT601L, BT601F, BT709L, BT2020 using coefficient registers.  
YUV2RGB:  

1.  yuv to rgb ( BT601 L)  
R = 1.164(Y -16) + 1.596(V -128)  

G = 1.164(Y -16) -  0.391(U -128) -  0.813(V -12 8)  
B = 1.164(Y -16) + 2.018(U -128)  
 

2.  yuv to rgb ( BT601 F)  
R = (Y -16) + 1.402(V -128)  
G = (Y -16) -  0.344(U -128) -  0.714(V -128)  

B = (Y -16) + 1.772(U -128)  
 
3. yuv to rgb ( BT709 L)  

R = 1.164(Y -16) + 1.793(V -128)  
G = 1.164(Y -16) -  0.213(U -128) -  0.534(V -128)  
B = 1 .164(Y -16) + 2.115(U -128)  

 
4.  yuv to rgb(BT2020)  
R = 1.1636(Y -64) + 1.6778(V -512)  

G = 1.1636(Y -64) -  0.1872(U -512) -  0.6501(V -512)  
B = 1.1636(Y -64) + 2.1406(U -512)  
 

RGB2YUV:  
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1. rgb to yuv(BT 601 L)  

Y = 0.257R + 0.504G + 0.098B + 16  
Cb = -0.148R -  0.291G + 0.439B  + 128  
Cr = 0.439R -  0.368G -  0.071B + 128  

 
2. rgb to yuv(BT 601 F) 
Y  =  0.299R  + 0.5870G + 0.1140B + 0  

Cb  = -0.1687R -  0.3313G + 0.5000B + 512  
Cr   =  0.500R  -  0.4187G -  0.0813B + 512  
 

3. rgb to yuv(BT709L)  
Y = 0. 183 R + 0. 61 4G + 0. 062 B + 16  

Cb = -0.1 01 R -  0. 338 G + 0.439B + 128  
Cr = 0.439R -  0.3 99 G -  0.0 40 B + 128  
 

4.rgb to yuv(BT2020)  
Y  =  0.2250R + 0.5807G + 0.0508B + 64  
Cb  = -0.1223R -  0.3157G + 0.4380B + 512  

Cr   =  0.4380R -  0.4028G -  0.0352B + 512  
 
CSC in win0/win1:  

The CSC module in win0/win1 is shown as follows . The  coefficient  of every 3x4 matrix is 
configurable , so it can realize conventional  color space conversion . The CSC module in 
win2/win1 is the same as win2/win3 , except it don ôt have Y2R module .  

3x4Matrix

̂Y2R̃
Nonlinear2linear 

GAMMA

3x4Matrix

̂Y2R̃
Linear2nonlinear 

GAMMA

3x4Matrix

̂R2R̃

CSC of Win0/1

y2r_en

r2r_en

r2y_en

YUV/RGB

YUV/RGB

 
Fig. 3-14 YUV2YUV diagram 

Detail configure is shown as follows .  

Feature  y2r_en  r2r_en  r2y_en  

YUV BYPASS 0 0 0 

YUV TO RGB 1 0 0 

YUV2020TOYUV709  1 1 1 

YUV2020TORGB709  1 1 0 

YUV709TOYUV2020  1 1 1 

YUV709TORGB2020  1 1 0 

RGB BYPASS 0 0 0 

RGB TO YUV 0 0 1 

RGB2020TOYUV709  0 1 1 

RGB2020TORGB709  0 1 0 

RGB709TOYUV2020  0 1 1 

RGB709TORGB2020  0 1 0 

 

9.  Pre - Dither Down  

Dithering is an intentional applied form of noise , using to randomize quantization error , and 
thereby preventing large -scaling patterns such as "banding".  

The pixel value is used by dithering process to display the data in a lower color depth on the 
LCD panel, i.e, the so urce input format is RGB 101010  and display output format is RGB 888 . 
When dithering is enable(VOP_DSP_CTRL0[ 2]=1), the output data is generated by dithering 

algorithm based on the pixel position and the value of removed bits. Otherwise, the MSBs of 
the pixe l color components are output as display data.  

http://en.wikipedia.org/wiki/Quantization_error
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Fig. 3-17 Pre-Dither Down 

10.  Gamma Correction  

Gamma Correction  is necessary because most  monitors donôt have a linear relationship  
between the voltage and the brigh tness, which results in your scene looking like it has too  

much contrast and  the  light falling off from   the 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.  As a result, the image 
looks  to be more  high contrast than it should, you end up adding  more lights  or turning up the 

intensity,  or you don't use the lighting in a realistic way that  matches well with live action 
scenes. It  also creates problems for you if you  use  compositing software.  
There are three 1024 x10 bits line buffers s epara tely for 8bit -R/G/B gamma correction. You can 

write gamma correction LUT through registerò GAMMA_LUT_ADDRò one by one. 
 

11.  Output format  

Config dsp_out_mode register to adapt a variety of panel interface. As follow:  
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Fig. 3-15 dsp_out_mode description 

12.  DDR Frequency Conversion  

program guide ̔ 

Step1:Enable intr_en_dsp_hold_valid in INTR_EN0  

Step2:Enable dsp_fp_standy in SYS_CTRL1  
Step3:Wait for dsp_hold_valid interrupt  
Step4:Convert DDR frequency  

Step5:Disable dsp_fp_standy in SYS_CTRL1  
 

3.3.8  W rite back  

There is a WB module for writing overlay dat a to ddr.  
program guide ̔ 

step1: Config ure  the dst ddr address  to register WB_YRGB_MST(RGB or YUV) and 

WB_CBR_MST(YUV 420 only).  
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step2: Config ure  WB_CTRL0.  

step3: Config ure  WB_CTRL1 .  
step4: Configure done.  
step 5: Check dma_finish interrupt ,and check there  is no wb error interrupt . 

Then,writeback data is valid.  
 
I f overlay mode is YUV444 , the WB format must be YUV420 . If overlay mode is RGB888 and 

WB format is YUV420 , the wb_r2y_en should be 1 .   

3.3.9  AFBCD  

This compression format is designed to be used for  textures and frame buffers. It has been 

optimized to decrease external bandwidth as well as being random access and decodable at 
line speed for the texture cache.  
The config for AFBCD is relative to the format of the source data .  For example , if the AF BCD 

source data is ñblock split ò compression , the afbcd_hreg_block_split of AFBCD_CTRL0 must 
be 1 .  

3.4  VOP_BIG 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  

VOP_REG_CFG_DONE  0x0000  W  0x00000000  Register config done flag  

VOP_VERSION_INFO  0x0004  W  0x00000000  Version for vop  

VOP_SYS_CTRL  0x0008  W  0x00801800  System control register0   

VOP_SYS_CTRL1  0x000c  W  0x0003a000  System control register1  

VOP_DSP_CTRL0  0x0010  W  0x00000000    

VOP_DSP_CTRL1  0x0014  W  0x0000e400  Display control register1  

VOP_DSP_BG  0x0018  W  0x00000000  Background color  

VOP_MCU_CTRL  0x001c  W  0x 00711c08  MCU mode control register   

VOP_WB_CTRL0  0x0020  W  0xed000000  write back ctrl0   

VOP_WB_CTRL1  0x0024  W  0x00000000  write back ctrl1  

VOP_WB_YRGB_MST  0x0028  W  0x00000000  write back yrgb mst  

VOP_WB_CBR_MST  0x002c  W  0x00000000  wri te back cbr mst  

VOP_WIN0_CTRL0  0x0030  W  0x3a000040  Win0 ctrl register0  

VOP_WIN0_CTRL1  0x0034  W  0x00000000  Win0 ctrl register1  

VOP_WIN0_COLOR_KEY  0x0038  W  0x00000000  Win0 color key register  

VOP_WIN0_VIR  0x003c  W  0x01400140  Win0 virtu al stride   

VOP_WIN0_YRGB_MST  0x0040  W  0x00000000  Win0 YRGB memory start address   

VOP_WIN0_CBR_MST  0x0044  W  0x00000000  Win0 Cbr memory start address   

VOP_WIN0_ACT_INFO  0x0048  W  0x00ef013f  Win0 active window width/height   

VOP_WIN0_DSP_INF O  0x004c  W  0x00ef013f  Win0 display width/height on panel   

VOP_WIN0_DSP_ST  0x0050  W  0x000a000a  Win0 display start point on panel   

VOP_WIN0_SCL_FACTOR

_YRGB  
0x0054  W  0x10001000  Win0 YRGB scaling factor  

VOP_WIN0_SCL_FACTOR

_CBR  
0x0058  W  0x1 0001000  Win0 Cbr scaling factor  
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Name  Offset  Size  Reset Value  Description  

VOP_WIN0_SCL_OFFSET  0x005c  W  0x00000000  Win0 scaling start point offset   

VOP_WIN0_SRC_ALPHA_

CTRL  
0x0060  W  0x00000000  Win0 alpha source control register  

VOP_WIN0_DST_ALPHA_

CTRL  
0x0064  W  0x00000000  

Win0 alph a destination control 

register  

VOP_WIN0_FADING_CTRL  0x0068  W  0x00000000  Win0 fading contrl register  

VOP_WIN0_CTRL2  0x006c  W  0x00000021  Win0 ctrl register2  

VOP_WIN1_CTRL0  0x0070  W  0x3a000040  Win1 ctrl register0  

VOP_WIN1_CTRL1  0x0074  W  0x00000000  Win1 ctrl register1  

VOP_WIN1_COLOR_KEY  0x0078  W  0x00000000  Win1 color key register  

VOP_WIN1_VIR  0x007c  W  0x01400140  win1 virtual stride   

VOP_WIN1_YRGB_MST  0x0080  W  0x00000000  Win1 YRGB memory start address   

VOP_WIN1_CBR_MST   0x0084  W  0x00000000  Win1 Cbr memory start address   

VOP_WIN1_ACT_INFO  0x0088  W  0x00ef013f  Win1 active window width/height   

VOP_WIN1_DSP_INFO  0x008c  W  0x00ef013f  Win1 display width/height on panel   

VOP_WIN1_DSP_ST  0x0090  W  0x000a000a  Win1 display start point on panel   

VOP_WIN1_SCL_FACTOR

_YRGB  
0x0094  W  0x10001000  Win1 YRGB scaling factor  

VOP_WIN1_SCL_FACTOR

_CBR  
0x0098  W  0x10001000  Win1 Cbr scaling factor  

VOP_WIN1_SCL_OFFSET  0x009c  W  0x00000000  Win1 scaling start point o ffset   

VOP_WIN1_SRC_ALPHA_

CTRL  
0x00a0  W  0x00000000  Win1 alpha source control register  

VOP_WIN1_DST_ALPHA_

CTRL  
0x00a4  W  0x00000000  

Win1 alpha destination control 

register  

VOP_WIN1_FADING_CTRL  0x00a8  W  0x00000000  Win1 fading contrl register   

VOP_WIN1_CTRL2  0x00ac  W  0x00000043  Win1 ctrl register2  

VOP_WIN2_CTRL0  0x00b0  W  0x00000000  win2 ctrl register0  

VOP_WIN2_CTRL1  0x00b4  W  0x00501d00  win2 ctrl register1  

VOP_WIN2_VIR0_1  0x00b8  W  0x01400140  
Win2 virtual stride0 and virta ul 

stride1    

VOP_WIN2_VIR2_3  0x00bc  W  0x01400140  
Win2 virtual stride2 and virtaul 

stride3    

VOP_WIN2_MST0  0x00c0  W  0x00000000  Win2 memory start address0   

VOP_WIN2_DSP_INFO0  0x00c4  W  0x00ef013f  
Win2 display width0/height0 on 

panel  

VOP_WI N2_DSP_ST0  0x00c8  W  0x000a000a  Win2 display start point0 on panel   

VOP_WIN2_COLOR_KEY  0x00cc  W  0x00000000  Win2 color key register  

VOP_WIN2_MST1  0x00d0  W  0x00000000  Win2 memory start address1  

VOP_WIN2_DSP_INFO1  0x00d4  W  0x00ef013f  
Win2  display width1/height1 on 

panel  

VOP_WIN2_DSP_ST1  0x00d8  W  0x000a000a  Win2 display start point1 on panel   

VOP_WIN2_SRC_ALPHA_

CTRL  
0x00dc  W  0x00000000  Win2 alpha source control register  
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VOP_WIN2_MST2  0x00e0  W  0x00000000  Win2 memory start a ddress2  

VOP_WIN2_DSP_INFO2  0x00e4  W  0x00ef013f  
 Win2 display width2/height2 on 

panel  

VOP_WIN2_DSP_ST2  0x00e8  W  0x000a000a  Win2 display start point2 on panel   

VOP_WIN2_DST_ALPHA_

CTRL  
0x00ec  W  0x00000000  

Win2 alpha destination control 

regis ter  

VOP_WIN2_MST3  0x00f0  W  0x00000000  Win2 memory start address3  

VOP_WIN2_DSP_INFO3  0x00f4  W  0x00ef013f  
 Win2 display width3/height3 on 

panel  

VOP_WIN2_DSP_ST3  0x00f8  W  0x000a000a  Win2 display start point3 on panel   

VOP_WIN2_FADING_CTRL  0x00fc  W  0x00000000  Win2 fading contrl register  

VOP_WIN3_CTRL0  0x0100  W  0x00000000  Win3 ctrl register0  

VOP_WIN3_CTRL1  0x0104  W  0x00601d00  Win3 ctrl register1  

VOP_WIN3_VIR0_1  0x0108  W  0x01400140  
Win3 virtual stride0 and virtaul 

stride1     

VOP_WIN3_VIR2_3  0x010c  W  0x01400140  
Win3 virtual stride2 and virtaul 

stride3    

VOP_WIN3_MST0  0x0110  W  0x00000000  Win3 memory start address0   

VOP_WIN3_DSP_INFO0  0x0114  W  0x00ef013f  
Win3 display width0/height0 on 

panel  

VOP_WIN3_DSP_ST0   0x0118  W  0x000a000a  Win3 display start point0 on panel   

VOP_WIN3_COLOR_KEY  0x011c  W  0x00000000  Win3 color key register  

VOP_WIN3_MST1  0x0120  W  0x00000000  Win3 memory start address1  

VOP_WIN3_DSP_INFO1  0x0124  W  0x00ef013f  
 Win3 display width1/height1 on 

panel  

VOP_WIN3_DSP_ST1  0x0128  W  0x000a000a  Win3 display start point1 on panel   

VOP_WIN3_SRC_ALPHA_

CTRL  
0x012c  W  0x00000000  Win3 alpha source control register  

VOP_WIN3_MST2  0x0130  W  0x00000000  Win3 memory start address2  

VOP_WIN3_DSP_INFO2  0x0134  W  0x00ef013f  
 Win3 display width2/height2 on 

panel  

VOP_WIN3_DSP_ST2  0x0138  W  0x000a000a  Win3 display start point2 on panel   

VOP_WIN3_DST_ALPHA_

CTRL  
0x013c  W  0x00000000  

Win3 alpha destination control 

register  

VOP_WIN3_MST3  0x0140  W  0x00000000  Win3 memory start address3  

VOP_WIN3_DSP_INFO3  0x0144  W  0x00ef013f  
 Win3 display width3/height3 on 

panel  

VOP_WIN3_DSP_ST3  0x0148  W  0x000a000a  Win3 display start point3 on panel   

VOP_WIN3_FADING_CTRL  0x014c  W  0x00000000  Win3 fading contrl register  

VOP_HWC_CTRL0  0x0150  W  0x00000000  Hwc ctrl register0  

VOP_HWC_CTRL1  0x0154  W  0x00701d00  Hwc ctrl register1  

VOP_HWC_MST  0x0158  W  0x00000000  Hwc memory start address  

VOP_HWC_DSP_ST  0x015c  W  0x0 00a000a  Hwc display start point on panel   
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VOP_HWC_SRC_ALPHA_C

TRL  
0x0160  W  0x00000000  Hwc alpha source control register  

VOP_HWC_DST_ALPHA_C

TRL  
0x0164  W  0x00000000  

Hwc alpha destination control 

register  

VOP_HWC_FADING_CTRL  0x0168  W  0x000000 00  Hwc fading contrl register  

VOP_HWC_RESERVED1  0x016c  W  0x00000000  Hwc reserved  

VOP_POST_DSP_HACT_IN

FO  
0x0170  W  0x000a014a  

Post scaler down horizontal start 

and end  

VOP_POST_DSP_VACT_IN

FO  
0x0174  W  0x000a00fa  

Panel active horizontal scan ning 

start point and end point   

VOP_POST_SCL_FACTOR_

YRGB  
0x0178  W  0x10001000  Post yrgb scaling factor  

VOP_POST_RESERVED  0x017c  W  0x00000000  Post reserved  

VOP_POST_SCL_CTRL  0x0180  W  0x00000000  Post scaling start point offset   

VOP_POST_DS P_VACT_IN

FO_F1  
0x0184  W  0x000a00fa  

Panel active horizontal scanning 

start point and end point F1  

VOP_DSP_HTOTAL_HS_E

ND  
0x0188  W  0x014a000a  

Panel scanning horizontal width 

and hsync pulse end point   

VOP_DSP_HACT_ST_END  0x018c  W  0x000a014a  
Panel active horizontal scanning 

start point and end point   

VOP_DSP_VTOTAL_VS_EN

D  
0x0190  W  0x00fa000a  

Panel scanning vertical height and 

vsync pulse end point   

VOP_DSP_VACT_ST_END  0x0194  W  0x000a00fa  
Panel active vertical scanning start 

point and  end point   

VOP_DSP_VS_ST_END_F1  0x0198  W  0x00000000  

Vertical scanning start point and 

vsync pulse end point of even filed 

in interlace mode   

VOP_DSP_VACT_ST_END

_F1  
0x019c  W  0x00000000  

Vertical scanning active start point 

and end point of even filed in 

interlace mode   

VOP_PWM_CTRL  0x01a0  W  0x0000200a  PWM Control Register  

VOP_PWM_PERIOD_HPR  0x01a4  W  0x00000000  
PWM Period Register/High Polarity 

Capture Register  

VOP_PWM_DUTY_LPR  0x01a8  W  0x00000000  
PWM Duty Register/Low Polarity 

Capture Register  

VOP_PWM_CNT  0x01ac  W  0x00000000  PWM Counter Register  

VOP_BCSH_COLOR_BAR  0x01b0  W  0x00000000  Color bar config register  

VOP_BCSH_BCS  0x01b4  W  0xd0010000  
Brightness contrast 

saturation*contrast config register  

VOP_BCSH_H  0x01b8  W  0x01000000  Sin hue and cos hue config register  

VOP_BCSH_CTRL  0x01bc  W  0x00000000  BCSH contrl register  

VOP_CABC_CTRL0  0x01c0  W  0x00ed8000  
Content Adaptive Backlight Control 

register0  

VOP_CABC_CTRL1  0x01c4  W  0x00fa0000  
Content Ad aptive Backlight Control 

register1  
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VOP_CABC_CTRL2  0x01c8  W  0x000110f0  
Content Adaptive Backlight Control 

register2  

VOP_CABC_CTRL3  0x01cc  W  0x00000000  
Content Adaptive Backlight Control 

register3  

VOP_CABC_GAUSS_LINE0

_0  
0x01d0  W  0x15110903  CABC gauss line config register00  

VOP_CABC_GAUSS_LINE0

_1  
0x01d4  W  0x00030911  CABC gauss line config register01  

VOP_CABC_GAUSS_LINE1

_0  
0x01d8  W  0x1a150b04  CABC gauss line config register10  

VOP_CABC_GAUSS_LINE1

_1  
0x01dc  W  0x00040b15  CABC ga uss line config register11  

VOP_CABC_GAUSS_LINE2

_0  
0x01e0  W  0x15110903  CABC gauss line config register20  

VOP_CABC_GAUSS_LINE2

_1  
0x01e4  W  0x00030911  CABC gauss line config register21  

VOP_FRC_LOWER01_0  0x01e8  W  0x12844821  
FRC lookup table co nfig 

register010  

VOP_FRC_LOWER01_1  0x01ec  W  0x21488412  
FRC lookup table config 

register011  

VOP_FRC_LOWER10_0  0x01f0  W  0xa55a9696  
FRC lookup table config 

register100  

VOP_FRC_LOWER10_1  0x01f4  W  0x5aa56969  
FRC lookup table config 

register101   

VOP_FRC_LOWER11_0  0x01f8  W  0xdeb77bed  
FRC lookup table config 

register110  

VOP_FRC_LOWER11_1  0x01fc  W  0xed7bb7de  
FRC lookup table config 

register111  

VOP_AFBCD0_CTRL  0x0200  W  0x00000000  AFBCD0 control register  

VOP_AFBCD0_HDR_PTR  0x0204  W  0x00000000  AFBCD0 memory start address  

VOP_AFBCD0_PIC_SIZE  0x0208  W  0x00000000  AFBCD0 pic size  

VOP_AFBCD0_STATUS  0x020c  W  0x00000000  AFBCD0 status  

VOP_INTR_EN0  0x0280  W  0x00000000  Interrupt enable register  

VOP_INTR_CLEAR0  0x0284  W  0x00000000  Interrupt clear register  

VOP_INTR_STATUS0  0x0288  W  0x00000000  interrupt  status  

VOP_INTR_RAW_STATUS

0  
0x028c  W  0x00000000  raw interrupt status  

VOP_INTR_EN1  0x0290  W  0x00000000  Interrupt enable register  

VOP_INTR_CLEAR1  0x0 294  W  0x00000000  Interrupt clear register  

VOP_INTR_STATUS1  0x0298  W  0x00000000  interrupt  status  

VOP_INTR_RAW_STATUS

1  
0x029c  W  0x00000000  raw interrupt status  

VOP_LINE_FLAG  0x02a0  W  0x00000000  Line flag config register  

VOP_VOP_STATUS   0x02a4  W  0x00000000  vop status register  
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VOP_BLANKING_VALUE  0x02a8  W  0x00000000  Register0000 Abstract  

VOP_MCU_BYPASS_PORT  0x02ac  W  0x00000000  MCU bypass port  

VOP_WIN0_DSP_BG  0x02b0  W  0x00000000  Win0 layer background color  

VOP_WIN1_D SP_BG  0x02b4  W  0x00000000  Win1 layer background color  

VOP_WIN2_DSP_BG  0x02b8  W  0x00000000  Win2 layer background color  

VOP_WIN3_DSP_BG  0x02bc  W  0x00000000  Win3 layer background color  

VOP_YUV2YUV_WIN  0x02c0  W  0x00000000  win yuv2yuv cont rol register  

VOP_AUTO_GATING_EN  0x02cc  W  0x00000000  Auto gating enable  

VOP_WIN0_YUV2YUV_Y2

R_COE0  
0x04e0  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE1  
0x04e4  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_ Y2

R_COE2  
0x04e8  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE3  
0x04ec  W  0x00000000  WIN0yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE4  
0x04f0  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE5  
0x04f4  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE6  
0x04f8  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE7  
0x04fc  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE0  
0x0500  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE1  
0x0504  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE2  
0x0508  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE3  
0x050c  W  0x00000000  WIN0 yuv2yuv r2r  cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE4  
0x0510  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE5  
0x0514  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE6  
0x0518  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE7  
0x051c  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE0  
0x0520  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE1  
0x0524  W  0x00000000  WIN0 yuv2yuv r2y cofficient  
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VOP_WIN0_YUV2YUV_R 2

Y_COE2  
0x0528  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE3  
0x052c  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE4  
0x0530  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE5  
0x0534  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE6  
0x0538  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE7  
0x053c  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN1_YUV2YUV_Y2

R_COE0  
0x0540  W  0x00000000  WIN1 yuv2yuv y2r cofficient  

VOP_WIN1_YUV2YUV_Y2

R_COE1  
0x0544  W  0x00000000  WIN1 yuv2yuv y2r cofficient  

VOP_WIN1_YUV2YUV_Y2

R_COE2  
0x0548  W  0x00000000  WIN1 yuv2yuv y2r cofficient  

VOP_WIN1_YUV2YUV_Y2

R_COE3  
0x054c  W  0x00000000  WIN1 yuv2yuv y2r  cofficient  

VOP_WIN1_YUV2YUV_Y2

R_COE4  
0x0550  W  0x00000000  WIN1 yuv2yuv y2r cofficient  

VOP_WIN1_YUV2YUV_Y2

R_COE5  
0x0554  W  0x00000000  WIN1 yuv2yuv y2r cofficient  

VOP_WIN1_YUV2YUV_Y2

R_COE6  
0x0558  W  0x00000000  WIN1 yuv2yuv y2r cofficient  

VOP_WIN1_YUV2YUV_Y2

R_COE7  
0x055c  W  0x00000000  WIN1 yuv2yuv y2r cofficient  

VOP_WIN1_YUV2YUV_R2

R_COE0  
0x0560  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN1_YUV2YUV_R2

R_COE1  
0x0564  W  0x00000000  WIN1 yuv2yuv r2r cofficient  

VOP_WIN1_YUV2YUV_R 2

R_COE2  
0x0568  W  0x00000000  WIN1 yuv2yuv r2r cofficient  

VOP_WIN1_YUV2YUV_R2

R_COE3  
0x056c  W  0x00000000  WIN1 yuv2yuv r2r cofficient  

VOP_WIN1_YUV2YUV_R2

R_COE4  
0x0570  W  0x00000000  WIN1 yuv2yuv r2r cofficient  

VOP_WIN1_YUV2YUV_R2

R_COE5  
0x0574  W  0x00000000  WIN1 yuv2yuv r2r cofficient  

VOP_WIN1_YUV2YUV_R2

R_COE6  
0x0578  W  0x00000000  WIN1 yuv2yuv r2r cofficient  

VOP_WIN1_YUV2YUV_R2

R_COE7  
0x057c  W  0x00000000  WIN1 yuv2yuv r2r cofficient  
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VOP_WIN1_YUV2YUV_R2

Y_COE0  
0x0580  W  0x00000000  WIN1 yuv2yuv r2y cofficient  

VOP_WIN1_YUV2YUV_R2

Y_COE1  
0x0584  W  0x00000000  WIN1 yuv2yuv r2y cofficient  

VOP_WIN1_YUV2YUV_R2

Y_COE2  
0x0588  W  0x00000000  WIN1 yuv2yuv r2y cofficient  

VOP_WIN1_YUV2YUV_R2

Y_COE3  
0x058c  W  0x00000000  WIN1 yuv2yuv r2y  cofficient  

VOP_WIN1_YUV2YUV_R2

Y_COE4  
0x0590  W  0x00000000  WIN1 yuv2yuv r2y cofficient  

VOP_WIN1_YUV2YUV_R2

Y_COE5  
0x0594  W  0x00000000  WIN1 yuv2yuv r2y cofficient  

VOP_WIN1_YUV2YUV_R2

Y_COE6  
0x0598  W  0x00000000  WIN1 yuv2yuv r2y cofficient  

VOP_WIN1_YUV2YUV_R2

Y_COE7  
0x059c  W  0x00000000  WIN1 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE0  
0x05a0  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE1  
0x05a4  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y 2

R_COE2  
0x05a8  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE3  
0x05ac  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE4  
0x05b0  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE5  
0x05b4  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE6  
0x05b8  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE7  
0x05bc  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE0  
0x05c0  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE1  
0x05c4  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE2  
0x05c8  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE3  
0x05cc  W  0x00000000  WIN2 yuv2yuv r2r  cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE4  
0x05d0  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE5  
0x05d4  W  0x00000000  WIN2 yuv2yuv r2r cofficient  
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VOP_WIN2_YUV2YUV_R2

R_COE6  
0x05d8  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE7  
0x05dc  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE0  
0x05e0  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE1  
0x05e4  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R 2

Y_COE2  
0x05e8  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE3  
0x05ec  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE4  
0x05f0  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE5  
0x05f4  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE6  
0x05f8  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE7  
0x05fc  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN3_YUV2YUV_Y2

R_COE0  
0x0600  W  0x00000000  WIN3 yuv2yuv y2r cofficient  

VOP_WIN3_YUV2YUV_Y2

R_COE1  
0x0604  W  0x00000000  WIN3 yuv2yuv y2r cofficient  

VOP_WIN3_YUV2YUV_Y2

R_COE2  
0x0608  W  0x00000000  WIN3 yuv2yuv y2r cofficient  

VOP_WIN3_YUV2YUV_Y2

R_COE3  
0x060c  W  0x00000000  WIN3 yuv2yuv y2r  cofficient  

VOP_WIN3_YUV2YUV_Y2

R_COE4  
0x0610  W  0x00000000  WIN3 yuv2yuv y2r cofficient  

VOP_WIN3_YUV2YUV_Y2

R_COE5  
0x0614  W  0x00000000  WIN3 yuv2yuv y2r cofficient  

VOP_WiN3_YUV2YUV_Y2R

_COE6  
0x0618  W  0x00000000  WIN3 yuv2yuv y2r cofficient  

VOP_WIN3_YUV2YUV_Y2

R_COE7  
0x061c  W  0x00000000  WIN3 yuv2yuv y2r cofficient  

VOP_WIN3_YUV2YUV_R2

R_COE0  
0x0620  W  0x00000000  WIN3 yuv2yuv r2r cofficient  

VOP_WIN3_YUV2YUV_R2

R_COE1  
0x0624  W  0x00000000  WIN3 yuv2yuv r2r cofficient  

VOP_WIN3_YUV2YUV_R 2

R_COE2  
0x0628  W  0x00000000  WIN3 yuv2yuv r2r cofficient  

VOP_WIN3_YUV2YUV_R2

R_COE3  
0x062c  W  0x00000000  WIN3 yuv2yuv r2r cofficient  
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Name  Offset  Size  Reset Value  Description  

VOP_WIN3_YUV2YUV_R2

R_COE4  
0x0630  W  0x00000000  WIN3 yuv2yuv r2r cofficient  

VOP_WIN3_YUV2YUV_R2

R_COE5  
0x0634  W  0x00000000  WIN3 yuv2yuv r2r cofficient  

VOP_WIN3_YUV2YUV_R2

R_COE6  
0x0638  W  0x00000000  WIN3 yuv2yuv r2r cofficient  

VOP_WIN3_YUV2YUV_R2

R_COE7  
0x063c  W  0x00000000  WIN3 yuv2yuv r2r cofficient  

VOP_WIN3_YUV2YUV_R2

Y_COE0  
0x0640  W  0x00000000  WIN3 yuv2yuv r2y cofficient  

VOP_WIN3_YUV2YUV_R2

Y_COE1  
0x0644  W  0x00000000  WIN3 yuv2yuv r2y cofficient  

VOP_WIN3_YUV2YUV_R2

Y_COE2  
0x0648  W  0x00000000  WIN3 yuv2yuv r2y cofficient  

VOP_WIN3_YUV2YUV_R2

Y_COE3  
0x064c  W  0x00000000  WIN3 yuv2yuv cof ficient  

VOP_WIN3_YUV2YUV_R2

Y_COE4  
0x0650  W  0x00000000  WIN3 yuv2yuv r2y cofficient  

VOP_WIN3_YUV2YUV_R2

Y_COE5  
0x0654  W  0x00000000  WIN3 yuv2yuv r2y cofficient  

VOP_WIN3_YUV2YUV_R2

Y_COE6  
0x0658  W  0x00000000  WIN3 yuv2yuv r2y cofficient  

VOP_WI N3_YUV2YUV_R2

Y_COE7  
0x065c  W  0x00000000  WIN3 yuv2yuv r2y cofficient  

VOP_WIN2_LUT_ADDR  0x1000  W  0x00000000  Win2 lut base address  

VOP_WIN3_LUT_ADDR  0x1400  W  0x00000000  Win3 lut base address  

VOP_HWC_LUT_ADDR  0x1800  W  0x00000000  Hwc lut b ase address  

VOP_CABC_GAMMA_LUT_

ADDR  
0x1c00  W  0x00000000  CABC GAMMA lut base address  

VOP_GAMMA_LUT_ADDR  0x2000  W  0x00000000  GAMMA lut base address  

VOP_MMU_DTE_ADDR  0x3f00  W  0x00000000  MMU current page Table address  

VOP_MMU_STATUS  0x3f04   W  0x00000000  MMU status register  

VOP_MMU_COMMAND  0x3f08  W  0x00000000  MMU command register  

VOP_MMU_PAGE_FAULT_

ADDR  
0x3f0c  W  0x00000000  

MMU logical address of last page 

fault  

VOP_MMU_ZAP_ONE_LIN

E  
0x3f10  W  0x00000000  MMU Zap cache line r egister  

VOP_MMU_INT_RAWSTAT  0x3f14  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_INT_CLEAR  0x3f18  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_INT_MASK  0x3f1c  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_INT _STATUS  0x3f20  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_AUTO_GATING  0x3f24  W  0x00000000  MMU auto gating  

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

VOP_R EG_CFG_DONE  
Address: Operational Base + offset (0x0000)  
Register config done flag  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

write_mask  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writin g corresponding bit  

15:9   RO   0x0  reserved   

8   RW   0x0  

reg_load_sys_en  

vop system register config done flag  

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

mirror register.   

When all the system register config finish, wr iting this register to 

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

register would be updated at the start of every frame.   

7   RW   0x0  

reg_load_fbdc_en  

vop fbdc register config done flag  

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

mirror register.   

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

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

register would be updated at the start of every frame.   

6   RW   0x0  

reg_load_iep_en  

vop iep register config done flag  

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

mirror register.   

When all the iep register config finish(only 2 signals 

direct_path_en,direct_path_layer_sel ), writing this regist er to 

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

register would be updated at the start of every frame.   

5   RW   0x0  

reg_load_hwc_en  

vop hwc register config done flag  

In the first setting of the register, the new value was sav ed into the 

mirror register.   

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

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

register would be updated at the start of every frame.   

4   RW   0x0  

reg_load_win3_en  

vop win3 register config done flag  

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

mirror register.   

When all the win3 register config finish, writing this register to 

enable the copyright of the mirror register to real register. The n 

register would be updated at the start of every frame.   



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 73  

Bit  Attr  Reset Value  Description  

3   RW   0x0  

reg_load_win2_en  

vop win2 register config done flag  

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

mirror register.   

When all the win2 register config fini sh, writing this register to 

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

register would be updated at the start of every frame.   

2   RW   0x0  

reg_load_win1_en  

vop win1 register config done flag  

In the first setting of the regist er, the new value was saved into the 

mirror register.   

When all the win1 register config finish, writing this register to 

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

register would be updated at the start of every frame.   

1   RW   0x0  

reg_load_win0_en  

vop win0 register config done flag  

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

mirror register.   

When all the win0 register config finish, writing this register to 

enable the copyright of the mirror regi ster to real register. Then 

register would be updated at the start of every frame.   

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 start of every frame.   

 
 

VOP_VERSION_INFO  
Address: Operational Base + offset (0x0004)  
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  
svnbuild  

rtl current svn number   

 
 

VOP_SYS_CTRL  
Add ress: Operational Base + offset (0x0008)  
System control register0  
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Bit  Attr  Reset Value  Description  

31   RW   0x0  
io_pad_clk_sel  

 

30   RO   0x0  
vop_field_tve_pol  

 

29   RW   0x0  

dac_sel  

dac output sel for tve in fpga  

dac output sel for tve in  fpga  

1'b0:dac 3  

1'b1:dac 1  

28   RW   0x0  

genlock  

genlock for tve  

genlock for tve in fpga  

1'b0:master mode  

1'b1:slave mode  

 

27   RW   0x0  

uv_offset_en  

uv offset enable  

uv offset enable  

26   RW   0x0  

tve_mode  

tve mode  

1'b0:NTSC  

1'b1:PAL  

25   RW   0x0  

imd_tve_dclk_pol  

tve dclk pol  

tve dclk pol  

24   RW   0x0  

imd_tve_dclk_en  

tve dclk enable  

tve dclk enable  

23   RW   0x1  

auto_gating_en  

LCDC layer axi -clk auto gating enable   

1'b0 : disable auto gating  

1'b1 : enable auto gating   

default auto gating enable  

22   RW   0x0  

vop_standby_en  

LCDC standby mode   

Writing "1" to turn LCDC 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 wou ld be blank.  

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

LCDC go back to work immediately.   

1'b0 : disable  

1'b1 : enable  

* Black display is recommended before setting standby mode 

enable.   
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Bit  Attr  Reset Value  Description  

21   RW   0x0  

vop_dma_stop  

VOP DMA sto p mode   

1'b0 : disable   

1'b1 : enable   

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

bus transfer is finished.   

20   RW   0x0  
vop_field_tve_timing_pol  

 

19   RW   0x0  

win23_pri_opt_mode  

1'b0: win2 win3 dma priority enalbe  

1'b1: win2 win3 dma priority disable  

18   RW   0x0  

post_lb_mode  

1'b0 : 4x4096  

1'b1 : 8x2048  

17   RO   0x0  reserved   

16   RW   0x0  

overlay_mode  

1'b0: RGB overlay  

1'b1: YUV overlay  

15   RW   0x0  

mipi_out_en  

1'b0 : gating output clk ,data and control signal  

1'b1 : mipi interface enable  

14   RW   0x0  

edp_out_en  

1'b0 : gating output clk ,data and control signal  

1'b1 : edp interface enable  

13   RW   0x0  

hdmi_out_en  

1'b0 : gating output clk ,data and control signal  

1'b1 : hdmi interface enable  

12   RW   0x1  

rgb_out_en  

1'b0 : gating output clk ,data and control signal  

1'b1 : rgb/lvds interface enable  

11   RW   0x1  

dp_out_en  

1'b0 : gating output clk ,data and control signal  

1'b1 : dp interface enable  

10   RW   0x0  

edpi_wms_fs  

edpi wms mode ̆frame st signal   

write "1": edpi_wms_mode frame start (when other register is 

config done)  

read : wms mode hold status  

9   RW   0x0  
edpi_wms_mode  

1'b1: mipi command mode  

8   RW   0x0  
edpi_halt_en  

mipi flow ctrl enable   

7:3   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

2:1   RW   0x0  

direct_path_layer_sel  

direct path layer select  

2'b00 : select win0  

2'b01 : select win1  

2'b10 : select win2  

2'b11 : select win3  

0   RW   0x0  

direct_path_en  

iep direct path enable signal  

1'b0 : disable iep direct pa th  

1'b1 : enable iep direct path  

 

 
VOP_SYS_CTRL1  
Address: Operational Base + offset (0x000c)  

System control register1  

Bit  Attr  Reset Value  Description  

31   RW   0x0  
dsp_fp_standby  

 

30:25   RO   0x0  reserved   

24  RW 0x0  

reg_ done_frm  

1ôb0: every frame valid  

1ôb1: every field valid 

23:22   RW   0x0  

noc_hurry_w_value  

2'b00: low priority  

2'b11: high priority  

21:20   RW   0x0  

noc_hurry_w_mode  

2'b00: noc_hurry_w disable  

2'b01: left 1/4 fifo empty  

2'b10: left 1/2 fifo empty  

2'b11: left 3/ 4 fifo empty  

19:18   RO   0x0  reserved   

17:13   RW   0x1d  
axi_outstanding_max_num  

axi bus max outstanding number  

12   RW   0x0  
axi_max_outstanding_en  

axi bus max outstanding enable  

11:10   RW   0x0  
noc_win_qos  

Noc win qos  

9   RW   0x0  
noc _qos_en  

Noc qos enable  

8:3   RW   0x00  
noc_hurry_threshold  

Noc hurry threshold value  

2:1   RW   0x0  
noc_hurry_value  

Noc hurry value  

0   RW   0x0  
noc_hurry_en  

Noc hurry enable   
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VOP_DSP_CTRL0  
Address: Operational Base + offset (0x0010)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  
dsp_field  

 

30:26   RO   0x0  reserved   

25   RW   0x0  
sw_tve_output_sel  

 

24   RO   0x0  reserved   

23   RW   0x0  

dsp_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

22   RW   0x0  

dsp_x_mir_en  

1' b0 : no x_mirror  

1'b1 : x_mirror  

21   RW   0x0  

dsp_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   

20   RW   0x0  

dsp_ccir656_avg  

Cb-Cr filter in CCIR656 mode   

1'b0 : drop mode   

1'b1 : average mode   

19   RW   0x0  

dsp_black_en  

Black display mode   

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

(0x000000)   

18   RW   0x0  

dsp_blank_en  

Blank display mode   

When this bit enable, the Hsync/Vsync/Den  output is blank   

17   RW   0x0  

dsp_out_zero  

Hsync/Vsync/Den output software ctrl   

1'b0 : normal output   

1'b1 : all output '0'   

16   RW   0x0  

dsp_dummy_swap  

Display dummy swap enable   

1'b0 : B+G+R+dummy   

1'b1 : dummy+B+G+R   

15   RW   0x0  

dsp _delta_swap  

Display delta swap enable   

1'b0 : disable   

1'b1 : enable   

*See detail description in Delta display charpter.   



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 78  

Bit  Attr  Reset Value  Description  

14   RW   0x0  

dsp_rg_swap  

Display output red and green swap enable   

1'b0 : RGB   

1'b1 : GRB   

13   RW   0x0  

dsp_rb_swap  

Display output red and blue swap enable   

1'b0 : RGB   

1'b1 : BGR   

12   RW   0x0  

dsp_bg_swap  

Display output blue and green swap enable   

1'b0 : RGB   

1'b1 : RBG   

11   RW   0x0  

dsp_field_pol  

field polarity when interlace dsp  

1'b0 : normal   

1'b1 : in vert   

10   RW   0x0  

dsp_interlace  

Interlace display enable   

1'b0 : disable   

1'b1 : enable   

*This mode is related to the ITU -R656 output, the display timing of 

odd field must be set correctly.   

(lcdc_dsp_vs_st_end_f1/lcdc_dsp_vact_end_f1)   

9   RW   0x0  

dsp_ddr_phase  

dclk phase lock  

1'b0 : no lock   

1'b1 : lock every line  

8   RW   0x0  

dsp_dclk_ddr  

dclk output mode   

1'b0 : SDR   

1'b1 : DDR   

7:6   RO   0x0  reserved   

5   RW   0x0  
p2i_en  

 

4   RW   0x0  

sw_core_dclk_sel  

1'b0: dclk_core s el dclk  

1'b1: dclk_core sel dclk div2  
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Bit  Attr  Reset Value  Description  

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'b00 10: Parallel 16 -bit RGB565 output       

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

4'b0011: Parallel 24 -bit RGB888 double pixel mix out  

        phase0:G1[3:0],B1[7:0],G0[3:0],B0[7:0]  

        phase1:R1[7:0],G1[7:4],R0[7:0],G0[7:4]  

4'b0100: Serial 2x12 -bit       

        12'b0,G[3:0],B[7:0] + 12'b0,R[7:0],G[7:4]         

4'b0101: ITU -656 output mode0    

        16'b0,pixel_data[7:0]   

4'b0110: ITU -656 output mode1   

        8'b0,pixel_data[7:0],8'b0   

4'b0111: ITU -656 output mode2  

        9'b0,pixel_data[7:0],7'b0    

4'b1000: Serial 3x8 -bit RGB888    

        16'b0, B[7:0]+16'b0,G[7:0]+16'b0,R[7:0]                 

4'b1100: Serial 3x8 -bit RGB888 + dummy    

        16'b0, B[7:0]+16'b0,G[7:0]+16'b0,R[7:0] + dummy   

4'b1110:  YUV420 output for HDMI  

4'b1100:  DP_YUV422  

4'b1101:  DP_YUV420  

4'b1111: Parallel 30 -bit RGBaaa output       

        R[9:0],G[9:0],B[9:0]   

Others: Reserved.   

 
 

VOP_DSP_CTRL1  
Address: Operational Base + offset (0x0014)  
Display control register1  

Bit  Attr  Reset Value  Description  

31   RW   0x0   

mipi_dclk_pol  

DCLK invert enable   

1'b0 : normal   

1'b1 : invert   

default dclk invert  

30   RW   0x0  

mipi_den_pol  

DEN polarity   

1'b0 : positive   

1'b1 : negative   
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Bit  Attr  Reset Value  Description  

29   RW   0x0  

mipi_vsync_pol  

VSYNC polarity   

1'b0 : negative   

1'b1 : positive   

28   RW   0x0  

mipi_hsync_pol  

HSYNC polarity   

1'b0 : negative   

1'b1 : positive   

27   RW   0x0  

edp_dclk_pol  

DCLK invert enable   

1'b0 : normal   

1'b1 : invert   

default dclk invert  

26   RW   0x0  

edp_den_pol  

DEN polarity   

1'b0 : positive   

1'b1  : negative   

25   RW   0x0  

edp_vsync_pol  

VSYNC polarity   

1'b0 : negative   

1'b1 : positive   

24   RW   0x0  

edp_hsync_pol  

HSYNC polarity   

1'b0 : negative   

1'b1 : positive   

23   RW   0x0  

hdmi_dclk_pol  

DCLK invert enable   

1'b0 : normal   

1'b1 :  invert   

default dclk invert  

22   RW   0x0  

hdmi_den_pol  

DEN polarity   

1'b0 : positive   

1'b1 : negative   

21   RW   0x0  

hdmi_vsync_pol  

VSYNC polarity   

1'b0 : negative   

1'b1 : positive   

20   RW   0x0  

hdmi_hsync_pol  

HSYNC polarity   

1'b0 : neg ative   

1'b1 : positive   
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Bit  Attr  Reset Value  Description  

19   RW   0x0  

dp_lvds_dclk_pol  

DCLK invert enable   

1'b0 : normal   

1'b1 : invert   

default dclk invert  

18   RW   0x0  

dp_lvds_den_pol  

DEN polarity   

1'b0 : positive   

1'b1 : negative   

17   RW   0x0  

dp_lvds_vsync_pol  

VSYNC polarity   

1'b0 : negative   

1'b1 : positive   

16   RW   0x0  

dp_lvds_hsync_pol  

HSYNC polarity   

1'b0 : negative   

1'b1 : positive   

15:14   RW   0x3  
dsp_layer3_sel  

layer3 selection  

13:12   RW   0x2  
dsp_layer2_sel  

layer2 selection  

11:10   RW   0x1  
dsp_layer1_sel  

layer1 selection  

9:8   RW   0x0  
dsp_layer0_sel  

layer0 selection  

7   RW   0x0  

update_gamma_lut  

1'b0:no update gamma_lut  

1'b1:update gamma_lut  

6   RW   0x0  

dither_up_en  

1'b0 : no dither up   

1'b1 : rgb565 dither up to rgb8 88  

5   RO   0x0  reserved   

4   RW   0x0  

dither_down_sel  

dither down mode select  

2'b0 : allegro  

2'b1 : FRC  

3   RW   0x0  

dither_down_mode  

Dither -down mode   

1'b0 : RGB888 to RGB565   

1'b1 : RGB888 to RGB666   

2   RW   0x0  

dither_down_en  

Dither -down enable   

1'b0 : disable   

1'b1 : enable   
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Bit  Attr  Reset Value  Description  

1   RW   0x0  
pre_dither_down_en  

10bit -> 8bit (allegro)  

0   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 Display LUT mode enable.  

 

 
VOP_DSP_BG  
Address: Operational Base + offset (0x0018)  

Background color  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x00  

dsp_bg_red  

Background Red color   

8bit red color  

15:8    RW   0x00  

dsp_bg_green  

Background Green color   

8bit green color  

7:0   RW   0x00  

dsp_bg_blue  

Background Blue color   

8bit blue color  

 
 
VOP_MCU_CTRL  

Address: Operational Base + offset (0x001c)  
MCU mode control register   

Bit  Attr  Reset Value  Description  

31   RW   0x0  
mcu_type  

MCU LCD output SELECT   

30   RW   0x0  
mcu_bypass  

MCU LCD BYPASS MODE Select   

29   RW   0x0  
mcu_rs  

MCU LCD RS Select   

28   
W1

C   
0x0  

mcu_frame_st  

Write"1" : MCU HOLD Mode Frame Start   

Read : MCU/LCDC stand by HOLD status   

27   RW   0x0  
mcu_hold_mode  

MCU HOLD Mode Select   

26   RW   0x0  

mcu_clk_sel  

MCU_CLK_SEL for MCU bypass   

1'b1 : MCU BYPASS sync with DCLK   

1'b0 : MCU BYPASS sync with HCLK   

25:20   RW   0x07  
mcu_rw_pend  

MCU_RW signal end point (0 -63)   
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Bit  Attr  Reset Value  Description  

19:16   RW   0x1  
mcu_rw_pst  

MCU_RW signal start point (0 -15)   

15:10   RW   0x07  
mcu_cs_pend  

MCU_CS signal end point (0 -63)   

9:6   RW   0x0  
mcu_cs_pst  

MCU_CS signal start point (0 -15)   

5:0   RW   0x08  
mcu_pix_total  

MCU LCD Interface writing period (1 -63)   

 
 

VOP_WB_CTRL0  
Address: Operational Base + offset (0x0020)  
write back ctrl0   

Bit  Attr  Reset Value  Description  

31:28   RW   0xe  

wb_uv_id  

axi bus write back yrgb id  

use default 0xe.  

27:24   RW   0xd  

wb_yrgb_id  

axi bus write back yrgb id  

use default 0xd.  

23:12   RO   0x0  reserved   

11   RW   0x0  

wb_handshake_mode  

1'b0 : full handshake  

1'b1 : half handshake  

10   RO   0x0  reserved   

9   RW   0x0  

wb_ythrow_mode  

1'b0 : throw odd line  

1'b1 : throw even line  

8   RW   0x0  

wb_ythrow_en  

write back y direction throw line enable  

1'b0 : disable  

1'b1 : enable  

7   RW   0x0  

wb_xpsd_bil_en  

write back X direction bilinear scale enable  

1'b0 : enable scale  

1'b1 : disable scale  

6   RW   0x0  

wb_rgb2yuv_mode  

writ e back rgb to yuv mode  

1'b0 : BT601  

1'b1 : BT709  

5   RW   0x0  

wb_rgb2yuv_en  

write back rgb to yuv enable  

1'b0 : disable  

1'b1 : enable  
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Bit  Attr  Reset Value  Description  

4   RW   0x0  

wb_dither_en  

write back dither enable  

when wb_fmt is RGB565.  

1'b0 : no dither ,RGB888 clip to R GB565  

1'b1 : with dither,RGB888 dither to RGB565  

3:1   RW   0x0  

wb_fmt  

write back format  

3'b000 : ARGB888  

3'b001 : RGB888  

3'b010 : RGB565  

3'b100 : YcbCr420  

other  : reserved  

0   RW   0x0  

wb_en  

write back enable   

1'b0 : disable  

1'b1 : enable   

 
 
VOP_WB_CTRL1  

Address: Operational Base + offset (0x0024)  
write back ctrl1  

Bit  Attr  Reset Value  Description  

31:30   RO   0x0  reserved   

29:16   RW   0x0000  
wb_xpsd_bil_factor  

factor=((src_width[11:0])/(dst_width[11:0]))*2^12  

15:0   RO   0x0  reserved   

 
 
VOP_WB_YRGB_MST  

Address: Operational Base + offset (0x0028)  
write back yrgb mst  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
wb_yrgb_mst  

YRGB mst address  

 
 

VOP_WB_CBR_MST  
Address: Operational Base + offset (0x002c)   
write back cbr mst  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
wb_cbr_mst  

CBR mst adress  

 
 
VOP_WIN0_CTRL0  

Address: Operational Base + offset (0x0030)  
Win0 ctrl register0  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:30   RW   0x0  

win 0_dma_burst_length  

WIN0 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)   

2'b11 : reserved  

29:25   RW   0x1d  
win0_axi_outstanding_ max_num  

win0 out standing max number  

24   RW   0x0  

win0_axi_max_outstanding_en  

1'b0 : disable   

1'b1 : enable   

23   RO   0x0  reserved   

22   RW   0x0  

win0_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

21   RW   0x0  

win0_x_mir_en  

1'b0 : no x_m irror  

1'b1 : x_mirror  

20   RW   0x0  

win0_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   

19   RW   0x0  

win0_cbr_deflick  

Win0 Cbr deflick mode   

1'b0 : disable   

1'b1 : enable   

18   RW   0x0  

win0_yrgb_deflick  

win0 YRGB deflick mode   

1'b0 : disable   

1'b1 : enable   

17   RW   0x0  
win0_yuyv  

win0_data_fmt[3]  

16   RW   0x0  

win0_hw_pre_mul_en  

1'b0: no hardware pre multiply mode  

1'b1: hardware pre multiply mode  

15   RW   0x0  

win0_uv_swap  

Win0 CbCr swap   

1'b0 : CrCb   

1'b1 : CbCr   

14   RW   0x0  

win0_mid_swap  

Win0 Y middle swap   

1'b0 : Y3Y2Y1Y0   

1'b1 : Y3Y1Y2Y0   
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Bit  Attr  Reset Value  Description  

13   RW   0x0  

win0_alpha_swap  

win0 alpha swap  

1'b0 : ARGB  

1'b1 : RGBA  

12   RW   0x0  

win0_rb_swap  

win0 RGB RED and BLUE swap  

1'b0 : RGB   

1'b1 : BGR   

11:10   RW   0x0  

win0_csc_mode  

Win0 YUV2RGB  or RGB2YUV  

Color space conversion(YUV2RGB):   

2'b00 : mpeg   

2'b01 : jpeg   

2'b10 : hd   

2'b11 : mpeg   

Color space conversion(RGB2YUV ):   

2'bx0: BT601  

2'bx1: BT709  

9   RW   0x0  

win0_no_outstanding  

win0 AXI master read outstanding  

1'b0 : enable     

1'b1 : disable   

8   RW   0x0  

win0_interlace_read  

Win0 interlace read mode   

1'b0 : disable   

1'b1 : enable   

7:5   RW   0x2  
win0_ lb_mode  

win0 line buffer mode,calc by driver.  

4   RW   0x0  

win0_fmt_10  

0: yuv 8bit fmt mode  

1: yuv 10bit fmt mode  

3:1   RW   0x0  

win0_data_fmt  

vld_reg  

4'b0000 : ARGB888  

4'b0001 : RGB888  

4'b0010 : RGB565  

4'b0100 : YcbCr420  

4'b0101 : YcbCr422  

4'b0110 : YcbCr444  

4'b1000:  YCrYCb422   

4'b1001:  YCrYCb420  

4'b1010:  CrYCbY422   

4'b1011:  CrYCbY420  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

win0_en  

1'b0 : disable   

1'b1 : enable   

 

 
VOP_WIN0_CTRL1  
Address: Operational Base + offset (0x0034)  

Win0 ctrl register1  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win0_cbr_vsd_mode  

win0 vertical scaler down mode select  

1'b0 : bilinear  

1'b1 : average  

30   RW   0x0  

win0_cbr_vsu_mode  

win0 vertical scaler down mode select  

1'b0 : bilinear  

1'b1 : bicubic  

29:28   RW   0x0  

win0_cbr_hsd_mode  

win0 horizontal scaler down mode select  

2'b00 : bilinear  

2'b01 : bicubic  

2'b10 : average  

27:26   RW   0x0  

win0_cbr_ver_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

25:24   RW   0x0  

win0_cbr_hor_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

23   RW   0x0  

win0_yrgb_vsd_mode  

win0 vertical scaler down mode select  

1'b0 : bilinear  

1'b1 : average  

22   RW   0x0  

win0_yrgb_vsu_mode  

win0 vertical sc aler down mode select  

1'b0 : bilinear  

1'b1 : bicubic  

21:20   RW   0x0  

win0_yrgb_hsd_mode  

win0 horizontal scaler down mode select  

2'b00 : bilinear  

2'b01 : average  
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Bit  Attr  Reset Value  Description  

19:18   RW   0x0  

win0_yrgb_ver_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

17:16   RW   0x0  

win0_yrgb_hor_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

15   RW   0x0  

win0_line_load_mode  

when yuv fmt,  

1'b0: load data by axi trans  

1'b1: load data by lines  

14:12   RW   0x0  
win0_cbr_axi_gather_num  

win0 axi cbr data transfer gather number  

11:8   RW   0x0  
win0_yrgb_axi_gather_num  

win0 axi yrgb data transfer gather number  

7   RW   0x0  
win0_vsd_cbr_gt2  

cbr_src/cbr_dst >= 2  

6   RW   0x0  
win0_vsd_cbr _gt4  

cbr_src/cbr_dst >= 4  

5   RW   0x0  
win0_vsd_yrgb_gt2  

yrgb_src/yrgb_dst >= 2  

4   RW   0x0  
win0_vsd_yrgb_gt4  

yrgb_src/yrgb_dst >= 4  

3:2   RW   0x0  

win0_bic_coe_sel  

2'b00 : PRECISE  

2'b01 : SPLINE  

2'b10 : CATROM  

2'b11 : MITCHELL  

1   RW   0x0  
win0_cbr_axi_gather_en  

win0 axi bus cbr data gather transfer enable  

0   RW   0x0  
win0_yrgb_axi_gather_en  

win0 axi bus yrgb data gather transfer enable  

 
 

VOP_WIN0_COLOR_KEY  
Address: Operational Base + offset (0x0038)  
Win0 color key register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win0_key_en  

Win0 transparency color key enable  

1'b0 : disable;   

1'b1 : enable;   

30:24   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

23:0   RW   0x000000  

win0_key_color  

Win0 key color   

24 bit RGB888  

 

 
VOP_WIN0_VIR  
Address: Operational Base + offset (0x003c)  

Win0 virtual stride   

Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  
win0_vir_stride_uv  

Number of words of Win0 uv Virtual width   

15:0   RW   0x0140  

win0_vir_stride  

Win0 Virtual stride   

Number of  words of Win0 yrgb 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_YRGB_MST  
Address: Operational Base + offset (0x0040)  
Win0 YRG B memory start address   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win0_yrgb_mst  

win0 YRGB frame buffer memory start address   

 

 
VOP_WIN0_CBR_MST  
Address: Operational Base + offset (0x0044)  

Win0 Cbr memory start address   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win0_cbr_mst  

win0 CBR frame buffer memory start address   

 
 
VOP_WIN0_ACT_INFO  

Address: Operational Base + offset (0x0048)  
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_w idth = (win0 horizontial size -1)   
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VOP_WIN0_DSP_INFO  
Address: Operational Base + offset (0x004c)  
Win0 display width/height on panel   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win0_dsp_height  

Win0 displa y window height   

win0_dsp_height = (win0 vertical size -1)  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win0_dsp_width  

Win0 display window width   

win0_dsp_width = (win0 horizontial size -1)   

 

 
VOP_WIN0_DSP_ST  
Address: Operational Base + offset (0x0050)  

Win0 display start point on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win0_dsp_yst  

Win0 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win 0_dsp_xst  

Win0 horizontal start point(x) of the Panel scanning   

 

 
VOP_WIN0_SCL_FACTOR_YRGB  
Address: Operational Base + offset (0x0054)  

Win0 YRGB scaling factor  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

win0_vs_factor_yrgb  

Win0 YRGB vertical scaling factor:   

factor=((LCDC_WIN0_ACT_INFO[31:16])  

       /(LCDC_WIN0_DSP_INFO[31:16]))*2^12  

15:0   RW   0x1000  

win0_hs_factor_yrgb  

Win0 YRGB horizontal scaling factor:   

factor=((LCDC_WIN0_ACT_INFO[15:0])  

       /(LCDC_WIN0_DSP_INFO[15:0 ]))*2^12  

 

 
VOP_WIN0_SCL_FACTOR_CBR  
Address: Operational Base + offset (0x0058)  

Win0 Cbr scaling factor  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

win0_vs_factor_cbr  

Win0 CBR vertical scaling factor:   

YCbCr420:  

factor=((LCDC_WIN0_ACT _INFO[31:16]/ 2)  

       /(LCDC_WIN0_DSP_INFO[31:16] ))*2^12  

YCbCr422,YCbCr444:  

factor=((LCDC_WIN0_ACT_INFO[31:16])  

       /(LCDC_WIN0_DSP_INFO[31:16] ))*2^12  

15:0   RW   0x1000  

win0_hs_factor_cbr  

Win0 CBR horizontal scaling factor:   

YCbCr422,YCbCr 420:   

factor=((LCDC_WIN0_ACT_INFO[15:0]/2)  

       /(LCDC_WIN0_DSP_INFO[15:0]))*2^12  

YCbCr444:   

factor=((LCDC_WIN0_ACT_INFO[15:0])  

       /(LCDC_WIN0_DSP_INFO[15:0]))*2^12  

 

 
VOP_WIN0_SCL_OFFSET  
Address: Operational Base + offset (0x005c)  

Win0 scali ng 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   

(0x 00~0xff)/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_W IN0_SRC_ALPHA_CTRL  

Address: Operational Base + offset (0x0060)  
Win0 alpha source control register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
win0_fading_value  

win0 fading value ,8bits  

23:16   RW   0x00  
win0_src_global_alpha  

 src globa l alpha  

15:9   RO   0x0  reserved   

8:6   RW   0x0  
win0_src_factor_mode  

src factor mode  
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Bit  Attr  Reset Value  Description  

5   RW   0x0  
win0_src_alpha_cal_mode  

src alpha calc mode  

4:3   RW   0x0  
win0_src_blend_mode  

src blend mode  

2   RW   0x0  
win0_src_alpha_mode  

src alpha m ode  

1   RW   0x0  
win0_src_color_mode  

src color mode  

0   RW   0x0  
win0_src_alpha_en  

src alpha en  

 
 

VOP_WIN0_DST_ALPHA_CTRL  
Address: Operational Base + offset (0x0064)  

Win0 alpha destination control register  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8:6   RW   0x0  
win0_dst_factor_mode  

dst factor mode  

5:0   RW   0x00  
win0_dst_m0_reserved  

reserved  

 
 

VOP_WIN0_FADING_CTRL  
Address: Operational Base + offset (0x0068)  
Win0 fading contrl register  

Bit  Attr  Reset Value   Description  

31:25   RO   0x0  reserved   

24   RW   0x0  
layer0_fading_en  

fading enable  

23:16   RW   0x00  
layer0_fading_offset_b  

fading offset blue value  

15:8   RW   0x00  
layer0_fading_offset_g  

fading offset green value  

7:0   RW   0x00  
laye r0_fading_offset_r  

fading offset red value  

 
 
VOP_WIN0_CTRL2  

Address: Operational Base + offset (0x006c)  
Win0 ctrl register2  

Bit  Attr  Reset Value  Description  

31:8   RO   0x0  reserved   

7:4   RW   0x2  
win_rid_win0_cbr  

axi read id of win0 cbr c hannel  

3:0   RW   0x1  
win_rid_win0_yrgb  

axi read id of win0 yrgb channel  
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VOP_WIN1_CTRL0  
Address: Operational Base + offset (0x0070)  
Win1 ctrl register0  

Bit  Attr  Reset Value  Description  

31:30   RW   0x0  

win1_dma_burst_length  

WIN1 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)   

2'b11 : reserved  

29:25   RW   0x1d  
win1_axi_max_outstanding_num  

win1 out standing max num ber  

24   RW   0x0  

win1_axi_max_outstanding_en  

1'b0 : disable   

1'b1 : enable   

23   RO   0x0  reserved   

22   RW   0x0  

win1_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

21   RW   0x0  

win1_x_mir_en  

1'b0 : no x_mirror  

1'b1 : x_mirror  

20   RW   0x0  

win1_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   

19   RW   0x0  

win1_cbr_deflick  

Win1 Cbr deflick mode   

1'b0 : disable   

1'b1 : enable   

18   RW   0x0  

win1_yrgb_deflick  

win1 YRGB deflick mode   

1'b0 : disable   

1'b1 : enable   

17   RW   0x0  
win1_yuyv  

win1_data_fmt[3]  

16   RW   0x0  

win1_hw_pre_mul_en  

1'b0: no hardware pre multiply mode  

1'b1: hardware pre multiply mode  

15   RW   0x0  

win1_uv_swap   

Win1 CbCr swap   

1'b0 : CrCb   

1'b1 : CbCr   
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Bit  Attr  Reset Value  Description  

14   RW   0x0  

win1_mid_swap  

Win1 Y middle 8 -bit swap   

1'b0 : Y3Y2Y1Y0   

1'b1 : Y3Y1Y2Y0   

13   RW   0x0  

win1_alpha_swap  

win1 alpha swap  

1'b0 : ARGB  

1'b1 : RGBA  

12   RW   0x0  

win1_rb_swap  

win1 RGB RED and BLUE swap  

1'b0 : RGB   

1'b1 : BGR   

11:10   RW   0x0  

win1_csc_mode  

Win1 YUV2RGB  or RGB2YUV  

Color space conversion(YUV2RGB):   

2'b00 : mpeg   

2'b01 : jpeg   

2'b10 : hd   

2'b11 : mpeg   

Color space conversion(RGB2YUV):   

2'bx0: BT601  

2'bx1: BT 709  

9   RW   0x0  

win1_no_outstanding  

win1 AXI master read outstanding  

1'b0 : enable     

1'b1 : disable   

8   RW   0x0  

win1_interlace_read  

Win1 interlace read mode   

1'b0 : disable   

1'b1 : enable   

7:5   RW   0x2  
win1_lb_mode  

win1 line buffer mo de,calc by driver.  

4   RW   0x0  

win1_fmt_10  

1'b0: yuv 8bit fmt mode  

1'b1: yuv 10bit fmt mode  

3:1   RW   0x0  

win1_data_fmt  

3'b000 : ARGB888  

3'b001 : RGB888  

3'b010 : RGB565  

3'b100 : YcbCr420  

3'b101 : YcbCr422  

3'b110 : YcbCr444  

0   RW   0x0  

win1_en  

1'b0 : disable   

1'b1 : enable   
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VOP_WIN1_CTRL1  
Address: Operational Base + offset (0x0074)  
Win1 ctrl register1  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win1_cbr_vsd_mode  

win1 vertical scaler down mode select  

1'b0 : bilinear  

1' b1 : average  

30   RW   0x0  

win1_cbr_vsu_mode  

win1 vertical scaler up mode select  

1'b0 : bilinear  

1'b1 : bicubic  

29:28   RW   0x0  

win1_cbr_hsd_mode  

win1 horizontal scaler down mode select  

2'b00 : bilinear  

2'b01 : bicubic  

2'b10 : average  

27:26    RW   0x0  

win1_cbr_ver_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

25:24   RW   0x0  

win1_cbr_hor_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

23   RW   0x0  

win1_yrgb_vsd_ mode  

win1 vertical scaler down mode select  

1'b0 : bilinear  

1'b1 : average  

22   RW   0x0  

win1_yrgb_vsu_mode  

win1 vertical scaler up mode select  

1'b0 : bilinear  

1'b1 : bicubic  

21:20   RW   0x0  

win1_yrgb_hsd_mode  

win1 horizontal scaler down mode select  

2'b00 : bilinear  

2'b01 : average  

19:18   RW   0x0  

win1_yrgb_ver_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  
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Bit  Attr  Reset Value  Description  

17:16   RW   0x0  

win1_yrgb_hor_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale dow n  

2'b11 : no scale  

15   RW   0x0  

win1_line_load_mode  

when yuv fmt,  

1'b0: load data by pixels  

1'b1: load data by lines  

14:12   RW   0x0  
win1_cbr_axi_gather_num  

win1 axi cbr data transfer gather number  

11:8   RW   0x0  
win1_yrgb_axi_gather_num  

win1 axi yrgb data transfer gather number  

7   RW   0x0  
win1_vsd_cbr_gt2  

cbr_src/cbr_dst >= 2  

6   RW   0x0  
win1_vsd_cbr_gt4  

cbr_src/cbr_dst >= 4  

5   RW   0x0  
win1_vsd_yrgb_gt2  

yrgb_src/yrgb_dst >= 2  

4   RW   0x0  
win1_vsd_yrgb_gt4  

yrgb_src/yr gb_dst >= 4  

3:2   RW   0x0  

win1_bic_coe_sel  

2'b00 : PRECISE  

2'b01 : SPLINE  

2'b10 : CATROM  

2'b11 : MITCHELL  

1   RW   0x0  
win1_cbr_axi_gather_en  

win1 cbr axi bus gather enable  

0   RW   0x0  
win1_yrgb_axi_gather_en  

win1 yrgb axi bus gather enabl e  

 
 
VOP_WIN1_COLOR_KEY  

Address: Operational Base + offset (0x0078)  
Win1 color key register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win1_key_en  

Win1 transparency color key enable  

1'b0 : disable;   

1'b1 : enable;   

30:24   RO   0x0  rese rved   

23:0   RW   0x000000  

win1_key_color  

Win1 key color   

24 bit RGB888  

 
 
VOP_WIN1_VIR  
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Address: Operational Base + offset (0x007c)  

win1 virtual stride   

Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  
win1_vir_stride_uv  

Number of words  of Win1 uv Virtual width   

15:0   RW   0x0140  

win1_vir_stride  

Win1 Virtual stride   

Number of words of Win1 yrgb Virtual width   

ARGB888 : win1_vir_width   

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

RGB565 : ceil(win1_vir_width/2)   

YUV : cei l(win1_vir_width/4)   

 
 

VOP_WIN1_YRGB_MST  
Address: Operational Base + offset (0x0080)  
Win1 YRGB memory start address   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win1_yrgb_mst  

win1 YRGB frame buffer memory start address   

 
 
VOP_WIN1 _CBR_MST  

Address: Operational Base + offset (0x0084)  
Win1 Cbr memory start address   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win1_cbr_mst  

win1 CBR frame buffer memory start address   

 
 

VOP_WIN1_ACT_INFO  
Address: Operational Base + offset (0x0088)  
Win1 active window width/height   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x00ef  

win1_act_height  

Win1 active(original) window height   

win_act_height = (win1 vertical size -1)   

15:13   RO   0x 0  reserved   

12:0   RW   0x013f  

win1_act_width  

Win1 active(original) window width   

win_act_width = (win1 horizontial size -1)   

 

 
VOP_WIN1_DSP_INFO  
Address: Operational Base + offset (0x008c)  

Win1 display width/height on panel   

Bit  Attr  Reset Va lue  Description  

31:28   RO   0x0  reserved   
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Bit  Attr  Reset Va lue  Description  

27:16   RW   0x0ef  

win1_dsp_height  

Win1 display window height   

win1_dsp_height = (win1 vertical size -1)  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win1_dsp_width  

Win1 display window width   

win1 _dsp_width = (win1 horizontial size -1)   

 
 
VOP_WIN1_DSP_ST  

Address: Operational Base + offset (0x0090)  
Win1 display start point on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win1_dsp_yst  

Win1 verti cal start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win1_dsp_xst  

Win1 horizontal start point(x) of the Panel scanning   

 
 

VOP_WIN1_SCL_FACTOR_YRGB  
Address: Operational Base + offset (0x0094)  
Win1 YRGB scaling f actor  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

win1_vs_factor_yrgb  

Win1 YRGB vertical scaling factor:   

factor=((LCDC_WIN1_ACT_INFO[31:16])  

       /(LCDC_WIN1_DSP_INFO[31:16]))*2^12  

15:0   RW   0x1000  

win1_hs_factor_yrgb  

Win1 YRGB horizontal scaling factor:   

factor=((LCDC_WIN1_ACT_INFO[15:0])  

       /(LCDC_WIN1_DSP_INFO[15:0]))*2^12  

 
 
VOP_WIN1_SCL_FACTOR_CBR  

Address: Operational Base + offset (0x0098)  
Win1 Cbr scaling factor  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

win1_vs_factor_cbr  

Win1 CBR vertical scaling factor:   

YCbCr420:  

factor=((LCDC_WIN1_ACT_INFO[31:16]/ 2)  

       /(LCDC_WIN1_DSP_INFO[31:16] ))*2^12  

YCbCr422,YCbCr444:  

factor=((LCDC_WIN1_ACT_INFO[31:16])  

       /(LCDC_WIN1_DSP_INFO[31:16] ))*2^ 12  
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Bit  Attr  Reset Value  Description  

15:0   RW   0x1000  

win1_hs_factor_cbr  

Win1 Cbr horizontal scaling factor:   

YCbCr422,YCbCr420:   

factor=((LCDC_WIN1_ACT_INFO[15:0]/2)  

       /(LCDC_WIN1_DSP_INFO[15:0]))*2^12  

YCbCr444:   

factor=((LCDC_WIN1_ACT_INFO[15:0])  

       /(LCDC_WIN1_DSP_I NFO[15:0]))*2^12  

 

 
 

VOP_WIN1_SCL_OFFSET  
Address: Operational Base + offset (0x009c)  

Win1 scaling start point offset   

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

win1_vs_offset_cbr  

Cbr Vertical scaling start point offset   

(0x00~0xff)/0x1 00 = 0~0.99   

23:16   RW   0x00  

win1_vs_offset_yrgb  

Y Vertical scaling start point offset   

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

15:8   RW   0x00  

win1_hs_offset_cbr  

Cbr Horizontal scaling start point offset   

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

7:0   RW   0x00  

wi n1_hs_offset_yrgb  

Y Horizontal scaling start point offset   

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

 

 
VOP_WIN1_SRC_ALPHA_CTRL  
Address: Operational Base + offset (0x00a0)  

Win1 alpha source control register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
win1_fading_value  

fading value,8bit  

23:16   RW   0x00  
win1_src_global_alpha  

 src global alpha  

15:9   RO   0x0  reserved   

8:6   RW   0x0  
win1_src_factor_mode  

src factor mode  

5   RW   0x0  
win1_src_alpha_cal_mode  

src alpha calc mode  

4:3   RW   0x0  
win1_src_blend_mode  

src blend mode  

2   RW   0x0  
win1_src_alpha_mode  

src alpha mode  
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Bit  Attr  Reset Value  Description  

1   RW   0x0  
win1_src_color_mode  

src color mode  

0   RW   0x0  
win1_src_alpha_en  

src alpha en  

 

 
VOP_WIN1_DST_ALPHA_CTRL  
Address: Operational Base + offs et (0x00a4)  

Win1 alpha destination control register  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8:6   RW   0x0  
win1_dst_factor_m0  

dst factor mode  

5:0   RW   0x00  
win1_dsp_m0_reserved  

reserved  

 

 
VOP_WIN1_FADING_CTRL  
Address : Operational Base + offset (0x00a8)  

Win1 fading contrl register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  
win1_fading_en  

fading enable  

23:16   RW   0x00  
win1_fading_offset_b  

fading offset blue value  

15:8   RW   0x00  
win1_fading_offset_g  

fading offset green value  

7:0   RW   0x00  
win1_fading_offset_r  

fading offset red value  

 
 
VOP_WIN1_CTRL2  

Address: Operational Base + offset (0x00ac)  
Win1 ctrl register2  

Bit  Attr  Reset Value  Description  

31:8   RO   0x0  reserved   

7:4   RW   0x4  
win_rid_win1_cbr  

axi read id of win1 cbr channel  

3:0   RW   0x3  
win_rid_win1_yrgb  

axi read id of win1 yrgb channel  

 
 
VOP_WIN2_CTRL0  

Address: Operational Base + offset (0x00b0)  
win2 ctrl register0  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31   RW   0x0  

win2_endian_swap3  

Win2 region3 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

30   RW   0x0  

win2_alpha_swap3  

Win2 region3 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA    

29   RW   0x0  

win2_rb_swap3  

Win2 region3 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

28   RW   0x0  

win2_endian_swap2  

Win2 region2 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

27   RW   0x0  

win2_alpha_swap2  

Win2 region2 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

26   RW   0x0  

win2_rb_swap2  

Win2 region2 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

25   RW   0x0  

win2_endian_swap1  

Win2 region1 8pp palette data Big -endian/ Little -end ian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

24   RW   0x0  

win2_alpha_swap1  

Win2 region1 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

23   RW   0x0  

win2_rb_swap1  

Win2 region1 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

22   RW   0x0  

win2_endian_swap0  

Win2 region0 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

21   RW   0x0  

win2_alpha_swap0  

Win2 region0 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   
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Bit  Attr  Reset Value  Description  

20   RW   0x0  

win2_rb_swap0  

Win2 r egion0 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

19   RO   0x0  reserved   

18:17   RW   0x0  

win2_data_fmt3  

Win2 region 3 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 :  8bpp  

16   RW   0x0  

win2_mst3_en  

win2 master3 ena ble  

1'b0 : disable   

1'b1 : enable   

15   RO   0x0  reserved   

14:13   RW   0x0  

win2_data_fmt2  

Win2 region 2 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 : 8bpp  

12   RW   0x0  

win2_mst2_en  

win2 master2 enable  

1'b0 : disable   

1'b1 : enable   

11   RO   0x0  reserved   

10:9   RW   0x0  

win2_data_fmt1  

Win2 region 1 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 : 8bpp  

8   RW   0x0  

win2_mst1_en  

win2 master1 enable  

1'b0 : disable   

1'b1 : enable   

7   RO   0x0  reserved   

6:5   RW   0x0  

win2_data_fmt0  

Win2 region 0 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 : 8bpp  
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Bit  Attr  Reset Value  Description  

4   RW   0x0  

win2_mst0_en  

win2 master0 enable  

1'b0 : disable   

1'b1 : enable   

3:2   RW   0x0  

win2_csc_mo de  

Win2 RGB2YUV conversion mode  

Color space conversion:   

2'b00: BT601_L  

2'b01: BT709_L  

2'b10: BT601_F  

2'b11: BT2020  

1   RW   0x0  

win2_interlace_read  

Win2 interlace read mode   

1'b0 : disable   

1'b1 : enable   

0   RW   0x0  

win2_en  

1'b0 : disabl e   

1'b1 : enable   

 
 

VOP_WIN2_CTRL1  
Address: Operational Base + offset (0x00b4)  
win2 ctrl register1  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:20   RW   0x5  
win_rid_win2  

axi read id of win2 channel  

19:17   RO   0x0  res erved   

16   RW   0x0  

win2_lut_en  

Win2 LUT ram enable  

1'b0 : disable   

1'b1 : enable   

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

"1"  when Win2 LUT mode enable.   

15   RW   0x0  

win2_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

14   RW   0x0  

win2_no_outstanding  

Win2 AXI master read outstanding     

1'b0 : enable     

1'b1 : disable   

13   RO   0x0  reserved   

12:8   RW   0x1d  
win2_axi_max_outstanding_num  

win2 axi max outstanding number  

7:4   RW   0x0  
win2_axi_gather_num  

win2 axi gather transfer number  
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Bit  Attr  Reset Value  Description  

3:2   RW   0x0  

win2_dma_burst_length  

WIN2 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)   

2'b11  : reserved  

1   RW   0x0  

win2_axi_max_outstanding_en  

1'b0 : disable   

1'b1 : enable   

0   RW   0x0  

win2_axi_gather_en  

1'b0 : disable   

1'b1 : enable   

 
 
VOP_WIN2_VIR0_1  

Address: Operational Base + offset (0x00b8)  
Win2 virtual stride0 and virtaul stride1    

Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  

win2_vir_stride1  

Win2 Virtual stride1  

Number of words of Win2 Virtual1 width   

ARGB888 : win2_vir_width1   

RGB888 : (win2_vir_width1 * 3/4) + (win2_vir_width1 % 3)   

RGB565 : ceil(win2 _vir_width1 / 2)   

8BPP : ceil(win2_vir_width1 / 4)   

4BPP : ceil(win2_vir_width1 / 8)   

2BPP : ceil(win2_vir_width1 / 16)   

1BPP : ceil(win2_vir_width1 / 32)   

15:0   RW   0x0140  

win2_vir_stride0  

Win2 Virtual stride0   

Number of words of Win2 Virtual0 width   

ARGB888 : win2_vir_width0   

RGB888 : (win2_vir_width0 * 3/4) + (win2_vir_width0 % 3)   

RGB565 : ceil(win2_vir_width0 / 2)   

8BPP : ceil(win2_vir_width0 / 4)   

4BPP : ceil(win2_vir_width0 / 8)   

2BPP : ceil(win2_vir_width0 / 16)   

1BPP : ceil(win2_v ir_width0 / 32)   

 

 
VOP_WIN2_VIR2_3  
Address: Operational Base + offset (0x00bc)  

Win2 virtual stride2 and virtaul stride3    

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  

win2_vir_stride3  

Win2 Virtual stride3  

Number of words of Win2 Virtua l3 width   

ARGB888 : win2_vir_width3   

RGB888 : (win2_vir_width3 * 3/4) + (win2_vir_width3 % 3)   

RGB565 : ceil(win2_vir_width3 / 2)   

8BPP : ceil(win2_vir_width3 / 4)   

4BPP : ceil(win2_vir_width3 / 8)   

2BPP : ceil(win2_vir_width3 / 16)   

1BPP : ceil(win 1_vir_width3 / 32)   

15:0   RW   0x0140  

win2_vir_stride2  

Win2 Virtual stride2   

Number of words of Win2 Virtual2 width   

ARGB888 : win2_vir_width2   

RGB888 : (win2_vir_width2 * 3/4) + (win2_vir_width2 % 3)   

RGB565 : ceil(win2_vir_width2 / 2)   

8BPP : c eil(win2_vir_width2 / 4)   

4BPP : ceil(win2_vir_width2 / 8)   

2BPP : ceil(win2_vir_width2 / 16)   

1BPP : ceil(win1_vir_width2 / 32)   

 

 
VOP_WIN2_MST0  
Address: Operational Base + offset (0x00c0)  

Win2 memory start address0   

Bit  Attr  Reset Value  Descri ption  

31:0   RW   0x00000000  

win2_mst0  

Win2 frame buffer memory start address0   

*must be alianed to 8byte address   

 
 

VOP_WIN2_DSP_INFO0  
Address: Operational Base + offset (0x00c4)  
Win2 display width0/height0 on panel  

Bit  Attr  Reset Value  Descr iption  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win2_dsp_height0  

Win2 display window height0  

win2_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win2_dsp_width0  

Win2 display window width0   

win2_dsp_width = size -1  

 
 

VOP_WIN2_DSP_ST0  
Address: Operational Base + offset (0x00c8)  
Win2 display start point0 on panel   
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Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win2_dsp_yst0  

Win2 vertical start point(y) of the Panel scannin g   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win2_dsp_xst0  

Win2 horizontal start point(x) of the Panel scanning   

 
 

VOP_WIN2_COLOR_KEY  
Address: Operational Base + offset (0x00cc)  
Win2 color key register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

win2_key_en  

Win2 transparency color key enable  

1'b0 : disable;   

1'b1 : enable;   

23:0   RW   0x000000  
win2_key_color  

Win2 key color   

 
 

VOP_WIN2_MST1  
Address: Operational Base + offset (0x00d0)  
Win2 mem ory start address1  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win2_mst1  

Win2 frame buffer memory start address1  

*must be alianed to 8byte address   

 

 
VOP_WIN2_DSP_INFO1  
Address: Operational Base + offset (0x00d4)  

Win2 display width 1/height1 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win2_dsp_height1  

Win2 display window height1  

win2_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win2_dsp_width1  

Win2 d isplay window width1  

win2_dsp_width = size -1  

 
 
VOP_WIN2_DSP_ST1  

Address: Operational Base + offset (0x00d8)  
Win2 display start point1 on panel   

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win2_dsp_yst1  

Win2 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win2_dsp_xst1  

Win2 horizontal start point(x) of the Panel scanning   

 
 

VOP_WIN2_SRC_ALPHA_CTRL  
Address: Operational Base + offset (0x00dc)  
Win2 alpha  source control register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
win2_fading_value  

fading value,8bits  

23:16   RW   0x00  
win2_src_global_alpha  

src global alpha  

15:9   RO   0x0  reserved   

8:6   RW   0x0  
win2_src_factor_mode  

src f actor mode  

5   RW   0x0  
win2_src_alpha_cal_mode  

src alpha cal mode  

4:3   RW   0x0  
win2_src_blend_mode  

src blend mode  

2   RW   0x0  
win2_src_alpha_mode  

src alpha mode  

1   RW   0x0  
win2_src_color_mode  

src color mode  

0   RW   0x0  
win2_src_al pha_en  

src alpha en  

 

 
VOP_WIN2_MST2  
Address: Operational Base + offset (0x00e0)  

Win2 memory start address2  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win2_mst2  

Win2 frame buffer memory start address2  

*must be alianed to 8byte add ress   

 
 
VOP_WIN2_DSP_INFO2  

Address: Operational Base + offset (0x00e4)  
 Win2 display width2/height2 on panel  

Bit  Attr  Reset Value  Description  

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

27:16   RW   0x0ef  

win2_dsp_height2  

Win2 display window height2  

win2_ds p_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win2_dsp_width2  

Win2 display window width2  

win2_dsp_width = size -1  

 
 
VOP_WIN2_DSP_ST2  

Address: Operational Base + offset (0x00e8)  
Win2 display start point2 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win2_dsp_yst2  

Win2 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win2_dsp_xst2  

Win2 horizontal start point(x) of the Panel scanning   

 
 

VOP_WIN2_DST_ALPHA_CTRL  
Address: Operational Base + offset (0x00ec)  
Win2 alpha destination control register  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8:6   RW   0x0  
win2_dst_factor_mode  

dst factor mode  

5:0   RW   0x00  
win2_dst_m0_reserved  

reserved  

 
 
VOP_WIN2_MST3  

Address: Operational Base + offset (0x00f0)  
Win2 memory start address3  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win2_mst3  

Win2 frame buffer memory start address3  

*must be a lianed to 8byte address   

 

 
VOP_WIN2_DSP_INFO3  
Address: Operational Base + offset (0x00f4)  

 Win2 display width3/height3 on panel  

Bit  Attr  Reset Value  Description  

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

27:16   RW   0x0ef  

win2_dsp_height3  

Win2 display wind ow height3  

win2_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win2_dsp_width3  

Win2 display window width3  

win2_dsp_width = size -1  

 
 
VOP_WIN2_DSP_ST3  

Address: Operational Base + offset (0x00f8)  
Win2 display start point3 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win2_dsp_yst3  

Win2 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win2_dsp_xst3  

Win2 horizontal start poi nt(x) of the Panel scanning   

 
 

VOP_WIN2_FADING_CTRL  
Address: Operational Base + offset (0x00fc)  
Win2 fading contrl register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

win2_fading_en  

fading enable  

1'b0 : disabl e  

1'b1 : enable  

23:16   RW   0x00  
win2_fading_offset_b  

fading offset blue  

15:8   RW   0x00  
win2_fading_offset_g  

fading offset green  

7:0   RW   0x00  
win2_fading_offset_r  

fading offset red  

 

 
VOP_WIN3_CTRL0  
Address: Operational Base + offset ( 0x0100)  

Win3 ctrl register0  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win3_endian_swap3  

Win3 region3 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   
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Bit  Attr  Reset Value  Description  

30   RW   0x0  

win3_alpha_swap3  

Win3 region3  RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

29   RW   0x0  

win3_rb_swap3  

Win3 region3 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

28   RW   0x0  

win3_endian_swap2  

Win3 region2 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian    

1'b1 : Little -endian   

27   RW   0x0  

win3_alpha_swap2  

Win3 region2 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

26   RW   0x0  

win3_rb_swap2  

Win3 region2 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

25   RW   0x0  

win3_endian_swap1  

Win3 regio n1 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

24   RW   0x0  

win3_alpha_swap1  

Win3 region1 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

23   RW   0x0  

win3_rb_swap1  

Win3 region1 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

22   RW   0x0  

win3_endian_swap0  

Win3 region0 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

21   RW   0x0  

win3_alpha_swap0  

Win3 region0 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RG BA   

20   RW   0x0  

win3_rb_swap0  

Win3 region0 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

19   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

18:17   RW   0x0  

win3_data_fmt3  

Win3 region 3 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 :  8bpp  

16   RW   0x0  

win3_mst3_en  

win3 master3 enable  

1'b0 : disable   

1'b1 : enable   

15   RO   0x0  reserved   

14:13   RW   0x0  

win3_data_fmt2  

Win3 region 2 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 :  8bpp  

12   RW   0x0  

win3_ms t2_en  

win3 master2 enable  

1'b0 : disable   

1'b1 : enable   

11   RO   0x0  reserved   

10:9   RW   0x0  

win3_data_fmt1  

Win3 region 1 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 :  8bpp  

8   RW   0x0  

win3_mst1_en  

win3 master1 e nable  

1'b0 : disable   

1'b1 : enable   

7   RO   0x0  reserved   

6:5   RW   0x0  

win3_data_fmt0  

Win3 region 0 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 :  8bpp  

4   RW   0x0  

win3_mst0_en  

Win3 master0 enable  

1'b0 : disable   

1'b1 : enable   
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Bit  Attr  Reset Value  Description  

3:2   RW   0x0  

win3_csc_mode  

Win3 RGB2YUV conversion mode  

Color space conversion:   

2'b00: BT601_L  

2'b01: BT709_L  

2'b10: BT601_F  

2'b11: BT2020  

1   RW   0x0  

win3_interlace_read  

Win3 interlace read mode   

1'b0 : disable   

1'b1 : e nable   

0   RW   0x0  

win3_en  

1'b0 : disable   

1'b1 : enable   

 
 
VOP_WIN3_CTRL1  

Address: Operational Base + offset (0x0104)  
Win3 ctrl register1  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:20   RW   0x6  
win_rid_win3  

axi re ad id of win3 channel  

19:17   RO   0x0  reserved   

16   RW   0x0  

win3_lut_en  

Win3 LUT ram enable  

1'b0 : disable   

1'b1 : enable   

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

"1"  when Win1 LUT mode enable.   

15   RW   0x0  

win3_y _mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

14   RW   0x0  

win3_no_outstanding  

Win3 AXI master read outstanding     

1'b0 : enable     

1'b1 : disable   

13   RO   0x0  reserved   

12:8   RW   0x1d  
win3_axi_max_outstanding_num  

win3 axi bus max outstand ing number  

7:4   RW   0x0  
win3_axi_gather_num  

win3 axi gather transfer number  
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Bit  Attr  Reset Value  Description  

3:2   RW   0x0  

win3_dma_burst_length  

WIN3 DMA read Burst length   

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

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

2'b 10 : burst4 (burst 6 in rgb888 pack mode)   

2'b11 : reserved  

1   RW   0x0  

win3_axi_max_outstanding_en  

1'b0 : disable   

1'b1 : enable   

0   RW   0x0  

win3_axi_gather_en  

1'b0 : disable   

1'b1 : enable   

 
 
VOP_WIN3_VIR0_1  

Address: Operational Base + o ffset (0x0108)  
Win3 virtual stride0 and virtaul stride1    

Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  

win3_vir_stride1  

Win3 Virtual stride1  

Number of words of Win3 Virtual1 width   

ARGB888 : win3_vir_width1   

RGB888 : (win3_vir_width1 * 3/4) + (win3_vir_width1 % 3)   

RGB565 : ceil(win3_vir_width1 / 2)   

8BPP : ceil(win3_vir_width1 / 4)   

4BPP : ceil(win3_vir_width1 / 8)   

2BPP : ceil(win3_vir_width1 / 16)   

1BPP : ceil(win3_vir_width1 / 32)   

15:0   RW   0x0140  

win3_vir_stride0  

Win3 Vi rtual stride0   

Number of words of Win3 Virtual1 width   

ARGB888 : win3_vir_width1   

RGB888 : (win3_vir_width1 * 3/4) + (win3_vir_width1 % 3)   

RGB565 : ceil(win3_vir_width1 / 2)   

8BPP : ceil(win3_vir_width1 / 4)   

4BPP : ceil(win3_vir_width1 / 8)   

2BPP : ceil(win3_vir_width1 / 16)   

1BPP : ceil(win3_vir_width1 / 32)   

 

 
VOP_WIN3_VIR2_3  
Address: Operational Base + offset (0x010c)  

Win3 virtual stride2 and virtaul stride3    

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  

win3_vir_stride3  

Win 3 Virtual stride3  

Number of words of Win3 Virtual1 width   

ARGB888 : win3_vir_width1   

RGB888 : (win3_vir_width1 * 3/4) + (win3_vir_width1 % 3)   

RGB565 : ceil(win3_vir_width1 / 2)   

8BPP : ceil(win3_vir_width1 / 4)   

4BPP : ceil(win3_vir_width1 / 8)   

2BPP : ceil(win3_vir_width1 / 16)   

1BPP : ceil(win3_vir_width1 / 32)   

15:0   RW   0x0140  

win3_vir_stride2  

Win3 Virtual stride2   

Number of words of Win3 Virtual1 width   

ARGB888 : win3_vir_width1   

RGB888 : (win3_vir_width1 * 3/4) + (win3_vir_width1 % 3 )   

RGB565 : ceil(win3_vir_width1 / 2)   

8BPP : ceil(win3_vir_width1 / 4)   

4BPP : ceil(win3_vir_width1 / 8)   

2BPP : ceil(win3_vir_width1 / 16)   

1BPP : ceil(win3_vir_width1 / 32)   

 

 
VOP_WIN3_MST0  
Address: Operational Base + offset (0x0110)  

Win3 memor y start address0   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win3_mst0  

Win3 frame buffer memory start address0   

*must be alianed to 8byte address   

 
 

VOP_WIN3_DSP_INFO0  
Address: Operational Base + offset (0x0114)  
Win3 display width 0/height0 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win3_dsp_height0  

Win3 display window height0  

win3_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win3_dsp_width0  

Win3 d isplay window width0   

win3_dsp_width = size -1  

 
 

VOP_WIN3_DSP_ST0  
Address: Operational Base + offset (0x0118)  
Win3 display start point0 on panel   
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Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win3_dsp_yst0  

Win3 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win3_dsp_xst0  

Win3 horizontal start point(x) of the Panel scanning   

 
 

VOP_WIN3_COLOR_KEY  
Address: Operational Base + offset (0x011c)  
Win3 color key  register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

win3_key_en  

Win3 transparency color key enable  

1'b0 : disable;   

1'b1 : enable;   

23:0   RW   0x000000  
win3_key_color  

Win3 key color   

 
 

VOP_WIN3_MST1  
Addr ess: Operational Base + offset (0x0120)  
Win3 memory start address1  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win3_mst1  

Win3 frame buffer memory start address1  

*must be alianed to 8byte address   

 

 
VOP_WIN3_DSP_INFO1  
Address: Opera tional Base + offset (0x0124)  

 Win3 display width1/height1 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win3_dsp_height1  

Win3 display window height1  

win3_dsp_height0 = size -1  

15:12   RO   0x0  rese rved   

11:0   RW   0x13f  

win3_dsp_width1  

Win3 display window width1  

win3_dsp_width = size -1  

 
 
VOP_WIN3_DSP_ST1  

Address: Operational Base + offset (0x0128)  
Win3 display start point1 on panel   

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win3_dsp_yst1  

Win3 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win3_dsp_xst1  

Win3 horizontal start point(x) of the Panel scanning   

 
 

VOP_WIN3_SRC_ALPHA_CTRL  
Addre ss: Operational Base + offset (0x012c)  
Win3 alpha source control register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
win3_fading_value  

fading value  

23:16   RW   0x00  
win3_src_global_alpha  

src global alpha  

15:9   RO   0x0  reserved   

8:6   RW   0x0  
win3_src_factor_mode  

src factor mode  

5   RW   0x0  
win3_src_alpha_cal_mode  

src alpha cal mode  

4:3   RW   0x0  
win3_src_blend_mode  

src blend mode  

2   RW   0x0  
win3_src_alpha_mode  

src alpha mode  

1   RW   0x0  
win3_src_color_mode   

src color mode  

0   RW   0x0  
win3_src_alpha_en  

src alpha en  

 

 
VOP_WIN3_MST2  
Address: Operational Base + offset (0x0130)  

Win3 memory start address2  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win3_mst2  

Win3 frame buffer memory s tart address2  

*must be alianed to 8byte address   

 
 
VOP_WIN3_DSP_INFO2  

Address: Operational Base + offset (0x0134)  
 Win3 display width2/height2 on panel  

Bit  Attr  Reset Value  Description  

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

27:16   RW   0x0ef  

win3_dsp_h eight2  

Win3 display window height2  

win3_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win3_dsp_width2  

Win3 display window width2  

win3_dsp_width = size -1  

 
 
VOP_WIN3_DSP_ST2  

Address: Operational Base + offset (0x0138)  
Win3  display start point2 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win3_dsp_yst2  

Win3 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win3_dsp_xst2  

Win3 horizontal start point(x) of the Panel scanning   

 
 

VOP_WIN3_DST_ALPHA_CTRL  
Address: Operational Base + offset (0x013c)  
Win3 alpha destination control register  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8:6   RW   0x0  
win3 _dst_factor_mode  

dst factor mode  

5:0   RW   0x00  
win3_dst_factor_reserved  

reserved  

 
 
VOP_WIN3_MST3  

Address: Operational Base + offset (0x0140)  
Win3 memory start address3  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win3_mst3  

Win 3 frame buffer memory start address3  

*must be alianed to 8byte address   

 

 
VOP_WIN3_DSP_INFO3  
Address: Operational Base + offset (0x0144)  

 Win3 display width3/height3 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 118  

Bit  Attr  Reset Value  Description  

27:16   RW   0x0ef  

win3_dsp_height3  

Win3 display window height3  

win3_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win3_dsp_width3  

Win3 display window width3  

win3_dsp_width = size -1  

 
 
VOP_WIN3_DSP_ST3  

Address: Operational Base + offset (0x0148)  
Win3 display start point3 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win3_dsp_yst3  

Win3 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win3_dsp_xst3  

Win3 horizontal start point(x) of the Panel scanning   

 
 

VOP_WIN3_FADING_CTRL  
Address: Operational Base + offset (0x014c)  
Win3 fading contrl register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

win3_fading_en  

fadfing enable  

1'b0 : disable  

1'b1 : enable  

23:16   RW   0x00  
win3_fading_offset_b  

fading offset blue  

15:8   RW   0x00  
win3_fading_offset_g  

fading offset green  

7:0   RW   0x00  
win3_fading_offset_r  

fading offset red  

 

 
VOP _HWC_CTRL0  
Address: Operational Base + offset (0x0150)  

Hwc ctrl register0  

Bit  Attr  Reset Value  Description  

31:15   RO   0x0  reserved   

14   RW   0x0  

hwc_endian_swap  

hwc 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b 1 : Little -endian   
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Bit  Attr  Reset Value  Description  

13   RW   0x0  

hwc_alpha_swap  

hwc RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

12   RW   0x0  

hwc_rb_swap  

hwc RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

11:10   RW   0x0  

hwc_csc_mode  

hwc RGB2YUV   

Color space conversion:   

2'b00: BT601_L  

2'b01: BT709_L  

2'b10: BT601_F  

2'b11: BT2020  

9   RO   0x0  reserved   

8   RW   0x0  

hwc_interlace_read  

hwc interlace read mode   

1'b0 : disable   

1'b1 : enable   

7   RO   0x0  reserved   

6:5   RW   0x0  

hwc_size  

2'b00 : 32x32  

2'b01  : 64x64  

2'b10 : 96x96  

2'b11 : 128x128  

4   RW   0x0  

hwc_mode  

hwc color mode  

1'b0 : normal color mode   

1'b1 : reversed color mode   

3:1   RW   0x0  

hwc_data_fmt  

3'b000 : ARGB888  

3'b001 : RGB888  

3'b010 : RGB565  

3'b100:  8bpp  

3'b101:  4bpp  

3'b1 10:  2bpp  

3'b111:  1bpp  

0   RW   0x0  

hwc_en  

1'b0 : disable  

1'b1 : enable  

 

 
VOP_HWC_CTRL1  
Address: Operational Base + offset (0x0154)  

Hwc ctrl register1  
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Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:20   RW   0x7  
win_rid _hwc  

axi read id of hwc channel  

19:17   RO   0x0  reserved   

16   RW   0x0  

hwc_lut_en  

1'b0 : disable  

1'b1 : enable  

15   RW   0x0  

hwc_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

14   RW   0x0  

hwc_no_outstanding  

hwc AXI master read outstandin g     

1'b0 : enable     

1'b1 : disable   

13   RW   0x0  

hwc_rgb2yuv_en  

1'b0 : enable     

1'b1 : disable   

12:8   RW   0x1d  
hwc_axi_max_outstanding_num  

hwc axi bus max outstanding number  

7   RO   0x0  reserved   

6:4   RW   0x0  
hwc_axi_gather_num  

hwc axi gather transfer number  

3:2   RW   0x0  

hwc_dma_burst_length  

HWC 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)   

2'b11 : re served  

1   RW   0x0  

hwc_axi_max_outstanding_en  

1'b0 : disable   

1'b1 : enable   

0   RW   0x0  

hwc_axi_gather_en  

1'b0 : disable  

1'b1 : enable  

 
 

VOP_HWC_MST  
Address: Operational Base + offset (0x0158)  
Hwc memory start address  

Bit  Attr  Reset Val ue  Description  

31:0   RW   0x00000000  
hwc_mst  

HWC data memory start address   

 
 
VOP_HWC_DSP_ST  

Address: Operational Base + offset (0x015c)  
Hwc display start point on panel   
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Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
hwc_dsp_yst  

HWC vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
hwc_dsp_xst  

HWC horizontal start point(x) of the Panel scanning   

 
 

VOP_HWC_SRC_ALPHA_CTRL  
Address: Operational Base + off set (0x0160)  
Hwc alpha source control register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
hwc_fading_value  

fading value  

23:16   RW   0x00  
hwc_src_global_alpha  

 src global alpha  

15:9   RO   0x0  reserved   

8:6   RW   0x0  
hwc_src_fac tor_mode  

src factor mode  

5   RW   0x0  
hwc_src_alpha_cal_mode  

src alpha calc mode  

4:3   RW   0x0  
hwc_src_blend_mode  

src blend mode  

2   RW   0x0  
hwc_src_alpha_mode  

src alpha mode  

1   RW   0x0  
hwc_src_color_mode  

src color mode  

0   RW   0x0  
hwc_src_alpha_en  

src alpha enable   

 

 
VOP_HWC_DST_ALPHA_CTRL  
Address: Operational Base + offset (0x0164)  

Hwc alpha destination control register  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8:6   RW   0x0  
hwc_dst_factor_mode  

dst factor mode  

5:0   RW   0x00  
hwc_dst_m0_reserved  

reserved  

 

 
VOP_HWC_FADING_CTRL  
Address: Operational Base + offset (0x0168)  

Hwc fading contrl register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

24   RW   0x0  

hwc_fading_e n  

1'b0 : disable  

1'b1 : enable  

23:16   RW   0x00  
hwc_fading_offset_b  

fading offset blue  

15:8   RW   0x00  
hwc_fading_offset_g  

fading offset green  

7:0   RW   0x00  
hwc_fading_offset_r  

fading offset red  

 
 

VOP_HWC_RESERVED1  
Address: Operational  Base + offset (0x016c)  
Hwc reserved  

Bit  Attr  Reset Value  Description  

31:0   RO   0x0  reserved   

 

 
VOP_POST_DSP_HACT_INFO  
Address: Operational Base + offset (0x0170)  

Post scaler down horizontal start and end  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
dsp_hact_st_post  

Panel display scanning horizontal active start point   

15:13   RO   0x0  reserved   

12:0   RW   0x014a  
dsp_hact_end_post  

Panel display scanning horizontal active end point   

 
 
VOP_ POST_DSP_VACT_INFO  

Address: Operational Base + offset (0x0174)  
Panel active horizontal scanning start point and end point   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
dsp_vact_st_post  

Panel display scanning horizontal active start point   

15:13   RO   0x0  reserved   

12:0   RW   0x00fa  
dsp_vact_end_post  

Panel display scanning horizontal active end point   

 
 
VOP_POST_SCL_FACTOR_YRGB  

Address: Operational Base + offset (0x0178)  
Post yrgb scaling factor  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

post_vs_factor_yrgb  

post YRGB vertical scaling factor:   

factor=((src_height[31:16])  

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

15:0   RW   0x1000  

post_hs_factor_yrgb  

Post YRGB horizontal scaling facto r:   

factor=((src_width[15:0])  

       /(dst_width[15:0]))*2^12  

 

 
VOP_POST_RESERVED  
Address: Operational Base + offset (0x017c)  

Post reserved  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   

2   RW   0x0  
Field0000 Abstract  

Field000 0 Description  

1:0   RO   0x0  reserved   

 

 
VOP_POST_SCL_CTRL  
Address: Operational Base + offset (0x0180)  

Post scaling start point offset   

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  

post_ver_sd_en  

1'b0 : post ver  scl down disable  

1'b1 : post ver scl down enable   

0   RW   0x0  

post_hor_sd_en  

1'b0 : post hor scl down disable  

1'b1 : post hor scl down enable   

 

 
VOP_POST_DSP_VACT_INFO_F1  
Address: Operational Base + offset (0x0184)  

Panel active horizontal scann ing start point and end point F1  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
dsp_vact_st_post  

Panel display scanning horizontal active start point   

15:13   RO   0x0  reserved   

12:0   RW   0x00fa  
dsp_vact_ end_post  

Panel display scanning horizontal active end point   

 
 
VOP_DSP_HTOTAL_HS_END  

Address: Operational Base + offset (0x0188)  
Panel scanning horizontal width and hsync pulse end point   

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserv ed   

28:16   RW   0x014a  
dsp_htotal  

Panel display scanning horizontal period  

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
dsp_hs_end  

Panel display scanning hsync pulse width  

 
 

VOP_DSP_HACT_ST_END  
Address: Operational Base + offset (0x018c)  
Panel active horizontal scanning start point and end point   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
dsp_hact_st  

Panel display scanning horizontal active start point   

15:13   RO   0x0  reserved   

12:0   RW   0x014a  
dsp_hact_end  

Panel display scanning horizontal active end point   

 
 

VOP_DSP_VTOTAL_VS_END  
Address: Operational Base + offset (0x0190)  
Panel scanning vertical height and vsync pulse end point   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x00fa  
dsp_vtotal  

Panel display scanning vertical period.  

15   RW   0x0  

sw_dsp_vtotal_imd  

dsp vtotal number valid immediately enable.  

1'b0 : valid after frame start  

1'b1 : valid immediately  

14:13   RO   0x0  rese rved   

12:0   RW   0x000a  
dsp_vs_end  

Panel display scanning vsync pulse width  

 
 
VOP_DSP_VACT_ST_END  

Address: Operational Base + offset (0x0194)  
Panel active vertical scanning start point and end point   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
dsp_vact_st  

Panel display scanning vertical active start point   

15:13   RO   0x0  reserved   

12:0   RW   0x00fa  
dsp_vact_end  

Panel display scanning vertical active end point   
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VOP_DSP_VS_ST_END_F1  

Addres s: Operational Base + offset (0x0198)  
Vertical scanning start point and vsync pulse end point of even filed in interlace mode   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x0000  

dsp_vs_st_f1  

Panel display scanning v ertical vsync start point of 2nd field 

(interlace display mode)   

15:13   RO   0x0  reserved   

12:0   RW   0x0000  

dsp_vs_end_f1  

Panel display scanning vertical vsync end point of 2nd 

field(interlace display mode)   

 
 

VOP_DSP_VACT_ST_END_F1  
Address: O perational Base + offset (0x019c)  
Vertical scanning active start point and end point of even filed in interlace mode   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x0000  

dsp_vact_st_f1  

Panel display scanning vertical  active start point of 2nd field 

(interlace display mode)   

15:13   RO   0x0  reserved   

12:0   RW   0x0000  

dsp_vact_end_f1  

Panel display scanning vertical active end point of 2nd field 

(interlace display mode)   

 
 

VOP_PWM_CTRL  
Address: Operational B ase + offset (0x01a0)  
PWM Control Register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

rpt  

Repeat Counter  

This field defines the repeated effective periods of output waveform 

in one -shot mode. The value N means N+1 repeated effective 

perio ds.  

23:16   RW   0x00  

scale  

Scale Factor  

This fields defines the scale factor applied to prescaled clock. The 

value N means the clock is divided by 2*N. If N is 0, it means that 

the clock is divided by 512(2*256).   

15   RO   0x0  reserved   

14:12   RW   0x2  

prescale  

Prescale Factor  

This field defines the prescale factor applied to input clock. The 

value N means that the input clock is divided by 2^N.  

11:10   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

9   RW   0x0  

clk_sel  

Clock Source Select  

1'b0: non -scaled cloc k is selected as PWM clock source. It means 

that the prescale clock is directly used as the PWM clock source  

1'b1: scaled clock is selected as PWM clock source   

8   RW   0x0  

lp_en  

Low Power Mode Enable  

1'b0: disabled  

1'b1: enabled  

When PWM channel is inactive state and Low Power Mode is 

enabled, the path to PWM Clock prescale module is blocked to 

reduce power consumption.    

7:6   RO   0x0  reserved   

5   RW   0x0  

output_mode  

PWM Output mode  

1'b0: left aligned mode  

1'b1: center aligned mode  

4   RW   0x0  

inactive_pol  

Inactive State Output Polarity  

This defines the output waveform polarity when PWM channel is in 

inactive state. The inactive state means that PWM finishes the 

complete waveform in one -shot mode or PWM channel is disabled.    

1' b0: negative  

1'b1: positive  

3   RW   0x1  

duty_pol  

Duty Cycle Output Polarity   

This defines the polarity for duty cycle. PWM starts the output 

waveform with duty cycle.  

1'b0: negative  

1'b1: positive  

2:1   RW   0x1  

pwm_mode  

PWM Operation Mode  

2' b00: One shot mode.  PWM produces the waveform within the 

repeated times defined by PWMx_CTRL_rpt .  

2'b01: Continuous mode. PWM produces the waveform 

continuously  

2'b10: Capture mode. PWM measures the cycles of high/low 

polarity of input waveform.  

2'b11 : reserved  

0   RW   0x0  

pwm_en  

PWM channel enable  

1'b0: disabled  

1'b1: enabled. If the PWM is worked the one -shot mode, this bit will 

be cleared at the  end of operation  
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VOP_PWM_PERIOD_HPR  

Address: Operational Base + offset (0x01a4)  
PWM Period Register/High Polarity Capture Register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

pwm_period  

Output Waveform Period/Input Waveform High Polarity Cycle  

If PWM is operated at the continuous mode or one -shot mode, this 

value defines the  period of the output waveform. Note that, if the 

PWM is operated at the center -aligned mode, the period should be 

an even one, and therefore only the bit [31:1] is taken into account 

and bit [0] always considered as 0.   

If PWM is operated at the capture mode, this value indicates the 

effective high polarity cycles of input waveform. This value is based 

on the PWM clock.   

The value ranges from 0 to (2^32 -1).  

 

 
VOP_PWM_DUTY_LPR  
Address: Operational Base + offset (0x01a8)  

PWM Duty Register/Low Polarity Capture Register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

pwm_duty  

Output Waveform Duty Cycle/Input Waveform Low Polarity Cycle  

If PWM is operated at the continuous mode or one -shot mode, this 

value defines the duty cycle of the out put waveform. The PWM 

starts the output waveform with duty cycle. Note that, if the PWM is 

operated at the center -aligned mode, the period should be an even 

one, and therefore only the [31:1] is taken into account.   

If PWM is operated at the capture mode,  this value indicates the 

effective low polarity cycles of input waveform.   

This value is based on the PWM clock. The value ranges from 0 to 

(2^32 -1).  

 
 
VOP_PWM_CNT  

Address: Operational Base + offset (0x01ac)  
PWM Counter Register  

Bit  Attr  Reset Val ue  Description  

31:0   RO   0x00000000  

pwm_cnt  

Timer Counter  

The 32 -bit indicates current value of PWM Channel 0 counter. The 

counter runs at the rate of PWM clock.  

The value ranges from 0 to (2^32 -1).  

 
 

VOP_BCSH_COLOR_BAR  
Address: Operational Bas e + offset (0x01b0)  
Color bar config register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
color_bar_v  

v color value  

23:16   RW   0x00  
color_bar_u  

u color value  

15:8   RW   0x00  
color_bar_y  

y color value  

7:1   RO   0x0  reserved   

0   RW   0x0  

bcsh_en  

1'b0 : bcsh bypass  

1'b1 : bcsh enable  

 
 

VOP_BCSH_BCS  
Address: Operational Base + offset (0x01b4)  

Brightness contrast saturation*contrast config register  

Bit  Attr  Reset Value  Description  

31:30   RW   0x3  

out_mode  

video o ut mode config register  

2'b00 : black  

2'b01 : blue  

2'b10 : color bar  

2'b11 : normal video  

29:20   RW   0x100  
sat_con  

Saturation*Contrast*256 : 0,1.992*1.992  

19:17   RO   0x0  reserved   

16:8   RW   0x100  
contrast  

Contrast*256 : 0,1.992  

7:0   RW   0x00  
brightness  

Brightness : -32,31  

 
 
VOP_BCSH_H  

Address: Operational Base + offset (0x01b8)  
Sin hue and cos hue config register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24:16   RW   0x100  
cos_hue  

cos hue value  

15:9   RO   0x0  reserved   

8:0   RW   0x000  
sin_hue  

sin hue value  

 
 
VOP_BCSH_CTRL  

Address: Operational Base + offset (0x01bc)  
BCSH contrl register  

Bit  Attr  Reset Value  Description  

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

6   RW   0x0  

bcsh_r2y_csc_mode  

Color space conversion:   

1'b0: BT601  

1'b1: BT709  

5   RO   0x0  reserved   

4   RW   0x0  

bcsh_r2y_en  

1'b0:bypass      

1'b1:enable  

3:2   RW   0x0  

bcsh_y2r_csc_mode  

Color space conversion(YUV2RGB):   

2'b00/01 : mpeg   

2'b10    : jpeg   

2'b11    : hd   

1   RO   0x0  reserved   

0   RW   0x0  

bcsh_y2r_en  

1'b0:bypass      

1'b1:enable  

 

 
VOP_CABC_CTRL0  
Address: Operational Base + offset (0x01c0)  

Content Adaptive Backlight Control register0  

Bit  Attr  Reset Value  Description  

31:27   RO   0x0  rese rved   

26:4   RW   0x0ed800  
cabc_calc_pixel_num  

cabc calc pixel numbers = x % * cabc_total_num    

3:2   RW   0x0  

pwm_config_mode  

2'b00 : last frame pwm value  

2'b01 : cur frame pwm value  

2'b1x : stage by stage   

1   RW   0x0  
cabc_handle_en  

cabc c ontrol pwm   

0   RW   0x0  

cabc_en  

1'b0 : cabc disable  

1'b1 : cabc enable  

 
 

VOP_CABC_CTRL1  
Address: Operational Base + offset (0x01c4)  
Content Adaptive Backlight Control register1  

Bit  Attr  Reset Value  Description  

31:27   RO   0x0  reserved   

26:4   RW   0x0fa000  
cabc_total_num  

cabc totala numbers = h_vd * v_vd  

3:1   RO   0x0  reserved   

0   RW   0x0  
cabc_lut_en  

cabc pwm lut enable  
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VOP_CABC_CTRL2  
Address: Operational Base + offset (0x01c8)  

Content Adaptive Backlight Control registe r2  

Bit  Attr  Reset Value  Description  

31:20   RO   0x0  reserved   

19   RW   0x0  

cabc_stage_up_mode  

1'b0: mul mode  

1'b1: add mode  

18:17   RO   0x0  reserved   

16:8   RW   0x110  

cabc_stage_up  

when mul mode ,scale stage up (1~1.5 * 256).  

when a dd mode ,scale stage up (0x00~0xff).  

7:0   RW   0xf0  

cabc_stage_down  

when mul mode ,scale stage down (0.667~1 * 256).  

when add mode ,scale stage down (0x00~0xff).  

 
 

VOP_CABC_CTRL3  
Address: Operational Base + offset (0x01cc)  
Content Adaptive Backli ght Control register3  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8   RW   0x0  
cabc_global_dn_limit_en  

cabc global scale down limit enable.  

7:0   RW   0x00  
cabc_global_dn  

cabc global scale down value.  

 
 
VOP_CABC_GAUSS_LINE0_ 0  

Address: Operational Base + offset (0x01d0)  
CABC gauss line config register00  

Bit  Attr  Reset Value  Description  

31:24   RW   0x15  
t_line0_3  

gauss parameter t_line0_3  

23:16   RW   0x11  
t_line0_2  

gauss parameter t_line0_2  

15:8   RW   0x09  
t_line0_1  

gauss parameter t_line0_1  

7:0   RW   0x03  
t_line0_0  

gauss parameter t_line0_0  

 
 

VOP_CABC_GAUSS_LINE0_1  
Address: Operational Base + offset (0x01d4)  
CABC gauss line config register01  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

23:16   RW   0x03  
t_line0_6  

gauss parameter t_line0_6  

15:8   RW   0x09  
t_line0_5  

gauss parameter t_line0_5  

7:0   RW   0x11  
t_line0_4  

gauss parameter t_line0_4  

 
 
VOP_CABC_GAUSS_LINE1_0  

Address: Operational Base + offset (0x01d8)  
CABC gauss line config register10  

Bit  Attr  Reset Value  Description  

31:24   RW   0x1a  
t_line1_3  

gauss parameter t_line1_3  

23:16   RW   0x15  
t_line1_2  

gauss parameter t_line1_2  

15:8   RW   0x0b  
t_line1_1  

gauss parameter t_line1_1  

7:0   RW   0x04  
t_line1_0  

gauss parameter t_line1_0  

 
 

VOP_CABC_GAUSS_LINE1_1  
Address: Operational Base + offset (0x01dc)  
CABC gauss line config register11  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x04  
t_line1_6  

gauss pa rameter t_line1_6  

15:8   RW   0x0b  
t_line1_5  

gauss parameter t_line1_5  

7:0   RW   0x15  
t_line1_4  

gauss parameter t_line1_4  

 
 

VOP_CABC_GAUSS_LINE2_0  
Address: Operational Base + offset (0x01e0)  
CABC gauss line config register20  

Bit  Attr  Reset Value  Description  

31:24   RW   0x15  
t_line2_3  

gauss parameter t_line2_3  

23:16   RW   0x11  
t_line2_2  

gauss parameter t_line2_2  

15:8   RW   0x09  
t_line2_1  

gauss parameter t_line2_1  

7:0   RW   0x03  
t_line2_0  

gauss parameter t_line2_0  
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VOP_ CABC_GAUSS_LINE2_1  
Address: Operational Base + offset (0x01e4)  
CABC gauss line config register21  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x03  
t_line2_6  

gauss parameter t_line2_6  

15:8   RW   0x09  
t_line2_5  

gauss parameter t_line2_5  

7:0   RW   0x11  
t_line2_4  

gauss parameter t_line2_4  

 

 
VOP_FRC_LOWER01_0  
Address: Operational Base + offset (0x01e8)  

FRC lookup table config register010  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1284  
lower01_frm 1  

frc parameter lowerbit = 2'b01,frm1  

15:0   RW   0x4821  
lower01_frm0  

frc parameter lowerbit = 2'b01,frm0  

 
 

VOP_FRC_LOWER01_1  
Address: Operational Base + offset (0x01ec)  
FRC lookup table config register011  

Bit  Attr  Reset Value  Description  

31 :16   RW   0x2148  
lower01_frm3  

frc parameter lowerbit = 2'b01,frm3  

15:0   RW   0x8412  
lower01_frm2  

frc parameter lowerbit = 2'b01,frm2  

 
 
VOP_FRC_LOWER10_0  

Address: Operational Base + offset (0x01f0)  
FRC lookup table config register100  

Bit  Attr  Reset Value  Description  

31:16   RW   0xa55a  
lower10_frm1  

frc parameter lowerbit = 2'b10,frm1  

15:0   RW   0x9696  
lower10_frm0  

frc parameter lowerbit = 2'b10,frm0  

 

 
VOP_FRC_LOWER10_1  
Address: Operational Base + offset (0x01f4)  

FRC lookup table config register101  

Bit  Attr  Reset Value  Description  

31:16   RW   0x5aa5  
lower10_frm3  

frc parameter lowerbit = 2'b10,frm3  
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Bit  Attr  Reset Value  Description  

15:0   RW   0x6969  
lower10_frm2  

frc parameter lowerbit = 2'b10,frm2  

 

 
VOP_FRC_LOWER11_0  
Address: Operational Base + offs et (0x01f8)  

FRC lookup table config register110  

Bit  Attr  Reset Value  Description  

31:16   RW   0xdeb7  
lower11_frm1  

frc parameter lowerbit = 2'b11,frm1  

15:0   RW   0x7bed  
lower11_frm0  

frc parameter lowerbit = 2'b11,frm0  

 
 

VOP_FRC_LOWER11_1  
Address: Operational Base + offset (0x01fc)  
FRC lookup table config register111  

Bit  Attr  Reset Value  Description  

31:16   RW   0xed7b  
lower11_frm3  

frc parameter lowerbit = 2'b11,frm3  

15:0   RW   0xb7de  
lower11_frm2  

frc parameter lowerbit = 2'b11, frm2  

 
 
VOP_AFBCD0_CTRL  

Address: Operational Base + offset (0x0200)  
AFBCD0 control register  

Bit  Attr  Reset Value  Description  

31:22   RO   0x0  reserved   

21   RW   0x0  
afbcd_hreg_block_split  

 

20:16   RW   0x00  
afbcd_hreg_pixel_packing_fmt  

 

15:12   RW   0x0  
fbdc_rid  

 

11:10   RO   0x0  reserved   

9   RW   0x0  
vop_fbdc_axi_max_outstanding_en  

 

8:4   RW   0x00  
vop_fbdc_axi_max_outstanding_num  

 

3   RW   0x0  
fbdc_rstn  

 

2:1   RW   0x0  

vop_fbdc_win_sel  

seleclt fbdc to layer 2'bxx  

 

0   RW   0x0  

vop_fbdc_en  

1'b0 : disable   

1'b1 : enable   



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 134  

 

 
VOP_AFBCD0_HDR_PTR  
Address: Operational Base + offset (0x0204)  

AFBCD0 memory start address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
afbcd_hreg_hdr_ptr  

 

 
 

VOP_AFBCD0_PIC_ SIZE  
Address: Operational Base + offset (0x0208)  
AFBCD0 pic size  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
afbcd_hreg_pic_height  

 

15:0   RW   0x0000  
afbcd_hreg_pic_width  

 

 
 
VOP_AFBCD0_STATUS  

Address: Operational Base + offset (0x0 20c)  
AFBCD0 status  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   

2   RW   0x0  
afbcd_hreg_axi_rresp  

 

1   RW   0x0  
afbcd_hreg_dec_resp  

 

0   RW   0x0  
afbcd_hreg_idle_n  

 

 
 
VOP_INTR_EN0  

Address: Operational Base + offset (0x0280 )  
Interrupt enable register  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

write_mask  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15   RW   0x0  

intr_en_dma_finish   

1'b0: disable  

1'b1: enable  

14   RW   0x0  

intr_en_mmu  

1'b0: disable  

1'b1: enable  

13   RW   0x0  

intr_en_dsp_hold_valid  

display hold valid interrupt enable  

1'b0: disable  

1'b1: enable  
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Bit  Attr  Reset Value  Description  

12   RW   0x0  

intr_en_fs_field  

field interrupt enable  

1'b 0: disable  

1'b1: enable  

11   RW   0x0  

intr_en_post_buf_empty  

post buffer empty interrupt enable  

1'b0: disable  

1'b1: enable  

10   RW   0x0  

intr_en_hwc_empty  

hwc data empty interrupt enable  

1'b0: disable  

1'b1: enable  

9   RW   0x0  

intr_en_win3_ empty  

win3 data empty interrupt enable  

1'b0: disable  

1'b1: enable  

8   RW   0x0  

intr_en_win2_empty  

win2 data empty interrupt enable  

1'b0: disable  

1'b1: enable  

7   RW   0x0  

intr_en_win1_empty  

win1 data empty interrupt enable  

1'b0: disable  

1'b1 : enable  

6   RW   0x0  

intr_en_win0_empty  

win0 data empty interrupt enable  

1'b0: disable  

1'b1: enable  

5   RW   0x0  

intr_en_bus_error  

Bus error Interrupt enable  

1'b0: disable  

1'b1: enable  

4   RW   0x0  

intr_en_line_flag1  

Line flag 1 Interrupt enable  

1'b0: disable  

1'b1: enable  

3   RW   0x0  

intr_en_line_flag0  

Line flag 0 Interrupt enable  

1'b0: disable  

1'b1: enable  

2   RW   0x0  

intr_en_addr_same  

memory start addr same interruption enable   

1'b0: disable  

1'b1: enable  
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Bit  Attr  Reset Value  Description  

1   RW   0x0  

in tr_en_fs_new  

Frame new start interrupt enable  

1'b0: disable  

1'b1: enable  

0   RW   0x0  

intr_en_fs  

Frame start interrupt enable  

1'b0: disable  

1'b1: enable  

 

 
VOP_INTR_CLEAR0  
Address: Operational Base + offset (0x0284)  

Interrupt clear register  

Bi t  Attr  Reset Value  Description  

31:16   RW   0x0000  

write_mask  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15   RW   0x0  
int_clr_dma_finish  

 dma finish interrupt clear(Au to clear)   

14   RW   0x0  
int_clr_mmu  

 mmu interrupt clear(Auto clear)   

13   
W1

C   
0x0  

int_clr_dsp_hold_valid  

display hold valid interrupt clear(Auto clear)   

12   
W1

C   
0x0  

int_clr_fs_field  

field start interrupt clear(Auto clear)   

Field start i nterrupt clear (Auto clear)   

11   
W1

C   
0x0  

int_clr_post_buf_empty  

post buffer empty interrupt clear(Auto clear)   

10   
W1

C   
0x0  

int_clr_hwc_empty  

hwc data empty interrupt clear(Auto clear)   

9   
W1

C   
0x0  

int_clr_win3_empty  

win3 data empty inte rrupt clear(Auto clear)   

8   
W1

C   
0x0  

int_clr_win2_empty  

win2 data empty interrupt clear(Auto clear)    

7   
W1

C   
0x0  

int_clr_win1_empty  

win1 data empty interrupt clear(Auto clear)   

6   
W1

C   
0x0  

int_clr_win0_empty  

win0 data empty interrupt cle ar(Auto clear)   

5   
W1

C   
0x0  

int_clr_bus_error  

Bus error Interrupt clear(Auto clear)   

4   
W1

C   
0x0  

int_clr_line_flag1  

Line flag 1 Interrupt clear(Auto clear)   

3   
W1

C   
0x0  

int_clr_line_flag0  

Line flag 0 Interrupt clear(Auto clear)   

2   
W1

C   
0x0  

int_clr_addr_same  

memory start addr same interruption clear(Auto clear)   
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Bi t  Attr  Reset Value  Description  

1   
W1

C   
0x0  

int_clr_fs_new  

Frame new start interrupt clear (Auto clear)   

0   
W1

C   
0x0  

int_clr_fs  

Frame start interrupt clear (Auto clear)   

 

 
VOP_INTR_STATUS0  
Address: Operational Base + offset (0x0288)  

interrupt  status  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15   RW   0x0  
int_status_dma_finish  

dma finish interrupt status  

14   RW   0x0  
int_status_mmu  

mmu interrupt status  

13   RO   0x0  
int_status_dsp_hold_valid  

display hold valid interrupt status   

12   RO   0x0  
int_status_fs_field  

Field start  interrupt status  

11   RO   0x0  
int_status_post_buf_empty  

post buffer empty interrupt status   

10   RO   0x0  
int_status_hwc_e mpty  

hwc data empty interrupt status   

9   RO   0x0  
int_status_win3_empty  

win3 data empty interrupt status   

8   RO   0x0  
int_status_win2_empty  

win2 data empty interrupt status   

7   RO   0x0  
int_status_win1_empty  

win1 data empty interrupt status    

6   RO   0x0  
int_status_win0_empty  

win0 data empty interrupt status   

5   RO   0x0  
int_status_bus_error  

Bus error Interrupt status  

4   RO   0x0  
int_status_line_flag1  

Line flag 1 Interrupt status   

3   RO   0x0  
int_status_line_flag0  

Line fla g 0 Interrupt status   

2   RW   0x0  
int_status_addr_same  

memory start addr same interruption status  

1   RO   0x0  

int_status_fs_new  

Frame start  interrupt status(when memory start addr are 

same,no interruption)  

0   RO   0x0  
int_status_fs  

Frame st art interrupt status  
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VOP_INTR_RAW_STATUS0  

Address: Operational Base + offset (0x028c)  
raw interrupt status  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15   RO   0x0  
int_raw_status_dma_finish  

dma finish interrupt raw status   

14   RO   0x0  
int_raw_status_mmu  

mmu interrupt raw status   

13   RO   0x0  
int_raw_status_dsp_hold_valid  

display hold valid interrupt raw status   

12   RO   0x0  
int_raw_status_fs_field  

Field start raw interrupt status  

11   RO   0x0  
int_raw_sta tus_post_buf_empty  

post buffer empty interrupt raw status   

10   RO   0x0  
int_raw_status_hwc_empty  

hwc data empty interrupt raw status   

9   RO   0x0  
int_raw_status_win3_empty  

win3 data empty interrupt raw status   

8   RO   0x0  
int_raw_status_win2 _empty  

win2 data empty interrupt raw status   

7   RO   0x0  
int_raw_status_win1_empty  

win1 data empty interrupt raw status   

6   RO   0x0  
int_raw_status_win0_empty  

win0 data empty interrupt raw status   

5   RO   0x0  
int_raw_status_bus_error  

Bus er ror Interrupt raw status  

4   RO   0x0  
int_raw_status_line_frag1  

Line flag 1 Interrupt raw status   

3   RO   0x0  
int_raw_status_line_frag0  

Line flag 0 Interrupt raw status   

2   RO   0x0  
int_raw_status_addr_same  

memory start addr same interruption  raw status  

1   RO   0x0  

int_raw_status_fs_new  

Frame start  interrupt raw status(when memory start addr are 

same)  

0   RO   0x0  

int_raw_status_fs  

Frame start raw interrupt status  

Frame start raw interrupt status  

 
 

VOP_INTR_EN1  
Address: Operation al Base + offset (0x0290)  

Interrupt enable register  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
write_mask  
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Bit  Attr  Reset Value  Description  

15   RW   0x0  
int_en_vfp  

 

14   RW   0x0  

int_en_wb_finish  

1'b0: disable  

1'b1: enable  

13   RW   0x0  

int_en_wb_uv_fifo_full   

1'b0: disable  

1'b1: enable  

12   RW   0x0  

int_en_wb_yrgb_fifo_full  

1'b0: disable  

1'b1: enable  

11   RW   0x0  

int_en_afbcd3_hreg_axi_rresp  

1'b0: disable  

1'b1: enable  

10   RW   0x0  

int_en_afbcd3_hreg_dec_resp  

1'b0: disable  

1'b1: enable  

9   RW   0x0  

int_en_afbcd2_hreg_axi_rresp  

1'b0: disable  

1'b1: enable  

8   RW   0x0  

int_en_afbcd2_hreg_dec_resp  

1'b0: disable  

1'b1: enable  

7   RW   0x0  

int_en_afbcd1_hreg_axi_rresp  

1'b0: disable  

1'b1: enable  

6   RW   0x0  

int_en_afbcd1_hreg_dec_re sp  

1'b0: disable  

1'b1: enable  

5   RW   0x0  

int_en_afbcd0_hreg_axi_rresp  

1'b0: disable  

1'b1: enable  

4   RW   0x0  

int_en_afbcd0_hreg_dec_resp  

1'b0: disable  

1'b1: enable  

3   RW   0x0  

int_en_fbcd3  

1'b0: disable  

1'b1: enable  

2   RW   0x0  

int _en_fbcd2  

1'b0: disable  

1'b1: enable  

1   RW   0x0  

int_en_fbcd1  

1'b0: disable  

1'b1: enable  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

int_en_fbcd0  

1'b0: disable  

1'b1: enable  

 

 
VOP_INTR_CLEAR1  
Address: Operational Base + offset (0x0294)  

Interrupt clear register  

Bit  Attr   Reset Value  Description  

31:16   RO   0x0  reserved   

15   RW   0x0  
int_clr_vfp  

 

14   RW   0x0  
int_clr_wb_dma_finish  

•  

13   RW   0x0  
int_clr_wb_uv_fifo_full  

 

12   RW   0x0  
int_clr_wb_yrgb_fifo_full  

 

11   RW   0x0  
int_clr_afbcd3_hreg_axi_ rresp  

 interrupt clear (Auto clear)   

10   RW   0x0  
int_clr_afbcd3_hreg_dec_resp  

 interrupt clear (Auto clear)   

9   RW   0x0  
int_clr_afbcd2_hreg_axi_rresp  

 interrupt clear (Auto clear)   

8   RW   0x0  
int_clr_afbcd2_hreg_dec_resp  

 interrupt clear  (Auto clear)   

7   RW   0x0  
int_clr_afbcd1_hreg_axi_rresp  

 interrupt clear (Auto clear)   

6   RW   0x0  
int_clr_afbcd1_hreg_dec_resp  

 interrupt clear (Auto clear)   

5   RW   0x0  
int_clr_afbcd0_hreg_axi_rresp  

 interrupt clear (Auto clear)   

4   RW   0x0  
int_clr_afbcd0_hreg_dec_resp  

 interrupt clear (Auto clear)   

3   RW   0x0  
int_clr_fbcd3  

 interrupt clear (Auto clear)   

2   RW   0x0  
int_clr_fbcd2  

 interrupt clear (Auto clear)   

1   
W1

C   
0x0  

int_clr_fbcd1  

 interrupt clear (Auto clear)   

0   
W1

C   
0x0  

int_clr_fbcd0  

 interrupt clear (Auto clear)   

 
 
VOP_INTR_STATUS1  

Address: Operational Base + offset (0x0298)  
interrupt  status  
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Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15   RW   0x0  
int_status_vfp  

 

14   RW   0x0  
int_status_wb_dma_finish  

 

13   RW   0x0  
int_status_wb_uv_fifo_full  

•  

12   RW   0x0  
int_status_wb_yrgb_fifo_full  

 

11   RW   0x0  
int_status_afbcd4_hreg_dec_resp  

interrupt status  

10   RW   0x0  
int_status_afbcd3_hreg_dec_resp  

interrupt status  

9   RW   0x0  
int_status_afbcd2_hreg_axi_rresp  

interrupt status  

8   RW   0x0  
int_status_afbcd2_hreg_dec_resp  

interrupt status  

7   RW   0x0  
int_status_afbcd1_hreg_axi_rresp  

interrupt status  

6   RW   0x0  
int_status_afbcd1_hreg_dec_resp  

interrupt status  

5   RW   0x0  
int_status_afbcd0_hreg_axi_rresp  

interrupt status  

4   RW   0x0  
int_status_afbcd0_hreg_dec_resp  

interrupt status  

3   RW   0x0  
int_status_fbcd3  

interrupt status  

2   RW   0x0  
int_status_fbcd2  

interrupt status  

1   RO   0x0  
int_status_fbcd1  

interrupt status  

0   RO   0x0  
int_status_fbcd0  

interrupt status  

 
 

VOP_INTR_RAW_STATUS1  
Address: Operational Base + offset (0x029c)  
raw interrupt status  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15   RW   0x0  
int_raw_status_vfp  

 

14   RW   0x0  
int_raw_status_wb_dma_finish  

 

13   RW   0x0  
int_raw_status_wb_uv_fifo_full  
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Bit  Attr  Reset Value  Description  

12   RW   0x0  
int_raw_status_wb_yrgb_fifo_full  

•  

11   RW   0x0  
int_raw_status_afbcd3_hreg_axi_rresp  

interrupt raw status  

10   RW   0x0  
int_raw_status_afbcd3_hreg_dec_resp  

interrupt raw status  

9   RW   0x0  
int_raw_status_afbcd2_hreg_axi_rresp  

interrupt raw status  

8   RW   0x0  
int_raw_status_afbcd2_hreg_dec_resp  

interrupt raw status  

7   RW   0x0  
int_raw_s tatus_afbcd1_hreg_axi_rresp  

interrupt raw status  

6   RW   0x0  
int_raw_status_afbcd1_hreg_dec_resp  

interrupt raw status  

5   RW   0x0  
int_raw_status_afbcd0_hreg_axi_rresp  

interrupt raw status  

4   RW   0x0  
int_raw_status_afbcd0_hreg_dec_resp  

inte rrupt raw status  

3   RW   0x0  
int_raw_status_fbcd3  

interrupt raw status  

2   RW   0x0  
int_raw_status_fbcd2  

interrupt raw status  

1   RW   0x0  
int_raw_status_fbcd1  

interrupt raw status  

0   RO   0x0  
int_raw_status_fbcd0  

interrupt raw status  

 
 

VOP_LINE_FLAG  
Address: Operational Base + offset (0x02a0)  

Line flag config register  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x0000  

dsp_line_flag_num_1  

Line number of the Line flag  interrupt  1  

The display li ne number when the flag interrupt 1 occur, the range 

is (0~ DSP_VTOTAL -1).   

15:13   RO   0x0  reserved   

12:0   RW   0x0000  

dsp_line_flag_num_0  

Line number of the Line flag interrupt   0  

The display line number when the flag interrupt occur, the rang e is 

(0~ DSP_VTOTAL -1).   

 

 
VOP_VOP_STATUS  
Address: Operational Base + offset (0x02a4)  

vop status register  
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Bit  Attr  Reset Value  Description  

31:18   RO   0x0  reserved   

17   RW   0x0  
dma_stop_valid  

dma stop valid   

16   RW   0x0  
mmu_idle  

mmu  idle status  

15:13   RO   0x0  reserved   

12:0   RO   0x0000  
dsp_vcnt  

read the dsp vertical counter   

 
 

VOP_BLANKING_VALUE  
Address: Operational Base + offset (0x02a8)  

Register0000 Abstract  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

blanking_value_config_en  

1'b0 : disable blanking value when vop blank  

1'b1 : enable blanking value when vop blank  

23:0   RW   0x000000  

blanking_value  

vop output data value when blanking,24bits  

 

 
 

VOP_MCU_BYPASS_PORT  
Addres s: Operational Base + offset (0x02ac)  
MCU bypass port  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RW   0x0  
Field0000 Abstract  

Field0000 Description  

 
 
VOP_WIN0_DSP_BG  

Address: Operational Base + offset (0x02b0)  
Win0 layer background color  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win0_bg_en  

Win0 layer background enable  

1'b0 : disable   

1'b1 : enable   

30:24   RO   0x0  reserved   

23:16   RW   0x00  
win0_dsp_bg_red  

Win0 layer Background Red color   

15:8   RW   0x00  
win0_dsp_bg_green  

Win0 layer Background Green color   

7:0   RW   0x00  
win0_dsp_bg_blue  

Win0 layer Background Blue color   
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VOP_WIN1_DSP_BG  
Address: Operational Base + offset (0x02b4)  
Win1 layer background color  

Bit  Attr  Reset Value  De scription  

31   RW   0x0  

win1_bg_en  

Win1 layer background enable  

1'b0 : disable   

1'b1 : enable   

30:24   RO   0x0  reserved   

23:16   RW   0x00  
win1_dsp_bg_red  

Win1 layer Background Red color   

15:8   RW   0x00  
win1_dsp_bg_green  

Win1 layer Back ground Green color   

7:0   RW   0x00  
win1_dsp_bg_blue  

Win1 layer Background Blue color   

 
 
VOP_WIN2_DSP_BG  

Address: Operational Base + offset (0x02b8)  
Win2 layer background color  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win2_bg_en  

Win2 layer background enable  

1'b0 : disable   

1'b1 : enable   

30:24   RO   0x0  reserved   

23:16   RW   0x00  
win2_dsp_bg_red  

Win2 layer Background Red color   

15:8   RW   0x00  
win2_dsp_bg_green  

Win2 layer Background Green color   

7:0   RW   0x00  
win2_ dsp_bg_blue  

Win2 layer Background Blue color   

 
 

VOP_WIN3_DSP_BG  
Address: Operational Base + offset (0x02bc)  
Win3 layer background color  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win3_bg_en  

Win3 layer background enable  

1'b0 : disable   

1' b1 : enable   

30:24   RO   0x0  reserved   

23:16   RW   0x00  
win3_dsp_bg_red  

Win3 layer Background Red color   

15:8   RW   0x00  
win3_dsp_bg_green  

Win3 layer Background Green color   
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Bit  Attr  Reset Value  Description  

7:0   RW   0x00  
win3_dsp_bg_blue  

Win3 layer Background Blue colo r   

 

 
VOP_YUV2YUV_WIN  
Address: Operational Base + offset (0x02c0)  

win yuv2yuv control register  

Bit  Attr  Reset Value  Description  

31:30   RW   0x0  

win3_yuv2yuv_r2y_mode  

2'b00 : bt601_l  

2'b01 : bt709_l  

2'b10 : bt601_f  

2'b11 : bt2020   

29:28   RO   0x0  reserved   

27   RW   0x0  

win3_yuv2yuv_gamma_mode  

1'b0 : bt2020 to bt709  or bt709 to bt2020  

1'b1 : bt2020 to srgb or srgb to bt2020  

26   RW   0x0  

win3_yuv2yuv_r2y_en  

1'b0 : disable   

1'b1 : enable   

25   RO   0x0  reserved   

24   RW   0x 0  

win3_yuv2yuv_en  

1'b0 : disable   

1'b1 : enable   

23:22   RW   0x0  

win2_yuv2yuv_r2y_mode  

•2'b00 : bt601_l  

2'b01 : bt709_l  

2'b10 : bt601_f  

2'b11 : bt2020   

21:20   RO   0x0  reserved   

19   RW   0x0  

win2_yuv2yuv_gamma_mode  

1'b0 : bt2020 to bt70 9  or bt709 to bt2020  

1'b1 : bt2020 to srgb or srgb to bt2020  

18   RW   0x0  

win2_yuv2yuv_r2y_en  

1'b0 : disable   

1'b1 : enable   

17   RO   0x0  reserved   

16   RW   0x0  

win2_yuv2yuv_en  

1'b0 : disable   

1'b1 : enable   

15:14   RW   0x0  

win1_yuv2y uv_r2y_mode  

1'b0 : disable   

1'b1 : enable   

13:12   RW   0x0  

win1_yuv2yuv_y2r_mode  

1'b0 : disable   

1'b1 : enable   
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Bit  Attr  Reset Value  Description  

11   RW   0x0  

win1_yuv2yuv_gamma_mode  

1'b0 : bt2020 to bt709  or bt709 to bt2020  

1'b1 : bt2020 to srgb or srgb to bt2020  

10   RW   0x0  

win1_yuv2yuv_r2y_en  

1'b0 : disable   

1'b1 : enable   

9   RW   0x0  
win1_yuv2yuv_y2r_en  

•  

8   RW   0x0  

win1_yuv2yuv_en  

1'b0 : disable   

1'b1 : enable   

7:6   RW   0x0  

win0_yuv2yuv_r2y_mode  

2'b00 : bt601_l  

2'b01 : bt709_l  

2'b10 : bt601_f  

2'b11 : bt2020   

5:4   RW   0x0  

win0_yuv2yuv_y2r_mode  

2'b00 : bt601_l  

2'b01 : bt709_l  

2'b10 : bt601_f  

2'b11 : bt2020   

3   RW   0x0  

win0_yuv2yuv_gamma_mode  

1'b0 : bt2020 to bt709  or bt709 to bt2020  

1'b1 : bt2020 to srgb or srgb to bt2020  

2   RW   0x0  

win0_yuv2yuv_r2y_en  

1'b0 : disable   

1'b1 : enable   

1   RW   0x0  

win0_yuv2yuv_y2r_en  

1'b0 : disable   

1'b1 : enable   

0   RW   0x0  

win0_yuv2yuv_en  

1'b0 : disable   

1'b1 : enable   

 

 
VOP_AUTO_GATING_EN  
Address: Operational Base + offset ( 0x02cc)  

Auto gating enable  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15   RW   0x0  
fbcd3_aclk_gating_en  

 

14   RW   0x0  
fbcd2_aclk_gating_en  

 

13   RW   0x0  
fbcd1_aclk_gating_en  
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Bit  Attr  Reset Value  Description  

12   RW   0x0  
fbcd0_aclk_gating_en  

 

11   RO   0x0  reserved   

10   RW   0x0  
direct_path_aclk_gating_en  

 

9   RW   0x0  
pwm_pwmclk_gating_en  

 

8   RW   0x0  
wb_aclk_gating_en  

 

7   RW   0x0  
cabc_aclk_gating_en  

 

6   RW   0x0  
gamma_aclk_gating_en  

•  

5   RW   0x0  
overlay_aclk_gating_en  

 

4   RW   0x0  
hwc_aclk_gating_en  

 

3   RW   0x0  
win3_aclk_gating_en  

•  

2   RW   0x0  
win2_aclk_gating_en  

 

1   RW   0x0  
win1_aclk_gating_en  

 

0   RW   0x0  
win0_aclk_gating_en  

 

 
 

VOP_WIN0_YUV2YUV_Y2R_COE0  
Address: Operational Base + offset (0x 04e0)  

WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_Y2R_COE1  
Address: Operational Base + offset  (0x04e4)  
WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  
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VOP_WIN0_YUV2YUV_Y2R_COE2  

Address: Operational Base + of fset (0x04e8)  
WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_Y2R_COE3  
Address: Operational Base + offset (0x04ec)  

WIN0yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_Y2R_COE4  
Address: Operational Ba se + offset (0x04f0)  

WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_Y2R_COE5  
Address: Operational Base + offset (0x04f4)  
WIN0  yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_Y2R_COE6  
Address: Operational Base + offset (0x04f8)  

WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_Y2R_COE7  

Address: Operational Base + offset (0x04fc)  
WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  
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VOP_WIN0_YUV2YUV_R2R_COE0  
Address: Operational Base + offset (0x0500)  

WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe 00  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_R2R_COE1  
Address: Operational Base + offset (0x0504)  
WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_R2R_COE2  
Address: Operational Base + offset (0x0508)  
WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_R2R_COE3  

Address: Operational Base + offset (0x050c)  
WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0 000  
csc_coe20  

coefficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_R2R_COE4  
Address: Operational Base + offset (0x0510)  

WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficien t of 3x4 matrix  
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VOP_WIN0_YUV2YUV_R2R_COE5  

Address: Operational Base + offset (0x0514)  
WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_R2R_COE6  
Add ress: Operational Base + offset (0x0518)  

WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_R2R_COE7  

Address: Operational Base + offset (0x051c)  
WIN0 yuv 2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_R2Y_COE0  
Address: Operational Base + offset (0x0520)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Descr iption  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_R2Y_COE1  

Address: Operational Base + offset (0x0524)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_R2Y_COE2  

Address: Operational Base + offset (0x0528)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Valu e  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  
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Bit  Attr  Reset Valu e  Description  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_R2Y_COE3  
Address: Operational Base + offset (0x052c)  

WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_R2Y_COE4  
Address: Operational Base + offset (0x0530)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Re set Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_R2Y_COE5  

Address: Operational Base + offset (0x0534)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_R2Y_COE6  
Address: Operational Base + offset (0x0538)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of  3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_R2Y_COE7  

Address: Operational Base + offset (0x053c)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 

VOP_WIN1_YUV2YUV_Y2R_COE0  
Address : Operational Base + offset (0x0540)  
WIN1 yuv2yuv y2r cofficient  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 

 
VOP_WIN1_YUV2YUV_Y2R_COE1  
Add ress: Operational Base + offset (0x0544)  

WIN1 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 
 

VOP_WIN1_YUV2YUV_Y2R_COE2  
Address: Operational Base + offset (0x0548)  
WIN1 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 
 
VOP_WIN1_YUV2YUV_Y2R_C OE3  

Address: Operational Base + offset (0x054c)  
WIN1 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 
 
VOP_WIN1_YUV2YUV_Y 2R_COE4  

Address: Operational Base + offset (0x0550)  
WIN1 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 

 
VOP_WIN1_YUV2YUV_Y2R_COE5  
Address: Operatio nal Base + offset (0x0554)  

WIN1 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 

 
VOP_WIN1_YUV2YUV_Y2R_COE6  
Address: Operational Base + offset (0x0558)  

WIN1 yuv2yuv y2r coffi cient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 
VOP_WIN1_YUV2YUV_Y2R_COE7  

Address: Operational Base + offset (0x055c)  
WIN1 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 

VOP_WIN1_YUV2YUV_R2R_COE0  
Address: Operational Base + offset (0x0560)  
WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matr ix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 
 
VOP_WIN1_YUV2YUV_R2R_COE1  

Address: Operational Base + offset (0x0564)  
WIN1 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 

 
VOP_WIN1_YUV2YUV_R2R_COE2  
Address: Operational Base + offset (0x0568)  

WIN1 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  
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VOP_WIN1_YUV2YUV_R2R_COE3  

Address: Operational Base + offset (0x056c)  
WIN1 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient  of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 

 
VOP_WIN1_YUV2YUV_R2R_COE4  
Address: Operational Base + offset (0x0570)  

WIN1 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 
 

VOP_WIN1_YUV2YUV_R2R_COE5  
Address: Operational Base + offset (0x0574)  

WIN1 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 
 
VOP_WIN1_YUV2YUV_R2R_COE6  

Address: Operational Base + offset (0x0578)  
WIN1 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 

VOP_WIN1_YUV2YUV_R2R_COE7  
Address: Operational Base + offset (0x057c)  
WIN1 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 
VOP_WIN1_YUV2YUV_R2Y_COE0  

Address: Operational Base + offset (0x0580)  
WIN1 yuv2yuv r2y cofficien t  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  
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VOP_WIN1_YUV2YUV_R2Y_COE1  
Address: Operational Base + offset (0x0584)  

WIN1 yuv2yuv r2y coffi cient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 
 

VOP_WIN1_YUV2YUV_R2Y_COE2  
Address: Operational Base + offset (0x0588)  
WIN1 yuv2yuv r2y c officient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 
 

VOP_WIN1_YUV2YUV_R2Y_COE3  
Address: Operational Base + offset (0x058c)  
WIN1 yuv2yuv r 2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 
 
VOP_WIN1_YUV2YUV_R2Y_COE4  

Address: Operational Base + offset (0x0590)  
WIN1 yuv2y uv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 

 
VOP_WIN1_YUV2YUV_R2Y_COE5  
Address: Operational Base + offset (0x0594)  

WIN1 yuv2yuv r2y cofficient  

Bit  At tr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 
 
VOP_WIN1_YUV2YUV_R2Y_COE6  

Address: Operational Base + offset (0x0598)  
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WIN1 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000 000  
csc_offset1  

coefficient of 3x4 matrix  

 
 
VOP_WIN1_YUV2YUV_R2Y_COE7  

Address: Operational Base + offset (0x059c)  
WIN1 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 

VO P_WIN2_YUV2YUV_Y2R_COE0  
Address: Operational Base + offset (0x05a0)  
WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_Y2R_COE1  

Address: Operational Base + offset (0x05a4)  
WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matri x  

 

 
VOP_WIN2_YUV2YUV_Y2R_COE2  
Address: Operational Base + offset (0x05a8)  

WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 m atrix  

 
 

VOP_WIN2_YUV2YUV_Y2R_COE3  
Address: Operational Base + offset (0x05ac)  
WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  
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Bit  Attr  Reset Value  Description  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3 x4 matrix  

 

 
VOP_WIN2_YUV2YUV_Y2R_COE4  
Address: Operational Base + offset (0x05b0)  

WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV 2YUV_Y2R_COE5  
Address: Operational Base + offset (0x05b4)  
WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_Y2R_COE6  
Address: Operational Base + offset (0x05b8)  

WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_Y2R_COE7  

Address: Operational Base + offset (0x05bc)  
WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_R2R_COE0  
Address: Operational Base + offset (0x05c0)  

WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_R2R_COE1  
Address: Operational Base + offset (0x05c4)  
WIN2 yuv2yuv r2r cofficient  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000   
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_R2R_COE2  
Address: Operational Base + offset (0x05c8)  

WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x 0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_R2R_COE3  
Address: Operational Base + offset (0x05cc)  
WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2R_COE4  

Address: Operational Base + offset (0x05d0)  
WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2R_COE5  

Address: Operational Base + offset (0x05d4)  
WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offse t0  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_R2R_COE6  
Address: Operational Base + offset (0x05d8)  
WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  
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VOP_WIN2_YUV2YUV _R2R_COE7  
Address: Operational Base + offset (0x05dc)  
WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2Y_COE0  

Address: Operational Base + offset (0x0 5e0)  
WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_R2Y_COE1  
Address: Operational Base + offset (0x05e4)  

WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_R2Y_COE2  
Address: Operational Base + off set (0x05e8)  
WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2Y_COE3  

Address: Operational Base +  offset (0x05ec)  
WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_R2Y_COE4  
Address: Operational Ba se + offset (0x05f0)  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 160  

WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2Y_COE5  

Address: Operational Base + offset (0x05f4)  
WIN2  yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_R2Y_COE6  
Address: Operational Base + offset (0x05f8)  

WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2Y_COE7  

Address: Operational Base + offset (0x05fc)  
WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 

VOP_WIN3_YUV2YUV_Y2R_COE0  
Address: Operational Base + offset (0x0600)  
WIN3 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe 00  

coefficient of 3x4 matrix  

 
 

VOP_WIN3_YUV2YUV_Y2R_COE1  
Address: Operational Base + offset (0x0604)  
WIN3 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  
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VOP_WIN3_YUV2YUV_Y2R_COE2  

Address: Operational Base + offset (0x0608)  
WIN3 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 

 
VOP_WIN3_YUV2YUV_Y2R_COE3  
Address: Operational Base + offset (0x060c)  

WIN3 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0 000  
csc_coe20  

coefficient of 3x4 matrix  

 
 

VOP_WIN3_YUV2YUV_Y2R_COE4  
Address: Operational Base + offset (0x0610)  

WIN3 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficien t of 3x4 matrix  

 
 

VOP_WIN3_YUV2YUV_Y2R_COE5  
Address: Operational Base + offset (0x0614)  
WIN3 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 

 
VOP_WiN3_YUV2YUV_Y2R_COE6  
Add ress: Operational Base + offset (0x0618)  

WIN3 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 
VOP_WIN3_YUV2YUV_Y2R_COE7  

Address: Operational Base + offset (0x061c)  
WIN3 yuv 2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  
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VOP_WIN3_YUV2YUV_R2R_COE0  
Address: Operational Base + offset (0x0620)  

WIN3 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Descr iption  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 
 

VOP_WIN3_YUV2YUV_R2R_COE1  
Address: Operational Base + offset (0x0624)  
WIN3 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 
 

VOP_WIN3_YUV2YUV_R2R_COE2  
Address: Operational Base + offset (0x0628)  
WIN3 yuv2yuv r2r cofficient  

Bit  Attr  Reset Valu e  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 
 
VOP_WIN3_YUV2YUV_R2R_COE3  

Address: Operational Base + offset (0x062c)  
WIN3 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 

 
VOP_WIN3_YUV2YUV_R2R_COE4  
Address: Operational Base + offset (0x0630)  

WIN3 yuv2yuv r2r cofficient  

Bit  Attr  Re set Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  
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VOP_WIN3_YUV2YUV_R2R_COE5  

Address: Operational Base + offset (0x0634)  
WIN3 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 

 
VOP_WIN3_YUV2YUV_R2R_COE6  
Address: Operational Base + offset (0x0638)  

WIN3 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of  3x4 matrix  

 
 
VOP_WIN3_YUV2YUV_R2R_COE7  

Address: Operational Base + offset (0x063c)  
WIN3 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 

VOP_WIN3_YUV2YUV_R2Y_COE0  
Address : Operational Base + offset (0x0640)  
WIN3 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 
 
VOP_WIN3_YUV2YUV_R2Y_COE1  

Add ress: Operational Base + offset (0x0644)  
WIN3 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 

 
VOP_WIN3_YUV2YUV_R2Y_COE2  

Address: Operational Base + offset (0x0648)  
WIN3 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  
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Bit  Attr  Reset Value  Description  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 

 
VOP_WIN3_YUV2YUV_R2Y_C OE3  
Address: Operational Base + offset (0x064c)  

WIN3 yuv2yuv cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 
 

VOP_WIN3_YUV2YUV_R2Y_C OE4  
Address: Operational Base + offset (0x0650)  
WIN3 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 
 
VOP_WIN3_YUV2YUV_R2Y_COE5  

Address: Operational Base + offset (0x0654)  
WIN3 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 
 

VOP_WIN3_YUV2YUV_R2Y_COE6  
Address: Operational Base + offset (0x0658)  
WIN3 yuv2yuv r2y cofficien t  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 

 
VOP_WIN3_YUV2YUV_R2Y_COE7  

Address: Operational Base + offset (0x065c)  
WIN3 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_LUT_ADDR  
Address: Operational Base + offset (0x1000)  
Win2 lut base address  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win2_lut_addr  

the head of win2 lut address   

 

 
VOP_WIN3_LUT_ADDR  
Address: Operational Base + offset (0x1400)  

Win3 lut base address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win3_lut_addr  

the head of win3 lut address   

 
 
VOP_HWC_LUT_ADDR  

Address: Operational Base + offset (0x18 00)  
Hwc lut base address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
hwc_lut_addr  

the head of hwc lut address   

 
 

VOP_CABC_GAMMA_LUT_ADDR  
Address: Operational Base + offset (0x1c00)  
CABC GAMMA lut base address  

Bit  Attr  Reset Valu e  Description  

31:0   RW   0x00000000  
gamma_lut_addr  

the head of gamma lut address   

 
 
VOP_GAMMA_LUT_ADDR  

Address: Operational Base + offset (0x2000)  
GAMMA lut base address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
gamma_lut_add r  

the head of gamma lut address   

 
 

VOP_MMU_DTE_ADDR  
Address: Operational Base + offset (0x3f00)  
MMU current page Table address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
MMU_DTE_ADDR  

MMU DTE ADDR  

 

 
VOP_MMU_STATUS  
Address: Opera tional Base + offset (0x3f04)  

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  

Index of master reponsible for last page fault  

5   RO   0x0  

PAGE_FAULT_IS_WRITE  

The direction o f access for last page fault:  

1'b0 = Read  

1'b1 = 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 currently enabled . The mode is enabled by 

command.  

0   RO   0x0  
PAGING_ENABLED  

Paging is enabled  

 
 
VOP_M MU_COMMAND  

Address: Operational Base + offset (0x3f08)  
MMU command register  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   

2:0   WO   0x0  

MMU_CMD  

MMU_CMD. This can be:  

0: MMU_ENABLE_PAGING  

1: MMU_DISABLE_PAGING  

2: MMU_ENABLE_STA LL  

3: MMU_DISABLE_STALL  

4: MMU_ZAP_CACHE  

5: MMU_PAGE_FAULT_DONE  

6: MMU_FORCE_RESET  

 

 

 
VOP_MMU_PAGE_FAULT_ADDR  
Address: Operational Base + offset (0x3f0c)  

MMU logical address of last page fault  

Bit  Attr  Reset Value  Description  

31:0   RO   0x00 000000  
PAGE_FAULT_ADDR  

address of last page fault  

 
 
VOP_MMU_ZAP_ONE_LINE  

Address: Operational Base + offset (0x3f10)  
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MMU Zap cache line register  

Bit  Attr  Reset Value  Description  

31:0   WO   0x00000000  
MMU_ZAP_ONE_LINE  

address to be invalidate d from the page table cache  

 
 
VOP_MMU_INT_RAWSTAT  

Address: Operational Base + offset (0x3f14)  
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 (0x3f18)  

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   0x 0  
PAGE_FAULT  

page fault  

 

 
VOP_MMU_INT_MASK  
Address: Operational Base + offset (0x3f1c)  

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 (0x3f20)  

MMU raw interrupt status register  

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  
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VOP_MMU_AUTO_GATING  

Address: Operational Base + offset (0x3f24)  
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 au to gating it self  

3.5  VOP_LIT Register Description  

3.5.1  Internal Address Mapping  

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

3.5.2  Registers Summary  

Name  Offset  Size  Reset Value  Description  

VOP_REG_CFG_DONE  0x0000  W  0x00000000  Register config done flag  

VOP_VERSION_INFO  0x0004  W  0x00000000  Version for vop  

VOP_SYS_CTRL  0x0008  W  0x00801800  System control register0  

VOP_SYS_CTRL1  0x000c  W  0x0003a000  System control register1  

VOP_DSP_CTRL0  0x0010  W  0x00000000    

VOP_DSP_CTRL1  0x0014  W  0x0000e400  Display control register1  

VOP_DSP_BG  0x0018  W  0x00000000  Background color  

VOP_MCU_CTRL  0x001c  W  0x00711c08  MCU mode control register   

VOP_WIN0_CTRL0  0x0030  W  0x3a000040  Win0 c trl register0  

VOP_WIN0_CTRL1  0x0034  W  0x00000000  Win0 ctrl register1  

VOP_WIN0_COLOR_KEY  0x0038  W  0x00000000  Win0 color key register  

VOP_WIN0_VIR  0x003c  W  0x01400140  Win0 virtual stride   

VOP_WIN0_YRGB_MST  0x0040  W  0x00000000  Win0 YRG B memory start address   

VOP_WIN0_CBR_MST  0x0044  W  0x00000000  Win0 Cbr memory start address   

VOP_WIN0_ACT_INFO  0x0048  W  0x00ef013f  Win0 active window width/height   

VOP_WIN0_DSP_INFO  0x004c  W  0x00ef013f  Win0 display width/height on panel   

VOP_WIN0_DSP_ST  0x0050  W  0x000a000a  Win0 display start point on panel   

VOP_WIN0_SCL_FACTOR

_YRGB  
0x0054  W  0x10001000  Win0 YRGB scaling factor  

VOP_WIN0_SCL_FACTOR

_CBR  
0x0058  W  0x10001000  Win0 Cbr scaling factor  

VOP_WIN0_SCL_OFFSET  0x005c  W  0x00000000  Win0 scaling start point offset   

VOP_WIN0_SRC_ALPHA_

CTRL  
0x0060  W  0x00000000  Win0 alpha source control register  

VOP_WIN0_DST_ALPHA_

CTRL  
0x0064  W  0x00000000  

Win0 alpha destination control 

register  

VOP_WIN0_FADING_CTRL  0x0068  W  0x00000000  Win0 fading contrl register  

VOP_WIN0_CTRL2  0x006c  W  0x00000021  Win0 ctrl register2  

VOP_WIN1_CTRL0  0x0070  W  0x3a000040  Win1 ctrl register0  

VOP_WIN1_CTRL1  0x0074  W  0x00000000  Win1 ctrl register1  
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Name  Offset  Size  Reset Value  Description  

VOP_WIN1_COLOR_KEY  0x0078  W  0x00000000  Win1 color key register  

VOP_WIN1_VIR  0x007c  W  0x01400140  win1 virtual stride   

VOP_WIN1_YRGB_MST  0x0080  W  0x00000000  Win1 YRGB memory start address   

VOP_WIN1_CBR_MST  0x0084  W  0x00000000  Win1 Cbr memory start address   

VOP_WIN1_ACT_INFO  0x0088  W  0x00ef013f  Win1 active window width/height   

VOP_WIN1_DSP_INFO  0x008c  W  0x00ef013f  Win1 display width/height on panel   

VOP_WIN1_DSP_ST  0x0090  W  0x000a000a  Win1 display start point on panel   

VOP_WIN1_SCL_FACTOR

_YRGB  
0x0094  W  0x10001000  Win1 YRGB scaling factor  

VOP_WIN1_SCL_FACTOR

_CBR  
0x0098  W  0x10001000  Win1 Cbr scaling factor  

VOP_WIN1_SCL_OFFSET  0x009c  W  0x00000000  Win1 scaling start point offset   

VOP_WIN1_SRC_ALPHA_

CTRL  
0x00a0  W  0x00000000  Win1 a lpha source control register  

VOP_WIN1_DST_ALPHA_

CTRL  
0x00a4  W  0x00000000  

Win1 alpha destination control 

register  

VOP_WIN1_FADING_CTRL  0x00a8  W  0x00000000  Win1 fading contrl register  

VOP_WIN1_CTRL2  0x00ac  W  0x00000043  Win1 ctrl register2  

VOP_WIN2_CTRL0  0x00b0  W  0x00000000  win2 ctrl register0  

VOP_WIN2_CTRL1  0x00b4  W  0x00501d00  win2 ctrl register1  

VOP_WIN2_VIR0_1  0x00b8  W  0x01400140  
Win2 virtual stride0 and virtaul 

stride1    

VOP_WIN2_VIR2_3  0x00bc  W  0x01400140  
Win2 vir tual stride2 and virtaul 

stride3    

VOP_WIN2_MST0  0x00c0  W  0x00000000  Win2 memory start address0   

VOP_WIN2_DSP_INFO0  0x00c4  W  0x00ef013f  
Win2 display width0/height0 on 

panel  

VOP_WIN2_DSP_ST0  0x00c8  W  0x000a000a  Win2 display start point0 on  panel   

VOP_WIN2_COLOR_KEY  0x00cc  W  0x00000000  Win2 color key register  

VOP_WIN2_MST1  0x00d0  W  0x00000000  Win2 memory start address1  

VOP_WIN2_DSP_INFO1  0x00d4  W  0x00ef013f  
Win2 display width1/height1 on 

panel  

VOP_WIN2_DSP_ST1  0x00d8  W  0x000a000a  Win2 display start point1 on panel   

VOP_WIN2_SRC_ALPHA_

CTRL  
0x00dc  W  0x00000000  Win2 alpha source control register  

VOP_WIN2_MST2  0x00e0  W  0x00000000  Win2 memory start address2  

VOP_WIN2_DSP_INFO2  0x00e4  W  0x00ef013f  
 Win2 disp lay width2/height2 on 

panel  

VOP_WIN2_DSP_ST2  0x00e8  W  0x000a000a  Win2 display start point2 on panel   

VOP_WIN2_DST_ALPHA_

CTRL  
0x00ec  W  0x00000000  

Win2 alpha destination control 

register  

VOP_WIN2_MST3  0x00f0  W  0x00000000  Win2 memory start a ddress3  

VOP_WIN2_DSP_INFO3  0x00f4  W  0x00ef013f  
 Win2 display width3/height3 on 

panel  
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Name  Offset  Size  Reset Value  Description  

VOP_WIN2_DSP_ST3  0x00f8  W  0x000a000a  Win2 display start point3 on panel   

VOP_WIN2_FADING_CTRL  0x00fc  W  0x00000000  Win2 fading contrl register  

VOP_WIN3_ CTRL0  0x0100  W  0x00000000  Win3 ctrl register0  

VOP_WIN3_CTRL1  0x0104  W  0x00601d00  Win3 ctrl register1  

VOP_WIN3_VIR0_1  0x0108  W  0x01400140  
Win3 virtual stride0 and virtaul 

stride1    

VOP_WIN3_VIR2_3  0x010c  W  0x01400140  
Win3 virtual strid e2 and virtaul 

stride3    

VOP_WIN3_MST0  0x0110  W  0x00000000  Win3 memory start address0   

VOP_WIN3_DSP_INFO0  0x0114  W  0x00ef013f  
Win3 display width0/height0 on 

panel  

VOP_WIN3_DSP_ST0  0x0118  W  0x000a000a  Win3 display start point0 on panel   

VOP_WIN3_COLOR_KEY  0x011c  W  0x00000000  Win3 color key register  

VOP_WIN3_MST1  0x0120  W  0x00000000  Win3 memory start address1  

VOP_WIN3_DSP_INFO1  0x0124  W  0x00ef013f  
 Win3 display width1/height1 on 

panel  

VOP_WIN3_DSP_ST1  0x0128  W  0x000a00 0a  Win3 display start point1 on panel   

VOP_WIN3_SRC_ALPHA_

CTRL  
0x012c  W  0x00000000  Win3 alpha source control register  

VOP_WIN3_MST2  0x0130  W  0x00000000  Win3 memory start address2  

VOP_WIN3_DSP_INFO2  0x0134  W  0x00ef013f  
 Win3 display width 2/height2 on 

panel  

VOP_WIN3_DSP_ST2  0x0138  W  0x000a000a  Win3 display start point2 on panel   

VOP_WIN3_DST_ALPHA_

CTRL  
0x013c  W  0x00000000  

Win3 alpha destination control 

register  

VOP_WIN3_MST3  0x0140  W  0x00000000  Win3 memory start address3  

VOP_WIN3_DSP_INFO3  0x0144  W  0x00ef013f  
 Win3 display width3/height3 on 

panel  

VOP_WIN3_DSP_ST3  0x0148  W  0x000a000a  Win3 display start point3 on panel   

VOP_WIN3_FADING_CTRL  0x014c  W  0x00000000  Win3 fading contrl register  

VOP_HWC_CTRL0  0x0 150  W  0x00000000  Hwc ctrl register0  

VOP_HWC_CTRL1  0x0154  W  0x00701d00  Hwc ctrl register1  

VOP_HWC_MST  0x0158  W  0x00000000  Hwc memory start address  

VOP_HWC_DSP_ST  0x015c  W  0x000a000a  Hwc display start point on panel   

VOP_HWC_SRC_ALPHA_ C

TRL  
0x0160  W  0x00000000  Hwc alpha source control register  

VOP_HWC_DST_ALPHA_C

TRL  
0x0164  W  0x00000000  

Hwc alpha destination control 

register  

VOP_HWC_FADING_CTRL  0x0168  W  0x00000000  Hwc fading contrl register  

VOP_HWC_RESERVED1  0x016c  W  0x00000000  Hwc reserved  

VOP_POST_DSP_HACT_IN

FO  
0x0170  W  0x000a014a  

Post scaler down horizontal start 

and end  

VOP_POST_DSP_VACT_IN

FO  
0x0174  W  0x000a00fa  

Panel active horizontal scanning 

start point and end point   
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Name  Offset  Size  Reset Value  Description  

VOP_POST_SCL_FACTOR_

YRGB  
0x0 178  W  0x10001000  Post yrgb scaling factor  

VOP_POST_RESERVED  0x017c  W  0x00000000  Post reserved  

VOP_POST_SCL_CTRL  0x0180  W  0x00000000  Post scaling start point offset   

VOP_POST_DSP_VACT_IN

FO_F1  
0x0184  W  0x000a00fa  

Panel active horizontal scanning 

start point and end point F1  

VOP_DSP_HTOTAL_HS_E

ND  
0x0188  W  0x014a000a  

Panel scanning horizontal width 

and hsync pulse end point   

VOP_DSP_HACT_ST_END  0x018c  W  0x000a014a  
Panel active horizontal scanning 

start point and end point   

VOP_DSP_VTOTAL_VS_EN

D  
0x0190  W  0x00fa000a  

Panel scanning vertical height and 

vsync pulse end point   

VOP_DSP_VACT_ST_END  0x0194  W  0x000a00fa  
Panel active vertical scanning start 

point and end point   

VOP_DSP_VS_ST_END_F1  0x0198  W  0x00000000  

Vert ical scanning start point and 

vsync pulse end point of even filed 

in interlace mode   

VOP_DSP_VACT_ST_END

_F1  
0x019c  W  0x00000000  

Vertical scanning active start point 

and end point of even filed in 

interlace mode   

VOP_PWM_CTRL  0x01a0  W  0x0000200a  PWM Control Register  

VOP_PWM_PERIOD_HPR  0x01a4  W  0x00000000  
PWM Period Register/High Polarity 

Capture Register  

VOP_PWM_DUTY_LPR  0x01a8  W  0x00000000  
PWM Duty Register/Low Polarity 

Capture Register  

VOP_PWM_CNT  0x01ac  W  0x00000000  PWM Count er Register  

VOP_BCSH_COLOR_BAR  0x01b0  W  0x00000000  Color bar config register  

VOP_BCSH_BCS  0x01b4  W  0xd0010000  
Brightness contrast 

saturation*contrast config register  

VOP_BCSH_H  0x01b8  W  0x01000000  Sin hue and cos hue config register  

VOP_BCSH_CTRL  0x01bc  W  0x00000000  BCSH contrl register  

VOP_CABC_CTRL0  0x01c0  W  0x00ed8000  
Content Adaptive Backlight Control 

register0  

VOP_CABC_CTRL1  0x01c4  W  0x00fa0000  
Content Adaptive Backlight Control 

register1  

VOP_CABC_CTRL2  0x01c8  W  0x000110f0  
Content Adaptive Backlight Control 

register2  

VOP_CABC_CTRL3  0x01cc  W  0x00000000  
Content Adaptive Backlight Control 

register3  

VOP_CABC_GAUSS_LINE0

_0  
0x01d0  W  0x15110903  CABC gauss line config register00  

VOP_CABC_GAUSS_LINE0

_1  
0x0 1d4  W  0x00030911  CABC gauss line config register01  

VOP_CABC_GAUSS_LINE1

_0  
0x01d8  W  0x1a150b04  CABC gauss line config register10  
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Name  Offset  Size  Reset Value  Description  

VOP_CABC_GAUSS_LINE1

_1  
0x01dc  W  0x00040b15  CABC gauss line config register11  

VOP_CABC_GAUSS_LINE2

_0  
0x01e0  W  0x15110903  CABC gauss line config register20  

VOP_CABC_GAUSS_LINE2

_1  
0x01e4  W  0x00030911  CABC gauss line config register21  

VOP_FRC_LOWER01_0  0x01e8  W  0x12844821  
FRC lookup table config 

register010  

VOP_FRC_LOWER01_1  0x01ec  W  0x21488412  
FRC lookup table config 

register011  

VOP_FRC_LOWER10_0  0x01f0  W  0xa55a9696  
FRC lookup table config 

register100  

VOP_FRC_LOWER10_1  0x01f4  W  0x5aa56969  
FRC lookup table config 

register101  

VOP_FRC_LOWER11_0  0x01f8  W  0xdeb77bed  
FRC lookup table c onfig 

register110  

VOP_FRC_LOWER11_1  0x01fc  W  0xed7bb7de  
FRC lookup table config 

register111  

VOP_INTR_EN0  0x0280  W  0x00000000  Interrupt enable register  

VOP_INTR_CLEAR0  0x0284  W  0x00000000  Interrupt clear register  

VOP_INTR_STATUS0  0x0288   W  0x00000000  interrupt  status  

VOP_INTR_RAW_STATUS

0  
0x028c  W  0x00000000  raw interrupt status  

VOP_LINE_FLAG  0x02a0  W  0x00000000  Line flag config register  

VOP_VOP_STATUS  0x02a4  W  0x00000000  vop status register  

VOP_BLANKING_VALUE  0x02 a8  W  0x00000000  Register0000 Abstract  

VOP_MCU_BYPASS_PORT  0x02ac  W  0x00000000  MCU bypass port  

VOP_WIN0_DSP_BG  0x02b0  W  0x00000000  Win0 layer background color  

VOP_WIN1_DSP_BG  0x02b4  W  0x00000000  Win1 layer background color  

VOP_WIN2_DS P_BG  0x02b8  W  0x00000000  Win2 layer background color  

VOP_WIN3_DSP_BG  0x02bc  W  0x00000000  Win3 layer background color  

VOP_YUV2YUV_WIN  0x02c0  W  0x00000000  win yuv2yuv control register  

VOP_AUTO_GATING_EN  0x02cc  W  0x00000000  Auto gating e nable  

VOP_WIN0_YUV2YUV_Y2

R_COE0  
0x04e0  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE1  
0x04e4  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE2  
0x04e8  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0 _YUV2YUV_Y2

R_COE3  
0x04ec  W  0x00000000  WIN0yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE4  
0x04f0  W  0x00000000  WIN0 yuv2yuv y2r cofficient  
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VOP_WIN0_YUV2YUV_Y2

R_COE5  
0x04f4  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE6  
0x04f8  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_Y2

R_COE7  
0x04fc  W  0x00000000  WIN0 yuv2yuv y2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE0  
0x0500  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE1  
0x0504  W  0x0 0000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE2  
0x0508  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE3  
0x050c  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE4  
0x0510  W  0x00000000  WIN0 yu v2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE5  
0x0514  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE6  
0x0518  W  0x00000000  WIN0 yuv2yuv r2r cofficient  

VOP_WIN0_YUV2YUV_R2

R_COE7  
0x051c  W  0x00000000  WIN0 yuv2yuv r2r coffic ient  

VOP_WIN0_YUV2YUV_R2

Y_COE0  
0x0520  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE1  
0x0524  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE2  
0x0528  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_ YUV2YUV_R2

Y_COE3  
0x052c  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE4  
0x0530  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE5  
0x0534  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE6  
0x0538  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN0_YUV2YUV_R2

Y_COE7  
0x053c  W  0x00000000  WIN0 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE0  
0x05a0  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE1  
0x05a4  W  0x0 0000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE2  
0x05a8  W  0x00000000  WIN2 yuv2yuv y2r cofficient  
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VOP_WIN2_YUV2YUV_Y2

R_COE3  
0x05ac  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE4  
0x05b0  W  0x00000000  WIN2 yu v2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE5  
0x05b4  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE6  
0x05b8  W  0x00000000  WIN2 yuv2yuv y2r cofficient  

VOP_WIN2_YUV2YUV_Y2

R_COE7  
0x05bc  W  0x00000000  WIN2 yuv2yuv y2r coffic ient  

VOP_WIN2_YUV2YUV_R2

R_COE0  
0x05c0  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE1  
0x05c4  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE2  
0x05c8  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_ YUV2YUV_R2

R_COE3  
0x05cc  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE4  
0x05d0  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE5  
0x05d4  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE6  
0x05d8  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

R_COE7  
0x05dc  W  0x00000000  WIN2 yuv2yuv r2r cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE0  
0x05e0  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE1  
0x05e4  W  0x0 0000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE2  
0x05e8  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE3  
0x05ec  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE4  
0x05f0  W  0x00000000  WIN2 yu v2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE5  
0x05f4  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE6  
0x05f8  W  0x00000000  WIN2 yuv2yuv r2y cofficient  

VOP_WIN2_YUV2YUV_R2

Y_COE7  
0x05fc  W  0x00000000  WIN2 yuv2yuv r2y coffic ient  

VOP_HWC_LUT_ADDR  0x1800  W  0x00000000  Hwc lut base address  

VOP_CABC_GAMMA_LUT_

ADDR  
0x1c00  W  0x00000000  CABC GAMMA lut base address  
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VOP_GAMMA_LUT_ADDR  0x2000  W  0x00000000  GAMMA lut base address  

VOP_MMU_DTE_ADDR  0x3f00  W  0x00000000   MMU current page Table address  

VOP_MMU_STATUS  0x3f04  W  0x00000000  MMU status register  

VOP_MMU_COMMAND  0x3f08  W  0x00000000  MMU command register  

VOP_MMU_PAGE_FAULT_

ADDR  
0x3f0c  W  0x00000000  

MMU logical address of last page 

fault  

VOP_MMU_ ZAP_ONE_LIN

E  
0x3f10  W  0x00000000  MMU Zap cache line register  

VOP_MMU_INT_RAWSTAT  0x3f14  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_INT_CLEAR  0x3f18  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_INT_MASK  0x3f1c  W  0x 00000000  MMU raw interrupt status register  

VOP_MMU_INT_STATUS  0x3f20  W  0x00000000  MMU raw interrupt status register  

VOP_MMU_AUTO_GATING  0x3f24  W  0x00000000  MMU auto gating  

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

 

3.5.3  Detail Register Description  

VOP_REG_CFG_DONE  

Address: Operational Base + offset (0x0000)  
Register config done flag  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

write_mask  

When every bit HIGH, enable the writing cor responding bit  

When every bit LOW, don't care the writing corresponding bit  

15:9   RO   0x0  reserved   

8   RW   0x0  

reg_load_sys_en  

vop system register config done flag  

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

mirror r egister.   

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

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

register would be updated at the start of every frame.   

7   RW   0x0  

reg_load_fbdc_en  

vop fbdc register c onfig done flag  

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

mirror register.   

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

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

register would be updated at the start of every frame.   

6   RW   0x0  

reg_load_iep_en  

vop iep register config done flag  

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

mirror register.   

When all the iep register config finish(only 2 signals 

di rect_path_en,direct_path_layer_sel ), writing this register to 

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

register would be updated at the start of every frame.   
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Bit  Attr  Reset Value  Description  

5   RW   0x0  

reg_load_hwc_en  

vop hwc register config done flag  

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

mirror register.   

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

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

register would be updated at the st art of every frame.   

4   RW   0x0  

reg_load_win3_en  

vop win3 register config done flag  

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

mirror register.   

When all the win3 register config finish, writing this register to 

enable t he copyright of the mirror register to real register. Then 

register would be updated at the start of every frame.   

3   RW   0x0  

reg_load_win2_en  

vop win2 register config done flag  

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

mirror register.   

When all the win2 register config finish, writing this register to 

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

register would be updated at the start of every frame.   

2   RW   0x0  

reg_load_win1_en  

vop win1 regi ster config done flag  

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

mirror register.   

When all the win1 register config finish, writing this register to 

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

register would be updated at the start of every frame.   

1   RW   0x0  

reg_load_win0_en  

vop win0 register config done flag  

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

mirror register.   

When all the win0 register config finish, writing  this register to 

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

register would be updated at the start of every frame.   

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 start of every frame.   

 

 
VOP_VERSION_INFO  
Address: Opera tional Base + offset (0x0004)  
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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   
svnbuild  

rtl current svn number   

 
 

VOP_SYS_CTRL  
Address: Operational Base + offset (0x0008)  
System control register0  

Bit  Attr  Reset Value  Description  

31   RW   0x0  
io_pad_clk_sel  

 

30   RO   0x0  
vop_field_tve_pol  

 

29   RW   0x0  

dac_sel  

dac output sel for tve in fpga  

dac output sel for tve in fpga  

1'b0:dac 3  

1'b1:dac 1  

28   RW   0x0  

genlock  

genlock for tve  

genlock for tve in fpga  

1'b0:master mode  

1'b1:slave mode  

 

27   RW   0x0  

uv_offset_en  

uv offset enable  

uv offset enable  

26   RW   0x0  

tve_mode  

tve mode  

1'b0:NTSC  

1'b1:PAL  

25   RW   0x0  

imd_tve_dclk_pol  

tve dclk pol  

tve dclk pol  

24   RW   0x0  

imd_tve_dclk_en  

tve dclk enable  

tve dclk enable  
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Bit  Attr  Reset Value  Description  

23   RW   0x1  

auto_gating_en  

LCDC layer axi -clk auto gating enable    

1'b0 : disable auto gating  

1'b1 : enable auto gating   

default auto gating enable  

22   RW   0x0  

vop_standby_en  

LCDC standby mode   

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

disable and the data transfer from frame buffer memor y 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 

LCDC go back to work immediately.   

1'b0 : disable  

1'b1 : enable  

* Black display is recommended before setting standby  mode 

enable.   

21   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.   

20   RW   0x0  
vop_field_tve_timing_pol  

 

19   RW   0x0  

win23_pri_opt_mode  

1'b0: win2 win3 dma priority enalbe  

1'b1: win2 win3 dma priority disable  

18   RW   0x0  

post_lb_mode  

1'b0 : 4x4096  

1'b1 : 8x2048  

17   RO   0x0  reserved   

16   RW   0x0  

overlay_mode  

1'b0: RGB overlay  

1'b1: YUV overlay  

15   RW   0x0  

mipi_out_en  

1'b0 : gating output clk ,data and control signal  

1'b1 : mipi interface enable  

14   RW   0x0  

edp_out_en  

1'b0 : gating output clk ,data and control signal  

1'b1 : edp interface enable  

13   RW   0x0  

hdmi_out_en  

1'b0 : gating ou tput clk ,data and control signal  

1'b1 : hdmi interface enable  
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Bit  Attr  Reset Value  Description  

12   RW   0x1  

rgb_out_en  

1'b0 : gating output clk ,data and control signal  

1'b1 : rgb/lvds interface enable  

11   RW   0x1  

dp_out_en  

1'b0 : gating output clk ,data and control signal  

1'b1 : dp interface enable  

10   RW   0x0  

edpi_wms_fs  

edpi wms mode ̆frame st signal   

write "1": edpi_wms_mode frame start (when other register is 

config done)  

read : wms mode hold status  

9   RW   0x0  
edpi_wms_mode  

1'b1: mipi command mode  

8   RW   0x0  
edpi_halt_en  

mipi flow ctrl enable   

7:3   RO   0x0  reserved   

2:1   RW   0x0  

direct_path_layer_sel  

direct path layer select  

2'b00 : select win0  

2'b01 : select win1  

2'b10 : select win2  

2'b11 : select win3  

0   RW   0x0  

direct_path_en  

iep direct path enable signal  

1'b0 : disable iep direct p ath  

1'b1 : enable iep direct path  

 
 

VOP_SYS_CTRL1  
Address: Operational Base + offset (0x000c)  
System control register1  

Bit  Attr  Reset Value  Description  

31   RW   0x0  
dsp_fp_standby  

 

30:25   RO   0x0  reserved   

24  RW   0x0  

reg_ done_frm  

1ôb0: every frame valid  

1ôb1: every field valid 

23:22   RW   0x0  

noc_hurry_w_value  

2'b00: low priority  

2'b11: high priority  

21:20   RW   0x0  

noc_hurry_w_mode  

2'b00: noc_hurry_w disable  

2'b01: left 1/4 fifo empty  

2'b10: left 1/2 fifo empty  

2'b11: lef t 3/4 fifo empty  
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Bit  Attr  Reset Value  Description  

19:18   RO   0x0  reserved   

17:13   RW   0x1d  
axi_outstanding_max_num  

axi bus max outstanding number  

12   RW   0x0  
axi_max_outstanding_en  

axi bus max outstanding enable  

11:10   RW   0x0  
noc_win_qos  

Noc win qos  

9   RW   0x0  
noc_qos_en  

Noc qos enable  

8:3   RW   0x00  
noc_hurry_threshold  

Noc hurry threshold value  

2:1   RW   0x0  
noc_hurry_value  

Noc hurry value  

0   RW   0x0  
noc_hurry_en  

Noc hurry enable   

 
 

VOP_DSP_CTRL0  
Address: Operational Base + offset (0x0010)  
  

Bit  Attr  Reset Value  Description  

31   RO   0x0  
dsp_field  

 

30:26   RO   0x0  reserved   

25   RW   0x0  
sw_tve_output_sel  

 

24   RO   0x0  reserved   

23   RW   0x0  

dsp_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

22   RW   0x0  

dsp_x_mir_en   

1'b0 : no x_mirror  

1'b1 : x_mirror  

21   RW   0x0  

dsp_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   

20   RW   0x0  

dsp_ccir656_avg  

Cb-Cr filter in CCIR656 mod e   

1'b0 : drop mode   

1'b1 : average mode   

19   RW   0x0  

dsp_black_en  

Black display mode   

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

(0x000000)   
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Bit  Attr  Reset Value  Description  

18   RW   0x0  

dsp_blank_en  

Blank display mode   

When this bit enable, the Hsync/Vsync /Den output is blank   

17   RW   0x0  

dsp_out_zero  

Hsync/Vsync/Den output software ctrl   

1'b0 : normal output   

1'b1 : all output '0'   

16   RW   0x0  

dsp_dummy_swap  

Display dummy swap enable   

1'b0 : B+G+R+dummy   

1'b1 : dummy+B+G+R   

15   RW   0x0  

dsp_delta_swap  

Display delta swap enable   

1'b0 : disable   

1'b1 : enable   

*See detail description in Delta display charpter.   

14   RW   0x0  

dsp_rg_swap  

Display output red and green swap enable   

1'b0 : RGB   

1'b1 : GRB   

13   RW   0x0  

dsp_rb_swap   

Display output red and blue swap enable   

1'b0 : RGB   

1'b1 : BGR   

12   RW   0x0  

dsp_bg_swap  

Display output blue and green swap enable   

1'b0 : RGB   

1'b1 : RBG   

11   RW   0x0  

dsp_field_pol  

field polarity when interlace dsp  

1'b0 : normal   

1'b1 : invert   

10   RW   0x0  

dsp_interlace  

Interlace display enable   

1'b0 : disable   

1'b1 : enable   

*This mode is related to the ITU -R656 output, the display timing of 

odd field must be set correctly.   

(lcdc_dsp_vs_st_end_f1/lcdc_dsp_vact_end_f1)   

9   RW   0x0  

dsp_ddr_phase  

dclk phase lock  

1'b0 : no lock   

1'b1 : lock every line  
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Bit  Attr  Reset Value  Description  

8   RW   0x0  

dsp_dclk_ddr  

dclk output mode   

1'b0 : SDR   

1'b1 : DDR   

7:6   RO   0x0  reserved   

5   RW   0x0  
p2i_en  

 

4   RW   0x0  

sw_core_dclk_sel  

1'b0: dclk_co re sel dclk  

1'b1: dclk_core sel dclk div2  

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]   

4'b0011: Parallel 24 -bit RGB888 double pixel mix out  

        phase0:G1[3:0],B1[7:0],G0[3:0],B0[7:0]  

        phase1:R1[7:0],G1[7:4],R0[7:0],G0[7:4]  

4'b0100: Serial 2x12 -bit       

        12'b0,G[3:0],B[7:0] + 12'b0,R[7:0],G[7:4]         

4'b0101: ITU -656 output mode0    

        16'b0,pixel_data[7:0]   

4'b0110: ITU -656 output mode1   

        8'b0,pixel_data[7:0],8'b0   

4'b0111: ITU -656 output mode2  

        9'b0,pixel_data[7:0], 7'b0   

4'b1000: Serial 3x8 -bit RGB888    

        16'b0, B[7:0]+16'b0,G[7:0]+16'b0,R[7:0]                 

4'b1100: Serial 3x8 -bit RGB888 + dummy    

        16'b0, B[7:0]+16'b0,G[7:0]+16'b0,R[7:0] + dummy   

4'b1110:  YUV420 output for HDMI  

4'b1100:  DP_YUV4 22  

4'b1101:  DP_YUV420  

4'b1111: Parallel 30 -bit RGBaaa output       

        R[9:0],G[9:0],B[9:0]   

Others: Reserved.   

 
 

VOP_DSP_CTRL1  
Address: Operational Base + offset (0x0014)  
Display control register1  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31   RW   0x0  

mipi_dclk_pol  

DCLK invert enable   

1'b0 : normal   

1'b1 : invert   

default dclk invert  

30   RW   0x0  

mipi_den_pol  

DEN polarity   

1'b0 : positive   

1'b1 : negative   

29   RW   0x0  

mipi_vsync_pol  

VSYNC polarity   

1'b0 : negative   

1'b1 : positi ve   

28   RW   0x0  

mipi_hsync_pol  

HSYNC polarity   

1'b0 : negative   

1'b1 : positive   

27   RW   0x0  

edp_dclk_pol  

DCLK invert enable   

1'b0 : normal   

1'b1 : invert   

default dclk invert  

26   RW   0x0  

edp_den_pol  

DEN polarity   

1'b0 : positive   

1'b1 : negative   

25   RW   0x0  

edp_vsync_pol  

VSYNC polarity   

1'b0 : negative   

1'b1 : positive   

24   RW   0x0  

edp_hsync_pol  

HSYNC polarity   

1'b0 : negative   

1'b1 : positive   

23   RW   0x0  

hdmi_dclk_pol  

DCLK invert enable   

1'b0 : normal   

1' b1 : invert   

default dclk invert  

22   RW   0x0  

hdmi_den_pol  

DEN polarity   

1'b0 : positive   

1'b1 : negative   
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Bit  Attr  Reset Value  Description  

21   RW   0x0  

hdmi_vsync_pol  

VSYNC polarity   

1'b0 : negative   

1'b1 : positive   

20   RW   0x0  

hdmi_hsync_pol  

HSYNC polarity   

1'b0 :  negative   

1'b1 : positive   

19   RW   0x0  

dp_lvds_dclk_pol  

DCLK invert enable   

1'b0 : normal   

1'b1 : invert   

default dclk invert  

18   RW   0x0  

dp_lvds_den_pol  

DEN polarity   

1'b0 : positive   

1'b1 : negative   

17   RW   0x0  

dp_lvds_vsync_pol  

VSYNC polarity   

1'b0 : negative   

1'b1 : positive   

16   RW   0x0  

dp_lvds_hsync_pol  

HSYNC polarity   

1'b0 : negative   

1'b1 : positive   

15:14   RW   0x3  
dsp_layer3_sel  

layer3 selection  

13:12   RW   0x2  
dsp_layer2_sel  

layer2 selection  

11:10   RW   0x1  
dsp_layer1_sel  

layer1 selection  

9:8   RW   0x0  
dsp_layer0_sel  

layer0 selection  

7   RW   0x0  

update_gamma_lut  

1'b0:no update gamma_lut  

1'b1:update gamma_lut  

6   RW   0x0  

dither_up_en  

1'b0 : no dither up   

1'b1 : rgb565 dither up to rgb888  

5   RO   0x0  reserved   

4   RW   0x0  

dither_down_sel  

dither down mode select  

2'b0 : allegro  

2'b1 : FRC  
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Bit  Attr  Reset Value  Description  

3   RW   0x0  

dither_down_mode  

Dither -down mode   

1'b0 : RGB888 to RGB565   

1'b1 : RGB888 to RGB666   

2   RW   0x0  

dither_down_en  

Di ther -down enable   

1'b0 : disable   

1'b1 : enable   

1   RW   0x0  
pre_dither_down_en  

10bit -> 8bit (allegro)  

0   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 Display LUT mode enable.  

 
 

VOP_DSP_BG  
Address: Operational Base + offset (0x0018)  
Background color  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x00  

dsp_bg_red  

Background Red color   

8bit red color  

15:8   RW   0x00  

dsp_bg_green  

Background Green color   

8bit green color  

7:0   RW   0x00  

dsp_bg_blue  

Background Blue color   

8bit blue color  

 
 

VOP_MCU_CTRL  
Address: Operational Base + offset (0x001c)  
MCU mode control register   

Bit  Attr  Reset Va lue  Description  

31   RW   0x0  
mcu_type  

MCU LCD output SELECT   

30   RW   0x0  
mcu_bypass  

MCU LCD BYPASS MODE Select   

29   RW   0x0  
mcu_rs  

MCU LCD RS Select   

28   
W1

C   
0x0  

mcu_frame_st  

Write"1" : MCU HOLD Mode Frame Start   

Read : MCU/LCDC s tandby HOLD status   
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Bit  Attr  Reset Va lue  Description  

27   RW   0x0  
mcu_hold_mode  

MCU HOLD Mode Select   

26   RW   0x0  

mcu_clk_sel  

MCU_CLK_SEL for MCU bypass   

1'b1 : MCU BYPASS sync with DCLK   

1'b0 : MCU BYPASS sync with HCLK   

25:20   RW   0x07  
mcu_rw_pend  

MCU_RW signal end po int (0 -63)   

19:16   RW   0x1  
mcu_rw_pst  

MCU_RW signal start point (0 -15)   

15:10   RW   0x07  
mcu_cs_pend  

MCU_CS signal end point (0 -63)   

9:6   RW   0x0  
mcu_cs_pst  

MCU_CS signal start point (0 -15)   

5:0   RW   0x08  
mcu_pix_total  

MCU LCD Interf ace writing period (1 -63)   

 
 
VOP_WIN0_CTRL0  

Address: Operational Base + offset (0x0030)  
Win0 ctrl register0  

Bit  Attr  Reset Value  Description  

31:30   RW   0x0  

win0_dma_burst_length  

WIN0 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)   

2'b11 : reserved  

29:25   RW   0x1d  
win0_axi_outstanding_max_num  

win0 out standing max number  

24   RW   0x0  

win0_axi_max_outstanding_en  

1'b0 : disable   

1'b1 : enable   

23   RO   0x0  reserved   

22   RW   0x0  

win0_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

21   RW   0x0  

win0_x_mir_en  

1'b0 : no x_mirror  

1'b1 : x_mirror  

20   RW   0x0  

win0_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   
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Bit  Attr  Reset Value  Description  

19   RW   0x0  

win0_cbr_deflick  

Win0 Cbr deflick mode   

1'b0 : disable   

1'b1 : enable   

18   RW   0x0  

win0_yrgb_deflick  

win0 YRGB deflick mode   

1'b0 : disable   

1'b1 : enable   

17   RW   0x0  
win0_yuyv  

win0_data_fmt[3]  

16   RW   0x0  

win0_hw_pre_mul_en  

1'b0: no hardware pre multiply mode  

1'b1: hardware pre multiply mode  

15   RW   0x0  

win0_uv_swap  

Win0 CbCr swap   

1'b0 : CrCb   

1'b1 : CbCr   

14    RW   0x0  

win0_mid_swap  

Win0 Y middle swap   

1'b0 : Y3Y2Y1Y0   

1'b1 : Y3Y1Y2Y0   

13   RW   0x0  

win0_alpha_swap  

win0 alpha swap  

1'b0 : ARGB  

1'b1 : RGBA  

12   RW   0x0  

win0_rb_swap  

win0 RGB RED and BLUE swap  

1'b0 : RGB   

1'b1 : BGR   

11:10   RW   0x0  

win0_csc_mode  

Win0 YUV2RGB  or RGB2YUV  

Color space conversion(YUV2RGB):   

2'b00 : mpeg   

2'b01 : jpeg   

2'b10 : hd   

2'b11 : mpeg   

Color space conversion(RGB2YUV):   

2'bx0: BT601  

2'bx1: BT709  

9   RW   0x0  

win0_no_outstanding  

win0 AXI master  read outstanding  

1'b0 : enable     

1'b1 : disable   
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Bit  Attr  Reset Value  Description  

8   RW   0x0  

win0_interlace_read  

Win0 interlace read mode   

1'b0 : disable   

1'b1 : enable   

7:5   RW   0x2  
win0_lb_mode  

win0 line buffer mode,calc by driver.  

4   RW   0x0  

win0_fmt_10  

0: yuv 8 bit fmt mode  

1: yuv 10bit fmt mode  

3:1   RW   0x0  

win0_data_fmt  

vld_reg  

4'b0000 : ARGB888  

4'b0001 : RGB888  

4'b0010 : RGB565  

4'b0100 : YcbCr420  

4'b0101 : YcbCr422  

4'b0110 : YcbCr444  

4'b1000:  YCrYCb422   

4'b1001:  YCrYCb420  

4'b1010:  CrYCbY422   

4'b1011:  CrYCbY420  

 

0   RW   0x0  

win0_en  

1'b0 : disable   

1'b1 : enable   

 
 

VOP_WIN0_CTRL1  
Address: Operational Base + offset (0x0034)  

Win0 ctrl register1  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win0_cbr_vsd_mode  

win0 vertical scal er down mode select  

1'b0 : bilinear  

1'b1 : average  

30   RW   0x0  

win0_cbr_vsu_mode  

win0 vertical scaler down mode select  

1'b0 : bilinear  

1'b1 : bicubic  

29:28   RW   0x0  

win0_cbr_hsd_mode  

win0 horizontal scaler down mode select  

2'b00 : bilinear   

2'b01 : bicubic  

2'b10 : average  
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Bit  Attr  Reset Value  Description  

27:26   RW   0x0  

win0_cbr_ver_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

25:24   RW   0x0  

win0_cbr_hor_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

23   RW   0x0  

win0_yrgb_vsd_mode  

win0 vertical scaler down mode select  

1'b0 : bilinear  

1'b1 : average  

22   RW   0x0  

win0_yrgb_vsu_mode  

win0 vertical scaler down mode select  

1'b0 : bilinear  

1'b1 : bicubic  

21:20   RW   0x0  

win0_yrgb _hsd_mode  

win0 horizontal scaler down mode select  

2'b00 : bilinear  

2'b01 : average  

19:18   RW   0x0  

win0_yrgb_ver_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

17:16   RW   0x0  

win0_yrgb_hor_scl_mode  

2'b00 : n o scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

15   RW   0x0  

win0_line_load_mode  

when yuv fmt,  

1'b0: load data by axi trans  

1'b1: load data by lines  

14:12   RW   0x0  
win0_cbr_axi_gather_num  

win0 axi cbr data transfer gather numbe r  

11:8   RW   0x0  
win0_yrgb_axi_gather_num  

win0 axi yrgb data transfer gather number  

7   RW   0x0  
win0_vsd_cbr_gt2  

cbr_src/cbr_dst >= 2  

6   RW   0x0  
win0_vsd_cbr_gt4  

cbr_src/cbr_dst >= 4  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 190  

Bit  Attr  Reset Value  Description  

5   RW   0x0  
win0_vsd_yrgb_gt2  

yrgb_src/yrgb_dst >= 2   

4   RW   0x0  
win0_vsd_yrgb_gt4  

yrgb_src/yrgb_dst >= 4  

3:2   RW   0x0  

win0_bic_coe_sel  

2'b00 : PRECISE  

2'b01 : SPLINE  

2'b10 : CATROM  

2'b11 : MITCHELL  

1   RW   0x0  
win0_cbr_axi_gather_en  

win0 axi bus cbr data gather transfer enable  

0   RW   0x0  
win0_yrgb_axi_gather_en  

win0 axi bus yrgb data gather transfer enable  

 
 

VOP_WIN0_COLOR_KEY  
Address: Operational Base + offset (0x0038)  

Win0 color key register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win0_key_en  

Win0 transparency c olor key enable  

1'b0 : disable;   

1'b1 : enable;   

30:24   RO   0x0  reserved   

23:0   RW   0x000000  

win0_key_color  

Win0 key color   

24 bit RGB888  

 
 

VOP_WIN0_VIR  
Address: Operational Base + offset (0x003c)  
Win0 virtual stride   

Bit  Attr  Reset Va lue  Description  

31:16   RW   0x0140  
win0_vir_stride_uv  

Number of words of Win0 uv Virtual width   

15:0   RW   0x0140  

win0_vir_stride  

Win0 Virtual stride   

Number of words of Win0 yrgb Virtual width   

ARGB888 : win0_vir_width   

RGB888 : (win0_vir_wi dth*3/4) + (win0_vir_width%3)   

RGB565 : ceil(win0_vir_width/2)   

YUV : ceil(win0_vir_width/4)   

 
 
VOP_WIN0_YRGB_MST  

Address: Operational Base + offset (0x0040)  
Win0 YRGB memory start address   

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x0000000 0  
win0_yrgb_mst  

win0 YRGB frame buffer memory start address   

 

 
VOP_WIN0_CBR_MST  
Address: Operational Base + offset (0x0044)  

Win0 Cbr memory start address   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win0_cbr_mst  

win0 CBR frame buf fer memory start address   

 
 
VOP_WIN0_ACT_INFO  

Address: Operational Base + offset (0x0048)  
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 (0x004c)  
Win0 display width/height on panel   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win0_dsp_height  

Win0 display window height   

win0_dsp_height = (win0 vertical size -1)  

15:12   RO   0x0  rese rved   

11:0   RW   0x13f  

win0_dsp_width  

Win0 display window width   

win0_dsp_width = (win0 horizontial size -1)   

 
 

VOP_WIN0_DSP_ST  
Address: Operational Base + offset (0x0050)  
Win0 display start point on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win0_dsp_yst  

Win0 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

12:0   RW   0x000a  
win0_dsp_xst  

Win0 horizontal start point(x) of the Panel scanning   

 

 
VOP_WIN0_SCL_FA CTOR_YRGB  
Address: Operational Base + offset (0x0054)  

Win0 YRGB scaling factor  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

win0_vs_factor_yrgb  

Win0 YRGB vertical scaling factor:   

factor=((LCDC_WIN0_ACT_INFO[31:16])  

       /(LCDC_WIN0_D SP_INFO[31:16]))*2^12  

15:0   RW   0x1000  

win0_hs_factor_yrgb  

Win0 YRGB horizontal scaling factor:   

factor=((LCDC_WIN0_ACT_INFO[15:0])  

       /(LCDC_WIN0_DSP_INFO[15:0]))*2^12  

 
 

VOP_WIN0_SCL_FACTOR_CBR  
Address: Operational Base + offset (0x0058)  
Win0 Cbr scaling factor  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

win0_vs_factor_cbr  

Win0 CBR vertical scaling factor:   

YCbCr420:  

factor=((LCDC_WIN0_ACT_INFO[31:16]/ 2)  

       /(LCDC_WIN0_DSP_INFO[31:16] ))*2^12  

YCbCr422,YCbCr444:  

factor=((LCDC_WIN0_ACT_INFO[31:16])  

       /(LCDC_WIN0_DSP_INFO[31:16] ))*2^12  

15:0   RW   0x1000  

win0_hs_factor_cbr  

Win0 CBR horizontal scaling factor:   

YCbCr422,YCbCr420:   

factor=((LCDC_WIN0_ACT_INFO[15:0]/2)  

       /(LCDC_WIN0_DSP_INFO[15:0]))*2^1 2  

YCbCr444:   

factor=((LCDC_WIN0_ACT_INFO[15:0])  

       /(LCDC_WIN0_DSP_INFO[15:0]))*2^12  

 
 
VOP_WIN0_SCL_OFFSET  

Address: Operational Base + offset (0x005c)  
Win0 scaling start point offset   

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

win 0_vs_offset_cbr  

Cbr Vertical scaling start point offset   

(0x00~0xff)/0x100 = 0~0.99   
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Bit  Attr  Reset Value  Description  

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 scal ing 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_WIN0_SRC_ALPHA_CTRL  

Address: Operational Base + offset (0x0060)  
Win0 alpha source c ontrol register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
win0_fading_value  

win0 fading value ,8bits  

23:16   RW   0x00  
win0_src_global_alpha  

 src global alpha  

15:9   RO   0x0  reserved   

8:6   RW   0x0  
win0_src_factor_mode  

src fac tor mode  

5   RW   0x0  
win0_src_alpha_cal_mode  

src alpha calc mode  

4:3   RW   0x0  
win0_src_blend_mode  

src blend mode  

2   RW   0x0  
win0_src_alpha_mode  

src alpha mode  

1   RW   0x0  
win0_src_color_mode  

src color mode  

0   RW   0x0  
win0_src_alp ha_en  

src alpha en  

 
 

VOP_WIN0_DST_ALPHA_CTRL  
Address: Operational Base + offset (0x0064)  
Win0 alpha destination control register  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8:6   RW   0x0  
win0_dst_factor_mode  

dst factor mode  

5:0   RW   0x00  
win0_dst_m0_reserved  

reserved  

 
 

VOP_WIN0_FADING_CTRL  
Address: Operational Base + offset (0x0068)  
Win0 fading contrl register  
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Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  
layer0_fading_en  

fadin g enable  

23:16   RW   0x00  
layer0_fading_offset_b  

fading offset blue value  

15:8   RW   0x00  
layer0_fading_offset_g  

fading offset green value  

7:0   RW   0x00  
layer0_fading_offset_r  

fading offset red value  

 
 

VOP_WIN0_CTRL2  
Address: Operational  Base + offset (0x006c)  

Win0 ctrl register2  

Bit  Attr  Reset Value  Description  

31:8   RO   0x0  reserved   

7:4   RW   0x2  
win_rid_win0_cbr  

axi read id of win0 cbr channel  

3:0   RW   0x1  
win_rid_win0_yrgb  

axi read id of win0 yrgb channel  

 
 

VOP _WIN1_CTRL0  
Address: Operational Base + offset (0x0070)  
Win1 ctrl register0  

Bit  Attr  Reset Value  Description  

31:30   RW   0x0  

win1_dma_burst_length  

WIN1 DMA read Burst length   

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

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

2'b10 : burst4 (burst 6 in rgb888 pack mode)   

2'b11 : reserved  

29:25   RW   0x1d  
win1_axi_max_outstanding_num  

win1 out standing max number  

24   RW   0x0  

win1_axi_max_outstanding_en  

1'b0 : disable   

1'b1 : enable   

23   RO   0x0  reserved   

22   RW   0x0  

win1_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

21   RW   0x0  

win1_x_mir_en  

1'b0 : no x_mirror  

1'b1 : x_mirror  
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Bit  Attr  Reset Value  Description  

20   RW   0x0  

win1_yuv_clip  

YCrCb clip   

1'b0 : disable, YCbCr no clip   

1'b1 : enable, YCb Cr clip before YCbCr2RGB   

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

19   RW   0x0  

win1_cbr_deflick  

Win1 Cbr deflick mode   

1'b0 : disable   

1'b1 : enable   

18   RW   0x0  

win1_yrgb_deflick  

win1 YRGB deflick mode   

1'b0 : disable   

1'b1 : enable   

17   RW   0x0  
win1_yuyv  

win1_data_fmt[3]  

16   RW   0x0  

win1_hw_pre_mul_en  

1'b0: no hardware pre multiply mode  

1'b1: hardware pre multiply mode  

15   RW   0x0  

win1_uv_swap  

Win1 CbCr swap   

1'b0 : CrCb   

1'b1 : CbCr   

14   RW   0x0  

win1_mid_swap  

Win1 Y  middle 8 -bit swap   

1'b0 : Y3Y2Y1Y0   

1'b1 : Y3Y1Y2Y0   

13   RW   0x0  

win1_alpha_swap  

win1 alpha swap  

1'b0 : ARGB  

1'b1 : RGBA  

12   RW   0x0  

win1_rb_swap  

win1 RGB RED and BLUE swap  

1'b0 : RGB   

1'b1 : BGR   

11:10   RW   0x0  

win1_csc_mode  

Win1 YUV2RGB  or RGB2YUV  

Color space conversion(YUV2RGB):   

2'b00 : mpeg   

2'b01 : jpeg   

2'b10 : hd   

2'b11 : mpeg   

Color space conversion(RGB2YUV):   

2'bx0: BT601  

2'bx1: BT709  
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Bit  Attr  Reset Value  Description  

9   RW   0x0  

win1_no_outstanding  

win1 AXI master read outstanding  

1'b0 : en able     

1'b1 : disable   

8   RW   0x0  

win1_interlace_read  

Win1 interlace read mode   

1'b0 : disable   

1'b1 : enable   

7:5   RW   0x2  
win1_lb_mode  

win1 line buffer mode,calc by driver.  

4   RW   0x0  

win1_fmt_10  

1'b0: yuv 8bit fmt mode  

1'b1: yuv 1 0bit fmt mode  

3:1   RW   0x0  

win1_data_fmt  

3'b000 : ARGB888  

3'b001 : RGB888  

3'b010 : RGB565  

3'b100 : YcbCr420  

3'b101 : YcbCr422  

3'b110 : YcbCr444  

0   RW   0x0  

win1_en  

1'b0 : disable   

1'b1 : enable   

 

 
VOP_WIN1_CTRL1  
Address: Operational Bas e + offset (0x0074)  

Win1 ctrl register1  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win1_cbr_vsd_mode  

win1 vertical scaler down mode select  

1'b0 : bilinear  

1'b1 : average  

30   RW   0x0  

win1_cbr_vsu_mode  

win1 vertical scaler up mode select   

1'b0 : bilinear  

1'b1 : bicubic  

29:28   RW   0x0  

win1_cbr_hsd_mode  

win1 horizontal scaler down mode select  

2'b00 : bilinear  

2'b01 : bicubic  

2'b10 : average  
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Bit  Attr  Reset Value  Description  

27:26   RW   0x0  

win1_cbr_ver_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scal e down  

2'b11 : no scale  

25:24   RW   0x0  

win1_cbr_hor_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

23   RW   0x0  

win1_yrgb_vsd_mode  

win1 vertical scaler down mode select  

1'b0 : bilinear  

1'b1 : average  

22   RW   0x0  

win1_yrgb_vsu_mode  

win1 vertical scaler up mode select  

1'b0 : bilinear  

1'b1 : bicubic  

21:20   RW   0x0  

win1_yrgb_hsd_mode  

win1 horizontal scaler down mode select  

2'b00 : bilinear  

2'b01 : average  

19:18   RW   0x0  

win1_yrgb_ver_scl_mode   

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

17:16   RW   0x0  

win1_yrgb_hor_scl_mode  

2'b00 : no scale  

2'b01 : scale up  

2'b10 : scale down  

2'b11 : no scale  

15   RW   0x0  

win1_line_load_mode  

when yuv fmt,  

1'b0: load data by pixels  

1'b1: load data by lines  

14:12   RW   0x0  
win1_cbr_axi_gather_num  

win1 axi cbr data transfer gather number  

11:8   RW   0x0  
win1_yrgb_axi_gather_num  

win1 axi yrgb data transfer gather number  

7   RW   0x0  
win1_vsd_cbr_gt2  

cbr_src/ cbr_dst >= 2  

6   RW   0x0  
win1_vsd_cbr_gt4  

cbr_src/cbr_dst >= 4  
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Bit  Attr  Reset Value  Description  

5   RW   0x0  
win1_vsd_yrgb_gt2  

yrgb_src/yrgb_dst >= 2  

4   RW   0x0  
win1_vsd_yrgb_gt4  

yrgb_src/yrgb_dst >= 4  

3:2   RW   0x0  

win1_bic_coe_sel  

2'b00 : PRECISE  

2'b01 : SPLINE  

2'b 10 : CATROM  

2'b11 : MITCHELL  

1   RW   0x0  
win1_cbr_axi_gather_en  

win1 cbr axi bus gather enable  

0   RW   0x0  
win1_yrgb_axi_gather_en  

win1 yrgb axi bus gather enable  

 
 

VOP_WIN1_COLOR_KEY  
Address: Operational Base + offset (0x0078)  

Win1 color ke y register  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win1_key_en  

Win1 transparency color key enable  

1'b0 : disable;   

1'b1 : enable;   

30:24   RO   0x0  reserved   

23:0   RW   0x000000  

win1_key_color  

Win1 key color   

24 bit RGB888  

 
 

VOP _WIN1_VIR  
Address: Operational Base + offset (0x007c)  
win1 virtual stride   

Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  
win1_vir_stride_uv  

Number of words of Win1 uv Virtual width   

15:0   RW   0x0140  

win1_vir_stride  

Win1 Virtual strid e   

Number of words of Win1 yrgb Virtual width   

ARGB888 : win1_vir_width   

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

RGB565 : ceil(win1_vir_width/2)   

YUV : ceil(win1_vir_width/4)   

 
 
VOP_WIN1_YRGB_MST  

Address: Operational Base + offset (0x00 80)  
Win1 YRGB memory start address   

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win1_yrgb_mst  

win1 YRGB frame buffer memory start address   

 

 
VOP_WIN1_CBR_MST  
Address: Operational Base + offset (0x0084)  

Win1 Cbr memory start address    

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
win1_cbr_mst  

win1 CBR frame buffer memory start address   

 
 
VOP_WIN1_ACT_INFO  

Address: Operational Base + offset (0x0088)  
Win1 active window width/height   

Bit  Attr  Reset Value  Descrip tion  

31:29   RO   0x0  reserved   

28:16   RW   0x00ef  

win1_act_height  

Win1 active(original) window height   

win_act_height = (win1 vertical size -1)   

15:13   RO   0x0  reserved   

12:0   RW   0x013f  

win1_act_width  

Win1 active(original) window widt h   

win_act_width = (win1 horizontial size -1)   

 
 
VOP_WIN1_DSP_INFO  

Address: Operational Base + offset (0x008c)  
Win1 display width/height on panel   

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win1_dsp_height   

Win1 display window height   

win1_dsp_height = (win1 vertical size -1)  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win1_dsp_width  

Win1 display window width   

win1_dsp_width = (win1 horizontial size -1)   

 
 

VOP_WIN1_DSP_ST  
Address: Operational B ase + offset (0x0090)  
Win1 display start point on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win1_dsp_yst  

Win1 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 200  

Bit  Attr  Reset Value  Description  

12:0   RW   0x000a  
win1_dsp_xst  

Win1 horizontal start point(x) of the Panel scanning   

 

 
VOP_WIN1_SCL_FACTOR_YRGB  
Address: Operational Base + offset (0x0094)  

Win1 YRGB scaling factor  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

win1_vs_factor_yrg b  

Win1 YRGB vertical scaling factor:   

factor=((LCDC_WIN1_ACT_INFO[31:16])  

       /(LCDC_WIN1_DSP_INFO[31:16]))*2^12  

15:0   RW   0x1000  

win1_hs_factor_yrgb  

Win1 YRGB horizontal scaling factor:   

factor=((LCDC_WIN1_ACT_INFO[15:0])  

       /(LCDC_WIN1_ DSP_INFO[15:0]))*2^12  

 
 

VOP_WIN1_SCL_FACTOR_CBR  
Address: Operational Base + offset (0x0098)  
Win1 Cbr scaling factor  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

win1_vs_factor_cbr  

Win1 CBR vertical scaling factor:   

YCbCr420:  

factor=(( LCDC_WIN1_ACT_INFO[31:16]/ 2)  

       /(LCDC_WIN1_DSP_INFO[31:16] ))*2^12  

YCbCr422,YCbCr444:  

factor=((LCDC_WIN1_ACT_INFO[31:16])  

       /(LCDC_WIN1_DSP_INFO[31:16] ))*2^12  

15:0   RW   0x1000  

win1_hs_factor_cbr  

Win1 Cbr horizontal scaling factor:   

YCbCr422,YCbCr420:   

factor=((LCDC_WIN1_ACT_INFO[15:0]/2)  

       /(LCDC_WIN1_DSP_INFO[15:0]))*2^12  

YCbCr444:   

factor=((LCDC_WIN1_ACT_INFO[15:0])  

       /(LCDC_WIN1_DSP_INFO[15:0]))*2^12  

 

 
 
VOP_WIN1_SCL_OFFSET  

Address: Operational Base + offset (0x009 c)  
Win1 scaling start point offset   

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

win1_vs_offset_cbr  

Cbr Vertical scaling start point offset   

(0x00~0xff)/0x100 = 0~0.99   
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Bit  Attr  Reset Value  Description  

23:16   RW   0x00  

win1_vs_offset_yrgb  

Y Vertical scaling start poin t offset   

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

15:8   RW   0x00  

win1_hs_offset_cbr  

Cbr Horizontal scaling start point offset   

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

7:0   RW   0x00  

win1_hs_offset_yrgb  

Y Horizontal scaling start point offset   

(0x00~0xff)/0x100 = 0~0 .99   

 
 
VOP_WIN1_SRC_ALPHA_CTRL  

Address: Operational Base + offset (0x00a0)  
Win1 alpha source control register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
win1_fading_value  

fading value,8bit  

23:16   RW   0x00  
win1_src_global_alpha  

 src global alpha  

15:9   RO   0x0  reserved   

8:6   RW   0x0  
win1_src_factor_mode  

src factor mode  

5   RW   0x0  
win1_src_alpha_cal_mode  

src alpha calc mode  

4:3   RW   0x0  
win1_src_blend_mode  

src blend mode  

2   RW   0x0  
win1_src_alpha_mode  

src alpha mode  

1   RW   0x0  
win1_src_color_mode  

src color mode  

0   RW   0x0  
win1_src_alpha_en  

src alpha en  

 
 

VOP_WIN1_DST_ALPHA_CTRL  
Address: Operational Base + offset (0x00a4)  
Win1 alpha destination control register  

Bit  Attr  Reset Value  Descri ption  

31:9   RO   0x0  reserved   

8:6   RW   0x0  
win1_dst_factor_m0  

dst factor mode  

5:0   RW   0x00  
win1_dsp_m0_reserved  

reserved  

 
 

VOP_WIN1_FADING_CTRL  
Address: Operational Base + offset (0x00a8)  
Win1 fading contrl register  
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Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  
win1_fading_en  

fading enable  

23:16   RW   0x00  
win1_fading_offset_b  

fading offset blue value  

15:8   RW   0x00  
win1_fading_offset_g  

fading offset green value  

7:0   RW   0x00  
win1_ fading_offset_r  

fading offset red value  

 
 

VOP_WIN1_CTRL2  
Address: Operational Base + offset (0x00ac)  

Win1 ctrl register2  

Bit  Attr  Reset Value  Description  

31:8   RO   0x0  reserved   

7:4   RW   0x4  
win_rid_win1_cbr  

axi read id of win1 cbr chan nel  

3:0   RW   0x3  
win_rid_win1_yrgb  

axi read id of win1 yrgb channel  

 
 

VOP_WIN2_CTRL0  
Address: Operational Base + offset (0x00b0)  
win2 ctrl register0  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win2_endian_swap3  

Win2 region3 8pp palette  data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

30   RW   0x0  

win2_alpha_swap3  

Win2 region3 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

29   RW   0x0  

win2_rb_swap3  

Win2 region3 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

28   RW   0x0  

win2_endian_swap2  

Win2 region2 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

27   RW   0x0  

win2_alpha_swap2  

Win2 region2 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   
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Bit  Attr  Reset Value  Description  

26   RW   0x0  

win2_rb_swap2  

Win2 region2 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

25   RW   0x0  

win2_endian_swap1  

Win2 region1 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

24   RW   0x0  

win2_alpha_s wap1  

Win2 region1 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

23   RW   0x0  

win2_rb_swap1  

Win2 region1 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

22   RW   0x0  

win2_endian_swap0  

Win2 region0 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

21   RW   0x0  

win2_alpha_swap0  

Win2 region0 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

20   RW   0x0  

win2_rb_swap0  

Win2 region0 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

19   RO   0x0  reserved   

18:17   RW   0x0  

win2_data_fmt3  

Win2 region 3 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 :  8bpp  

16   RW   0x0  

win2_mst3_en  

win2 master3 enable  

1'b0 : disable   

1'b1 : enable   

15   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

14:13   RW   0x0  

win2_data_fmt2  

Win2 region 2 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 : 8bpp  

12   RW   0x0  

win2_mst2_en  

win2 master2 enable  

1'b0 : disable   

1'b1 : enable   

11   RO   0x0  reserved   

10:9   RW   0x0  

win2_data_fmt1  

Win2 region 1 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 : 8bpp  

8   RW   0x0  

win2_mst1_en  

win2 master1 enable  

1'b0 : disable   

1'b1 : enable   

7   RO   0x0  reserved   

6:5   RW   0x0  

win2_data_fmt0  

Win2 region 0 data format  

2' b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 : 8bpp  

4   RW   0x0  

win2_mst0_en  

win2 master0 enable  

1'b0 : disable   

1'b1 : enable   

3:2   RW   0x0  

win2_csc_mode  

Win2 RGB2YUV conversion mode  

Color space conversion:   

2'b00: BT601_L  

2'b01: B T709_L  

2'b10: BT601_F  

2'b11: BT2020  

1   RW   0x0  

win2_interlace_read  

Win2 interlace read mode   

1'b0 : disable   

1'b1 : enable   
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

win2_en  

1'b0 : disable   

1'b1 : enable   

 

 
VOP_WIN2_CTRL1  
Address: Operational Base + offset (0x00b4)  

win2 ctrl register1  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:20   RW   0x5  
win_rid_win2  

axi read id of win2 channel  

19:17   RO   0x0  reserved   

16   RW   0x0  

win2_lut_en  

Win2 LUT ram enable  

1'b0 : disable   

1'b1 : en able   

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

"1"  when Win2 LUT mode enable.   

15   RW   0x0  

win2_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

14   RW   0x0  

win2_no_outstanding  

Win2 AXI master read outstanding     

1'b0 : en able     

1'b1 : disable   

13   RO   0x0  reserved   

12:8   RW   0x1d  
win2_axi_max_outstanding_num  

win2 axi max outstanding number  

7:4   RW   0x0  
win2_axi_gather_num  

win2 axi gather transfer number  

3:2   RW   0x0  

win2_dma_burst_length  

WIN2 DMA r ead 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)   

2'b11 : reserved  

1   RW   0x0  

win2_axi_max_outstanding_en  

1'b0 : disable   

1'b1 : ena ble   

0   RW   0x0  

win2_axi_gather_en  

1'b0 : disable   

1'b1 : enable   

 

 
VOP_WIN2_VIR0_1  
Address: Operational Base + offset (0x00b8)  
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Win2 virtual stride0 and virtaul stride1    

Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  

win2_vir_strid e1  

Win2 Virtual stride1  

Number of words of Win2 Virtual1 width   

ARGB888 : win2_vir_width1   

RGB888 : (win2_vir_width1 * 3/4) + (win2_vir_width1 % 3)   

RGB565 : ceil(win2_vir_width1 / 2)   

8BPP : ceil(win2_vir_width1 / 4)   

4BPP : ceil(win2_vir_width1 / 8)   

2BPP : ceil(win2_vir_width1 / 16)   

1BPP : ceil(win2_vir_width1 / 32)   

15:0   RW   0x0140  

win2_vir_stride0  

Win2 Virtual stride0   

Number of words of Win2 Virtual0 width   

ARGB888 : win2_vir_width0   

RGB888 : (win2_vir_width0 * 3/4) + (win2_vir_wid th0 % 3)   

RGB565 : ceil(win2_vir_width0 / 2)   

8BPP : ceil(win2_vir_width0 / 4)   

4BPP : ceil(win2_vir_width0 / 8)   

2BPP : ceil(win2_vir_width0 / 16)   

1BPP : ceil(win2_vir_width0 / 32)   

 
 
VOP_WIN2_VIR2_3  

Address: Operational Base + offset (0x00bc)  
Win2 virtual stride2 and virtaul stride3    

Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  

win2_vir_stride3  

Win2 Virtual stride3  

Number of words of Win2 Virtual3 width   

ARGB888 : win2_vir_width3   

RGB888 : (win2_vir_width3 * 3/4) + (win2_vir_ width3 % 3)   

RGB565 : ceil(win2_vir_width3 / 2)   

8BPP : ceil(win2_vir_width3 / 4)   

4BPP : ceil(win2_vir_width3 / 8)   

2BPP : ceil(win2_vir_width3 / 16)   

1BPP : ceil(win1_vir_width3 / 32)   

15:0   RW   0x0140  

win2_vir_stride2  

Win2 Virtual stride2   

Number of words of Win2 Virtual2 width   

ARGB888 : win2_vir_width2   

RGB888 : (win2_vir_width2 * 3/4) + (win2_vir_width2 % 3)   

RGB565 : ceil(win2_vir_width2 / 2)   

8BPP : ceil(win2_vir_width2 / 4)   

4BPP : ceil(win2_vir_width2 / 8)   

2BPP : ceil(win2_vir_w idth2 / 16)   

1BPP : ceil(win1_vir_width2 / 32)   
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VOP_WIN2_MST0  
Address: Operational Base + offset (0x00c0)  

Win2 memory start address0   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win2_mst0  

Win2 frame buffer memory start address0   

*must be alianed to 8byte address   

 
 

VOP_WIN2_DSP_INFO0  
Address: Operational Base + offset (0x00c4)  
Win2 display width0/height0 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win2_dsp_height0  

Win2 di splay window height0  

win2_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win2_dsp_width0  

Win2 display window width0   

win2_dsp_width = size -1  

 
 

VOP_WIN2_DSP_ST0  
Address: Operational Base + offset (0x00c8)  
Win2 display start  point0 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win2_dsp_yst0  

Win2 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win2_dsp_xst0  

Win2 horizonta l start point(x) of the Panel scanning   

 

 
VOP_WIN2_COLOR_KEY  
Address: Operational Base + offset (0x00cc)  

Win2 color key register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

win2_key_en  

Win2 transparency color ke y enable  

1'b0 : disable;   

1'b1 : enable;   

23:0   RW   0x000000  
win2_key_color  

Win2 key color   
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VOP_WIN2_MST1  

Address: Operational Base + offset (0x00d0)  
Win2 memory start address1  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

wi n2_mst1  

Win2 frame buffer memory start address1  

*must be alianed to 8byte address   

 

 
VOP_WIN2_DSP_INFO1  
Address: Operational Base + offset (0x00d4)  

Win2 display width1/height1 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved    

27:16   RW   0x0ef  

win2_dsp_height1  

Win2 display window height1  

win2_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win2_dsp_width1  

Win2 display window width1  

win2_dsp_width = size -1  

 

 
VOP_WIN2_DSP_ST1  
Address: Operat ional Base + offset (0x00d8)  

Win2 display start point1 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win2_dsp_yst1  

Win2 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win2_dsp_xst1  

Win2 horizontal start point(x) of the Panel scanning   

 
 
VOP_WIN2_SRC_ALPHA_CTRL  

Address: Operational Base + offset (0x00dc)  
Win2 alpha source control register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
win2_fading_value  

fading value,8bits  

23:16   RW   0x00  
win2_src_global_alpha  

src global alpha  

15:9   RO   0x0  reserved   

8:6   RW   0x0  
win2_src_factor_mode  

src factor mode  

5   RW   0x0  
win2_src_alpha_cal_mode  

src alpha cal mode  
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Bit  Attr  Reset Value  Description  

4:3   RW   0x0  
win2_src_blend_mode  

src blend mode  

2   RW   0x0  
win2_src_alpha_mode  

src alpha mode  

1   RW   0x0  
win2_src_color_mode  

src color mode  

0   RW   0x0  
win2_src_alpha_en  

src alpha en  

 
 

VOP_WIN2_MST2  
Address: Operational Base + offset (0x00e0)  
Win2 memory start address2  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win2_mst2  

Win2 frame buffer memory start address2  

*must be alianed to 8byte address   

 

 
VOP_WIN2_DSP_INFO2  
Address: Operational Base + offset (0x00e4)  

 Win2 dis play width2/height2 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win2_dsp_height2  

Win2 display window height2  

win2_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win2_dsp_widt h2  

Win2 display window width2  

win2_dsp_width = size -1  

 
 
VOP_WIN2_DSP_ST2  

Address: Operational Base + offset (0x00e8)  
Win2 display start point2 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win2_d sp_yst2  

Win2 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win2_dsp_xst2  

Win2 horizontal start point(x) of the Panel scanning   

 
 
VOP_WIN2_DST_ALPHA_CTRL  

Address: Operational Base + offset (0x00ec)  
Win2 alpha destination control register  
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Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8:6   RW   0x0  
win2_dst_factor_mode  

dst factor mode  

5:0   RW   0x00  
win2_dst_m0_reserved  

reserved  

 
 
VOP_WIN2_MST3  

Address: Operational Base  + offset (0x00f0)  
Win2 memory start address3  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win2_mst3  

Win2 frame buffer memory start address3  

*must be alianed to 8byte address   

 
 

VOP_WIN2_DSP_INFO3  
Address: Operational Base + offset (0x00f4)  
 Win2 display width3/height3 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win2_dsp_height3  

Win2 display window height3  

win2_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win2_dsp_width3  

Win2 display window width3  

win2_dsp_width = size -1  

 

 
VOP_WIN2_DSP_ST3  
Address: Operational Base + offset (0x00f8)  

Win2 display start point3 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win2_dsp_yst3  

Win2 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win2_dsp_xst3  

Win2 horizontal start point(x) of the Panel scanning   

 
 
VOP_WIN2_FADING_CTRL  

Address: Operational Base + o ffset (0x00fc)  
Win2 fading contrl register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

24   RW   0x0  

win2_fading_en  

fading enable  

1'b0 : disable  

1'b1 : enable  

23:16   RW   0x00  
win2_fading_offset_b  

fading offset blue  

15: 8   RW   0x00  
win2_fading_offset_g  

fading offset green  

7:0   RW   0x00  
win2_fading_offset_r  

fading offset red  

 
 

VOP_WIN3_CTRL0  
Address: Operational Base + offset (0x0100)  
Win3 ctrl register0  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win3_endian_swap3  

Win3 region3 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

30   RW   0x0  

win3_alpha_swap3  

Win3 region3 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

29   RW   0x0  

win3_rb_swap3  

Win3 reg ion3 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

28   RW   0x0  

win3_endian_swap2  

Win3 region2 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

27   RW   0x0  

win3_alpha_swap2  

Win3 region2 RGB alpha s wap  

1'b0 : ARGB   

1'b1 : RGBA   

26   RW   0x0  

win3_rb_swap2  

Win3 region2 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

25   RW   0x0  

win3_endian_swap1  

Win3 region1 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Li ttle -endian   
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Bit  Attr  Reset Value  Description  

24   RW   0x0  

win3_alpha_swap1  

Win3 region1 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

23   RW   0x0  

win3_rb_swap1  

Win3 region1 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

22   RW   0x0  

win3_endian_swap0  

Win3 region0 8pp palet te data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

21   RW   0x0  

win3_alpha_swap0  

Win3 region0 RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

20   RW   0x0  

win3_rb_swap0  

Win3 region0 RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

19   RO   0x0  reserved   

18:17   RW   0x0  

win3_data_fmt3  

Win3 region 3 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 :  8bpp  

16   RW   0x0  

win3_mst3_en  

win3 master3 enable  

1'b0 : disable   

1'b1 : enable   

15   RO   0x0  reserved   

14:13   RW   0x0  

win3_data_fmt2  

Win3 region 2 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 :  8bpp  

12   RW   0x0  

win3_mst2_en  

win3 master2 enable  

1'b0 : disable   

1'b1 : enable   

11   RO   0x0  reserve d   
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Bit  Attr  Reset Value  Description  

10:9   RW   0x0  

win3_data_fmt1  

Win3 region 1 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 :  8bpp  

8   RW   0x0  

win3_mst1_en  

win3 master1 enable  

1'b0 : disable   

1'b1 : enable   

7   RO   0x0  reserved   

6:5   RW   0x0  

win3_data_fmt0  

Win3 region 0 data format  

2'b00 : ARGB888  

2'b01 : RGB888  

2'b10 : RGB565  

2'b11 :  8bpp  

4   RW   0x0  

win3_mst0_en  

Win3 master0 enable  

1'b0 : disable   

1'b1 : enable   

3:2   RW   0x0  

win3_csc_mode  

Win3 RGB2YUV conversion mode  

Color  space conversion:   

2'b00: BT601_L  

2'b01: BT709_L  

2'b10: BT601_F  

2'b11: BT2020  

1   RW   0x0  

win3_interlace_read  

Win3 interlace read mode   

1'b0 : disable   

1'b1 : enable   

0   RW   0x0  

win3_en  

1'b0 : disable   

1'b1 : enable   

 
 

VOP_WIN3_CTRL1  
Address: Operational Base + offset (0x0104)  
Win3 ctrl register1  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:20   RW   0x6  
win_rid_win3  

axi read id of win3 channel  

19:17   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

16   RW   0x0  

win3_lut_en  

Win3 LUT ram enable  

1'b0 : disable   

1'b1 : enable   

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

"1"  when Win1 LUT mode enable.   

15   RW   0x0  

win3_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

14   RW   0x0  

win3_no_outstanding  

Win3 AXI master read outstanding     

1'b0 : enable     

1'b1 : disable   

13   RO   0x0  reserved   

12:8   RW   0x1d  
win3_axi_max_outstanding_num  

win3 axi bus max outstanding number  

7:4   RW   0x0  
win3_axi_gather_num  

win3 axi gather transfer number  

3:2   RW   0x0  

win3_dma_burst_length  

WIN3 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)   

2'b11 : reserved  

1   RW   0x0  

win3_ax i_max_outstanding_en  

1'b0 : disable   

1'b1 : enable   

0   RW   0x0  

win3_axi_gather_en  

1'b0 : disable   

1'b1 : enable   

 
 

VOP_WIN3_VIR0_1  
Address: Operational Base + offset (0x0108)  
Win3 virtual stride0 and virtaul stride1    

Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  

win3_vir_stride1  

Win3 Virtual stride1  

Number of words of Win3 Virtual1 width   

ARGB888 : win3_vir_width1   

RGB888 : (win3_vir_width1 * 3/4) + (win3_vir_width1 % 3)   

RGB565 : ceil(win3_vir_width1 / 2)   

8BPP : ceil(win3 _vir_width1 / 4)   

4BPP : ceil(win3_vir_width1 / 8)   

2BPP : ceil(win3_vir_width1 / 16)   

1BPP : ceil(win3_vir_width1 / 32)   
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Bit  Attr  Reset Value  Description  

15:0   RW   0x0140  

win3_vir_stride0  

Win3 Virtual stride0   

Number of words of Win3 Virtual1 width   

ARGB888 : win3_vir_width1   

RGB888 : (win3_vir_width1 * 3/4) + (win3_vir_width1 % 3)   

RGB565 : ceil(win3_vir_width1 / 2)   

8BPP : ceil(win3_vir_width1 / 4)   

4BPP : ceil(win3_vir_width1 / 8)   

2BPP : ceil(win3_vir_width1 / 16)   

1BPP : ceil(win3_vir_width1 / 32)   

 
 

VOP_WIN3_VIR2_ 3  
Address: Operational Base + offset (0x010c)  

Win3 virtual stride2 and virtaul stride3    

Bit  Attr  Reset Value  Description  

31:16   RW   0x0140  

win3_vir_stride3  

Win3 Virtual stride3  

Number of words of Win3 Virtual1 width   

ARGB888 : win3_vir_width 1   

RGB888 : (win3_vir_width1 * 3/4) + (win3_vir_width1 % 3)   

RGB565 : ceil(win3_vir_width1 / 2)   

8BPP : ceil(win3_vir_width1 / 4)   

4BPP : ceil(win3_vir_width1 / 8)   

2BPP : ceil(win3_vir_width1 / 16)   

1BPP : ceil(win3_vir_width1 / 32)   

15:0   RW   0x0140  

win3_vir_stride2  

Win3 Virtual stride2   

Number of words of Win3 Virtual1 width   

ARGB888 : win3_vir_width1   

RGB888 : (win3_vir_width1 * 3/4) + (win3_vir_width1 % 3)   

RGB565 : ceil(win3_vir_width1 / 2)   

8BPP : ceil(win3_vir_width1 / 4)   

4BPP : c eil(win3_vir_width1 / 8)   

2BPP : ceil(win3_vir_width1 / 16)   

1BPP : ceil(win3_vir_width1 / 32)   

 
 

VOP_WIN3_MST0  
Address: Operational Base + offset (0x0110)  
Win3 memory start address0   

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win 3_mst0  

Win3 frame buffer memory start address0   

*must be alianed to 8byte address   

 

 
VOP_WIN3_DSP_INFO0  
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Address: Operational Base + offset (0x0114)  

Win3 display width0/height0 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved    

27:16   RW   0x0ef  

win3_dsp_height0  

Win3 display window height0  

win3_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win3_dsp_width0  

Win3 display window width0   

win3_dsp_width = size -1  

 
 
VOP_WIN3_DSP_ST0  

Address: Opera tional Base + offset (0x0118)  
Win3 display start point0 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win3_dsp_yst0  

Win3 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win3_dsp_xst0  

Win3 horizontal start point(x) of the Panel scanning   

 
 
VOP_WIN3_COLOR_KEY  

Address: Operational Base + offset (0x011c)  
Win3 color key register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

win3_key_en  

Win3 transparency color key enable  

1'b0 : disable;   

1'b1 : enable;   

23:0   RW   0x000000  
win3_key_color  

Win3 key color   

 
 
VOP_WIN3_MST1  

Address: Operational Base + offset (0x0120)  
Win3 memory start address1  

Bit  Attr  Rese t Value  Description  

31:0   RW   0x00000000  

win3_mst1  

Win3 frame buffer memory start address1  

*must be alianed to 8byte address   

 

 
VOP_WIN3_DSP_INFO1  
Address: Operational Base + offset (0x0124)  

 Win3 display width1/height1 on panel  
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Bit  Attr  Res et Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win3_dsp_height1  

Win3 display window height1  

win3_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win3_dsp_width1  

Win3 display window width1  

win3_dsp_wid th = size -1  

 
 

VOP_WIN3_DSP_ST1  
Address: Operational Base + offset (0x0128)  
Win3 display start point1 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win3_dsp_yst1  

Win3 vertical start point(y) of the  Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win3_dsp_xst1  

Win3 horizontal start point(x) of the Panel scanning   

 
 

VOP_WIN3_SRC_ALPHA_CTRL  
Address: Operational Base + offset (0x012c)  
Win3 alpha source control register  

Bit  Att r  Reset Value  Description  

31:24   RW   0x00  
win3_fading_value  

fading value  

23:16   RW   0x00  
win3_src_global_alpha  

src global alpha  

15:9   RO   0x0  reserved   

8:6   RW   0x0  
win3_src_factor_mode  

src factor mode  

5   RW   0x0  
win3_src_alph a_cal_mode  

src alpha cal mode  

4:3   RW   0x0  
win3_src_blend_mode  

src blend mode  

2   RW   0x0  
win3_src_alpha_mode  

src alpha mode  

1   RW   0x0  
win3_src_color_mode  

src color mode  

0   RW   0x0  
win3_src_alpha_en  

src alpha en  

 
 
VOP_WIN3_MST2  

Address: Operational Base + offset (0x0130)  
Win3 memory start address2  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win3_mst2  

Win3 frame buffer memory start address2  

*must be alianed to 8byte address   

 

 
VOP_WIN3_DSP_INFO2  
Address: O perational Base + offset (0x0134)  

 Win3 display width2/height2 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win3_dsp_height2  

Win3 display window height2  

win3_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win3_dsp_width2  

Win3 display window width2  

win3_dsp_width = size -1  

 

 
VOP_WIN3_DSP_ST2  
Address: Operational Base + offset (0x0138)  

Win3 display start point2 on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win3_dsp_yst2  

Win3 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win3_dsp_xst2  

Win3 horizontal start point(x) of the Panel scanning   

 
 
VOP_WIN3_DST_ALPHA_CTRL  

Address: Operational Base + offset (0x013c)  
Win3 alpha destination control register  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8:6   RW   0x0  
win3_dst_factor_mode  

dst factor mode  

5:0   RW   0x00  
win3_dst_factor_reserved  

reser ved  

 
 
VOP_WIN3_MST3  

Address: Operational Base + offset (0x0140)  
Win3 memory start address3  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

win3_mst3  

Win3 frame buffer memory start address3  

*must be alianed to 8byte address   

 

 
VOP_WIN 3_DSP_INFO3  
Address: Operational Base + offset (0x0144)  

 Win3 display width3/height3 on panel  

Bit  Attr  Reset Value  Description  

31:28   RO   0x0  reserved   

27:16   RW   0x0ef  

win3_dsp_height3  

Win3 display window height3  

win3_dsp_height0 = size -1  

15:12   RO   0x0  reserved   

11:0   RW   0x13f  

win3_dsp_width3  

Win3 display window width3  

win3_dsp_width = size -1  

 

 
VOP_WIN3_DSP_ST3  
Address: Operational Base + offset (0x0148)  

Win3 display start point3 on panel   

Bit  Attr  Reset Value  Desc ription  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
win3_dsp_yst3  

Win3 vertical start point(y) of the Panel scanning   

15:13   RO   0x0  reserved   

12:0   RW   0x000a  
win3_dsp_xst3  

Win3 horizontal start point(x) of the Panel scanning   

 
 
VOP _WIN3_FADING_CTRL  

Address: Operational Base + offset (0x014c)  
Win3 fading contrl register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

win3_fading_en  

fadfing enable  

1'b0 : disable  

1'b1 : enable  

23:16   RW   0x0 0  
win3_fading_offset_b  

fading offset blue  

15:8   RW   0x00  
win3_fading_offset_g  

fading offset green  

7:0   RW   0x00  
win3_fading_offset_r  

fading offset red  
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VOP_HWC_CTRL0  

Address: Operational Base + offset (0x0150)  
Hwc ctrl register0  

Bit  At tr  Reset Value  Description  

31:15   RO   0x0  reserved   

14   RW   0x0  

hwc_endian_swap  

hwc 8pp palette data Big -endian/ Little -endian select   

1'b0 : Big -endian   

1'b1 : Little -endian   

13   RW   0x0  

hwc_alpha_swap  

hwc RGB alpha swap  

1'b0 : ARGB   

1'b1 : RGBA   

12   RW   0x0  

hwc_rb_swap  

hwc RGB Red and Blue swap   

1'b0 : RGB   

1'b1 : BGR   

11:10   RW   0x0  

hwc_csc_mode  

hwc RGB2YUV   

Color space conversion:   

2'b00: BT601_L  

2'b01: BT709_L  

2'b10: BT601_F  

2'b11: BT2020  

9   RO   0x0  reserv ed   

8   RW   0x0  

hwc_interlace_read  

hwc interlace read mode   

1'b0 : disable   

1'b1 : enable   

7   RO   0x0  reserved   

6:5   RW   0x0  

hwc_size  

2'b00 : 32x32  

2'b01 : 64x64  

2'b10 : 96x96  

2'b11 : 128x128  

4   RW   0x0  

hwc_mode  

hwc color mode  

1'b0 : normal color mode   

1'b1 : reversed color mode   

3:1   RW   0x0  

hwc_data_fmt  

3'b000 : ARGB888  

3'b001 : RGB888  

3'b010 : RGB565  

3'b100:  8bpp  

3'b101:  4bpp  

3'b110:  2bpp  

3'b111:  1bpp  
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Bit  At tr  Reset Value  Description  

0   RW   0x0  

hwc_en  

1'b0 : disable  

1'b1 : enable  

 

 
VOP_HWC_CTRL1  
Address: Operational Base + offset (0x0154)  

Hwc ctrl register1  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:20   RW   0x7  
win_rid_hwc  

axi read id of hwc channel  

19:17   RO   0x0  reserved   

16   RW   0x0  

hwc_ lut_en  

1'b0 : disable  

1'b1 : enable  

15   RW   0x0  

hwc_y_mir_en  

1'b0 : no y_mirror  

1'b1 : y_mirror  

14   RW   0x0  

hwc_no_outstanding  

hwc AXI master read outstanding     

1'b0 : enable     

1'b1 : disable   

13   RW   0x0  

hwc_rgb2yuv_en  

1'b0 : enab le     

1'b1 : disable   

12:8   RW   0x1d  
hwc_axi_max_outstanding_num  

hwc axi bus max outstanding number  

7   RO   0x0  reserved   

6:4   RW   0x0  
hwc_axi_gather_num  

hwc axi gather transfer number  

3:2   RW   0x0  

hwc_dma_burst_length  

HWC DMA read B urst 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)   

2'b11 : reserved  

1   RW   0x0  

hwc_axi_max_outstanding_en  

1'b0 : disable   

1'b1 : enable   

0   RW   0x0  

hwc_axi_gather_en  

1'b0 : disable  

1'b1 : enable  

 
 
VOP_HWC_MST  

Address: Operational Base + offset (0x0158)  
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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 (0x015c)  
Hwc display start point on panel   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
hwc_dsp_yst  

HWC vertical start point(y) of the Panel scanning   

15: 13   RO   0x0  reserved   

12:0   RW   0x000a  
hwc_dsp_xst  

HWC horizontal start point(x) of the Panel scanning   

 
 
VOP_HWC_SRC_ALPHA_CTRL  

Address: Operational Base + offset (0x0160)  
Hwc alpha source control register  

Bit  Attr  Reset Value  Description   

31:24   RW   0x00  
hwc_fading_value  

fading value  

23:16   RW   0x00  
hwc_src_global_alpha  

 src global alpha  

15:9   RO   0x0  reserved   

8:6   RW   0x0  
hwc_src_factor_mode  

src factor mode  

5   RW   0x0  
hwc_src_alpha_cal_mode  

src alpha calc mod e  

4:3   RW   0x0  
hwc_src_blend_mode  

src blend mode  

2   RW   0x0  
hwc_src_alpha_mode  

src alpha mode  

1   RW   0x0  
hwc_src_color_mode  

src color mode  

0   RW   0x0  
hwc_src_alpha_en  

src alpha enable   

 
 

VOP_HWC_DST_ALPHA_CTRL  
Address: Operationa l Base + offset (0x0164)  

Hwc alpha destination control register  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserved   

8:6   RW   0x0  
hwc_dst_factor_mode  

dst factor mode  
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Bit  Attr  Reset Value  Description  

5:0   RW   0x00  
hwc_dst_m0_reserved  

reserved  

 

 
VOP_HWC_FADING_CT RL  
Address: Operational Base + offset (0x0168)  

Hwc fading contrl register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

hwc_fading_en  

1'b0 : disable  

1'b1 : enable  

23:16   RW   0x00  
hwc_fading_offset_b  

fading of fset blue  

15:8   RW   0x00  
hwc_fading_offset_g  

fading offset green  

7:0   RW   0x00  
hwc_fading_offset_r  

fading offset red  

 
 
VOP_HWC_RESERVED1  

Address: Operational Base + offset (0x016c)  
Hwc reserved  

Bit  Attr  Reset Value  Description  

31:0   RO   0x0  reserved   

 
 

VOP_POST_DSP_HACT_INFO  
Address: Operational Base + offset (0x0170)  
Post scaler down horizontal start and end  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
dsp_hact_st_post  

Panel display  scanning horizontal active start point   

15:13   RO   0x0  reserved   

12:0   RW   0x014a  
dsp_hact_end_post  

Panel display scanning horizontal active end point   

 

 
VOP_POST_DSP_VACT_INFO  
Address: Operational Base + offset (0x0174)  

Panel active horizo ntal scanning start point and end point   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
dsp_vact_st_post  

Panel display scanning horizontal active start point   

15:13   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

12:0   RW   0x00fa  
dsp_vact_end_post  

Panel display scanning horizontal active end point   

 

 
VOP_POST_SCL_FACTOR_YRGB  
Address: Operational Base + offset (0x0178)  

Post yrgb scaling factor  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1000  

post_vs_factor_yrgb  

post YRGB vertical scaling factor:   

factor=((src_height[31:16])  

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

15:0   RW   0x1000  

post_hs_factor_yrgb  

Post YRGB horizontal scaling factor:   

factor=((src_width[15:0])  

       /(dst_width[15:0]))*2^12  

 
 

VOP_POST_RESERVE D  
Address: Operational Base + offset (0x017c)  
Post reserved  

Bit  Attr  Reset Value  Description  

31:3   RO   0x0  reserved   

2   RW   0x0  
Field0000 Abstract  

Field0000 Description  

1:0   RO   0x0  reserved   

 
 
VOP_POST_SCL_CTRL  

Address: Operationa l Base + offset (0x0180)  
Post scaling start point offset   

Bit  Attr  Reset Value  Description  

31:2   RO   0x0  reserved   

1   RW   0x0  

post_ver_sd_en  

1'b0 : post ver scl down disable  

1'b1 : post ver scl down enable   

0   RW   0x0  

post_hor_sd_en  

1'b0 : post hor scl down disable  

1'b1 : post hor scl down enable   

 
 
VOP_POST_DSP_VACT_INFO_F1  

Address: Operational Base + offset (0x0184)  
Panel active horizontal scanning start point and end point F1  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
dsp_vact_st_post  

Panel display scanning horizontal active start point   

15:13   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

12:0   RW   0x00fa  
dsp_vact_end_post  

Panel display scanning horizontal active end point   

 

 
VOP_DSP_HTOTAL_HS_ END  
Address: Operational Base + offset (0x0188)  

Panel scanning horizontal width and hsync pulse end point   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x014a  
dsp_htotal  

Panel display scanning horizontal period  

15 :13   RO   0x0  reserved   

12:0   RW   0x000a  
dsp_hs_end  

Panel display scanning hsync pulse width  

 

 
VOP_DSP_HACT_ST_END  
Address: Operational Base + offset (0x018c)  

Panel active horizontal scanning start point and end point   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
dsp_hact_st  

Panel display scanning horizontal active start point   

15:13   RO   0x0  reserved   

12:0   RW   0x014a  
dsp_hact_end  

Panel display scanning horizontal active end point   

 
 
VO P_DSP_VTOTAL_VS_END  

Address: Operational Base + offset (0x0190)  
Panel scanning vertical height and vsync pulse end point   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x00fa  
dsp_vtotal  

Panel display scanning vertica l period.  

15   RW   0x0  

sw_dsp_vtotal_imd  

dsp vtotal number valid immediately enable.  

1'b0 : valid after frame start  

1'b1 : valid immediately  

14:13   RO   0x0  reserved   

12:0   RW   0x000a  
dsp_vs_end  

Panel display scanning vsync pulse width  

 
 

VOP_DSP_VACT_ST_END  
Address: Operational Base + offset (0x0194)  
Panel active vertical scanning start point and end point   

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x000a  
dsp_vact_st  

Panel display scanning verti cal active start point   

15:13   RO   0x0  reserved   

12:0   RW   0x00fa  
dsp_vact_end  

Panel display scanning vertical active end point   

 
 

VOP_DSP_VS_ST_END_F1  
Address: Operational Base + offset (0x0198)  
Vertical scanning start point and vsync pulse  end point of even filed in interlace mode   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x0000  

dsp_vs_st_f1  

Panel display scanning vertical vsync start point of 2nd field 

(interlace display mode)   

15:13   RO   0x0  reserved   

12:0   RW   0x0000  

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 (0x019c)  
Vertical scanning active start point and end poin t of even filed in interlace mode   

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x0000  

dsp_vact_st_f1  

Panel display scanning vertical active start point of 2nd field 

(interlace display mode)   

15:13   RO   0x0  reser ved   

12:0   RW   0x0000  

dsp_vact_end_f1  

Panel display scanning vertical active end point of 2nd field 

(interlace display mode)   

 

 
VOP_PWM_CTRL  
Address: Operational Base + offset (0x01a0)  

PWM Control Register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

rpt  

Repeat Counter  

This field defines the repeated effective periods of output waveform 

in one -shot mode. The value N means N+1 repeated effective 

periods.  
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Bit  Attr  Reset Value  Description  

23:16   RW   0x00  

scale  

Scale Factor  

This fields defines the scale factor a pplied to prescaled clock. The 

value N means the clock is divided by 2*N. If N is 0, it means that 

the clock is divided by 512(2*256).   

15   RO   0x0  reserved   

14:12   RW   0x2  

prescale  

Prescale Factor  

This field defines the prescale factor applied  to input clock. The 

value N means that the input clock is divided by 2^N.  

11:10   RO   0x0  reserved   

9   RW   0x0  

clk_sel  

Clock Source Select  

1'b0: non -scaled clock is selected as PWM clock source. It means 

that the prescale clock is directly used  as the PWM clock source  

1'b1: scaled clock is selected as PWM clock source   

8   RW   0x0  

lp_en  

Low Power Mode Enable  

1'b0: disabled  

1'b1: enabled  

When PWM channel is inactive state and Low Power Mode is 

enabled, the path to PWM Clock prescale modu le is blocked to 

reduce power consumption.    

7:6   RO   0x0  reserved   

5   RW   0x0  

output_mode  

PWM Output mode  

1'b0: left aligned mode  

1'b1: center aligned mode  

4   RW   0x0  

inactive_pol  

Inactive State Output Polarity  

This defines the output waveform polarity when PWM channel is in 

inactive state. The inactive state means that PWM finishes the 

complete waveform in one -shot mode or PWM channel is disabled.    

1'b0: negative  

1'b1: positive  

3   RW   0x1  

duty_pol  

Duty Cycle Output Polarity   

This defines the polarity for duty cycle. PWM starts the output 

waveform with duty cycle.  

1'b0: negative  

1'b1: positive  
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Bit  Attr  Reset Value  Description  

2:1   RW   0x1  

pwm_mode  

PWM Operation Mode  

2'b00: One shot mode.  PWM produces the waveform within the 

repeated times defined by PWMx_CTRL_rpt .  

2'b01: Continuous mode. PWM produces the waveform 

continuously  

2'b10: Capture mode. PWM measures the cycles of high/low 

polarity of input waveform.  

2'b11: reserved  

0   RW   0x0  

pwm_en  

PWM channel enable  

1'b0: disabled  

1'b1: enabled . If the PWM is worked the one -shot mode, this bit will 

be cleared at the  end of operation  

 

 
VOP_PWM_PERIOD_HPR  
Address: Operational Base + offset (0x01a4)  

PWM Period Register/High Polarity Capture Register  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

pwm_period  

Output Waveform Period/Input Waveform High Polarity Cycle  

If PWM is operated at the continuous mode or one -shot mode, this 

value defines the period of the output waveform. Note that, if the 

PWM is operated at the center -alig ned mode, the period should be 

an even one, and therefore only the bit [31:1] is taken into account 

and bit [0] always considered as 0.   

If PWM is operated at the capture mode, this value indicates the 

effective high polarity cycles of input waveform. Thi s value is based 

on the PWM clock.   

The value ranges from 0 to (2^32 -1).  

 
 

VOP_PWM_DUTY_LPR  
Address: Operational Base + offset (0x01a8)  
PWM Duty Register/Low Polarity Capture Register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

pwm_ duty  

Output Waveform Duty Cycle/Input Waveform Low Polarity Cycle  

If PWM is operated at the continuous mode or one -shot mode, this 

value defines the duty cycle of the output waveform. The PWM 

starts the output waveform with duty cycle. Note that, if the PWM is 

operated at the center -aligned mode, the period should be an even 

one, and therefore only the [31:1] is taken into account.   

If PWM is operated at the capture mode, this value indicates the 

effective low polarity cycles of input waveform.   

This va lue is based on the PWM clock. The value ranges from 0 to 

(2^32 -1).  

 
 

VOP_PWM_CNT  
Address: Operational Base + offset (0x01ac)  

PWM Counter Register  

Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000  

pwm_cnt  

Timer Counter  

The 32 -bit indicat es current value of PWM Channel 0 counter. The 

counter runs at the rate of PWM clock.  

The value ranges from 0 to (2^32 -1).  

 
 
VOP_BCSH_COLOR_BAR  

Address: Operational Base + offset (0x01b0)  
Color bar config register  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  
color_bar_v  

v color value  

23:16   RW   0x00  
color_bar_u  

u color value  

15:8   RW   0x00  
color_bar_y  

y color value  

7:1   RO   0x0  reserved   

0   RW   0x0  

bcsh_en  

1'b0 : bcsh bypass  

1'b1 : bcsh enable  

 
 

VOP_BCSH_BCS  
Add ress: Operational Base + offset (0x01b4)  
Brightness contrast saturation*contrast config register  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:30   RW   0x3  

out_mode  

video out mode config register  

2'b00 : black  

2'b01 : blue  

2'b10 : color bar  

2'b11 : nor mal video  

29:20   RW   0x100  
sat_con  

Saturation*Contrast*256 : 0,1.992*1.992  

19:17   RO   0x0  reserved   

16:8   RW   0x100  
contrast  

Contrast*256 : 0,1.992  

7:0   RW   0x00  
brightness  

Brightness : -32,31  

 
 

VOP_BCSH_H  
Address: Operational Bas e + offset (0x01b8)  

Sin hue and cos hue config register  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24:16   RW   0x100  
cos_hue  

cos hue value  

15:9   RO   0x0  reserved   

8:0   RW   0x000  
sin_hue  

sin hue value  

 

 
VOP_BCSH_CT RL  
Address: Operational Base + offset (0x01bc)  

BCSH contrl register  

Bit  Attr  Reset Value  Description  

31:7   RO   0x0  reserved   

6   RW   0x0  

bcsh_r2y_csc_mode  

Color space conversion:   

1'b0: BT601  

1'b1: BT709  

5   RO   0x0  reserved   

4   RW   0x0  

bcsh_r2y_en  

1'b0:bypass      

1'b1:enable  

3:2   RW   0x0  

bcsh_y2r_csc_mode  

Color space conversion(YUV2RGB):   

2'b00/01 : mpeg   

2'b10    : jpeg   

2'b11    : hd   

1   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

bcsh_y2r_en  

1'b0:bypass      

1'b1:enable   

 

 
VOP_CABC_CTRL0  
Address: Operational Base + offset (0x01c0)  

Content Adaptive Backlight Control register0  

Bit  Attr  Reset Value  Description  

31:27   RO   0x0  reserved   

26:4   RW   0x0ed800  
cabc_calc_pixel_num  

cabc calc pixel numbers = x % * c abc_total_num    

3:2   RW   0x0  

pwm_config_mode  

2'b00 : last frame pwm value  

2'b01 : cur frame pwm value  

2'b1x : stage by stage   

1   RW   0x0  
cabc_handle_en  

cabc control pwm   

0   RW   0x0  

cabc_en  

1'b0 : cabc disable  

1'b1 : cabc enable  

 
 
VOP _CABC_CTRL1  

Address: Operational Base + offset (0x01c4)  
Content Adaptive Backlight Control register1  

Bit  Attr  Reset Value  Description  

31:27   RO   0x0  reserved   

26:4   RW   0x0fa000  
cabc_total_num  

cabc totala numbers = h_vd * v_vd  

3:1   RO   0x0  reserved   

0   RW   0x0  
cabc_lut_en  

cabc pwm lut enable  

 
 
VOP_CABC_CTRL2  

Address: Operational Base + offset (0x01c8)  
Content Adaptive Backlight Control register2  

Bit  Attr  Reset Value  Description  

31:20   RO   0x0  reserved   

19   RW   0x 0  

cabc_stage_up_mode  

1'b0: mul mode  

1'b1: add mode  

18:17   RO   0x0  reserved   

16:8   RW   0x110  

cabc_stage_up  

when mul mode ,scale stage up (1~1.5 * 256).  

when add mode ,scale stage up (0x00~0xff).  
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Bit  Attr  Reset Value  Description  

7:0   RW   0xf0  

cabc_stage_down  

when mul mo de ,scale stage down (0.667~1 * 256).  

when add mode ,scale stage down (0x00~0xff).  

 

 
VOP_CABC_CTRL3  
Address: Operational Base + offset (0x01cc)  

Content Adaptive Backlight Control register3  

Bit  Attr  Reset Value  Description  

31:9   RO   0x0  reserv ed   

8   RW   0x0  
cabc_global_dn_limit_en  

cabc global scale down limit enable.  

7:0   RW   0x00  
cabc_global_dn  

cabc global scale down value.  

 
 

VOP_CABC_GAUSS_LINE0_0  
Address: Operational Base + offset (0x01d0)  
CABC gauss line config register00  

Bit  Attr  Reset Value  Description  

31:24   RW   0x15  
t_line0_3  

gauss parameter t_line0_3  

23:16   RW   0x11  
t_line0_2  

gauss parameter t_line0_2  

15:8   RW   0x09  
t_line0_1  

gauss parameter t_line0_1  

7:0   RW   0x03  
t_line0_0  

gauss parameter t_ line0_0  

 

 
VOP_CABC_GAUSS_LINE0_1  
Address: Operational Base + offset (0x01d4)  

CABC gauss line config register01  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x03  
t_line0_6  

gauss parameter t_line0_6  

15:8   RW   0x 09  
t_line0_5  

gauss parameter t_line0_5  

7:0   RW   0x11  
t_line0_4  

gauss parameter t_line0_4  

 
 
VOP_CABC_GAUSS_LINE1_0  

Address: Operational Base + offset (0x01d8)  
CABC gauss line config register10  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:24   RW   0x1a  
t_line1_3  

gauss parameter t_line1_3  

23:16   RW   0x15  
t_line1_2  

gauss parameter t_line1_2  

15:8   RW   0x0b  
t_line1_1  

gauss parameter t_line1_1  

7:0   RW   0x04  
t_line1_0  

gauss parameter t_line1_0  

 
 

VOP_CABC_GAUSS_LINE1_1  
Address: Opera tional Base + offset (0x01dc)  
CABC gauss line config register11  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x04  
t_line1_6  

gauss parameter t_line1_6  

15:8   RW   0x0b  
t_line1_5  

gauss parameter t_line1_5  

7:0   RW   0x15  
t_line1_4  

gauss parameter t_line1_4  

 
 

VOP_CABC_GAUSS_LINE2_0  
Address: Operational Base + offset (0x01e0)  
CABC gauss line config register20  

Bit  Attr  Reset Value  Description  

31:24   RW   0x15  
t_line2_3  

gauss parameter t_line2_3  

23:16    RW   0x11  
t_line2_2  

gauss parameter t_line2_2  

15:8   RW   0x09  
t_line2_1  

gauss parameter t_line2_1  

7:0   RW   0x03  
t_line2_0  

gauss parameter t_line2_0  

 

 
VOP_CABC_GAUSS_LINE2_1  
Address: Operational Base + offset (0x01e4)  

CABC gauss line con fig register21  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:16   RW   0x03  
t_line2_6  

gauss parameter t_line2_6  

15:8   RW   0x09  
t_line2_5  

gauss parameter t_line2_5  
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Bit  Attr  Reset Value  Description  

7:0   RW   0x11  
t_line2_4  

gauss parameter t_line2_4  

 

 
VOP_FRC_LOWER01_0  
Address: Operational Base + offset (0x01e8)  

FRC lookup table config register010  

Bit  Attr  Reset Value  Description  

31:16   RW   0x1284  
lower01_frm1  

frc parameter lowerbit = 2'b01,frm1  

15:0   RW   0x4821  
lower01_frm0  

frc param eter lowerbit = 2'b01,frm0  

 
 

VOP_FRC_LOWER01_1  
Address: Operational Base + offset (0x01ec)  
FRC lookup table config register011  

Bit  Attr  Reset Value  Description  

31:16   RW   0x2148  
lower01_frm3  

frc parameter lowerbit = 2'b01,frm3  

15:0   RW   0x8412  
lower01_frm2  

frc parameter lowerbit = 2'b01,frm2  

 
 
VOP_FRC_LOWER10_0  

Address: Operational Base + offset (0x01f0)  
FRC lookup table config register100  

Bit  Attr  Reset Value  Description  

31:16   RW   0xa55a  
lower10_frm1  

frc parameter lowerbi t = 2'b10,frm1  

15:0   RW   0x9696  
lower10_frm0  

frc parameter lowerbit = 2'b10,frm0  

 

 
VOP_FRC_LOWER10_1  
Address: Operational Base + offset (0x01f4)  

FRC lookup table config register101  

Bit  Attr  Reset Value  Description  

31:16   RW   0x5aa5  
lower 10_frm3  

frc parameter lowerbit = 2'b10,frm3  

15:0   RW   0x6969  
lower10_frm2  

frc parameter lowerbit = 2'b10,frm2  

 
 

VOP_FRC_LOWER11_0  
Address: Operational Base + offset (0x01f8)  
FRC lookup table config register110  

Bit  Attr  Reset Value  Descriptio n  
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Bit  Attr  Reset Value  Descriptio n  

31:16   RW   0xdeb7  
lower11_frm1  

frc parameter lowerbit = 2'b11,frm1  

15:0   RW   0x7bed  
lower11_frm0  

frc parameter lowerbit = 2'b11,frm0  

 

 
VOP_FRC_LOWER11_1  
Address: Operational Base + offset (0x01fc)  

FRC lookup table config register111  

Bit  Attr  Reset Value  Description  

31:16   RW   0xed7b  
lower11_frm3  

frc parameter lowerbit = 2'b11,frm3  

15:0   RW   0xb7de  
lower11_frm2  

frc parameter lowerbit = 2'b11,frm2  

 
 

VOP_INTR_EN0  
Address: Operational Base + offset (0x0280)  
Interrupt enable  register  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

write_mask  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15   RW   0x0  

intr_en_dma_finish  

1'b0: disable  

1' b1: enable  

14   RW   0x0  

intr_en_mmu  

1'b0: disable  

1'b1: enable  

13   RW   0x0  

intr_en_dsp_hold_valid  

display hold valid interrupt enable  

1'b0: disable  

1'b1: enable  

12   RW   0x0  

intr_en_fs_field  

field interrupt enable  

1'b0: disable  

1'b1: e nable  

11   RW   0x0  

intr_en_post_buf_empty  

post buffer empty interrupt enable  

1'b0: disable  

1'b1: enable  

10   RW   0x0  

intr_en_hwc_empty  

hwc data empty interrupt enable  

1'b0: disable  

1'b1: enable  
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Bit  Attr  Reset Value  Description  

9   RW   0x0  

intr_en_win3_empty  

win3 data em pty interrupt enable  

1'b0: disable  

1'b1: enable  

8   RW   0x0  

intr_en_win2_empty  

win2 data empty interrupt enable  

1'b0: disable  

1'b1: enable  

7   RW   0x0  

intr_en_win1_empty  

win1 data empty interrupt enable  

1'b0: disable  

1'b1: enable  

6   RW   0x0  

intr_en_win0_empty  

win0 data empty interrupt enable  

1'b0: disable  

1'b1: enable  

5   RW   0x0  

intr_en_bus_error  

Bus error Interrupt enable  

1'b0: disable  

1'b1: enable  

4   RW   0x0  

intr_en_line_flag1  

Line flag 1 Interrupt enable  

1'b0: disab le  

1'b1: enable  

3   RW   0x0  

intr_en_line_flag0  

Line flag 0 Interrupt enable  

1'b0: disable  

1'b1: enable  

2   RW   0x0  

intr_en_addr_same  

memory start addr same interruption enable   

1'b0: disable  

1'b1: enable  

1   RW   0x0  

intr_en_fs_new  

Frame  new start interrupt enable  

1'b0: disable  

1'b1: enable  

0   RW   0x0  

intr_en_fs  

Frame start interrupt enable  

1'b0: disable  

1'b1: enable  

 

 
VOP_INTR_CLEAR0  
Address: Operational Base + offset (0x0284)  

Interrupt clear register  

Bit  Attr  Reset Valu e  Description  
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Bit  Attr  Reset Valu e  Description  

31:16   RW   0x0000  

write_mask  

When every bit HIGH, enable the writing corresponding bit  

When every bit LOW, don't care the writing corresponding bit  

15   RW   0x0  
int_clr_dma_finish  

 dma finish interrupt clear(Auto clear)   

14   RW   0x0  
int_clr_mmu  

 mmu interrupt clear(Auto clear)   

13   
W1

C   
0x0  

int_clr_dsp_hold_valid  

display hold valid interrupt clear(Auto clear)   

12   
W1

C   
0x0  

int_clr_fs_field  

field start interrupt clear(Auto clear)   

Field start interrupt clear (Aut o clear)   

11   
W1

C   
0x0  

int_clr_post_buf_empty  

post buffer empty interrupt clear(Auto clear)   

10   
W1

C   
0x0  

int_clr_hwc_empty  

hwc data empty interrupt clear(Auto clear)   

9   
W1

C   
0x0  

int_clr_win3_empty  

win3 data empty interrupt clear(Auto cl ear)   

8   
W1

C   
0x0  

int_clr_win2_empty  

win2 data empty interrupt clear(Auto clear)    

7   
W1

C   
0x0  

int_clr_win1_empty  

win1 data empty interrupt clear(Auto clear)   

6   
W1

C   
0x0  

int_clr_win0_empty  

win0 data empty interrupt clear(Auto clear)   

5   
W1

C   
0x0  

int_clr_bus_error  

Bus error Interrupt clear(Auto clear)   

4   
W1

C   
0x0  

int_clr_line_flag1  

Line flag 1 Interrupt clear(Auto clear)   

3   
W1

C   
0x0  

int_clr_line_flag0  

Line flag 0 Interrupt clear(Auto clear)   

2   
W1

C   
0x0  

int_clr_add r_same  

memory start addr same interruption clear(Auto clear)   

1   
W1

C   
0x0  

int_clr_fs_new  

Frame new start interrupt clear (Auto clear)   

0   
W1

C   
0x0  

int_clr_fs  

Frame start interrupt clear (Auto clear)   

 
 

VOP_INTR_STATUS0  
Address: Operational Base + offset (0x0288)  
interrupt  status  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15   RW   0x0  
int_status_dma_finish  

dma finish interrupt status  
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Bit  Attr  Reset Value  Description  

14   RW   0x0  
int_status_mmu  

mmu interrupt status  

13   RO   0x0  
int_stat us_dsp_hold_valid  

display hold valid interrupt status   

12   RO   0x0  
int_status_fs_field  

Field start  interrupt status  

11   RO   0x0  
int_status_post_buf_empty  

post buffer empty interrupt status   

10   RO   0x0  
int_status_hwc_empty  

hwc data empt y interrupt status   

9   RO   0x0  
int_status_win3_empty  

win3 data empty interrupt status   

8   RO   0x0  
int_status_win2_empty  

win2 data empty interrupt status   

7   RO   0x0  
int_status_win1_empty  

win1 data empty interrupt status   

6   RO   0x0  
int_status_win0_empty  

win0 data empty interrupt status   

5   RO   0x0  
int_status_bus_error  

Bus error Interrupt status  

4   RO   0x0  
int_status_line_flag1  

Line flag 1 Interrupt status   

3   RO   0x0  
int_status_line_flag0  

Line flag 0 Interrupt statu s   

2   RW   0x0  
int_status_addr_same  

memory start addr same interruption status  

1   RO   0x0  

int_status_fs_new  

Frame start  interrupt status(when memory start addr are 

same,no interruption)  

0   RO   0x0  
int_status_fs  

Frame start interrupt statu s  

 
 
VOP_INTR_RAW_STATUS0  

Address: Operational Base + offset (0x028c)  
raw interrupt status  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15   RO   0x0  
int_raw_status_dma_finish  

dma finish interrupt raw status   

14   RO   0x0  
int_raw_status_mmu  

mmu interrupt raw status   

13   RO   0x0  
int_raw_status_dsp_hold_valid  

display hold valid interrupt raw status   

12   RO   0x0  
int_raw_status_fs_field  

Field start raw interrupt status  
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Bit  Attr  Reset Value  Description  

11   RO   0x0  
int_raw_status_post_buf_empty  

post buffer empty interrupt raw status   

10   RO   0x0  
int_raw_status_hwc_empty  

hwc data empty interrupt raw status   

9   RO   0x0  
int_raw_status_win3_empty  

win3 data empty interrupt raw status   

8   RO   0x0  
int_raw_status_win2_empty  

win2 data e mpty interrupt raw status   

7   RO   0x0  
int_raw_status_win1_empty  

win1 data empty interrupt raw status   

6   RO   0x0  
int_raw_status_win0_empty  

win0 data empty interrupt raw status   

5   RO   0x0  
int_raw_status_bus_error  

Bus error Interrupt raw s tatus  

4   RO   0x0  
int_raw_status_line_frag1  

Line flag 1 Interrupt raw status   

3   RO   0x0  
int_raw_status_line_frag0  

Line flag 0 Interrupt raw status   

2   RO   0x0  
int_raw_status_addr_same  

memory start addr same interruption raw status  

1   RO   0x0  

int_raw_status_fs_new  

Frame start  interrupt raw status(when memory start addr are 

same)  

0   RO   0x0  

int_raw_status_fs  

Frame start raw interrupt status  

Frame start raw interrupt status  

 
 

VOP_LINE_FLAG  
Address: Operational Base + offset ( 0x02a0)  
Line flag config register  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x0000  

dsp_line_flag_num_1  

Line number of the Line flag  interrupt  1  

The display line number when the flag interrupt 1 occur, the range  

is (0~ DSP_VTOTAL -1).   

15:13   RO   0x0  reserved   

12:0   RW   0x0000  

dsp_line_flag_num_0  

Line number of the Line flag interrupt   0  

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

(0~ DSP_VTOTAL -1).   

 
 

VOP_VOP_STATUS  
Address : Operational Base + offset (0x02a4)  
vop status register  
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Bit  Attr  Reset Value  Description  

31:18   RO   0x0  reserved   

17   RW   0x0  
dma_stop_valid  

dma stop valid   

16   RW   0x0  
mmu_idle  

mmu idle status  

15:13   RO   0x0  reserved   

12:0   RO   0x0000  
dsp_vcnt  

read the dsp vertical counter   

 
 

VOP_BLANKING_VALUE  
Address: Operational Base + offset (0x02a8)  

Register0000 Abstract  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24   RW   0x0  

blanking_value_config_en  

1'b0 : disable blanking value when vop blank  

1'b1 : enable blanking value when vop blank  

23:0   RW   0x000000  

blanking_value  

vop output data value when blanking,24bits  

 

 
 

VOP_MCU_BYPASS_PORT  
Address: Operational Base + offset (0x02ac)  
MCU bypass po rt  

Bit  Attr  Reset Value  Description  

31:1   RO   0x0  reserved   

0   RW   0x0  
Field0000 Abstract  

Field0000 Description  

 
 
VOP_WIN0_DSP_BG  

Address: Operational Base + offset (0x02b0)  
Win0 layer background color  

Bit  Attr  Reset Value  Descriptio n  

31   RW   0x0  

win0_bg_en  

Win0 layer background enable  

1'b0 : disable   

1'b1 : enable   

30:24   RO   0x0  reserved   

23:16   RW   0x00  
win0_dsp_bg_red  

Win0 layer Background Red color   

15:8   RW   0x00  
win0_dsp_bg_green  

Win0 layer Background G reen color   

7:0   RW   0x00  
win0_dsp_bg_blue  

Win0 layer Background Blue color   
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VOP_WIN1_DSP_BG  
Address: Operational Base + offset (0x02b4)  
Win1 layer background color  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win1_bg_en  

Win1 layer ba ckground enable  

1'b0 : disable   

1'b1 : enable   

30:24   RO   0x0  reserved   

23:16   RW   0x00  
win1_dsp_bg_red  

Win1 layer Background Red color   

15:8   RW   0x00  
win1_dsp_bg_green  

Win1 layer Background Green color   

7:0   RW   0x00  
win1_dsp_bg_b lue  

Win1 layer Background Blue color   

 
 
VOP_WIN2_DSP_BG  

Address: Operational Base + offset (0x02b8)  
Win2 layer background color  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win2_bg_en  

Win2 layer background enable  

1'b0 : disable   

1'b1 : ena ble   

30:24   RO   0x0  reserved   

23:16   RW   0x00  
win2_dsp_bg_red  

Win2 layer Background Red color   

15:8   RW   0x00  
win2_dsp_bg_green  

Win2 layer Background Green color   

7:0   RW   0x00  
win2_dsp_bg_blue  

Win2 layer Background Blue color   

 
 

VOP_WIN3_DSP_BG  
Address: Operational Base + offset (0x02bc)  
Win3 layer background color  

Bit  Attr  Reset Value  Description  

31   RW   0x0  

win3_bg_en  

Win3 layer background enable  

1'b0 : disable   

1'b1 : enable   

30:24   RO   0x0  reserved   

23:16   RW   0x00  
win3_dsp_bg_red  

Win3 layer Background Red color   

15:8   RW   0x00  
win3_dsp_bg_green  

Win3 layer Background Green color   
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Bit  Attr  Reset Value  Description  

7:0   RW   0x00  
win3_dsp_bg_blue  

Win3 layer Background Blue color   

 

 
VOP_YUV2YUV_WIN  
Address: Operational Base + offset (0x02c0)  

win yuv2yuv control register  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:22   RW   0x0  

win2_yuv2yuv_r2y_mode  

•2'b00 : bt601_l  

2'b01 : bt709_l  

2'b10 : bt601_f  

2'b11 : bt2020   

21:20   RO   0x0  reserved   

19   RW   0x0  

win2_yuv2yuv_gamma_mode  

1'b0 : bt2020 to bt709  or bt709 to bt2020  

1'b1 : bt2020 to srgb or srgb to bt2020  

18   RW   0x0  

win2_yuv2yuv_r2y_en  

1'b0 : disable   

1'b1 : enable   

17   RO   0x0  reserved   

16   RW   0x0  

win2_yuv2yuv_en  

1'b0 : disable   

1'b1 : enable   

15:8   RO   0x0  reserved   

7:6   RW   0x0  

win0_yuv2yuv_r2y_mode  

2'b00 : bt601_l  

2'b01 : bt709_l  

2'b10 : bt601_f  

2'b11 : bt2020   

5:4   RW   0x0  

win0_yuv2yuv_y2r_mode  

2'b00 : bt601_l  

2'b01 : bt709_l  

2'b10 : bt601 _f  

2'b11 : bt2020   

3   RW   0x0  

win0_yuv2yuv_gamma_mode  

1'b0 : bt2020 to bt709  or bt709 to bt2020  

1'b1 : bt2020 to srgb or srgb to bt2020  

2   RW   0x0  

win0_yuv2yuv_r2y_en  

1'b0 : disable   

1'b1 : enable   

1   RW   0x0  

win0_yuv2yuv_y2r_en  

1'b0 : disable   

1'b1 : enable   
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

win0_yuv2yuv_en  

1'b0 : disable   

1'b1 : enable   

 

 
VOP_AUTO_GATING_EN  
Address: Operational Base + offset (0x02cc)  

Auto gating enable  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15   RW   0x0  
fbcd3_aclk_gating_en  

 

14   RW   0x0  
fbcd2_aclk_gating_en  

 

13   RW   0x0  
fbcd1_aclk_gating_en  

 

12   RW   0x0  
fbcd0_aclk_gating_en  

 

11   RO   0x0  reserved   

10   RW   0x0  
direct_path_aclk_gating_en  

 

9   RW   0x0  
pwm_pwmclk_gating_en  

 

8   RW   0x0  
wb_aclk_gating_en  

 

7   RW   0x0  
cabc_aclk_gating_en  

 

6   RW   0x0  
gamma_aclk_gating_en  

•  

5   RW   0x0  
overlay_aclk_gating_en  

 

4   RW   0x0  
hwc_aclk_gating_en  

 

3   RW   0x0  
win3_aclk_gating_en  

•  

2   RW   0x0  
win2_aclk_ga ting_en  

 

1   RW   0x0  
win1_aclk_gating_en  

 

0   RW   0x0  
win0_aclk_gating_en  

 

 
 
VOP_WIN0_YUV2YUV_Y2R_COE0  

Address: Operational Base + offset (0x04e0)  
WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01   

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_Y2R_COE1  
Address: Operational Base + offset (0x04e4)  

WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_c oe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_Y2R_COE2  
Address: Operational Base + offset (0x04e8)  
WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_Y2R_COE3  

Address: Operational Base + offset (0x04ec)  
WIN0yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000   
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_Y2R_COE4  

Address: Operational Base + offset (0x04f0)  
WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x 0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_Y2R_COE5  
Address: Operational Base + offset (0x04f4)  

WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 245  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coef ficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_Y2R_COE6  
Address: Operational Base + offset (0x04f8)  

WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_Y2R_COE 7  

Address: Operational Base + offset (0x04fc)  
WIN0 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_R2R_COE0  
Address: Operational Base + offset (0x0500)  
WI N0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_R2R_COE1  

Address: Operational Base + offset (0x0504)   
WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_R2R_COE2  
Address: Operational Base + offset (0x0 508)  

WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  
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VOP_WIN0_YUV2YUV_R2R_COE3  

Address: Operational Base + offset (0x050c)  
WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 

 
VOP_WIN0_YUV2YUV_R2R_COE4  
Address: Operational Base + off set (0x0510)  

WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_R2R_COE5  
Address: Operational Base + offset (0x0514)  

WIN0 yuv2yuv  r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_R2R_COE6  

Address: Operational Base + offset (0x0518)  
WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Descripti on  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_R2R_COE7  
Address: Operational Base + offset (0x051c)  
WIN0 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coeffici ent of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_R2Y_COE0  

Address: Operational Base + offset (0x0520)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coef ficient of 3x4 matrix  
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VOP_WIN0_YUV2YUV_R2Y_COE1  
Address: Operational Base + offset (0x0524)  

WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_R2Y_COE2  
Address: Operational Base + offset (0x0528)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe 11  

coefficient of 3x4 matrix  

 
 

VOP_WIN0_YUV2YUV_R2Y_COE3  
Address: Operational Base + offset (0x052c)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_R2Y_COE4  

Address: Operational Base + offset (0x0530)  
WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4  matrix  

 

 
VOP_WIN0_YUV2YUV_R2Y_COE5  
Address: Operational Base + offset (0x0534)  

WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_R2Y_COE6  

Address: Op erational Base + offset (0x0538)  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 248  

WIN0 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 
VOP_WIN0_YUV2YUV_R2Y_COE7  

Address: Operational Base + offset (0x053c)  
WIN0 yuv2yuv r2y  cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_Y2R_COE0  
Address: Operational Base + offset (0x05a0)  
WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_Y2R_COE1  

Address: Operational Base + offset (0x05a4)  
WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Descripti on  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_Y2R_COE2  
Address: Operational Base + offset (0x05a8)  

WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Descr iption  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_Y2R_COE3  
Address: Operational Base + offset (0x05ac)  
WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  
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Bit  Attr  Reset Value  Description  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_Y2R_COE4  
Address: Operational Base + offset (0x05b0)  

WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Valu e  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_Y2R_COE5  
Address: Operational Base + offset (0x05b4)  
WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_Y2R_COE6  
Address: Operational Base + offset (0x05b8)  

WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 mat rix  

 
 
VOP_WIN2_YUV2YUV_Y2R_COE7  

Address: Operational Base + offset (0x05bc)  
WIN2 yuv2yuv y2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_R2R_COE0  
Address: Operat ional Base + offset (0x05c0)  

WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_R2R_COE1  
Address: Op erational Base + offset (0x05c4)  
WIN2 yuv2yuv r2r cofficient  
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Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_R2R_COE2  
Address : Operational Base + offset (0x05c8)  

WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_R2R_COE3  
Add ress: Operational Base + offset (0x05cc)  
WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2R_COE4  

Address: Operational Base + offset (0x05d0)  
WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  
csc_coe22  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2R_COE5  

Address: Operational Base  + offset (0x05d4)  
WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_R2R_COE6  
Address: Operational Base + offset (0x05d8)  
WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  
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VOP_WIN2_YUV2YUV_R2R_COE7  
Address: Operational Base + offset (0x05dc)  
WIN2 yuv2yuv r2r cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2Y_COE0  

Address: Operational Base + offset (0x05e0)  
WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe01  

coefficient of 3x4 matrix  

15: 0   RW   0x0000  
csc_coe00  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_R2Y_COE1  
Address: Operational Base + offset (0x05e4)  

WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe10  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe02  

coefficient of 3x4 matrix  

 
 

VOP_WIN2_YUV2YUV_R2Y_COE2  
Address: Operational Base + offset (0x05e8)  
WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe12  

coefficient of 3x4 matr ix  

15:0   RW   0x0000  
csc_coe11  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2Y_COE3  

Address: Operational Base + offset (0x05ec)  
WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  
csc_coe21  

coefficient of 3x4 matrix  

15:0   RW   0x0000  
csc_coe20  

coefficient of 3x4 matrix  

 

 
VOP_WIN2_YUV2YUV_R2Y_COE4  
Address: Operational Base + offset (0x05f0)  
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WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RW   0x000 0  
csc_coe22  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2Y_COE5  

Address: Operational Base + offset (0x05f4)  
WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset0  

coefficient of 3x4 matrix  

 

 
VOP_WI N2_YUV2YUV_R2Y_COE6  
Address: Operational Base + offset (0x05f8)  

WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset1  

coefficient of 3x4 matrix  

 
 
VOP_WIN2_YUV2YUV_R2Y_COE7  

Address: Operational Base + o ffset (0x05fc)  
WIN2 yuv2yuv r2y cofficient  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
csc_offset2  

coefficient of 3x4 matrix  

 
 

VOP_HWC_LUT_ADDR  
Address: Operational Base + offset (0x1800)  
Hwc lut base address  

Bit  Attr  Reset Valu e  Description  

31:0   RW   0x00000000  
hwc_lut_addr  

the head of hwc lut address   

 
 
VOP_CABC_GAMMA_LUT_ADDR  

Address: Operational Base + offset (0x1c00)  
CABC GAMMA lut base address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
gamma_l ut_addr  

the head of gamma lut address   

 
 

VOP_GAMMA_LUT_ADDR  
Address: Operational Base + offset (0x2000)  
GAMMA lut base address  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
gamma_lut_addr  

the head of gamma lut address   

 

 
VOP_MMU_DT E_ADDR  
Address: Operational Base + offset (0x3f00)  

MMU current page Table address  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
MMU_DTE_ADDR  

MMU DTE ADDR  

 
 
VOP_MMU_STATUS  

Address: Operational Base + offset (0x3f04)  
MMU status regist er  

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:  

1'b0 = Read  

1'b1  = 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 currentl y enabled. The mode is enabled by 

command  

1   RO   0x0  

PAGE_FAULT_ACTIVE  

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

command.  

0   RO   0x0  
PAGING_ENABLED  

Paging is enabled  

 
 
VOP_MMU_COMMAND  

Address: Operational Base + offset ( 0x3f08)  
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  

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: M MU_PAGE_FAULT_DONE  

6: MMU_FORCE_RESET  

 

 
 

VOP_MMU_PAGE_FAULT_ADDR  
Address: Operational Base + offset (0x3f0c)  

MMU logical address of last page fault  

Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000  
PAGE_FAULT_ADDR  

address of last page fa ult  

 
 
VOP_MMU_ZAP_ONE_LINE  

Address: Operational Base + offset (0x3f10)  
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_RAWS TAT  
Address: Operational Base + offset (0x3f14)  
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_CLEA R  
Address: Operational Base + offset (0x3f18)  
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  
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VOP_MMU_INT_MASK  
Address: Operational Base + offset (0x3f1c)  
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 (0x3f20)  
MMU raw interrupt status register  

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 (0x3f24)  
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  
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3.6  Timing Diagram  

3.6.1  RGB LCD inte rface timing  

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. 3-16 VOP RGB interface timing (SDR)  

3.7  Application Notes  

3.7.1  DMA transfer mode  

There are three DMA transfer modes for loading win0 or win1 frame data determined by 
follo wing parameters(X=0,1,2,3):  
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 d etermined by winX_gather_thres. Since the internal memory size is 

limited, there is some restriction for the winX_gather_thres as follows.   
Table 3-2 Gather configuration for all format 

Gather  
Threshold  

dma_b urst_length  
=2'b00(burst16)  

dma_burst_length  
=2'b01(burst8)  

dma_burst_length  
=2'b10(burst4)  

YUV420  
YUV422  
YUV444  

 
0 

 
0,1,2  

 
0,1,2,3  

ARGB888     
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RGB888  
RGB565  

0,1,2,3  0,1,2,3  0,1,2,3  

8BPP 

4BPP 
2BPP 
1BPP 

 

0,1,2,3  

 

0,1,2,3  

 

0,1,2,3  

   

3.7.2  Win0/Win1 dma load mo de  

If you want to improve the efficiency of accessing external memory for loading winX frame 
data, you could assert winX_dma_load. When winX_dma_load is high, winX frame data is 
loaded in the unit of line composing with one or more burst transfers; otherwi se, loaded in the 

unit of burst transfer. However, it is not suitable for data format YUV420, no -scaling and active 
width less than 256.  

3.7.3  WIN BPP LUT  

WIN1 LUT/DSP LUT should be configured before displaying if win2/3_lut_en/dsp_lut_en is 
high. You could onl y update these LUTs by software.  
When win1_lut_load_en is 0, the WIN LUT data should be refreshed by software,i.e, writing 

win1 lut data to the internal memory with the start address WIN1_LUT_MST. The memory size 
is 256x25, i.e, lower 25bits valid, and th e writing data number is determined by software, .  
When dsp_lut_load_en is 0, the DSP LUT data should be refreshed by software,i.e, writing dsp 

lut data to the internal memory with the start address DSP_LUT_MST. The memory size is 
256x24, i.e, lower 25bits  valid, and the writing data number is determined by software. The 
program model for CABC gamma LUT is similar.  

 

3.7.4  DMA QoS request  

If you want to get higher priority for VOP to access external memory when the frame data is 

urgent, a QoS request can be generat ed and sent out basing on the configured values:  
noc_hurry_en    
noc_hurry_value  

noc_qos_en    
noc_win_qos  
If noc_qos_en is enable, a win0/1_qos_req is asserted when the empty level of win0/1's 

linebuffer is greater than the threshold configured in noc_win _qos. And it will be disserted 
when the empty level is smaller than the threshold or noc_qos_en is disable.  
If noc_qos_en is enable, a win0/1_hurry_req is asserted when the empty level of win2/3's fifo 

is greater than the threshold configured in noc_win_qo s. And it will be disserted when the 
empty level is smaller than the threshold or noc_qos_en is disable.  
Either win0/1_qos_req or win2/3_hurry_req is high, a QoS request will be sent out for VOP.  

3.7.5  Mirror display  

If Y -Mirror display is enable, the frame dat a is loaded from last line to first line, where the start 
address of first pixel in last line is defined in  

WIN0/1_YRGB0_MST/WIN0/1_CBR0_MST/WIN0/1_YRGB1_MST/WIN0/1_CBR_MST for 
win0/1/2/3 respectively.  
Otherwise, the win's frame line data width and virtua l stride should be 64bit -aligned for 

8bit -RGB/YUV or 128bit -aligned for 10bit YUV if X -Mirror or Y -Mirror display is enable.  

3.7.6  DDR interface  

LCD DDR interface is just suitable for Parallel RGB LCD panel and Serial RGB LCD 2x12 panel. 

If LCD DDR interface is enable, the timing parameters for LCD panel should be even.  
Otherwise, you can synchronize output clock with VSYNC or HSYNC depending on 
dclk_ddr_sync.   

3.7.7  Interrupt  

VOP has three interrupt, respectively vop_intr, vop_intr_ddr and dma_finish.  
Vop_intr  is co mprised of 20 interrupt sources :  
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frame start interrupt  

frame start new interrupt  
same frame address interrupt  
line flag 0 interrupt  

line flag 1 interrupt  
bus error interrupt  
win0 empty interrupt  

win1 empty interrupt  
win2 empty interrupt  
win3 empty interrupt  

hwc empty interrupt  
post empty interrupt  

field interrupt  
hold interrupt  
irq_mmu   

dma finish interrupt  
afbcd interrupt  
afbcd decode response interrupt  

write back yrbg fifo full interrupt  
write back cbcr fifo full interrupt  
Vertical fp interrupt  

Vop_intr_ddr  is comprised of 3 interrupt sources:  
line flag1 interrupt  
dma finish interrupt  

write back dma finish interrupt  
Every interrupt has independent interrupt enable (VOP_INT_EN ,with bit write mask ), 
interrupt clear (VOP_INT_CLR ,with bit write mask ), interrupt status (VOP_INT_STATUS).  

3.7.8  RGB display mode  

RGB display mode is used for RGB panel display and CCIR656 output. It is a continuous frames 
display mode.  

LCDC 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. 3-17 VOP RGB mode Programming flow 

 

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

First, AXI bus parameter (VOP_SYS_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_DS P_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 fra me.  
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 ó1ô to ñVOP_REG_CFG_DONEò register then all the frame-sync registers will be 

enable at the beginning of next fra me.  
 
Immediately control register  

There are two type register in VOP , one type 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 3-3 effective immediately register table 

register address  Description  

0x008[23:21],0x008[15:8]  some dsp ctrl function bit  

0x00c  sys ctrl1 register  

0x018  background color register  

0x01c  mcu ctrl register  

0x038  win0 color key register  

0x078  win1 color key register  

0x188~0x19c  dsp_timing ctrl registers  

0x1a0~0x1a8  pwm ctrl registers  

0x1c8~0x1dc  cabc_gauss_parameter registers  

0x1ec~0x1f4  frc pattern parameter registers  
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Chapter 4  Image Enhancement Processor ̂IEP ̃ 

4  

4.1  Overview  

The Image Enhancement Processor  ( IEP)  receives data from and transmits data to system 

main memory by AXI bus, or output the data to Video Output Processor (VOP) directly.  
The features of IEP are as follow:  

 ̧ Image f ormat  

Â I nput data: XRGB/ RGB565 / YUV420/YUV42 2 
Â Output data: ARGB/ RGB565 / YUV420/YUV42 2 
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 res olution  for static image up to 8192x8192  

Â Max resolution  for dynamic image  
É Deinterlace: 1920x1080  
É Sampling noise reduction: 1920x1080  

É Compression noise reduction: 4096x2304  
É Enhancement: 4096x2304  

 ̧ 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 7x7  
Â Edge enhancement with filter matrix up to 7x7  
Â Programmable difference table for detail enhancement  

Â Programmable d istance table for detail and edge enhancement  
 ̧ Noise reduction  
Â Compression noise reduction with filter matrix up to 7x7  

Â Programmable difference table for compression noise reduction  
Â Programmable distance table for compression noise reduction  
Â Spatial samplin g noise reduction  

Â Temporal sampling noise reduction  
Â Optional coefficient for sampling 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  
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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:  

 ̧  
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.  

 ̧  

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.  
 ̧  

Spatial and tempor al sampling noise can be reduced in YUV domain noise reduction block. 

Compression noise can be reduced in RGB domain noise reduction block.  
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4.3  Function Description  

4.3.1  Deinterlace  

There are five deinterlace mode including I4O2, I4O1B, I4O1T, I2O1B and I2O1T in th e 
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 

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 a ny 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 i mage 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 di stance 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 scree n, 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 doma in, 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_COE 0/1 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 conv ersion 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_WIDT H, 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 fr ame.  

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.  
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4.4  Register Description  

4.4.1  Registers  Summary  

Name  Offset  Size  Reset Value  Des cription  

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  

IEP_FRM_CNT  0x001c  W  0x00000000  frame counter  

IEP_VIR_IMG_WIDTH  0x0020  W  0x01400140  Image virtual width  

IEP_SRC_IMG_SIZE  0x0028  W  0x00ef013f  Source image width/height  

IEP_DST_IMG_SIZE  0x002c  W  0x00ef013f  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 wid th  

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 enhance ment coefficient  

IEP_VERSION_INFO  0x0054  W  0x00000000  Version number for iep  

IEP_RAW_CONFIG0  0x0058  W  0x00000000  configuration register0  

IEP_RAW_CONFIG1  0x005c  W  0x00000000  configuration register1  

IEP_RAW_VIR_IMG_WIDT

H  
0x0060  W  0x014 00140  Image virtual width  

IEP_RAW_SRC_IMG_SIZE  0x0068  W  0x00f00140  Source image width/height  

IEP_RAW_DST_IMG_SIZE  0x006c  W  0x00f00140  Destination image width/height  

IEP_RAW_ENH_YUV_CNF

G_0  
0x0070  W  0x00000000  

brightness,contrast,saturatio n 

adjustment  

IEP_RAW_ENH_YUV_CNF

G_1  
0x0074  W  0x00000000  Hue configuration  

IEP_RAW_ENH_YUV_CNF

G_2  
0x0078  W  0x00000000  color bar configuration  

IEP_RAW_ENH_RGB_CNF

G  
0x007c  W  0x00000000  enhancement RGB configuration  

IEP_SRC_ADDR_YRGB  0x008 0  W  0x00000000  
Start address of source 

image(Y/RGB)  
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Name  Offset  Size  Reset Value  Des cription  

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 so urce 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)  

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_A DDR_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  
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Name  Offset  Size  Reset Value  Des cription  

IEP_DIL_MTN_TAB2  0x00e8  W  0x0 0000000  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,det ail and edge 

enhancement coefficient  

IEP_ENH_DDE_COE1  0x0500  W  0x00000000  
denoise,detail and edge 

enhancement coefficient  

IEP_PERF_LATENCY_CTRL

0  
0x0600  W  0x00000014  

Axi performance latency module 

contrl register0  

IEP_PERF_LATENCY_CTRL

1  
0x060 4  W  0x00000011  PERF_LATENCY_CTRL1  

IEP_PERF_RD_MAX_LATE

NCY_NUM0  
0x0608  W  0x00000000  Read max latency number  

IEP_PERF_RD_LATENCY_

SAMP_NUM  
0x060c  W  0x00000000  

The number of bigger than 

configed threshold value  

IEP_PERF_RD_LATENCY_

ACC_SUM  
0x0 610  W  0x00000000  Total sample number  

IEP_PERF_WR_AXI_TOTA

L_BYTE  
0x0614  W  0x00000000  perf_wr_axi_total_byte  

IEP_PERF_WORKING_CNT  0x0618  W  0x00000000  perf_working_cnt  

IEP_PERF_RD_AXI_TOTAL

_BYTE  
0x061c  W  0x00000000  perf_rd_axi_total_byte  

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 ad dress 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  

I EP_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  

 

4.4.2  Detail Register Description  

IEP_C ONFIG0  

Address: Operational Base + offset (0x0000)  
configuration register0  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

23   RW   0x0  
dil_ei_sel  

deinterlace edge interpolation select  

22:21   RW   0x0  
dil_ei_radius  

deinterlac e edge interpolation radius  

20   RW   0x0  

rgb_con_gam_order  

RGB contrast enhancement and gamma adjustment operation 

order select.  

0:CG prior to DDE  

1: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  

00: no operation  

01: denoise  

10: detail enhancement  

11: edge enhancement  

17   RW   0x0  

rgb_con_gam_en  

RGB contrast enhancement and gamma adjustment enable  

0:di sable  

1:enable  

16   RW   0x0  

rgb_color_enh_en  

RGB color enhancement enable  

0:disable  

1:enable  

15   RW   0x0  

dil_ei_smooth  

deinterlace edge interpolation for smooth effect  

0: disable  

1: enable  

14   RW   0x0  

yuv_enh_en  

yuv enhancement enable   

0:disable  

1:enable  

13   RW   0x0  

yuv_dns_en  

YUV 3D denoise enable  

0:disable  

1:enable  

12   RW   0x0  

dil_ei_mode  

deinterlace edge interpolation  

0: disable  

1: enable  

11   RW   0x0  

dil_hf_en  

deinterlace high frequency calculation enable  

0: disable  

1: enable  
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Bit  Attr  Reset Value  Description  

10:8   RW   0x0  

dil_mode  

Deinterlace mode select:  

000: YUV deinterlace and bypass path disable;  

001: I4O2 mode  

010: I4O1B mode  

011: I4O1T mode  

100: I2O1B mode  

101: I2O1T mode  

110: bypass mode  

7:1   RW   0x00  
dil_hf_fct  

dei nterlace high frequency factor  

0   RW   0x0  

vop_path_en  

VOP direct path enable  

0:disable  

1:enable  

 
 
IEP_CONFIG1  

Address: Operational Base + offset (0x0004)  
configuration register1  

Bit  Attr  Reset Value  Description  

31:24   RW   0x00  

glb_alph a  

global alpha value  

only valid when destination format is ARGB  

23   RW   0x0  

rgb2yuv_input_clip  

RGB to YUV input range  

0:R/G/B=[0,255]  

1:R/G/B=[16,235]  

22   RW   0x0  

yuv2rgb_input_clip  

YUV to RGB input range  

0:Y/U/V=[0,255]  

1:Y=[16,235],U/V= [16,240]  

21   RW   0x0  

rgb_to_yuv_en  

RGB to YUV conversion enable  

0: disable  

1: enable  

20   RW   0x0  

yuv_to_rgb_en  

YUV to RGB conversion enable  

0: disable  

1: enable  

19:18   RW   0x0  

rgb2yuv_coe_sel  

rgb2yuv coefficient select  

00:bt601_1  

01 :bt601_f  

10:bt709_1  

11:bt709_f  
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Bit  Attr  Reset Value  Description  

17:16   RW   0x0  

yuv2rgb_coe_sel  

yuv2rgb coefficient select  

00:bt601_1  

01:bt601_f  

10:bt709_1  

11:bt709_f  

15   RW   0x0  

dthr_down_en  

dither down enable  

0: disable  

1: enable  

14   RW   0x0  

dthr_up_en  

dither up  enable  

0: disable  

1: enable  

13:12   RW   0x0  

dst_yuv_swap  

destination YUV swap  

00:SP UV  

01:SP VU  

10,  

11:P  

11:10   RW   0x0  

dst_rgb_swap  

destination RGB swap  

ARGB destination  

00:ARGB  

01:ABGR  

10:RGBA  

11:BGRA  

RGB565 destination  

00,10:RGB   

01,11:BGR  

9:8   RW   0x0  

dst_fmt  

Ouput image Format  

00 : ARGB  

01 : RGB565  

10 : YUV422  

11 : YUV420  

7:6   RO   0x0  reserved   

5:4   RW   0x0  

src_yuv_swap  

source YUV swap  

00:SP UV  

01:SP VU  

10,  

11:P  
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Bit  Attr  Reset Value  Description  

3:2   RW   0x0  

src_rgb_swap  

source RG B swap  

XRGB source  

00:XRGB  

01:XBGR  

10:RGBX  

11:BGRX  

RGB565 source  

00,10:RGB  

01,11:BGR  

1:0   RW   0x0  

src_fmt  

Input image Format  

00 : XRGB  

01 : RGB565  

10 : YUV422  

11 : YUV420  

 

 
IEP_STATUS  
Address: Operational Base + offset (0x0008)  

status  register  

Bit  Attr  Reset Value  Description  

31:20   RO   0x0  reserved   

19   RW   0x0  
rrgb_idle_ack  

RGB read DMA idle acknowlege  

18   RW   0x0  
wrgb_idle_ack  

RGB write DMA idle acknowlege  

17   RW   0x0  
ryuv_idle_ack  

YUV read DMA idle acknow lege  

16   RW   0x0  
wyuv_idle_ack  

YUV write DMA idle acknowlege  

15:9   RO   0x0  reserved   

8   RO   0x0  

voi_sts  

vop direct path status  

00:idle  

01:working  

7   RO   0x0  

rrgb_sts  

RGB DMA read status  

00:idle  

01:working  

6   RO   0x0  

wrgb_sts   

RGB DMA write status  

00:idle  

01:working  
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Bit  Attr  Reset Value  Description  

5   RO   0x0  

ryuv_sts  

YUV DMA read status  

00:idle  

01:working  

4   RO   0x0  

wyuv_sts  

YUV DMA write status  

00:idle  

01:working  

3   RO   0x0  

dde_sts  

RGB denoise/enhancement status  

00:idle  

01:working  

2   RO   0x0  

dil_sts  

de- interlace or yuv bypass status  

00:idle  

01:working  

1   RO   0x0  reserved   

0   RO   0x0  

dns_sts  

YUV 3D denoise status  

00:idle  

01:working  

 

 
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:  

0: disable;  

1: enable;  

7:1   RO   0x0  reserved   

0   RO   0x0  

frm_done_int  

Frame process done interrupt  

0: inactive;  

1: active;  

 
 

IEP_FRM_START  
Address: Operational Base + offset (0x0010)  
frame start  

Bit  At tr  Reset Value  Description  
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Bit  At tr  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   

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  Descrip tion  

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_SRC_IMG_SIZE  
Address: Operational Base + offset (0x0028)  

Source image width/heigh t  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x00ef  
src_image_height  

source image height  

15:13   RO   0x0  reserved   

12:0   RW   0x013f  
src_image_width  

source image width  

 

 



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 272  

IEP_DST_IMG_SIZE  

Address: Operati onal Base + offset (0x002c)  
Destination image width/height  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RW   0x00ef  
dst_image_height  

Destination image height  

15:13   RO   0x0  reserved   

12:0   RW   0x013f  
dst_image_w idth  

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 tile 1 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   

10:0   RW   0x000  
dst_image_width_tile3  

Destination image tile3 width  

 
 
IEP_ENH_YU V_CNFG_0  

Address: Operational Base + offset (0x0040)  
brightness,contrast,saturation adjustment  
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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  

brightne ss  

YUV brightness adjustment  

range from -32 to 31  

000000:0;  

000001:1;  

éé 

011111:31;  

100000: -32;  

100001: -31;  

éé 

111110: -2;  

111111: -1;  

 
 

IEP_ENH_YUV_CNFG_1  
Address: Operational Base + offset (0x0044)  

Hue configuration  

Bit  Attr  Reset Value  De scription  

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 ad justment  

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)  
color bar configuration  

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

25:24   RW   0x0  

video_mode  

video mode  

00:black screen  

01:blue screen  

10:color bars  

11: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   
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Bit  Attr  Reset Value  Description  

14:8   RW   0x00  

enh_alpha  

enha ncement alpha value  

0000000:0  

0000001:1/16  

0000010:2/16  

éé 

0001111:15/16  

0010000:1  

0010001:1+1/16;  

0010010:1+2/16;  

0010011:1+3/16;  

éé 

0100000:2;  

éé 

0110000:3;  

éé 

1000000:4;  

éé 

1010000:5;  

éé 

1100000:6;  

other : reserved  

7:2   RO   0x0  reserv ed   

1:0   RW   0x0  

enh_radius  

enhancement radius  

00:R=1  

01:R=2  

10:R=3  

11: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_VERSION_INFO  

Address: Operational Base + offset (0x0054)  
Version number for iep  

Bit  Attr  Reset Value  Description   
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Bit  Attr  Reset Value  Description   

31:28   RW   0x0  

major  

IP major vertion  

used for IP structure version infomation  

27:2 0   RW   0x0  

minor  

minor vertion  

big feature change under same structure   

19 :0   RW   0x000000  
svnbuild  

rtl current svn number   

 
 
IEP_RAW_CONFIG0  

Address : Operational Base + offset (0x0058)  
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 interpol ation radius  

20   RW   0x0  

rgb_con_gam_order  

RGB contrast enhancement and gamma adjustment operation 

order select.  

0:CG prior to DDE  

1:DDE prior to CG  

(CG represent for contrast & gamma operation, and DDE represent 

for de -noise, detail or edge enhan cement operation)  

19:18   RW   0x0  

rgb_enh_sel  

RGB enhancement select  

00: no operation  

01: denoise  

10: detail enhancement  

11: edge enhancement  

17   RW   0x0  

rgb_con_gam_en  

RGB contrast enhancement and gamma adjustment enable  

0:disable  

1:enabl e  

16   RW   0x0  

rgb_color_enh_en  

RGB color enhancement enable  

0:disable  

1:enable  

15   RW   0x0  

dil_ei_smooth  

deinterlace edge interpolation for smooth effect  

0: disable  

1: enable  
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Bit  Attr  Reset Value  Description  

14   RW   0x0  

yuv_enh_en  

yuv enhancement enable  

0:disable  

1:enable  

13   RW   0x0  

yuv_dns_en  

YUV 3D denoise enable  

0:disable  

1:enable  

12   RW   0x0  

dil_ei_mode  

deinterlace edge interpolation  

0: disable  

1: enable  

11   RW   0x0  

dil_hf_en  

deinterlace high frequency calculation enable  

0: disable  

1: en able  

10:8   RW   0x0  

dil_mode  

Deinterlace mode select:  

000: YUV deinterlace and bypass path disable;  

001: I4O2 mode  

010: I4O1B mode  

011: I4O1T mode  

100: I2O1B mode  

101: I2O1T mode  

110: bypass mode  

7:1   RW   0x00  
dil_hf_fct  

deinterlace high frequency factor  

0   RW   0x0  

vop_path_en  

VOP direct path enable  

0:disable  

1:enable  

 
 
IEP_RAW_CONFIG1  

Address: Operational Base + offset (0x005c)  
configuration register1  

Bit  Attr  Reset Value  Description  

31:24   RO   0x00  

glb_alpha  

global alpha value  

only valid when destination format is ARGB  

23   RO   0x0  

rgb2yuv_input_clip  

RGB to YUV input range  

0:R/G/B=[0,255]  

1:R/G/B=[16,235]  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 278  

Bit  Attr  Reset Value  Description  

22   RO   0x0  

yuv2rgb_input_clip  

YUV to RGB input range  

0:Y/U/V=[0,255]  

1:Y=[16,235],U/V=[16,240]  

21   RO   0x0  

rgb_to_yuv_en  

RGB to YUV conversion enable  

0: disable  

1: enable  

20   RO   0x0  

yuv_to_rgb_en  

YUV to RGB conversion enable  

0: disable  

1: enable  

19:18   RO   0x0  

rgb2yuv_coe_sel  

rgb2yuv coefficient select  

00:bt601_1  

01:bt601_f  

10:bt709_1  

11:bt709_f  

17:16   RO   0x0  

yuv2rgb_coe_sel  

yuv2rgb coefficient select  

00:bt601_1  

01:bt601_f  

10:bt709_1  

11:bt709_f  

15   RO   0x0  

dthr_down_en  

dither down enable  

0: disable  

1: enable  

14   RO   0x0  

dthr_up_en  

dither up enable  

0: disable  

1: enable  

13:12   RO   0x0  

dst_yuv_swap  

destination YUV swap  

00:SP UV  

01:SP VU  

10,  

11:P  
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Bit  Attr  Reset Value  Description  

11:10   RO   0x0  

dst_rgb_swap  

destination RGB swap  

ARGB destination  

00:ARGB  

01:ABGR  

10:RGBA  

11:BGRA  

RGB565 destination  

00,10:RGB  

01,11:BG R  

9:8   RO   0x0  

dst_fmt  

Ouput image Format  

00 : ARGB  

01 : RGB565  

10 : YUV422  

11 : YUV420  

7:6   RO   0x0  reserved   

5:4   RO   0x0  

src_yuv_swap  

source YUV swap  

00:SP UV  

01:SP VU  

10,  

11:P  

3:2   RO   0x0  

src_rgb_swap  

source RGB swap  

XRGB source  

00:XRGB  

01:XBGR  

10:RGBX  

11:BGRX  

RGB565 source  

00,10:RGB  

01,11:BGR  

1:0   RO   0x0  

src_fmt  

Input image Format  

00 : XRGB  

01 : RGB565  

10 : YUV422  

11 : YUV420  

 

 
IEP_RAW_VIR_IMG_WIDTH  
Address: Operational Base + offset (0x0060)  

Image  virtual width  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:16   RO   0x0140  
dst_vir_image_width  

Destination virtual image width  

15:0   RO   0x0140  
src_vir_image_width  

Source virtual image width  

 

 
IEP_RAW_SRC_IMG_SIZE  
Address: Operational Base + offs et (0x0068)  

Source image width/height  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RO   0x00f0  
src_image_height  

source image height  

15:13   RO   0x0  reserved   

12:0   RO   0x0140  
src_image_width  

source image width  

 
 
IEP_RAW_DST_IMG_SIZE  

Address: Operational Base + offset (0x006c)  
Destination image width/height  

Bit  Attr  Reset Value  Description  

31:29   RO   0x0  reserved   

28:16   RO   0x00f0  
dst_image_height  

Destination image height  

15:13   RO   0x0  reserved   

12:0   RO   0x0140  
dst_image_width  

Destination image width  

 
 
IEP_RAW_ENH_YUV_CNFG_0  

Address: Operational Base + offset (0x0070)  
brightness,contrast,saturation adjustment  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24:16   RO   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   RO   0x00  

contrast  

YUV contrast adjustment  

contrast value range from 0 to 1.992 , and this value is 

contrast*128.  

7:6   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

5:0   RO   0x00  

brightness  

YUV brightness adjustment  

range from -32 to 31  

000000:0;  

000001:1;  

éé 

011111:31;  

100000: -32;  

100001: -31;  

éé 

111110: -2;  

111111: -1;  

 
 

IEP_RAW_ENH_YUV_CNFG_ 1  
Address: Operational Base + offset (0x0074)  

Hue configuration  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:8   RO   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   RO   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_RAW_ENH_YUV_CNFG_2  
Address: Operational Bas e + offset (0x0078)  
color bar configuration  

Bit  Attr  Reset Value  Description  

31:26   RO   0x0  reserved   

25:24   RO   0x0  

video_mode  

video mode  

00:black screen  

01:blue screen  

10:color bars  

11:normal video  

23:16   RO   0x00  
color_bar_v  

color bar v value  

15:8   RO   0x00  
color_bar_u  

color bar u value  

7:0   RO   0x00  
color_bar_y  

color bar y value  
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IEP_RAW_ENH_RGB_CNFG  
Address: Operational Base + offset (0x007c)  
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, 

conside ring as noise, need to to be filtered.  

15   RO   0x0  reserved   

14:8   RW   0x00  

enh_alpha  

enhancement alpha value  

0000000:0  

0000001:1/16  

0000010:2/16  

éé 

0001111:15/16  

0010000:1  

0010001:1+1/16;  

0010010:1+2/16;  

0010011:1+3/16;  

éé 

0100000:2;  

éé 

0110000:3;  

éé 

1000000:4;  

éé 

1010000:5;  

éé 

1100000:6;  

other : reserved  

7:2   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

1:0   RW   0x0  

enh_radius  

enhancement radius  

00:R=1  

01:R=2  

10:R=3  

11:R=4  

 

 
IEP_SRC_ADDR_YRGB  
Address: Operational Base + offset (0x0080)  

St art 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  

 
 
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_im age_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)  
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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  

31:0   RW   0x00000000  
src_image_cbcr_mst_cbcr_itemp  

In terger 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_ms t_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   0x00 000000  
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  
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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  
Address: Operational Base + offset (0x00b8)  
Start address of destination image(Cr)  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  
dst_i mage_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  

Destinati on 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)  
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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 dest ination 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_item p  

Interger part destination image data CR start address in Memory  

 
 

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   
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Bit  Attr  Reset Value  Description  

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 ta ble3  

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   



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 288  

Bit  Attr  Reset Value  Description  

6:0   RW   0x00  
mtn_sub_tab0  

motion sub table0  

 

 
IEP_DIL_MTN_TAB3  
Address: Operational Base + offset (0x00ec)  

Deinterlace mo tion 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)  

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  
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Bit  Attr  Reset Value  Description  

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   

6:0   RW   0x00  
mtn_sub_tab0  

motion sub table0  

 
 
IEP_DIL_MTN_TAB7  

Address: Operational Base + offset (0x00fc)  
Deinterlace motion tab le7  

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  

 
 



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 290  

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 

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 coeffic ient 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 + offse t (0x0500)  
denoise,detail and edge enhancement coefficient  

Bit  Attr  Reset Value  Description  

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

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   0x 00  

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  

81x6 bit cofficient for denoise and detail enhancement  

coefficient number 0,4,8,12,éé 

 
 
IEP_PERF_LATENCY_CTRL0  

Address: Operational Base + offset (0x0600)  
Axi performance latency module contrl register0  

Bit  Attr  Reset Value  Description  

31:20   RO   0x 0  reserved   

19:8   RW   0x000  sw_rd_latency_thr  

7:4   RW   0x1  sw_rd_latency_id  

3   RW   0x0  sw_axi_cnt_type  

2   RW   0x1  

sw_axi_perf_frm_type  

latency mode  

1'b0: clear by software configuration  

1'b1: clear by frame end   

1   RW   0x0  

sw_a xi_perf_clr_e  

1'b0: software clear disable  

1'b1: software clear enalbe  

0   RW   0x0  

sw_axi_perf_work_e  

1'b0: disable  

1'b1: enable  

 
 
IEP_PERF_LATENCY_CTRL1  

Address: Operational Base + offset (0x0604)  
PERF_LATENCY_CTRL1  

Bit  Attr  Reset Value  De scription  

31:12   RO   0x0  reserved   

11:8   RW   0x0  sw_aw_count_id  

7:4   RW   0x1  sw_ar_count_id   

3   RW   0x0  sw_aw_cnt_id_type  

2   RW   0x0  sw_ar_cnt_id_type  
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Bit  Attr  Reset Value  De scription  

1:0   RW   0x1  sw_addr_align_type  

 

 
IEP_PERF_RD_MAX_LATENCY_NUM0  
Address: Operational Base + offset (0x0608)  

Read max latency number  

Bit  Attr  Reset Value  Description  

31:16   RO   0x0  reserved   

15:0   RO   0x0000  
rd_max_latency_num_ch0  

read max latency value of channel 0  

 
 

IEP_PERF_RD_LATENCY_SAMP_NUM  
Address: Oper ational Base + offset (0x060c)  
The number of bigger than configed threshold value  

Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000  
rd_latency_thr_num_ch0  

read latency thr number channel 0  

 

 
IEP_PERF_RD_LATENCY_ACC_SUM  
Address: Operationa l Base + offset (0x0610)  

Total sample number  

Bit  Attr  Reset Value  Description  

31:0   RO   0x00000000  rd_latency_acc_sum  

 
 
IEP_PERF_WR_AXI_TOTAL_BYTE  

Address: Operational Base + offset (0x0614)  
perf_wr_axi_total_byte  

Bit  Attr  Reset Value  Des cription  

31:0   RW   0x00000000  perf_wr_axi_total_byte  

 

 
IEP_PERF_WORKING_CNT  
Address: Operational Base + offset (0x0618)  

perf_working_cnt  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  perf_working_cnt   

 
 
IEP_PERF_RD_AXI_TOTAL_BYT E  

Address: Operational Base + offset (0x061c)  
perf_rd_axi_total_byte  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  perf_rd_axi_total_byte  

 
 

IEP_MMU_DTE_ADDR  
Address: Operational Base + offset (0x0800)  

MMU current page table address  
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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  

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:  

0: read  

1: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: t he MMU can be idle in page fault mode.  

2   RW   0x0  

mmu_stall_active  

MMU stall mode currently 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   
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Bit  Attr  Reset Value  Description  

2:0   RW   0x0  

mmu_cmd  

0: MMU_ENABLE_PAGING. enable paging.  

1: MMU_DISABLE_PAGING. disable paging.  

2: MMU_ENABLE_STALL. turn on stall mode.  

3: MMU_DISABLE_STALL. turn off stall mode.  

4: MMU_ZAP_CACHE. zap the entire page table cache.  

5: MMU_PAGE_FAULT_DONE. leave page fault mode.  

6: MMU_FORCE_RESET. r eset the mmu.  

The MMU_ENABLE_STALL 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  Res et Value  Description  

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  reser ved   

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  rese rved   

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.  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

page_fault_clear  

page fault interrupt clear, write 1 to this register can clear page 

fault interrupt.  

 

 
IE P_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  

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 cloc k 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 a nd IEP direct path.  
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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 fo r 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  Multi - format Vide o Decoder And Encoder  

5.1  Overview  

The multi - format video codec  (referred as codec  in the following paragraph) supports three 

main world -wide advanced video coding standard (H264/VP9/HEVC) with high decoding 
performance  @4K and h264/jpeg encoding . 
The codec  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 decoder through the AHB slave interface 
while the large data such as stream data are transacted between DDR and the decoder 
th rough the AXI master interface.  

In order to improve large data transaction performance,  codec  embeds MMU (memory 
management unit) and supports the cacheable bus operation.  
The codec supports the following features:  

 ̧ Supports HEVC decoding  
Â Main and Main10 P rofile up to Level 5.1 High Tier: 4096x2304@60 fps   

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

Â Supports RLC write mode, RLC mode and Normal Mode  

 ̧ Supports H264 decoding  
Â The following profi les up to Level 5.1 : 4096x2304 @30fps  

É Baseline Profile  

É Main Profile  
É High Profile  
É High 10 profile  

É High 4:2:2 Profile(the MBAFF feature is not supported)  
Â Supports frame timeout interrupt, frame finish interrupt and bitstream error interrupt, 

buffer empty in terrupt  

Â Supports slice by slice or random size stream decoding  
Â Supports error -mode decoding and error info output  
Â Supports RLC write mode, RLC mode and Normal Mode  

 ̧ Supports VP9 decoding  
Â Profile 0: 4096x2304 @30fps  
Â Supports frame timeout interrupt, frame f inish interrupt and bitstream error interrupt  

Â Supports RLC mode and Normal Mode  
 ̧ MMU embedded with MMU interrupt support  
 ̧ Supports MPEG -4 decoding  

Â 60fps at 1920x1088  
Â Simple Profile, levels 0 -6 
Â Advanced Simple Profile, levels 0 -5 

 ̧ MPEG-2/  MPEG-1  
Â 60fps at 1920 x1088  
Â Main Profile, low, medium and high levels  

 ̧ Supports  JPEG decoding  
Â 48x48 to 8176x8176(66.8 Mpixels )̆Step size 8 pixels  

Â Baseline interleaved, and supports ROI (region of image) decode  
 ̧ Built - in post processor in H.264 (1080p)  decoder supports   
Â Stand -alone mode: rotation, RGB conversion, scaling, dithering  

Â Pipe- ling mode:, RGB conversion, scaling, ditherin g 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 common video encoder supports:  
Â rotation, YCbCr conversion  
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5.2  Block Diagram  
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Fig. 5-1 Decoder in SOC 
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Fig. 5-2 VPU Block Diagram 

As shown in the figures above, CPU accesses to the decoder register bank through AHB bu s. 
Bitstream and other necessary data are fed into processing core though AXI read channel, and 

after several steps of decoding process, decoded pictures and other information data are 
transferred to designated location in the DDR through AXI write channel . 

5.3  Video frame format  

This chapter describes different input and output video frame formats supported by VCODEC. 

Each function module has its own supported video frame formats, and this chapter describes 
all the video frame formats.  
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5.3.1  YCbCr 4:2:0 Planar Forma t  

In the planar format, each video sample compone nt forms one memory plane. Within one 
plane, the data has to be stored linearly and contiguously in the memory as shown in  Fig.  5-3. 
The luminance samples are stored  in raster -scan order (Y 0Y1 Y2Y3 Y4é.). The chrominance 

samples are stored in two planes also in raster scan order (Cb 0Cb1 Cb2Cb3 Cb4é. and Cr0Cr1 
Cr2Cr3 Cr4é.). In this format each pixel takes 12 bits of memory. 

.

Luminance(Y)

.

Chrominace(Cb)

Chrominace(Cr)

.

.

Luminace base address

Chrominance(Cb)  base 

address

Chrominance(Cr)  base 

address

Y0

8-bits 8-bits 8-bits 8-bits

Y1 Y2 Y3

In memory

031

Big endian

Y3 Y2 Y1 Y0 little endian

 
Fig. 5-3 VCODEC YCbCr 4:2:0 planar format 

 

5.3.2  YCbCr 4:2:0 Semi - Planar format  

In semi -planar YcbCr4:2:0 format the luminance samples from one plane in memory, and 
chrominance samples from another. Within one plane, the data has to be stored linearly and 
contiguously in the memory. The luminance pixels are stored in raster -scan order (Y 0Y1 Y2Y3 

Y4é.). The interleaved chrominance CbCr samples are stored in raster-scan order in memory 
as Cb 0Cr0 Cb1Cr1 Cb2 Cr2 Cb3Cr3 Cb4 Cr4é. 
Semi -Planar format supports both progressive and interlaced format as presented in  Fig.  

5-4.The interlaced format may be alternative line or each line.  
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Fig. 5-4 VCODEC YCbCr 4:2:0 Semi-planar format 

 

5.3.3  YCbCr 4:2:0 Tiled Semi - Planar Format  

Like the YCbCr 4:2:0 semi -planar format, the tiled semi -planar format is also organized in the 
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memory on two separate planes. The difference between these formats i s that in tiled format 

the pixel samples are not anymore in raster -scan order but are stored macroblock(16x16 
pixels) by macroblock. The samples of each macroblock are stored in consecutive addresses 
and the macroblocks are ordered from left to right and f rom top to down as  Fig.  5-5. When this 

format used as input data format, it causes the lowest bus load to the system as there is 
minimal amount of non -sequential memory addressing required when reading the input da ta 
to the post -processor.  

ŀ
ŀ

macro width

ŀ
ŀ

ŀ ŀ

ŀ ŀ
ŀ

ŀ ŀ
ŀ

 
Fig. 5-5 VCODEC Tile scan mode 

 

5.3.4  YCbCr 4:2:2 Interleaved Format  

In the interleaved YCbCr 4:2:2 format the pixel samples from a single plane in which the dat a 

has to be stored linearly and contiguously as shown in Fig.  5-6. The pixel data is in raster scan 
order and the chrominance samples are interleaved between the luminance samples as Y 0Cb0 
Y1Cr0 Y2 Cb1 Y3Cr1 Y4 Cb2é.  YCrCb, CbYCrY and CrYCbY component orders are supported 

also. In this format, each pixel takes 16 bits in the memory.  

.

Interlaced YCbCr

.

picture base address

Y0

8-bits 8-bits 8-bits 8-bits

Cb0 Y1 Cr0

In memory

031

Big endian

Cr0 Y1 Cb0 Y0 little endian

 
Fig. 5-6 VCODEC YCbCr4:2:2 Interleaved format 

 

5.3.5  AYCbCr 4:4:4  Interleaved Format  

In the interleaved YcbCr 4:2:2 format, the pixel samples from a single plane in which the data 
has to be stored linearly and contiguously as show in Fig.  5-7. The pixel data is in raster scan 
or der and the chrominance and alpha channel samples are interleaved between the luminance 

samples as A 0Y0 Cb0Cr0 A1 Y1 Cb1Cr1é. 
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.

Interlaced AYCbCr
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picture base address
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8-bits 8-bits 8-bits 8-bits

Y0 Cb0 Cr0

In memory
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Big endian

Cr0 Cb0 Y0 A0 little endian

 
Fig. 5-7 VCODEC AYCbCr 4:4:4 Interleaved format 

 

5.3.6  RGB 16 bpp Format  

In this format each pixel is represented by 16 or less bits containing the red, blue and green 

samples. There are several 16bpp formats which use different number of bits for each sample. 
For example the RGB 5 -5-5 format uses 5 bits for each sam ple and 1 bit is left unused or can 
represent a transparency flag, where RGB 5 -6-5 uses 6 bits for the G sample and 5 bits for R 

and B samples. Common for all 16bpp types is that two pixels fit into one 32 -bit space.  

.

RGB16bpp

.

picture base address

8-bits 8-bits 8-bits 8-bits

R1 B1

In memory

031

Big endian

little endian

G1R0 B0G0

R0 B0G0R1 B1G1

 
Fig. 5-8 VCODEC RGB 16bpp format 

 

5.3.7  RGB 32bpp Format  

Any RGB format that has its pixels represented by more than 16bits each is considered to be 
of 32bpp type. Typically in this format each pixel is represented by three by tes containing a 
red, blue and green sample and a 4 th  byte which can be empty or hold an alpha blending value. 

Common for all 32bpp types is that only one pixel fit into one 32 -bit space. The data has to be 
stored linearly and contiguously in the memory.  

5.4  Function Description  

5.4.1  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 Co ding 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.  
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5.4.2  H264 Standard  

H.264 or MPEG -4 Part 10, Advanced Video Coding (MPEG -4 AVC) is a video compression 
format that is currently one of the most commonly used formats for the recording, 
compression , and distribution of video content. The final drafting work on the first version of 

the standard was completed in May 2003, and various extensions of its capabilities have been 
added in subsequent editions.  
H.264/MPEG -4 AVC is a block -oriented motion -comp ensation -based video compression 

standard developed by the ITU -T Video Coding Experts Group (VCEG) together with the 
ISO/IEC JTC1 Moving Picture Experts Group (MPEG). The project partnership effort is known 
as the Joint Video Team (JVT). The ITU -T H.264 st andard and the ISO/IEC MPEG -4 AVC 

standard (formally, ISO/IEC 14496 -10 ï MPEG-4 Part 10, Advanced Video Coding) are jointly 
maintained so that they have identical technical content.   

5.4.3  VP9 Standard  

VP9 is an open and royalty free video coding format being de veloped by Google. VP9 is a 
successor to VP8. Chromium, Chrome, Firefox, and Opera support playing VP9 video format in 
the HTML5 video tag. Development of VP9 started in Q3 2011. One of the goals for VP9 is to 

reduce the bit rate by 50% compared to VP8 whi le having the same video quality. Another 
goal for VP9 is to improve it to the point where it would have better compression efficiency 
than High Efficiency Video Coding.   

5.4.4  MMU  

The MMU divides memory into 4KB pages, where each page can be individually config ured. 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. Ea ch 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 1 024 page table entries(PTEs), each pointing to 

a page in memory.  

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. 5-9 structure of two-level page table 

5.4.5  HEVC Working Mode  

There are there working modes to be selected for HEVC d ecoder: RLC Mode, RLC Write Mode, 
and Normal Mode.  
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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 th e 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 normal mode, all the modules are involved into the decoding process, and c omplete 

decoding results are output. Normally, this mode should be selected.  

5.4.6  H264 Working Mode  

There are there working modes which can be chosen when decoding HEVC: RLC Mode, RLC 

Write Mode, and Normal Mode.  
The key differences among three working modes are whether stream -parse module and 
post -stream -parse modules are involved into the hardware decoding process.  

For RLC mode, stream -parse module is bypassed and the input data to the Post -CABAC 
module should be already parsed which can be recognized by the  post -stream -parse modules.  
For RLC write mode, the parsed results by stream -parse module are output to the DDR, and 

the following decoding processes are stopped.  
As for the normal mode, all the modules are involved into the decoding process, and complet e 

decoding results are output. Normally, this mode should be selected.  

5.4.7  VP9 Working Mode  

There are two working modes to be selected for VP9 decoder: RLC Mode, Normal Mode.  

The key differences among these two working modes are whether strmd module is involv ed 
into the hardware decoding process.  
For RLC mode, strmd is bypassed and the input dec_ctrl cmd and inter cmd to the Post -strmd 

module should be already decoded. The dec_ctrl cmd should be put on the address 
swreg4_strm_rlc_base while the inter cmd shoul d be put on the address 
swreg34_vp9_intercmd_base.  

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

5.4.8  Input Data Format for HEVC  

When the decode r works in RLC mode, the parsed stream info (which can be called dec_ctrl 
commands) must be needed, which should be 128bit aligned.  
When the decoder works in normal mode or RLC write mode, the bitstream, tbl ,pps and rps 

are needed for decoding.  
1. bitstre am  
The bitstream must be 128bit align.  

2. hevc table  
hevc table  is used for hevc context init ialization , and it contains 156 units of 160 -byte data . 
3. hevc pps  

Hevc pps contains 64 units of 80 -byte data.  
Table 5-1 sps format 

video_parameter_set_id  4bit   

seq_parameter_set_id  4bit  

chroma_format_idc  2bit  

pic_width_in_luma_samples  13bit  

pic_height_in_luma_samples  13bit  

bit_depth_luma  4bit  

bit_depth_chroma  4bit  

log2_max_pic_order_cnt_lsb  5bit  

log2_diff_ma x_min_luma_coding_block_size  3bit  

log2_min_luma_coding_block_size  3bit  

log2_min_transform_block_size  3bit  
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log2_diff_max_min_transform_block_size  2bit  

max_transform_hierarchy_depth_inter  3bit  

max_transform_hierarchy_depth_intra  3bit  

scaling_list_enabl ed_flag  1bit  

amp_enabled_flag  1bit  

sample_adaptive_offset_enabled_flag  1bit  

pcm_enabled_flag  1bit  

pcm_sample_bit_depth_luma  4bit  

pcm_sample_bit_depth_chroma  4bit  

pcm_loop_filter_disabled_flag  1bit  

log2_diff_max_min_pcm_luma_coding_block_size  3bit  

log2_min_pcm_luma_coding_block_size  3bit  

num_short_term_ref_pic_sets  7bit  

long_term_ref_pics_present_flag  1bit  

num_long_term_ref_pics_sps  6bit  

sps_temporal_mvp_enabled_flag  1bit  

strong_intra_smoothing_enabled_flag  1bit  

Transform _skip_rotation_enabled_ flag  1bit  

Transform_skip_context_enabled_flag  1bit  

intra_block_copy_enabled_flag  1bit  

residual_dpcm_intra_enabled_flag  1bit  

residual_dpcm_inter_enabled_flag  1bit  

extended_precision_processing_flag  1bit  

intra_smoothing_disabled_flag  1bit  

Reserved  32b it  

Table 5-2 pps format 

pps_pic_parameter_set_id  6bit  

pps_seq_parameter_set_id  4bit  

dependent_slice_segments_enabled_flag  1bit  

output_flag_present_flag  1bit  

num_extra_slice_header_bits  3bit//?  

sign_data_ hiding_flag  1bit  

cabac_init_present_flag  1bit  

num_ref_idx_l0_default_active  4bit  

num_ref_idx_l1_default_active  4bit  

init_qp_minus26  6bit  

constrained_intra_pred_flag  1bit  

transform_skip_enabled_flag  1bit  

cu_qp_delta_enabled_flag  1bit  

Log2MinCuQpDelt aSize  3bit  

pps_cb_qp_offset  5bit  

pps_cr_qp_offset  5bit  

pps_slice_chroma_qp_offsets_present_flag  1bit  

weighted_pred_flag  1bit  

weighted_bipred_flag  1bit  

transquant_bypass_enabled_flag  1bit  
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tiles_enabled_flag  1bit  

entropy_coding_sync_enabled_flag  1bit  

pps_loop_filter_across_slices_enabled_flag  1bit  

loop_filter_across_tiles_enabled_flag  1bit  

deblocking_filter_override_enabled_flag  1bit  

pps_deblocking_filter_disabled_flag  1bit  

pps_beta_offset_div2  4bit  

pps_tc_offset_div2  4bit  

lists_modification_pr esent_flag  1bit  

log2_parallel_merge_level  3bit  

slice_segment_header_extension_present_flag  1bit  

log2_transform_skip_max_size_minus2  

 

3bit  

If(tiles_enable_flag)  

{  

 

num_tile_columns  5bit  

num_tile_rows  5bit  

column_width[20]  8 * 20bits  

column_height[2 2]  8 * 22 bit  

}   

Scaleing_address  32bit  

4. HEVC rps  
HEVC rps contains  a number of slice data composed by 2 units of 32 -byte data.  
 

5.4.9  Input Data for H264  

When in RLC mode, dec_ctrl cmds are needed, and t hey all should be 128bit aligned.  
When in normal mode  or direct write mode, bitstream, tbl ,pps and rps  are need, which should 

be 128bit aligned . 
1. bitstream  
The bitstream data should be put on the address , which are set as swreg4_strm_rlc_base.  

The bitstream data should be 128bit aligned,  and there are thr ee modes to fetch bitstream:  
frame by frame,  slice by slice,  and random.  
For frame by frame mode, swreg2_sysctrl[25] must be configured as 1ôb0,and 

swreg2_sysctrl[28] must be configured as 1ôb0. T he bitstream of whole frame must be send 
to the decoder comp letely.  
For slice by slice mode,  swreg2_sysctrl[25] must be configured as 1ôb0, swreg2_sysctrl[28] 

must be configured as 1ôb1, and swreg1_int[6] must be configured as 1ôb1. The bitstream will 
be split into one or more slices.  When swreg1_int[16] is 1,we mu st send the next slice pack to 
the decoder , and then configure swreg1_int[10] as 1ôb1. Repeat step mention above until the 

whole slice pack is sent  completely . 
For random mode,  swreg2_sysctrl[25] must be configured as 1ôb1, and swreg1_int[6] must 

be config ured as 1ôb1. The bitstream will be split into random pack .when swreg1_int[16] is 
1,we must send the next pack to the decoder, and then config ure  swreg1_int[10] as 1ôb1. 
Repeat the operation  until the whole pack is sent  completely . When sending a packet a t the 

end of the bitstream , we must configure config[26] as 1ôb1. 
2. H264 table  
H264 table  is used for h264 context initialization.  I t contains four parts, and each part is 

128bit align.  
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cabac_init_idc ==0

(INTER)

cabac_init_idc ==1

(INTER)

cabac_init_idc ==2

(INTER)

INTRA

58

58

58

58

128bit

 
Fig. 5-10 h264 table 

3. h264 pps  
There are 256 units of 256bit data.  

   Table 5-3 pps format 

seq_parameter_set_id  4bit  

profile_idc  8bit  

constraint_set3_flag  1bit  

chroma_format_idc  2bit  

bit_depth_lum a_minus  3bit  

bit_depth_chroma _minus  3bit  

qpprime_y_zero_transform_bypass_flag  1bit  

log2_max_frame_num_minus4  4bit  

max_num_ref_frames  4bit  

pic_order_cnt_type  2bit  

log2_max_pic_order_cnt_lsb_minus4  4bit  

delta_pic_order_always_zero_flag  1bit  

pic_width _in_mbs  9bit  

pic_height_in_mbs  9bit  

frame_mbs_only_flag  1bit  

mb_adaptive_frame_field_flag  1bit  

direct_8x8_inference_flag  1bit  

mvc_extension_enable  1bit  

num_views  2bit  

view_id[0]  10bit  

view_id[1]  10bit  

num_anchor_refs_l0  1bit  

anchor_ref_l0  10bit  

num_anchor_refs_l1  1bit  

anchor_ref_l1  10bit  

num_non_anchor_refs_l0  1bit  

non_anchor_ref_l0  10bit  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 307  

num_non_anchor_refs_l1  1bit  

non_anchor_ref_l1  10bit  

Align(128)  3bit  

pps_pic_parameter_set_id  8bit  

pps_seq_parameter_set_id  5bit  

entropy_coding_mode_fla g 1bit  

bottom_field_pic_order_in_frame_present_flag  1bit  

num_ref_idx_l0_default_active_minus1  5bit  

num_ref_idx_l1_default_active_minus1  5bit  

weighted_pred_flag  1bit  

weighted_bipred_idc  2bit  

pic_init_qp_minus26  7bit  

pic_init_qs_minus26  6bit  

chroma_q p_index_offset  5bit  

deblocking_filter_control_present_flag  1bit  

constrained_intra_pred_flag  1bit  

redundant_pic_cnt_present_flag   1bit  

transform_8x8_mode_flag   1bit  

second_chroma_qp_index_offset  5bit  

Scaling_list_ enable_flag  1bit  

Scaleing_list_addr ess 32bit  

I s_long_term[16]  16bit  

Voidx  16bit  

Align(128)  8bit  

4. h264 rps  
The data should be 128bit aligned,  and there are two modes to reorder ref pic:  software and 
hardware.  

For hardware mode, swreg2_sysctrl[24] must be configured as 1ôb1, and there i s 8 data  (the 
unit is 128bit) for rps init ialization in one frame. For software mode, swreg2_sysctrl[24] must 
be configured as 1ôb0, there is 3 data(the unit is 128bit) in one slice, So a frame including the 

slices number multiplied by 3 the amount of data . 
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slice0

slice1

.

.

.

.

.

.

.

sliceN

128bit

3(one slice)

3(one slice)

3(one slice)

3(one slice)

software mode

128bit

8

hardware mode
 

Fig. 5-11 h264 rps data format 
 
For software mode,Each Specific data are listed in the following table:  

Table 5-4 software rps format 

for(j = 0; j < 2; j++)   

{   

for( i = 0; i < 32; i++)   

{   

dbp_idx[m] [ j ][ i]  5bit  

bottom_flag [m] [ j ][ i]  1bit  

View_id  1bit  

}   

}   

Align(128)   

For hardware mode, Each Specific data are listed in the following table:  
Table 5-5 hardware rps format 

Framenum _wrap  256bit  

No used  16bit  

No used  16bit  

for(j = 0; j <3; j++)   list p,list b0,listb1  

{   

for( i = 0; i < 32 ; i++)   

{   

    dbp_idx[j][i]  5bit   

bottom_flag[j][i]  1bit  

view_id[j][i]  1bit  

}   

}   



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 309  

Align (128)   

 

5.4.10  Input Data for VP9  

When in RLC mode,  two data input s are needed, which are dec_ctrl cmd  and inter cmd, and  

they all should be 128bit aligned.  
When in normal mode, three data input s are needed,  which are bitstream, prob and segid 
from last frame.  

1. vp9 prob data format:  
For intra_only frame, there are  149 units of 128bit data; for inter frame, there are  153  units 
of 128bit  data.  

Sb info(77bytes)

Other prob loaded to 
ram

128bit width

5

144

Intra_only frame 
prob data in DDR

Sb info(77bytes)

Other prob loaded to 
ram

128bit width

5

142

Inter frame prob in 
DDR

Intra_y_mode(36bytes)
And

Inter_block_info(49bytes)
6

 
Fig. 5-12 vp9 prob data format 

2. the  format of segid from last frame data format  
The segid data is store with CTU raster scan mode, every CTU contain two 128bits. In the CTU, 
every 8x8 block has a segid data (Smn) which is 4 bits.  
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S00 S01 S02 S03

S10

Smn

S77

Segid data format in 
a CTU  

Fig. 5-13 vp9 segid data format 
 

5.4.11  Output Data Format  

1. Decoded frame data format  

The decoded frame data are stored in the location with raster scan order where designated in 
the register configuration . Y component of the video data are store d first, and then UV 
component of the video data are stored.  

S00 S01 S02 S03

S10

Smn

S77

Segid data format in 
a CTU  

Fig. 5-14 Data format in the DDR of Dec_out_base vp9 
  

 2. COLMV data  
COLMV data, which are needed for inter prediction , are in  the DDR space following the YUV 
data.  
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pr ed_f l ag̔col pi c mv pr edi ct i on f l ag [ 0]
f i el d_mode̔col pi c macr obl ock i s f i el d coded mode [ 1]
r ef _i dx̔col pi c r ef er ence i ndex [ 6: 2]
bot t om_f l ag̔col pi c macr obl ock i s bot t om f i el d f l ag [ 7]
del t a_poc̔di f f er ence pi ct ur e or der  cnt  bet ween cur r ent  pi c and r ef er ence pi c [ 31: 16]
mv_x̔col pi c mv f or  x di r ect i on [ 47: 32]
mv_y̔col pi c mv f or  y di r ect i on [ 63: 48]

pr ed_
f l ag

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

mv_y

f i el d
_mode r ef _i dx bot t om_

f l ag n/ a del t a_poc

mv_x

 
Fig. 5-15 H264 colmv output format 

ref_frame_0 reference for L0, 0:last 1:golden 2:altref  [1:0]

ref_frame_1 reference for L1, 0:last 1:golden 2:altref  [3:2]

mv_0_x reference mv at x direction for L0  [19:4]

mv_0_y reference mv at y direction for L0  [35:20]

mv_1_x reference mv at x direction for L1  [51:36]

mv_1_y reference mv at y direction for L1  [67:52]

ref_frame_0

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

mv_1_y

ref_frame_1 mv_0_x mv_0_y

mv_1_x

32 33 34 35

64 65 66 67

 
Fig. 5-16 VP9 colmv output format 

pr ed_f l ag̔col pi c mv pr edi ct i on f l ag [ 0]
f i el d_mode̔col pi c macr obl ock i s f i el d coded mode [ 1]
r ef _i dx̔col pi c r ef er ence i ndex [ 6: 2]
bot t om_f l ag̔col pi c macr obl ock i s bot t om f i el d f l ag [ 7]
del t a_poc̔di f f er ence pi ct ur e or der  cnt  bet ween cur r ent  pi c and r ef er ence pi c [ 31: 16]
mv_x̔col pi c mv f or  x di r ect i on [ 47: 32]
mv_y̔col pi c mv f or  y di r ect i on [ 63: 48]

pr ed_
f l ag

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63

mv_y

f i el d
_mode r ef _i dx bot t om_

f l ag n/ a del t a_poc

mv_x

 
Fig. 5-17 HEVC colmv output format 

 

3. Only for VP9  
(1) Cur segid output:  

The cur segid output data format is the same with segid from last frame.  
(2) Cur count output:  
For intra only frame, there are 98 words for no coeff count and 1440 words for coeff count.  

For inter frame, there are 426 words for no coeff count and 2880 words for coeff count.  
For every count, its real valid bits are 24, but it used 32bits in the DDR.  
Segid data  are output only when the decoder is decoding VP9.  

5.4.12  H264 Error Process  

For h264, it has two types of error . One is the normal  error ,  and the other  one is the  a logic 
error. Whether it is a normal error or a logic error,  the swreg76_h264_errorinfo_num[13:0]  

will record the number of slices in frame, swreg76_h264_errorinfo_num[15] will be set to 
1,and swreg76_h264_errorinfo_num[29:16] will record the number of error slices in frame.  
1. normal error  

For the normal error, it  is recorded by the detection of synt ax that  is beyond the scope.  
When swreg1_int[19] is configured as 1ôd1, the hardware will wait the end signal of 
deblocking and then reset itself.  And for normal error, the error info will be put on the address 

swreg4_strm_rlc_base. Specific data are list ed in the following table:  
Table 5-6 error info format  

start_ctu_address  16bit  When it is inter error,it is error ctu assr,or it is the 

first ctu of current slice.  

end_ctu_address  16bit  The last ctu of the cu rrent slice  

error_type  16 bit  When error_type[8] is equal to 1,it means that the 

slice is wrong . 
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the error_type[ 7:0 ] see the 3-2 table  

slice_byte_offset  24bit  The first byte of current slice in the bitstream  

When The corresponding register shown in the f ollowing table is configured as 1ôb0,it will not 
detect The corresponding error.  

Table 5-7 normal error table 

error_type  Syntax  enable  

0 start_mb_nr(syntax)  swreg44_strmd_error_en [0]  

1 slice_type  swreg44_str md_error_en [1]  

2 pic_parameter_set_id  swreg44_strmd_error_en [2]  

3 Framenum  swreg44_strmd_error_en [3]  

4 idr_pic_id  swreg44_strmd_error_en [4]  

5 delta_pic_order_cnt_bottom  swreg44_strmd_error_en [5]  

6 delta_pic_order_cnt  swreg44_strmd_error_en [6]  

7 num_r ef_idx_l x_active_minus1  swreg44_strmd_error_en [7]  

8 Cabac_init_idc  swreg44_strmd_error_en [8]  

9 Slice_qp_delta  swreg44_strmd_error_en [9]  

10  disable_deblocking_filter_idc  swreg44_strmd_error_en [10]  

11  slice_alpha_c0 &beta_offset_div2  swreg44_strmd_error_e n[11]  

12  modification_of_pic_nums_idc  swreg44_strmd_error_en [12]  

13  modification_of_pic_num  swreg44_strmd_error_en [13]  

14  abs_diff_pic_num_minus1  swreg44_strmd_error_en [14]  

 

 

 

15  abs_diff_pic_num _nonexist  swreg44_strmd_error_en [15]  

16  long_term_pic_nu m swreg44_strmd_error_en [16]  

17  long_term_pic_num _nonexist  swreg44_strmd_error_en [17]  

18  abs_diff_view_idx_minus1  swreg44_strmd_error_en [18]  

19  memory_management_control_operation  swreg44_strmd_error_en [19]  

20  difference_of_pic_nums_minus1  swreg44_strm d_error_en [20]  

21  long_term_frame_idx  swreg44_strmd_error_en [21]  

22  max_long_term_frame_idx_plus1  swreg44_strmd_error_en [22]  

23  log2_weight_denom  swreg44_strmd_error_en [23]  
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error_type  Syntax  enable  

24  pred_weight_offset  swreg44_strmd_error_en [24]  

25  View_id  swreg44_strmd_erro r_en [25]  

26  Skip_run  swreg77_h264_error_e [13]  

27  Mb_type  swreg77_h264_error_e [14]  

28  Coded_block_pattern  swreg77_h264_error_e [15]  

29  Mb_qp_delta  swreg77_h264_error_e [16]  

30  Ref_idx_lX  swreg77_h264_error_e [17]  

31  Mvd_x          swreg77_h264_error_e [18]  

32  Mvd_y  swreg77_h264_error_e [19]  

33  Sub_mb_type  swreg77_h264_error_e [20]  

34  Coeff_token  swreg77_h264_error_e [21]  

35  Level_prefix  swreg77_h264_error_e [22]  

36  Total_zero  swreg77_h264_error_e [23]  

37  Run_before  swreg77_h264_error_e [24]  

38  Coeff_abs_le vel_minus1  swreg77_h264_error_e [25]  

39  Reserved  swreg77_h264_error_e [26]  

40  Data_runout  swreg77_h264_error_e [28]  

255  I nter error   

For normal error except inter error, When swreg1_int[19] is configured as 1ôd0, the hardware 
will stop the decoder and res et itself.And the error_type in the table 3 -2 will put on the 
sw_strmd_error_status[27:0],the current ctu_x will put on the 

swreg46_strmd_error_ctu[7:0], the current ctu_x will put on the 
swreg46_strmd_error_ctu[15:8]. The Inter error be put on the address  
swreg4_strm_rlc_base any ways.  

2.  logic error  
For logic error,  it is recorded by the detection of different slice of syntax elements that are the 
same.  

When swreg1_int[19] is configured as 1ôd1, when there is any stream error,  the hardware 
will wait the end signal of deblocking and then reset itself. And the error_type in the table 3 -3 
will put on the sw_strmd_error_status[27:0],the current ctu_x will put on the 

swreg46_strmd_error_ctu[7:0], the current ctu_x will put on the 
swreg46_strmd_error_ctu[15:8].  

Table 5-8 logic error table 

Error_type  syntax  enable  

43  Delta_pic_order_cnt  swreg44_strmd_error_en [27]  

44  Delta_pic_order_cnt_bottom  swreg44_strmd_error_en [28]  

45  Pic_order_cnt_lsb  swreg44_strmd_error_en [2 9]  

46  idr_pic_id  swreg44_strmd_error_en [30]  
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Error_type  syntax  enable  

47  Bottom_field_flag  swreg44_strmd_error_en [31]  

48  Field_pic_flag  swreg77_h264_error_e [0]  

49  Frame_num  swreg77_h264_error_e [1]  

50  pps_id _logic  swreg77_h264_error_e [2]  

51  Slice_type_logic  swreg77_h264_error_ e[3]  

52  First_mb_in_slice_logic  swreg77_h264_error_e [4]  

53  Nal_ref_idc _logic  swreg77_h264_error_e [5]  

54  Idr_flag _logic  swreg77_h264_error_e [6]  

55  Inter_view_flag _logic  swreg77_h264_error_e [7]  

56  Anchor_pic_flag _logic  swreg77_h264_error_e [8]  

57  View_i d_logic  swreg77_h264_error_e [9]  

 
For logic error, When swreg1_int[19] is configured as 1ôd0, the hardware will stop the decoder 
and reset itself.And the error_type shown above will put on the 

sw_strmd_error_status[27:0],the current ctu_x will put on the 
swreg46_strmd_error_ctu[7:0], the current ctu_x will put on the 
swreg46_strmd_error_ctu[15:8].  

5.4.13  HEVC Error Process  

For hevc, it has only one types of error. When an error is detected, the hardware will stop the 
decoder and reset itself. And the error_type in  the table 3 -3 will put on the 

sw_strmd_error_status[27:0],the current ctu_x will put on the 
swreg46_strmd_error_ctu[7:0], the current ctu_x will put on the 
swreg46_strmd_error_ctu[15:8].  

 

5.4.14  MPEG - 4 decoder  

The features that video decoder supports about MPEG -4/H.263 shows as below.  
Table 5-9 MPEG-4/H.263 feature 

Feature  Decoder support  

Input data format  MPEG-4/H.263 elementary video stream  

Decoding scheme  Frame by frame(or field by field)  

Video packet by video p acket  

Output data format  YCbCr 4:2:0 semi -planar  

Supported image size  48x48 to 1920x1088(MPEG -4, Sorenson Spark)  

48x48 to 720x576(H.263)  

Step size 16 pixels  

Maximum frame rate  60fps at 1920x1088  

Maximum bit rate  As specified by MPEG -4 ASP level5  

Error  detection and 

concealment  

Supported  

The decoder of MPEG -4/H.263 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 MPEG -4 data partitioned strea m decoding.  

5.4.15  MPEG - 2/MPEG - 1 decoder  

The features of MPEG -2/MPEG -1 supported by decoder are shown a s Table 5-10 . 
Table 5-10 MPEG-2/MPEG-1 features 

Feature  Decoder support  

Input data for mat  MPEG-2/MPEG -1 elementary video stream  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 315  

Feature  Decoder support  

Decoding scheme  Frame by frame(or field by field)  

Video packet by video packet  

Output data format  YCbCr 4:2:0 semi -planar  

Supported image size  48x48 to 1920x1088  

Step size 16 pixels  

Maximum frame rate  60fps at 1920x1088  

Maximum bit rate  As specified by MPEG -2 MP high level  

Error detection and 

concealment  

Supported  

The dataflow of MPEG -2/MPEG -1 is the same of H.264 HW performs entropy decoding as  
abover table showing  

5.4.16  VC- 1 decoder  

The features of VC -1 supported  by decoder are shown as Table 5-11 . 
Table 5-11 VC-1 features 

Feature  Decoder support  

Input data format  VC-1 

Decoding scheme  Frame by frame(or field by field)  

Slice by slice  

Output data format  YCbCr 4:2:0 semi -planar  

Supported image size  48x48 to 1920x1088  

Step size 16 pixels  

Maximum frame rate  30fps at 1920x1088  

Maximum bit rate  As specified by VC -1 AP level3  

Error detection and 

concealment  

Supported  

The VC -1 d ecoder has only one operating mode in which the HW performs entropy decoding.  

5.4.17  JPEG Decoder  

JPEG features supported by decoder are as shown in Table 5-12 . 
Table 5-12 JPEG features 

Feature  Decoder support  

Input data format  JFIF file format 1.02  

YCbCr 4:0:0, 4:2:0, 4:2:2, 4:4:0, 4:1:1 and 4:4:4 

semi -planar  

Decoding scheme  Input: buffer by buffer, from 5Kb to 8MB at a time ŵ 

Output: from 1 MB row to 16 Mpixe ls at a time Ŷ 

Output data format  YCbCr 4:0:0, 4:2:0, 4:2:2, 4:4:0, 4:1:1 and 4:4:4 

semi -planar  

Supported image size  48x48 to 8176x8176(66.8 Mpixels)  

Step size 8 pixels ŷ 

Maximum frame rate  Up to 76 million pixels pre second  

Maximum bit rate  As specified by the Divx specification  

Thumbnail decoding  JPEG compressed thumbnails supported  

Error detection  Supported  

ŵProgrammable buffer size for optimizing performance and memory consumption. Interrupt 

will be issu ed when buffer runs empty, and the control software will load more streams to 
external memory.  
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ŶProgrammable output slice for optimizing performance and memory consumption. Interrupt 

will be issued when the requested area decoded. The contro l software can be used to switch 
the decoder output address each time.  

ŷNon -16x16 dividable resolutions will be filled to 16 pixel boundary.  

ARM core

Decoder core

External memory

JPEG stream

Decoded buffer

System bus

VLC table

Quantization 

table

1

2

3

4

5

6

7

8

 
Fig. 5-18 The dataflow of JPEG decoder 

The data flow of jpeg decoder is as Fig.  5-18  shown. The decoder software starts decoding the 
picture by parsing the stream headers (1) and then writes the following items to external 
memory:  

VLC tabl es (2)  
Quantization tables (3)  
Last step for the software is to write the hardware control registers and to enable the 

hardware (4). After starting hardware, SW waits interrupt from HW.  
Hardware decodes the picture by reading stream (5), VLC (6) and QP (7 ) tables.  Hardware 
writes the decoded output picture memory one macroblock at a time (8). When the picture 

has been fully decoded, or the hardware has run out of stream data, it gives an interrupt with 
a proper status flag and provides stream end address f or software to continue and returns to 
initial state.  

5.4.18  Image Post - processor  

The features supported by Post -processor are as show in Table 5-13 . 
Table 5-13 Post-processor features 

Feature  Post - processor support  

Input data format  Any format generated by the decoder in combined mode  

YCbCr 4:2:0 semi -planar  

YCbCr 4:2:0 planar  

YCbYCr 4:2:2  

YCrYCb 4:2:2  

CbYCrY 4:2:2  

CrYCbY 4:2:2  

Post -processor scheme  Frame by frame. Post -pro cessor handles the image macroblock 

by macroblock, also in standalone mode.  

Input image source  Internal source(combined mode)  

External source(standalone mode): e.g. a software decoder or 

camera interface  

Output data format  YCbCr 4:2:0 semi -planar  

YCbCr 4 :2:2  
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Feature  Post - processor support  

YCrYCb 4:2:2  

CbYCrY 4:2:2  

CrYCbY 4:2:2  

Fully configurable ARGB channel lengths and locations inside 32 

bits, e.g. ARGB 32 -bit (8 -8-8-8), RGB 16 -bit(5 -6-5), ARGB 

16 - ibt(4 -4-4-4).  

Input image size 

(combined mode)  

48x48 to 8176x8176(66.8 Mpixels)  

Step size 16 pixels  

Input image size 

(stand -alone mode)  

Width from 48 to 8176  

Height from 48 to 8176  

Maximum size limited to 16.7 Mpixels  

Step size 16 pixels  

Output image size  16x16 to 1920x1088  

Horizontal step size 8  

Vertical step size 2  

Image up -scaling ŵ Bicubic polynomial interpolation with a four - tap horizontal kernel 

and a two - tap vertical kernel  

Arbitrary, non - integer scaling ratio, separately for both 

dimensions.  

Maximum output width is 3x the input width(within the maximum 

output image size limit)  

Maximum output height is 3x the input height  -2 pixels (within 

the maximum output image size limit)  

Maximum output height is 2.5x the input height ï 2 pixels (within 

the maximum output image size limit) when running RealVideo, 

VP8 format in pi peline  

Image down -scaling ŵ Proprietary averaging filter  

Arbitrary, non - integer scaling ratio separately for both 

dimensions  

Unlimited down -scaling ratio  

YCbCr to RGB color 

conversion  

BT.601 -5 compliant  

BT.709 compliant  

User definable conversion coefficient  

Dithering  2x2 ordered  spatial dithering for 4,5 and 6 bit RGB channel 

precision  

Programmable alpha 

channel  

Constant eight bit value can be set to the alpha channel of the 

24 -bit RGB output data to control the transparency of the output 

picture. The resulting 32 -bit ARGB data can be used as input data 

for later alpha blending.  

Alpha blending  Output image can be alpha blended with two rectangular areas. 

YCbCr semi -planar 4:2:0 PP output format is not supported when 

performing alpha blending.  

The supported overlay input formats are following.  

8 bit alpha value + YCbCr 4:4:4, big endian channel order being 

A-Y-Cb-Cr, 8 bits each.  

8 bit alpha value + 24 bit RGB, big endian channel order being 
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Feature  Post - processor support  

A-R-G-B, 8 bits each  

Deinterlacing  Conditional spatial deinterlace filtering. Supports on ly YCbCr 

4:2:0 input format. Usable in stand -alone post -processing mode 

only.  

RGB image contrast 

adjustment  

Segmented linear  

RGB image brightness 

adjustment  

Linear  

RGB image color 

saturation adjustment  

Linear  

De-blocking filter for 

MPEG-4 simple profil e 

/H.263 /Sorenson  

Using a modified H.264 in - loop filter as a post -processing filter. 

Filtering has to be performed in combined mode  

Image cropping / digital 

zoom  

User definable start position, height and width. Can be used with 

scaling to perform digital  zoom. Usable only for JPEG or 

stand -alone mode.  

Picture in picture  Output image can be written to any location inside video 

memory. Up to 1920x1088 sized displays supported.  

Output image masking  Output image writing can be prevented on two rectangular a reas 

in the image. The masking feature is exclusive with alpha 

blending; however it is possible to have one masking area and 

one blending area.  

Image rotation  Rotation 90,180, or 270 degrees  

Horizontal flip  

Vertical flip  

ŵIt is not allowed  to perform horizontal up -scaling and vertical down -scaling (or vice versa) 

at the same. If needed, this kind of operation can be performed in two phases.  
The PP has two modes: standalone mode and pipe - line mode. In standalone mode, picture 

processing is p erformed to any external source. The processing is done independently and 
asynchronously from the video decoder. The dataflow block gram is as Fig.  5-19  shows.  

Input picture 

buffer
Cropping Rotation Deinterlacing

Color 

conversion / 

4:4:4 

upsampling

Image scaling

Dithering

Framebuffer 

Writing. 

Masking and 

Alpha Blending

Output buffer
Alpha Blending 

input buffer

 
Fig. 5-19 Post-process standalone dataflow 

In pipe - line mode, the post -processor works together with the multi - format decoder. The PP 
will take its input directly from the decoder. The post -processor doesnôt have cropping function 



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 319  

in p ipe - line mode other than combined with jpeg decoder. The dataflow is as Fig.  5-20  show. 

In the pipe - line mode, most decoder will also put the data to the decoder out buffer other than 
JPEG decoder. So, JPEG decoder  with pipe - line mode will save bus bandwidth when it crops the 
input picture to a smaller picture.  

Input stream 

buffer

Cropping Rotation Deinterlacing

Color 

conversion / 

4:4:4 

upsampling

Image scaling

Dithering

Framebuffer 

Writing. 

Masking and 

Alpha Blending

Output buffer
Alpha Blending 

input buffer

Decoder JPEG cropping

Decoder out 

buffer

Pipe-line mode

Pipe-line off

 
Fig. 5-20 Post-process Pipe-line Mode Dataflow 

 
The post -processor has some restri ctions in the input and output picture size.  Table 5-14  
presents the divisibility requirements for all the post -processor parameters.  

Table 5-14 Requirements for post-processor 

Outpu t format  

parameters  

YCbCr 4:2:0  YCbCr 4:2:2  RGB16bpp  RGB32bpp  

Input picture width and 

height  

16  16  16  16  

Cropped picture width 

and height  

8  8  8  8  

Cropping start 

coordinates(x,y)  

16  16  16  16  

Output picture width  8  8  8  8  

Output picture height  2  2  2  2  

Masks width and origin 

X 

8  4  4  2  

Masks width and origin 

Y 

2  1  1  1  

Frame buffer width and 

origin X  

8  4  4  2  

Frame buffer height and 

origin Y  

2  1  1  1  

 

5.4.19  Image Pre - processor  

Pre-processor is pipelined with the encoder and it can be used only with the encoder.  
Pre-processor features are presented in Table 5-15 . 

Table 5-15 Post-processor features 

Feature  Encoder support  

RGB to YCbCr 4:2:0 color space conversion  BT.601, BT.7 09 or user defined coefficients 

conversion for RGB:  
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Feature  Encoder support  

RGB444 and BGR444  

RGB555 and BRG555  

RGB565 and BGR565  

RGB888 and BRG888  

RGB101010 and BRG101010  

YCbCr 4:2:2 to YCbCr 4:2:0 color space 

conversion  

YCbCr formats:  

YCbCr 4:2:0 planar  

YCbCr 4:2:0 semi -planar  

YCbYCr 4:2:2  

CbYCrY 4:2:2 interleaved  

Cropping  Video ï from 8192x8192 to any supported 

encoding size  

Rotation  90 or 270 degrees  

 

5.4.20  H.264 Encoder  

The H.264 features supported by encoder are as shown in  Table 5-16  . 
Table 5-16 Video encoder H.264 feature 

Feature  Encoder support  

Input data format  YCbCr formats:  

YCbCr 4:2:0 planar  

YCbCr 4:2:0 semi -planar  

YCbYCr 4:2:2 ŵ 

CbYCrY 4:2:2 Interleaved ŵ 

RGB formats: ŵ 

RGB444 to BGR444  

RGB555 to BGR555  

RGB565 to BGR565  

RGB888 to BRG888  

RGB101010 and BRG 101010  

Output data format  H.264:  

Byte unit stream  

NAL unit stream  

Supported image size  96x96 to  1920x1080(Full HD)  

Step size 4 pixels  

Maximum frame rate  30 fps at 1920 x1080  

Bit rate  Maximum  

20Mbps  

Minimum  

10kbps  

ŵinternally encoder handles image only in 4:2:0 format  

 
Figure Fig.  5-21  illu strates the encoder data flow in H.264 encoding mode. The numbers 
present the following transactions:  

Memory -mapped register writes and reads  
Input image read  
Reference image write  

Reference image read  
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NAL sizes write from HW  

NAL sizes read to SW  
Output by te or NAL unit stream write from HW  
Output byte or NAL unit stream headers write from SW  

ARM core

Encoder core

External memory

H.264 NAL unit 

stream

System bus

NAL unit sizes

Reference 

picture buffers

Input picture 

buffer
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Fig. 5-21 Video Encoder Dataflow 

The encoder software starts encoding the first picture by i nitializing hardware and writing the 
stream headers. After HW has encoded the image, SW calculates new quantization values for 
HW, and initializes HW again.  

5.4.21  JPEG Encoder  

The JPEG features supported by the encoder are as shown in Table 5-17 . 
Table 5-17 JPGE features 

Feature  Encoder support  

Input data format  YCbCr formats:  

YCbCr 4:2:0 planar  

YCbCr 4:2:0 semi -planar  

YCbCr 4:2:2 ŵ 

CbYCrY 4:2:2 Interleaved ŵ 

RGB formats: ŵ 

RGB444 and BGR444  

RGB555 and BGR555  

RGB565 and BGR565  

RGB888 and BRG888  

RGB101010 and BRG101010  

Output data format  JFIF ifle format 1.02  

Non -progressive JPEG  

Supported image size  96x32 to 8192x8192(64 million pixels)  

Step size 4 pixels  

Maximum data rate  Up to 90 million pixels per second  

Thumbnail insertion  RGB 8 -bits, RGB 24 -bits and JPEG compressed thumbnails 

supported  

ŵinternally encoder handles images only in 4 :2:0 format  
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5.5  Register Description  

5.5.1  Internal Address Mapping  

This section describes the control/status registers of the codec .  
If H264/VP9/HEVC decoder  is chosen to work, the register base address is rkvdec _base. The  
reading MMU master register base address is rkvdec _base+0x4 80, the writing MMU register 

base address is rkvdec _base + 0x4 c0, and the luma cache control register base address is 
rkvdec _base + 0x400 , the chroma cache control register base address is rkvdec _base + 
0x4 40.  

If vepu is chosen to work, the base address is vpu_base. MMU base address is vpu +0x 800, 
and cache control base address is vpu_ base  + 0x c00.  
If other format is chosen to work, the  base address is vpu_base  + 0x400 . MMU base address 

is vpu +0x 800, and cache control base address is vpu_ base  + 0x c00.  

5.5.2  H264/VP9/HEVC/Other Format Decoder Registers Summary  

Name  Offset  Size  Reset Value  Description  

rkvdec_swreg0_id  0x0000  W  0x68761f00  ID register (read only)  

rkvdec_swreg1_int  0x0004  W  0x00000022  
interrupt and decoder enable 

regi ster  

rkvdec_swreg2_sysctrl  0x0008  W  0x00000000  
Data input and output endian 

setting and sys ctrl   

rkvdec_swreg3_picpar  0x000c  W  0x00000000  picture parameters  

rkvdec_swreg4_strm_rlc_

base  
0x0010  W  0x00000000  the stream or rlc data base addr ess   

rkvdec_swreg5_stream_rl

c_len  
0x0014  W  0x00000000  

amount of stream bytes or rlc data 

byte in the input buffer or the   

rkvdec_swreg6_cabactbl_

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

rkvdec_swreg7_decout_b

ase  
0x001c  W  0x00000000  

base address of decoder output 

picture base address  

rkvdec_swreg8_y_virstrid

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

rkvdec_swreg9_yuv_virstr

ide  
0x0024  W  0x00000000  the ouput picture yuv virtual stride  

rkvdec_sw reg10_hevc_ref

er0_base  
0x0028  W  0x00000000  

base address for reference picture 

index 0  

rkvdec_swreg10_h264_re

fer0_base  
0x0028  W  0x00000000  

base address for reference picture 

index 0  

rkvdec_swreg10_vp9_cpr

header_offset  
0x0028  W  0x00000000  vp9  compressed header offset  

rkvdec_swreg11_hevc_ref

er1_base  
0x002c  W  0x00000000  

base address for reference picture 

index 1  

rkvdec_swreg11_h264_re

fer1_base  
0x002c  W  0x00000000  

base address for reference picture 

index 1  

rkvdec_swreg11_vp9_refe

rla st_base  
0x002c  W  0x00000000  base address for last frame  

rkvdec_swreg12_hevc_ref

er2_base  
0x0030  W  0x00000000  

base address for reference picture 

index 2  
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Name  Offset  Size  Reset Value  Description  

rkvdec_swreg12_h264_re

fer2_base  
0x0030  W  0x00000000  

base address for reference picture 

index 2  

rkvdec_swreg12_vp9_refe

rgolden_base  
0x0030  W  0x00000000  base address for golden frame  

rkvdec_swreg13_hevc_ref

er3_base  
0x0034  W  0x00000000  

base address for reference picture 

index 3  

rkvdec_swreg13_h264_re

fer3_base  
0x0034  W  0x00000000  

base address for reference picture 

index 3  

rkvdec_swreg13_vp9_refe

ralfter_base  
0x0034  W  0x00000000  base address for referalfter frame  

rkvdec_swreg14_hevc_ref

er4_base  
0x0038  W  0x00000000  

base address for reference picture 

index 4  

rkvdec_swreg 14_h264_re

fer4_base  
0x0038  W  0x00000000  

base address for reference picture 

index 4  

rkvdec_swreg14_vp9coun

t_base  
0x0038  W  0x00000000  vp9 count base addr  

rkvdec_swreg15_h264_re

fer5_base  
0x003c  W  0x00000000  

base address for reference picture 

index 5  

rkvdec_swreg15_vp9_segi

dlast_base  
0x003c  W  0x00000000  

base address for last frame 

segment id  

rkvdec_swreg15_hevc_ref

er5_base  
0x003c  W  0x00000000  

base address for reference picture 

index 5  

rkvdec_swreg16_h264_re

fer6_base  
0x0040  W  0x0 0000000  

base address for reference picture 

index 6  

rkvdec_swreg16_vp9_segi

dcur_base  
0x0040  W  0x00000000  

base address for cur frame 

segment id  

rkvdec_swreg16_hevc_ref

er6_base  
0x0040  W  0x00000000  

base address for reference picture 

index 6  

rkvd ec_swreg17_h264_re

fer7_base  
0x0044  W  0x00000000  

base address for reference picture 

index 7  

rkvdec_swreg17_vp9_fra

me_size_last  
0x0044  W  0x00000000  vp9 last frame size  

rkvdec_swreg17_hevc_ref

er7_base  
0x0044  W  0x00000000  

base address for refer ence picture 

index 7  

rkvdec_swreg18_h264_re

fer8_base  
0x0048  W  0x00000000  

base address for reference picture 

index 8  

rkvdec_swreg18_vp9_fra

me_size_golden  
0x0048  W  0x00000000  vp9 golden frame size  

rkvdec_swreg18_hevc_ref

er8_base  
0x0048  W  0x0 0000000  

base address for reference picture 

index 8  

rkvdec_swreg19_h264_re

fer9_base  
0x004c  W  0x00000000  

base address for reference picture 

index 9  

rkvdec_swreg19_vp9_fra

me_size_altref  
0x004c  W  0x00000000  vp9 alfter frame size  
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rkvdec_swreg19_h evc_ref

er9_base  
0x004c  W  0x00000000  

base address for reference picture 

index 9  

rkvdec_swreg20_h264_re

fer10_base  
0x0050  W  0x00000000  

base address for reference picture 

index 10  

rkvdec_swreg20_vp9_segi

d_grp0  
0x0050  W  0x00000000  vp9 segid synt ax grp0   

rkvdec_swreg20_hevc_ref

er10_base  
0x0050  W  0x00000000  

base address for reference picture 

index 10  

rkvdec_swreg21_h264_re

fer11_base  
0x0054  W  0x00000000  

base address for reference picture 

index 11  

rkvdec_swreg21_vp9_segi

d_grp1  
0x0054  W  0x00000000  vp9 segid syntax grp1  

rkvdec_swreg21_hevc_ref

er11_base  
0x0054  W  0x00000000  

base address for reference picture 

index 11  

rkvdec_swreg22_h264_re

fer12_base  
0x0058  W  0x00000000  

base address for reference picture 

index 12  

rkvdec_swre g22_vp9_segi

d_grp2  
0x0058  W  0x00000000  vp9 segid syntax grp2  

rkvdec_swreg22_hevc_ref

er12_base  
0x0058  W  0x00000000  

base address for reference picture 

index 12  

rkvdec_swreg23_h264_re

fer13_base  
0x005c  W  0x00000000  

base address for reference pi cture 

index 13  

rkvdec_swreg23_vp9_segi

d_grp3  
0x005c  W  0x00000000  vp9 segid syntax grp3  

rkvdec_swreg23_hevc_ref

er13_base  
0x005c  W  0x00000000  

base address for reference picture 

index 13  

rkvdec_swreg24_h264_re

fer14_base  
0x0060  W  0x00000000  

base address for reference picture 

index 14  

rkvdec_swreg24_vp9_segi

d_grp4  
0x0060  W  0x00000000  vp9 segid syntax grp4  

rkvdec_swreg24_hevc_ref

er14_base  
0x0060  W  0x00000000  

base address for reference picture 

index 14  

rkvdec_swreg25_vp9_segi

d_grp5  
0x0064  W  0x00000000  vp9 segid syntax grp5  

rkvdec_swreg25_refer0_p

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

rkvdec_swreg26_vp9_segi

d_grp6  
0x0068  W  0x00000000  vp9 segid syntax grp6  

rkvdec_swreg26_refer1_p

oc  
0x0068  W  0x0 0000000  the poc of reference picture index 1  

rkvdec_swreg27_vp9_segi

d_grp7  
0x006c  W  0x00000000  vp9 segid syntax grp7  

rkvdec_swreg27_refer2_p

oc  
0x006c  W  0x00000000  the poc of reference picture index 2  
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rkvdec_swreg28_vp9_cpr

header_config  
0x00 70  W  0x00000000  vp9 compressed header config info  

rkvdec_swreg28_refer3_p

oc  
0x0070  W  0x00000000  the poc of reference picture index 3  

rkvdec_swreg29_vp9_lref

_scale  
0x0074  W  0x00000000  

scaling factor for last reference 

picture  

rkvdec_swreg29 _refer4_p

oc  
0x0074  W  0x00000000  the poc of reference picture index 4  

rkvdec_swreg30_vp9_gref

_scale  
0x0078  W  0x00000000  

scaling factor for golden reference 

picture  

rkvdec_swreg30_refer5_p

oc  
0x0078  W  0x00000000  the poc of reference picture in dex 5  

rkvdec_swreg31_vp9_aref

_scale  
0x007c  W  0x00000000  

scaling factor for alfter reference 

picture  

rkvdec_swreg31_refer6_p

oc  
0x007c  W  0x00000000  the poc of reference picture index 6  

rkvdec_swreg32_vp9_ref_

deltas_lastframe  
0x0080  W  0x00000 000  vp9 ref deltas  

rkvdec_swreg32_refer7_p

oc  
0x0080  W  0x00000000  the poc of reference picture index 7  

rkvdec_swreg33_vp9_info

_lastframe  
0x0084  W  0x00000000  vp9 info for lastframe  

rkvdec_swreg33_refer8_p

oc  
0x0084  W  0x00000000  the poc of r eference picture index 8  

rkvdec_swreg34_vp9_inte

rcmd_base  
0x0088  W  0x00000000  inter cmd base addr  

rkvdec_swreg34_refer9_p

oc  
0x0088  W  0x00000000  the poc of reference picture index 9  

rkvdec_swreg35_vp9_inte

rcmd_num  
0x008c  W  0x00000000  vp9 i ntercmd num  

rkvdec_swreg35_refer10_

poc  
0x008c  W  0x00000000  

the poc of reference picture index 

10  

rkvdec_swreg36_vp9_last

tile_size  
0x0090  W  0x00000000  vp9 lasttile size  

rkvdec_swreg36_refer11_

poc  
0x0090  W  0x00000000  

the poc of reference pi cture index 

11  

rkvdec_swreg37_vp9_last

f_hor_virstride  
0x0094  W  0x00000000  Register0000 Abstract  

rkvdec_swreg37_refer12_

poc  
0x0094  W  0x00000000  

the poc of reference picture index 

12  

rkvdec_swreg38_vp9_gol

denf_hor_virstride  
0x0098  W  0x000000 00  

vp9 golden frame horizontal 

virstride  

rkvdec_swreg38_refer13_

poc  
0x0098  W  0x00000000  

the poc of reference picture index 

13  
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rkvdec_swreg39_vp9_altr

eff_hor_virstride  
0x009c  W  0x00000000  

vp9 altref frame horizontal 

virstride  

rkvdec_swreg39_r efer14_

poc  
0x009c  W  0x00000000  

the poc of reference picture index 

14  

rkvdec_swreg40_cur_poc  0x00a0  W  0x00000000  the poc of cur picture  

rkvdec_swreg41_rlcwrite_

base  
0x00a4  W  0x00000000  

the base address or rlcwrite base 

addr  

rkvdec_swreg42_ pps_bas

e  
0x00a8  W  0x00000000  the base address of pps  

rkvdec_swreg43_rps_bas

e  
0x00ac  W  0x00000000  the base address of rps  

rkvdec_swreg44_strmd_e

rror_en  
0x00b0  W  0x00000000  cabac error enable config  

rkvdec_swreg45_strmd_e

rror_status  
0x00b4   W  0x00000000  cabac error status  

rkvdec_swreg45_vp9_err

or_info0  
0x00b4  W  0x00000000  vp9 error info  

rkvdec_swreg46_strmd_e

rror_ctu  
0x00b8  W  0x00400000  strmd error ctu  

rkvdec_swreg47_sao_ctu

_position  
0x00bc  W  0x00000000  sao ctu position  

rkvdec_swreg48_h264_re

fer15_base  
0x00c0  W  0x00000000  

base address for reference picture 

index 15  

rkvdec_swreg48_vp9_last

_ystride  
0x00c0  W  0x00000000  last ref ystride  

rkvdec_swreg49_h264_re

fer15_poc  
0x00c4  W  0x00000000  

the poc of reference  picture index 

15  

rkvdec_swreg49_vp9_gol

den_ystride  
0x00c4  W  0x00000000  golden ref ystride  

rkvdec_swreg50_h264_re

fer16_poc  
0x00c8  W  0x00000000  

the poc of reference picture index 

16  

rkvdec_swreg50_vp9_altr

efy_ystride  
0x00c8  W  0x00000000  al tref ref ystride  

rkvdec_swreg51_h264_re

fer17_poc  
0x00cc  W  0x00000000  

the poc of reference picture index 

17  

rkvdec_swreg51_vp9_last

ref_yuvstride  
0x00cc  W  0x00000000  vp9 lastref  yuv stride  

rkvdec_swreg52_vp9_refc

olmv_base  
0x00d0  W  0x0000000 0  vp9 colmv ref base  

rkvdec_swreg52_h264_re

fer18_poc  
0x00d0  W  0x00000000  

the poc of reference picture index 

18  

rkvdec_swreg53_h264_re

fer19_poc  
0x00d4  W  0x00000000  

the poc of reference picture index 

19  

rkvdec_swreg54_h264_re

fer20_poc  
0x00d8  W  0x00000000  

the poc of reference picture index 

20  
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rkvdec_swreg55_h264_re

fer21_poc  
0x00dc  W  0x00000000  

the poc of reference picture index 

21  

rkvdec_swreg56_h264_re

fer22_poc  
0x00e0  W  0x00000000  

the poc of reference picture index 

22  

rkvdec_s wreg57_h264_re

fer23_poc  
0x00e4  W  0x00000000  

the poc of reference picture index 

23  

rkvdec_swreg58_h264_re

fer24_poc  
0x00e8  W  0x00000000  

the poc of reference picture index 

24  

rkvdec_swreg59_h264_re

fer25_poc  
0x00ec  W  0x00000000  

the poc of refer ence picture index 

25  

rkvdec_swreg60_h264_re

fer26_poc  
0x00f0  W  0x00000000  

the poc of reference picture index 

26  

rkvdec_swreg61_h264_re

fer27_poc  
0x00f4  W  0x00000000  

the poc of reference picture index 

27  

rkvdec_swreg62_h264_re

fer28_poc  
0x00f8  W  0x00000000  

the poc of reference picture index 

28  

rkvdec_swreg63_h264_re

fer29_poc  
0x00fc  W  0x00000000  

the poc of reference picture index 

29  

rkvdec_swreg64_perform

ance_cycle  
0x0100  W  0x00000000  hevc performance cycle  

rkvdec_swreg65_axi_ddr _

rdata  
0x0104  W  0x00000000  axi ddr read data num  

rkvdec_swreg66_axi_ddr_

wdata  
0x0108  W  0x00000000  axi ddr write data number  

rkvdec_swreg68_perform

ance_sel  
0x0110  W  0x00000000    

rkvdec_swreg69_perform

ance_cnt0  
0x0114  W  0x00000000    

rkv dec_swreg70_perform

ance_cnt1  
0x0118  W  0x00000000    

rkvdec_swreg71_perform

ance_cnt2  
0x011c  W  0x00000000    

rkvdec_swreg72_h264_re

fer30_poc  
0x0120  W  0x00000000  

the poc of reference picture index 

30  

rkvdec_swreg73_h264_re

fer31_poc  
0x0124  W  0x00000000  

the poc of reference picture index 

31  

rkvdec_swreg74_h264_cu

r_poc1  
0x0128  W  0x00000000  h264 cur poc for bottom filed  

rkvdec_swreg75_h264_er

rorinfo_base  
0x012c  W  0x00000000  h264 error info base addr  

rkvdec_swreg76_h264_er

rorinfo_num   
0x0130  W  0x00000000  h264 error info num  

rkvdec_swreg77_h264_er

ror_e  
0x0134  W  0x00000000  h264 error enable high bits  

Notes: Size : B-  Byte (8 bits) access, HW -  Half WORD (16 bits) access, W -WORD (32 bits) access  
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VDPU_SWREG0  0x0000  W  0x00010100  axi control   

VDPU_SWREG1  0x0004  W  0x00000000  color coeff register  

VDPU_SWREG2  0x0008  W  0x00000000  color coeff register  

VDPU_SWREG3  0x000c  W  0x00000000  color coeff register  

VDPU_SWREG4  0x0 010  W  0x00000000  scl ctrl register  

VDPU_SWREG5  0x0014  W  0x00000000  scl ctrl register  

VDPU_SWREG6  0x0018  W  0x00000000  scl ctrl register  

VDPU_SWREG7  0x001c  W  0x00000000   Amount of pixels beyond border  

VDPU_SWREG8  0x0020  W  0x00000000    Amount of pixels beyond border  

VDPU_SWREG9  0x0024  W  0x00000000  Rmask register  

VDPU_SWREG10  0x0028  W  0x00000000  Gmask register  

VDPU_SWREG11  0x002c  W  0x00000000  Bmask register  

VDPU_SWREG12  0x0030  W  0x00000000  
PP input picture base address for Y 

bottom field  

VDPU_SWREG13  0x0034  W  0x00000000  
PP input picture base for Ch bottom 

field  

VDPU_SWREG14  0x0038  W  0x00000000  
coordinate used in macroblock 

crop  

VDPU_SWREG15  0x003c  W  0x00000000  range map register  

VDPU_SWREG16  0x0040  W  0x00000000  total num of padded for RGB  

VDPU_SWREG17  0x0044  W  0x00000000  hw support informan,read only  

VDPU_SWREG18  0x0048  W  0x00000000  

base address for reading 

post -processing input picture  

uminan  

VDPU_SWREG19  0x004c  W  0x00000 000  

Base address for reading 

post -processing input picture 

Cb/Ch  

VDPU_SWREG20  0x0050  W  0x00000000  input cr component address  

VDPU_SWREG21  0x0054  W  0x00000000  

Base address for writing 

post -processed picture 

luminance/RGB  

VDPU_SWREG22  0x0058  W  0x00000000  
Base address for writing 

post -processed picture Ch  

VDPU_SWREG23  0x005c  W  0x00000000  
Display width and PP input size 

extension register  

VDPU_SWREG24  0x0060  W  0x00000000  alpha blending base address  

VDPU_SWREG25  0x0064  W  0x000 00000  ablend of pixels scanline  

VDPU_SWREG26  0x0068  W  0x00000000  
x-coordinate of mask area 1 for 

Horizontal start pixel  

VDPU_SWREG27  0x006c  W  0x00000000  
y-coordinate of mask area 1 for 

Horizontal start pixel  

VDPU_SWREG28  0x0070  W  0x000000 00  
x-coordinate of mask area 2 for 

Horizontal start pixel  
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VDPU_SWREG29  0x0074  W  0x00000000  
y-coordinate of mask area 2 for 

Horizontal start pixel  

VDPU_SWREG30  0x0078  W  0x00000000  register for deinterlace ctrl  

VDPU_SWREG31  0x007c  W  0x00000 000  contrast adjust threshold  

VDPU_SWREG32  0x0080  W  0x00000000  contrast adjust offset  

VDPU_SWREG33  0x0084  W  0xfc874780  
Synthesis configuration register 

post -processor (read only)  

VDPU_SWREG34  0x0088  W  0x00000000  PP input pic size registe r  

VDPU_SWREG35  0x008c  W  0x00000000  PP output pic size register  

VDPU_SWREG36  0x0090  W  0x00000000  the dither mode for RGB  

VDPU_SWREG37  0x0094  W  0x00000000  PP input/output data format  

VDPU_SWREG38  0x0098  W  0x00000000  PP input/output da ta format  

VDPU_SWREG39  0x009c  W  0x00000000  Register0000 Abstract  

VDPU_SWREG40  0x00a0  W  0x00000000  pp int register  

VDPU_SWREG41  0x00a4  W  0x00000008  enable ctrl flag  

VDPU_SWREG50  0x00c8  W  0x00000000  video decoder ctrl register  

VDPU_SWREG51  0x00cc  W  0x00000000  the stream length  

VDPU_SWREG52  0x00d0  W  0x00000000  error  concealment case related  

VDPU_SWREG53  0x00d4  W  0x00000000  decoder format   

VDPU_SWREG54  0x00d8  W  0x00000000  endian for input/output data  

VDPU_SWREG55  0x00dc  W  0x00000000  decoder int register  

VDPU_SWREG56  0x00e0  W  0x00200101  axi ctrl for decoder   

VDPU_SWREG57  0x00e4  W  0x00000010  enable flag for decoder  

VDPU_SWREG58  0x00e8  W  0x00000000  soft reset register  

VDPU_SWREG59  0x00ec  W  0x00000000  
 H264, MPEG4, VP6 Prediction 

filter tap  

VDPU_SWREG60  0x00f0  W  0x00000000  additional chrominance address  

VDPU_SWREG61  0x00f4  W  0x00000000  
standard dependent tables start 

address  

VDPU_SWREG62  0x00f8  W  0x00000000  
Direct mode mo tion vector 

write/read start address  

VDPU_SWREG63  0x00fc  W  0x00000000  
write decoder output picture or 

field start address  

VDPU_SWREG64  0x0100  W  0x00000000  
rlc or vlc mode input data start 

addr  

VDPU_SWREG65  0x0104  W  0x00000000   refbufferd related  

VDPU_SWREG66  0x0108  W  0x67312688  ID register  

VDPU_SWREG67  0x010c  W  0xe5da0000  
Synthesis configuration register 

decoder 1(read only)   

VDPU_SWREG68  0x0110  W  0x00000000  sum of partitions(read only)  

VDPU_SWREG69  0x0114  W  0x000000 00  sum information (read only)  

VDPU_SWREG70  0x0118  W  0x00000000  
sum of the decoded motion vector 

y-components(read only)  

VDPU_SWREG71  0x011c  W  0xfbb56f80  information for read only register  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 330  

Name  Offset  Size  Reset Value  De scription  

VDPU_SWREG72  0x0120  W  0x00000000  debug0  

VDPU_SWREG73  0x0124  W  0x00000000  debug registers  

VDPU_SWREG74  0x0128  W  0x00000000  MV  address for h264  

VDPU_SWREG75  0x012c  W  0x00000000  
 H.264 Intra prediction 4x4 mode 

start address  

VDPU_SWREG76  0x0130  W  0x00000000  the number of referance pic  

VDPU_SWREG77  0x0134  W  0x00000000  the number of referance pic  

VDPU_SWREG78  0x0138  W  0x00000000  the number of referance pic  

VDPU_SWREG79  0x013c  W  0x00000000  the number of referance pic  

VDPU_SWREG80  0x0140  W  0x00000000  the number o f referance pic  

VDPU_SWREG81  0x0144  W  0x00000000  the number of referance pic  

VDPU_SWREG82  0x0148  W  0x00000000  the number of referance pic  

VDPU_SWREG83  0x014c  W  0x00000000  the number of referance pic  

VDPU_SWREG84  0x0150  W  0x00000000  referance frame0 address for h264  

VDPU_SWREG85  0x0154  W  0x00000000  referance frame1 address for h264  

VDPU_SWREG86  0x0158  W  0x00000000  referance frame2 address for h264  

VDPU_SWREG87  0x015c  W  0x00000000  referance frame3 address for h264  

VDPU_SWREG88  0x0160  W  0x00000000  referance frame4 address for h264  

VDPU_SWREG89  0x0164  W  0x00000000  referance frame5 address for h264  

VDPU_SWREG90  0x0168  W  0x00000000  referance frame6 address for h264  

VDPU_SWREG91  0x016c  W  0x00000000  referance frame7 address for h264  

VDPU_SWREG92  0x0170  W  0x00000000  referance frame8 address for h264  

VDPU_SWREG93  0x0174  W  0x00000000  referance frame9 address for h264  

VDPU_SWREG94  0x0178  W  0x00000000  
referance frame10 address for 

h264  

VDPU_SWREG95  0x017c  W  0x00000000  
referance frame11 address for 

h264  

VDPU_SWREG96  0x0180  W  0x00000000  
referance frame12 address for 

h264  

VDPU_SWREG97  0x0184  W  0x00000000  
referance frame13 address for 

h264  

VDPU_SWREG98  0x0188  W  0x00000000   
referance frame14 address for 

h264  

VDPU_SWREG99  0x018c  W  0x00000000  
referance frame15 address for 

h264  

VDPU_SWREG100  0x0190  W  0x00000000  initial reference picture list related  

VDPU_SWREG101  0x0194  W  0x00000000  initial reference picture list related  

VDPU_SWREG102  0x0198  W  0x00000000  initial reference picture list related  

VDPU_SWREG103  0x019c  W  0x00000000  initial reference picture list related  

VDPU_SWREG104  0x01a0  W  0x00000000  initial reference picture list related  

VDPU_SWREG105  0x01a4  W  0x00000000  initial reference picture list related  

VDPU_SWREG106  0x01a8  W  0x00000000  initial reference picture list related  

VDPU_SWREG107  0x01ac  W  0x00000000  
long term flag for reference 

pictuure index   
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VDPU_SWREG108  0x 01b0  W  0x00000000  
valid flag for reference picture 

index   

VDPU_SWREG109  0x01b4  W  0x00000000  the stream start word for decoder  

VDPU_SWREG110  0x01b8  W  0x00000000  h264 pic mb size  

VDPU_SWREG111  0x01bc  W  0x00000000  h264 ctrl related  

VDPU_SWREG112  0x01c0  W  0x00000000  current frame related  

VDPU_SWREG113  0x01c4  W  0x00000000   reference picture related  

VDPU_SWREG114  0x01c8  W  0x00000000  maximum reference  

VDPU_SWREG115  0x01cc  W  0x00000000  enable flag  

VDPU_SWREG120  0x01e0   W  0x00000000  multi format reuse register0   

VDPU_SWREG121  0x01e4  W  0x00000000  multi format reuse register1  

VDPU_SWREG122  0x01e8  W  0x00000000  multi format reuse register2  

VDPU_SWREG123  0x01ec  W  0x00000000  multi format reuse register3  

VDPU_SWREG124  0x01f0  W  0x00000000  multi format reuse register4  

VDPU_SWREG125  0x01f4  W  0x00000000  multi format reuse register5  

VDPU_SWREG126  0x01f8  W  0x00000000  multi format reuse register6  

VDPU_SWREG127  0x01fc  W  0x00000000  multi forma t reuse register7  

VDPU_SWREG128  0x0200  W  0x00000000  multi format reuse register8  

VDPU_SWREG129  0x0204  W  0x00000000  multi format reuse register9  

VDPU_SWREG130  0x0208  W  0x00000000  multi format reuse register10  

VDPU_SWREG131  0x020c  W  0x 00000000  multi format reuse register11  

VDPU_SWREG132  0x0210  W  0x00000000  multi format reuse register12  

VDPU_SWREG133  0x0214  W  0x00000000  multi format reuse register13  

VDPU_SWREG134  0x0218  W  0x00000000  multi format reuse register14  

VDPU_SWREG135  0x021c  W  0x00000000  multi format reuse register15  

VDPU_SWREG136  0x0220  W  0x00000000  multi format reuse register16  

VDPU_SWREG137  0x0224  W  0x00000000  multi format reuse register17  

VDPU_SWREG138  0x0228  W  0x00000000  multi format  reuse register18  

VDPU_SWREG139  0x022c  W  0x00000000  multi format reuse register19  

VDPU_SWREG140  0x0230  W  0x00000000  multi format reuse register20  

VDPU_SWREG141  0x0234  W  0x00000000  multi format reuse register21  

VDPU_SWREG142  0x0238  W  0x00000000  multi format reuse register22  

VDPU_SWREG143  0x023c  W  0x00000000  multi format reuse register23  

VDPU_SWREG144  0x0240  W  0x00000000  multi format reuse register24  

VDPU_SWREG145  0x0244  W  0x00000000  multi format reuse register25  

VDPU_SWREG146  0x0248  W  0x00000000  multi format reuse register26  

VDPU_SWREG147  0x024c  W  0x00000000  multi format reuse register27  

VDPU_SWREG148  0x0250  W  0x00000000  multi format reuse register28  

VDPU_SWREG149  0x0254  W  0x00000000  multi form at reuse register29  

VDPU_SWREG150  0x0258  W  0x00000000  multi format reuse register30  

VDPU_SWREG151  0x025c  W  0x00000000  multi format reuse register31  

VDPU_SWREG152  0x0260  W  0x00000000  multi format reuse register32  

VDPU_SWREG153  0x0264  W  0x00000000  multi format reuse register33  

VDPU_SWREG154  0x0268  W  0x00000000  multi format reuse register34  
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Name  Offset  Size  Reset Value  De scription  

VDPU_SWREG155  0x026c  W  0x00000000  multi format reuse register35  

VDPU_SWREG156  0x0270  W  0x00000000  multi format reuse register36  

VDPU_SWREG157  0x0274  W  0x00000000  multi format reuse register37  

VDPU_SWREG158  0x0278  W  0x00000000  multi format reuse register38  

VDPU_SWREG164_PERF_

LATENCY_CTRL0  
0x0290  W  0x00000000  

Axi performance latency module 

contrl register0  

VDPU_SWREG165_PERF_

LATENCY_CTRL1  
0x0294  W  0x00000000  PERF_LATENCY_CTRL1  

VDPU_SWREG166_PERF_

RD_MAX_LATENCY_NUM0  
0x0298  W  0x00000000  Read max latency number  

VDPU_SWREG167_PERF_

RD_LATENCY_SAMP_NUM  
0x029c  W  0x00000000  

The number of bigger than 

configed threshold value  

VDPU_SWREG168_PERF_

RD_LATENCY_ACC_SUM  
0x02a0  W  0x00000000  Total sample number  

VDPU_SWREG169_PERF_

RD_AXI_TOTAL_BYTE  
0x02a4  W  0x00000000  perf_rd_axi_total_byte  

VDPU_SWREG170_PERF_

WR_AXI_TOTAL_BYTE  
0x02a8  W  0x00000000  perf_wr _axi_total_byte  

VDPU_SWREG171_PERF_

WORKING_CNT  
0x02ac  W  0x00000000  perf_working_cnt  

 

5.5.3  H264/VP9/HEVC/Others Decoder Detail Register Description  

rkvdec_swreg0_id  
Address: Operational Base + offset (0x0000)  
ID register (read only)  

Bit  Attr  Reset V alue  Description  

31:16   RO   0x6876  

prod_num  

product number  

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

15   RO   0x0  reserved   

14   RO   0x0  

codec_flag  

codec flag  

0: only dec  

1: dec + enc  

13   RO   0x0  reserved   

12   RW   0x1  

profile  

hevc profile  

0: Main  

1: Main10  

11:9   RO   0x7  

dec_support  

dec support bits  

bit0: HEVC support or not, when it is 1'b1, support  

bit1: H264 support or not  

bit2: VP9 support or not  
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Bit  Attr  Reset V alue  Description  

8   RO   0x1  

level  

level  

0: FHD  

1: UHD  

7:0   RO   0x00  

minor_ ver  

minor version  

minor version  

 

 
rkvdec_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'b 1, it says that softreset has been done  

21   RO   0x0  reserved   

20   RW   0x0  

sw_softrst_en_p  

softreset enable  

softreset enable signal  

write 1 to soft reset, write 0 invalid  

puls register  

19   RW   0x0  

sw_h264orvp9_error_mode  

h264 or vp9 erro r mode  

for VP9:  

1'b0: when there is any stream or colmv error, the hardware will 

stop the decode and reset itself  

1'b1: when there is any stream or colmv error, the hardware will 

still decode the next slice  

it is recommend that when vp9 , it is confige d to 1'b0  

for H264:  

1'b0: when there is any stream , the hardware will stop the decoder 

and reset itself  

1'b1: when there is any stream error,  the hardware will wait the 

end signal of deblocking and then reset itself  

18   RW   0x0  

sw_cabu_end_sta  

cabac decode end status  

hevc: cabac decode end status  

h264& vp9 : streamd decode status  
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Bit  Attr  Reset Value  Description  

17   RW   0x0  

sw_colmv_ref_error_sta  

colmv ref error status  

colmv ref error status  

hevc&vp9: when it is 1'b1, it means that inter module read the 

invalid dpb fra me  

It will self reset the hardware  

h264: when it is 1'b1, it means that inter module read the invalid 

dpb frame. when sw_h264_error_mode is 1'b0, it will self reset the 

hardware, otherwise it will not  

16   RW   0x0  

sw_buf_empty_sta  

buffer empty sta  

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

is valid, now is for no 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  

hevc & vp9:when high, an error is found in input data stream 

decoding. It will self reset the hardware.  

h264: when high, an error is fo und in input data stream 

decoding.when sw_h264_error_mode is 1'b0, it will self reset the 

hardware, otherwise it will not  

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( the loop filter 

module send out a frame rdy)  

11   RO   0x0  reserved   

10   WO   0x0  

sw_dec_e_rewrite_valid  

sw_de_e rewrite valid signal  

sw_d ec_e rewrite valid signal  

maybe for only when buffer empty, restart the decoder use  

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  
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Bit  Attr  Reset Value  Description  

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 pro cess will no wait the ca2decfifo 

empty  

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

empty  

when sw_dec_mode is HEVC and VP9, it always take effect; when 

sw_dec_mode is H264, it only take effect when 

sw_h264_error_mode is 1'b0  

6   RW   0x0  

sw_buf_empty_en  

buffer empty int enable  

buffer empty interrupt enable, now is for no use  

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   RW   0x0  

sw_timeout_mode  

time out mode  

timeout mode select  

1'b0:  TIMEOUT_CYCLES is  241'b1  

1'b1:  TIMEOUT_CYCLES is 181'b1  

2   RO   0x0  reserved   

1   RW   0x1  

sw_dec_clkgate_e  

decoder dynamic clock gating enable  

0 = clock is running for all structures  

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

0   RW   0x0  

sw_dec_e  

decoder enable  

Decoder enable. Setting this bit high will start the decoding 

operation. HW will reset this when the picture is decoded ready or   

bus error or time out interrupt is given for all decode format.  

HW will reset this when picture is processed stream error for vp9 & 

hevc & (h264 when sw_h264_error_mode is 1'b0)  

 
 

rkvdec_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  

31:29   RO   0x 0  reserved   

28   RW   0x0  

sw_h264_frame_orslice  

h264 frame or slice  

for H264 use  

1'b0: frame  

1'b1: slice  

when sw_h264_streamd_mode is 1'b0, this register is valid  

27   RW   0x0  

sw_h264_firstslice_flag  

firstslice flag  

1'b1: first packet in the  frame, for h264 decode to read rps/pps 

data  

because the first_mb_in_slice may be wrong, so need this syntax  

26   RW   0x0  

sw_h264_stream_lastpacket  

stream last packet flag  

when sw_h264_stream_mode is 1'b1  

sw_h264_stream_lastpacket 1'b0: this packet  is not the last packet 

of frame  

1'b1: the packet is the last packet of frame  

25   RW   0x0  

sw_h264_stream_mode  

h264 stream mode  

1'b0: stream packet is slice by slice or frame by frame, should use 

sw_h264_frame_orslice  

1'b1: stream packet is random,  should use sw_h264_stream_last  

24   RW   0x0  

sw_h264_rps_mode  

h264 rps mode  

1'b0: hardware parse rps mode  

1'b1: software parse rps mode  

23:22   RO   0x0  reserved   

21:20   RW   0x0  

sw_dec_mode  

dec mode  

2'd0: hevc  

2'd1: h264  

2'd2: vp9  

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 fro m bit stream  

1 = HW decodes video from RLC input data  
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Bit  Attr  Reset Value  Description  

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  

1'b0:  cb(u) is in the lower address, cr(v) is in the higher address  

1'b1:  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 c olmv , dpb data and colmv input endian  

0 = little endian  

1 = big endian  

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

address, 0x12 is stored in higher address  

5   RW   0x0  

sw_str_swap64_e  

stream 64bit data swap  

may be used for 12 8 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  

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 f or other than stream and dpb data  

may be used for 128 bit environment  

0 = no swapping of 64 bit words  

1 = 64 bit data words are swapped  
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Bit  Attr  Reset Value  Description  

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 b it 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 i s stored in lower 

address, 0x12 is stored in higher address  

 

 
rkvdec_swreg3_picpar  
Address: Operational Base + offset (0x000c)  

picture parameters  

Bit  Attr  Reset Value  Description  

31:21   RW   0x000  

sw_slice_num_lowbits  

slice number in a frame  

hevc:slice number in a frame (0~199, when it is 0, it real means 1 

slice in a frame)  

just only used for rps read.  

2013.11.27 change the meaning from count from 1, so it will be in 

1~200  

2013.11.30 sw_slice_num max value is change to 600, so 

sw_slice_num  expand to 10bit  

h264:slice number in a frame (0~4095, when it is 1, it real means 

1 slice in a frame), for H264, it means sw_slice_num_lowbits  

vp9: no use  

 

20:12   RW   0x000  

sw_uv_hor_virstride  

uv horizontal virstride  

picture horizontal virtual st ride (the unit is 128bit)  

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

suggest this register to config to even for advance ddr performance  

11   RW   0x0  

sw_slice_num_highbit  

the highest bit of sw_slice_num  

the highest bit of sw_slice_num  

10:9   RO   0x 0  reserved   

8:0   RW   0x000  

sw_y_hor_virstride  

picture horizontal virtual stride  

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  

 
 

rkvdec_swreg4_strm_rlc_base  
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Address: Operational Base + offset (0x0010)  

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   

 
 

rkvdec_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 23bi t for zty's suggestion  

2013.10.28, amount of stream data bytes in input buffer.   

it is count from 1, change to 27bits  

 
 
rkvdec_swreg6_cabactbl_prob_base  

Address: Operational Base + offset (0x0018)  
the base address of cabac table  

Bit  Attr  Reset Val ue  Description  

31:4   RW   0x0000000  

sw_cabactbl_base  

the base address of cabac table  

the base address of cabac table  

the address should 128bit align  

3:0   RO   0x0  reserved   

 

 
rkvdec_swreg7_decout_base  

Address: Operational Base + offset (0x00 1c)  
base address of decoder output picture base address  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_decout_base  

base address of decoder output picture addr  

base address of decoder output picture  

the address should be 128bit align  

in H264 decode format, the top field and bottom field are the same 

addr  

3:0   RO   0x0  reserved   

 

 
rkvdec_swreg8_y_virstride  
Address: Operational Base + offset (0x0020)  

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 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)  

 
 

rkvdec_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 ouput picture  yuv virtual stride  

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)  

for yuv422: 4096x2304x2x1.25= 0x1680000  

 
 
rkvdec_ swreg10_hevc_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 index0  

base address for refe rence 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  

valid flag for picture index 0 ~3  
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rkvdec_swreg10_h264_refer0_base  
Address: Operational Base + offset (0x0028)  
base addre ss for reference picture index 0  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer0_base  

base address for reference picture index0  

base address for reference picture index0 (the address should be 

128bit align)  

3   RW   0x0  

sw_ref0 _colmv_use_flag  

ref0 colmv use flag  

ref0 colmv use flag  

2   RW   0x0  

sw_ref0_botfield_used  

bottom field is used  

bottom field is used  

the same meaning with ref_valid  

1   RW   0x0  

sw_ref0_topfield_used  

top field is used  

top field is used  

the sa me meaning with ref_valid  

0   RW   0x0  

sw_ref0_field  

reference 0 picture field flag  

1'b0: frame  

1'b1: field  

 
 
rkvdec_swreg10_vp9_cprheader_offset  

Address: Operational Base + offset (0x0028)  
vp9 compressed header offset  

Bit  Attr  Reset Value  De scription  

31:16   RO   0x0  reserved   

15:0   RW   0x0000  

sw_vp9_cprheader_offset  

vp9 compressed header offset  

vp9 compressed header offset, at most 2000 probs, 10bit per prob, 

20000 bit at most  

now is for no use, because it can read from the last s yntax of the 

uncompressed header    

 

 
rkvdec_swreg11_hevc_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 r eference picture index 1  

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

128bit align)  
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Bit  Attr  Reset Value  Description  

3:0   RW   0x0  

sw_ref_valid_4_7  

valid flag for picture index 4 ~7  

valid flag for picture index 4 ~7  

 

 
rkvdec_swreg11_h264_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 index1  

base address for reference picture index1 (the address should be 

128bit align)  

3   RW   0x0  

sw_ref1_colmv_use_flag  

sw_ref1_colmv_use_flag  

sw_ref1_colmv_use_flag  

2   RW   0x0  

sw_ref1_botfield_used  

ref1 bottom field is used  

ref1 bottom field is used  

1   RW   0x0  

sw_ref1_topfield_used  

ref1 topfield is used  

ref1 topfield is used  

0   RW   0x0  

sw_ref1_field  

reference 1 picture field flag  

1'b0: frame  

1'b1: field  

 
 
rkvdec_swreg11_vp9_referlast_base  

Address: Operational Base + offset (0x002c)  
base address for last frame  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_vp9last_base  

base address for last frame   

base address for last (the address should be 128bit align)  

3:0   RO   0x0  reserved   

 

 
rkvdec_swreg12_hevc_refer2_base  
Address: Operational Base + offset (0x0030)  

base address for reference picture index 2  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer2_base  

base address for reference picture index 2  

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

128bit align)  
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Bit  Attr  Reset Value  Description  

3:0   RW   0x0  

sw_ref_valid_8_11  

valid flag for picture index 8~11  

valid flag for picture index 8~11  

 

 
rkvdec_swreg12_h264_refer2_base  
Address: Operational Base + offset (0x0030)  

base address for reference picture index 2  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer2_base  

base address for reference picture index2  

base address for reference picture index2  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref2_colmv_use_flag  

sw_ref2_colmv_use_flag  

sw_ref2_colmv_use_flag  

2   RW   0x0  

sw_ref2_botfield_used  

ref2 bottom field is used  

ref2 bottom field is used  

1   RW   0x0  

sw_ref2_topfield_used  

ref2 topfield is used  

ref2 topfield is used  

0   RW   0x0  

sw_ref2_field  

reference 2 picture field flag  

1'b0: frame  

1'b1: fiel d  

 
 
rkvdec_swreg12_vp9_refergolden_base  

Address: Operational Base + offset (0x0030)  
base address for golden frame  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_vp9golden_base  

base address for golden frame   

base address for golden ( the address should be 128bit align)  

3:0   RO   0x0  reserved   

 

 
rkvdec_swreg13_hevc_refer3_base  
Address: Operational Base + offset (0x0034)  

base address for reference picture index 3  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_re fer3_base  

base address for reference picture index 3  

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

128bit align)  

3   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

2:0   RW   0x0  

sw_ref_valid_12_14  

valid flag for picture index 12~14  

valid flag for pictur e index 12~14  

 

 
rkvdec_swreg13_h264_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 inde x3  

base address for reference picture index3  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref3_colmv_use_flag  

sw_ref3_colmv_use_flag  

sw_ref3_colmv_use_flag  

2   RW   0x0  

sw_ref3_botfield_used  

ref3 bottom field is used  

ref3 bottom field is used  

1   RW   0x0  

sw_ref3_topfield_used  

ref3 topfield is used  

ref3 topfield is used  

0   RW   0x0  

sw_ref3_field  

reference 3 picture field flag  

1'b0: frame  

1'b1: field  

 
 
rkvdec_swreg13_vp9_referalfter_base  

Address: Operational Base + offset (0x0034)  
base address for referalfter frame  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_vp9alfter_base  

base address for alfter frame   

base address for alfter (the address should be 128bit align)  

3:0   RO   0x0  reserved   

 

 
rkvde c_swreg14_hevc_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  

base address for r eference picture index 4(the address should be 

128bit align)  

3:0   RO   0x0  reserved   
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rkvdec_swreg14_h264_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 index4  

base address for reference picture index4  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref4_colmv_use_flag  

sw_ref4_colmv_use_flag  

sw_ref4_colmv_use_flag  

2   RW   0x0  

sw_ref4_botfield_used  

ref4 bottom field is used  

ref4 bottom field is used  

1   RW   0x0  

sw_ref4_topfield_used  

ref4 topfield is used  

ref4 topfield is used  

0   RW   0x0  

sw_ref4_field  

reference 4 picture field flag  

1'b0: frame  

1'b1: field  

 
 
rkvdec_swreg14_vp9count_base  

Address: Operational Base + offset (0x0038)  
vp9 count base addr  

Bit  Attr  Reset Value  Description  

31:3   RW   0x00000000  

sw_vp9count_base  

vp9 count base addr  

vp9 count base addr  

2:0   RO   0x0  reserved   

 

 
rkvd ec_swreg15_h264_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 index5  

base address for r eference picture index5  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref5_colmv_use_flag  

sw_ref5_colmv_use_flag  

sw_ref5_colmv_use_flag  

2   RW   0x0  

sw_ref5_botfield_used  

ref5 bottom field is used  

ref5 bottom field is used  
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Bit  Attr  Reset Value  Description  

1   RW   0x0   

sw_ref5_topfield_used  

ref5 topfield is used  

ref5 topfield is used  

0   RW   0x0  

sw_ref5_field  

reference 5 picture field flag  

1'b0: frame  

1'b1: field  

 

 
rkvdec_swreg15_vp9_segidlast_base  
Address: Operational Base + offset (0x003c)  

base address f or last frame segment id  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_vp9segidlast_base  

base address for vp9 last frame segment id  

base address for vp9 last frame segment id (the address should be 

128bit align)  

3:0   RO   0x0  reser ved   

 
 

rkvdec_swreg15_hevc_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  

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

128bit align)  

3:0   RO   0x0  reserved   

 
 
rkvdec_swreg16_h264_refer6_base  

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

Bit  Attr  Reset Value  Des cription  

31:4   RW   0x0000000  

sw_refer6_base  

base address for reference picture index6  

base address for reference picture index6  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref6_colmv_use_flag  

sw_ref6_colmv_use_flag  

sw_ref6_colmv_use_ flag  

2   RW   0x0  

sw_ref6_botfield_used  

ref6 botfield is used  

ref6 botfield is used  

1   RW   0x0  

sw_ref6_topfield_used  

ref6 topfield is used  

ref6 topfield is used  
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Bit  Attr  Reset Value  Des cription  

0   RW   0x0  

sw_ref6_field  

reference 6 picture field flag  

1'b0: frame  

1'b1: f ield  

 

 
rkvdec_swreg16_vp9_segidcur_base  
Address: Operational Base + offset (0x0040)  

base address for cur frame segment id  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_vp9segidcur_base  

base address for vp9 cur frame segment id  

base  address for vp9 cur frame segment id (the address should be 

128bit align)  

3:0   RO   0x0  reserved   

 
 

rkvdec_swreg16_hevc_refer6_base  
Address: Operational Base + offset (0x0040)  
base address for reference picture index 6  

Bit  Attr  Reset Value  Des cription  

31:4   RW   0x0000000  

sw_refer6_base  

base address for reference picture index 6  

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

128bit align)  

3:0   RO   0x0  reserved   

 
 
rkvdec_swreg17_h264_refer7_base  

Address: Operation al 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 index7  

base address for reference picture index7  

 (the address should b e 128bit align)  

3   RW   0x0  

sw_ref7_colmv_use_flag  

sw_ref7_colmv_use_flag  

sw_ref7_colmv_use_flag  

2   RW   0x0  

sw_ref7_botfield_used  

ref7 bottom field is used  

ref7 bottom field is used  

1   RW   0x0  

sw_ref7_topfield_used  

ref7 topfield is used  

ref7 topfield is used  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

sw_ref7_field  

reference 7 picture field flag  

1'b0: frame  

1'b1: field  

 

 
rkvdec_swreg17_vp9_frame_size_last  
Address: Operational Base + offset (0x0044)  

vp9 last frame size  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

sw_frameheight_last  

last frame frame_size_height  

last frame frame_size_height  

15:0   RW   0x0000  

sw_framewidth_last  

last frame frame_size_width  

last frame frame_size_width  

 
 

rkvdec_swreg17_hevc_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  

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

128bit align)  

3:0   RO   0x0  reserved   

 
 
rkvdec_swreg18_h264_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 index8  

base address for reference picture index8  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref8_colmv_use_flag  

sw_ref8_colmv_use_flag  

sw_ref8_colmv_use_flag  

2   RW   0x0  

sw_ref8_botfield_used  

ref8 bottom field is used  

ref8 bottom field is used  

1   RW   0x0  

sw_ref8_topfiled_used  

ref8 topfield is used  

ref8 topfield is used  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

sw_ref8_field  

reference 8 picture field flag  

1'b0: frame  

1'b1: field  

 

 
rkvdec_swreg18_vp9_frame_size_golden  
Address : Operational Base + offset (0x0048)  

vp9 golden frame size  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

sw_frameheight_golden  

golden frame_size_height  

golden frame_size_height  

15:0   RW   0x0000  

sw_framewidth_golden  

golden frame_size_ width  

golden frame_size_width  

 
 

rkvdec_swreg18_hevc_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 refer ence picture index 8  

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

128bit align)  

3:0   RO   0x0  reserved   

 
 
rkvdec_swreg19_h264_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 index9  

base address for reference picture index9  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref9_colmv_use_flag  

sw_ref9_colmv_us e_flag  

sw_ref9_colmv_use_flag  

2   RW   0x0  

sw_ref9_botfield_used  

ref9 bottom field is used  

ref9 bottom field is used  

1   RW   0x0  

sw_ref9_topfield_used  

ref9 topfield is used  

ref9 topfield is used  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

sw_ref9_field  

reference 9 pictur e field flag  

1'b0: frame  

1'b1: field  

 

 
rkvdec_swreg19_vp9_frame_size_altref  
Address: Operational Base + offset (0x004c)  

vp9 alfter frame size  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

sw_frameheight_alfter  

alfter frame_size_height  

alfter frame_size_height  

15:0   RW   0x0000  

sw_framewidth_alfter  

alfter frame_size_width  

alfter frame_size_width  

 
 

rkvdec_swreg19_hevc_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  

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

128bit align)  

3:0   RO   0x0  reserved   

 
 
rkvdec_swreg20_h264_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 index10  

base address for reference picture index10  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref10_colmv_use_flag  

sw_ref10_colmv_use_flag  

sw_ref10_colmv_use_flag  

2   RW   0x0  

sw_ref10_botfield_used  

ref10 bottom field is used  

ref10 bottom field is used  

1   RW   0x0  

sw_ref10_topfield_ used  

ref10 topfield is used  

ref10 topfield is used  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

sw_ref10_field  

reference 10 picture field flag  

1'b0: frame  

1'b1: field  

 

 
rkvdec_swreg20_vp9_segid_grp0  
Address: Operational Base + offset (0x0050)  

vp9 segid syntax grp0   

Bit  Attr   Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  

sw_vp9segid0_frame_skip_en  

frame skip feature enable  

frame skip feature enable  

21:20   RW   0x0  

sw_vp9segid0_referinfo  

specifies segment i's reference_info which is used to get  

ref_frame[0]  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

19   RW   0x0  

sw_vp9segid0_referinfo_en  

frame reference info enable  

frame reference info enable  

18:12   RW   0x00  

sw_vp9segid0_frame_loopfilter_value  

frame loopf itler value  

specifies segment i's loopfilter_delta value which is used to 

calculate filter level  

11   RW   0x0  

sw_vp9segid0_frame_loopfitler_value_en  

frame_loopfilter_value feature enable  

frame_loopfilter_value feature enable  

10:2   RW   0x000  

sw_ vp9segid0_frame_qp_delta  

frame qp delta  

specifies segment i's qp_delta value which is used to calculate 

y_dequant and uv_dequant  

1   RW   0x0  

sw_vp9segid0_frame_qp_delta_en  

frame_qp_delta feature enable  

frame_qp_delta feature enable  

0   RW   0x0  

sw_vp9segid_abs_delta  

abs delta  

used to decide quant and loopfilter param  

 
 
rkvdec_swreg20_hevc_refer10_base  

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

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:4   RW   0x 0000000  

sw_refer10_base  

base address for reference picture index 10  

base address for reference picture index 10(the address should be 

128bit align)  

3:0   RO   0x0  reserved   

 

 
rkvdec_swreg21_h264_refer11_base  
Address: Operational Base + offset (0x0 054)  

base address for reference picture index 11  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer11_base  

base address for reference picture index11  

base address for reference picture index11  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref11_colmv_use_flag  

sw_ref11_colmv_use_flag  

sw_ref11_colmv_use_flag  

2   RW   0x0  

sw_ref11_botfield_used  

ref11 bottom field is used  

ref11 bottom field is used  

1   RW   0x0  

sw_ref11_topfield_used  

ref11 topfield is used  

ref11 to pfield is used  

0   RW   0x0  

sw_ref11_field  

reference 11 picture field flag  

1'b0: frame  

1'b1: field  

 
 

rkvdec_swreg21_vp9_segid_grp1  
Address: Operational Base + offset (0x0054)  
vp9 segid syntax grp1  

Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  

sw_vp9segid1_frame_skip_en  

frame skip feature enable  

frame skip feature enable  

21:20   RW   0x0  

sw_vp9segid1_referinfo  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

specifies segment i's re ference_info which is used to get 

ref_frame[0]  

19   RW   0x0  

sw_vp9segid1_referinfo_en  

frame reference info enable  

frame reference info enable  
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Bit  Attr  Reset Value  Description  

18:12   RW   0x00  

sw_vp9segid1_frame_loopfilter_value  

frame loopfitler value  

specifies segment i's loop filter_delta value which is used to 

calculate filter level  

11   RW   0x0  

sw_vp9segid1_frame_loopfitler_value_en  

frame_loopfilter_value feature enable  

frame_loopfilter_value feature enable  

10:2   RW   0x000  

sw_vp9segid1_frame_qp_delta  

frame qp delt a  

specifies segment i's qp_delta value which is used to calculate 

y_dequant and uv_dequant  

1   RW   0x0  

sw_vp9segid1_frame_qp_delta_en  

frame_qp_delta feature enable  

frame_qp_delta feature enable  

0   RO   0x0  reserved   

 
 

rkvdec_swreg21_hevc_refer 11_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  

base address for reference picture  index 11(the address should be 

128bit align)  

3:0   RO   0x0  reserved   

 
 

rkvdec_swreg22_h264_refer12_base  
Address: Operational Base + offset (0x0058)  
base address for reference picture index 12  

Bit  Attr  Reset Value  Description  

31:4   RW   0x00 00000  

sw_refer12_base  

base address for reference picture index12  

base address for reference picture index12  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref12_colmv_use_flag  

sw_ref12_colmv_use_flag  

sw_ref12_colmv_use_flag  

2   RW   0x0  

sw_ref12_botfield_used  

ref12 bottom field is used  

ref12 bottom field is used  

1   RW   0x0  

sw_ref12_topfield_used  

ref12 topfield is used  

ref12 topfield is used  
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Bit  Attr  Reset Value  Description  

0   RW   0x0  

sw_ref12_field  

reference 12 picture field flag  

1'b0: frame  

1'b1: field  

 

 
rkvdec_swreg22_vp9_segid_grp2  
Address: Operational Base + offset (0x0058)  

vp9 segid syntax grp2  

Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  

sw_vp9segid2_frame_skip_en  

frame skip feature enable  

frame skip feat ure enable  

21:20   RW   0x0  

sw_vp9segid2_referinfo  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

19   RW   0x0  

sw_vp9segid2_referinfo_en  

frame referenc e info enable  

frame reference info enable  

18:12   RW   0x00  

sw_vp9segid2_frame_loopfilter_value  

frame loopfitler value  

specifies segment i's loopfilter_delta value which is used to 

calculate filter level  

11   RW   0x0  

sw_vp9segid2_frame_loopfitler _value_en  

frame_loopfilter_value feature enable  

frame_loopfilter_value feature enable  

10:2   RW   0x000  

sw_vp9segid2_frame_qp_delta  

frame qp delta  

specifies segment i's qp_delta value which is used to calculate 

y_dequant and uv_dequant  

1   RW   0x 0  

sw_vp9segid2_frame_qp_delta_en  

frame_qp_delta feature enable  

frame_qp_delta feature enable  

0   RO   0x0  reserved   

 
 
rkvdec_swreg22_hevc_refer12_base  

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  

base address for reference picture index 12(the address should be 

128bit align)  
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Bit  Attr  Reset Value  Description  

3:0   RO   0x0  reserved   

 

 
rkvdec_swreg23_h264_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 index13  

base address for reference picture in dex13  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref13_colmv_use_flag  

sw_ref13_colmv_use_flag  

sw_ref13_colmv_use_flag  

2   RW   0x0  

sw_ref13_botfield_used  

ref13 bottom field is used  

ref13 bottom field is used  

1   RW   0x0  

sw_ref13_t opfield_used  

ref13 topfield is used  

ref13 topfield is used  

0   RW   0x0  

sw_ref13_field  

reference 13 picture field flag  

1'b0: frame  

1'b1: field  

 
 
rkvdec_swreg23_vp9_segid_grp3  

Address: Operational Base + offset (0x005c)  
vp9 segid syntax grp3  

Bi t  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  

sw_vp9segid3_frame_skip_en  

frame skip feature enable  

frame skip feature enable  

21:20   RW   0x0  

sw_vp9segid3_referinfo  

specifies segment i's reference_info which is used  to get 

ref_frame[0]  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

19   RW   0x0  

sw_vp9segid3_referinfo_en  

frame reference info enable  

frame reference info enable  

18:12   RW   0x00  

sw_vp9segid3_frame_loopfilter_value  

fram e loopfitler value  

specifies segment i's loopfilter_delta value which is used to 

calculate filter level  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 356  

Bi t  Attr  Reset Value  Description  

11   RW   0x0  

sw_vp9segid3_frame_loopfitler_value_en  

frame_loopfilter_value feature enable  

frame_loopfilter_value feature enable  

10:2   RW   0x0 00  

sw_vp9segid3_frame_qp_delta  

frame qp delta  

specifies segment i's qp_delta value which is used to calculate 

y_dequant and uv_dequant  

1   RW   0x0  

sw_vp9segid3_frame_qp_delta_en  

frame_qp_delta feature enable  

frame_qp_delta feature enable  

0   RO   0x0  reserved   

 
 

rkvdec_swreg23_hevc_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 pictur e index 13  

base address for reference picture index 13(the address should be 

128bit align)  

3:0   RO   0x0  reserved   

 
 
rkvdec_swreg24_h264_refer14_base  

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

Bit  Att r  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer14_base  

base address for reference picture index14  

base address for reference picture index14  

 (the address should be 128bit align)  

3   RW   0x0  

sw_ref14_colmv_use_flag  

sw_ref14_colmv_use_ flag  

sw_ref14_colmv_use_flag  

2   RW   0x0  

sw_ref14_botfield_used  

ref14 bottom field is used  

ref14 bottom field is used  

1   RW   0x0  

sw_ref14_topfield_used  

ref14 topfield is used  

ref14 topfield is used  

0   RW   0x0  

sw_ref14_field  

reference 14  picture field flag  

1'b0: frame  

1'b1: field  
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rkvdec_swreg24_vp9_segid_grp4  

Address: Operational Base + offset (0x0060)  
vp9 segid syntax grp4  

Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  

sw_vp9segid4_frame_skip_ en  

frame skip feature enable  

frame skip feature enable  

21:20   RW   0x0  

sw_vp9segid4_referinfo  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

19   RW   0x0  

sw_vp9segid4_referinfo_en  

frame reference info enable  

frame reference info enable  

18:12   RW   0x00  

sw_vp9segid4_frame_loopfilter_value  

frame loopfitler value  

specifies segment i's loopfilter_delta value which is used to 

calculate filter level  

11   RW   0x0  

sw_vp9segid4_frame_loopfitler_value_en  

frame_loopfilter_value feature enable  

frame_loopfilter_value feature enable  

10:2   RW   0x000  

sw_vp9segid4_frame_qp_delta  

frame qp delta  

specifies segment i's qp_delta value which is used to ca lculate 

y_dequant and uv_dequant  

1   RW   0x0  

sw_vp9segid4_frame_qp_delta_en  

frame_qp_delta feature enable  

frame_qp_delta feature enable  

0   RO   0x0  reserved   

 
 

rkvdec_swreg24_hevc_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  

base address for reference picture index 14(the address should be 

128bit align)  

3:0   RO   0x0  reserved   

 
 

rkvdec_swreg25_vp9_segid_grp5  
Address: Operational Base + offset (0x0064)  
vp9 segid syntax grp5  

Bit  Attr  Reset Value  Description  
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Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  

sw_vp9segid5_frame_skip_en  

frame skip feature enable  

frame skip feature enable  

21:20   RW   0x0  

sw_vp9segid5_referinfo  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

19   RW   0x0  

sw_vp9segid5_referinfo_en  

frame reference info enable  

frame reference info enable  

18:12   RW   0x00  

sw_vp9segid5_frame_loopfilter_value  

frame loopfitler value  

specifies segment i's loopfilter_delta value which is used to 

calculate filter level  

11   RW   0x0  

sw_vp9segid5_f rame_loopfitler_value_en  

frame_loopfilter_value feature enable  

frame_loopfilter_value feature enable  

10:2   RW   0x000  

sw_vp9segid5_frame_qp_delta  

frame qp delta  

specifies segment i's qp_delta value which is used to calculate 

y_dequant and uv_dequan t  

1   RW   0x0  

sw_vp9segid5_frame_qp_delta_en  

frame_qp_delta feature enable  

frame_qp_delta feature enable  

0   RO   0x0  reserved   

 
 

rkvdec_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  

the poc of reference picture index 0  

 
 
rkvdec_swreg26_vp9_segid_grp6  

Address: Operational Base + offset (0x0068)  
vp9 segid syntax grp6  

Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  

sw_vp9segid6_frame_skip_en  

frame skip feature enable  

frame skip feature enable  
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Bit  Attr  Reset Value  Description  

21:20   RW   0x0  

sw_vp9segid6_referinfo  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

19   RW   0x0  

sw_vp9segid6_referinfo_en  

frame reference info enable  

frame reference info enable  

18:12   RW   0x00  

sw_vp9segid6_frame_loopfilter_value  

frame lo opfitler value  

specifies segment i's loopfilter_delta value which is used to 

calculate filter level  

11   RW   0x0  

sw_vp9segid6_frame_loopfitler_value_en  

frame_loopfilter_value feature enable  

frame_loopfilter_value feature enable  

10:2   RW   0x000  

sw_vp9segid6_frame_qp_delta  

frame qp delta  

specifies segment i's qp_delta value which is used to calculate 

y_dequant and uv_dequant  

1   RW   0x0  

sw_vp9segid6_frame_qp_delta_en  

frame_qp_delta feature enable  

frame_qp_delta feature enable  

0   RO   0x 0  reserved   

 
 
rkvdec_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 ref erence picture index 1  

 
 

rkvdec_swreg27_vp9_segid_grp7  
Address: Operational Base + offset (0x006c)  
vp9 segid syntax grp7  

Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22   RW   0x0  

sw_vp9segid7_frame_skip_en  

frame skip feature enable  

frame skip feature enable  

21:20   RW   0x0  

sw_vp9segid7_referinfo  

specifies segment i's reference_info which is used to get 

ref_frame[0]  

specifies segment i's reference_info which is used to get 

ref_frame[0]  
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Bit  Attr  Reset Value  Description  

19   RW   0x0  

sw_vp9segid7_refer info_en  

frame reference info enable  

frame reference info enable  

18:12   RW   0x00  

sw_vp9segid7_frame_loopfilter_value  

frame loopfitler value  

specifies segment i's loopfilter_delta value which is used to 

calculate filter level  

11   RW   0x0  

sw_vp9 segid7_frame_loopfitler_value_en  

frame_loopfilter_value feature enable  

frame_loopfilter_value feature enable  

10:2   RW   0x000  

sw_vp9segid7_frame_qp_delta  

frame qp delta  

specifies segment i's qp_delta value which is used to calculate 

y_dequant and u v_dequant  

1   RW   0x0  

sw_vp9segid7_frame_qp_delta_en  

frame_qp_delta feature enable  

frame_qp_delta feature enable  

0   RO   0x0  reserved   

 

 
rkvdec_swreg27_refer2_poc  
Address: Operational Base + offset (0x006c)  

the poc of reference picture index 2  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_refer2_poc  

the poc of reference picture index 2  

the poc of reference picture index 2  

 
 
rkvdec_swreg28_vp9_cprheader_config  

Address: Operational Base + offset (0x0070)  
vp9 compressed header config info  

Bit  Attr  Reset Value  Description  

31:5   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

4:3   RW   0x0  

sw_vp9_frame_reference_mode  

frame_reference_mode  

frame_reference_mode specifies frame reference mode.  

SINGLE_REFERENCE        = 0,  

COMPOUND_REFERENCE      = 1,  

REFERENCE_MODE_SELECT  = 2,  

 REFERENCE_MODES         = 3,  

When frame_reference_mode_flag0 is not present ,it equal to 0 by 

default.  

When frame_reference_mode_flag1 is not present ,it equal to 0 by 

default.  

frame_reference_mode = frame_refer ence_mode_flag0 == 0 ? 

frame_reference_mode_flag1 == 0 ? 

REFERENCE_MODE_SELECT : COMPOUND_REFERENCE) : 

SINGLE_REFERENCE  

2:0   RW   0x0  

sw_vp9_tx_mode  

tx_mode  

tx_mode specifies frame transform mode.  

ONLY_4X4            = 0,        // only 4x4 transfor m used  

ALLOW_8X8           = 1,        // allow block transform size up 

to 8x8  

ALLOW_16X16         = 2,        // allow block transform size 

up to 16x16  

ALLOW_32X32         = 3,        // allow block transform size 

up to 32x32  

TX_MODE_SELECT      = 4,        // transform specified for 

each block  

 

 
rkvdec_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  

the poc of reference picture index 3  

 
 

rkvdec_swreg29_vp9_lref_scale  
Address: Operational Base + offset (0x0074)  
scaling factor for last reference picture  

Bit  Attr  Reset Value  Description  

31:16   RW   0x0000  

sw_vp9_lref_ver_sca le  

vertical scaling factor for last reference picture  

vertical scaling factor for last reference picture  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 362  

Bit  Attr  Reset Value  Description  

15:0   RW   0x0000  

sw_vp9_lref_hor_scale  

horizontal scaling factor for last reference picture  

horizontal scaling factor for last reference pictu re  

sw_vp9_lref_hor_scale = (last_ref_width / cur_width) * 0x4000  

 

 
rkvdec_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  

the poc of reference picture index 4  

 
 
rkvdec_swreg30_vp9_gref_scale  

Address: Operational Base + offset (0x0078)  
scaling factor for golden reference picture  

Bit  Attr  Reset Value  Description  

31:16   RW   0x00 00  

sw_vp9_gref_ver_scale  

vertical scaling factor for golden reference picture  

vertical scaling factor for golden reference picture  

15:0   RW   0x0000  

sw_vp9_gref_hor_scale  

horizontal scaling factor for golden reference picture  

horizontal scaling fa ctor for golden reference picture  

sw_vp9_gref_hor_scale = (golden_ref_width / cur_width) * 

0x4000  

 

 
rkvdec_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  

the poc of reference picture index 5  

 
 
rkvdec_swreg31_vp9_aref_scale  

Address: Operational Base + offset (0x007c)  
scaling factor for alfter reference picture  

Bit  Attr  Reset Value   Description  

31:16   RW   0x0000  

sw_vp9_aref_ver_scale  

vertical scaling factor for alfter reference picture  

vertical scaling factor for alfter reference picture  

15:0   RW   0x0000  

sw_vp9_aref_hor_scale  

horizontal scaling factor for alfter referen ce picture  

horizontal scaling factor for alfter reference picture  

sw_vp9_gref_hor_scale = (alfter_ref_width / cur_width) * 0x4000  
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rkvdec_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  

the poc of reference picture index 6  

 
 
rkvdec_swreg32_vp9_ref_deltas_lastframe  

Address: Operational Base + offset (0x0080)  
vp9 ref deltas  

Bit  Attr   Reset Value  Description  

31:28   RO   0x0  reserved   

27:0   RW   0x0000000  

sw_vp9_ref_deltas_lastframe  

vp9 ref deltas  

vp9 ref deltas of lastframe, for cal loopfilter filter type use  

 

 
rkvdec_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  

the poc of reference picture index 7  

 
 
rkvdec_swreg33_vp9_info_lastframe  

Address: Operati onal Base + offset (0x0084)  
vp9 info for lastframe  

Bit  Attr  Reset Value  Description  

31:23   RO   0x0  reserved   

22:20   RW   0x0  

sw_vp9_color_space_lastkeyframe  

vp9 last keyframe color_space  

vp9 last keyframe color_space  

19   RW   0x0  

sw_vp9 _last_widhheight_eqcur  

last width and height equal cur  

last width and height equal cur frame  

18   RW   0x0  

sw_vp9_last_intra_only  

last frame intra only flag  

vp9 last frame intra only flag  

to give inter command use  

it is for last_dec_frame  

17   RW   0x0  

sw_vp9_last_show_frame  

last show frame flag  

for cal the flag use_prev_in_find_mv_refs which is to inter cmd  

it is for last_dec_frame  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 364  

Bit  Attr  Reset Value  Description  

16   RW   0x0  

sw_segmentation_enable_lstframe  

segmentation_enable for last frame  

1'b1:sw_segmentation_enab le for last frame  

it is for last_dec_frame   

15:14   RO   0x0  reserved   

13:0   RW   0x0000  

sw_vp9_mode_deltas_lastframe  

vp9 mode deltas  

vp9 mode deltas  

it is for last dec frame  

 
 
rkvdec_swreg33_refer8_poc  

Address: Operational Base + offset (0x0 084)  
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  

the poc of reference picture index 8  

 
 

rkvdec_swreg34_vp9_intercmd_base  
Address: Operational B ase + offset (0x0088)  
inter cmd base addr  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_vp9_intercmd_base  

vp9 intercmd base addr  

vp9 inter command base addr, when sw_rlc_mode is 1'b1;  

when sw_dec_mode is VP9 and sw_rlc_mode is 1'b1,  when read 

this register, after a frame is decoded ready or error (stream error , 

time out , bus error) , it is the end address of the intercmd   

3:0   RO   0x0  reserved   

 
 
rkvdec_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  

the poc of reference picture index 9  

 

 
rkvdec_swreg35_vp9_intercmd_num  
Address: Operational Base + offset ( 0x008c)  

vp9 intercmd num  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   
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Bit  Attr  Reset Value  Description  

23:0   RW   0x000000  

sw_vp9_intercmd_num  

sw_vp9_intercmd_num  

when rlc_mode is 1'b1, for sw_vp9_intercmd_num  

it's unit is 128bit  

it count from 1  

 

 
rkvdec_s wreg35_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  

the poc of reference picture index 10  

 
 
rkvdec_swreg36_vp9_lasttile_size  

Address: Operational Base + offset (0x0090)  
vp9 lasttile size  

Bit  Attr  Reset Value  Description  

31:24   RO   0x0  reserved   

23:0   RW   0x000000  

sw_vp9_lasttile_size  

vp9 last tile size  

vp9 last tile size ofr cur frame  

its unit is byte  

 The real meaning the current frame size  

 

 
rkvdec_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_r efer11_poc  

the poc of reference picture index 11  

the poc of reference picture index 11  

 
 
rkvdec_swreg37_vp9_lastf_hor_virstride  

Address: Operational Base + offset (0x0094)  
Register0000 Abstract  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24:16   RW   0x000  

sw_vp9_lastfuv_hor_virstride  

sw_vp9_lastfuv_hor_virstride  

vp9 last frame uv horizontal virstride  

15:9   RO   0x0  reserved   

8:0   RW   0x000  

sw_vp9_lastfy_hor_virstride  

vp9 last frame y horizontal virstride  

vp9 las t frame y horizontal virstride  
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rkvdec_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 in dex 12  

the poc of reference picture index 12  

 
 

rkvdec_swreg38_vp9_goldenf_hor_virstride  
Address: Operational Base + offset (0x0098)  
vp9 golden frame horizontal virstride  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24:16   RW   0x000  

sw_vp9_goldenuv_hor_virstride  

vp9 goldenuv horizontal virstride  

vp9 golden uv horizontal virstirde  

15:9   RO   0x0  reserved   

8:0   RW   0x000  

sw_vp9_goldenfy_hor_virstride  

sw_vp9_goldenfy_hor_virstirde  

vp9 golden frame y horizontal virstr ide  

 
 

rkvdec_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  

the poc of referenc e picture index 13  

 
 
rkvdec_swreg39_vp9_altreff_hor_virstride  

Address: Operational Base + offset (0x009c)  
vp9 altref frame horizontal virstride  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved   

24:16   RW   0x000  

sw_vp9_altreffuv_ho r_virstride  

vp9 altreffuv horizontal virstride  

vp9 altreff uv horizontal virstirde  

15:9   RO   0x0  reserved   

8:0   RW   0x000  

sw_vp9_altreffy_hor_virstride  

sw_vp9_altreffy_hor_virstirde  

vp9 altref  frame y horizontal virstride  

 
 
rkvdec_swreg39_ refer14_poc  

Address: Operational Base + offset (0x009c)  
the poc of reference picture index 14  
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Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_refer14_poc  

the poc of reference picture index 14  

the poc of reference picture index 14  

 

 
rkvdec_swreg40_cur_poc  
Address: Operational Base + offset (0x00a0)  

the poc of cur picture  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_cur_poc  

the poc of the cur picture  

the poc of the cur picture  

for H264, it may be cur frame poc  or cur top field poc  

 
 
rkvdec_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 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   

 

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

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

parameter set)  

3:0   RO   0x0  reserved   

 
 

rkvdec_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 base address  

rps(reference pictur e set) base address (the address should 128bit 

align)  

3:0   RO   0x0  reserved   
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rkvdec_swreg44_strmd_error_en  
Address: Operational Base + offset (0x00b0)  
cabac error enable config  

Bit  Attr  Reset Value  Description  

31:0   RW   0x00000000  

sw_st rmd_error_e  

strmd error enable regs  

strmd error enable regs  

in HEVC,it is called sw_cabac_error_e  

for VP9, it use sw_strmd_error_e[3:0]  

sw_strmd_error_e[0] is for sw_vp9_tilesize_error  

sw_strmd_error_e[1] is for sw_vp9_segskip_error   

sw_strmd_error_ e[2] is for sw_vp9_error_init_error  

sw_strmd_error_e[3] is for sw_vp9_uncpr  

sw_strmd_error_e[4] is for sw_vp9_refscale_erro, 

sw_vp9_refscale_erro now is no use  

 
 
rkvdec_swreg45_strmd_error_status  

Address: Operational Base + offset (0x00b4)  
cabac erro r status  

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  

it is for H264 an d HEVC  

27:0   RW   0x0000000  

sw_strmd_error_status  

cabac error status  

strmd error status  

in HEVC & H264, it is called cabac error status  

 

 
rkvdec_swreg45_vp9_error_info0  
Address: Operational Base + offset (0x00b4)  

vp9 error info  

Bit  Attr  Reset  Value  Description  

31:0   RW   0x00000000  

vp9_error_info0  

vp9_error_info0  

for vp9 16 tile cols, every cols contains 4bits  

vp9_error_info0[3:0] is for col 0  

vp9_error_info0[1:0] is to tell tile_rows_cnt[1:0]  

vp9_error_info0[3:2] is to tell the erro r type  

2'b00: no error  

2'b01: tilesize error  

2'b10: seg skip error  

2'b11: ref scale error  

 
 
rkvdec_swreg46_strmd_error_ctu  



Rk3 399 TRM  

Copyrigh t  2016 @ Fuzhou Rockchip Elect ro nics Co. , Ltd.                                                 369  

Address: Operational Base + offset (0x00b8)  

strmd error ctu  

Bit  Attr  Reset Value  Description  

31:25   RO   0x0  reserved    

24   RW   0x0  

sw_vp9_error_ctu0_en  

to tell whether is any error of vp9  

1'b1: there is aleast a error in vp9 strmd  

now ,is no for use  

23   RO   0x0  reserved   

22:16   RW   0x40  

sw_streamfifo_space2full  

stream fifo space to full  

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

for HEVC , H264 and VP9  

15:8   RW   0x00  

sw_strmd_error_ctu_yoffset  

strmd error ctu yoffset  

strmd error ctu yoffset  

for HEVC , H264 and VP9  

for VP9, it is the value of stsw_vp9_error_ctu0_y  

7:0   RW   0x00  

sw_strmd_error_ctu_xoffset  

strmd error ctu xoffset  

strmd error ctu xoffset  

for all HEVC and H264 and VP9  

for vp9, it is the value of stsw_vp9_error_ctu0_x  

 
 

rkvdec_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  

saowr y offset , its unit is 4 pixels  

15:9   RO   0x0  reserved   

8:0   RW   0x000  

sw_saowr_xoffet  

saowr x address offs et  

saowr x address offset, its unit is 128bit  

 

 
rkvdec_swreg48_h264_refer15_base  
Address: Operational Base + offset (0x00c0)  

base address for reference picture index 15  

Bit  Attr  Reset Value  Description  

31:4   RW   0x0000000  

sw_refer15_base  

base address for reference picture index15  

base address for reference picture index15  

 (the address should be 128bit align)  


























































































































































































































































































































































































































































































































































































































































































































































































































































